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OFFICE OF THE EXECUTIVE DIRECTOR 

To our valued reader, 

This publication presents in consolidated form the environmental adaptation of crops 
which are commonly grown or have econornic potentials in the country. 

Likewise, it contains vorious information on ihe different environmental factors 
presented in tabular form. I Jnder each factor, the crzps are arranged in alphabetical 
order for easy reference. 

This handbook i'; co-puinhshed by PCARRD and the Soil Management Support
Services (SMSS). Soil Conservation Service of the United States Department of 
Agicii tire. It hopes to supplement the Philippines Reconnends series and other 
extension-typr- publications of PCARRD designed a,- guides incrop production and 
mananement. 

We will update this publication whenever additional information is gathered or more 
appropriate technologies are generated by the research system. 

Sincerely yours, 

RAMON V. VALMA'OR 
Executive Director 
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Foreword
 

Matching site conditions to crop requirements is a critical step in our efforts to 
sustain or increase crop production. In the past, we have followed rules of ti'umb 
and developed guidelines. Today, with the advent of rapid computers and the pro
liferation of crop simulation models, there is a need for more specific information. 
However, such information is not readily available for most crops and the 
requirements may vary with different cultivars as many have been bred to withstand 
specific threshold conditions. 

This handbook on "Environmental Adaptation of Crops" attempts to compile 
the more recent information on crop requirements. A compendium of this type cannot 
necessarily be complete in any one area. The objective is to search published 
literature and report the opinions of authors on crop requirements. Consequently, 
the compendium is not critical either but hopefully presents the state of knowledge. 

Crops and cultivars are identified by their botanical names and are therefore 
unambiguous. However, soils and sites are less specifically described. One of the 
recurrent problems encountered while compiling this compendium is that, as a rule, 
the soil ind site were seldom described At present, more agronomists are paying 
attention to site conditions using soil taxciomy to classify the soils. We hope in 
the near tuture to prepare a similar monograph where soil and site conditions are 
better defined. 

RAMON V. VALMAY HARI ESWARAN 
Executive Director Project Leader 

PCARRD SMSS 
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I'. " . .. .,A 

fDnvir111110tt tiI)()(-A()sly influences the kind of crops grown, management 
pr~~clicopini( pattern, arid level of inputs needed for economic yields. A,crop 

pe fto rm .<h ( t 'If 11:; to{/. ;Isly to p ro d u ce if g ro wn u nd er th e m o st favo ra b le 
enrvirornin'-(tl cniditior,,. In crop production, therefore, a grower ITItiSI consider tlhe 
e n vir on i ,,'hl ic h ] M fl tue n c t. p la n t c -lrow t hmoil(.1 t'd'. an d ce ve lo p i i n to .ge t, h ig h 
yieldnIF an[C ml"txil!1111 pr fil. 

Gc,; l~~ different anop~fc{icHd pthysiological characteristic<;. As such,
they re'.<nondldifk ele tlv to a: "iveTii cs t o f enviro nniental co nd itio ns. R ice, fo r exa rmple,-,qrowv ;< 'I::St til d c't .1 { e l f~f e c o n d itio n .isw h ile p a p a y a c' ,Imtrl O w ith s ia n d wa te rlo g 
ging even for a j:iy. Althoughlr crops generally prefer fertile soils, th re am crops 
which can lpefc'mi well oven ujoder condcitions of low fetility

Croppinq}patt[,is comml, fy pacticed at present are largely based on rainfall 
distrii tion and iw iiilailiiy ot irricijiion water. In aree-, with distinct twet and dry
'sea.;onis,ro, ex,'miple, tihe wet season crop, which is rice, is followed by a drougqht

tolerant crop ike mungbhean. Wh~ere v.ater is available all year round, even three 
Sccessive crops of rice are grown, Another factor to consider in devising a crop
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ping pattern is susceptibility to pests and diseases. From the standpoint of crop 
protection, it is a wise practice to avoid growing in succession crops which succumb 
to the same pest or disease. 

A crop is more expensive to produce if the area and climatic conditions are 
not favorable t( it. This additional expense may be in the form of soil amendments, 
pesticides, and management practicer;. In some cases, crop production may be 
economically feasible under less favorable environmental conditions, but the risks 
and production costs are high. Yield and quality are also adversely affected. 

To some extent, a crop or variety can be modified or improved to suit a par
ticular environnent, but this approach requires considerable time and resources. 
On the ether hand, the micro-environment of the crop can also be modified but this 
entails additiona, cost. In some instances, it may even increase the cost of produc
ticn to such extent that the production of the crop is unprofitable. 

This handbook presents in consolidated form the environmental adaptation of 
crops which are commonly grown or have economic potentials in the country. Seven 
environmental factors influencinq( crop growth and development 2re considered: soil, 
temperature, lighl, watei. diseases, insect and mite pests, and weeds. The hand
book is designed as a guide in determining the crops to grow in a particular area,
when to grow them, soil and water nanailement practices required, expected insect 
pest, disease and weed problms, and their control measures. 

It hopes to supplement the Philippines Recommends series and other extension
type publication, ol the Philippine Council for Agriculture and Resources Research 
and Development (PCARRD) designed as guides in crop production and 
man agen 1!. 

Various information on the different environmental factors are presented in 
tabular foim. Under each factor, the crops are arranged in alphabetical order for 
easy reference. Information on most cmops is by no means complete. This should 
serve as P challenge to plant scientists to direct their efforts in filling tile research 
gaps.
 

PCARRD intends to update this publication whenever additional information 
is gathered or more appropriate technologies are generated by the research system.
Towards this end, readers are requested to give feedback suggestions that will 
update or improve its contents. 



Soil
 

The soil is the basic mediurn for plant growth. It provides anchorage for the plant. 
It also sapplies water and mineral nutrients necessary for normal growth and 
development. A crop perform,, best when qrown Under a sLitable soil environment. 
Thus. selectinr the rigqht kid (iof s;oil is importait for sUccessfi I and profitable crop 
prod tctimO . 

Soil propertie, ceirvoruly CoisidI 0oh,1 ii soil selection[ are texture, structure, 
pH, an folrtility. The texture deternines, the capc'ity to store water and nutrients, 
an;itiur, trajiarlae. ard c'ase of field operations. Coarse-textured soils are easily tilled, 
vwell-drained, arid aerated hilt usually have low fertility and water holding capacity. 
Fine-textur(d soils, on the other hand. are more fertile and have hi(lr water reten
tion bUt are poorly drained andiel:ted. 

The soil s tructure inflt iences porosity. aeration, walmer movement, and root 
penetration. Undesirable physical properties of rine-text urtd aid coarse-textured 
soils can be offset by improving the soil structLire. 

Soil f)H affects the plant indirectly by inllUencifrio the availability and effect 
of nutrie nts and the., activity of nicroorganisrms. Crops have pH preferences and 
would grow best ifplanted in soils that satisfy their pH requirements. 



4 ENVIRONMENTAL ADAPTATION OF CROPS 

In this section, the soil texture/structure requirements, soil pH tolerance, nutrient 
removal, fertilizer recommendations, and salt tolerance of various crops grown in 
the Philippines are presented. In Fable 1, crops are grouped according to their soil 
texture requircments, whethei moderately coarse, medium, moderately fine, or fine. 
It shows that the majority of the crops preier moderately coarse to moderately fine
textured soils (sandy loam to clay loam). Only rice and taro grow best on clay soils. 
Little or no rice is grovwn or, coarse textured soils because of poor water retention. 

Specific soil rea'!,renents and responses of crops under less suitable soil con
ditions are indicated under 'Remarks." Although a crop is grouped under a par
ticLIlar textural rangc, it does not mean that high yields can only be possible within 
that range. Medium-textured soils are considered best for growing root crops. 
However, even those usually considered rather exacting in their soil requirements 
can be successfully grown on a wide range of soil types. The groupings merely in
dicate the most suitable textural class for each crop when other growth factors are 
not limiting. In ireas where soil nroisture is limiting and the temperature is high,
it is advantageous to grow the crop in fine-textured soils even if coarse-textured 
soils are most suitable under normal conditions. Also, the andesirable characteristics 
of other textural classes can be partially offset by the amount and distribution of 
rainfall, management practices, and good soil structure. Organic matter plays a major 
role in soil structure as well as water retention. 

l-able 2 presents the pH tolerance of various crops grown in the country.
Although most crops perform well ,ithin a wide range cf pH Values, percentage 
reduction in yield increases as the soil pl- approaches the lower and upper tolerance 
limits. Whenever available, the optimum pH (range) is also included to indicate the 
mos, favorable for maxinum yield. A pH of 6.5 is considered ideal for most crops
since soil fertility problens are least observed at tiis pH level. The majority of Philip
pine soils are acidic, f-ence liming may be necessary to produce high yields. When 
in apply linle m--ust he based on the pH requirement of the crop and the expected 
returns that ouldhbe derived from liming. 

Table 3 presents the extent of nutrient removal by some crops. It indicates the 
nutrient needs of ihe crop that have tu be met from fertilizers and the soil. It also 
indicates the nutrients most needed by the crop. Legurnes, however, need only a 
light dressing of nitrogen despite their high uptake for it, since they can obtain their 
nitrogen requirements from the atmosphere through syIrbiotic nitrogen fixation. Th e 
nitrogen fertilizer recommended for legumes at planting is used to obtain rapid initial 
growth of the plants. Crops grown for their vegetative parts, like leafy vegetables, 
remove munch nitrogen from the soil thus nitrogen is vital in the production of these 
crops. Crops grown for starch arid sugar have a high demand for potassium thus 
yielcr is adversely affected when this nutrient is limiting. 

Fertilizers recommended (Table 4)are the general recommendations for various 
types of soil fo ird in the cour~tr. They are presented as guides in determining the 
amount of nitrogen, phosphorus, and potassium to apply to different crops when 
the fertility status of the soil is not known. The optimum fertilizer level, however, 
depends on the response of the variety, native soil fertility, and relative Drices of 
fertilizers and the produce. Results of the sol! tests and fertilizer trials should be 
considered in making the necessary adjustments to eliminate guess work. Apply
ing fertilizers without knowing soil nutrient levels can prove costly. 
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Table 5 presents the salt tolerance of some crops. Salt tolerance is based on 
the relative yield of a crop on a saline soil compared to its yield on a nonsaline 
soil under simi;ar growing conditions. Within each crop group, crops are listed in 
the order of decreasing salt tolerance but a difference of two or three places in a 
column may not be sianificant. Salt tolerance of crops grown in the country has 
limited information, and from available data, very few economically important crops 
have high tolerance to soii salinity. 

Table 1. Soil texture requirements of crops grown in the Phiiippines 

Crops Requiring 

Moderately coarse 
texture soils (sandy 
loam, fine sa-idy 
loam) 

Banana 

Cashew 

Cassava 

Chico 

Coconut 

Kenaf 

Peanut 

Remarks 

Best soils are deep and friable Ioams 
with good drainage and aeration. 

Can grow on poor or stony soils. It 
performs best on deep, friable, well
drained sandy loam soil without a 
hardpan. It does not grow well on 
heavy clays, poorly dra~ned soils, and 
areas with brackish subsoil. 

G;ows best or, sandy or sandy loam 
soils. It performs satisfactorily on any 
type of soil provided it is well-drained, 
not saline, and waterlogged. On heavy 
clay soils, the plant produces stem 
and leaf growth at the expense of the 
roots thus many cultivars give poor 
yields. 

Best soil is a rich welldrained sandy 
loam. It also thrives almcst equally 
well on clay or shallow sandy soils 
underlain with soft limestone. 

Prefers well-drained soil permitting 
free root development and aeration. 
It does best on alluvial and sandy 
soils near the coast. Relatively salt 
resistant. Soil must be reasonably 
deep (over 90 cm deep) without a 
hardpan or a :iigh water table. 

Prefers well-drained sandy loam soil. 
It cannot tolerate waterlogging areas. 
Needs friable soil so that the peg 
can easily penetrate and develop in 
the soil. It can be grown on loamy 
sand to clay loam soils but sandy 
loam soils are best. Avoid rocky fields, 

References 

Anonymous (1974) 

Ohler (1969; 1979) 

Kassam (1976)
 
Kay (1973)
 

Coronel (1976) 

Godin and 
Spensley (1971) 
Murray (1977) 
Lambert (1970) 

Kassam (1976) 

Hill (1952) 
Agdeppa and 
Millares (1972) 
Rachie and 
Roberts (1974) 
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Table 1. (Continued) 

Crops Requiriog 	 Remarks 

those with shallow top soil, heavy clay 
or poorly drained areas. 

Potato Can be qrov.n on all types of soils, 
except heavy wa!erlogged clays. A 
deep, well-drained loam, or sandy 
!oam is considered best. 

Radish Will grow on i;ioist soils but a rich 
sandy loam is preferred. Clayey soils 
tend to produce misshapen roots. 

Sesame Prefers sandy loam soils; must be 
well-drained but capable of adequate 
wate: retention. Itdoes not do well or 
waterloL.iqed or acid soils, or on 
shal!ow soils with impervious subsoils. 

Sweet potato 	 Tnc-e is better balance between 
growth of vine and root yield on 
well-drained sandy or silt loam. Heavy 
clay results in growth of stems and 
leaves but not Lnherons roots which 
are poorly shapod. 

Yam bean 	 Sandy learn soi with adequate 
drainage is essential. It cannot stand 
heavy, wberlogged soils. 

Medium textured 
-oils (very fine 
sandy loam, loam, 
silt Icam, silt) 

Arrowroot 	 Deep, well-drained loam soils give best 
.'esults. When grown on light soil, a 
degree of shade has been found to be 
beneficial. Badly drained arid heavy 
clay soils are not suitable. 

Avocado 	 Can be grown successfully on a 
wide range of soil types. Deep, fertile, 
well-draind so;!-, particularly sandy or 
alluvial loarnis are best. Heavy soils or 
those with a high water table are not 
suitable. 

Black pepper Grow,- on many types of soil, but 
deep, wei!-drained soil rich in organic 
matte, is best. 

References 

Kassam (1976) 

Kay (1973) 

Kassam (1976) 
Godin and 
Spensley (1971) 

Hahn (1977)
 
Minges and
 
Mcrris (1953)
 

Kay (1973) 

Kay (1973) 

Coronel (1978) 

Anunciado (1'69) 
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Table 1. (Continuec) 

Crops Requiring Remarks References 

Carrot Needs deep and friable soil. Tisbe (1967) 
Citrus Adapted to F vide range of soil types Reuther (1977) 

provided they are reasonably deep and 
aerated but have high moisture 
retention. Extrernely porous or water-
logged soils are not suitable. Sticky 

Hume (1957) 
Parker (1948) 
Platt (1973) 

heavy soils, wet soils, and those 
underlain with hardpan should not be 
used. 

Coffee Needs deep, well-drained loam soil. Wellrnan (1961) 
Clays are not good. Soil ',hould be 
rich in lutrients especially potassium 
wilh an ample supply of humus. 

Cole crops 
(cabbage, 
cauliflower, 
Chinese 

Can be grown on a wide range of 
soils. Fertile. deep, well-drained 
sandy and silt lcarns are best. It 
can also be grown successfuilv on 

Minges (1977) 
Thompson and 
Kelly (195-' 

cabbage) 'lay loam soils. 
Common bean Grows well on a wide range of soils. Meiners and 

Well-drained and reasonably fertile soil 
is best. The soil should be friable and 

Kraft (1977) 

should not interfere with emergence. 
Corn Can grow on almost all soil types Thompson and 

(sandy loam, silt loam, clay loam)
piovided they are well-draiaud. Avoid 

Kelly (1967) 
Gaudiel and 

extreme soil types (light sandy or 
gravelly soils rind heavy clays) which 

Aquilizan (1967) 
Jacob and 

are not conducive to the development Uexkull (1960) 
of nealthy roots. 

Cotton Can be grown on a variety of soils 
but loam soils are preferred. Good 

Kassam (1976) 
Brown and Ware 

drainage arid aeration are important. 
Shallow usually stony soils, poorly 

(1958) 
Jacob and 

drained so;ls, very sandy soils, and Uexkull (1960) 
clay pan soils are poorly suited. Top 
soil must have high water holding 
capacity. 

Durian Thrives best on sandy or lo-my soils Malo and 
where aeration is good. The site Martin (1979) 
should not have tendency to flood, or 
to rerna,: too (try for long periods. 

Eggplant Best adapted to fairly fertile, well-
drained loams. It grows on sandy soils 

Martin and 
Pollack (1979) 

and heavy clays where its roots are 
often waterlogged. 
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Table 1. (Continued) 

Crops Requiring 	 Remarks 

Garlic Needs friable, fertile, well-drained 
soil but a good moisture supply during 
the growing period should be main
tained. Any type of soil wnere onions 
grow would be satisfactory for garlic. 

Ginger 	 Requires well-drained, loamy soils 
with a fairly retentive clay subsoil at a 
depth of 30 45 cm. 

Grapes 	 Fertile, deep, and well-drained loam 
soils are best. Generally, planting 
on moderately well-drained clay loam 
is better than on sandy soil. 

Lettuce 	 Requires well-drained, sandy loam 
to clay loarn soil. Good content of 
organic matter is desirable. 

Lima bean 	 Grows best on light textured 

well-drained soils. 


Okra 	 Tolerates a wide range of soil 
conditions. It cannot tolerate poor 
drainrge. It is susceptible to 
nem Jtodes frequently found in sandy 
soils. 

Onion 	 Needs friable, fertile, well-drained 
soils but maintain a good moisture 
supply during the growing period. It 
does riot perform well in heavy soils 
like clay or clay loam. 

Pepper 	 Can be grown on any soil although 
it prefers a fertile loamy soil. It 
will not grow well if its roots are con
stantly flooded. 

Pineapple 	 Can be grown on many types of 
soils pr-F"ided these are well-drained 
and aerated. IVcannot tolerate water-
logged soils. Medium to heavy Ioams 
well-supplied with humus are most 
suitable. 

Tannia 	 Can be grown on a wide variety 
of soils except hard clays or pure 
sands. For optimum yield, deep, well
drained, rich soil is required. Unlike 
taro, tannia is very sensitive to 
waterlogging and saline conditions. 

References 

Deanon and Cadiz 
(1967) 

Groszmann (1954) 

Pantastico, etal. 
(1976) 

Bantoc (1967) 

Meiners and 
Kraft (1977) 

Martin and 
Ruberte (1978) 

Deanon and Cadiz 
(1967) 
Thompson and 
Kelly (1957) 

Martin, Santiago 
and Cook (1979) 

Collins (1960) 
lznaga and 
Tabayoyong (1968)
 

Kay (1973) 
Kassam (1976) 
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Table 1. (Continued) 

Crops Requiring 	 Remarks References 

Tobacco 	 Generally requires deep soil with Akehurst (1968)
reasonable moisture holding capacity, Garner (1951) 
free drainage, and a relatively open, 
loose struct,ire. 

Burley Grows most successfully on highly Garner (1951) 
productive silt loam soils well-supplied 
with organic matter. 

Cigar filler Requires distinctl,' heavier soils than Garner (1951) 
cigar wrapper (loam to clay loam). Akehurst (1968) 

Cigar wrapper Performs best on sandy loam, fine Garner (1951) 
sandy loam, or very fine sandy learn 
with subsoils of similar or somewhat 
hea, jel ,exture. 

Turkish Grows best on rather shallow soils Garner (1951) 
(Oriental) of medium texture and relatively low 

fertility. 
Virginia Requires lig'ht, sandy surface soil; Garner (1951) 

friable, sandy clay subsoil: a com
paratively low organic matter content; 
and a very low reserve of plant 
nutrients. 

Tomato 	 Thrives on many soil types. A fairly Deanon (1967) 
fertile, well-drained sandy loam, or 
heavier soil free from root-knot 
nematodes and bacterial wilt 
organisms is best. Soil organic matter 
must be at least 1.5 ,. 

Vanilla 	 Requires well-drained, friable soils Purseglove (1973) 
with good surface layer of humus, or 
mulch in which the roots can ramify. 

Moderate!y fine
textured soils 
(sindy clay loam, 
silty clay loam, 
clay loam) 

Abaca 	 Grows on virtually all types of soil Anunciado, et aL 
in the Philippines. It is most (1977) 
productive In areas where the soil Tabora and Santos 
is volcanic in origin, rich in organic (1978) 
matter, clay loam, loose, friable, and 
well-drained with a water table of at 
least 80 cm. 
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Table 1. (Continued) 

Crops Requiring 	 Remarks References 

African oil palm 	 Requires porous and well-drained Godin and 
soil to aflow good aeration. Spensley (1971) 
Moderately heavy alluvial soils or 
young volcani , tuff soils ae par
ticularly suitable. 

Cacao 	 Requires soil with good moisture Alvim (1977) 
retention. well-drained, and well- Batal, et al.
 
aerated. Clay loam soils of good strut.- (1979)
 
lure are best. Sandy soils allow easy
 
root penetiation but have low moisture
 

retention aid aire recommended only
 
in areas with hiolh awd well-distributed
 
rainfall.
 

Cowpea Grow best on v. diiied soils. They Thompson and 
Yardlong bean could be grov., if early types of Kelly (1957) 

sods from sandy loan to clay. 

Cucurbits Not exacing in soil renuirenients. Kay (1979) 
(General) Accept almost any soils that are well- Whitaker (1977) 

drained, aerated, and noriched with 
organic matter. Heavier soils have 
greater water holding capacity and 
can witnstand droughty ccoditions 

much better tharn lighter soils. 

Greater yam 	 Re- uires deep. looe;:. permeable. well- Martin (1976) 
drained, clay soils high in organic Kay (1973) 
matter. Sandy soils are not tolerated 
because they seldom retain eoLJgh 
moisture and frequently are not fertile. 
Will tolerate poorer soils, than niost 
other editle yam species 

Lanzoies 	 Gruws bti t,n -iilei ams where Almeyda and 
problems of drought and flooding are Martin (1977) 
avoided 11 i,"s to;ensitive poor 

drainage. It should not le planted 
where tire waiter table is within 1 ni of 
the soil. Soils high in organic matter 

are preferred 

Lesser yam Grows poorly on sandy soils. Tubers Marlin (1974) 
are misshaleen when grown on heavy 
clays. Loam or loose clay soi!s are 
preferable but good drainage is a re
quisite High organic iotter promotes 
growth, 

Mango 	 Soil requirements are not exacting. Gangolly, et al. 
Well-drained loamy soil at least 2.0- (1957) 
2.5 ni deep and containing high Singh (1967) 
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Table 1. (Continued) 

Crops Requiring 

Mangosteen 

Mungbean 


Muskmelon 


Pea 

Rambutan 

Soybean 

Sugarcane 

Watermelon 

Wheat 

Remarks 

,arjount of orqanic matlte is desirable. 
Extre'rely sandy soils, snallow recky 
soils, and v.aterloqaed soils are not 
suitable. 

Not demrnanding in soil requirements. 
It is found groJiug on almost all types 
of soils. It prefers . deep soil with 
high organic matter and good 
drainaqe. 

Grows best ,"n well-drained 
soils. 

Grows on several types of soil. 
r,'t it does not grow on muck or peat, 
and rarely on heavy clay or adobe. 
The soil must bie well-drained and 
contain plenty of orqaaic matter. 

Requires friable, fertile, and well-
drained soil. It performs well on sandy 
or silt loam soils. 

Not particular in soil requirements. 
It grows best on deep soils with high 
organic matler and drainage. It grows 
fairly well o heavy soils. On sandy 
soils, highi amount of organic matter 
is neeaed. 

C:,n be grown on a i,nde rerqe of 
soil types. Sandy !oari to clay loan, 
soils with high calcium ,mlent are 
pr-ferred. To!erates heavy soils well 
and eve ;vatcrlogging to sornie extent. 

Can be orowi, on a variety of soil 
types. It .]rows best on fertile, deep, 
well-drained, and thoroughly 
permeaible soil. Clay loam soils are 
more suP ,hhe if there is less rainfall 
because of their high moistUre reten
tion. Sandy loami soils are less 
suitable except in hich rainfal; areas. 

Good drainage is essential for best 
results. Soil preference is very Sirnlar 
to those for rousknielon. 

Yields best on reediun to heavy 
textured, well-drained soils with well
balanced fertility. It is not a satisfac-

References 

Almeyda and 
Martin (1976) 
NAS (1975a) 

Thompson and 
Kelly (1957) 

Davis, et af. 
(1953) 

Thompson and 
Kelly (1957) 
Knott and 
Deanon (1967) 

Almeyda, et al. 
(1979) 

Kassam (1976) 
Rachie and 
Roberts (1974) 

Jacob and 
Uexkull (1960) 
Divinagracia and 
Jesena (1970) 

Smith (1956) 

Reitz (1976) 
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Table 1. (Continued) 

Crops Requiring 	 Remarks 

tory crop on poor, sandy soils, or on 
poorly drained soils. 

Winged bean 	 Can adapt to a wide range of soils. 
Friable, fertile, and well-drained soils 
are most suitable. It will not survive 
on waterlogged soils. 

Fine-textured soils 
(sandy ciay, silty 
clay, clay) 

Rice 

Lowland 	 Heavy soils with impervious layer 
(hardpanl below the plow sole is best 
suited to lowland rice, The hardpan 
prevents water from percolating. 

Upland 	 Soils with light to medium textured sur-
face and a fine textured subsoil are 
best. 

Taro 	 Under paddy culture, taro can be 
grown on all soil types. In upland 
areas, best results are obtained on 
deep, well-draired, friable (particularly 
alluvial) loams. Dasheens (taro types 
characterized by numerous sym
metrical simaller tubers) grow best on 
loose, wvitrr-etentive 	clay soils. 

Table 2. Soil pH tolerance of crops grown in the Philippines 

Crops pH Range Remarks 

Aoaca 4.8-8.0 Grows on virtually all types 
of soils. 

African 5.5-7.0 Most favorable soil reaction 
oil palm is in the slightly acid 

range. 

Anthurium 5.0-6.0 Optimum pH range. 

Angled luffa 4.3-8.7-

Arrowroet 5.0-8.0 Slightly acid soils give best 
results. 

Avocado 4.3-8.3 Optimum pH range is 
5.5-6.5. 

References 

NAS (1975b) 
Quebral, et a!. 
(1980) 

Gianzon, et al. 
(1977) 

Gianzon, et al. 
(1977) 

NAS (1975a) 

References 

Duke (1978) 
Tabora and 

Saraios (1978) 

Godin and 
Spensley 
(1971) 

McCall (1969) 

Duke (1978) 

Duke (1978) 
Kay (1973) 

Duke (1978) 
Felizardo and 



ENVIRONMENTAL ADAPTATION OF CROPS 13 

Table 2. (Continued) 

Crops pH Range Remarks References 

Mamaril (1966) 
Jacob and 
Uexkull (1960) 

Banana 4.3-3.3 At low pH, effects of sigatoka Duke (1978) 
disease are more severe and Jacob and 
the plants frequently suffer Uexkull (1968) 
from phosphorous deficiency. 
On soils of basic reaction, 

Tai (1977) 
Doorenbos and 

potassium nutrition is often Kassam (1979) 
limiting. Good yields have 
been reported from soils with 
pH as low as 4.5 and as high 
as 7.5. Optimum pH range is 
6.0-7.5. 

Black pepper 4.3-7.4 Duke (1978) 
Breadfruit 5.0-8.0 Duke (197&i 
Cabbage 4.2-8.3 

6.0-6.5 (opt) 
Club root of cabbage which 
also attacks cauliflower is 

Duke (1978) 
Doorerbos and 

inactivated at pH 7 or above 
but flourishes in acid soils. 

Kassam (1979) 
Atkinson 
(undated) 

Cacao 4.3-8.7 The soil must be slightly 
acidic to avoid deficiencies of 

Duke (1978) 
Batal, et al. 

iron and zinc. Very acidic soil 
may lead to aluminum and 

(1979) 

manganese toxicity. 
Carrot 4.2-8.7 Does not grow well on highly Duke (1978) 

acidic soil. Yields extremeiy 
low at pH 5.2. Oplimum pH 
range is 6.0-6.8. 

Thompson and 
Kelly (1957) 
Tisbe (1967) 

Cashew 4.3-8.7 Duke (1978) 
Cassava 4.3-8.0 Optimum soil pH range is Duke (1978) 

not well-defined. But on the FAO (1972) 
basis of response to liming, a 
range of pH 6.0-7.5 is best. 

Cauliflower 5.5-6.6 Yield tends to decrease as Thomnson and 
pH approaches neutrality 
probably due to decreased 

Kelly (1957) 
BPI (1969) 

availability of b-oron. Some 
varietieF- grow normally at pH 
below 5.0. 

Celery 4.2-8.3 Optimum pH range is Duke (1978) 
6.0-7.0. Calcium deficiency McCall (1969) 
causes black heart. Knott and 

Deanon (1967) 
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Table 2. (Continued)
 

Crops pH Range 


Chayote 5.2-8.0 

Chico 4.5-8.7 

Chinese 4.3-7.0 
cabbage 


Chrysanthemum 6.0-6.5 

Citrus 5.5-6.5 

Sweet 4.3-8.3 

orange
 

Pummelo 4.3-8.0 


Coconut 4.3-8.3 

Coffee 4.3-8.0 

Corn 4.3.8.3 

OF CROPS 

Remarks References 

Duke (1978) 

Duke (1978) 

Seems to tolerate a wide Duke (1978) 
range of soil pH. On Lipa Bantoc (1967) 
clay loam soil in Los Ba~ios, Arciaga and 
Laguna, good growth was Galvez (1948) 
observed among plants grown 
at pH 5.9 8.6. 

Optimum pH range'. McCall (1969) 

Optimum pH range If pH McCall (1969) 
goes below 5.5, liminq should Coronet et al. 
be done to raise the pH to a (1980) 
desired level. It is grown Reuther (1977) 
extensively on highly 
calcareous soils but not 
vithout c(ltair problems. 

Duke (1978) 

Preters w .ier,u!,ly acidic Duke (1978) 
soils. Tc(o acidic ".0ils should Martin and 
be wc:-treated with lime Cooper (1977) 
before planting. 

pH 6.5 is the best since this Duke (1978) 
would assure a balanced McCall (1969) 
amount of nutrients available Felizardo and 
to the crop. At pH 8, some Mamiri, (1966) 
evidence show that iron is M:gat (1980) 
unavailable to the plant. At Murray (1977) 
iow pH, growth abnormalities 
occur which may be 
associated with alLminum or 
manganese toxicity. Optimum 
pH range is 6.0-7.5. 

Slightly acid to neutral soils Duke (1978) 
are ideal. O'timul pH is 6.0. Hearer (1963) 

Wellman (1961) 

Yields are greatly redluced on Duke (1978) 
soils with pH lower thr., 5.3; Mercado, et al. 
10 ' reduction on Adtu\yorn (1976) 
clay with pH 4 6; 200', reduc
tion on Lipa clay loam with 
pH 4.7 and 520, reduction on 
Jasaan clay with pH 4.2. Opti
mum pH range is 5.3-7.3. 
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Table 2. (Continued) 

Crops p1i Range Remarks References 

Cotton 4.3-8.4 Saline and alkaline soils are Duke (1978) 
poorly siitleI. I ,some Irri- Brown and 
qatcd areas,. titr, does hest Ware (958) 
at pH 6.5-7.0. .pt inim pH Bondad, of W. 
range is 5.0-7.0. (1975) 

FAO (1972) 
Cowpea 4.3-8.3 IDvelopil: en of nitroj;,n-f1ying Duke (1978) 

bacteria, a d niod h.iltor ntion Atkinson 
are Lest if III- soil reaction is (undatedt) 
close to neurotl C)ptinumt pH Doanon and 
rancne is 5.5-7.0. Sorano (1967) 

Cucumbe,: 4.3-8.7 Grows best on slightly acid Duke (1978) 
to neutral soils. Optimum p11 McCall (1969) 
range is 5.5-6.5. Tisbe, ,t al. 

(19671 
Durian 4.3-8.0 Duik, (1978) 

Eggplant 4.3-8.7 A soil pH lower or iherfetDI (1978) 
than the opttmum range Martin amd 
results in lov yields. Opti- Pollack (1979) 
munu -)l ramne is 5.5-6.8. Deanor, (1967) 

Garlic 4.5-8.3 Reco IeIr ewddpt iIrlge Duke (1978) 
is 5.56.5. Bautista, et a/. 

(19?2) 
Ginger 4.3-7.5 Recomnmned pH range Duke (1978) 

is 6.6-6.8. Cadiz, et a/. 

,1979) 

Grapes 
Wine 4.3-8.7 If the soil piI is below 5, Pantastico, 
grape liming will usually improve ,t al. (1976) 

Fox 4.9-7.5 growth, Optimum pH range is DuKe (1978) 
grape 6.5-7.0. 

MuSCO- 5.8-8.0 
dine grape 

Greater yam 4.8-8.0 Duke (1978) 

Guava 4.3-8.7 Duke (1978) 

Horse- 4.5-8.7 Duke (1978) 
radish tree 
Jackfruit 4.3-8.0 Duke (1978) 

Jute 

Lussa 4.5-8.2 Most favorable soil resaction Felizardo and 
jute ranges from pl-I 5.5-6.5. ',amaril (1966) 

White 5.1-7.5 Duke (1978) 
jute 
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Table 2. (Continued) 

Crops pH Range 

Keaf 4.3- .2 

Lahlah bean 4.4-7.8 

Lanzones 4.3-8.0 

Lettuce 4.2-8.7 

Lima bean 4.3-8.4 

Mango 4.3-8.0 

Mangosteen 4.3-8.0 

Mungbean 4.3-8.3 

Muskmelon 4.3-8.7 

Onions 4.3-8.2 

Okra 4.3-8.7 

Remarks References 

Prefers neultal soils. Duke (1978) 
Kassar (1976) 

Grows well on soils ranging NAS (1979) 
trcm acid to alkaline. 

Will not tolorat oxtremely Duke (1978) 
alkaline soils. Slilhtly acid to Almeyda and 
neutral so-,l ae ,referred. M rtn (1977) 

Will not thive 0n vey acid Atkinson 
soils. o ,tiliu I ramng is (undated) 

6.0-7.0. Bantoc (1967) 

More sensitive 1( soil acidity Duke (19,78) 
thi snap heznls. Optimum NAS (1979) 
pH range is 6.0-7.0. Thompson ar,d 

Kelly (1957) 

Alkaline or calcareous soils Duke (1978) 
are not suitable. Optimum '.-i Gangolly, et al. 
rang :s 5.5-7.5. (1957) 

Singh (1967) 
McCall (1969) 

Slightly acid soils are reeded Duke (1978) 
to grow the best trees and NAS (1975) 
produce the heaviest yields. It Alrrieyda and 
does not do veil on a;l-alinc Martin (1976) 
soils. 

Soi!s that aire too acidi(c Duke (1978) 
adversely affel the growth of TO (1978) 
rhizobimrn bacteria and the Quebral, et al. 
availability of some nutrients. (1977) 
Optimum pH range is 5.8-6.5. 

Planting on unlimed highly Tisbe, et al. 
acid soils results in poor (1967) 
growth and the leaves turn Smith (1956) 
yellowish (acid-yellows). The Davis. et al. 
soil should be free of toxic (1953) 
amounts of alkali. Oplirnunl 
pH range is 6.0-6.8. 

Very acid and very alkaline Duke (1978) 
soils carise slow growth and Thompson and 
late maturity. Optimum ph Kelly (1957) 
range is 5.8-6.5. Deanon and 

Cadiz (1967) 

Only slightly tolerant to Duke (1978) 
acidic soils, but its wide di!, Atkinson 
tribution in the tropics and its (undated) 
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Table 2. (Continued) 

Crops pH Range Remarks References 

vigorous .qr.vth wherever suf- Martin and 
ficient fertility exists contra- Ruberte (1978) 
dicts this general observation. 
Optimum pH range is6.0-6.5. 

Papaya 4.3-8.0 Optimum pH range is 6.0-6.,. Duke (1978) 

Pantastico, 
ot al. (1977) 

Pea 4.2-8.6 Does not thrive on highly Duke (1978) 
acid soil. Optimum pH range Jacob and 
is 6.0-7.5. Uexkull (1960) 

Thompson and 
Kelly (1957) 

Peanut 4.3-8.3 Very acidic soils reduce the Duke (1976) 
potential efficiency of Cagampang 
nitrogen-fixing bacteria that and Lantican 
partly supply the nitrogen (1975) 
needs of the plant. Optimum 
pH range is 5.8-6,2. 

Pigeon pea 4.3-8.4 Duke (1978) 

Pineapple 3.5-7.8 Calcareous soils are unsuit- Duke (1978) 
able owing to the develop- Bartholomew 
ment of chlorosis (tLIeto iron and Kadzimin 
deficiency. Optimum pH (1977) 
range is 4.5-5.5. Collins (1960) 

Potato 4.2-8.3 Above pHI6.0. ptatoes are Duke (1978) 
liable to sufter frow scab Kay (1973) 
unless resistant varieties are Balaoing, et al. 
grown. Wheen the pH is (1979) 
lowered to 5.3. the virulence Brady (1974) 
of the scab-causing organisms 
is much reduced. Optimum 
pH range is 5.5-6.0. 

Radish 4.2-8.3 A slightly acid soil is ideal. Duke (1978) 
Optimum pH range is 5.5-6,5. Atkinson 

(undated) 
Tisbe (1967) 

Rambutan 4.3-8.0 Susceptible to iron deli- Duke (1978) 
cienc;'. Optimum pH range is Alrneyda, et a. 
50-65. (1979) 

Ramie 4.3-7.5 Duke (1978) 
Rose 5.0-6.0 Optimum pH range. Atkinson 

(undated) 
Rice 4.3-8.3 Optimum pH range for paddy Duke (1978) 

rice is about 7.0; upland rice Kassam 11976) 
performs satisfactorily at pH 
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Table 2. (Continued)
 

Crops pH Range 


Rubber 4.3-8.0 

Sesame 4.3-8.7 


Snap bean 4.2-8.7 

Sorghurn 4.3-8.7 


Soursop 4.3-8.0 

Soybean 4.3-8.4 

Squash/ 

Pumpkin 


boston 4.3-8.3 

marrow
 

Crook- 4.3-8.4
 

neck purnplin 

Veqet.ble 4.3-8.4 
martow
 

Remarks Referances 

5.0-6.0; on alkalne black 
soils, paddy rice perforrns 
satisfactorily at pH 8.0-9.0. 

Heve, ru bbei czmr tolerate Duke (1978) 
very acid (as low as pH 3.5) Jacob and 
and infertile soils Oecause of Uexkull (1960) 
itsextensive root system and Felizardo and 
h iu I nutrientUrie I-rbirrr Mamaril (1966) 
ca pacity. 

Grows on viell-drairred soils DUkI (119f8) 
with pH 6.0 6.5 InWest Kassam (1976) 
Africa. 

Sensitive to high concentra- Duke (1978) 
tion ol alumfinum and M.Call (1969) 
manqanes;e. Itdoes'; not Thonrmson and 
produce klrqe yields tinder Kelly (1957) 
extremely acid 'soil,;.It is :nn- Atkinson 
sitive to.,miC ie ficiercy. (undated) 

Optimufnit pH rinite is5.5-6.5. Jannsen (1978) 

Optimum pll range is5.5-7.0. Duke (1978' 
Atkinson 

(i1nda ted) 

Duke (1978) 

Liming to pH 6.0-6.5 Duke (1978) 
enhances nitrification and Tu (1978) 
nitrogen fixation. Avoid saline McCall (1969) 
soils. Optinrum pH range is Atkinson 
5.5-7.0. (undated) 

Quebral, et a/. 

(1976) 
Grows best on slightly acid Felizardo and 
to neutral soils. Optimum pH Mamaril (1966) 
range is£.q-7.0. Tisbe, ot al. 

(1967) 
Duke (1978) 
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Table 2. (Continued) 

Crops pH Range Remarks References 

Star apple 4.3-8.7 Duke (1978) 
Sugarcane 4.3-8.4 Optimum pH range is 5.8-7.2. Duke (1078) 

McCall (1969) 
Sunflcwer 4.5-8.7 Most avorable pH range is Duke (1978) 

6.0-7.5. Jacob and 
Uexkull (1960) 

Swamp 4.3-8.3 Duke (1978) 
morning glory 

Sweet 
pepper/ 

4.3-8.7 Can be grown on any soil at 
a wide range of pH values. 

Duke (1978) 
Atkinson 

Tabasco Orimum pH range is 5.5-6.5. (undated) 
pepper McCall (1969) 

Martin, et al. 
(1979) 

Sweet 4.3-8.7 Sensitive to alkaline and Tu (1978) 
potato saline conditions. Infections Kay (1973) 

with certain disease Minges and 
organisms are more prevalent Morris (1953) 
when soil approaches neutral- Kassam (1976) 
ity. Optimum pH range is 
5.6-6.6. 

Sweetsop 4.3-8.0 Duke (1978) 
Tannia 5.1-8.1 Preferred pH range is 5.5-6.5. Duke (1978) 

Sensitive to saline conditions. Kay (1973) 
Kassam (1976) 

Taro 4.3-7.5 Optimum pH range is 5.5-6.5. Duke (1978) 
McCall (1969) 
Kay (1973) 

Tobacco 4.3-8.7 High soil pH and moisture Duke (1978) 
encourage black root rot. Quimio, et al. 
Optimum pH range is 5.0-5.6. (1979) 

Tomato 4.3-8.7 Optimum pH range is 5.5-6.5. Duke (1978) 

McCall (1969) 
Water 5.3-6.5 Duke (1978) 
chestnut 

Watermelon 5.3-8.7 Unlike muskmelon, it grows Duke (1978) 
best on a wide range of soil McCall (1969) 
acidity. Lime need not be Atkinson 
applied to soils with pH 5.0 (undated) 
or higher. Optimum pH range Doolittle, et al. 
is 5.0-5.5. (1962) 

Smith (1956) 
Wax gourd 5.5-7.5 Duke (1978) 
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Table 2. (Continued) 

Crops pH Rangc 

Wheat 4.5-8.6 

White- 4.3-8.7 
flowered 
gourd 

Winged bean 5.5-7.0 

Yam bean 4.8-7.3 

Yardlong 4.3-7.3 
bean 


OF CROPS 

Remarks References 

Optimum pH range is 5.5-7.0. Duke (1978) 
Atkinson 
(undated) 
Duke (1978) 

Sensitive to either alkaline Quebral, et al. 
or very acidic soil reaction. (1980) 

Duke (1978) 

Development of nitrogen Ballon, et al. 
fixing bacteria and nodule (1972) 
formation are best if soil Deanon and 
reaction is close to neutral. Soriano (1967) 
Optimum pH range is 5.5-6.8. 

Table 3. Nutrient removal of crops grown in the Philippines 
Yield 

Crops (mt/ha) 

African 2.C, (palm oil) 
oil palm 

15 (hunches) 

Asparagus 4.0 (all) 

Banana 5.0 (fruit) 

Cabbage 50 (all) 

70 (head) 

Cacao 1.0 (pods) 

Carrot 40 (roots) 
+ 10 (tops) 
30 

Cashew 155 kg apples 

* 24 kg nuts 
* vegetative parts 

Nutrient Removal 

(kg/ha) References 

N P20 5 K20 

t310 55 210 Jacob and 
Uexkull (1960) 

90 20 135 Godin and 

Spensley (1971) 
100 28 90 Jacob and 

Uexkull (1960) 
63 16 207 Jacob and 

Uexkull (1960) 
200 100 200 Jacob and 

Uexkull (1960) 
250 90 320 Villegas and 

Malixi (1977) 

13.4 6.7 11.2 Jacob and 

Uexkull (1960) 
106 52 220 Jacob and 

Uexkull (1960) 
125 55 200 Villegas and 

Malixi (1977) 
2.85a 0.75" 1.26 a Ohler (1979) 
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Table 3. (Continued) 

Yield Nutrient Removal 
Crops (mt/ha) (kglha) References 

N P20. K20 

Cassava 35 ,uberous 60 50 260 Jacob and 
roots) Uexkull (1960) 

Castor nil 1.5 (seeds) 45 18 15 Jacob anod 
plant Uexkull (1960) 

Cauliflower 50 (all) 200 80 250 Jacob and 
Uexkull (1960) 
Villegas and 
Malixi (1977) 

Celery 20 (all) 130 50 200 Jacob and 

Uexkull (1960) 
30 180 80 300 Villegas and 

Malixi (1977) 

Coconut 124 plants/ 74 30 137 Godin and 
ha Spensley (1971) 

16-30 yr old 59-91 27-40 85-131 Murray (1977) 

Coffee 1.0 (berries) 30.3 5.6 44.8 Jacob and 
Uexkull (1960) 

Corn 4.4 (grain) 128 48 140 Jacob and 
7.5 (stover) Uexkull (1960) 
5.4 (grain) 138 65 114 Kassam (1976) 

Cotton 392 kg (lint) 84 34 87 Jacob and 
897 kg (seed) Uexkull (1960) 

Cowpea b 1.0 (seeds?) 85 15 30 Kassam (1976) 
2.4 (pods) 150 40 110 Villegas and 

Malixi (1977) 
Cucumber 30 (fruit) 50 40 80 Jacob and 

Uexkull (1960) 
Villegas and 
Malixi 11977) 

Ginger 50 (rhizomes) 247 71 248 Anonymous 
(1975) 

Grapes 10 (fruit) 80 30 100 Jacob and 
Uexkull (1960) 

Lettuce 25 (all) 53 20 120 Jacob and 
Uexkull (1960) 

Mango 1.0 (fruit) 0.32a 0.15 3.08, Lapade (1977) 

Mungbeanb 2.0 (seed) 81 26 28 Quebral, et al. 
(1977) 
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Table 3. 

Crops 

Onion 

Peas" 

Peanut" 

Pineapple 

Potato 

Radish 

Rubber 

Rice 

Sorghum 

Soybean t' 

Sesame 

Sugarcane 

Sunflower 

Sweet 
potato 

(Continued) 

Yield 
(mt/ha) 

30 (all) 

2.0 (seeds?; 
+ 3.5 (straw) 
1.8 (seeds?) 

1.0 	 (pods) 
2.5 (pods) 
+ 5.0 (tops) 
40 (fruit) 

10-18 (tubers) 
25 (tubers) 
30 (tubers) 

20 (all) 

879 kg (latex) 

7.9 	 (grain) 
7.0 	 (straw) 

4.1 	 (grain) 

2.0 (seed) 

1.8 (seed) 

1.0 (seed) 

0.5 
2.2 

28 (cane) 

74 (cane) 


ion (cane)
 
+60 (tops and trash) 
100 (cane) 


Good crop 

Modesi crop 

15 	(tuberous 


roots)
 

Nutrient Removal 
(kg/ha) References 

N P20 5 K20 

80 40 120 ,Jacob and 
Uexkull (1960) 

126 30 65 Jacob and 
Uexkull (1960) 

90 25 60 Jacob and 
Uexkull (1960)

51-63 9-11 20-25 Kassam (1976) 
157 27 115 Godi,i and 

Spensley (1971) 
110 30 275 Jacob and 

Uexkull (1960) 
50-80 20-30 80-140 Kassam (1976)
115-120 45 200 Kassam (1976) 
130 60 180 Villegas and 

Maiixi (1977) 
110 60 100 Jacob and 

Uexkull (1960) 
47.1 	 5.6 21.3 Jacob and 

Uexkull (1960) 
86.1 36.2 29.4 	 De Datta 
37.4 12.8 115.1 (1981) 
132 28 69 Kassam (1976) 
126 29 38 Jacob and 

Uexkull (1960)
160 60 115 Villegas and 

Ma!ii (1977)
60 75 80 Kassam (1976) 

Godin ana 
Spenf.ley (1971) 

25 7 30 Kassam (1976) 
120 70 160 Kassam (1976) 
30 20 60 Kassarm (1976) 

107 60 300 Kassamn (1976) 

150 105 300 Halliday (1956)
 
140-180 80-120 - J-380 Davide (1973)
 
93-113 17-20 222-277 Godin and 
27-34 5-6 67-85 Spensley (1971) 

70 20 110 Kassam (1976) 
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Table 3. (Continued) 

Yield Nutrient Removal 
Crops (mtlha) (kg/ha) References 

N P20 5 K20 

Tobacco 1.9 (leaf) 101 25 145 	 Kassam (1976) 
2.0 	(leaf) 130 '40 240 Jacob and 

Uexkull (1960) 

Tomato 	 40 (frLit) 110 30 160 Jacob and 

Uexkull (1960) 

'kg/tree 

"Can obtair its nitrogjen requirement largely from the atmosphere 



Table 4. Fertilizer recommendations for crops grown in the Philippines 
Fertilizer Recommendations (kg/ha) 

Crops m 
Remarks References Z 

N P205 K20M 

10f0 	 5 -2 0A ofc p term a nuallmerinun2-4cspli 
• (1977 o 

z
ZK 

applications. Nitrogen greatly im
proves crov.th and suckering 
ability. Potassium increases the 
tensile strencth o the fibers. > 
Little or no response of abaca to 
phosphorous is observed 	 in 0
Philippine soils. 	 z 

Avocadoa	 0 
Nonbearing 	 20-40 - - Apply the recommended fertilizer Coronel (1976)trees in two equal installments. During 0 
Start of fruit 70 70 70 the first year. ap,.y it 1 month cn

production after planting and then before the

Full giown trees 280 280 280 
 end of the rainy season. 	In

(15-20 years subsequent years. apply it at the
 
old) 
 onset of the rainy season and 

tlh, before the end of the rainy 
season. As the trees rrov.' bicer 
and as fruit production increases, 
the amount of fertilizer nas to be 
increased correspondingly.

•Banana 	 160 60 120 	 App'! the recommended amount Felizardo, et al. 
of fertilizer in 2-4 split (1979) 
applications per year. Accumu- Tai (1977)
lation of salt in the soil above a 
concentration of 500 ppm is toxic 
to banana. 



Cabbage 90-240 30-60 30-60 Apply all phosphorous and Villareal. et aL 
potassium and half of nitrogen
along the rows at plantng time. 

(1972) 
Deanon. et al. 

Side dress the remaining nitrogen 
3-4 weeks after transplanting. 

(1975) 

Since cabbage is a leafy 
vegetable. nitro,:en is the most 

Cacaoa 
1st year 
2nd year 

3rd year 
4th year 

14-21 
32 

42 
63 

14-21 
32 

42 
63 

14-21 
32 

42 
63 

effective in p:roducing high yields. 
Apply toe recommended quantity 
in two or mere e,.-al parts: 

the first part at toe start of the 
rainy season and the other at 

Batal. et al. 
(1979) 

equal int2rvas ;ater inthe 
season. From the fifth year on
wards, the amount of fertilizer 
may be increased or decreased 
deper,dinc .on the need of the 

Cashew a 
plants. 

Nonbearing 
treeE 

Start of the 

20-40 

55-85 

-

55-85 

-

55-85 

Apply half ot the recommended 
fertiizcr P. the start of the rainyseason and the other half 

Coronel (5977) 
Ohl-r (1969) 

mZ 

0zK 
fruiting 

Full grown trees 140 140 140 
tov'ards the end of the ra:ny 
season. Cashew is modest in its 
soil fertf!ity requirements. It yields > 
on soils toc poor or too dry for 0 

other crops. 4 

Cassava 50-100 50-100 75-120 Can rrov. better than ether crops Villanueva, et a/. -4 

on relativelv poor soils. itvielas 
better th7an many others when 

(1977) 
Jacob and 

Z 
-1 

grown on more fertile soils. Like Uexkull (1960) 
0 

all starch-producing plants. 
cassava requires large quantities c" 

of potassium in addition to 
nitrogen and phosphorous. 

N3 



Table 4. (Continued) 

Crops 

Cauliflower 

Chicod 
Young nonbearing 

trees 
Star' of 

fruit production 

Full grown trees 
(15-20 years old) 

Chinese cabbage 

Citrusa 
4 years old 
5 years old 

.
 
N 


90-240 

50-100 

70 

280 

90-240 

150 
225 

Fertilizer Recommendations 

P20 5 


30-60 

-

70 

280 

30-60 

100 
140 

(kg/ha) 

K20O 


30-60 

-

70 

280 

30-60 

100 
200 

Remarks 

Apply all phosphorous and potas-
sium ano half of nitrogen along 
the rows at planting time. Sice 
dress the remdining nitrogen 3-4 

weeks after transplanting. 
Apply the recommended ferihzer 
in two equal installments. DLring 
the firti year. apoly it 1 month 
after planti,,q and then before the 
end of the rainy seascn. In sub-
sequent years, apply it at the 

onset of the rainy season and 
then before the end of the rainy 
season. As the trees grow bigger 
and as fruit prod~iction increases. 
the amount of fertilizer has to be 
increased correspcndingly. 

Apply all phosphorous and 
potassium and half of nitrogen 
along the rows at planting time. 
Side dress the remaining nitroger 
3-4 weeks after transplanting. 
Since Chinese cabbage is a leafy 
vegetable, nitrogen is the most 

3ffective in producing high yields. 
Apply 50-100 g urea/plant 
1 month after transplanting and 

Referencec 

Villareal, eta/. 
(1972) 
Leanon, et ai. 
(1975) 

Zm 
< 
0 
z 
m 

-al 

o 
> 

Coronel (1976) 04 
z 

"-1 

O0 

Villareal, et al. 
(1972) 

Coronel, et al. 
(1980) 



6 years old 
7 years old 
8 years old 

300 
400 
500 

200 
200 
200 

300 
360 
420 

200-300 g urea/plant in the 2nd 
year. The recommended feitilizer 
levels should be applied in two to 
three installments: at the start of 
the rainy season, middle ot the 
rainy season, and towards the 
end of the rainy season. 

Coconuta 
1-2 years old 
3-4 years old 

85 
170 

40 
-

180 
360 

Apply half of the recommended 
amount every 6 months 

Laudencia, et aL. 
,t975) 

5 years old 
and up 

(A) 335 
(B)335 

40 
-

840 
840 

preferably at the onset of the 
lainy season and then before the 
start of tne dry season. Starting 

Murray (1977) 

the 5th year. apply A and B alter
nately every 2 years. Coconut has 

Coffee a high demand for potassium. 

Seedlings 1.5 g/ 
seedling 

0 0 Make a furrow about 5 cm deep
around the plant using the peri-

Felizardo, et al. 
(1983) 

m 
< 

Nonbearing 450 g/ 450 g/ 450 g/ pher, of the crown as guide. 
tree/ 
year 

tree/ 
year 

tree/ 
year 

Apply the fertilizer by band appli-
cation and cover with soil. Apply 

z 
m 

the recommended amount at the 
z 

start or before the end of the 
rainy season. 

Bearing 400 g/ 50 g/ 200 g/ Apply the fertilizer on holes or 
tree/ tree/ tree/ treaders made around the trees 
year year year at the area between the periphery 

of the crown and half of the z 

distance to the base. n 
Apply half of nitrogen and allX 

phosphorous and potassium by 
band application at the start of 

0 

0 



___ 

Table 4. (Continued) 

C rop s 

Common bean 

Corn 

Cotton 

Cowpea 

Fertilizer Recommendations 
. . . (kg/ha)C . .. .25 . . . .-

N P205 K O 

30-50 70-120 30-50 

90 30 30 

80-120 - 50-90 

30-50 70-120 30-50 

.mZ
 Remarks 

the rainy season and cover with 
soil. Side dress the remaining 
h@f of nitro-en before the end of 
the rairv seauon -r--
Excess nitocen tend to keeo 

.prain state.s vecetatpve 

delay atuntv. reduce pod set. 
and ra, -. e n lower yield. 

During the dry season, apply all 

the recommended amount of fer-
tiiizer at planting time. During the 
wet season, apply naif of 
nitrogen and all of phosphorous 
and potassium at planting. Apply
the other half of nit ogen before 
hilling up (4-5 weeks after 
emergence, or when the plants 
are about knee-high). 

For cotton following legumes, 
nitrogen shouid not exceed 50 
kg/ha. 

Avoid heavy aoplication of 
nitrogen. The rhizobia in their 
root nodu!es make nitrogenous
compounds available to the 
plants and enrich the soil in 
which they are grown. 

References < 

K 
z 
> 

Deanon, et al. -0 

(1975) 4 
Meiners and Z 
Kraft (1977) z 

0Jannsen (1977) 

Felizardo. et al. 
 M 
(1983) 0 

C 

Bondad, et al. 
(1975) 

Deanon, et al. 

(1975) 
Meine-s and 
Kraft (1977) 
NAS (1979) 



Cucumber 45-120 45-120 45-120 Villareal. et al. 

Durian 

1st year 
Start of fruit 

production 
Peak of fruit 

production 

40 
140 

280 

10-20 
140 

280 

-
140 

280 

Apply the recommended fertilizer 
,,two ecual installments. During 
the first year. apply it 1 month 
after planting and then before the 
end of the rainy season. In 

(1972) 

Coronel (1974) 

Eggplant 90-100 180-200 90-100 

subsequent ,years. apply it at the 
onset of tne rainy season and 
then before he end of the rainy 
seaso,. As the trees cray:o L.-'er 
and as fruit production i-creases. 
the amourt of fertiliscr has to be 
increased corresoondinrly 
Can be harvested over a long Villareal, et al. 
period. Several aDpiications of 
mineral fertilizer may be required. 

(1972) 
Martin and 

Garlic 40-200 110-240 110-240 Apply all phosphorous and 
Pollack (1979)
Bautista. et al. 

m
Z 
0 

potassium and half of the 
nitrogen at planting time. Side 

(1972) Z
Kz 

dress the remaining nitrogen as Z 
I-

Ginger 145 145 145 An exhausting crop and benefits Gloria. et al. > 
greatly from fertilization. (undated) 

Purseglove-
-4 

GrapesbNonbearing 

Preolanting 320 400 300 Mix thoroughly with 1 m3 soil mix-
ture before filling in the hole. 

(1973)•z 

Pantastico, etal.(1977) 

Felizardo, et al. 
(1983) 

0 

n 
0 

0 
Cn 



Table 4. (Continued) 

Crops 
Fertilizer Recommendations 

--

N P205 

(kg/ha) 

K20 
Remarks References 

m 

0 

z 
This can be omitted if compost 2m 

or any orgaric fertilizer materiais 
have been incorporated in the 
soil. 

At planting 22 0 0 Dissolve in 2-3 L of water. Use -n 

2 weeks after 
planting 

71.5 1.5 

solution to water the plants after 
planting. 
Dissol,-e in 1-2 Lof w,,ater and 
drench the soil around the plant 

, 
Z 

0n 
0 

up to 3rdmonth 2 weeks after planting. There-
after. apply every I5days around 

-v 
C 

Nonbearing the base of ihe piant and incorporate with the soil. 

4th to 6th month 14 3 3 Apply once a month around the 
plant 15 cm 1rom the base. ;ncor

7th to 9th month 28 6 6 
porate with the soil. 
Apply once a month around the 
plant 15 cm from the base. Incor

10th to 11th 
month 

56 11 11 
porate with the soil. 
Apply once a monih around the 
plant 15 cm from the base. :cor

12th month 74-89 18-21 18-21 
porate with the soil. 
Apply once a month around the 
plant 15 cm from the base. Incor
porate ,.,ith the soil. 



Bearing
Prunino time 30-38 34-43 14-18 Apply around the plant S0-60 cm 

from the base. Incorporate with 
toie so;l. 

When the berries 59-74 14-18 14-18 Apply c o .... the plant 30-60 cm 
set fron the hale. Incozrporate with 

the soii. 
Start of change 

in berry color 
0 0 120-150 Apply around .re clant 30-6C; cm 

from the "ase '-corporate ,j:'h 
the soil. 

After- harvesting 35-42 35-42 35-42 Apply around the olant 30-60 cm 
from the base. i:occrporate with 
the soil. 

Rest period of 
1-2 months 

- - M 
soil 

nixmarlnut -,- co-mpost 
at 1C L.Plant. 

with the 

1-2 weeks before 
2nd pruning 

30-38 34-43 14-18 Apply arou,d ire nlarit 30-60 cm 
from the base. lnorpurate with m 
tie sc-l. z 

When berries 
have set 

59-74 14-18 14-18 Apoly around the plant 30-,'0 cm 
frno the base. !ncorp-oratE .uith 
the soil. 

0 
zK 
mz 

Start of change 
in berry color 

0 0 120-150 Apply arctnd toe ; lant '0-60 cm 
from the base. incorpeate with 

> 
> 

After harvesting 35-42 35-42 35-42 
the soil. 
Appl, around the plant 30-Pf ',m 

from base. !ncorporate with 
soil. 

the -
0 
z 

Rest period
of 1-2 months Mix manure o,- compost

soil at 10 L/plant. 
with the 11 

" 
Greater yam Tolerates poorer soils than most Kay (1973) 0 

other edible yam species. It 
resront;s weli to fertilization. 



Table 4. (Continued) 

Crops Fertilizer Recommendations (kg/ha) 
Remarks References < 

N P20, KO 

Lanzones' 
1st y-ar 
Start of fruit 

production 
Peak of fruit 

production 

40 
140 

280 

140 

280 

-

140 

280 

Apply the recommended fertilizer 
in two equal installments. During
the first year. apply it 1 month 
after nlantine and tner before the 
end of the rain" seascn. In 

Coronel (1977) 

Z 

> 

subsecJent years. appl,, it at the 
onset of the rainy seasn and 
before the end of the rainy 

then 0
OZ 

season. As the tree c-ro biccer n 
and as frWt 
the am ,u,n t 

pro 

f 
uct ,--

r-tihi-r 
increases. 
has to be 

T 
O 

Lima bean 30-50 70-120 30-50 
increased corr - r.o n i y, 

In poor soils C1 the iv.!and Deanon. et al. 

n 

humid tropics. ima bean is better (1975) 
adapted and ci,.s mere reliable NAS (1979) 
yields thar - n hbear. 

Mango,'
Young trees 

(1 year old) 
30-40 30-40 30-40 Appy the reciiired amount in two 

equal doseq: at the start -f the 
Coronel. et al. 
(1978) 

Nonbearing 135-210 40-70 40-70 
rainy season aind then before the 
end of the rain., season. 

(2-5 years old) 
Bearinq trees 210-350 210-350 210-310 

Mangosteen
1st year 
Start of fruit 

production 

20 
70 

--
70 

-
70 

Apply the recar-mended fertilizer 
in two ecual installments: at the 
start of the ra:nv season and 

Coronel(1977) 

then at the end of the rainy 
season. Gradually increase the 
amount of fertilizer every year as 



the trees qrow bigger and fruit 
production increases. 

Mungbean 20 30-45 30-45 The rh !rcatrtneir root nodules Ouebral. et al. 
make ritro er-cus compounds (1977) 
available to the plants and enrich NAS (1979) 

the soii r v.hich they are crovn. 
Muskmelon 45-120 45-120 45-120 Deanon. et al. 

(1975) 

Villareal. et al. 
(1972) 

Onion 55-120 105-240 55-120 Apply all phosphorous and Deanon. et al. 

potassium and half of nitrogen at (1975) 
planting time. Side dress the re- Bauh-*-,. et al. 
maining nitrogen as bulbing (197-' 
begins. 

Orchids m 
Arachnis-

Renanthera types 
Dried animal mant e can be used 
as fertIlizer. A tablespoon of 

Deanon. 
(1975) 

et al. 
z 

0 
manure may be applied directly 
at the base of each plant once 

Bautista. et al.Z 
(1977) 

z 
Zm 

every 2 months. -
Cattleyas For young seedlings and mature Excessive nitrcgen encourages Valmayor. etal. >l 

plants potted in bark - 1 tsp of the plants to :,oduce more (1977) > 
30-10-10 plus trace elements dis- pseudobulbs and leaves with 
solved in 4 L of water few flovers. 

For plants potted in osmunda fiber 
- 1 tsp of 12-12-12 dissolved in 4 

Z 
0 

L of water c-' 
Dendrobium 12-8-8 fertilizer (containing trace Apply the fertilizer solution to the Valmayor, er al. -0 

elements) diluted at the rate of plants and potting media (1977) 
15 ml/4 L of water liberally once a week. 



Table 4. (Continued) 

Crops 

Phalaenopsis 

Vandas 


Papayab 

1st year 
Subsequent 


years 

Pea 


Peanut 


Fertilizer Recommendations (kg/ha) 

N P20 5 K20 

For seedlinos -- complete fedi-
lizer (12-12-12 or 14-14-1-) dis-
solved at the rate of 1 level tsp, 
4 L water and ammonium sulfate 
dissolved at the rate of 1 level 
tbspl4 L vater 

95 - I 
170 - 

30-50 70-120 30-50 

30 30 30 


Remarks 

Apply the complete fertilizer every 
2 weeks and the ammonium 
sulfate every 2 months (replacing 
an application of the complete 
fertilizer). 

Fertilize the plants v.eekly with 
liquid fertilizers containing trace 
elenerts during hot. dry months. 
At other times, terilize the plants 
t w.'ice a m onth., 

Fertilize the plants vith 50 g 
ammonium sulfate at planting 
time, or 3 months later until the 
plants are 1 year old. Thereafter, 
apply 200 g ammonium sulfate 
every 3 months. Provide young 
plants with reacily available 
phosphorous. Potassium is impor
tant after the flowering stage. 

A soil with excessive orgar', 
residue or nitrogen is not ideal 
since it promotes vine growth at 
the expense of pod pru,'uction. 

Its nitrogen needs are almost 
totally provided by the rhizobial 

J 

m 
References 

0 
Valmayor. et al. Z 

(1977) Z 
> 

> 
> 

Valmayor. et al. 5 
(1977) Z 

0 

0 

cn 

Pantastico, et al. 
(1977) 

Deanon, et al. 
Meiners and 
Kraft (1977) 

Quebral, et al. 
(1978) 



system. Phosohorous is pronably Rachie and 
the most important mineral Roberts (1974) 
nutrient required. Calcium is im
portant in the formation and 
development of seed and in 
nodulaJion. 

Pechay 90-240 30-60 30-60 Since pechay is a leafy Villareal. et al. 
vegetable. nitrogen is the most (1972) 
effective in prnducinc high yields 
than phoshoro'Js and potassium. 

Pepper 90-100 180-200 90-100 Peppers may need at planting Villareal, et al. 
time a little more nitrcgen and (1972) 
potassium than tomatoes. Unless Deanon. et al. 
tnere is adequate fertility present
in the early stages of growth. 

(1967) 

peppers start to bloom too soon. 

Pilia 
1st year 
Start of fruit 

15-30 
70 

15-30 
70 

15-30 
70 

The amount of fertilizer recom-
mended for the year should be 

Cororiel (1976) < 

production 
Full bearing 280 280 280 

gradually increased every year 
until the first flowering and 

Z 
m 

trees fruiting season. The time and z 

method of fertilizer application .> 
are the same as for other fruit > 

Pineapple 
trees. 0

> 

1 month old 
4 months old 
7 m.nths old 

60 
50 
60 

-
-
-

150 
-
150 

P!ants adequately fertilized with 
nitrogen grow vigorously and pro-
duce large fruits. Potassium 

Bondad, 
(1976) 

et al. 4 
0 
0Z 

10 months old 50 - - increases size and sweetness of fruit. -n 

Philippine soils grown to pine- M 
apple are gradually sufficient in a 
phosphorous. If flower enducing 
chemicals are used, do not apply W 



Table 4. (Continued) W 

Crops 
Fertilizer Recommendations (kg/ha) 

Remarks References 
m 
Z 

N P20 K2 0 < 

nlitrogenous -ertilzer within Z 

2-3 months before enducer rn 
acnhication. 

Potato 90-150 100-150 150-200 To improve soil chysical proper- Balaoing. e> al. 

ties. 2-3 mt of .e!l-develored 
farmyard manure or corrpost may
be applied rer nectare even woto 

(1979) 
Brady (1974) 

> 
> 

crcppinc seasons. Larce doses of 
potassium chloride are con-
sidered to lov.-er quality."1 

Z 
0 

Rambutan3 

1st year 
Start of fruit 

production 
Peak of fruit 

production 

40-45 
70 

280 

20 
70 

280 

-
70 

280 

Apply the reccmmrendex fertilizer 
in two equal installments. During 
the first year. apply jt 1 month 
after planting and then before the 
end of the rainy season. in 

Corone! (1976) 

Almeyda. et al. 
(1979) 

0 
U 

subsequent v ars, applv :t at the 
onset of tne rainy season and 
then before tre enc of the rainy 
season As the trees gro, bigger 
and as f-,it production increases. 
the amount of fetilizer has to be 
increased corresrondingly. Ram
butan is susceptible to iron 
def iciency. 

Rice 
Irrigated, trans-

planted, wet 
60 30 0 Apply half of nitrogen and all 

phosphorous immediately before 
Felizardo, et al. 
(1983) 



season. 
soils 

clayey the last harrowing and the 
remaininq nitrocen. 40-45 days 
after trarnspianting. 

Irrigated, trans-
planted, wet 
season, loamy 

60 30 30 Apply half of nitocen and all 
phosphrcous mmedat' y before 
the last narrov'.irc ard 'he 

Felizardo. et al. 
(1983) 

scils remaininc >rrog-, 40-45 days 
after transplantirr 

Irrigated. trans-
planted, dry 
season, all 
soils 

90 30 30 Appiy half of nit r-en rnd all 
phosrhorcus immediately before 
the last harrow'ing and the 
remaining nitrogen. 40-45 days 

Felizardo, et al. 
(1983) 

after transpla,',incl. 
Rubber" 

0-12 months old 8-9 8-9 8-9 Apply the recommended amount Barraca, et al. 
of fertilizer every 3 months 
starting at 3 month: after 

(1975) 

12-24 months old 15-18 15-18 15-18 
transplanting. 
Apply the recommended amount 

m 

of fertilizer when the plants are 
18 and 24 months old.K 

0Z 

24-66 months old 60-70 60-70 60-70 Apply the recommended amount z 
of fertilizer every 6 months from > 
the time the plants are 30 > 
months old. > 

Sorghum
Sandy to sandy loam 

Gray to black 
Brown to 

reddish-brown 

50 
55 

30 
40 

30 
30 

For the dry season crop, apply all 
nitrogen phosphorous, and 
potassium before plantina. For 
the rainy season crop, apply 2/3
nitrogen, and all phosphorous 

Mercado, et al. 
(1975)

~-'l 

0 
Z 
0 

o 
and potassium before planting. 
Side dress the rest of the 
nitrogen just before hilling up. 



Table 4. (Continued) 
cc 

Crops 
Fertilizer Recommendations (kg/ha) 

Remarks References 
m 

N P20 5 K 20 _ 

Z 
Loapr to clay loam K 

Gr iy to black 40 20 20 z 
Brown to 55 40 0 > 

-Eddish-brown >-

Clay 
0 
> 

Gray to black 55 0 0 
Brown to 55 40 0 :

reddish-brown z 

Soybean
Dry season 24 30 - Inoculate seeds with appropriate Quebral. et al. 

n 
0 

Wet season - 30 - rhizobium bacteria. Soybean 1kes (1976) -

a fertile soil ..,ith a high calcium Jacob and 
content. Aithouch soybean can 
fix atmos.:heric nitrogten, it is 

Uexkull (1960) 
Godin and 

often advisable to apply a light Spensley (1971) 
dressinc of nitroen at tt' time 
of sow'ing to obtain rapid initial 
development of the crop. 

Sugarcane 170 120 240 The crop is a heavy feeder and Felizardo, et al. 
exhausting to the soil. (1979) 

Sweet potato 60-90 90-120 60-120 Apply half of the recommended 
Kassam (1976) 
Cadiz and 

amount of fertilizer at planting Gabucan (1972) 
and the other half a month later. Kassam (1976) 
Swect potato has high require
ments for other nutrients par
ticularly calcium, boron, and 
magnesium. 



Tannia 60-90 60-90 60-90 Fertilizers should be applied 
immediately before planting, 1-2 
months after planting, and 3-4 
months after ::lanting. 

Villanueva, et al. 
(1977) 

Taro 60-90 60-90 60-90 Fertilizers shcLJid be applied 
immediately before planting, 
1-2 mornths after pianting. and at 
3-4 iTon hs after Pantir,. Taro 
has high calcium requirement. 

Villanueva. et al. 
(1977) 
Kassan (1976) 

Tobacco 
Burley 
Turkish 
Virginia 
Cigar-filler 
Cigar-wrapper 

Tomato 

30 
10-15 
20 
40-45 
35 

60-95 

30-60 
20-30 
30 
35-70 
35-70 
120-190 

30-60 
30-45 
40-60 
35-50 
35-70 
60-95 

Large doses of potassium 
chlorice lo,.er leaf quantity. 

Apply all phosphorous and half of 

Quimio. et al. 
(1979) 
Brady (1974) 

Villareal. et al.z 

,

< 

nitrogen and potassium at plant-
ing time. Side dress the remaining 

(1972) 
Deanon. eta!. 

, 

-

nitrogen and potassium 1 month 
after transplanting. 

(1975) > 

Watermelon 45-120 45-120 45-120 Does not require heavy applica-
tion of fertilizer. Excessive 
nitrogen .vill cause abundant 
vines, delay maturity, and lead 
to hollow heart. 

Deanon, et al. 
(1975) 
Villareal. et al. 
(1972) 

Holht (1980) 

" 
z 
0 
n 

: 

ci,CO 
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Table 4. (Continued) 
Fertilizer Recommendations (kglha) 

Z
K 

Crops Remarks References 
N P20 5 K2O > 

Winged bean 60 
 30 0 Can be cultivJated even in poor Quebral, et al. 

soils owing :o is rrcl~enfixing (1980) 

Yardlong bean 30-50 70-120 30-50 	 The rh;zcra in their Co nodules Deanon. etal. z 

make nitroce:o,,s ccmpouncs (1975) 
0 
'n

available to the plants and enrich NAS (1979) 0 
the soil irn which they are crown. 0aFertilizer recommendations are in grams per tree per year 	 cr, 

bFertilizer recommendations are in grams per plant 
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Table 5. Relative tolerance of crops to soil salinity" (FAO/UNESCO, 1973; IJS Salinity 
Laboratory, 1954) 

Highly tolerant Moderately tolerant Sensitive
 
(EC,x 10 - 16-10) (EC x 10' - 10.4) (EC x 103 4-2)
= 


Fruit Crops Fruit Crops
 
Cctton Pomegranate Orange
 

Grapes 	 Strawberry 
Lemon 
Avocado 

Field Crops 	 Other Crops 
Wheat Radish 
Rice Celery 
Sorghum (grain) Common bean 
Corn (field) Sugarcane 
Sunflower 
Castor bean 

Veqetable Crops 
Tona to 
Cabbage
 
Pepper (sweet) 
Cauliflower 
LetIu e 
Corn (sweet) 
Potato
 
Carrot 
Onion 
Pea 
Cantaloup, 
Squash 
Cuicumber 

'Within each crop Iroup, the species are listed as much as possible in the order of decreasing salt tolerance but 
a differcrtce f I.,nor three places in a column may nol be -igniticant 
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Temperature 

Temperature deterrnines the distribution of plants or crops that can be produced 
successfully indifferent regions of the world. It controls the rate of photosynthesis 
and respiration and influences flowering, maturity, and distribution. 

Extremes of temperat Lire adversely affect physiological processes and inhibit 
plant growth. Within a favorable temperature range, plants grow faster as 
temperature increases, provided other environmental factors such as nutrients, water, 
and light are not limiting. 

Different crops and even varieties of the same species reqL._re specific 
temperature ranges for best performance. Tropical species, for example, -an better 
tolerate the high temperatures in the tropics than temperate or cool-season crops. 
Conversely, cool-season crops can withstand lower temperatures. 

Not only the absolute temperature but also the daily change in temperature 
affects the plant response. This is particularly true with tomato and potato wherein 
the night temperature is critical for normal development. On the other hand, the 
temperature required for normal growth or for production of highest marketable yield 
varies with stage of development. 
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Table 6 shows the optimum or favorable temperature range for the growth and 
development of various crops grown in the Philippines. The remarks column explains 
the temperature requirement and/or describes the response of the crops at 
temperature below or above the optimum range. 

In using the table, hear in mind that temperature requirements differ among 
varieties within species and temperature responses are modulated by light inten
sity and moisture levels. 

Table 6. Temperature requirements of crops grown in the Philippines 

Temperature 
Crops Requirements 

(0C)
 

Abaca 	 20-25 

African 24-27 
oil palm 

Arrowroot 

Banana 	 15-35 

Black pepper -

Cabbage 	 16-18 
24 (max) 

Remarks References 

Thr optimum temperature Tabora and 
rwtrement has not been Santos (1978) 
fully determined. Since abaca Anunciado, et al. 
is easily damaged by (1977) 
excessive heat, it should be 
grown in a relatively cool 
environment. However, it can 
tolerate a tern perture of 
29°1C. 

Optimum temperatuLe. Godin and 
Requires a rainy tropical Spensley (1971) 
climate. 

Most productive in ,_hot, Kay (1973) 
moist climate. It normally 
grows from sea level to about 
900 m but 'oes particularly 
well at elevations of 60-90 m. 
Bananas are essentially Tai 1977) 
plants of the humid tropics. Simmonds (1966) 
Ideal mean temperature is Doorenboos and 
about 27"C. Optimum tempe- Kassam (1979) 
rature range is 25-301C. 
Grows best on hot, humid, Purseglove 
tropical climates at low (1973) 
altitudes. Anunciado (1969) 
Thrives best on a cool, Bantoc (1967) 
moist climate. Heat tolerant Boswell and 
varieties can be growl Jones (1941) 
successfully in lowland 
tropics during warm months. 
Exposure of plants that have 
formed heads to a mear 
temperature of about 4.41C 
for 6-8 weeks will induce 
flowering. 



50 ENVIRONMENTAL ADAPTATION 

Table 6. (Continued) 

Temperature 
Crops Requirements 

(0 C) 

Cacao 21-35 

Carrot 16-21 

Cashew 15-25a 

25-35t 

Cassava 25-29 

Castor 
oil palm 

Cauliflower 16-18 
24 (max) 

OF CROPS 

Remarks 

In representative cacao grow-
ing areas in Brazil, Trinidad, 
Ghana, Nigeria, Costa Rica 
Ecuador, and Cameroon, 
annual mean temperature 
ranges from 22.4-26.7, while 
the monthly means vary from 
18.8-27.90C. Lower temperature 
limiting the successful growth 
is a mean monthly minimum 
of 150C and an absolute 
minimum of 100 C. 

Yields are low at 4-10'C but 
gives the best color and 

highest carotene conter'. 

Temperature Lt 21-271C is too
 
hot for normal growth.
 
Cashew is sensitive to frost 

and prefers high tempera-

lures. Low temperature 
probably retards bud break. It 
is cultivated between 270 N 
and 280S latitude. Optimum 
temperature is 27C. 
Growth stops at a temper-
ature of around 10°C ond 
yields are reduced at temper-
atures above 290C. Tuberiza
tion appears to be stimulated 
by low temperature. 

Does best where temper-
ature is fairly high through-
out the growing season. If it 
stays above 38°C for an 
extended period, the seed 
may fail to set. It needs a 
hot, dry climate for proper 
development of fruits and 
seeds, and for harvesting. 
Much less tolerant of 
extreme herA or cold and 
other adverse conditions as 
cabbage. High temperatures 
cause leafy, loose, r.. 

References 

Batal, et al. 
(1979) 
Alvim (1977) 

Boswell and 
Jones (1941) 
Tisbe (1967) 

Narnbiar (1977) 
Ohler (1969, 
1979) 

Kay (1913) 
Wilson (1977) 
Kassam (1976) 

Godin and 
Spensley (1971) 
Bantoc (1967) 

Boswell and 
Jones (1941) 
Bantoc (1967) 
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Table 6. (Continued) 

Temperature 
Crops Requirements

(0C) 

Celery 16-18 

Chayote 18-24 
32-35 (max) 

Chinese 20-25 
cabbage 

Chinese 
water 
chestnut 

Citrus 13-35 

Coconut 27 (ideal 
with a 
diurnal range 
of 6-7 0C) 

Remarks 

yellowed curds of inferior 
quality. Some varieties can be 
grown successfully on the 
lowland tropics during warm 
months. 

Chilling the plants at temper-
atures of 4.4-101C for 10 
(lays or longer favors seed
stalk formation. Temperatures 
at 21-27 0 C prevent normal 
vegetative growth and the 
development of high quality. 

For successful growth, a long 
period of wamni preferably dry 
weather is required. Extreme 
tolerart temperature range is 
12-32C. 

During head formation, a clay 
temperature of 21"C and a 
night temperature of 161C are 
required. Extreme tolerant 
temperature ranqe is 12-32'C. 

Requires a long warm grow-
ing season. A soil tempera
ture of 14-15.50 C is required 
for germination of corms. 

Most citrus species make 
little or no shooL elongation 
at temperature near 12 or 
130 C. Extreme temperatures 
accompanied by low relative 
humidity are often injurious. 
Young fruits and leaves are 
particularly sensitive. 
Optimum temperature range 
is 23-201C. 

Grows throughout the 
tropical world between lati-
tudes 231N and 23°S. Nuts 
cannot form if the weather 
stays cold (less than 201C) 
for a long time. It can be 
grown at altitudes up to 
1,520 m provided the mean 

References 

Boswell and 
Jones (1941) 

Knott and 
Deanon (1967) 
Tisbe, et al. 
(1967) 

Tu (1978) 

Kay (1973) 

Doorenbos and 
Kassam (1979) 
Reuther (1977) 
Platt (1973) 

Murray (1977) 
Godin and 
Spensley (1971) 
VWoodroof (197C' 
Lambert (1970) 
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Table 6. (Continued) 

Crops 
Temperature 
Requirements 

(°C) 

Coffee 
Arabica 15.6-21.1 

23.9 (max) 

Liberica 	 -,ire 

Robusta 18.3-26.7 
29.4 (max) 

Common bean 	 16-24 
10 (min) 
30 (max) 

Corn 	 18-24 
32-35 (max) 

Cotton 	 250C or more 

Cowpea 	 20-35 

Remarks 

and annual teinperatures a 
v,ithin 22'-31'C. Optinmurn 
teniperatLnre range 	is 24.29"C. 

Grows best uIndCr relatively 
humid and cool environment 
provided there are no cold 
winds or frosts. It requires 
fairly high elevahon. It is a
 
mountain crop growing best
 
on steep slopes.
 

Ft,, to Iii e 
adapted a ;) eov.laud coffee 
thani Can-thor:i (Rnh or-,ta) 

Arah~ia. 

Cannot withstand cold winds 
or dry hot winds. But it can 
withstand warmer temper
ature than Arabica. 
Requires warmer climate than 
peas. Very hig temperatures 
low.er yield due to blossom 
drop. Optimum soil 	temper-
ature for germination is 
16-29"C, 
Essentially a warm season 
crop. Temperature at 38'C 
plus water stress at tasselling 
and silking prevent seed set. 
Temperature as Io,aFs15.60C 
greatly retards flowering and 
maturity. 
Sensitive to strong 	or cold 
winds. Itrequires a temper-
attire of 27-43-C for boll 
development. 

High night temperature 
hastens the onset of flower-
ing. but its effect can be 
offset by long days in photc-
periodic plants. ";elds are 
liable to be reduced at temper-
atures above 350C because of 
flower and pod shedding. 

References 

Haarer (1963) 
Wellman (1961) 
Maestri and 
Barros (1977) 

Wellman (1961) 

Haarer (1963) 

Kay (1979) 
Meiners and 
Krafl (1977)
Hill (1952) 

Knott and 
Deanon (1967) 
Gaudiel and 
Aquilizan (1967) 
Jenkins (1941) 
Wann (1977) 

Brown (1958) 
Doyle (1941) 
Doorenbos and 
Kassam (1979) 
Knott and 
Deanon (1967)
 
Kassam (1976) 
Meiners and 
Kraft (1977) 
Kay (1979) 
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Table 6. (Continued) 

Temperature 
Crops Requirements Remarks Rpferences 

(°C) 

Cucumber 18-24 For successful growth, a long Knott and 
32-35 (max) period of warm preferahly dry oanon (1967) 

weather is required. Tisbe, et a/. 
(1967) 
Bosv.ell and 
Jones (1941) 

Durian Grow5, in humid lowland NAS (1975a) 
areas in the tiopics below 
800 m elcvation 

F:gplant 25-35 (day) A warm season vegetahle Martin and 
20-27 (night) adapted for year round pro- Pollack (1979) 

duction in lthe tropics. It is 
more toh rant to hot niqht 
tenltpraure than tomato. 

Garlic 13-24 Succeed!h,,t in a mild :oswell and 
season witfx ut creat Jones (1941) 
C-,lronl.'onf heat, cold, and Deai,.n and 
eccssivt r infa l Exposure Cadiz (1967) 
of dormant c !ov(,i. or growing Jones and 
plarts to c(ool levrl jrures Mann (1963) 
(beo w 20'(C) under long days 
favor.; t- lt' fornlation. 
However. prolonged exposure 
may initiate the formation of 
rough bulbs. High temper
atures hasten bulbing and 
maturity. 

Ginger 20-30 Indigenous to the tropic and Purseglove 
susceptible to frost injury. (1973) 
Young plants are very suscep- Groszmann 
tible to sunburn when temper- (1954) 
atures exceed 321C. It grows Mendiola (1958) 
even at high elevations. 

Grapes 15-30 Little growth takes place at Doorenbos and 
temperatures of less than 
100C. Wine grapes thrive well 

Kassam (1979) 
Godin and 

where summer temperatUres Spensley (1971) 
are frequently above 38"C. Magness and 
Muscadine varieties require Traub (1941) 
long, warm growing season 
to mature. Optintuni 
temperature range is 20-251C. 

Greater yam 25-30 A plant of the hot hunid Kassam (1976) 
tropics. It seldom occurs Kay (1973) 
where cool temperature or Martin (1976) 
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Table 6. (Continued) 

Temperature 
Crops 	 Requirement, 

(0C) 

Lablab 20-30 

bean 35 (max) 


Lanzones -

Lesser yarn 25-30 

Lettuce 15-20 

Lima bean 	 16-27 

Mango 	 24-27 

Mangosteen 	 20-30 

OF CROPS 

Remarks References 

dry periods prevail duii,nq the 
growing season. 

There are varieties for warm. Knott and 
temperate, subtropical, and Deanon (1967) 
humid rainforest relions NAS (1979) 
where mean sunmer 

tem perature,; rlge from 
22-35°C. There are also 
varieties for lov,,l ids aid 
highlands. 

Adapted to tropical con- Almeyda and 
ditions. Martin (1977) 
A truly tropical plant. High Kassam (1976) 
temperature favors growth. Kay (1973) 
Head lettLuce has a very Bantoc (1967) 
narrow range of adaptability. Poswel! and 
Temperature of 21-27(C Jones (1941) 
prevents heading] and seedinhg 
of plant shoot. At high 
tenperatures, the leaves
 
become tou(;h and bitter.
 

At temperatures above Kay (1979) 
32-35°C, serious blossom NAS (1979)
 
shedding and pod drop can Meiners and
 
occur. Unselected viny Kraft (1977)
 
varieties perfnrm well in the
 
humid lowland tropics. Early
 
maturing nonviny varieties 
yield poorly at temperatures 
above 270 C, 
Tolerates a wide range of Singh (1977) 
climate. It is well-adapted to 
tropical and subtropical 
climate. Minimum endurance 
temperature range is 1-211C. 
High temperature is not as 
injurious as low temperature, 
but if accompanied by low 
humidity and strong winds, it 
affects the trees adversely. 

Thrives best on warm, humid, NAS (1975p) 
rainy climate with few Almeyda and 
seasonal variations in rainfall Martin (1976) 
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Table 6. (Continued) 

Temperature 
Crops Requirements 

(0C) 
Remarks References 

arid temperature. Suffers 
severe damage when the 
temperature es below 5"C. 

Mungbean 20-30 Optinmu L temperalur . Tu (1978) 
28-34 Mean irtaxinutni tellpeattire. 
15-23 Extreme tolerant ten]fiperatUre. 

Muskmelon 18-24 For successJful rov,. lh, aIowl Tisbe. et al. 
32-25 (max) peorid ot wan prvfuay,, (try (1967) 

weather is re(ilted. Fruits Snith (1956) 
ripen very .oV.'Iy durinri cot Boswell and 
nights. Jones (1941) 

Davis, et al. 
(1953) 

Okra 20-30 High lerleraltures are Knott and 
35 (max) necessary for seed germina- Deanon (1967) 

lion and growth. Okra is out Martin and 
of place and unprocuctive in Ruberte (1978) 
cool highlands. 

Onion 13-24 Succeeds hest in a mild Demon arid 
season without great ex- Cadiz (1967) 
tremes of heat, cold, and Jones and 
excessive riirtill. During the Mann (1963) 
early stages of growth, cool Boswell and 
temperatires should prevail. Jones (1941) 
But during tutlbing, warm Bautista and 
temperatures are desirable. Cadiz (1967) 
Cool tenperatures (4.5-14.0'C) 
induce bolting. 

Papaya 21-33 A tropical plant, it prefers Pantastico, et al. 
(daily mean warm areas. In the tropics, (1977) 
temperature) commercial production of 

high grade fruit is found in 
plantings below an elevation 
of 1000 m. Cool weather 
reduces growth and yield and 
has unfavorable effect on 
fruit flavor. 

Pea 10-23 A cool but not excessively Kay (1979) 
cold climate is required. Doorenbos and 
Optimum temperature for 
germination is 24 0 C. A temper-
ature as high as 270 C 

Kassam (1979) 
Deanon and 
Soriano (1967) 

causes premature ripening Thompson and 
and lowers seed quality and Kelly (1957) 
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Table 6. (Continued) 

Temperature 
Crops Requirements 

(0C) 

Peanut 	 24-33 

Pepper 	 16-23 
28 (max) 

Pigeon pea 	 18-29 

Pineapple 	 30 (day) 
20 (night) 

Potato 	 10-25 
15-18 
(temperate, 
long-day 
cultivars) 

OF CROPS 

Remarks References 

yield. Optimun temperature Boswell and
 
range is 13-18C. Jones (1941)
 

Extreme ditferences between Kassam (1976) 
day and night teurperatures of Pachie and 
more than 2011C tend to limit Roberts (1974) 
flowering. Night temperatures 
below 10"C delay maturation.
 
Optimum tei :,-oerature for ger
mination is 32-34'C.
 

l'lore tolerant of extreme heat Deanon (1967) 
and drync'ss than either eqq- Knott and 
plant or tomato. Night temper- Deanon (1967)
 
atures less than 161C and Martin, et al.
 
above 321C prevent fruit set. (1979)
 
It can be grown anywhere in
 
the tropics at any time of the
 
year except in high moun
tainous regions with alpine
 
climate.
 

May be grown iii areas with Kay (1979)
 
average temperatures as high
 
as 354'C provided there is
 
adequate moisture.
 

High temperature coupled Bartholomew
 
with high insolation result in and Kadzimin
 
sunburn to leaves and fruit. (1977)
 
In the tropics, pineapple is Collins (1960)
 
restricted to the relatively
 
lower elevations. Growth
 
activity ceases when soil
 
temperature drops below
 
20 0 C.
 

A cool night temperature Kay (1973)
 
(10-14°C) appears to be more Balaoing, et al
 
important than a cool day- (1979)
 
time temperature. Response Opeha (1978)
 
to temperature can be modi- Doorenbos and
 
fied by light intensity and Kassam (1977)
 
daylength. Cultivars suited for Wilson (1977)
 
the tropics have a much Kassam (1976)
 
wider temperature tolerance
 
ihan temperate cultivars.
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Table 6. (Continued) 

Crops 
Temperature 
Requirements Remarks References 

(0C) 

Pummelo Ideally suited to the vast land NAS (1975a) 
tropical zone wher the uni- Martin and 
formly warm climates reduce Cooper (1977) 
the quality and yield of other 
citrus species. Most tropical 
in adaptation amonq the 
citrus fruils. 

Radish 15 Requires cool, humid climate. Kay (1973) 
Most cUltivars are very 
tolerant to higher tempera
tures. Good yields are 
obtained in the tropics in 
areas with minimum monthly 
temperature of 19-221C and a 
maximum of 30-33rC. 

Rambutan Strictly tropical in adaptation. Almeyda, et al. 
It is seldom successful in the (1979) 
subtropics. 

Ramie Grows on many regions with NAS (1975a) 
climate ranging from tropical 
to temperate. Multiple 
harvests are possible only 
with steady, high 
temperatures, humid 
atmosphere, and well
distributed rainfall. 

Rice 18-40 For germination. Yoshida (1977) 
25-30 For seedling emergence and 

estab ishment. 
25-31 For tillering. 
30-33 Foi anthesis. 
20-29 For ripaning. 

Rubber 26-28 Cultivation is -,oncentrated Jacob and 
between 101N and 100S 
latitude. Beyond an altitude 

Uexkull (1960) 
Moraes (1977) 

of 200 m, there is a 6-month 
delay in reaching tappable 
trunk size for each 100 m 
increase in altitude. Lower 
limit of thermal adaptation is 
20 0 C. 

Sesame 25-27 Temperatures below 13-20 0 C Kassam (1976) 
inhibit germination and 
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Table 6. (Continued) 

Temperature 

Crops Requirements
(0C) 

Remarks References 

growth. Low temperatu,'e at 
flowering can cause pollen 
sterility and flower drop while 
temperatures above 40°C 
reduce fertility and capsule 
set. 

Sorghum 26.7-29.4 	 Minimum temperature for Martin (1941) 
germination ranges from Kassam (1976) 
7.2-10cC and for subsequent 
growth is 15.61C. Temper
atures above 380C are harmful 
especially when the plants 
are approaching the heading 
stage. Can tolerate heat and 
dry conditions; better than 
corn. 

Soursop 	 Adapted only to lowland NAS (1975a) 
areas. It is widely planted in 
the tropics below an altitude 
of ",000 im.It does not 
tolerate (try. cold winds and 
prodLIces few fruits in chilly 
mountainous ar' as. 

Soybean 22-30 	 Most varieties thrive on fairly Godin and 
warm day and night temper- Spensley (1971) 
atures. Night temperatures of Tu (1978) 
around 131C greatly retard 
development. 

Squash 18-27 For successflI growth, a long Tisbe, et a/. 
pumpkin 32-35 (max) period of warm preferably dry (1967) 

weather is iequired. 	 Knott and 
Deanoo (1967) 
Boswell and 
Jones ('1941) 

Strawberry 	 Varieties have been selected Magness and 
that can be grown in tropical Traub (1941)
 
highands and in northern
 
latitudes where very severe
 
winter conditions prevail.
 

Sugarcane 24-270C 	 Requires a long warm grow- Kassam (1976) 
or more 	 ing season and a fairly dry, PHILSUGIN 

sunny and cool ripening and (1975) 
harvesting season. Optimum Hal!iday (1956) 
temperature for th,. sprouting 	 Nickell (1977) 
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Table 6. (Continued) 

Temperature 
Crops Requirements Remarks References 

("C) 

of setts is 32-381C. It is wide
ly grown within 30ON and 
30 0 S of the equator. Growth 
is only active above 200 C. 

Sun~iower 15-30 Requires moderately warm Doorenbos and 
climate. Thrives in the tropics Kassam (1979) 
at medium to high elevations Godin and 
and under suitable conditions Spensley (1971) 
in temperate climates. 
Optimum ternperature range 
is 18-25 0 C. 

Sweet orange 22.8-32.8 Requires subtropical climate Maqness and 
with cool winters and warm Traub (1941) 
summers. High elevation NAS (1975a) 
areas in the Philippines Reuther (1977) 
approximate subtropical Coronel, et al. 
conditions and may he suited (1980) 
for orange production. Chill
ing tempratires at 15"C or 
lower favor the development 
of a biiqht orange rind. 

Sweet 240C or Requires a warm growing Cadiz and 
potato more period of at least 3 months. Bautista (1967) 

Low nighttime temperature Wilson (1977) 
(201C) promotes tuberization. Kay (1973) 
The plant is damaged by Coursey and 
temperatures below 10'C but Booth (1977) 
is more tolerant to cold than Kassam (1976) 
many other tropical root and 
tuber crops. It can be grown 
at altitudes as high as 
3,000 m. 

Tannia 20-30 Grows best at low to medium Kassam (1976) 
altitudes in the humid (frost- NAS (1975a) 
free) tropics. In Puerto Ricc Kay (1973) 
tannia is successfully grown 
on areas where the mean 
annual temperature is 240 C 
with maximum variations 
ranging from 13-29 0 C. 

Taro 21-27 Requires hot, humid condi- Kay (1973) 
tions. In more temperate 
areas or at high altitudes, 
there must be a 6-7 month 
frost-free period. 
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Table 6. (Continued) 

Temperature 
Crops Requirements

(°C) 

Tobacco 	 15-35 

Toniato 	 26-32 
25-26 
22-27 

18-20 

24-28 


Vanilla 	 27 

Watermelon 	 21-29 
35 (max) 

Wax gourd -

Wheat 	 10-25 

Winged 20-30 
bean 35 (max) 

Remarks References 

Temperatures above 3511C on Kassarn (1976) 
bright days may result in Quimio, et al. 
considerable scalding of (1979) 
leaves. Low temperatures Akehurst (1968) 
below 13,C are undesirable. Doorenbos -nd 
Nicotia, runstica is adapted Kassam (1979) 
for growth iii cool climate. 
Optirnuni tHrrj)lrature range 
is20-30C. 

For ieed eimiination. Aung (1979) 
For -,odifi; growth. 
For polhon (wrimination and 
pollen tille growth 
I-orfruit .ol (intaal pla lt). 
Fir fruit ripenmn . 

Tenmror.lurc responses are 

rriodtul:atoid by liIrt intensity, 

rnineral rnltrient. arI Miroisture 
level . 

Optimumn tnemperature for PUrsegiove 
growth. (1973) 

Most productive in areas with Tisbe, et al. 
long, warm growing season. (1967) 

Knott and 
Deanon (1967) 
Doolittle, et al. 

(1962) 

Grows well throughout the NAS (1975a) 
Asian tropics. 

Requires cool weather during Doorenbos and 
tillering and early growth Kassam (1979) 
stages. Wheat isnot a strict- Kassam (1976) 
ly tropical crop. Optimum Jacob and 
temperature range is 15-201C. Uexkull (1960) 

Although reported to grow Knott and 
at latitudes of up to 2,000 m Dearion (1967) 
inPapua, New Guinea, the Martin and 
crop isbetter suited to Delpin (1978) 
tropical lowlands. 



ENVIRONMENTAL ADAPTATION OF CROPS 61 

Table 6. (Continued) 

Crops 
Temperature 
Requirements Remarks References 

(°C) 

Yam bean 20-30 Grows well in regions ranging Knott and 
35 (max) 	 from subtropical to tropical Deanon (1t1C7) 

and dry to wet. To obtain NAS (1979 
good yields, yam bean Kay (1973) 
requires a hot climate with 
moderate rainfall. 

Yard'ong 20-30 Like cowpea, y-rdlong bean Knott and 
bean or 35 (max) likes .vmarn weather. Deanon (1967) 
sitao 

"Mean daily minimum temperature range in most important cashew-producing regions of the world1Mean daily maximum temperat Lire range in most important cashew producing regions of the world 
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Light 

All aspects of plant growth and development are controlled by light. Light affects 
the type of growth, synthesis of food materials, differentiation of tissues and organs, 
and maturity of various crops. The critical aspects nf light as environmental factor 
are light intensity and light duration or daylength. To some extent, a grower can 
modify light conditions for his crops by manipulating plan' spacing and arrange
ment, using shading materials or structures, and nroviding additional light. 

Photosynthesis cannot take place withuuit light. Light supplies energy for the 
conversion of carbon dioxide and water into energy-tich organic compounds. The 
rate of photosynthesis increases with light intensity almost linearly over a narrow 
range until the light saturation point where photosynthesis becomes independent 
of light intensity. 

Carbohydrate accumulation is associated with high light intensity. Thus, when 
temperature and soil moisture are at optimum levels, crop yields in the Philippines 
are higher during Mhe dry than the rainy season when light intensity is much reduced. 

The favorable light in-ensity range varies with the kind of plant. Certain plants 
thrive in full sun and Would not survive in shade, while other plants thrive in shade 
and would not survive in full sun. Tahie 7 shows the light requirements of some 
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crops grown in the Philippines. Published data on the light requirements of crops
adapted to the tropics are rather limited, thus several crops grown in the country 
were not included in the table. However, several economically important crops such 
as mango, coconut, cassava, and mungbean are known to perform best under full 
sun. 

Daylength or photoperiod is a major environmental factor in the control of 
flowering. It also controls bulbing, tuber formation, and other aspects of plant growth. 
Response to the length of light and dark periods is called photoperiodism L,d it 
does not depend on light intensity. The Philippines lies a little way above the equator 
so it is not subjected to wide fluctuations in daylength. 

Rased on their photoperiodic response, the majority of plants are classified 
as short day, long day, or day neutral. Other categories are nonobligate and long 
day-short day plants. Short day or long night plants require a dark period exceeding 
some critical length to induce flowering. They do not flower under continuous 
illumination. On the other hand, long day or short night plants are inhibited from 
flowering when the dark period exceeds some citical length, bot they flower under 
continuous illumination. Day neutral plants apparently will flower over a wide range
of daylength. Nonobligate plants will flower regardless of thc daylength but will 
flowci earlier or more profusely when the (Jay is either long or short. Long day-short
day plants flower only ,fter an alteration of daylengths. These plants require first 
an exposure to long days and then to a period of short days. Daylength, however, 
cices not have exclusive control over flowering since photoperiodic response can 
be modified !y temperature. 

The critical daylength varies with the photoperiodic response of plants. With 
short day plants, the maximum daylength favors flowering and it generally varies 
from 11-14 hours. With long day plants, the critical daylength seems to be from 12-14 
hours which is the rrinimum davlength at which the plant differentiates its flower 
buds. The length of the dark rather than the light period is the critical factor in 
photoperiodic response. Short clay plants generally require 10-14 hours of continuous 
lark to form flower buds and develop flowers, fruits, and seeds while long day plants 
require 8-10 hours. 

Table 8 presents the daylengih or photoperiodic response of some crops grown
in the Philippines. It could serve as guide in determining the crops or varieties 
adapted in a given location and the best time to grow them so as to attain the highest
marketable yield. With day neutral crops or varieties, the daylength during the grow
ing seasoi does not limit production. They can be grown all year round provided 
all other factors are favorable. With photoperiod sensitive crops or varieties, however, 
flowering may be stimulated, prevented, or delayed by the daylength prevailing at 
the tirne of the year the crops are growing. It should be mentioned here that the 
effect of daylength on flowering is not always beneficial. Flowering in sugarcane, 
for example, lowers yield. 

Data on critical daylengths of several crops or varieties adapted to the country 
are rather limited so the information presented in Table 8 is far from complete. 
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Table 7. Light requirements of crops grown in the Philippines 

Crops 	 Light Requirements 

African oil A sun loving plant which does not thrive 
palm or yield well in dense formations or when 

overshadowed. 

African violet Requires shade only an( ro direct sun. 
(Saint Paulia) Optimum light intensity range: 5.4-10.8 

klux (500-1000 ft-c). 
Banana 	 Reqiares exposr(e to fUll 51unlight, but 

sunburn of fruit cm r"uUlt freni ( xpostue 
to high light intensity especialy when ac
companied hy higl tmperature. Op
tinium light intensity range: 32.3-86.1 klux 
(3000-8000 ft-c). 

Begonia 	 Requires shade only aid no direct sun. 

Optimum liqht intensity range: 5.4-10.8 

klux (500-1000 ft-c).
 

Black pepper 	 Requires at least partial shade, especially 
when grown in areas vhere there is a 
relatively long dry season. Optimum light 
intensity range: 10.8-32.3 klux 
(1000-3000 ft-c). 

Cabbage 	 Tolerant to slight shade and direct sun. 

Optimum light intensity range: 21.5-86.1 

klux (2000-8000 ft-c).
 

Cacao 	 After passing the jtuveile stage, or when 
the leaf canopy is sufficiently developed 
to provide self shading, cacao production 
is usually higher with little or no shade 
than when the plants are shaded. 
Optimum light intensity range: 10.8-32.3 
klux (1000-3000 ft-c). 

Cashew 	 Extremely sensitive to light and produces 
more foliage, flowers, and fruit on 
exposed than on shaded branches. Does 
best with a high nurriber of heurs of sun
shine throughout the year. 

Chrysanthemum 	 Requires direct sun mostly. Optimu11i 
light intensity range: 32.3-86.1 klux 
(3000-8000 ft-c). 

Citrus Shading reduces ascorbic acid content of 
the fruits. Optimum light intensity range: 
32.3-86.1 klux (3000-8000 ft-c). 

Coffee 	 In places where humidity is often high, 
coffee can be grown without shade. 
Coffee needs shade in regions of high 
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Table 7. (Continued) 

Crops 	 Light Requirements 

temperature. Optimum light intensity 
range: 10.8-32.3 klux (1000-3000 ft-c). 

Corn 	 Requires abundant sunshine for 
maximrnum yields. It fails to grow normally 
in the shade, or during extended periods 
of cloudy weather. Optimum light inten-
sity range: 32.3-86.1 klux (3000-8000 ft-c). 

Cotton 	 Requires sunny weather. Sunshine is 
especially important when the plants are 
in bloom. Optimum light intensity range: 
(3000 8000 ft-c). 

Cowpea 	 Requires wrmn s nny climate, Under 
reduced light intensity, the plant 
becomes etiolated and assumes 
a climbing habit. 

Cucurbits 	 Need maxinmui sunshine for best 
development. Optimum light intensity 
range: 32.3-86.1 klux (3000-8000 ft-c). 

Muskmelon Bright days, low humidity, and high 
temperature combined will produce fruits 
with high sugar content, firm flesh, and 
fine flavor. If the weather is cloudy or 
rainy during the ripening period, melons 
are likely to become tasteless. 

Diffenbachia Requires shade only and no direct sun. 
Optimum light intensity range: 5.4-10.8 
klux (500-1000 ft-c). 

Eggplant 	 Requires direct sun mostly. Optimum 
light intensity range: 32.3-86.1 klux 
(3000-8000 ft-c). 

Ferns Require shade only and no direct sun. 
(most species) Optimum light intensity range: 5.4-10.8 

klux (500-1000 ft-c). 

Ginger 	 Partial shading is desirable. It performs 
best when grown under slight shade but 
not in excess of 50%, shading. 

Gladiolus 	 Requires direct sun mostly. Optimum 
light intensity range: 32.3-86.1 klux 
(3000-800 ft-c). 

Grapes 	 The highest quality of fruit is associated 
with abundant sunshine during the 
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Edmond, et al.
 
(1975)
 

Edmond, et al.
 
(1975)
 

Hill (1952)
 
Aclan and
 
Quisumbing (1976)
 

Edmond, et al.
 
(1975)
 

Magness and
 
Traub (1941)
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Table 7. (Continued) 

Crops Light Requirements 	 References 

growing season. A reduCtion in light Salter and
 
intensity 0(rtenilporatlUr() by shading Goode (1967)

rerltices flower buid initratio .
 

Kalanchoe Requires diroct 
sin nostly. ptin inn11 Edmond, et al. 
light intensity rang,: 32..3-86.1 klux (1975) 
(3000-8000 ft c). 

Lima bean Requires warm swi 	 nv climate. Deanon and 

Soriano (1967)
Mangosteen Patial r;hade is ieiralo during the first Almeyda and 

year of growth. Vlith time, trees no Martin (1970) 
longer need shade. Trees without shade 
can develop normally and bear earlier 
than shaded trees. 

Orchids
 
Arachnis- More tolerant to fullsunlight than 
 Valmayor, et al. 
renanthera dendrobinni and cattleya. Some varieties (1977)
 
type are not productive if grown under shade,
 

but there are hybrids anrd species that
 
need partial shade.
 

Cattleya and May be grown 
 iin(ter trill sun provided Valmayor,et al. 
its allies 	 that they are protected from intense heat (1977)
 

and light at noontime. For the comner
cial grower, a slat house with about
 
30-50% shade is necessary.
 

Dendrobium Many dendrobiums can survive 
under full Valmavor. -t al. 
sunlight but their growth is very poor. (1977)
Use nf a shading material that allows 
50-601"3 of the sunlight to reach the plant 
is desirable.
 

Phalaenopsis Needs lower light intensity than other 
 Valmayor. et al. 
commercial flowering orchids. Sunlight (1977) 
exposure favorable for phalaenopsis 
ranges from 50-75%,; for the mature 
plants and less for the seedlings.
 

Strap-leaf Require a slat house with reduced light 
 Valmayor, et al. 
vandas/ intensity. Young seedlings shiould be (1977)
ascocendas 
 grown at about 5.4-8.6 klux (500-800 ft c). 

Older seedlings can be exposed to more 
sunlight provided the leaves do not get 
scorched. 

Semi-terete Seedlings are handled jurst like strap-leaf Valmayor, et al. 
vandas/ vandas and then gradually exposed to (1977) 
ascocendas more sunlight until they become adjusted 

to open culture. 
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Table 7. (Continued) 

Crops 	 Light Requ:ements 

Terete-vandas Should be grGwn under full sun. 

Papaya 	 Requires direct sun mostly. OptirTium 

light intensity range: 32.3-86 1 klux 

(3000-8000 ft-c).
 

Peanut 	 Requires plenty of -,tnshine. Reduced 

light and shadinq tend to inhihit growth 

and tiit feini rien durinO
paltiCularly the 
early sta-es of dtevelopierit. Optimum 
light ifitensity range: 21.5.8 1 klni 
(2000-8000 ft-c). 

Pepper (Sweet) 	 Requires direct -tun est!y. Optimtum 
light intensity ranne,: 5.4-10.8 klux 
(3000-8000 ft-r). 

Philodendron 	 Requires s4hade ,ly 01d no direct sun, 
Optimum light utensily range: 5.4-10.8 
klux (500-1000 ft ). 

Pigeon pea 	 3rinhl S ilhile -f(ri"essential optimum 
seed yielifs si'c excessive cloud or 
shade prtu(re.! ;pldly groth and poor 
secd set. 

Pineapple 	 Hiqh percentage oi ('lotidy days retard.s 
gloV'th and results in small fruits of pool 
quality. Too nuch sunshine niay (:auise 
sunburnrdamiage to nearly nalture fruits. 
Optimum light intensity rainge 32.3-86.1 
klux (3000-8600 ft-c). 

Poinsettia 	 Requires direct sun mostly. Optiniuni 
light intensity range: 32.2 86.1 klux 
(3000-8000 ft-c). 

Potato 	 Tolerant to slight shade and direct sun. 
Optimum light intensity range: 21.5-86.1 
klux (2000-8000 ft-c). 

Rice 	 Requires direct sun mostly. Optimum 
light intensity range: 32.3-86.1 klux 
(3000-8000 ft-c). 

Rose 	 Requires direct sun mostly. Optimum 
light intensity range: 32.3-86.1 klux 
(3000-8000 ft-c). 

Sugarcane 	 Well-known "sun-loving" plant; a C," 
plant. Saturation light intensity is 
reported to be 64.6 klux (6,000 ft-c). 

Sweet potato 	 Requires abundant sunshine with a mini-
mum of cool cloudy weather for optimum 

References 

Valrnayor, et al. 
(1977) 

Edmond, et al. 
(1975) 

Rachie and 
Roberts (1974) 
Edmond. et a/. 
(1975) 

Edmond, et a/. 
(1975) 

Edmond, et al. 
(1975) 

Kay (1979) 
Deanon and 
Soriano (1967) 

Collins (1960) 
Edmond, Lt al. 
(1975) 

Edmond, et al. 
(1975) 

Edmond, et al. 
(1975) 

Ednond, et al. 
(1975 

Edmond, et al. 
(1975) 

Nickell (1977) 
Jen-Hu Chang 
(1968) 

Kay (1973) 
Edmond, et al. 
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Table 7. (Continued) 

Crops 	 Light Requirements References 

growth. Optimum light intensity range: (1975) 
32.3-86.1 klux (3000-8000 ft-c). 

Tobacco 	 Low light intensity and high temper- Kassam (1976) 
ature can leoid to the production of thin Quinuio, Ot al. 
leaves. Cigar wrapper tobacco isusually (1979) 
grown under shade. Optimum light inten- Fdrmond, et al. 
sity range for certain varieties: 32.3-86.1 (1975) 
klux (3000-8000 ft-c). 

Tomatn Fruits co taim hihi(ilif )ii ,tiwcin'- il Thompson and 
high ligjhl i r llV Kelly (1957) 

Vanilla Lsually crov. ufp liviwc tree,; which have Purseglove (1973) 
low lrarncrhe,; arlilprovide liqIt ;hade. Edmond, et ll. 

Optirruit liuiht mtensity fngfe: 10,11-32.3 (1975) 
klux (1000-3000 ft-c). 

Wheat Saturationf li0hl leity is reported to Jen-Ho Chang 
be 57 klux (5300 ft-c). (1968) 

Winged bean Re(uriir(s v.,,arisuliiy climate. Deanon and 
Soriano (1967) 

Yardlom, bean tReqtji v. i slny icliniate. Deanon and 
Soriano (1967) 

ac Plan ish . i li..nniil -' rtrh il : 

siatuLationu 11lih1intenitY 64.6 ! klux (6000 - ft-c) 
r'lt(- ( f lH r~l! p Irli .l, 

flab'itl ihl it !, lh tei an intensityr lori1tiiI' lichl high 
Other C., plant- are corn, sorghir, and coastal bermuda 

Table 8. Daylength response of crops grown in the Philippines 

Crops Daylength Response References 

Banana 	 There is no evidence of photoperiodic Tai (1977) 
response. 

Cashew 	 Cashew might he expected to display Ohler (1979) 
equatorial behavior (equal day andl night 
length most favorable). Flowering is more 
influenced by the occurrence of rainy and 
dry seasons than by daylength. 

Cassava 	 Short (lays stinulaleluberization. It is Kassam (1976) 
less productive Of tuheroiis roots in (lay- Kay (1973) 
lengths greater than 10-12 hours. Short Wilson (1977) 
days also hasten flowering. Most prorLuc

tive when grown in areas between 15)N 
and 151S latitude. 
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Table 8. (Continued) 

Crops Daylength Response 	 References 

Cas7tor oilplant 	 Basically a Innm 1-dy lohl buit oqt :-jlrle. (odin and 
vVith some loss of yield. to a rairly wide Spensley (1979) 
range of daylenoIth. 

Chayote 	 Flower initiation occu;s at a daylength of Tisbe, et al.
 
about 12 hours, thus podu(hction can (1967)
 
occur throughout Ilheyear in the tropics.
 

Citrus 	 Daylenqth probably las minor or no Magness and
 
effect on flovr rod mn . Traub (1941)
 

Coconut Daylength i:-no- criticol. 	 Godin and 
Spensley (1971) 

Coffee 	 Apparently a sAioit dty prmit. Response Maestri and 
of trees to daylengti iziy be conditioned Barros (1977) 
by tenperature and rainfall. 

Corn 	 Response is not so pr(onounced, rint the Jenkins (1941)
 
times of flowering ( Lre
and ripening 
modified by daylength. The period fron 
emergence to flowerinq is reduced by 
short days and increasef by long (lays. 

Cowpea 	 Short-day. (lay-netr al. and Innfg-day types Kay (1979) 
exist. Optin rum photop(-riod for flower Deanon and 
induction ran(es from 8-14 hours. Soriano (1967) 
The prevailing daylenIth in the Philip
pines Isideal. 

Cucumber 	 Not very sensitive to daylength Boswell and 
differences tlhat occur under field Jones (1941) 
conditions. 

Eggplant 	 Apparently not sensitive to daylength Martin and 
differences. It can grow and flower freely Pollack (1979) 
year round. 

Garlic 	 Long and coid treatment favors Jones and Mann 
bulbing. Garlic grown in tropical and (1963) 
subtropical areas may fail to bulb due to 
short daylength and lack of cool 
temperature. 

Kenaf 	 A short-day plant. Kassan (1976) 

Lablab bean Short-day, long-day, and day-neutral Kay (1979) 
cultivars exist. 

Lettuce Photoperiod has little effect on either Bantoc (1967) 
growth or stalk development. 

Lima bean 	 Some cultivars long establishred in fhe Kay (1979) 
tropics and wild plants originating in the 
Caribbean area are short-day plants. 
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Table 8. (Continued) 

Crops 	 Daylength Response 

(;ti'tivars orlmmnitini inll e fllolmperale
Sor le'- ar: (la,-fi-,drat. 

Mungbean 	 Altho(ugh often cl,-,sifi(,d ,i "%short-day 
plant day-litdral cirllivar; al,;o exist. 

Okra 	 Short (da1yss. ijate e' y fiowe'rinq and 
reduce Vw:(etatiwl !(roy Ihe. th.L[-;Wi 
'Clemsonli Ieiis vaneiN, is alr-Mmost 
tnrespon.s'ive t() ta'hl(0th. 

Onion 	 All cu;tivars. of the common oniion are 
long-day plant,, wi ln rcspect to bultb for-
mation -- they bulb nuro readily as 

daylengtha increase. Critical daylength 
varies from about 12- 10hours depending 
on the cultivar. Photoperiod has little 
effect on the initiation of flowers 

Peanut 	 Flov.,w initiation i'. hlro('ly Linalfected 

by Hy, ever Sdayk-u110seine vorks 

sug esthatH atensitivity to daylengltl

deponds, on h'n(4,itHre
 

Peppers 	 Day neutral ,, almos;l ;o. Thus. they can 
be grown throijnhotit 	 the year in the 
tropics. 

Pigeon pea 	 Short-day. day-iwttral, andm intrrediate 
forms have t)(-ori ldentfind Most 
established (:lltivars ary short-day plants 
and sowin) date is critical. 

Pineapple 	 Daylength is considered t( 1) ai factor 
in the flowerin of 'Smoel Cayerrre' and 
'Cabezona' but not of 'Red Sriinish'. 
'Smooth Ca,erm' Irrwn n in; , Iavaii is a 
quantitativ,, hut not an otlgato, short
ctay plant. 

Potato 	 Resp-onse to daylen~itli is a varietal 
characteristic. Soir e varieties produce 
reasonable yields with a daylength 12-13 
hours. Others require 15-16 hours; some 
produce reasonable yields under ;ong- or 
short-day conditions. 

Radish 	 Photoperiodic respor'se varies with 
cultivar. Many red-flesh types require 
Icng ctays to produce flowers and seeds. 

Rice 	 A short-day plant with ,a critical day-
length of t2-14 hours. Nearly all varieties 
rnatlire in a shorter time under a short 

References 

Kay (1979) 

Martin and 
Ruberte (1978) 

Jones and 

Mann (1963) 
VoCS (1980) 

Rachie and 
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Martin, et al. 
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Kay (1979) 

Bartholomew and 
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(1979) 
Kay (1973) 

Kay (1973) 

Vergara, et aL 
(1972) 
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TaL'e 8. (Continued) 
Crops Daylength Response References 

photoperiod (about 10 hours) than under 
a long (14 hours), hut the degree of sen
sitivity varies greatly among varieties. 
Optimum plhotoperiod for photoperiod
sensitive varieties is t) hoirs. 

Sesame Basically a short-day laiit, ai',hough Godin a"-.t 
long day types,- also exist, Some appear Spensley (1971) 
to be less sen'sitive to photoperiod. Kassam (1976) 
Critical daylonctth is 12 hours or less. 

Sorghum Heading and flowr igi are hastened by Martin (1941) 
short clays and l6l:iyed by on ldays. 
Most v;rieries frori the, troics when 
growniin the United Stales will not head 
because stnrnmer clays fire too lorrc (11 
hours or mrore). Some varieties, hovever. 
will head and develop niature grain oven 
wilh daylength as lon as 16 ou s. 

Soybean A l aylday or clay-n..till plmui. Ciitic<,l Godin and 
daylenllh is. 1: honei or lse i i at Spensley (1971) 
varoc s. Kassarn (1976) 

Sugarcane Most So'crh,ariu varieties will not Kassam (1976) 
flower tnder (t;yloflths longer thian 13 
hours or sh,- ter than 12 horns. Sensitivity 
to photoperiod depends on the variety. 
The response is niottified ty environmen
tal factors: 12.5 hours i 20-25'C ti'jht 
temperature will induce floral initiation. 

Sunflower Daylength is not critical. Godin and 
Spensley (1971) 

Strawberry At terper.trrre aboe 19.°C, stawberry Janick, et al. 
behaves as a s;l . nd will not (1969) 
initiate fl-,,ers in , ,rirths longer than 
12 hours. Below 19.4 (, it behaveq; as a 
day-neutral plant and wili initiate flowers 
even in con.-iuotrs illutmination 

Sweet potato Shurt days wvith low light intericity Kay (1973) 
promote root developmen'; I I hours or 
less promotes flowering. I t 13 1, hours, 
flowerin1 ceases buh tuber yields seem 
ur-caftocled. 

Taro Short days stinitulate tuierizatiorn. Wilson (1977) 
Tobacco Cultivated tobacco is day-neutral Kassam (1976) 

although 'Maryland Marnioth' flowers 
only when exposed to short days. 

Akehurst (1968) 
Evans (1975) 
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Table 8. (Continued) 
Crop" Daylength Response References 

Tomiato A daly-ne tril plant. Kassam (1976) 
Vinqed bean Requitces ,bort day:" for norrma'" flower Martin and 

induction. Variet,, jifftorin sensitivity Delpin (1978) 
,o dityienglb. When planted during the NAS (1975b) 
season of long days (12-13 hours), most 
varicties develop considerable vine 
growth before f(,vering begins. It rarely 
flowers otis-ide tho trop ics. 

Yarn !,ean Short days are neccssary for tuber Kay (1973) 
production. At a 14-15 hour photoperiod, 
vegetativ,- growth is good but no tubers 
are prod -ed 

Yams 
(Dioscorea spp.) 

Long (tays 
the growth 

(,geater than 12 
of the vin-

hours) favor 
ahort (ays (less 

Kassam (1976) 
Kay (1973) 

than 10- 1 hours) favo)r tube1r develop
mont. Greater yawa req Liires a daylength 
of les .,'n 12 hours for tuberization. 

YadIorg bean Some cullivars are sensitive to day- Kay (1979) 
lenqth: others are Clay-neutral. 
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Water Supply 
Water is the most important compound in an active plant cell. It forms 80-90% of 
the fresh weight of actively growing tissues and is very essential for plant growth. 

Water status and growth have very complex relationship. It involves several 
physiological processes such as salt absorption and trans!ccation, photosynthesis, 
and respiration. However, the pil,cess most directly and severely affected by water 
status of the plant is growth by expansion 3ssociated with the turgor of the cell 

Reduction in soil moisture to about the permanent wilting percentage sup
presses carbon dioxide absorption and, ultimately, photosynthesis. Suppression of 
photosynthesis prevents the accumulation of products necessary for growth. When 
water in the soil is limiting, the favorable effects of fertilizers are likewise suppressed. 
Fertilizer treatments in the solid form only become effective when the nutrients are 
dissolved in water. Hcwever, excessive rainfall or irrigation favors the loss of 
nutrients, inhibits aeration and nutrient uptake. and may even lead to the formation 
of substances toxic to the plant roots. Plants weakened by poor aeration are much 
more susceptible to diseases caused by soil-borne pathogens. Besides, application 
of too much water is wasteful. 
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Adequate moisture should be made available to the plant during the critical 
stage of growth or development, and before an adverse effect cf water stress occurs 
on the physiological processes within the plant. The critical stage depends on the 
kind of crop and the purpose for which it is grown. For leafy vegetables, the critical 
period is during active vegetative growth. For root crops, it is during the formation 
and development of the storage organ or tuber. For crops grown for their fruits and/or
seeds, the critical peiiod is the reproductive stage. It does not mean, however, that 
water should be applied only during the critical period. This period is just a par
ticular stage during the development o, a crop when it is more sensitive to moisture 
conditions than in other stages of development.

Table 9 presents the water/rainfall requirements of various crops grown in the
Philippines, their average growing period under local conditions, moisture-sensitive 
period, and reactions to drought and wterlogged conditions. The table could serve 
as guide to selecting suitable growing areas, timing, planting and irrigation opera
tions, and determining the arnount of water to apply for a particular crop.

The information presented in the table, particularly the water/rainfall require
merit, was compiled from various sources, both: local and foreign. As such, the data 
presented may not hold true under certain conditions since water requirement is
location-specific and influenced by temrerature, humidity, wind movement, -nd 
length of the growing period, among others. Modificatlons based on variety, soil 
characteristics, weather factors, management practices, and other field observa
tions should be made, whenever necessary, to arrive at an optimum moisture regime. 



Table 

Crops 

9. Water/rainfall requirements of crops grown 
Water/Rainfall
Reauirements Average GrowingCRrements Period 
(mm/lyr),' 

in the Philippines 

Moisture
Sensitive Period Remarts References 

Abaca r hCO-2900irainadln 
the most rrodIctIve 
abaca crc.'. nc 
recions of the 
Philippines) 

- PRnfali shcu l be uniformly 
distrbu-teC ; houghCt the ,ear. 

e -'C.F! rCductIVe com ,er
cia, a s'bac n-, r rcvinces in 
to-, Philir'ieS a'r- tound in the 

Anunciado. et al 
11977) 

, -h ra e *cI f tlindanac. 

Ea.ter'- Vi ;,,as ar-d the Bicol 

African 
oil palm 

2000 or more ofe 
v,ith 

'h e. 

t areas are those 
co -nedr ry "ertods. 

coi. 'e reasonablv 

Godin and 
Spensley (1971) 

Arrowroot 1500-2000 10-11 months 
icEarr aroul.d 1Q0 

y.atarsin the 
" 

Kay (1973) mZ 

si thn ich t th arce. inc Mendiola (1958) :S 

sacv is c ormr-ary irTcr-
tance. r:rtmum , c-!dsare 

o hacied -.ht r rain 'all is 
mrc dral everlv distributed 

0 
z 
m 

thrc,:zht 
t i -, 

t th, ,ear. cr .here 
scacr has very shcrt > 

Avocdo 50-000(mi~b Vest Indian varieties and their Corone! (1978) 
,

hybrids can thrive in tropical 
lowlands .here annual rainfall 0 
may exceed 2500 mm. A climate 
with alterrating wet and dry 
seasons is better than one with 
rains evenly distributed 
throughout the year. 

-n 

0 
0 



Table 9. (Continued)
Water/Rainfall 
Waeuints

CropsPeriod 
(mmlyr) 

Banana 	 100-150 mm/month 
except in very 
porous soils 

Black pepper 	 1000-1500 

Cabbage 	 15-35 mmiweCk 

Cacao 1500-2000 c 

Average Growing 

10-12 months 

65-110 daysh 

Moisture 
Sensitive Period 

Throuchcut all 
crov.th sta(=s. 
particularly Chr',! F 

earl.y crovth state. 
flov.erinc. and tr-Lit 

development 

During head 
formation and 
enlargement 

Establisnment 
period 

Remarks 

,us shortage is experienced 
v.hen there is less than 50 mm 

f rain'a:l in an, month. AB. 
AAB. arld ABE hybrids are 
:etter ada'ted to monsoon 

aras .. tr" marked dr season . 
AA and ,AA varieties ore pro
d -ednmaini in 	 areas wlnere 
rai fa l at ecually distributeu 

throucrout tho ,,,ear. or where 

irritior, varer is readily
a,.a ilohle. 

Cannot %,.Ihstandv.ateriocging 

so it :s Cften crov.n inm ounds. 
,n the Phiiloines, black pepper 
thrives best in places ,'.here 
it ere are no distrct rainy and 
dr, seasons.
 
Pec'-res moderately hich soil 

moisture throughout its 

Grov.th and adequate crainace 
of root zone. 

'Jhen rainfall exceeds 2000 mm. 
yield is reduced due to water-

logging and/or high incidence cf 
diseases. In places where rain
fall is less than 1200 mm. 
cacao can only be crown suc
cessfuly with irrigation, or
where the ground wate, table is 

relatively high. 

m
References 	 < 

z 
Simmonds (1966K 
Doorenbos and zmz 

Kassam (1979) >4 

Tai (1977) 
0 

> 

-0 

0 
-

Purseglove 	 U 

(1973) 	 CA 

Anunciado 
(1969) 

Caoili and 

de Vera (1977) 

Doorenbos and 
Kassam (1979) 
Salter and 
Goode (19671 
Alvin (1977) 
Salter and 

Goode (1967) 



Carrot 15-35 mmlweekc 40-60 days - r nucsy hich SO': moisture Caoili and 
resulls in undestrahly short de Vera (1977) 

thick Carrot -e.it Ic,- carotene Bosv.ell and 
ecntent ard poor colcr There Jones (1941) 
seems c ,c rcccmoiture--t-nsi- Salter and 
tive staces r vro.h ard Goode (1967) 
fic.'erinc. 

Cashew 1000-2000 Grcv.%s .,.eini areas h rainfall Namhi'r c o!. 
varving from 500-3200 mm. (1 60 
Trees are drocart restsant Ohler (1979) 
Case.'. needs a cim;.Ue .'.ith a 

.. th-t~~cdry sec sor ef 4 

mcc 
bct 

ro- more 
Ieds. 

tc 'roduc3 the 

Cassava 500-2500 mm 8-12 months Paral rmust c eiy dis- Kay (1973) 
rli. -d . c-a r .. ithstand 
or- c'< cfo'c- dCrCOutnt 

e~~:tat -'!artirc 

Castor oil 600-1000 mm/crop 4 -7d Flowering. fruit Under dr, iios. annual Godin and zM 
plant set casirr lart r uires 600 mrr Spensley (1971) _ 

re;in irnr'c the first 3 rm~onths of 0 
c r v-. tr- el" r, e d b y a c r - z 
cres i -Iy drier pericJ. ; is very m 

nard,,, arc' 4rcucht resistar, tz 

Cauliflower 15-35 rrrm/weekc 60 days Early seedling ReCnuires plentiful sL pp:% of Salter and 
stage or just water throuchout the develop- Goode (1967) > 

after plantinc: ment of the cror for maximum 
during rapid cro. th and yield. 
growth of curd 

Chico 1200-1800c Performs best in areas with Coronel (1976) Z 
-elI-distributed rainfall. It is -
less attacked by pests and 
diseases in drier regions. Chico 
can be grown v ithout difficulty -

03 



Table 9. (Continued) 
Water/RainfallWaerinal 

Crops Requirements 
(mmlyr) 

Citrus 1000-2000 

Coconut 1300-2300 

Coffee 1900 (for arabica) 
1900-2500 (for 
robusta) 

Common bean 2.5 mm/week 

Average Growing 
Period 

-

Bush types: 
75-95 days (for 

immature pods)b 
45-50 dayse 
75-90 days (dryb

seeds)

Pole types: 
80-100 days (for

immature pods)b 
50-65 dayse 
75-90 days (for 

seeds)b 

Moisture 
Sensitive Period 

Durinn fiusnec c' 

new. qrov.th. 
flowerinc. fruil 
setting. and frl: 
enlarcemnent 

-

-

Flowering and 
fruit development 

Remarks 

areas ',. ,- Scacsc scc''c 

-vided adecuaie ..afa ';--2hI c , tChe trees.,,.he'-.c.;nc 

Lc.er rarf. v ue f -cc. 
f. cal ci r at:e 
Cber a 'o r hot. ic.. a't. 

trc,,ca' Ir th r' cs, 
hich moistL re stressr rz n . 

-rits r ,. ",e e t a-Z 

The tree should -ever uncerco 
severe moisture stress. Even 
j,.3-tribution of rainfall probably 
is Ihe most important factor 
influencing yield. Coconut roots 
do not tolerate waterlogging. 

Rainfall should be well-sPreac 
over 9 months, leaving about 
2-3 months with only 25-50 mm 
of rain to incuce production of 
flower buds for the next 
season.
 

Excessive or too little moisture 
may cause blossom and Pod 
drop. Too dry soil needs irri-
gation before planting. 

mz 
References 

0M 
z 
m 
zz . 

Reuther (1977) > 
Docrenbos and 
Kassam (1979) 
'.e,endoza ard 
Valmavcr (1976) 0 

e-n 

Murray (1977)
 
Godin and 0
 
Spensley (1971) aU)
 

Haarer (1963)
 
Wellman (1961)
 

Meiners and 
Kraft (1977) 
Salter and 
Goode (1967) 



Corn 610 mm/crop 
6-8 mm/day 
during silking and 
soft dough stages 

70-75 days 
(green corn) 
95-110 days 
(grain corn) 

Tassehng. Silk-
ing. and grain 
fillino 

Pep,ocuctive processes and 
parts o' corn. are more sensitive 
tc .,.ater stress than those of 
sorchum. Excessive moisture 

Caoili and 
de Vera (1977) 
Mercado, er al. 
(1976) 

within the root zone for 36 Doorenbos and 
hours .%ill injure the plants. Kassam (1979) 

Cotton 700-1300 mm/crop Start of fiowerinc Recuires adecuate supply of 
Kassam (1976) 
Doorenbos and 

and during boll 
development 

.water before flovering to 
ensure cood growth conditions, 

Kassam (1979) 
Salter and 

and the production of plants Goode (1967) 
large enoLgh to support a 
satisfactory number of bolls. 

Cowpea 530 mm/crop 
35 mm/week 

or 75-95 days (fresh 
po.s)b 

Flowering and 
pod filling 

Drought and heat tolerant. 
Good drainage is necessary for 

Caoili and 
de Vera (1977) 

45-50 daysb. e 
75-90 days (for 

seeds)b 

efficient fixation of nitrogen by 
the nodule bacteria. 

Meiners and 
Kraft (1977) 

m 
Cucumber 300 mm/crop 100-110 days (for Flower formation Drought conditions during Caoili and z< 

seeds)b 
80-90 days (for 

fruits)b 

and flowerinc, 
particularly at 
full bloom 

flowerino and when the flowers 
are formed may result 'n de-
formed, nonviable pollen grains 

de Vera 11977) 
Salter and 
Goode '1967) 

0 
Z 
m 

45-50 daysb and may damage the z 
gynoecium. > 

Durian 2000 or more Cultivated only in areas where Malo and 0 
the rain)' season is long and Martin (1979) > 

vell-distributed. It cannot 
tolerate more than 3 months ot 
intense dry period. In areas with _ 

high water table, annual rainfall 
can be as low as 1500 mm pro
vided it is evenly distributed. T 

Roots are sensitive to standina O 

water. Cn 



Table 9. 

Crops 

Eggplant 

Garlic 

Ginger 

Grapes 

Greater 
yam 

(Continued)
Water/Rainfall 

Waer/airnflRequirements 
(mm/yr) 

340-515 mmtcrop 

35-40 mm/v.eek 

360-400 mm/crop 

1500 or more 

1000-1500 mm 
rainfall evenly 
distributed over 
6-7 months 

Average GrowingPeriod 

95-150 davs r 

75-35=oday'_as.o e 

95-125 days 

9-10 months 

9-10 months 

MoistureSensitive Period 

-Harir 

Bulb formaticr 

-

Shoot eloncation. 
flowering. and 
fruit development 

14th-20tn wee 
of grov.'th 

Remarks 

than to'-'ato :ince It 

car tlrt rtr drcuc:h t an ~r, 
~ces- ',,e rainfall, 

PeoLlres mc erately .. et soil 
frcm rlantir c the first siens 

of maturity :oho ith rice 
straw is praciiced in the IloCCS 
re clon to co-sepr.,e soil:' 

Peoures h ir-c ate. Irrica-

ticn - -r, if early cros.to 
staM.ce 1's '7 Cle .th the dry 
seasc-

Fairly re. sta- drcucht 
conditions. P incipal gro.ing 
areas for .ine crapes are 
characterized Ly relatively ary 
cro,. in seasons. 

Requires lorrtainy season 
followed by a short dry season 
v.hicn usualiy corresponds to 
the time cf short days and 

iower than normal temperature. 

,, 

References m 
z 

Dearer '96T 

0 
-7 
z 

Caoh and. I 

-e Vera l'977 
Baut:sta ard 
M-atesa i1977-
Cacli aid 
ce Vera 19771 

Jones and 
Manr :1963 

> 

0 
m 

PUrseclove "0 

(1973) 
Mendiola (1958) 

Doorenbos and 
Kassam 119791 
Mvlaqness and 
Traub (19,41) 

Kay (1973) 
Martin (197F) 
Kassam (1976) 



Drcucht reduces yield. Plants 
cannot tolerate excessive 
moisture. 

Jackfruit Gro. s in a1 types of climate in Coronel (1977) 
tre Phiooioes, but a -,-.,arm wet 
climate is best. 

Lablab 600-1000 Early stages of Drcucht toerant. but neeis Kay (1979) 
bean growth good scin-nisture to establish NAS (1979) 

the crow. Rachie and 

Roberts (1974) 

Lanzones Flowering season Se!-si ierto,-ocr drainace. Almeyda and 
1' canont %ithstand more than a Martin (1977) 
fe.. da',s -' v ater saturation. It 

recuires v ater in the soil 

throuchou: the "ear. Loss of 
cro: has been associated with 

dr' .'.eather durino the norr~al 
season of fruit maturation. m 

Lesser yam 875-1000 mm 8-10 months 14th-20th week Recuires lona rainy season. Martin (1974) < 
rainfall evenly of growth Kay (1973) 0 
distributed Kassam (1976) z 
throughout the 3m 

m 

growing period Z 
-' 

Lettuce 300 mm/crop 35-70 days (leaf Before harvesting Continuously moist soil condi- Caoili and r

lettuce)b tions are required throughout de Vera (1977) > 

60-85 days (head cro. th to obtain maximum Viilareal. er al. > 
lettuce)b 

yields. (1972) 
Salter arid 
Goode (1967) 

z 
Lima bean 900-1500 60-70 daysb Full bloom Lack of moisture during early Kay (1979) O 

mm/year or more 85-100 days (dry stages of crowth reduces Salter and 0

seeds)5 
vegetative growth which results Goode (1967) M 

100-200 days (fresh in low yield. U 
pods)" C0 

-4,, 



Table 9. (Continued) c 

Crops 
Water/Rain fall 
Requirements 

Average Growing 
Period 

Moisture 
Sensitive Period Remarks References 

(mmlyr) 

Mango 760-3800 Ycurc re'. Rrinfah drt-.:c cre GarColly. et a,. 

0 
z 
m 

estabihshed trees cr,: t c" r t , -t (1957) z 
during *he first 
cry seascr. after 

Cericd refore blosscminc is 
ccnduc ,e to profuse flowerinc. 

Sinch 196-)
Ccronei. e. al. > 

.,d curinC 
i 

fruit 
....Ccu . an:r n 
fo.er. a e 

,',eather at 
h affects fruit 

(1978) 
-V 

development sett 

a s 

. ev 

caus e 

rars at ripening 
csiera ble 

>
0j 

dOa,-ace, z 

Mangosteen 2500 or more First few' ,ears 
of gro.th 

G 
.. 

w. areas 
: 

NAS (1975a) 
Almeyda and 

0 

0 

especially durirc: ,-:i . crops Martin (1976) O 
the dry seasc r  cuiltvated. U) 

Lrr s ' ' rica

tie'..", t r t '. e a,out 2 ," 

Mungbean 410 mm/crop 
3.2 mm/day 

60-68 days Before and 
during floverinc 

Farv 
Seascr SO'dC rot 

C-n.rov.;nc 
cIr~Cide 

Caoili and 
de Vera (1977) 

,ith )enords of h a rairfal.l Chiang and 
Hubbel (1978) 
MNendiola (1958) 
Quebral, et al. 

Mustard 

Okra 

410 mm/crop 

300 mm!crop 

25-45 days (for leaves)b 
100-110 days (for seeds)b 
85-95 days' 
50-60 days b.d 

Grows well during both v.,etand 
dry seasons. Some varieties are 

(1977) 

Caoili and 
de Vera (1977) 

Caoili and 
de Vera (1977) 

sensitive to excessive soil 
moisture. 

Kassam (1976) 



Onion 	 460 mmicrop 

Papaya 	 1200 or 
more 

Pea 	 350-550 

mm/crop 


Peanut 	 500-600 mmi/crop 
5-7 mm/day 
during peak of 
growth 

Pechay 	 300 mm/crcp 

Pepper 580 mm/crop 
(sweet) 

100-125 days 

65-100 days 
(fresh pods) 
85-120 days 
(dry seeds) 

90-150 days 
90-110 days 
frecornmended 
varieti.s in the 

Philippin-3s) 

25-45 days (for 

leaves)b 
100-110 days (for seeds)b 
100-1SO dayst 
75-90 daysb.d  

An, , growth 

stage particularr, 
during buL!b 
development 
and flowering 
of seed crors 

Flowering 

Flowering and 
pod swelling 
(filling) 

Flowering and 
seed develop-
ment 

Thr.-ughout the 
rowing period, 

particularly just 
before and at tne 
start of flowering 

Requires aduquate moIsture 

durina early growth and drier 
conditions towards maturity. 

Very sensitive to even short 
ceriods of fluoding. In dry 
areas. .',ater is usually the main 
limiting f-qctor for growth 
Will not thrive cn poory drained 
soils. 

Reqt;-Cs moderate rainfall and 
does not to;erat, 	 water-
;jgging. If soil moisture s 
adequate, higher 	yields are 

usually obtained Guring the drv 
season. Highly resistant to 

drought. 

A little hardier than t)mato but
probably more tenzr than egg-

plant It grovws bEnt in areas 
.h-.-e rainfa!l is n odarate or 

under ,ry conditior,s ; rrioated. 
Cannot crow well if its r-ots 
are constantly flooded. 

Caoili and 

de Vera (1977) 
Doorenbos and 
Kassarn (1976) 
Sater and
 
Goode 1967)
 

Pantastico, et a/. 
(1977) 

Salter and 
Goode (1C67) 
Dooenbos and 
Kassam (1979) 

Meiners and 
Kraft 1977) 
Rachie and 
Roberts ,,974) 
Cagampang and 
Lantican (1975) 

.q? lter and
Goode 1967 

Kassam (1976) 

Quebral. et 


(1978) 
Caoili and 

ce Vera h1977-

Deanon "1967 
Marlin. et uL 

11979) 
Caoili and 
de Vera 11977) 

corenbos and 
Kassam (1979) 

m 
< 

Z
K
 

Z
 
ml> 

0 
0 

n 
M 

0 
(n 

cc 



Table 9. (Continued) 
Water/Rainfall 
(m.n/ye) Average GrowingPe. iod MoislureSpnstve Period Remarks References m 

< 

Pill euire- "o t ur',idclimate Coronel (1976) 0 z 
t' e sydistributed rainfall mZ 

It has been 
S : ",' .e fcc e , in p la c es 

v ,ard dry 

r-
> 

Pigeon pea over 500 90-250+ daysc Hirhl. u, and neat Rachie and 
reaista'i ,-r e-tah Iished. High Roberts (1974) 
Vie!os are 011't!-r -d with cood 
ranfail during c - first2 

Kay (1979) Z 
0 

mon-hs or- cvh follcv.ed by
dry perlod at flcrn and 

a fl 
0 

1hcrves. 0-U 

Pineapple C-00-2540 17-24 Vegetative May e ru.n unei semi-arid B ,iholomew 0n 

growth conditions. It is reported to n.nr' Kadzimin 
be nearly as hard,! as cactus (1977) 
unoer croucrt 
In ov ranirfal 

conditions. 
arcas. successful 

Duooenbos and 
Kassam (1979) 

prdu':tin requires good 
annital cistribution of rainfall 
and water conserving manage
ment practices. The root system 
is very sensitive To water
logging. Octimum water/rainfall 
requirement is 1000-1500 
mm/year. 

Potato 25 mm/week 5J days From tuber Plentiful supply of water before Salter and 
initiation until 
the tubers are 

tuber initiation incieases toe 
number of tubers and after this 

Goode (1967) 
Caoili and 

almost mature stage of gro,.Ath, results in 
increase in tuber size. It needs 

de Vera (1977) 
I(ay (1973) 



no irrgation once it matures Blaoing, et al. 
and the haulms start to turn (1979) 
yellow. 

Radish 300 m/crop 30-100 clays (for roots) b 
Cacili and 

100-110 cays (for seeds) b 
ce Vera (1977) 

Rambutan - Very sensitive t v .er stress. Almeyda. et al. 
it cannot withstand poor (1979) 
dranaGe conditions: much ess 
capable to witnstand poor 
drainage than manrosteen. 
Suitable to areas vith high rain
fall o,er a fairly long season. 

Ramie 1125 or more Recuiqes evrly distributed NAS (1975a) 

rainfali. Irrication may be 
,,tec d ,ung prolonred dry 

Rice 1240 rmc/rop 100-180+ days 
105-140 days 

Booting to 
flowering 

Car, be crovn .i'cerupland 
conditinns, nrcz:er-tely sub-

Yoshida (1977) 
Obias (1967) zm 

(recommended varieties merged conditions, and in < 
in the Philippines) 150-500 cm of water. Rice O 

cultivation is limited to areas Z 
where annual rainfall exceeds m 

1000 mm. z 
Rubber 1500-2000 A favorable rainfall d;stribution Jacob and r

is more important than the Uexkull (1960) > 
absolute amount. It cannot 

withstand prolonged water
logging. 

Sesame 90-120 days Heavy rainfall and high humi- Godin and z 
dity are harmful. A dry Spensley (1971) 0 
period for ripening is required. Kassam (1976) 
It cannot tolerate high concen
trations of sa:t in the irrigation u 

water. It can tolerate drought 

once established. C 



Table 9. (Continued) 
Water/Rainfall Average Growing

CropsRumPeriod 

(mm/yr)PeidSniiePro< 

Sorghum 	 450-650 mmicrop 

Soybean 	 530 mmicrop 
3.2-3.3 mm/day 

Squash 460 mm/crop 

Strawberry _ 

Sugarcane 	 1650 mm/crop 

100-140 days 
100-115 days 
(recommended varieties 
in the Philippines) 

80-90 days 
65-75 days 
(vegetable soybean) 

100-130 daysd 
70-90 daysb~d 

10-14 

Moisture 
Sensitive Period 

Boctinc to 
heairq 

Flower bud 
differentiation 
until the end of 
fruiting, part. 

cu!arly durnc 
flowering and 
fruit formation 

_ 

_ 

Flower bud 
formation 

Tillering and 
stem elongation 

Remarks 

Has a marked cec;ree of 
oerance.,, ei itm(9nKassamc~oern , c 

to,:erafe.er;odds 	 .;ate~iogged 
cond;tcns. Has the ab,iity to 
sto~ r-,.n Cur,roucht.
~rains n'r.ur,~anr-c tren

grow's a'i v, hen the drought 
is over. 

Grows .. e- i "i cr,:.iimate 
''h plenty Of rpin during the 
ore..ing seasor and more or 
ess dry eath-er during ricen-

inc. It i,. less dro~cht resistant 
thpn cowpea. out can endure 
more wet weather tha,; corn. 
sugarcane. peanut. and cowpea. 

A relatively shallow rooted crop 
and sensitive to insufficient 
moisture supply. 
Grows best when frequent 
heavy rainfall is interspersed 
with bright sunshine. Ripening 

References 

Doorenbos and 
(1 979) 

Kassam (1976) 

Fergus. et a/.r
1953) 
Salter and
Goode (19671 

Mendiola (1958) 

Caoili and 
de Vera (1977) 
Chiang and 
Hubbell (1978) 

Aycardo. et al. 
(1977)
 
Salter and
 
Goode (1967)
 
Codin and
 
Spensley (1971)
 
Quebral. et al.
 
(1976)
 
Rachie and
 
Roberts (1974)
 
Caoih and de Vera
 
(1977)
 

Magness and 
Traub (1941) 

Halliday (1956) 
Caoili and 
de Vera (1977) 
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z 
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m 
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0 
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Sunflower 600-1000 

Sweet 750-1000 
potato 460-500 mm/crop 

Tannia 1400-2000 

Taro 2500 

Tobacco 24 mm/week 

90-130 days 

90 120 days 

9-12 

6-18 
7-12 
(Philippines) 

90-120 days 

Flowerina and 

yield formation 

50-60 days 
after plantino 

Stage of very 

rapid growth 
(11'/2-2 months 

and har-vesting seasons require 
fairly d,-,,,sunny, and cool 
clirmate.
 
Greater rainfall gives higher 

yields as lonq as there is a dry
period .durin_ the later stace of 
ripening;. Ranfa l must ,e 
evenly distributed throuhout 
th e on season. 

Can to lrate onsidera-ie 
perids -f drouoht. Yields are 
reducec if ,,ater snortaqe 
Occurs at onsetthe,, of tuber 
bulkinig M,-oderately dry %,.eather Caoili and
is favorable to formation and 
develocment of tuberous roots. 
%%iaterlcccinr should be 
avoided 
Land tco et for-. sweet 
potatoes and yams is 'ell-

suited. It cro,,,slin areas with
annual rainfali as low as 
1000 mm provided it is evenly 

distributed. MoAre tolerant to 
lower rainfall conditions than 
taro. Some varieties also grow 
v.elon dry soils. 
Adaptec to floodec environ-
ments. But it grows under a 
v,,de range of conditions 

rancirc from paddy culture (like 
rice) to iry upland conditions 
under irrigation. 
Requiras dry .eather for 

ripening and harvestino. 
Exceptionally sensitive to very 

Kassam (1976) 

Doorenbos and 

Kassam (1977) 
Godin and 
Spensley (1971) 

Kay 1973) 
Cadiz and 
Bautista (1967) 
Hahn (t977) 

de Vera (1977) 

Kay (1973) 
NAS (1975a) 

Kassam (1976) 

m 
z 

Z 
iz 
m 
Z 

r
> 

Kay (1973) 
NAS (1975a) > 

--

Z 
0 

Kassam (1976) 

Quimio. et al. 
(1979) 

O 
0 
0W 



Table 9. (Continued) 

Crops 
Water/Rainfall 
Requirements Average GrowingPeriod MoistureSensitive Period Remarks R<erences 

m 
z 

(mm/yr) 
0 
z 

after trans- wet soil conditions. It is not Salter and m 
plantig) usually grown where rainfall 

exceeds 1270 mm during the 
Goode (1967)z 

> 
r

qroz.'inc season. > 
0 

Tomatu 460 mm,'crop 90-125 daysd Start of fruit Generall ser'. '-veto v.et soils Deanon (1967,) 
70-80 daysb , d set onwards but can tr':rate drouCht condi- Caoili and 

tor' tr. somre degree, de Vera (1977) 
Salter and 

-
0Z 

Goode (1967) O 

Vanilla 2000-2500 Recuires 2 dr., months to check Purseglove 0 
vecetative crov.th and allow (1973) o 
vines to fiov.er. 

Watermelon 400-600 mm/crop 90-120 aaysb Vine develop- Mc-e resistant to droucht than Doorenbos and 
70-80 daysb. d rrent. flo,,,.ernrc. Musr e;cr" I is not affected Kassam (1979) 

and fruit to some extent b hier, Smith (1956) 
development numicity. Et:ar yielo are Tisbe. et al. 

rbtained vith adequate v.ater (1967) 
supplv until the fruits have Salter and 
almost reached maximum size. Goode (1967) 
It recuires dr, conditions for 
ripeninc. 

Wax gourd -elatively c ucnt I, ierant. NAS (1975a) 
It crows best in medium dry 

o,,.;ands but not in high-rainfall 
areas. 

Wheat 450-650 mm/crop 100-130 days Bootirrc. flower- Requires dry period for ripening. Doorenbos and 
ing, and grain Irrigation is not necessary after Kassam (1979) 
formation the soft-dough stage. Salter and 

Goode (1967) 



Winged bean 2500 or more Does nct sirvive prolonged NAS (1975a, 
droucht. Fares best in the 1975b) 
humid tropics. but it grows in 
dry tropics .,th irrigation. 

Yam bean 5-6 tfieshy roots) Requires rederate rainfall. Cadiz and 
8 (tender pods) It can tolerate drouCht to orne Bautista (1967) 
10 (seeds) decree. Kay (1973) 

NAS (1979) 
Yardlong bush types: Flowering and Requires and tolerates higher Rachie and 

bean 75-95 days (for pod filling rainfail than cowoea. Highly Roberts (1974) 
fresh pods)d 

45-50 daysb 
. d 

drought resistant. 

75-90 days (for
d 

seeds) 

pole types: 
85-115 days (for 

fresh pods)d 
50-60 daySb d m 

75-100 days (for 
seeds)d 0 

z 
aUnless indicated otherwise m 

bData suplied by H.B. Aycardo, UPLB, College. Laguria, Ph.lippines z 

cData supplied by P.S. OngKingco, UPLB, College. Laguna, Philippines r
dDays from sowing to harvesting of ripe seed > 

'Days from field setting to inital harvest 0 

-I 

-4
5 
z 
0 -n 

0 
0 

COO 

C0 
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Diseases 
Plant disease- caused by hacteria, fungi, nematode, virus, viroids, and mycoplasma
constitute one of the biological constraints in crop production. Under favorable con
ditions for developir Dnt. diseases can cause tremendous losses in yield and reduc
tion in quanlity. They also damage the crop both in the field and during storage.
Disease organisms reduce plant growth and yield by producing toxins, interfering
with the transport of water and nutrients, and reducing photosynthetic area and 
the efficiency of vital organs. 

Knowledge of diseases attacking acrop, or occurring in a particular area, makes 
a grower awae of the potential constraints that have to be overcome. On the other 
hand, knowledge of the control measures and the host range of plant pathogens 
can help overcoomc these constraints. 

This section presents the parasitic diseases of several crops, their causal 
organisms and control measures, as well as their h st range in the Philippines. Symp
toms, conditions favoring the disease, ard other related inforrnation are not included 
since they are available in publications dealing with specific crops.

Table 10 lists the bacterial, fungal, nematode, viral, viroid, and mycoplasma 
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diseases of crops grown in the country, their causal organisms, and some recom
mended control measures. 

Table 11 indicates the host range of different plant pathogens or plants 
attacked bv the sam-,disease-causing organisms. This table serves as guide in 
devising cropping patterns since it is often undesirable to plant in succession crops 
attacked by the same pathocqnr. Continuous croppinq of the same piece of land 
with botanically related crops auses rapid build up of a number of diseaoe
producing or(lanisms which are very difficult or expensive to control. Bacterial wilt
infested fields, for example, should be placed on rotation using nonsusceptible crops 
SUCh aS CuCUmbeIr. corn, rice, and soybean, among others. 

Table 12 lists the fungicides recommended for controlling various fungal 
diseases to supplement the control measures presented in Table 10. 



Table 10. Bacterial, fungal, nematode, and viral diseases of crops grown in the Philippines. 
Crops Diseases, Causal Organisms, Control Measures References 

Abaca Bacterial disease 
Wilt Pseudomonas sotanacearum If disease is prevalent, vl!-trained Benigno and Gavarra 

inspectors should perform plant-to-plant 
inspection at 2- to 4-veek intervals to 

I1978) 

detect the disease ear!y ar~c prevent 
ts spread 

Fungal diseases 
Anthracnose Gloeosporium musarurn Select vigorous seedlings from the Benigno and Gavarra 

seedbed and grow them in rich soils. (1978) 
Depaiment of 

Black spot or 
freckle 
Heart rot 

Macrophoma musae 
Fusarium monififorme var, Absence of bunchy top and root rot 

Agriculture (undated) 

m 
Z 

subglurinans diseases and corm .eevil .'ill reduce 

incide-ce of the disease. 0z 
Leaf spot He/rithosporuin torulosum K-
Sheath rot AMarasmyuc senmiustus Avoid c 'ercrovdinc to minimize high Z 

,umdid;>. 
Stem rot Helrninthosporiun7 torulosurm Do not set the plants too close > 

together. 
Wilt Fusarium oxysporum var. Plant resistant varieties: Inusa. 

cubense Linavwan. Tangongon. .4 

Practice quarantine and exclusion Z 

Nematode diseases measures. 0 
0 

Root-knot 
Root lesion or rot 
Root rot or decay 

Meloidogyne incognita 
Pratylenchus spp. 
Rotylenchulus reniformis 

Davide and Eloja
(1972) 

0 
_0 

Others Radopholus similis 
He/icotylenchus sp. 
Xiphinema sp. 
Hoplolaimus sp. 
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Table 10. 
Crops 

(Continued)
Diseases, 

Viral diseasesBunchy top 

Mosaic 

Avocado Fungal diseases 
Anthracnose 

BlightDie-back 

Fruit rot 
Fruit rot 

or blotch 

Powdery mildev., 
Scab 

Seedling blightStem-end rot 

Root rot 

Banana 

Wilt 

Bacterial diseases 
Bugtok 
Moko or wilt 
Tapurok 

Causal Org nisms, 

Abaca bunchy-top virus 

Cucumber mosaic virus or 

Sugarcane mosaic virus 

Collerotrichum 
g/oeosporioides 

Rhizoctonia solaniColletorrichum 

g,oeosporioides
Cercospora ourpureaU 

Borvosphaeri. ribis 
RI/,zor,;s nigricans 
Oidiurm sp. 
Sphaceoma perseae 
Pyrhilum dehryanurn
Diploda nata!ensis 

Phvrcpht,'ora cinnamomi 

Verriciifiurl alboatrum 

Unidentified bacterium 
Pse.,domonas so/anac earum 
Unidentified bacterium 

Control Measures 

Rogue out infected areas once 

disease is spotted. 


Ronue out irfected plants. 


Grow; a cover crop (Centrosema 
olumierl. Spray the abaca plants 
w ith insecticides. 

Avoid wounding the fruits during 
harvesting or packing. 
in the orchard, avoid poorly drained 
and waterlogged conditions which 
would rapidly kill the roots. 

References M
 
z
 
:
 

Berigno and Gavarra z
 

(19T8) z
zr 

I 
>
 

0> 

00
 
n 

-u 
0oO
 

Quimio and Quimio 

(1974) 
Coronel (1978) 



Fungal diseases
Anthracnose 

Black ciamond pit 
of fruit 

Black ieaf spot 

Black leaf streak 
Black tip of fruit 
Brown rot of fruit 
Crown rot or fruit 

rot 

Crown rot 


End-rot of fruit 
Finger tip rot 
Freckle 

Fruit blast 

Fruit brown rot 


or speckle 

Fruit rot 

Heart leaf-rot 

Heart rot 

Leaf spot or
 

Sigatoka 

Leaf spot or 

Cordana 
Pitting disease 

Rust 

Scab 

Stem rot 

Wilt 


Colletotrichum rnusae 

Gloeosporiumrnmusarum 

Cercospora sp. 

Helminrhosporium torulosum 

.'ycosphaere/lafiiensis 
Helminthosporiurn torulosum 
Cercospora hayi 

Botryodiplodia theobromae 
Fusarium roseum 
Thielaviopsis paradoxa 
Verticillium theobromae 
Fusarium sp. 
Col/etotrichum musae 
Macrophoma musae 
Dinlodia c:obra 

Thielaviopsis paradoxa 
Diplodia sp. 
Cercospora musae 
Fusarium sp. 

Cercospora musae 

Cordana musae 
Piricularia grisea 

Uromyces musae 
Sphaceloma sp. 

Colletotrichum musae 
Fu.aium oxysporum var. 
cubeirse 

Sroray the fruits in the field as soon 

as fingers become exposed and 

before the rains begin.
 

Remove heavy leaf trash before the 

onset of heavy rain. 


Postharvest dip in 2C0-400 pm
 
Nystatin.
 

Remove transition leaves by cutting. 


Carefully remove the bracts. 


Protect the bunches with polye-

thylene bags.
 

Quimio and Quimio 

(1974) 

Qu:mio and Quimio 
(1975) 

Quimio and Quimio 
(1975) 

m 
Z 
M-
0 
K 
mM 
z 

> 

Quimio and Quimio f 

(1975) 
0 
-n 

a 



Table 10. 
Crops 

Beans 


BacteriaL fungal, nematode, and viral diseases of crops grown inr the Phiiippines 
Dise.ases' 

Nemaicde diseasesRoot-knot 

Rot lesion and decay 

Root rot or decay 

Topping down or 
black head rot 
Others 

Viral diseases 
Bunchy-top 

Mosaic 

Bacterial diseases 
Blight 
Wilt 

Fungal diseases 
Angular leaf spot 
Anth,-"cnose 

Causal Crganisms" 

Meloidogyne incognita 

Prarylenchus coffeae 

Rotylenchu/us reniformis 

Radopholus similis 
Heicotlenchus muiticir tus 
Rotylenchus spp. 

He/icoty/enchus spp.
Hopiolaimus spp. 
Tylenchorhynchus spp. 
Criconemoides spp. 
Hemicriconemoides spp. 

Banana bunchy-top virus 
Cucumber mosaic virus 

Xanthomonas phaseoli 
Pseudomonas solanacearum 

Isariopsis griseola 
Colletotrichum 
lindemuthianum 

Control Measures 

Plant disease-free seeds. Practice 
crop rotation for 3 years or longer. 

Burn infected plants or plow under 
to protect the succeeding crops,
especially where crop rotation is not 
practiced. 

Re'erences 

San .Juan and 


Lozano (1978)
Davide and Zarate 

(1974) anDa,.,,*de
and 

Gargantiel (1974) 
Davide (1972) 

Quebral (1973) 

Deanon, et al. (1975)
Lapis and 
Panganiban (1966) 

C,
 

__m 
z 

0 z
 

m 

>.
 
I0 

0 

z 
0 
0 
0 

0 



Black pod spot 
Blight 
Damping-off 

Leaf spot 
Pod rot 

Powdery mildew 
Root rot 

Rust 

Seed rot 
Stem canker 
Stem rot 

Tar spot 

Nematode diseases 
Root-knot 
Root lesion or rot 
Stubby roots 

Viral diseases 
Mosaic 
Little leaf 

Bitter gourd Bacterial disease 
Wilt 

Fungal disease
 
Damping-off 


Asteroma phaseoli 
Rhizoctonia s,'ami 
Pythiurn debaryat urn 
Rhizoctonia so/ani 
Sclerorium rolfsii 
Cercospora canescens 
Diplodia phase/ina 
Rhizoc:cnia so/an! 
Erysiphe sp. 
Fusarium solani Practice crop rotation with cereals. Ouebral (1973) 
Rhizoctonia solani Avoid poorly drained soils. Deanon, et al. (1975) 
Urornvces appendiculatus 
Urornyces phaseo/i var. 
typica 
Rhizoctonia solani 
Rhizoctonia so!ani 
Fusariun so!ani 
Sciero tium rolfs/i 
Phy//achora phascolina m

Z 

Meloidogyne spp. z 
Pratylenchus spp. K 
Trichodorus spp. z 

> 
Bean (common) mosaic virus Talens (1977) > 
Unidentified virus 

Pseudomonas so/anacearur, As soon as the disease occurs, Manzanilla and -j 
remove or burn all diseased plants to Benigno (1966) 0z 
eliminate - source of infection. o 
Keep the field clean ani free of 

-n 
-

weeds which may serve as host 7100 
plants. -U 

Co 

Sclerotium rolfsii 
US 



Table 10. (Continued)
 
Crops Diseases, 


Nematode disease 
Root-knot 

Viral disease 
Mosaic 

Black pepper Fungal disease
 
Anthracnose 


Nematode disease 
Root-knot 

Viral disease 
Stunt 

Breadfruit Fungal diseases 
Fruit rot 
inflorescence rot 
Leaf spot 
Rust 

Cabbage Bacterial diseases
Black rot 

Head rot or soft rot 

Fungal diseases 
A! ckleq 

Causal Organisms* 

Aleloidogyne arenaria 
M thamesi 
M. incounita 
M. javanica 

Tobacco mosaic virus 

Glomerella cingula ta 

Meloidogyne incognita 
Rorylenchulus spp.
Helicotylenchus spp. 


Hoplolaimus sop
 
Tylenchorhynchus spp. 

Pepper stunt virus 

Rhizopus artocarpi 
Rhizopus artocarpi 
Cercospora artocarpi 
Uredo artocarpi 

Xanthomonas campestris 

Erwinia carotovora 

Phoma lingam 

Control Measures 

Make at least a 2-year rotation plan 
between crucifer crops both in the 
field and seedbed. 
Do not set rows too close together 
and plants too crowded in a row, so 
that they will dry quickly. 

Avoid overcrowding and over-
watering. 

References m 
z 

Z 
K 

z 

>-

Castillo (1973) 

-

z 
0'n 

00 

beanon, et al. (1975) 

Orillo, et al. (1959) 

Deanon, et al. (1975) 



Clubroot P/asmnoruphora brassicae 
Damping-off Olpidium brassicae 

Pythiurn debaryanun 
Rhizoctonia solani 
S'cleronurni ro/fsii 

Water the seedbed only it the 
morning so that the soil will be dry 
St night. 
Venilate to avoid excessive 

Orillo, et al. (1959) 

darnp" 5ss 

Downy mildew Peronosporaparasitica 

Sternhze tnhz:1 mixture for starting
seedtIns. 

Gray leaf spot Alternar;a brassicae 
Head watery rot 
Heart rot 

Scierotinia libertiana 
Rhizoctonia so/ani Avoid dirtying the cabbage leaves Quebral (1973) 

Leaf spot Cercospora brassic.;cola 

during cultivation. A-oid excessivewatering and fertilizdtion. Deanon, et al. (1975) 

Phoma lingam 

Wilt or yellows Fusarium oxysporum 
F. conglutinans 

Nematode diseases m 
Root-knot Meloidogyne hapla < 

Root lesion or rot 
Stubby root 

M. ja vanica 
Pratylenchus spp. 
Trichodorus spp. 

0Z 
K 

Stunt Tylenchorhynchus spp. Z 
Cacao Fungal diseases > 

Black rot Fusarium sp.r-
Phytophthora palmivora Remove infected stems and fruits, Bartolome (1960)-> 

and burn or treat them with fungi-
cide. Reduce excessive humidity in 

Batal, et al. (1979) 

the plantation by doing drainage and 0 

Brown rot of bark 
Brown rot of pod 

Canker 

Hypomyces haematococus 
Diplodia theobromae 

Nectaria theobromae 

regular pruning of shade trees. 0 
I1 

0
M 

0 

Charcoal 
Dieback 

rot of pod 
Phytophthorapalmrivora 
Botryodiplodia theobromae 
Diplodia theobromae Use Upper Amazon varieties and 

cn 

their crosses with Amelonado. 



Table 10. 

Crops 

(Continued) 

Diseases, 

Dry sooty rot or 
storage rot 

Pod blotch 

Pod rot 
Pink disease 
Red root disease 
Seedling blight 
Thread blight 

Wilt 

Witches" broom 

Carnatior Bacterial diseases 
Leaf spot 

Wilt 

Fungal diseases 
Blight 
Bud rot 

Causal Organisms' 

G/oeosporium sp. 

L asid.,p/odia tneobrornae
"" 


A'ect,r,? bainl, var. hypoleuc> 

Corticlur sa/mo, 'color 
Phyrophthora palmvora 
Sphaerosti/be repens 
Ph;ytophrhora palmivora 
Rhizoctonia so/ani 

Ph tophthora paln, vor3 

Marasmius pernicious 

Pseudomonas woodsii 

Pseudemonas caryophy//i 

Alternaria dianthi 
Fusarium poae 

Control Measures 

Select and plant resistant varieties 
or strains. 

Gather and burn all infected pods. 

In greenhouse. check the disease by 
providinc adequate ventilation and 

keeping tne foliace as dry as 
possible. 

Avoid taking cuttings from plants 
having even the first sign of wilt. 

Destroy vilted plants by burnina. Do 
not thro. them into the compost 
pile. 

Dip cuttings in potassium per
manganate solution before inserting 
them in the propagating bench. 

Destroy all rctting buos. 

References 

z 

Bartolome (1960) 

Pirone (1970) 

Z 
K 
z 
---A 

> 

V 

> 

0 
z 

n 
0 

0 
Co 

Pirone (1970) 



Collar branch rot 
Fairy ringspot 

Gray mold rot 
Leaf spot 

Rust 
Stem rot 
Stem and 'oot rot 
Wilt 

Viral diseases 

Mosaic 
Streak 
Yellows 

Carrot Bacterial aisease 
Soft rot 

Fungal diseases 
Leaf blight 
Stem rot 

Nematode disease 

Root-knot 

Cassava Bacterial diseases 

Soft rot 

Bacterial blight 

Fungal diseases 
Blight leaf spot 

Leaf spot 

Storage rot 

Alternaria dianthi 
Heterosporium echinulaturn 
Botrytis cinerea 
Septora dianthi 

Uromvcvs aryophillinus 
Corticun? vagum 
Sc/erortium rolfsli 
Fus'arirn? oxysporum f. 
O/an tht 

Unidentifiec, virus 
Unidentified v;,is 
1Inidentified virus 

Erv. ,oa carorovora 

,,icrospori n carotea 
Rhizocron a solani 

Ael,dogne incognita 

Unidentified bacterium 

Xanthornonas manihotis 

Cercospora vicosae 

Cercospora manihotis 

Cercospora henningsii 
Phyllos tic ta maniho ticola 
Diplodia tubelicicola 

Rhizopus nigricans 

Keep the foliage as dry as possible. 

Use healthy planting materials. 

Rogue infected plants as soon as 

they are observed. 

Plant resistant varieties: Lakan-1 

(UPL-Ca 2) and Datu 1 (UPL-Ca 1)..-

Plant resistarit varieties: Lakan-1 

(UPt-Ca 2) and Datu 1 (UPL-Ca 1). 

z 

z0 

Divinagracia (1980) m 
Quimio and z 

Daquioag (1975) ~r- > 

> 
0 
> 
"a 

IPB (undated) > 

z 
Divinagracia (1980)-O 0 
IPB (undated) 

0 



Table 10. (Continued)
Crops Diseases. 

iltVhile thread or 
tomes tuber rot 

NemIatode diseases 
Root-krot 

Others 

Viral diseases 
Mosaic 
Witches' broom 

Cauiitlower Bacterial diseases 
Black rot 
Soft rot 

Fungal diseases 
Blackleg 
Clubroot 
Damping-off 

Downy rn [dew 
Gray leaf spot 
Leaf spot 
White rust 
Yellow or wlt 

Causal Organisms, Control Measures References 

Sclerotium rolfsii - mz 

Fomes lignosus Divinagracia (1980) 
!
0 

!,le/oidogqv,,e incognita Castillo and 
Maranan (1974) 

-1 
m 

~,'ot'ienchus sp. r
Hecot,/enc/;us sp. > 
HoPpolaimus sp. 
Tylenchcrhynchus sp.
Ditylenchos sp. 0 

Aphelenchus sp.
Pratylenchus sp. z0 

Criconernoides sp. 0n 

Scutellonenia sp. 

C 
Unidemified virus 
Unidentified virus or 
mycoplasma 

Xanrhomonas campestris 
Erwinia carotovora 

Phonia lingam 
Plasmodlophora brassicae 
Pythium debaryanum 
Rhizoctonia solani 
sclerotum ro/fsli 
Peronopora parasitica 
A/ternaria brass:cae 
Carcosfpnra brassicola 
Albugo candida 
Fusarium oxysporum f. 
cong!utinans 



Nematode disease 
Root-knot 

Celery Bacterial disease
 
Soft rot 


Fungal diseases 
Damping-cff 

Early blight 
Late b!ight 

Leef spot 

Nematode diseases 
Root-knot 
Root lesion or rot 

Viral diseases 

Dwarf 
Mosaic 

Yellows 
Chayote Fungal disease 

Leaf spot
Nematode disease 

Root-knot 

tAeloldogyne Javanica 
A. Incognita 

Er-winia carotovora 

Pythiurn debaryanurn 

Rhizoctonia solani 
Sclerotium rolfsii 
Cercospofa apii 
Seporia apii 

CercosPo.-a api" 

Aleloidogyne incognita 
Prarv/enchus spp. 
Hehcotylenchus sp. 
Trichodorus sp. 

Unidentified virus 
Unidentified virus 

Unidentified virus 

Cercospora sp. 

Meloidogyne incognita 

Do not set rows too close together. 

Sterilize the soil before sowing the 
seeds. 

Ventilate to avoid excessive 
dampress. 

Plant sufficient seeds in a seedbed. 

Prevent the disease by using a field 
where ce!ery has not reen grown for 
at least a year and by using clean 
seeds. 

Orillo. et al. (1959) 

Orillo. et al. (1959) 

Orillo, et al. (1959) 

m 
Z 

Castillo (1973) 

Castillo and Bulag z 
(1974) 

-

! 

Z 
0 

0 



Table 10. (Continued) 
Crops - seases, Causal Organisms ComrorMeasures References 

Chrysanthemum Funqal diseases m 

Leaf and flower blight Bo'rytis sp. M 
Leaf spot Cercnspora chr~s)n then,, Avoid .-. ttinc, the leaves wilie 

w ater iro.. 
Pirone k1970) 0 z 

m 
,, srlashing soil rote the lower Z 

ea'-avs. Mulch vith peat moss or > 
other aropriate materials to pre- > 
v rsC ari', nfection. 

Wilt Fusarium sp. If so a neo S ants have become 

d. ese 
,pasfeurz 

is t 
c .-. 

... used again.
{= o effective O 

0 

For cnm iete Cootro, Lse the n 

ndexrrq-o-, an"metrod and 
r.'.'t cutti-'s in oasteurized soil

in raised hur.es. or in concrete
" 

Citrus Bacterial diseases 
bottom grourd-,eas 

Canker Xanrhomonas citri Burn infectec trees. Mendoza and 

Sterilize !horoughly all materials 
Valmayor (1976) 
Del Rosario (1968) 

Blast 
Black pit of fruit 

Pseudomonas syringae 
Pseudomonas syringae 

used. 

Observe proper cultural practices 

such as ferti!ization and irrigation. 

Prevent untimely growth of leaves by 
scheduling planting. 

Use windbreaks. 

Fungal diseases 
Anthracnose Colletotrichum 

Prune diseased twigs. 

Maintain the nealth and vitality of Mendoza and 
gloeosporioides the trees by proper ferti;ization, Valmayor (1975) 

cultivation, and orchard practices. 



Bark rot 

Black mold of fruit 

Black spot of fruit 


Blue mold rot of fruit 

Brown rot of fruit 

Damping-off 

Dry fruit rot 
Dry root rot 
Felt disease 

Fruit rot 

Diplodia natalensls 

Rhizopus niericans 
Phon7a citricarpa 

Penici/iLr itnicum 

Phytophthora c;trophthora 

Fusarium spp. 

Rhizoctonia so/an"Sclerorium rolfsii 

Nenatospora sp. 
Fusarium spp. 
Septobasidium 

pseudopedicellatum 

Diplodia natalensis 

Provide good irrigation. 

Practice clean cultivation 

Grow cniy viqorous trees. 
Collect od destroy aii Infected parts. 

Pick all diseased and fallen fruits 
and remove them from the ochard. 

Handle fruit-, narefully to avoid 
njuies 

Pick fruits whe, hey are thorouqhly 
dry. 

Gather and burn all fallen fruits. 

Sterilize the soil for growing 

seedlings. 

Provide good drainage. 

Acidify soils with any recommended
 
sulfate. 


Prune infected branches. 

Prune the trees. Remove infected 
materials fro -"the orchard. 

Handle the fruits carefully to 
prevent injures. 

Burn rotten fruits to prevent spread
of the spores. 

Mendoza and 

Valmayor (1976) 
Del Rosatio (1968) 

Mendoza and
 

Valmayor (1976)
 

Del Rosario (1968)
Mendoza and
 

Valmayor (1976)
 

Mendoza and 

Valmayor (1976) 

Del Rosario (1968) m 
Z 

0 
Z 
m 

Z 
> 

Mendoza and > 
valmaor (976) 

Del Rosario (1968) q 
Merdoza and 
Valmayor (1976) Z 

0Del Rosario (1968) n 

01 



Table 10. (Continued) 
Crops Diseases, 

Foot rot 

Green mold of fruit 
Gurnmosis 

Causal Organisms' 

tu ,r ,,, Sp . 
BaSJo(/ip/ro(;a theobroMae0 

A'iwcor sp. 

RhizOctioa So/ani 

Sc/erotium rolfsij 

Phytof'hrhoracitrophti;ora 


Phytophthora parasitica 
P. terrestria 

Penicil/ium digitatum 
Diaporthe citri 

Control Measures 

Use resistant rootstocks Troyer, 

Cleopatra Mandarin. 

Cut off the infected bark. Paint,
exposed portions of wood with 
asphalt paint or carbolineum after 
the edes start to 1heal. 

C.ut cr inrn the tcps of severely
in fect-r, *r-'es. 

Plar .ell-drainedland. Provide 
adeci:sae drainace before planting. 
Avc d too c~ose Planting. too low 
buddir:i: o tooceep setting. 

Do not 1:,o'v so'! around the base of 
trees to beccme too wet from irriga-

Do not -roar the base of trunks 
durin cultivao;r. Do not allow dirt. 
wood. 0'ed trashor to accumulate 
on the base of trees. 

Paint the trucks with copper-zinc 

paste or carbolineum. 
Avoid too deep pianting of the tree. 
Keep the soil next to the trunk from 
becoming excessively wet. Avoid 
injuries in tne bark. 

References m 
Z 
< 

Z
 

M 

Z 

Mendoza and > 

Valmayor (1976)
 
Del Rosario (1968) a1
 

z 
0 

0 
0 



Melanose 

Pink disease 

Phomopsis rot 
Powdery mildew 
Root rot 
Scab 
Sooty mold 
Sour rot 
Stem-end rot 
Styler end-rot 
Tip blight 
Twig oiight 
Withelr tip 

Mvccp!asma disease 
Greening or leafmottle yellows 

Nematode diseases 
Root lesion or rot
S e.dclino 


Virai diseases 
Exocortis 
Psorosis 
Xy!c,orosis 

Coconut 
 Bacteria! diseases
Bud rot 

blihtLeafLeaf stripe 

Funal diseases 

Bud rot 

Frod drop 

Graytea spot 
Immature nut.all 

Diaporthe citri Prune ail dead twigs. 
Coticjurn sa/monico/or Prune infected parts. Keep orchard 

clean from all sources of infections. 
Phomopsis citri 
Oidium tancitanium 
Fneas lainaoensis 
Cladosporium sp. 
Capnodium citri 

Dip/odia nata/ensis 

Phytophthora sr. 
Fusariun solani 
Collerotr./,hum 

gloeospurioides 

Praty/enchus :3pp.
Tylenchulus semipenetrans 

Z 

Citrus exocortis virus 
Citrus psorosis virus 
Citrus xy!oporosjs virus 

Unidentified bacterium San Juan and 

Helminthosporiu,7 haloidesUnidentified bacterium 
R 

> 
-..4 

z 

Phytorhrhora palnmivo,-a 

Thielaviopsis poradoxa 

Cut and burn badly Infected trees. 
Maintain field sanitation. 

PCA (1976-77) 
Del Rosario (1967) oo 

Pestaozzia palmarum c 
Phytophthora palnmivora Collect and burn ;nfected nuts. 

'7' 



Table 10. (Continued) 

C"Ops Diseases' 

Lc, hlackening 
Leaf spot 

Root rot 

Stem-bleeding 
Wilt or crown rot 

Viroid disease 
Cadang-cadang 

Nematodes 

Causal Organisms' 

Caonodiun foot/i 
Postalozz.,i pa/narun 

Thielaviopsis paradoxa 

Eplcoccuri cocos 
Exosaoriur durmUr--
Helmrninttrosporinm ha!oides 
H. i;curva tOt? 

Thielaviopsis paradoxa 

Thielaviopsis paradoxa 
Fusarium sp. 

Rotylenchuus sp. 

Helicoty/enchus sp. " 
Xiphineina sp. 
A'e/eoidogy,e sp. 
Ty/enchorhynchuf sr. 

Control Measures 

Prov.ide qc,. drairace. roper care:. 
and rutritio 

Apply fert!lizers. e q.. muriate of 
potash and -,hosphdte. to reduce 
severity of disease. 

Scoop out affected portions using 
sharp 2dced tools. Treat ,'.ou;ds with 
copper fungicide or captan and paint
them .,.i'h coal tar. To prevent in.ect 

Pttdck. apply alkyl pyridum halide 

direcl, as caste on vounds. then 
reccat ..,tr rcat tar days later. 

AV_oid unnecessary v.ounding of 
trees. 

Practice c. d farn,management. 

Reduce the severity of diseases by 
proper soil ianaraeme:t. 

Reduce the severiy of diseases by 

proper soil nanage-,-nt. 

Replant early-bearino calms ",rseed
ings from survivor trees. 

-_
 

References 

PCA 11976-77) 0 
Dei Rosario (-967) z 

m 

Abad and Magat 
(1977)
 

>
 
-E
 

-


PCA (1976-77) m 
Del Rosario (1967) 

0 c 

Valdez, et al. (1975) 



Coffee F ,ga! diseases 
Anthracnose 
Berry blight 
Berry blotch 
Black and vhite 
root rot 
Brvon root rot 
Damping-off 

Lie-back 

Iron spot 
Leaf spot 

Pink diseases 
Root rot 

Rust 

Sooty mold 

Thread blight 

Twig blight 

Zonal leaf spot 

Mycoplasma disease 

Witches' broom 

Nematode diseases 
Root-knot 

Root lesion or rot 
Stubby roots 

Viral disease 

Ring spot 

Cole~otr;c';urn coffeanum 
Col/etotrichum coffeanum 
Cercospora coffeicola 

Ros l lOna')tlnod' 
FonU.S iauoavnsls 
Rziocrcmnfa solan Practice nursery sanitation. Creencia, et al. 
Sc/.rtfi/o , folfs/l 
Co//letriclum coffeanu,77 

(1976) 

Fus artr'm coffelco/a 

Phom a S2. 

Sti/be/Ia /avida 
Cercospora coffetco/a 
A4icropeltis nucoso 

Corticium sL/monicolor 
Armi//aria mellea 

F usariurn sp. 
Herme/eia vastatrix Use resistant strains of Arabica Ramos (1970) M 

coffee. z 
Aithaloderma long/serurn 
Capnodun brasi/'ensis 0 
PellIcu/aria koleroga Prune infeced trees. Burn diseasedz 

plani parts. m 

Regulate the amount of sunlight >

penetration and properly obsc;.-e 
aeration by correct pruning practices. 

Coniothyr/um coffeae a 

Cephalosporium sp.-

0 
Z 

0 
-n 

Meloidogyne spp. Valdez (1968) ' 
Praty/0nchus spp. 
Rotylenchulus reniforrnis Cn 

Unidentified virus 



Table 10. 
Crops 

Corn 

(Continued) 
Diseasesa 

Bacterial diseases 
Blight 

Leaf stripe 

Stalk rot 

Fungal diseases 
Anthracnose 

Bended sclerotial 
disease 
Black kernel rot 
Brown spot 

Charcoal rot 
Damping-off 

Downy mildew 

Causal OrganismsB 

Bacterium steward 

Pseudomonas 
alboprecipitans 

Pseudomonas andropogoni 
Er-inia caratowora var. 
chrysanthemi 
Pseudomonas 
alboprecipirans 

Colletotrichum graminiccium 

Rhizocronia solani 
Botryodiplodia theobromae 
Physoderma maydis 

Macrophcmina phaseoli 
Rhizoctonia solani 

Sclerotium rolfsi,
Sclerospora philippinensis 
Sclerospora sponranes 

Control Measures 

Maintain tield sanitation. 

Practice crop rotation. 

Use native inbred lines. 

Plant resistant varieties: UPCA Var. 1 
and 2. MIT Selection. Kabacan Flint, 
Musuan Selection. Cebu White Flint. 
and Bukidnon White Flint. 

Practice crop rotation. Maintain 
sanitation. 

Maintain a balance of phosphate and 
potash in the soil. 

Use resistant varieties: Phil. DMR 1, 
MIT 2. Phil. DMR Composite 2. 

Maintain sanitation. Prune or destroy 
plants as soon as symptoms are 
observed. 

References 

m 
z 

NFAC-UPLB< 

(1970-71) Z 

'JPLB (undated) m 

Quebral and H 

Exconde (1968) 
0 
' 
> 
0 
Z 

n 
. 

0 
"n
 

Quebrai and 
Exconde (1968) 

Mercado, et al. 
(1976) 



Se earl, clanting t me ,,.,ith a 

miprr ceric' , ',-' a--
Ci b' eauJ,' ORCCu.lUmPac , h i vm c,11 

2' v,.eeks. to 

Use resislant .ar:et!eS: Phil. DMR 1 
. 2. M'IT Selecti:n. Areman 2A6, 
Arornan V.'hite. 

Dry ear 

Ear rot 

rot Physelospora zeicola 

Diplodia zeae 

Use mocerate!, resistant varieties: 
Phil. D.,P Orque 2 Composite 1. 

Select neal:rhy ears before 

Aday (undated) 

Aday (undated) 

Fusarium sp. 
Rhizocronia zeae 

harvestwr , 

Kernel blast Fusarium moniliforrne Select thick, rlump. bright, and clean Quebral and 
kernels. Do rot 

corn pile. 

take seeds from a Exconde(1968) 

Select healthy ears. Discard cracked 
and disco!ored kernels. m z 
Use resistart varieies: Phil. DMR 
2. MIT 2 and Phi!. DM1R Comosite 1 

and 2. 

! 
M 
0 z 

Leaf blight Curvularia inaequalis Burn cfecled 
harvest. 

corn leaves right after Ouebrat and 
Exconde (1968) 

m
Z 
> 

Avoid close planting. 

Pract!ce crop iotation. 

> 
0 
>u 

Helmitithosporium 

inconepicuum 

Use resistant varieties Phil. 
DMR 02 Composite (Protena). 

!PB (undated) > 
.

0
Z 
0 

Leaf spot 

Helminthosporium turcicum 

Curvularia sp. Use resistant var.eties: Phil. DMR ,0 
Phil. DMR 2, Phil. DMR Composite 1 

M 

and 2, MIT 2. 



Table 10. 
Crops 

(Continued) 
Diseases, 

Pokkah-boeng
Root rot 

Rust 

Seed rot 

Seedling blight 

Smut 

Stalk rot 

Causal Organisms' 

Dipiodia mracrospora
Hel.int osporium ma ydis 

Fusarum mon/litorme
Fusarium spp. 

Phythium arthe.nornanes va,. 
philippinensis 

Rhizoctonia solani 

Puccinia poiysora 

Puccinia sorghi 

Fusarium spp. 
Pythium spp. 

Fusarium spp. 
Pythiurn spp. 
Rhizoctoi'a solani 

Ustilago maydis 

Fusarium spp. 

Conirol Measures References 
m 
z 
0 

0 

Plant legumes instead of rice, K 
mZ 

sorghum. or sugarcane. Cultivate 
frequently to improve the scil condi-
tion. Maintain thorouch drainage of 

4> 
> 

0 
the field and ba!anced ertility. " 

> 
j 

Z 

Use resistant varieties UPCA Var. 1, 
Phil. DMR-02 Composite 1 (Protena). 

00 
M' 

and BPI Var. 1. 0 

Do not injure the plants when 

cultivating or spraying. In small 
plantings. remove and destroy galls 
before they ruptlire and release the 
spores. 

P;ant legumes instead of rice. 

sorghum, or sugarcane. Fractice 
frequent cultivation to nmorove soil 
condition. Maintain thorough 
drainage of the field and balanced 
soil ferlility. 



Nematode diseases 
Stubby root 
Stunt 

Viral disease 
Mosaic 

Cotton Bacterial diseases 
Ar gular leaf spot 

Black arm 
Blight 

Wilt 

Fungal diseases 
Anthracnose 

Areolate mildew 

Blight 

Boll rot 

4
Macrcpholiinaphaseoli 
Pythium spp. 

Sclerotunm rolfsii 

Trchodorus sop. 
Tyenchorh ync/us spp. 

Prjtv/enchus zeae 
h',op/)h,rArus coronatzis 
He,/,r,"'/u'd uhls spp. 

Maize i.':,rf rccsaic virus 
Maize mrsalc vIrus 

XInthomoras ma/vaceprum 

X nthon:on,ts malvacearurn 
Xinhhbmoras ma/vacearim 

Pseudomoias soianacoaruim 

Colletotrichum qossvpii 

Ramularia areola.-

Ascochyta gossypii 

Sclerotium rolfsii 
AIternaria sD. 

Eradicate immediately all plants 
showing symptoms of the disease. 

Apply seed protectant. 

Practice acid delinting. 

Plo',. u:',der the crop residue or 
d ,S.rs. 

Destroy diseosed plant residues. 

Observe seed treatment measures. 
Practice croc rotation. 

Plant resistart variety, e.g., Batac 1 
.UPL-C1). 

Piant resistant variety. e.g., Batac 1 
(UPL C1). 

Walawala and 
Madamba (1970) 

Quebral and 
Exconde (1968) 

Bondad. et al. (1975) 

m 
Z 

0 
z 

Bondad, et al. (1975) z 

> 
r-> 

0 
> 

0 
PB (undated) 0 

n 

M 
0
0 

M 



Table 10. (Continued) 

Crops Diseases' Causal Organisms8 Control Measures References m 
z 

Dipoda sp. 
Fusar,-Ua ruoni/liforme 0 

Boll spot Helminthosporium gossypi Z 

Damping-off Pythium clebaryanurn Follow proper lanc preparation. Bondad, et al. (1975) m 

Bur the aisea ed cop esidues from H 

prevIOuIs planting . r-

Observe seed treatment measures. U 

Rhizoctonia so/ani -0 

Sclerotium tolfsii > 
Dry root rot Fusarium mon/iforme 0 

Schizoph yl/un commune Z 

Flower blight Fusarium sp. 0 

Leaf blight Alternaria sp. o 
Leaf spot Cerco.rora hIbisci 

He/rnithosp o.'iumn goss ypii 0 

Lint stain Alternaria sp. 
Pink boll rot Colerotrchu- gossypii 
Poot rot Phymatotricir. - omnivorum Practice deep plowing shortly after 

harvesting during dry periods. Bury 
"--p residues. 

Practice rotation with sorghum. 

Apply high amounts nf nitrogen. 
Rust Kuehneola gossypii 
Seedling blight Co!/erorrichum gossypii 

Fusariumrr munihiforme 
Helminthosporiumgossypii 

Soreshin Rhizocrcnia solani 
Stem rot Fusarum moniliforme 

Sclerot/um rolfsi/ 
Wilt Verticilhum alboarrum Practice rotation with corn and 

sorghum to reduce losses due to 
disease. 



Minimize irriqation during seasons of 
abnormally low temperature. 

Nematode diseases 
Root-knot 

Others 
Meloidogyne Incognita 

Rotylenchus reniformis 
Benigno and Davide 

(1968) 

Viral diseases 

Interveinal yellowing 

Vira 
Unidentified virus 

disases(1978) Castillo and Sevilla 

Leaf curl Cotton leaf curl virus 
Mosaic Cotton mosaic virus 

Cowpea Fungal diseases 
Anthracnose Col/etoricnum 

Black leaf spot 
Blight 

findemnuthianum 
Cercospora sp. 
Rhizoctonia solani 

Curly top 
Damping-off 
Pod rot 
Powdery mildew 
Rust 

Fusartum sp. 
Pythiurn debarvanum 
Phorna baker,ana 
Erysiphe sp. 
Uronyces phaseoli var. 

m 
z 

Nematode diseases 
Root-knot 

Root rot or decay 

vigrae 

Meloid'c.gne inc,3mta 

Meloidogyne .avi nica 
Rotylenchulus reniformis 

Castillo (1974) 

30 
0z 
K 

Z 
I> 

Viral diseases 

Tylenc.';or,,tvnchus sp. 
0 
ratyienchus sp. 

r

> 

Curly top 
Green mosaic 

Little leaf 

Unidentified virus 
Cowpea (aphid-borne) 

mosaic virus 
Unidentified virus 

> 

0 
Z 
0 

Ring spot 
Yellow mosaic 

Unidentified virus 
Bean (common) mosaic virus 

0 
0 

Cucumber Bacterial diseases 

Soft rot Ervvinia carotovora 
Wilt Ewinia tracheiphila 



Table 10. (Continued) 
Crops Diseases" 

Fungal diseases
Anthracnose 
Co tto ny lea k 
Damping-off 

Downy mildew 

Fruit rot 
Leaf spot
Powdery mildew 

Root rot 

Wilt 

Nematode diseases 
Root-knot 
Stunt 

Viral disease 
Mosaic 

Durian Fungal diseases 
Bark disease 
Fruit rot 
Leaf spot 

Causal Organisms, 

Co//erotrilhur77 ,faenarium 
P rhlirr?.1ph'-'- 7ir t~rra trum-

P.rhium dearnurn
 
Rhizoctonla So/ 0m
 

Sc/erotium r01s'" 

Pseudoperono;ord 

cubensis 


Rhizoctoni sc/ani 
Cercosrora sp.

Erysiphe c-ichoracearum 


Pythiurn deharyanum 

Rhizoctonia solan;
 
Ftisariun. axvspnrum
 

Meloidogyne incognita 
Ty/enchorhynchus spp. 

Cucumber mosaic v:rus 

Watermelon mosaic virus 

Trametes personii 
Dip/odia duriones 
Placosphaeria durionis 

Control Measures 

Use nlack polyethylene plastic mi Ich 
to minimi..e infection from downy 
mildew and increase the number and 
quality of fruits. 

Use resistant varieties: IIPL-Cu 2 ind 
UPL-Cu I 

Use resistant ',arieties: UPL-Cu 2 and 
U PL-C,. 1. 

Keep areas tree from weeds. Fcllow 

good sanitation Lractices. 

Use varieties v.hich are tolerar't to 
mosaic: Tab!egreen. Zamboanga. and 
Gemini. 

References 

lag (1974) 

m 

Deanon (1966) > 

> 

0 
z 

0n 
0 
0 

Ouebral (1973) 



Eggplant Bacterial diseases 
Soft rot Ervinia carotovora 
W;it Pseudornonas solalacearum Use resistant varieties: Long Light Anonymous (1975) 

Purple and Dingras Multiple Purple Deanon, et al. (1975) 
No. I. 

Fungal diseases 
Ant'racnose Co/letotrichulm melongena Reriove and burn al! diseased fruits Orillo. er al. (1959) 

Blight Phomopsts ,exans 
and leaves. 

Cottony !eak 
Damping-off 

Sclerotiurn rols;i" 
Pythium aphaniderrra tus 
Phomopsis vesans Rsmove and burn immediately 

Ilag (1974) 
Orillo. et al. (1959) 

infected seediincs including the soil. 

Sterilbze the soil before sowing the 
seeds. 

Pythium debaryanum 
Rhizoctonia so/ani 

Fruit rot 
Sclerotium rolfsii 
Colletotrichum melongena Collect and burn infected fruits. Deanon, et aL (1959) m 
Dip/odia degenerans Set the plants farther apart in the Z 
Phomopsis vexans 
Ph./ostictahortorum 

field. 
0 

Phytophthora me/ongena
Phytophthora Parasitica 

K, 
m 

Rhizoctonia soai --

Leaf mold 
Leaf spot 

Cladosporium fulvum 
Cercospora melorgena 
Co/!torichu me t onaena 

-
> 
>" 

Phomopsis vel ans
Phy/l/osticta hortorum -4 
Rhizoctonia solani 

z 
SePtoria /ycopersici 

0 
Rust 
Stem rot 

Puccinia tubulosa 
Sc/erotium rolfsii 

0 
0 

Tip over 
Wilt 

Phompsis vexans 
Scleroium rolfsii 
Fusariurn oxysporum 

PC 



Table 10. (Continued) 
Crops Diseases, 

Nematode diseases 
Root-knot 

Root lesion o, rot 

Stunt 
Others 

Garlic Bacterial aisease 

Soft rot 

Fungal diseases 
Bulb rot 
Do',wny mildew 
Leaf spot 
Pink root 

Purple blotch 
Smut 
White rot of bulb 

Nematode diseases 
Bboat 
Root-knot 
Root lesion or rot 
Stunt 

Ginger Bacterial diseases 
Rhizome rot 
Wilt 

Fungal diseases 

Black rhizome rot 

Causal Organisms, 

Meodogyne hapla
44e/oiodogyne incognitaCatlo(93 

Pratylenchus spp. 
T/,lenchorhynchus spp. 
He/cut ienchus spp. 
Roty/enchuius spp. 

E,'. n a carotovora 

F-sahumn oxysporum f. cepae 
Peronospora destructor 
Cercospora duddiae 
Phorma tenastris 
Airernfr/a porri 

Urocystis cepulae 
Sc/eotium cepivorum 

Diry/enchus dipsaci 
Meloiaogyne javanica 
Prjt ;.'enchus spp. 
Tylerchcrhyrchus spp. 

Xanthcrnonas zingiberi 
Pseudomonas soianacearum 

Rosellinia zingiberi 

Contro! Measures 

To control black rhizome rot and leaf 
spots: 

Do not stock, pile, or store healthy 
rhizomes along with shrivelled and 
discolored ones. 

References 
mz 

Castillo (1973) z 

z 

> 

> 

0 
Z
 
0
 

0 
a 

Mailum ana 
Divinagracia (1969) 



Never use discolored and shrivelled 
rhizomes for planting. 

Disinfect seed pieces. 

Avoid cicse and thick planting. 

Practice crop rotation. 

Leaf spot Coniothyriurn zingiberi 

Phyllosticra zingiberi 

Nematode disease 
Rcot-knot Meloidogyne arenaria 

Melnidogyne incognita 

Grapes Bacttarial disease 
Crown gall Agrobacrerium tumefaciens Quimlo and Quimio 

(1974) 

Fungal diseases 
Anthracnose Elsnoe aropelina 

Co/ieto trichum 
g/oeosporioides m 

Bird's eye rot Elsinoe ampelina Z 
Black rot Guimarcia bidwelli 
Branch necrosis or 

dead arm Crytosporel/a wticola 
0 zK 

Downy mildew Plasmooara viticola m 
Lea spot Cercospora vi'"cola z 
Powoery mildew Uncmula nicaior 
Rust Physopella vicis > 
Botryociplodia 

of grapes 
rot 

Botryodiplooia rheobromae 
Lantican and Quimio 
(1976) 

> 

Nematode diseases 
-

Root-knot Me/oidcgvne arenaria Davide, et al. (1979) Z 
Meloidogyne incognita 0 

Others Rotylenchus reniformis n 

Tylenchulus sernipenerrars 
0 

Viral diseases 
Fan leaf Grapevine fan leaf virus 
Interveinal chlorosis Unidentified virus 



TabIe 10. (Continued)
 
Crops Diseases, 


Guava Funga diseases 

Anthracnose 


Canker 


Guavabano 0 unnal disease 
Leaf spot 

Hyacinh bean Funaal diseases 
Leaf spot 
Leaf disease 

Orange gall 

Stem diseases 

Nematode disease 
Root-knot 

Jackfruit Fungal diseases 

Fruit decay 
Fruit rot 
Inflorescence rot 
Leaf spot 
Pink disease 
Soft rot 
Stem rot 

Jute Fungal diseases 
Black band or 
stem rot 
Damping-off 
Stem rot 

Nematode disease 
Root-k-iot 

Kenaf Fungal diseases 
Blight 

Causal Organisms2 

G/oeo:sporiurm psidii 

Co/l orrichurn 

gloeoso,-inirtes 
GlUeosoorium psidii 

Phylosrlcta insulacum 

Cercosporasr 
Septoria lablabina 

Woroninella dolochi 
D0/oc'a /sb/ab 

/eloidogyne javanica 

Dio/odia sp. 
Rhizopus artocarpi 
Rhizopus artocarpi 
Cerrospora artocarpi 
Corticum salmoncolor 
Rhizopus nigricans 
Sclernr.:.,i rolfsii 

Macrc homa corchori 
Rhizocronia sc/ani 
Macropho.na phaseofi 

Meloidogyne incognita 
Me/o'dogyne javanica 

Phoma sabdariffae 

Control Measures 

Practice 2-3 year crop rotation since 
the fungus can live on decaying 

References 

m z<
 
0 

m 

> 

> 

0
 
0
0 

0 

Quiniones and 
Orillo (1952) 

http:Macropho.na


plant remains for 3-6 months or 
longer. 

Never plant roselle before or after 
kenaf. 

Gather and burn all infected slant 
remains. 

Damping-off P;,t.,iurn d.baryanum 
Sclerorium rolfsii 

Foot rot Rhizoctonia solani 

Sclerotium ro/fsii 
Leaf spot Cercospora hibisci 
Wilt Vertici/ium a/boatrum 

Nematode diseases 
Root-'-not Meloidogyne incognita 
Rooi lesion o, rot Prary/enchus ..p. 

Lanzones Fungal disease 

Root rot or wilt Unilentified fungus Dig up dead trees and b, -n allparts. Coronel (1977) 
m 

z 

Treat infected roots with .rme-sulfur Char;iiongco (1965) 

so!ution immediately, z 
Avid cvercrov; ng t-i S either 
amongq the-mselves c with other 

mz 
trees. The trees sroj d be spaced 
7 rrix 7 m -,anart. > 
Provide adec;uate drainace during > 

rainy days since the root rot 
organism prefers waterlogged soil. 

Nematode disease 
Root-knot iteloidogyne incognita 0n 

Lettuce Bacterial disease 
Soft rot Erwinia carotovora 0 

Fungal disease-

Bliqht Sclerotium rolfsii 
Damping-off Fusarium sp. Sterilize the seedbed for starting Orillo. et al. (1959) 

seedlings. 



Thble 10. (Continued) 

Crops Diseases, 

Downy mildew 
Leaf spot 

Stem rot 

Nematode diseases 
Root-knot 

Root lesion or rot 
Stunt 

Lima bean Bacterial dis-ase 
Blight 

Fungal diseases 
Anthracnose 

Blinht 
Damping ijff 

Dowry miide.v 
Leaf s ot 
Rot 
Spotting of pods 
and seeds 

Nematode dispases
Root-knot 
Others 

Causal Organisms' Control Measures References 
m 

Plant onl,,,sufficient seeds in 
seedbed. 

a z< 
0 
0 

Provide adequate ventilation to avoid
excessive damness. K 

m 

Pythium aphanidermaturn -7 
Pythium debaryanum
Rhizoctnia solani > 
Sclerotijm rollsii > 
Bremia -"-tucae 
Alte-naria brassicae
Cercospora lactucae 
Sclerotium rolfsii 2 

.0 
n 

Meloidogyne thamsi 
0 

Melcidogyne iavanica 
Prarylenchus spp. 
Tylenchorhynchus spp. 

Pseudomonas phaseoli 

Colletot chum 
lindemuthianum 
Rhizocronia soiani 
Pvtniurn deharyanir? 
Rhzoctonia so/ait/ 
Phytophthura c'faseoli 
Cercospora lusso'niensis 
DiploJi3 phaseo/n 

Cladosporium herbarum 

Mle/oidogyne spp 
Rotylenchulus spp. 

Castillo (1973, 1974) 



Maguey 


Mango 

Fungal diseases 
Anthracnose 
Leaf spot 

Bacterial disease 
Leaf spot 

Fungal diseases 
Anthracnose 

Angular leaf spot 
Black mildew 
Die-back 

Fruit rot 

Leaf blight 

Leaf spot 


Mistletoe 

Pink disease 

Tylenchorhynchus spp.
 
Hop/olaimus spp.
 

Co//etotrichum agaves
 
Dip/odia agaves
 

Bacillus mnangifera 

Co//etotrichum 


gloeospor'oides 


Leptothyrium circumscissum 
Meliola mangiferae
 
Diplodia natalensis 


Asnerginus niger 

Pestalozzia mangiferae

Thiela viopsis paradoxa 


Pesralozzia paucisera 


2ercospcra mangiferae
 

Pesta/ozzia funerae

Pestalozzia mangiferae 

Phyllachora sp.

Loranthus phi/ippinensis 


Corticium salmonicolor 

During off-season, do flowering 

induction afte, 1-2 dry months to 
avoid the disease. 

Handle the fruits carefully to avoid 
bruises which are avenues of 
infection. 

Pluck the mistletoe plants as they 

appear to reduce the effect of 
parasites. Erad;,.3te the parasite by 
cutting the affected branch several 

inches below the mistletoe. 

Burn all prunings. 

When the disease persists in the
Plantation. prune the less important 

branches for better aeration. This will 
lower the relative humidity which is 
conducive for disease development. 

Custodio, et aL. 

(1975) 

Ouimio 

(1974) 

Castiilc 

and Quimlo 

al. (1975) 

m 
z 

0 
K 

mz 
> 

> 

a 

Bergonia, et al. 
(1975) 

z-4 
0 
n 

0
M:~ 

0 

U 

C.3 



Table 10. 
Crops 

(Continued)
Diseases, 

Scab 
Seed rot 

Seedling blight
Sooty mold 

Stem-end rot 

Mulberry 

Mungbean 

Twig blight 

Fung?' diseases 
Leaf spot 
Powdery mildew 
Rust 

Fungal diseases 
Anthracnose 

Blight 

Leaf spot 

Powdery mildew 

Causal Organisms' 

Elsinoe mangiferae 
Rhzcctonia solani: 

Scierotiurn deiphiniae
Phytophthora sp. 

Capnodhirn manuiferum 


Diplodia naralensis 

Diplodia natalensis 

Cercospora sp. 
Phy//actin/a suffulta 
Kuehneola fici var. moricola 

Colletotrichum 
/indemuthljnum 
Rhizoctc :ia solani 

Cercospora cruenta 

Erysiphe polygoni 

Control Measures 

Cneck the appearance of the disease 
by destroyina the insects that 
excrete the "honey cew.-

Avoid using banana leaves as 
cushion since they are infected with 
a similar f:-ngus infecting the fruits. 
Use of old newspapers is 
recommended. 

Do not sow infected seeds, or seeds 
from infected pods. 

Plant resistant varieties: CES 1D-21 

(Pagasa) and UPL-Pn 4 (Biyaya). 
Plant mungbean when its vegetative 
growth will not coincide with the 
environmental conditions most 
favorable for occurrence ano develop
ment of powdery mildew. 
Plant resistant varietis: CES 1D-21 
(Pagasa) and CES 2F-1 (Pagasa #2). 

References 

____ m 
z 

Bergonia, et al. 
(1975) 

zK 
mz 
> 
r
0> 

z 
n 

0 
c) 

Barredo (1977) 
lag, et al. (1979) 
Soria and Quebral 
(1973)
Quebral (1974) 



Rust 

Stem-end rot 

Stem rot 


Nematode diseases 
Root-knot 

Root lesion or rot 

Root lesion or decay 

Viral diseases 
Mosaic 

Mottle 
Little leaf disease 
Leaf curl browning 
Witches' broom 

Muskmelon Fungal diseases 
Anthracnose 
Downy mildew 

Powdery mildew 

Fruit rot 

Scab 

Uramyces appenaiculatus 
Rhizocionia solani 
Fusarim solani f. sp. 
phaseo/i
 

Meloidogyne javanica 

Prarylenchus reniformis 

Rotyienchulus sp. 

Bean common mosaic virus 
Yellow mosaic virus (YMV) 
Green mosaic virus 
Blacgran rnottle virus 
Unidentified virus 
Unidentified virus 
Mycop!asmalike organism 

Colletotrichum lagenarium 
Pseudoperonospora 
cubensisr> 
Erysiphe cichoracearum 

Fusarium roseum 
Fusarium solani 
Phytophthora parasitica 
Fusarium moniliforme var. 
subglutinans 

Cladosporium cucumerinun 

Practice crop rotation using 1 or 2 
croppings of resistant cereals (rice 
and corn) preceding the mungbean 

crop durin- each cropping year. 

Control the nematode pooulation by
flooding, especially in a rice-fielr,
[egurnes-vegetables cropping pattern. 

Use tolerant varieties: 

Imperial 45 and Honey dew. 

To reduce losses, scrt carefully and 
discard infected fruits before storage 
and transport. 

Dip the fruits in 2.5%, borax solution 

at 43'C for 30 seconds to control 
postharvest development of the 
disease. 

Catedral and Halos 
(1977) 

C..-stillo and 
Litsinger (1977) 

Talens (1979) m 
z 
< 
M 

Benigno (1979) z 

m 
-Z 

> 

Deanon. et al. (1975) >0 
Quebral (1973) -a 

> 

Quimio and Quimio 
0 
z 

(1974) -n 
0 

Quimio and Quimio 0 
(1974) c



Table 10. 
Crops 

(Continued) 
Diseases, 

Stem-end rot 

Wilt 
Nematode disease 

Root-knot 

Viral disease 

Mosaic 

Okra Fungal diseases 
Daroing-oti 
Leaf mold 
Leaf spot 

Nematode diseases 
Root-knot 

Onion 

Root lesion or rot 
Stunt 

Bacterial disease 
Soft rot 

Fungal diseases 
Black mold 
Black stalk rot 

Causal Organisms, Control Measures References 

Fusarium moniliforme var. 
su2bglutinans 

m 
< 
0 

Fusamrhm roseurn 
Fusarium solani 

Physalospocrarhodina 

Fusarium oxysporum 

z 
F 

z 
-

Meloidogyne incognita 

Mleloidogyne ja vanica 

> 

-o 

Watermelon mosaic virus 
q 

Cucumber mosaic virus 
Unidentified virus 

0 
n 

Pythium debaryanum 
Cercospora abelmoschi 

CercosDora hibisci 

:10 

-oO
Cn 

Meloidogyne arenaria 
Aleloidogyne javanica 
.ratylenchus spp. 
Tylenchorhynchus spp. 

Bacillus subtilis 
Ervvinia carotovora 
"'seudomonas aiiicola 
oseudornonas cepacia 
,anrhomonascaosici 

Aspergillus niger 
Macrosporium parasiticum 



Blight 
Bulb rot 

Damping-off 
Downy mildew 
Gray mold 
Leaf spot 
Neck rot 
Pink rot 
PLirple blotch 

Root rot 
Rust 
Smudge 
Smut 
Soft rot 
White bulb rot 

Orchids Bacterial diseases
(Include the Brown rot 
following Soft rot 
genera:
Cattle ya, 

Cymbidiurn, 

Dendrobiurn, 
Grandiflora, 
Phalaenopsis, 

Spa thoglottis, 
Vanda) 

Phalaenopsis rot 

Fungal diseases 
Anthracnose 

Sclerotium or 
basal rot 

Sclerotium ro/fsii 
Fusarium oxysoorum 
Fusariurn sonatum 
Sclerorium cepivorunm 
Peronospora destructor 
Borryr-s alii 
Cercosoora duddice 
Botrytis a/li 
Dhoma tenastris 
Alrernaria porri 

Fusartum oxysporium 
Puccinia porri 
Colletotrichun circinans 
Urocvsris cepu/ae 
Rhizopus nigricans 
Sclerotium cepivorum 

Pseudomonas cart/eyae 
Erwinia carotovora 

Unidentified bacteria 

Colletotrichum 

gloeosporioides 

Sclerotium rolfsii 

Practice crop rotation. Maintain 
sanitation. 

Practice crop rotation. Destroy dead 
foliage and rotten bulbs. 

Avoid injuring the plants. Do not 
expose them to prolonged wetness. 

Control insects and small animals 
that bite or cause wounds. 

Provide proper ventilation in the 
greenhouse. 

Provide plastic roof, especially for 
Phalaenopsis. to shield plants from 
too much rain. 

Avoid suiiscalding and injuring the 

plants. 

Remove infected leaives. 

Remove infected, dying plants 
carefully and burn them. 

Quebral (1973) 

Quebral (1973' 

Valmayor, et aL m 
(1977) z 

< 

0 
zK 

mz 
4
 

> 

0 
z
0 

Valmayor, et al. "n 

(1977) 
0 
"0
 

Valmayor, et al. 
(1977) 



Table 10. (Continued) 
Crops Diseases, 

Black rot 

Yellow spot 

Floral stalk rot 
Basal root rot 

Nematode disease 
Yellow bud blignt 

Viral disease 
Mosaic 

Ornamentals 
Fungal diseases 

Anthracnose of 
antnurium 

Causal Organisms, 

Phytophthora palmivora 

Unknown 

Unknown 
Unknown 

Apheiencoides bessey 

Cymbidium mosaic 
virus 

Tobacco mosaic virus -
Orchid strain 

Gloeosporium sp. 

Control Measures 

Isola-e 7,fecteo pants from healthy 
ons A .C d splashinq the soil to 
nearL"ya' t .tben ,'.alering.K 

ssir:)e.Use ster-O -cdifp 

Contrc '-SfoIS sne crawling soil 

Practice a17.!,t.Cl quarantine. 

Control insects. sna.!s, and other 
small animals nce they may carry 
the fungus. 

AvoDd dampness, especially pro
longed ones.
Avoid wounas. 

Dio knives and pruning shears in a 
solution of tnsodium orthophosphate 

to kill any sap-transmissible virus 
adhering to the surfaces. 

Avoid wetting the foliage when 
watering. 

References 
m 

I 
0 

zm 

Valmayor, etal.. 
(1977) --I 
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z 
0 

Divinagracia (1979) 

0 
03 

Pirone (1970) 
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Collerotrichum sp. 

Anthrarnose of 

samraguita Colletotrichum sp. 

Anthracnose of 
milflores Collerotrichum sp.
 
Po',dery mildev of
 

milflores Oldurm sp.
 
Leaf spot of
 
mussacnda Cercospora sp.
 
Leaf spot of
 

gumamela Cercospora sp.
 
Leaf spot of
 
gladiolus Curvularia lunara 


Pencil/ium gladioli 

Corm rot of 


gladiolus Fusariurn oxysporum f. 


gladioli 

Rust of gladiolus Uromyces sp.
 
Rust of yellow day 

lily Puccinia SD. 

Sclerotium rot of 
Saint Paulia Sclerotium sp. 

Bacterial diseases 
Soft rot of 

Kalanchoe Probably: Ervinia carotovora 
Blight of gladiolus Unknown bacteria 

Viral diseasesMosaic of dahlia Unidentified virus 

Remove and destroy badly infected 

:eaves or parts of leaves. 

Avod woibnding the corms. 

Store corms in a cool dry place at 

2-7'C to prevent initial infection. 

Practice prompt curino or drying of 
corm. 

Cure freshly harvested corms at 
about 29-C for 10-15 days. 

Pirone (1970) 

mz 

0 
z 

m 

-

> 

>, 

Plant healthy corms in a new area. Pirone (1970) 

0Z 
0 
n 

M 

"Dcn 

-4 



Table 10. 
Crops _ 

(Continued) 
Diseses, 

Papaya 

Ye c . nospot 
Mosaic cf< 
sar2aquita 

Nematode diseases 

Root-knot of dahlia
o•Sit a i i V'/lt of Saint Paulia 

Bacterial disease 
Soft rct 

Funcal disenses 
Anthiacnose 

Blight 

Damping-off 

Fruit rot 

Causal Organisms, 

Unidentified virus 

Ael/oiuogyne incz gnita 
Unknown nematode 

Erwina caricae 

ColletorrIchum 

glofosporioides 

Phytoph:hvra parasitica 

Pythiu'n debaryanum 

R/rtzoctania solani 

Sc/erjium ro/fsii 
Cercospora papayae 
Colle tot!,. mch! 
gloeosponoides 

Co//etctrichurtm papayae 
Fusartum so/an/ 
Lasip'diplodia theobrornae 

";p.Peni'cil un? 

Phytophtora pa/ivora 

Phytoph.hora parasizica 
Rhizopus niqr'cans 

Control Measures 

Store papaya at 100 to delay 
ripeninq and inhibit anthracnose 
development. 

Remove &nd destroy immediately
infected olants an( fruits from the 
orchard 

Good drasaqe condticns reduce 

nfectic-. 
Steriize soil in Tihe seedbed a! 
80-85 C for 30 minutes. 

Remove intected plants ano fruits 
immediately from the field and 
dispose them croperly. 

References 
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Lea; spot 

Powdery mildew 
Target spo, 
Wilt or root rot 

Nematode aiseases 
Root-knot 
Root rot or decay 

Viral diseases 
Leaf curl 

Mosaic 
Pea Fungal diseases 

Blight 

L)anping-off 

Fooi rot 
Powdery mildew 

Root rot 
Stem car-ker 

Nenaloce diseases 
Root-knot 
Root rot 

Peanut Bacteial disease 
Wilt 

Fungal diseases 
Black leaf spot 

Botryocio/odia treobtornae 
Rhizopus 3tolonirer 
Helminfhosporiuni papayae 

Ei-ystphe sp 
A'iycospriaerel/a caricae 
Phytuphthora palmivora 

,!eloi'ooyne i.'cogrita 
Roivlcnchutus rentfofmis 
Htlicuryienciws sp. 
Praty/enchus sp. 

Papaya leaf curl virus Remove diseased piar';s wiile Pantastico, er al. 
incidence of the disease is stil lowv. (1977) 

Papaya mosaic virus 

Avoid planting cucurbits near papayaplarts. Cuevas and
Espino (1976) 

Ascochy, pitiodes m 
Pythiuni oebaryanu<n 
Scierotum rolfsii 0 
Ascochyta pinodes Z 
Erysiphe polygoni 
Peronoplasrricpara 
Rhizoctof,,ia sulani 

sp. 
mz 
Z-i 
>-

Rhizoctonia solani > 

0> 
Meloidogyne Incognita 
Prarylenchus spp 

Pseudomnonas solanacearurn 
Z 
0 

0 
Cercospora personata ObseR'e proper spacing o, plants. Raymundo and 

Plant resistant varieties such as 
Lapis (1962) CD 

FBI-9 (EG Red x Fants 17). 



Table 10. (Continued) 

Crops Diseases' 

Blight 
Damping-off 
Leaf spot 
Pod rot 
Root rot 
Rust 
Stem rot 

Wi!t 

Nematode diseases 
Root rot or decay 

Stunt 
Others 

Viral diseases 
Mottle 

Ring spot 
Rosette 

Pechay Bacterial diseases 
Black rot 
Soft rot 

Fungal diseases 
Black leg 
Clubroot 


Damping-off 

Downy mildew 
Gray leaf spot 

Causal Organisms' 

Rb,:zoctonia so/an,
 
Sclrorum rol/si 

L-,ptogloeum arachidis
 

Scierotumn roffsii 


rc!erotium roi/sii 
Pucci'.a arachidis 
Scnrotnunmrolfsii 

Sclerotiln ro/fsi0
 

ioryenchu/us reniformis 

T'/le,-hcrhynchus spp. 
Api,. enchus sp. 
Heiicotv!efmhus sp. 

Peanut mottle virus 

Unidentified virus 
Peanut rosette virus 

Xanthonionas campestris 
Erwinia carorovora 

Phoma lingam 
Plasmodophora brassicae 
Fusarium spp. 
Pythium debarvanum 
Ph izoctonia so!ani 
Sclerotium ro/fsii 
Peronospora parasitica 
A!ternaria hrassicae 

Control Measures 

Plo.' deep to bury the surface debris-

Avoid thinn:ng of soil around the 
base of the plant during cultivation. 

Avoid planting seeds from infected 

plants since the virus is seed-borne. 

References 
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Heart rot Pythism aphanlderrnatum 
Leaf spot Al:ernaria hercu/pa 

Corcospora arroraciae 
CercosLora brassicicua 

White rust Albugo canrdida 

Wilt or yel:o.s Fusariun? oxysporurm f. 

cOcrlllr!'qans 

Nematode diseases 
Root-knot MUoidogvne incognita Apply chicken manure or rice straw Quistado (1970) 

compost at 5 kgf2 m 
2 

. 
Root lesion or rot Prat-,'!echus sop. 

Stubby root Trichodc if sp, 

Vira; disease 

Mosaic Unidentified Airus 

Pepper Bacterial diseases 
Blight Xanttomnna:: vesicatoria 
Fruit spot Xarit;omnor;as vesifatoria 
Leaf spot Xarttonmoras vesicatoria 

Bacillus s!ibtilis m 

Soft rot Ervima otroseo'<ca 

Xarthom,.ors capsici Z 
Wilt Pseudo,',-onas solanacearum Use resistant varieties. Quebral (1973) m 

z 
Funga; diseases 

Anthracnose Col/etotrichurn nirurm 

Colletrorichurn7 phomoides > 

Blight Phornopsis vexas > 
Phtopirhoracapsici 
Rhizoctoria Solafni 

Dampino-off 
Sclera titiri rolfsil 
Pythium debaryanum 

0 z 
0 

Rhizocionia so/ani _n 

Scicrotiurn rolfsii 

Frog-eye Cercopora capsici 
Fruit rot Alteinaria sp. Micosa and flag Co 

Colletotrichum nigrurn (1977) 
Phorna destructive



Table 10. 
Crops 

(Continued) 
Diseases, Causal Organisms _ Control Measures References 

Leai mold 
Leaf spot 
Powdery rrildev.
Ripe rot 

Stem-end rot 
Stem rot 

Wijlt 

Pihvto;i'thoraparasirtca 

Ver-icularia c.(7psC" 
, ,'r n o yspOr'jtn) 

Fusanurn SO/ali 
CIanCspc)r'iim f/vum 

S2ptora /i'copersici 
Erinne sp. 
ColletorrIchumphornoides 

Cercospora capsici 
Scierotiun? roIfsii 
FUsaiJ;oJU o vstorun

m 
Z 

0 
Z 

m 
5 

0 

NematodeRoot-knotdiseases 

Root lesion cr rot 

Veioiao vne arenaria 

Me/oldog ,ne incognita 
Pratylenchus spp. 

0 
0 
n 

M 

M,.osaic 
Vira:diseses

Tobacco mosaic virus C 

Yeliov. mosaic Unidentified virus 
Pigeon pea Neinatode disease 

Pineapple 
Root-knot 

Bacteriai diseases
Fruitlet brown rot 

Fruitlet black rot 

Meloidogyoe lavanica 

Ervvlnia ananas 

Pseudoinonas ananas 

Apply potash fertilizer to increase 
acldity. Fruits of low acidity are most
susceptible to disease. 

Bondad, et al. (1977) 

Fungal diseases 
Basal rot 
Butt rot 
Damping-off 
Heart rot 

Phyrophthora parasitica 
Thie/,aviops;s paradoxa 
Scleotium rolfsii 
Phytophthora parasitica Avoid contaminating the *heart' with 

soil infected with P. parasitica or P. 
cinnamom,. Use well-drained soils on 

Bondad, et al. (1977) 



icfes'ec areas. P:an, on raised beds 
,at eas! 23 cm hin. Provide 
rainace cna's to intercept outside 
run-off. 

Lear-base rot Tielaviopsis pa-arjoxa 
Leat spot Asterine/la atuhlnar-ni 
Root rot Phytopnthora parasitica 
Soft rot of fruit Thielaviopsis paradoxa Treat the fruits '..;thin 2 hours after 

harvesting. 

Dip them in 1-2 /: o-phenyl 
pnenate. or half of the fruit in 1% 
sodium salicylarilide solution. 

Spray cr -Pint the cut end with 2.5% 
" sali.,;ic acid i:,,3U alcohol solu

tion. or dust the cut surface v.th 
25h benzoic acid 

Refricerate tne fruits at 7.2-C. 
White leaf spot Thielaviopsis paradoxa 
Wilt Phytophrhora sp. Avoid contaminaiing ihe 'hear,'with Bondad, et al. m 

soil infected wiih P. parasitica o, P. (1977) < 

Use on!,i,v'.'ll-orained soils on 
0 
z 

infestd areas. m 

Plant on :aised oaos (at least 23 
hign). Provide drainage canals to 

cm 
z 

,nterceoi outside run-off. 0 

Nematode diseases 
Root-Knot Meloidogyne incognita Avcd frecuent replanting of pine- Bonoad, et al. -I 

apsle i, tie same field. (1977) 0 

Rotation with pangola grass 

:Digirar;adecu.m-he,,s has ibeneficial m 
effects but its economic feasibility is C 
uncertain. 0 

Root rot or decay Rotylenchulus reniformis -0 

Helicotylenchus sp. 
Criconernoides sp. 



Table 10. (Continued) 
Crops Diseases' 

Viral diseaseK 
Yeflow spot 

Potato Bacterial diseases 
B:ackleg 
Soft rot 

Wilt 

Fungal diseases 

Black scurf 
Damping-off 
Early bigr' 

Late bligl-t 

Leaf spot 
Scab 

Causal Organisms8 

Hemycriconemoides sp. 

Unidentified virus 

Erwinia phyrophrhora 
Bacillus sub'ilis 
I-rwinia carotovora 
Xanthomonas capsic; 
Pt.Leudnmonas solanacearum 

Rhizoctonia 5olani 
5clerorium rolfsii 
Alternaria soan, 

Phytophthora infestans 

Cercosporabatatae 
Streptomyces scabies 

Control Measures 

Praciice crcp rotation. 

Practice sanitation in the field, e.g., 

reduce early-season sources of 
inoculum (infected seeds, piles of 
waste). 

Plant resistant cultivars !ike 
',onchila.'Reduce loss by deep 
hill1rn.
 

Practice crop rotation (e>cluding 
beets. ca-rots. flesh, rooted 
crucifers. and other host cops) for at 
least 2 y-ars. 

Keep soi; reasonebl\, v.et just before 
or during tuber iritiazion to reduce 
severity of the disease. 

References 
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'h s eo e a prolem. 
, a o,.vpH of 5.0-5.2. For 

soil ,..tn PH above 52,apply acid

forw c fortilizoe s like urea. 
Or ¢ . ufat, and otier 

aTirt- nt 7 fertilizers. 
Avoid r ,.h-,n increase soil 

Sterm rot SclcrotiuLrn rclfsii 
Sprout canker Rhizoctonia solani Practice crop roiaticn with cereals Balaoing, et al. 

ano oitrer norrcst :ccps, (1979) 

Snallo,.,v pianting reduces the 
exposure time of the sprouts in the 
soil. 

Tuber rot Fusarium sp. 
Wilt Fusarium sp. 

Nematode diseases 
Root-knot Meloidogyne incognita Practice crop rotation. Balaoing, et al. 

(1C79) m 
Incorporate cncKen manure (which is z 

a good medium for rematophagus 
fungi) with toe soil before planting to 
keep nematoce population at a 

0 z 

tolerable level. M 
H 

Avoid crowvin susceptible crops. 

e.g.. beans. sv.'eet Dotato. tomato. > 
and cucurits. C 

Practice proper disposal of crop H 
residue by pio,.,,in out roots of 
potato plants immeciately after 0 

harvest to expose them to sunlight. z 

Root lesion or ro, Pratylenchus sp. n 

Stubby rot Trichodorus christei -
Rotylcnchulus reniformis 0 

Viral diseases 
Leafroll Potato leafroll virus Use certified seed. Spray all adjacent 

"n 

fields. Li 



Table 10. (Continued) 
Crops Diseases, 

Mosaic 

Rugose mosaic 
Hing spot 

Radish Bacterial diseases 
Black rot 

fta diseasesc' 
Fungal diseases 

Dampinc-cff 

Downy mildew 

Gray leaf spot 
Leaf spot
Root rot 

White rust 

Nematode disease 
Root-knot 

Viral disease 
Mosaic 

Rambutan Bacterial disease 
Vein necrosis 

Fungal diseases 
Fruit rot 
Rot 

Viral di3eases 
Ch:orotic ring spot 
Scaly bark 
Swollen :runk 

Ramie Fungal disease 
Leaf spot 

Causal Organisms' Control Measures References 

Potato viruses X,Y. S. 
Potato viruses X and Y 
Potato virus X 

M Taleris (1979) 
m 

M 
0 

Xanto/nMzonas c r77pestris 
m 
m 

z 
d c t'a3 

> 

F,/isar/un77 sp.Py'thiLun deba-yancrn 

Phizoctonli solani 

Sc!erotium ro/fsii- > 

Peronospora parasitica z 
Alfernaria brassicae 
Cercospora brassicicola 
Phoma lingam 0 

:0 

Albugo candidao 

AMe/oidogyne spp. 

Unidentified virus 

Xanthomonas nepheliae 

Unidentified fungus 
Fomes lignosus 

Unidentified virus 
Unidentified virus 
Unidentified virus 

Cercospora boehmeriana Collect and burn all infecte-d leaves Clara and Castillo 
including those that have fallen (1950) 
to the ground. 



Nematode diseases 
Brown tip 
Root-knot 

Aphelenchoides sp. 
Meloidogyne incognita 

Rice Bacterial diseases 
Leaf blight Xanthomonas oryzae Use resistant varieties: IR 20, IR 28. 

IR 36. PR42. IR 26. IR 29. 1R 32, 
IR 38. IR 30. IR 22. Syntha. Nagkayat.
Malackit. Songsong. Moderately 
resistant: IR 30. BP! 76. 

IRRI (1978, 1979) 
Ou (1973) 

Leaf streak 

Fungal diseases 
Bakanae 

Black kernel smut 

Xanthomonas trans!ucen-r 
f. sp. oryzicola 

Fusari, ,n moniliforme 
Gibberella fujikuroi 

Use resistant varieties: iR 38. IR 20. 
Moderately ,esistant: !R 29. IR 38. 
IR 26. IR 32, IR 36. 

Treat seeds with rcanic mercury 
compound. 

IRRI (1978, 1979) 
Ou (1973) 
IRRI (undated) 

IRRI (undated) 

or true smut 
Black sheath rot 

Tilletia barciayana 
Ophiobo',.; orvzinus 

z 

Blast Pyricularia oryzae Use resistant varieties: PR42, IR 28, 
IR 29. PR32. IR 40, IR 38, IR 36. 
Mderately resistant: IR 20. BPI 76. 
C4-63G. 

Apply Benlate. Kitazin. Hinosan.•0 
EL-291. Dithane M-45. 

IRRI (1978, 1979) 
Ou (1973) 

IRRI (undated) 

0 
z 
m 
z-_4 
> 
i'

> 
> 

Raise seedlings in lowland condi. > 
tions. Those raised in uplandnurseries are more susceptible to 0 

Z 

blast after transplanting. 

Reduce nitrogenous "ertiliaation to 
prevent severe outbreak of blast if 
rice varieties used are known to be 

0
"n 
0 
0 
-u 

susceptible to blast. 



Table 10. (Continued) 
Crops Diseases' 

Brovr bordered 
leaf spot 
Brovn or Sesame spot 
or seeding blight 

Root rot 
Glume spot 
Green kernel or false 
smut or green smut 
Leaf scald 

Leaf smut 
Linear leaf spot 
Narrow brown leaf 
spot 

Root rot 

Seedling blight 

Causal Organisms' 

Phyllosticra g umarnurn, 

Helriinrhospc;ium orvzae 

Opiiobo/is oryzinus 
Ph~l/osticta glurnarum 

Ustiiaqroidea vrens 
Rhynchosporium oryzae 

Eniyioma oryzae 
Curvularia cymbopogonis 

Cerco ,oraoryzae 

Sclerotium oryzae 
Pythium aphani, 'ermatum 
Pythium gracile 
Corticium rolfsii 
Helminthosporium 
sigmoideum 
Pvthium sp. 

Control Measures 

Practice sanitation, crop rotation. 

adjustment of clantingdate. proper 
fertilization, and water management 
in areas vnre the disease is 
endemic. 

Provide proper nutrition for optimum 
plant grovt . 

Use resistant varieties. 
Moderately resistant: IR 20, IR 42. 

IP 30. IR 26. 

Use resistant varieties: Rexoro. 
Fortunr Iola. Cl 461., 4440, Darlex, 
Subonnet. Taro. IR 38. Moderately 
resistant: IR 36, IR 42. IR 8. 

Chemical control: same as control 
for blast. 

Use resistant varieties: Tjeremas and 
Peta. Milfor No. 2 and Taichung 1 
(Native) appear to be resistant after 
emergence but not before emergence. 

r-"iiqp~zp inridpence. h,' H

19 
References 	 CO 
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Sc/era riurn ro/fsii ~ plv.nc to biry lebris on the soil 

surface. 

Pract:ce car'. and thorcugh 

CLutvati o. 

Flood 'he affected field with irriga
tion water after the first symptoms 
appear to check further development 

of seedling biict. Do not allo . 
irrication v.,ater To f'ow.' from infested 
soil to clean fields. 

Keep the seedbed ,.T.Avoid sites 

fo, seedbeds with sol higni in 
organic matter cortart. Use clean or 
veed-free seedbeds. 

Sheath blight Rhizoctonia solani Use resistant varietieF: Ch,,-Kao- IRRI (197P. 1379) 
Chain. Ch;,-c-Iin chung, Pinulzng-Sunc Ou (1973) 
2391. Zenith, Karnorase DV 112. IRRI (undated) 
M,.,eatel, resistant: IR 20. R 42, 

iF 29. ;P 32. IF 38, IR 30. IF 26. iR 8. 
Tamala IU:arg. Bahagia, Ta-poo-cho-z. 

Chemical control: Benlate, Hoe IRRI (undated) M 
22843. Topsin M, Validacin. 0 

Neoazocin. BASF 3050. Hinosan. : 

Iprodione Povral. m 
Sheath rot Sclerotium sphaeroides 

Acrocylindriurm oryzae Use resistant varieties: IR 36. IR 42. IRRI (undated) 
IR 32. IR 38 Ou (1973) o 

Stem rot Helminthosporium Reduce severity of the disease by IRRI (undated) a 
sigmoideum adding sodium silicate to the soil. 
Sclerotium oryzae or applying sufficient potash. 0 
Rhizoctonia solani nitrogen, and chosphate. z 

Burr infected rice stubbles after 
0 
-n 

harvest. -

Drain fields and aifow the soil to dry C 

and crack before irrigating again. CI 

Reduce disease damage by proper I: 

use of tertilizers. 
co 



Table i0. (Continued) 
Crops Diseasesa 

Stem rotten neck 

or blast 
Stackburn disease 

Nematode diseases 
Root lesion or rot 
Stubby root 
Stunt 
White tip 

Yellowing of leaf 

Viral diseases 
Orange leaf 

Tungro 


Ragged stunt or gall 

Grassy stunt 

Causal Organismsh 

Pvriculatia oryzae 

Alrernaria pawckli-

Prarylenchus sp.
Trichodorus spp. 
Ty/enchorhvnchus spp.
Aphelenchoides besseyl 

Ditylenchus sp. 

Orange leaf virus 
Tuncro virus 

Ragged stunt virus 

Grassy stunt virus 

Control MeaSL,-es 

Use resistant nonlodqing varieties. 
Chemical control is not 
recommended. 

Use hot water 52-531C) treatment. 

For seed-eorne nematodes: presoak 
the seeds in c ,; ,..ater for a-12 
hours. Preheat tlm in ater at 
55-C tor 15 c-ons Treat them at 

0cC for 1, miWm'es, and finally dry
them. 

Remnve or destro StL'ien in the 
infested ,eld. Pd ,,., the field 3fter 
burnino the stubbes. Dry the field 
for 2-3 montns to reduce nematode 
population. 

Use resistant varieties: IR 40. IR 28, 
IR 29. !P 36. 

Moderately resistant: iR 26. IR 8, 
IR20. R 42. IR 29 IR 32. IR 38.
 
BPI 76, C4-63G
 
Use resistant varieties: IR 20. iR 32, 

iR38. IR42.
 
Moderately resistant: IR 26. IR 28,
 
IR 29, IR 30. R 40.
 
Use resistant varieties: IR 28, IR 30, 

References 
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IR 36. IR 42, IR 32. IR 38, IR40. 
IR 29. Moderately resistant: IR 26. 

Mycoplasma diseases 
Grassy stunt 
Yellow dwarf 
Orange leaf 

Rose Fungal diseases 
Basal canker 
Black spot 

Cylindrocladium scoparium 
Asteroma rosae 
Jiplocarpon rosae 

Gather and burn all fallen leaves 
the end of the growing season. 

at Pirone (1970) 

Crown canker 
Marssomina rosae 
Cylindrocladium scoparium 

Prune infected canes without cutting 
too close tc thu crafted area. 

Use stean Lasteurized soil since the 
tungus s soil-borne. 
Plant uninfected stock. 

Pirone (1970) 

Do not wet the leaves when 
watering. 

mz 
< 

Nematode disease 
Root-knot Meloidogyne spp.K 

0 
z 

Viral disease m 
z 

Mosaic Rose mosaic virus Do not use ;seased plants for 
propagation. Destroy them. 

Pirone (1970) > 
r-

Rubber Fungal diseases 
Anthracnose Colletotrichum -4 

Bird's eye spot 
Black thread 

gloeosporioides 
Helminthosporium heveae 
Phytophthorameadii Provide adequate vertilation. Thin Soria (1978) 

>. 
5 
z 

out ,he trees, or orune the branches 
where shade is too dense. 

Teodoro (1926) -n 
O 

Collect and 
and fruits. 

-n diseased leaves 0 
Cj 

Cover tapped surfaces with a mixture 
of clay and dung sulphur. Dig up 



Table 10. 

Crops 

(Continued) 

Diseases' 

Black root of fruit 

Brown root rot 

Canker 

Collar root rot 

Die-back 

Leaf spot 
Mildew 
Pink disease 

Red rot 

Root rot 

Causal Organisms' 

Phytophthora palnvora 

Hymenochaeta noic 

Phyfophrhora palmivora 

Ustulina zonata 

Botryodiplodia theobromae 

Colletotrichum 
g/oeosporioides 
Lasiodip/odia theobromae 
Phytophthora pa/mivora 

Cercos'ora cereae 
Unidentified fungus 
Corticium salmonicolor 

Sphaerostilbe repens 

Fomes lignosus 

Control Measures 

dead trc -s togetier with the roots 
and burr" tem ur stumps ard all 
peces Cof c v.a < 

Dc u ea c ee u,,tr. .. ith the 
' ccsP " ur t' Burn stun ps 
anc aii ccciees U~ zeoc oc. 

Scrace ac clean ccnereJ bark of 

large trees Rem ',e ar, discolored 
tiSsue Ce!o,,, tf:e Lar 
Remove the scurce of nfection. Use 

collar rspection near toe diseased 
trees to estabilsh the e>tent of 
spread. 

Folio,,. control measures for brown 
root rot. 
Cut and burn diseased trees. 

Observe proper spacing and 
drainage. 

Avoid tco much shading and inter
planting other crops. 

Destroy and burn affected trees as 
soon as detected. 

Carry out foliage examination once 
every 3 months in younger areas and 
three times a year in older ones. 
Dig and burn a" lead stumps or 
rotting logs. 
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Isolate the infected patches by 
digging deep trenches (60-90 cm 

Seedling stem rot Pestalozzia palmarum 
deep) aound them 
Give close u:tten,;sr to the prepara
tion of se -'. ad Tme care of 
nUrSeri -,, -'7-r Ineh position of the 
nurserl . 
has e 

..a-r a ch rt' of seedlings
i r! the old ground 

left to 1!ifa"i',t... 

Sterilize t .'S.I Livheatnnc or by 

Thread blight or 
.in. 

white stem blight Cyphella heveae 
romes pseudo-ferrous Cut off an~c ,r all affected parts. 

Wet rot Poria hypolateritia Carr', cut focae earination once 
eer,3 m,,moths in ouncer trees 
arc tnr3.-- in older ones. 

Dic a-c hjor
rcttinc oRn 

!ad stumps or m 
z 

Isolate t-
diccirg dee 

fec ,atcnes ny 
trenches (60-90 cm Z 

cdem around them. K 
White stem blight Cyphella heveae Ap., coai tar to white patches. z 

Disinfect vith 10 brunrlinum 
!antarurn. > 

Santol Fungal disease 
Seedling blight Phytophthora infestans Sterilize the soil before plariting Coronel and Castillo-> 

the seeds. (1978) -0 
Follc.. proper construction of the Z 
seedbed. Maintain sanitation. 0 

Sorghum Bacterial diseases-) 
Leaf streak Xanthomonas holcicola Benigno (1974) 0 

Leaf stripe Pseudomonas andropogoni Foliow seed treatment procedures. 
Mercado, et31. (1975)'u 
Barredo (1977) 

Maintain sanitation. Karganilla and w 



Table 10. 
Crops 

(Continued) 
Diseasesa Causal Organismsa Cuntrol Measuies References 

Stalk rot 

Fungal 0,tasesM 

Erv,:mIr,
Fung l 

carorovora
d,_, sesElasegui (1970) Z< 

AnthracnoseBlack or tar leaf spot C /'letotrichr araPhvl/achora sor'f, 
lmnico/llrt Z 

Downy miloew Sc/erospora sp. Maintain sanitation by roguing to 
z 
-n 

Grain mold He/minthosporiuM 
eliminate the 

e 
source of noculum 

Gray eaf spot 

Kernel smut 

ca ryopsicum
Cercospora sorhi 
Sphace/orhera cruenta 

Burn diseased leaves and plant Daris. 
> 

Usrilago sorghi 
Leaf blight Helfm)inthosporiurn turcicun Perform seed treatment before 

Leaf sheath 
Leaf spot 

rot Rhizoconia so/ani
He/minrhosporiu77 

sowing. O 

sorghico/a 
C) 

Root 
Root 

Rust 

rot 
and stalk rot 

Pvthium delbaryanum 
Rhizoctonia so/ani 

Puccinea purpurea 
Burn infected plants. 

0 

Seediing blight 
Zonate leaf spot 

Rhizoctonia so/ani 
Cloeocercospora sorghi Use disease-free and/or treated 

seeds to prevent the spread of the 
disease. 

Viral diseases 

Leaf gall (Fiji 
disease) Unidentified virus 
Mosaic (Red stripe 
or red leaf) Sugarcane mosaic v ,us Rogua infected plants. 

Soybean Bacterial disease 
Pustular spot Xanthomonas phaseoli Do not work among wet plants. Quenral (1971. 1974) 

Maintain a 3-year crop rotation. Quebral. et al. (0976) 
Dlant high cualitt, disease-free seeds. 

Plant resistant vsrieties: UPLB 
Clark 63. BPI L-1l-. 

Sy-2. Barredo (1-77) 
lag. et al. (1979) 



Fungal diseases 
Black miidew 
Blight 
Damping-off 

Downy mildew 
Leaf spot 

Rust 

Seea decay 

Stem rot 

Wilt 

Nematode diseases-.E 
Root-knot 

Root rot or decay 

Others 


Viral disease.-
Mosaic 

Trotreria venruroides 
Rhizoctonia solani 
Pythium debaryarium 

Peronospora sp. 
Cercospora diazu 

Uromyces sojae 

Phakospora pachyrhizi 
Pythium sp. 

Sclerotium rolfsii 
Sclerotinla scieroriorium 
Fusarum sp. 
Sclerorium rolfsii 

Me/otoogyne incognita 
M. incoonita acrita 

M. arenaria 
Rotylenchu/us reniformis0 
Heiicoty'enchus sp. 

Aphelenchus sp. 

Soyls-an mosaic virus 

Plant best-quality treated seeds in a 
well-drained fertile soil. 

Treat seeds with protectani 
cenemicals. 

Practice crop rotation to reduce 
source cf inoctilum. 

Use resistant varieties: BPI-L-114, TK 
Nc. 5. Crark 63. UPLB Sy-2. 

Plart best-quality treated seeds in a 
v,ell-drained fertile soil. 

Treat spcds v'ith protectant 
chericals. 

0 

m z 

> 

Do not use seeds from infected 
plants as planting materials. 

Ilag, et ai. (1979) 
Davide (1975) 

z 
-O 

Rogue out diseased clants at the 
first sign of infection in the field. 

Control aphid vector with proper 
insecticides. 

: 
0 



Table 10. 
Crops 

(Continued) 
Diseases' Causal Organisms' 

Squash Bacterial disease 
WiIt 

Furga! diseases 
Anthracrose 

Pseudouronas so/anacearum 

Cc//,torrichur lagenariun, 
Daminq-off Rhizoctonia solani 

Dcvnv m ide., 
Sc/eroriurri rolfsii 
Pseudoperonospora 
cutbensis 

Gray fruit rot 
Pov.'derv milde.' 
Stem-end rot 
Wilt 

Dip/odie nara/ensis 
Erysiphe cichoracearu., 
Phvsalosnora rhodina 
Fusaryurr, o),vsporum 

Nematode disease 
Root-knot ,7eloidoqyno incognita 

V-ral disease 
Mosaic Scuash mosaic virus 

Strawberry Fungal diseases 
Black seed disease 
Fruit rot 
Leaf scorch 
Leaf spot 

Powdery mildew 
Stem canker 

Aycosphaerella fragariae 
Rhizopus nigricans 
Diplocarpon earliana 
Mycosphaerella fragariae 
Alycosphaere/ia rosigena 
Uncinula nicator 
Rhizoctonia so/ani 

Nematode disease 
Root-knot Meloidogyne javanica 

Viral diseases 
Crinkle 
Dwarf 
Leaf roll 
Witches' broom 
Yellow 

Unidentified virus 
Unidentified virus 
Unidentified virus 
Unidentified virus 
Unidentified virus 

"jgarcane Bacterial diseases 
Gummosis 
Leaf scald 

Xanthoinnnas vasculorum 
Xanthemonas albilineans 

,A
 

Ccntrol Measures References m 
z 

0
 

m 
-4 
>
 

I
0
 

"a
 
>
 
0 
Z 

0 

0 

o"
 

Use disease-free planting materials. Lopez (1967)
 



Satisfy at least the optimum Reyes and Quebral 
nutritional and cultural requirements (1967) 

of the crop. 
Ratoon stunt Corynebacterium sp. Use healthy sets for planting. Treat Lopez (1967) 

setis obtained from unknown Reyes and Quebral 

Red stripe Xanthomonas rubrilineans 
sources. (1967) 

Stem or stalk rot Bacillus sacchari 

Fungal diseases 
Basal sheath rot 
or banded 
sclerotial diseases 

Rhizoctonia solan Burn dry leaves and stubbles after 
harvest. 
Remove all weeds in the plantation. 

Lopez (1967) 
Reyes and Quebral 
(.1967) 

Practice deep plowing to bury and 
kill scleroti3I bodies. 

Basal stalk rot or Sclerotium rolfsii 
basal leaf sheath rct 
Brown stripe Helminthosporiurn 

stenosphilus m 
Damping-off Sclerot,'um sacchari < 
Downy mildew Scierospora sacchari Use resistant varieties -H 

0 
Very nighly resistant: Z 

Phil. 6425 Lapastora, et al, n 

(1975) z 
Phil. 6317) In Luzon Espada and Rivera-
Phil. 6607) (1978)> 

Phil. 7115 
Phil. 7104 

Philsucom (1978) > 

Phil. 7106 

Phil. 7214 
Phil. 7215 Z 

Phil. 7220 
h 
n 

Phil. 7226 0 

Phil. 7228 0 

Highly resistant: cn 

Phil. 6029 Philsucom (1975) 
Phil. 6421 Lapastora. et al. 



Table 10. (Continued) 
Crops Diseasesa 

Dry sooty rot 

Ergot
Eye spot 

Leaf blight 

Leaf scorch 

Causal Organismsa 

Lasiodiplodia 
theobromae 
C/aviceps purpurea
Helminthosporium sacchari 

Leptosphaeria taiwanensis 

Stagonospora sacchari 

Control Measures 

PhI. 6212 

Phil 6512 

%'oderately resistant: 


Phil. 5723 


Resistant: 
Phil. 6429 
Phil. 6559 

Phil. 6614 


Phil. 6601 

Do not alirw a diseased field to 

contin,,with a second growing
season. 


Avoid olant!nc corn, sorghum. 

teosintes. 'ohnson crass. or sudan 
grass after sucarcane. Do not rotate 
sugarcane v.,ith these crops. 

Avoid applying too much ritrogen 

before the spot season. 

Practice cron rotation for at least 2
 
years.
 

Observe sanitation in tiie field and 
destroy .'.eeo hosts of the disease. 
Burn the trasr. after ha-vest. 

Use resisant varieties -( 

Very highly resistant:
 
Phil. 58260 

Phil. 7115 

Phil. 7177
 

References 

i - rni 

Ancnymous (1973) 

z 
Prli!suc,m 1975; m 

z 

LaDastora. et al 
1375) > 

Anonymous (1978) -> 

Espada and Rivera
(1978' C-. 

Rivara (1960) Z 
0 n 

M 

Reyes and Quebral 

(1967) 

Reyes and Quebral 
(1967) 

Lapastora, et al. 
(1975) 



Highly resistant: 

Phil. 6421 Lapastora. et al. 

Phil. 6512 
(1975) 
Espada and Rivera 

Phil. 5001Phil. 5303 
Phil. 5303 

(1978) 

Philsucom (1975) 

Phil. 5333 

Phil. 58260 

Resistant: 
Phil. 6553 Lapastora, et al. 
Phil. 6429 (1975) 
Phil. 6614 Esoada and Rivera 
Phil. 
Phi. 

7323 
7327 

(1978)
Philsucom (1978) 

Leaf spot Bakerophoma sacchari 

Cercospora acerosum 
Pestalozzia fuscescens var. 
sacchari 

m 
Phyl/achora sacchati Z 

Pineapple disease Thielaviopsis paradoxa Gather. pile. and turn all infected Reyes and Quebral 0 
cuttings arid stubbles. (1967) z 

Provide oood drai-age immediately~z Lopez (1957) m 

after land preparation. -4 
Pokkah-boeing or Fusarium moniliforrne G-ow resistant varieties -- Philsucom (1975)r> 
top rot Very highly resistart: Phil. 5001 

Highly resistant: Phil. 5303, 
Phii. 5333. Phil. 56226, 
Phil. 58260 

z 
Resistant: H-37-1933 Lopez (1967) 0 

Purpie spot or red -n 
leaf spot Dimeriella saccospora Maintain sanitation. Reyes and Quebral 

(1967) 0-u 
Red leaf sheath spot Cercospoa vagirae Use healthy setts for planting. o) 

Practice proper cultivation. 



Table 10. (Continued) 
__ 

Crops Diseases. Causal O -anisms"__ Control Measures References 
Red rot Colletotrichum falcaturn Use rr istan t 'arieties - Philsucom (19 75. 

Hchiy resistant: Phil. 5001. 0 
Phl 56226. Phil 582C0t/oderately resistant: Phil. 5302. Zm 

Pa iL. 53M-1 
Rind disease Meanconium sacchari Mainiain sarntation and guod tilh. Reyes and uebral 

r

(1967) 0 
Use -,ocu and healtnhplantingmaterials.-A U 

Ring spot Phyllosticta saccharicola Practice crop rotation for 2 years Reyes and Quebral 0 
using rice, corn. legumes or (1967) Z 

Root disease 
Root and stem 

Dictyophora phailoidea 
vecetables n 

0 
-1 

disease 

Root and stem rot 
Marasmus plicatus "1)0

O 
Root rot Pythium arrhenomanes Improve the drainage of heavy soils. Reyes and Quebral 

Apply the right amount and kind of (1967) 
fertilizer. 

Rust Puccinia kuehnii Select healthy planting materials. 

Diseased field should not be ahowed 

Sheath rot and stem 

to continue into a second growingseason. Josue (1978) 

canker 
Smut 

Cytospora sacchari 
Ustilago scitaminea Use resistant varieties -

Very highly resistant: 
Phil. 6723 Lapastora, et al. 
Phil. 6559 
Phil. 7115 

1975) 
Philsucom (1978) 

Phil. 7177 
Phil. 7323 



Highly resistant: 
Phil. 6425 
Phil. 62120 
Phil. 6317 
Phil. 6723 
Phil. 6601 
Phil. 5333 
Phi!. 6013 
Phil. 60 5 

Lapastora, et al. 
(1975) 
Ancnvmous (1978) 
Espada and Rivera 
(1978) 

Philsucom (1975) 

Modcrately resistant: 
Pri!. 6607 
Phil. 5001 
Phil. 5303 

Philsucom (1975) 
Philsucom (1975) 

Phil. 56226 
Phil. 58260 

Resistant-
Phil. 655, Lapastora, et al. 

SLty mold Meliola arundinis 

PhI. 6614 
Phil. 5702 

Phil. 5885 

Establish crop rotation using rice, 
corn, vegetables, or legumes. 

(1975) 
Anonymous (1978) 
Cano and Rivera 
(1970) 

Reyes and Quebral 
(1967) 

m 
Z 
M 
0z 

m 
z 

Stem rot Marasmius sacchari Isolate affected areas by digging a > 
trench about 45 cm deep around the 
diseased canes. 

> 
-

Fallow badly affected fields for 

Wilt Cephalosporum sacchari 

several year. Defore planting to 
cane. Practice crop rotation with 
rice, corn, or field legumes. 
Practice crop rotation. 

z 
0 
M 

0 

Yellow spot 
Sclerotium sacchari 
Cercospora kopkei Observe sanitation and proper 

"U 

cultural practices. 



Table 10. (Continued) 
Crops Diseases a 

Nematode diseases 
Root-knot 

Stunt 
Others 

Viral diseases 
Chlorotic streak 

Fiji disease 
Mosaic or yellow 
stripe 
Sereh disease 
Mosaic 

Sunflower Bacterial diseases 
Leaf blight 
Shoot blight of 
seedlings 
Wilt 

Fungai diseases 
Damping-off 
Leaf spot 

Root and stem 
rot 

Rust 
Stem rot 

Wilt 

Nematode disease 
Root-knot 

Causal Organisms" 

A/eloidopyne spp. 

Pratylenchus spp. 
Tylenchorhynchus spp. 
He!icoty'enchus spp. 
Roty/enchus sp. 
P,aty/enchus sp. 

Sugarcane chlorotic 
streak virus 
Sugarcane Fiji disease virus 

Sugarcane mosaic virus 
Suaar-ane Sereh virus 
Sucarcane mosaic virus 

Pseudomonas helianthi 

Pseudornonas helianthi 
Pseudomonas so/anacearum 

Pythium debaryanurn 
Curvularia lunata 

Cercosporel/a sp. 
Helminthosporium sp. 

Monilia fructigena 
Puccinia helianthi 
Fusarium sp. 

Sclerotium rolfsii 

Meloidogyne incoqnita 

Contiol Measures 

Improve drainage practices. 

Discontinue ratooning of fields with 
infected canes. 

Pull out and burn infected plants. 

Practice crop rotation with cereals.
 

References 
m 
z 
< 
M 

z 

m 
z 
> 

> 

> 

-

OZ 

n 
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Nuedo (1978) 0 

Cardenas (1975) 



Viral disease 
Susceptible viral 
disease 

Sweet Potato Bacterial diseases 
Bacterial soft rot 

Bacterial blight 

Fungal diseases 

Black rot 

Black rot of root 
and stem 
Blight 

Damping-off 

Leaf spot 

Stem rotSoft rot 

Stem and foliage 
scab 

Nematode diseases 
Root-knot 

Root lesion or decay 
Others 

Viral diseases 
Mosaic 

Vein yellowing and 
stunting 
Feathery mottle 

Unknown 

Ervinia carotovora 

Xanthomonas manihotis 

Practice long crop rotation. 

Use healthy planting materials. 

Divinagracia (1980) 

Anonymous (1979) 

Use disease-free planting materials. 

Rogue infected plants as soon as 
they are observed. 

Diplodia tubericola 
Lasiodiplodia theobromae 

Endoconidiophora fimbriata 
Rhizoctonia solani 
Sclerotium rolfsii 
Rhizoctonia solani m 

ScIerotium rolfsiiCercospora batatae 

Rhizoctonia solaniRhizopus nigricans 
0 
0 
m 

Sphaceloma batatae Z 
>-

I> 
Meloidogyne incognita > 
M. javanica
M. hapla 
Pretylenchus spp. 
Rotylenchus spp. 

0 
0 
Oz 

Helicotylenchus spp. 0 n 

Sweet potato mosaic virus 0-

Unidentified virus 
Unidentified 



Table 10. 
Crops 

(Continued) 
Diseases, 

Mycoplasma disease 
Green dwarf or 
-itches' broom 

Bacterial disease 

Bacterial blight 

Fungal diseases 
Anthracnose 
Corm rot 

Lea blight 

Storage rot 
Leaf spot 

Viral disease 
Mosaic 

Tobacco Bacterial diseases 
Black leg 
Hallow stalk rot 
Leaf spot 

Causal Organisms' 

Unknown
 

Gloeosporium sp. 
Sclerotium rolfsii 

Phytophthora colocasiae 

Diplodia tubericola 
Cercospora sp. 
Alternariasp. 
Helminthosporiumsp. 

Unidentified ,irus 

Erwinia aroideae 
En.nia aroideae 
Psefidomonas aeruginosa 

Control Measures 

Clean the corms thoroughly and 
store them in dry, well-ventilated 
areas. 
Avoid close planting especially in 

shady places. 

Practice cop rotation. 

Remove and burn diseased leaves 
especially in the early stages of the 
disease when only a few plants are 
affected. 

Use healthy planting materials. 

Rogue infected plants and control 
the insect vector. 

Remove all infected plants and 
leaves and burn them. 
Rinse the treated seeds carefully 

a,
 

References 
m z 
<
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Villanueva, et al. -I 
(1977) > 
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r
 

Bergonia (1975) 



several times ,,,.ithclean water and 
allcw to drnYbefore sowina. 

Disinfect seedbeds for starting seed
lings and transplant disease-free 

Wild fire 
Bacterial wilt 

Pseudomonas tabaci 
Pseudornonas solanacearum 

seedlings. 

Seedoed sites should be far from old Quimio, et al. (1979) 
vecetable gardens. 

Disinfect all seedbeds. 

Gro-. rE-stant cultivars in rotation 
with nonsusceptible crops such as 
corn. rice. and soybean. 

Construct drainage canals to insure 
that no surface run-off from infested 
sites can reach tobacco-growing 

Fungal diseases 
areas. 

Black root rot Thielaviopsis basicola Practice crop rotation in the field 
such as rice-tobacco, to help prevent zm 

fungus build-up in the soil. < 

Use highly tolerant cuLjtivars: Vamorr 
48, Vamorr 50, Kentucky 16. 

0 
K 

Black shank Phytophrhora parasitica Practice a combination of crop Mz 
var. nicotianae rotation for 2 years and use of-> 

black shank-resistant cultivars: Dixie 
Bright 102. 

Disinfect seedi'eds y heat. Observe 
strict sanitation to prevent transfer of > 

fungus from infested field to ctean-0 
land. z 

Damping-off Fusariu,- sp. Select wel-drained soil for seedbed. 7-

Avoid thick seeding. Water 0 

Phytophthora parasitica 
sparingly. 

Puruganan (1978) 
_0 

Pythium debaryanum 
P. aphanidernnantum 



Table 10. (Continued) 
Crops Diseasesa 

Frog eye or 
cercospora leaf spot 

Leaf speck 
Powdery mildew 
Root rot 

Soreshin 
Stem rot 

Wilt 

Causal Organismsa 

P. u/irr'ur7 

Rhtzoctonla so/an, 

Sc/erotium rolfsii 

Cercospora nicotianae 

Macrosporium tabacinum 
Erysiphe cichoiacearun 
Sclerotium rolfsii 

Thielavia hasicola 
Rhizocronia solani 
Sclerotiurn rolfsii 

Fusarium oxysporum 
var. nicotianae 

Control Measures References 

m 

0Z 

Correct nitrogen deficiency. 
m 
z> 
r-

Transplant healthy seedlings only. > 

Harvest the leaves before the spot > 

appears. 

Burn diseased leaves and other parts 

of the tobacco after harvest. 

Bury all .veeds. trash, and other 

materials on v.'nich the fungus 
grows. 

0 
z 
0 
n0 
M 
0 
r-

Soil containing large amounts of 
slowly decaying organic matter 
should not be thrown against the 
stem of growing plants. 

Bury all weeds, trash, and other 
materials on which the fungus 
grows. 

Soil containing large amounts of 
slowly decaying organic matter 
should not be thrown against the 
stem of growing plants. 

Lse resistant varieties: Dixie 
Bright 102. 



Do not rotate tobacco .ith sweet 
Potato sirce both crops are suscep
tible toth same funcus strain. 

Nematode diseases 
Root-knot Meloidogyne arenaria 

Meloidogyne incognita 
Meloidogyne javanica 

Stunt Tvlenchorhynchus spp. 

Viral diseases 
Leaf curl Tobacco leaf curl virus Use resistant cultivars: White Vizbur, 

Vamorr 48. Vamorr 50. 

Destroy or roque out, immediately 
upon noiice. infected plants in the 
field to reduce !cxce of the disease. 

Mosaic Tobacco mosaic virus Eliminate scurces cf virus like old 
crop debrs lobecco croducts. and 

weed hosts. 

Avoid eycessiv
seedlincs.A.:'c 

handhinc of tobacco 
ha ng other host m 

plants v. eno .crk:nc .ith tobacco. 

Use resistant cultivarc: Viscava. KY 0 
52, and ,tn'in. 

Tomato Bacterial diseases m 
z 

Fruit and leaf spot Xanthomonas vesicatoria Plant disease-free seeds in areas Quebral (1973) > 

that have not been cropped to > 

tomatoes fcr several years. 0 

Follow seed treatment and weed o 

control measures. 

Practice crop rotation. z5 

Soft rot Bacillus subriis 0 

Erwinia carotovora 0 
Xanthomonas capsici M) 

-Stem canker Xanthomonas vesicatoria 
0 

Wilt Pseudomonas solanacearum Use resistant varieties: VC 11-lUG, 

VC 48-1 GS, BPI Improved Pope 



Table 10. (Continued) 

Crops seases' 

Fungal diseases 
Anthracnose 
Blackspot 
Blight 
Damping-off 

Early blight 

Leaf blight 

Leaf mold 

Leaf spot 

Powdery mildew 

Stem rot 
Wilt 

Causa, Organisms' 

Coietort!:urr phomoides 

Phorna destructiva 
Sclerotium rolfsii 
Phythium debaryanum 

Rhizoctoma solani 
Sclerotium rolfsii 

Airernaria solani 
Fusarium Sp.
Macrosporium sp. 

Melanconium lycopersici 
Pho.ma destructiva 
Phytophthora infestans 
Rhizoous sp. 
Sc/erotiunm ro/fsii 

Helrninthnsporium 
lycopersici 
Phytophthora infestans 
C!adosporium fuivum 

Cercospora fuligena 
Septoria lvco ersici 

Erysiphe sp. 
Leveillula taurica 
Sclerotium rolfsii 
Fusarium oxysporum f. sp. 
lycopersicon 
Sclerotium rolf.ii 

Control Measures 

(tolerant variety). UPL Tml (UPL-Tm 
73-633-5-31. 

Sterilize all seedbed soils for starting 
seedlings. 

Provide ventilation to avoid excessive 
dampness in the seeobed. 

Plant moderately resistant variety, 
UPL-Tm 1 (Marikit). 

Plant moderately resistant variety. 
UPL-Tm 1 (Marikit). 

References m 
z 
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IPB (undated) 

;PB (undated) 



Nematode diseases 
Root-knot 

Root lesion 

Root rot or decay 
Stunt 

Viral diseases 
Fern leaf 
Leaf cur; 
Mc aic 

Yellow leaf curl 

Mycoplasma disease 
Big bud 

Watermelon Bacterial disease 
Wilt 

Fungal diseases 

Anthracnose 
Downy mildew 

Fruit rot 

Meloidogyne incognita 

Meloidogyne hapla 
Meloidogyne thamesi 
Pratylenchus spp. 
Rotylenchus reniforrmis 
Tylenchorhynchus sp. 

Cucumber mosaic virus 
Tobacco loaf curl virus 
Tobacco mosaic virus 

Tomato yellow curl virus 

Erwinia tracheiphila 

Colletotrichum lagenarium 
Pseudoperonospora 
cubensis 
Alternaria cucumeria 
Diplodia naraleilsis 
Phytophthora parasitica 

Incorporate chicken manure v.itfl soi 
at 12 lnlpot. 

Plant T&e etes erect;j (Iaricold) at 
least 1 month before a tomato crop 
suppresses the egg-hatchinq ability 
or infectivity of Al incogita. 

Use tolerant varieties, e.g.. UPL Tm 1. 

Wash hands w.ith soap and water 
befcre handing the plants. 

Workers should refrain from smoking 
in the field v.uhile handling the plants. 

Reduce loss by carefully sorting and 
discarding infected fruits before 
storage and transport. 

Davide and Deanon 
(1967) 

Ducusin and Davide 
(1971) 

Quebral (1973) 

m 
z 

z0 

m 

> 

Quimio (1974) 

A0 
z 

n 

0 
0 
Cn 
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Table 10. (Continued) 
Crops DiseasesO 

Leaf blght 
Leaf spot 
Powdery mildew 
Scab 

Stem-end rot 

Wilt 

Nematode disease 
Root-knot 

Viral disease 
Mosaic 

Wheat Fungal diseases 
Blight 
Culm canker 
Culm or leaf sheath 
rot 
Head blight 
Leaf spot 

Root rot or wilt 
White foot rot 

Causal Organisms" 

Alternaria cutcurnerina 
Cercospora cirru/lina 

Erysiphe cichoracearum 
Cladosporium cucumerinum 

Dip,'ofia natalensis
 

Fusarium mnon/iforme var. 
subgiurinans 
Fusarium roseum 
Fusarium so,'a,V 

Ph ysalospora rt odina 
Fusarium oxysporum 

Mle/odog yne arenaria 
Meloicgyne ja vanica 

Watermelon mosaic virus 

Rhizoctinia solani
 
Rhizoctonia solani 

Scleroiurn rolfsii 
Fusarium av.enaceurn 
Curvularia lunata 
Helminthosporium sativum 
Rhizoctonia solani 
Pythium arrhenomanes 
Sclerotium rolfsii 
Rhizoctonia solani 

Control Measures 

Dip fruits in 2.5% borax solution at 
430C for 30 seconds to control post-
harvest development of the disease. 

References 	 m 
z 
0 

z 
K 
Z
 

Quimio and Quimio > 
(1974) > 

>
 
::-


Z 
0 
-ni
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0
 



Winged bean Fungal diseases 
False rust or 
orange gall 
Leaf spot 

Powdery mildew 

Nematode disease 
Root-knot 

Viral disease 
Cowpea mosaic 
virus 

Yam Bacteria! disease 
Black rot 

Fungal diseases 
Anthracnose 

Black leaf spot 

Cercospora teat 
mold 
Dry rot 
Leaf spot 

Rust 

Storage rot 

Synchytrium psophocarpi 
Pseudocercospora 
psophocarpi 

Meloidogyne incognita 

Unidentified virus 

Unidentified bacterium 

Collerotrichum sp. 
Phylachora ubi 

Cercosporasp. 
Diplodia sp.K 
Macrophoma sp. 

Cercospora pachyderma 
Cercospora ubi 
Mycrosphaerella 
dioscoricola 
Phyllachora rehmiara3 
Phyllosticra dioscoreae 
Uredo dioscoreae alata 
Goplana dioscoreae 
Lasiodiplodia theobromae 
Rhizopus nigricans 

Quebral, et al. (1980) 

Talens and Talens 
(1979) 

Divinagracia (1980) 
m 
Z 

O 

Z 

r

> 
-4 

0 

0 
m 

0 

0C 

-4 



Table 10. (Continued) 

Crops Diseases' Causal Organisms' Control Meisures References m 
z 

Yardlona bear Funqal diseases ~0 
Leaf spot CercGspora cruenta Z 

Rust Urnvmyces phaseo/i var. m 

viarweZ 

Nematode diseasas > 

Root-knot ,17e/oidogyne arenaria > 
Me!oidogyne incognita 

Afeloidogyne javanica -
Root lesion cr rot Pratylenchus app. H 

Viral disease 

Mosaic Undentified virus Mercado, et al. (1975) 
0 z z 

aBerogno, D.A. and F.C. Ouebrai. 1977. Host Index of Plant Diseases in the Fhilippines. UPCA. College, Laguna. Philippines. 
0ri3 
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Table 11. Host range of plant pathogens in the Philippines 

Pathogens 	 Host P lants 

Bacteria 
Aqro/bctr:I'fltl ItIIuf(Jact!S Grapcs 

Bacillus Imwitqlfotri 	 Mango 
B. sacch, ri Mungo
 
B subli Orion, popf )or. potato, tomato
 

BRc teruili. stovvirti 	 Corn 

Coryt.,A icteriutm sp. 	 Sugarcane 

Ervvinia ,amIas 	 Pineapple 
E. aroie:,a: 	 Tobacco 
E. atroseptica 	 Pepper 
E. calicae 	 Papaya 
E. 	caro'ovora Cabbag.e, carrot, cauliflower, celery, 

cucu rnber. egq plant, garlic, lettuce, 
onto n, orchid pechay, pepper, potato, 
radi sh, sorghum, sweet potato, tomato 

E. carotouvora 
var. chrysanthevmi 	 Corn, sorghumn 

E. phyai'!,ht,'?ora 	 Potal.o 
E. traw'heiphi/i 	 Cucijmber, watermelon 

/se,'UN01o"rlas )erfqifos7 	 Tob acco 
P. a;:L p'recipita us 	 Cor n 
P. ;Vli'cla 	 Onion 
P. 'maas 	 Pineapple 
P. rfdropoo/nrli 	 Corn, sorghun 
P. carVop/ y//i Carnation
 
F/ catt/eyot Orchids
 
P. cepacwa 	 Orion 
P. holianthi 	 Sunflower 
P. phaseoli 	 Lima bean 
P. solatnacearunt Abaca, banana. bean, bitter gourd, 

cotton, eggplanL, ginger, peanut, pepper, 
potato, squash, sunflower, tobacco, 
tomato 

P. syringae 	 Citrus 
P. tabaci 	 fobacco 
P. MOO(Isi 	 Carnation 

Xantholnnas al.,iir,ans 	 Stgar( a r. 
X. campestris 	 Caloage, caulifower, pechay, radish 
X. capsci 	 kinion, pepper, potato, tomato 
X. cirri 	 Citrus 
X. holcicr'la 	 Scrrhunm 
X. 171alvacatun 	 Cot5se 
X. nmanihotis Cassava, sweet potato
 
X neohe/iae Rambutan
 
X oryzae Rice
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Table 1t. (Continued) 

Pathogens 

Fungi
 

Ac ,.y''',).,yZ-c 

Aittalo(dihm, /oI.lysot.,n 

Alhmqo eindtua 

Altemtaria Irassicav 

A. 	 cuu(imfrina 
A. 	 Jiathi 
A. 	herculae 

a. porr 
A. 	solani 

A. 	 spp. 

Armialaria mo/lea 

Ascochyta gossypi 
A. 	 pinode.s 

A ,.:pergqi/hsnirer 

As terirn./la atuhilmatmi 

Asteroma !)haseo/i 
A. 	 roaae 

Bakerot/h,f a sacchari 

Botrvodiplodia theobromae 

Bot,yos)/lha fria ,l/his 

Botrytis (,H/ii 
B. 	 cinerea 
B. 	 sp. 

Brvnmia hactucae 

Capnodium brasifiensis 
C. 	citi 
C. 	 footii 


/tnfangifertuf 


C&p/)alospobum sacchari 
C' 	 sp. 

SC,osp,/ella sp. 

C 	 .'cospora a/ flomschi 

C. 	acerosu.'mn 
C. 	api 
C. 	armora(cii 
C. 	artocarpi 
C. 	 batatae 
C. 	boehmer.ana 
C. 	brassicicola 

Host Plants 

Rice 

Coffe
 

Cauliflower, pechay, radish 

Cabbage, cauliflower, lettuce, pechav, 

radish 
Watermelon 
Carnation
 

Pechay, cauliflower, radish
 
Garlic, onion
 
Potato tomato
 
Cotton, pepper, taro
 

Coffee 

Cotton
 
Pea
 

Mango, onion 

Pineapple 

Bean
 
Rose
 

Sugarcane 

Banana. cacao, corn, grapes, papaya, 

rubber 

Avocado
 

Onion
 
Carnation, grapes
 
Chrysanthemum
 

Lettuce 

Coffee 

Citrus 
Coconut
 

Mango
 

Sugarcane 
Coffee 

Sunflower 

Okra 
Sugarcane 
Celery 
Pechay
 

Breadfruit, jackfruit 
Potato, sveet potato 
Ramie 
Cabbage, cauliflower, pechay, radish 
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Table 11. (Continued) 

Pathogens Host Plants 

C. can.scl Common beanlt)? 


C. capsici Pepper 
C. cereae Rubber 
C. citrulinia Watermelon 
C. ceffeicol Coffee 
C. cruenta Mungbean, yardlong bean 
C. chrysamthemi Chrysanthemum 
C. diazu Soybean 
C. duddiae Garlic, onion 
C. fuli~q-,la Tomato 
C. hayi Banana 
C. heuningsi Cassava 
C. hihisci Cottoi, kernaf, okra 
C. kopkei Sugarc r , 
C. actil'c Lettuce 
C. /IIssai i(?fsi.s Lima bean 
C. 1f7lagifraet Mango 

C. ftwmllotis Cassava 
C. mlotigena Eggplant 
C. nusisle Banana 
C. 11lcotianta? Tobacco 
C. oryzat Rice 
C. pachyderum Yam 

C. papayae Papaya 
C. plersonata Peanut 
C. purplurea Avocado 
C. rosicola Rose 
C. sorfhi Sorghum 
C. u11i Yam 
C. vaginae SLJg-.ircane 
C. vicosae Cassava 
C. viticola Grapevine 
C. sp. Banana, chayote, cowpea, cucumber, 

gumamela. lablab (hyacinth) bean, 
mulberry, mussatenda, tro, yam 

Cladosporium ccunimerinum Muskmelon, watermelon 
C. fulVni Eggplant. pepper, tomato 
C. herhatriuli Citrus. lima bean 

Clavicep';pnirpurea Sugarcane
 

Colletutfich/im ,fiaves MacLuCy
 
C. circina ; Onion 
C. coffeau,,nm Coffee 
C. flcatliuI Suqama n 

Colletotrchun qloeosporioides Avocado, citrus, grapes, guava, mango, 
orchids, papaya, rubber 

C. gossypii Cotton 
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Table 11. (Continued) 

Pathogens Host Plants 

C. gram/in/iolu Corn, sorghum
C. laellarium Cucumber, muskmelon, squash, 

watermelon 
C. /ifidulmlluthiamnu Common bean, cowpea, lima bean, 

mungbean
C. mu/flqgona Eggplant
C. nu'ae Banana
 
C. ntcumr1 Pepper

C. papaya Papaya

C. sp. Anthurium, milflores, sampaguita, yam 
Conioth yr/um coffeae Coffee 
C. zingiberi Ginger 
C.rdii," mia.ile 
 Banana
 

Corticiunm ro/fsii Rice 
C. salm tiicolor Cacao, citrus, coffee, jackfruit, mango, 

rubber 
C. V.1glui) Carnation 
Cryptospor,/la viicola Grapes
 

Curvularia cynibopogonis Hice 
C. Inaepualis Co;n
C. funata Gladiolus, ;unflower, wheat 
C. sp. Corn 
C ylindrocladiumscooarium Rose 
Cyphe//; hevea Rubber 
Cytospora sacchari Sugarcane 
Diaporthe citi Citrus 
ictyophuoa pha'loidea Sugarcane 

Din,.rl/t//, ",-cchari Sugarcane 
L)4locirpour varliana Strawbern y
D. rosae Rose 
rK'.'odia agaves Maguey
DU crebra Banana
 
D. (?ogenar,ns Eggplant 
D. dut/olm, Durian 
D. lab/ah Lablab (hyacinth) bean 
D. nacrospora Corn 
D. nataensis Pvocado, citrus, mango, squash, 

watermelon 
D. phaseo/ina 
 Bean, lima bean 
D. theobromnae Cacao, sweet potato
D. tubericico/a Cassava, sweet potato, taro 
D. zeae Corn 
D. sp. Banana, cotton, jackfruit, rose, ubi, yam, 

yautia 
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Table 11. (Continued) 

Pathogens 	 Host Plants 

Elsinoe amp flina 	 Grapes 
E. fawcetti 	 Citrus 
E.mangiferae Mango
 

Endoconidiphorafinibrieta Sweet potato
 

Ent yihi, o)rVZat? Rice
 

Fpwiccmu cocos 	 Coconut 

Frys jhe cinc/toracearun Cucumber, muskmelon, squash, tobacco, 
watermelon 

E. polyiomi 	 Mungbean, pea 
E. sp. Common bean, cewpea, papaya, pepper, 

tomato 

Exosporiunm durum 	 Coconut 

Fonics lamaoensis 	 Citrus, coffee 
F. Iiqno:..S 

" 	
Cassava, rarnbutan, rubber 

F. p.;oudo-froijsT 	 Rubber 

F, ,sriuot ,; :.'ocoUn, 	 Wheat 
F. coffetrola 	 Coffee 
F. moni/ifornme 	 Con', Cotton, rice, sugacane 
F. moniiforme var. subg/utinans Abaca, watermeloe 
F. 	ox ysp))rum Cucumber, cggplant, muskmelon, onion, 

pepper, squash, watermelon 
F. axysporurm sp. cepae 	 Garlic 
F. ox/spor(Im cotgqlutitans Cabbage, cauliflower, pechay 
F. oxysporu'ni var. cubense Abaca, banana 
F. oxysporuit nim thi 	 Carnation 
F. oxyspolltyfl gladioli 	 Gladiolus 
F. oxyspoftui sp. lyc,)persicon Tomato 
F. ox yspolni ncotiaa 	 Tobacco 
F. poae 	 Carnation 
F. roseum 	 Banana, muskmelon, watermelon 
F. so/am 	 Bean, citrus, papaya, pepper, watermelon 
F. so/ani f. sp. phaseoli 	 Mungbear, 
F. sona turn 	 Onion 

F. spp. Banana, cacao, coffee, chrysanthemum, 
citrus, cocs.nut, corn, cotton, cowpea, 
lettuce, onion, papaya, pechay, potato, 
radish, sovbc-in, sunflower, tobacco, 
tomato, watermelon, ,hec,
 

Gloeocercospora sorghi Sorghum
 

Gloeosporium mousarurm Abaca, banana
 
G. psidii 	 Guava 
G. sp. 	 Anthurium, begonia, cacao, taro 

G!onierella cingulata Avocado, banana, black pepper, citrus, 
coffee, eggplant, grapes, mango, 
orchids, papaya, pepper, rubber 
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Table 11. (Continued) 

Pathogens 

Goplatia (ioscore, 

Guinardia bidwelli 

Helmi thospori.) caryopsidium 
H. gossypi 
H. hal/oides 
H. heveae 
H. iticonSpiciuni 
H. iticlrvaturn 
H. lycopersic, 

// fIlaydis 

H. oryzae 
H. pazi) aye 
H. sacchari 

k-. sativila 
H. sl(/IIoidf1.1. 
H.sorghico/a 

H/. stnosphi/us 

t/.torulostiim 

H. turcicum 
H. sp. 

I-alte/li, vasta trix 

Heterosporium exhinula turn 

Hynmenochaera IJOxij 

Hypomycius au-ma?1111tococus 

Isario 3sis griseola 

Kuenneola fici var. nmoricola 
K. gossypii 

Lasiod/plod/la thec/bromiae 

Leptosphaeri., saccnari 

Leptothyrium circumscissum 

Leveillu/a taurica 

L oranthus philippilensis 

Macrophoina corchori 
M. musae 
M. phaseoli 
M. sp. 

Macrophomina phaseoli 

Macrosporium carotae 

M. parasiticum 
M. tabacinurn 
Al. sp. 

Host Plants 

Yam 

Grapes 

Sorghum 
Cotton 
Coconut
 
Rubber
 

Corn 

Coconut
 
Tomato
 
Corn
 
Rice
 
Papaya
 
Sugarcane 
Wheat 
Rice
 
Sorghurn
 
Sugarcane
 
Abaca. banana
 
Corn, sorghum
 
Taro, sunflower
 

Coffee 

Carnation 

Rubber
 

Cacao
 

Bean
 

Mulberry 
Cotton 

Cacao, citrus, papaya, rubber, sugarcane, 

sweet potato, yarn 
Sugarcane 

Mango
 

Tomato 

Mango
 

Jute 
Abaca, banana
 
Corn, jute 
Yam
 

Corn 

Carrot 
Onion 
Tobacco
 
Pepper, tomato 
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Table 11. (Continued) 

Pathogens Host Plants 

Marasnius/,rficious Cacao 
M. plicatus Sugarcane 
M. sacchari Sugarcane 
M. setm'ustus Abaca 

Marssomina rasol Rose 

Me/alchnicuriju lycopersici Tomato 
M. sacchart Sugarcane 

Aliliol, ,trundliis Sugarcane 
A7. citrico/ia Citrus 
Al. mang iferao Mango 

A7crojp.'i imcosa Coffee 

Alilw/1iai frtI(to/ia Sunflower 

M1col Sp. Citrus 

Mycospha ere/la caricae Papaya 
Al. fioscoticfa Y3nI 
44. Iivnsis Banana 
Al. fraarlac Strawberry 
Al. 0)5/s,/en Strawberry 

Nctaria i nii vat. hypo/euca Cacao 
N t/nhronmas Cacao 

Nenat(.'Ior,' sp. Citrus 

oidillm ta,'itaimjm Citrus 
O. sp. Avocado, milflores 

O/pidini hrilssicae Cabbage 

Optiuho/hu01/oimli Rice 

Oespora citridtuira1)t CiTrus 

Pvlciimo A0lroga Coffee 
Pen/1,i/1io diiqptatill?; Citrus 
P. /'(ihi(1ofi Gladiolus 
P. italictim Citrus 
P. sp. Papaya 

Peronoplasmopara cubensis Bitter gourd, cucumber, muskmelon, 

pea, watermelon 
Peronosporades',-tuctor Garlic, onion 
P. parasirica Cabbage, cauliflower, pechay, radish 
P. sp. Soybean 

Pestalozzia funerea Mango 
P. foscescans var. sacchari Sugarcane 
P. pa/lnarum Mango 
P. pauciseta Mango 

Phakospor pachyrrhizi Soybean 

Phoma boaeriaoa Cowpea 
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Table 11. (Continued) 

Path gens Host Plants 

P. cit/il ari, Citrus 
P. des tructor Pepper. tomato 
P. oliq wn Cabbaqle, pechay, radish 
P. sal:,dari/fha Kenaf 
P. t ostrs Garlic. onion 
P. Sp. Coffee 

PIhowopsis citri Citrus 
P. voxa,-s Eggplant, pepper
 

Phyll/achor, p/iaseolina 
 Common bean 
P. rhmiala Yarn 
P. sc(.hai Sugarcane 
P. sqorgi Sorgh uTn 
P. ohi Yam
 
)i. sp. Mango
 

Phiciia suo/ulta Mulberry
 
P. Sp. Rose
 

Phy/l/ose ta dioscoreae Yarn
 
P glu,arm 
 Rice 
P. hortorl,,o Eggplant 
P. iflstihinti, Soursop 
P. f1?ani/?otico/l Cassava 
P. saccharicola Sugarcane 
P. zingiher Ginger 

Phynatotrluhu oinmivorurm Cotton 

Physa/ospora rhodina Muskmelon, squash, watermelon 
P. zico/a Corn 
Physoderma tom ydl. Corn 

Physopella vitis Grapes 

Phytopht,,a capsici Pepper 
P. cintanoIui Avocado 
P. citrop/. t/ora Citrus 
P. cu/ocasiae Taro 
P. infestans Potato, santol, tomato 
P. meadi Rubber 
P. nielonqena Fqgplant 
P. palmivora Cacao, cocnnut, orchids, papaya, rubber 
P. parastica Muskme!-n, papaya, pepper, pineapple, 

tobacco, watermelon 
P. parasitica var. oicotianae Tobacco 
P. phaseofi Lima bean 
P. terrestria Citrus 
P. sp. Citrus, mango, pineapple 
Piricu/ariagrisea Banana 
P. oryzae Rice 
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Table 11. (Continued) 

Pathogens Host Plants 

Placospha ria durionis Durian 

Plasmodiophora brassicae Cabbage, cauliflower, pechay 

Plasmopar. viticula Grapes 

Poria hypo/aeritia Rubber 

Pseaudoperonosporacubensis Cucumber, muskmelon, squash,
 
watermelon
 

Pseudocercospora psophocarpi Winged bean 

Puccinia arachldi. Peanut 
P. heliant/i Sunflower 
P. kehn/ii Sugarcane 
P. polysora Corn 
P. porn Onion 
P. purpurea Sorghum 
P. sorghi Corn 
P. tubulosa Eggplant 

Pythium aphanidermaturn Cucumber, eggplant, lettuce, pechay, 
rice, tobacco 

P. aIrhentomanies Sugarcane, wheat 
P. arrhenomranes var. philippinensis Corn 
P. debaryanum Avocado, bean, cabbage, cauliflower, 

celery, cotton, cowpea, cucumber, 
eggplant, kenaf, lettuce, lima bean, 
okra, papaya, pea, pechay, pepper, 
radish, sorghun, soybean, sunflower, 
tobacco, tomato
 

Pythium gracile Rice
 
P. ofionospernurn Tobacco 
P. ultinurm Tobacco 
P. spp. Corn, rice, soybean 

Ramularia areola Cotton 

Rhizoctonia solani Avocado, bean, cabbage, cacao, carrot, 
cauliflower, celery, citrus, coffee, corn, 
cotton, cowpea, cucumber, eggplant, 
jute, kenaf, lettuce, lima bean, mango, 
mungbean, papaya, pea, peanut, 
pechay, pepper, potato, radish, lice, 
sorghum, soybean, squash, strawberry, 
sugarcane, sweet potato, tobacco, 
tomato, wheat 

R. zeae Corn 

Rhizopus artocarpi Breadfruit, jackfruit 
R.nigricans Avocado, cassava, citrus, jackfruit, onion 

papaya, strawberry, sweet potato, yam 
R. stolonifer Papaya 
R.sp. Tomato 
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Table 	 11. (Continued) 

Pathogens 

Rhychosporium oryzae 

Roselni bunodes 
R. zingiberi 


Schizophyllum commune 


Sclerospora philippineasis 
S. sponteneaf 
S. sp. 


Sclerotinia libertiana 

S. Sc/notfiorlim 


Sc/erotitlm cepivorum 

S. delphian 
S. oryzae 
S. rolfsii 

Sclerotium sacchari 
S. sphaeroides 
S. sp. 

Septobasilium pseudopedicellaturn 

Septog/oeum 1rachidis 

Septoria api, 
S. (ianthi 
S. lablabina 
S. lycoporsici 

S. sp. 

Sphaceloma batatae 
S. perseae 
S. sp. 

Sphacelothera cruenta 


Sphaerotheca pannosa 


Sphaerosti/he repens 


Stagonospora sacchari 


St/ibe//a flavida 


Strep tomyces scabies 


Synchytrium psophocarpi 


Thiela via hasicola 


Host Plants 

Rice 

Coffee 
Ginger 

Cctton 

Corn
 

Corn
 
Sorghum
 

Cabbage
 
Soybean
 

Garlic, onion
 
Mango
 

Rice 
Bean, bitter gourd, cabbage, carnation, 

cassava, cauliflower, celery, citrus, 
coffee, corn, cotton, cucumber, 
eggplant, jackfruit, kenaf, lettuce, 
onion, orchid, papaya, pea, peanut, 
pechay, pepper, pineapple, potato, 
radiuh, rice, soybean, squash, 

sugarcane, sunflower, sweet potato, 
taro, tobacco, tomato, wheat 

Sugarcane 
Rice 
African violet 

Citrus 

Peanut 

Cp[ery
 
C irnation
 
L btab bean
 
Eggplant, pepper, tomato
 
Rose
 

Sweet 	potato 
Avocado 
Banana
 

Sorghum 

Rose 

Cacao, rubber 

Sugarcane 

Coffee 

Potato 

Winged bean 

Tobacco 
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Table 11. (Continued) 

Pathogens Host Plants 

The/a vopsis hsico/a Tobacco 
7. parado, Banana, coconut, mango, pineapple, 

,lioat(/ har/ayaa Rice 

ffr, n,' DUrian 
7orteria v .';it-n idtus Soybean 

UI'Oci.,h /I/ a O Grapes, strawberry 
Ur i rt carpi Breadfruit 
U/ !iscjnr,,- alata Yam 

0 *;, i,; 1 /la. Garlic, onion 
tea r: IpdmficulatLos Common bean. cowpea, rnungbean 

"Iit yophI//l 0 Carnation 
U.muisae Banana 

p!itwt,,oli var. typica Commnon bean 
U phoseo/i var. viqlnae Cowpea, yardlong bean 
U.s/a, Soybean 
ULsp. Gladiolis, 

i;i/a pioi1(.0:) viretns Ric( 

ULstilago tmnydis Corn 
U, .xiftO, a Stn arcane 
1. .f(hi Sorghumnh 

Us lm, zoiata Rubber 

Vormnicularm uals/ci Pepper 

Volt Il/Illym a/boa truel Avocado, cotton, kenaf 
V thoohlola ea Banana 

tt.iin nIWO~a/, Mango 

Wnomlwill dnlnchi Lablab bean 

Nematodes 

Aph.loncoidf.,s besseyi Orchids, rice 
A. , 1 Ramie 

Ap//e-lum:,s sp. Cassava, peanut, soybean 
(ic(c neneid s Banana, cassava, pineapple 

Dity/enchns dipsaci Garlic, onion 
D. sp. Cassava, rice 

le/icotyleochus multicinctus Banana 
H. sp. Abaca, banana, black pepper, cassava, 

celery, coconut, corn, cowpea, 
eggplant, papaya, peanut, pineapple, 
soybean, sugarcane, sweet potato 
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Table 11. (Continued) 

Pathogens 

-tHenocricooe/rr0hi S;pp. 

Hoplolaum,; ;)p 

H. corom t s 


Mc/oidogymr; arenaria 

M. artfl a-thamesi 
M. hapla 

Melqidogyne ircognita 

M. ;ncognita-acrita 
M. javanica 

M. sp. 

Praty/enchus coffeae 
P. reniformis 
P. zeae 
P. sp. 

Radopholus similis 

Rotylenrchlus retffortnis 

R. sp. 

Rotylenchus sp. 

Host Plants 

Banana, pineapple 

Abaca, banana. black pepper, cassava,
 
lima bean, pineapple
 

Corn
 

Bitter gourd, ginger, qrapes, okra, pepper, 
soybean, tobacco, walernelon, 
yardlong bran 

Bitter gourd. letItuce, tomato
 
Cabbage, egqplant, .s-weet potato,
 

tobacco, tomato
 
Abaca, banana, bitte'r gourd, black
 

pepper. carrot. casriava. Cauliflower,
 
celery, chayote, cotton, cowpea,
 
cucumber, dahlia, eggplant, ginger,
 
grapes,jute, kenaf, lanzones,
 
muskmelon, papaya, pea, pechay,
 
pepper, pineapple, potato, rarnie, soy
bean, sgqrasb, sunflower, sweet potato, 
tobacco, tomato, winged bean, yard
long bean 

Soybean 
Abaca, bitter gourd, cabbage, cauliflower, 

cowpea, garlic, lablab bean, jute, 
lettuce, mungbean, muskmelon, okra, 
pepper, strawber, sweet potato, 
tobacco watermelon 

Abaca. bean, coffee, coconut, lima bean, 
onion, radish, rose. suqarcane, tomato, 
yardlongi bean 

Banana 
Mungbean 
Corn 
Abaca, bean, cabbage, cassava, celery,

cowpea, citrus, coffee, eggplant, 

garlic, kenaf, lettuce, okra, pepper.
 
papaya, pea, pechay. potato, rice,
 
sugarcane, sweet potato, tomato,
 
yardlong bean
 

Abaca, banana 

Abaca. banana, coffee, cotton, cowpea, 
grapevine, papaya, peanut, pineapple, 
potato, soybean, tomato 

Black pepper, coconut, eggplant, 
lima bean, rUngbean 

Banana, cassava, sweet potato, 
Sugarcane 
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Table 11. (Continued) 

Pathogens Host Plants 

Scutl/looiwa sp. Cassava 

Trichodotus sp. Bean, cabbage, celery, corn, onion, 
pechay, rice 

T christei Potato 

Tylnchulus cemipnetrans Citrus, grapes 

Tyl/nchor/ync/us spp. Banana, black pepper, cabbage, cassava, 
coconut, corn, cowpea, cucuniber, 
eggplant, garlic, lettuce, lima bean, 
okra, onion, peanut, rice, sugarcane. 
tobacco, tomato 

Xiphinema sp. Abaca, coconut 

Table 12. Fungicides recommended for controlling various fungal diseases of 
crops grown in the Philippines 

Common Name of Typical Brand Recommendeufor Diseases Controlled 
Active Chemicals Names 

Benomyl Benlate 50 WP Banana Anthracno:;e, crown rot 

Bean Rust, powdery mildew 

Grapes Anthracnose, rust, 
powdery mildew 

Mungbean Leaf spot 

Muskmelon/water- Powdery mildev 
melon 

Rice Powdery mildew, 
rice blast, 
narrow brown leaf 
spot, leaf scald 

Roses Powdery mildew 

Tobacco Frog-eye 

Tomato Leaf mold, powdery 
mildew 

Captafol Agri Captafol 
80W Corn Stalk rot, blight, 

Agri Difclatan kernel blast 
4F 

Haipen 4F 
Cotton Verticillium wilt 

Grapes Downy mildew 
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Table 12. (Continued)
 

Common Name of Typical Brand
 
Active Chemicals Names Recommended for Diseases Controlled 

Captan Agri Caplan 
50 W 

Caplex 50 WP 
Merpan WP 50 
Orthocide 50 WP 

Chloroneb Demosan 65% WP 

Chlorothalnil Daconil 

Onion 


Orchids 

(V lame/Iata) 

Pineapple 


Roses 


Tobacco 


Cabbage 


Carnation 


Corn 

Cotton 

Chrysanthemum 

Grapes 

Papaya 

Pineapple 

Potato 

Soybean 

Tobacco 

Watermelon/ 

cantaloupe 

Winged bean 

Sorghum 

Soybean 

Tobacco 

Chrysanthemum 

Orchid 

Peanut 

Potato 

Sorghum 

Purple blotch
 

Black rot
 

Heart rot
 

Black spot
 

Damping-off
 

Head rot
 

Wilt, rust
 

Root rot 

Verticillium wilt,
 

anthracnose,
 
bacterial blight, 
boll rot 

Leaf spot 

Anlhracnose, black rot 

Cercospora Iruit rot 

Heart rot 

Late blirir, scab 

Damping-off or 
seed decay 

Frog-eye or leaf spot, 
(Ia nping -oft 

Scab, stern-end rot, 
fusarium rot 

Orange gall or 
false rust 

Stalk rot 

Damping-off or 
seed decay
 

Damping-ot 

Leaf spot 

Black rot or heart rot 

Leaf spot, black spot 

Late blight, early blight 

Anthracnose 
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Table 12. (Continued) 

Common Name of Typical Brand 
Active Chemicals Names Recommended for Diseases (_1iotrolleo 

Soyean Damping-off
 
Copper Fungicide 
 Koride 101 Avoca'do Anthracnose 

Koc;de SD 
Cupravit Blue 3511t Fruit rot o blotch 

Vitigran Blue Scab 
Cupravit 50'" WP Carnation Leaf spot 

Bourdeaux Mixt:.jre Citrus fv,' lanose, 
pink disease, 
anth.acnose 
hark rot. 
damping-off. 
powdery mildew, 
can ker 

Coffee Coffee rust, die-back, 
danpini.goff 

Grapes Down" mildew, rust, 
blact rV 

Potato Late bliqrt 

Watermelon/ Phytophdhora rot 
cantaloupe 

Winged bean -range gall 
Dimethirimal Milcurb 12.5% Tomato Powdery mildew 

Cucurbits Powdery mildew 

Melon Powdery mildew 
D;nocap Karaliane WP Beans Powdery mildew 

Citrus Powdery mildew 

Grapes Powdery mildew 

Roses Powdery mildew 
Edifenphos Hinosan Rice Rice blast 
Fentir, hydroxide Telustan 60(1 WP Mungbean Anthracnose 

Duter 50,';, WP Potato Late blight 
Folpet Phalton 50 WP (-,apes Downy mildew, 

anthracnose 

Mancozeb Dithane M-45 Bean Rust 

Cabbage Gray leaf soot 

Casava Leaf spot 

Citrus Anthracnose 
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Table 19. (Continued)
 

Common Name of Typical Brand Recommended for Diseases Controlled
 
Active Chemicals Names 

Manzate 200 
80o% WP 

Manzate 200 

Maneb 	 Agri Maneb 80% WP 
Dithane M-22 
Maneb 80", WP 
Plantineh 80 WP 
Polyram M 

8001) WP 
Manzate 80 WP 
Nespor 80 WP 

Corn 

Cucurbits 

ChrysanthemurM 

Grapes 

Mungbean 

Onion 

Orchids 

Papaya 

Potai,) 

Roses 

Sorghum 

Soybean 

Tobacco 

Tomato 

Citrus 

Banana 

Bean 
Cabbage 

Cassava 
Chrysanthemum 

Corn 

Downy mildew 

Downy mildew 

Leaf spot 

Downy mildew, 
anthracnose, 
gray mold or 
botrytis rot, rust, 
powdery mildew, 
anthracnose 

P ist 

Bulb rot, cercospora 
leaf spot, 
purple blotch 

Black rot 

Anthracnose 

Late blight, early blight, 
scab 

Black rot, black spot 

Rust, helminthosporium 
leaf spot 

Rust 

Frog-eye, leaf spot 

Bacterial fruit and 
leaf spot, leaf mold, 
late bight 

Foot iot 

Bark rot, gummosis 
Black spot/speckla 

disease 
Rust 
Gray leaf spot, 

alternari3 alight 
Leaf spot 
Leaf spot 

Rust 
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Table 12. (Continued) 

Common Name ' Typical Brand Recommended for Diseases Controlled 
Active Chemicals Names 

Cotton Soreshin, damping-off, 

boli rot, bacterial 

blight, anthracnose 

Grapes Downy mildew. 
anthracnose. 
gray mold, rust, 
powdery mildew 

Mungbean Rust, anihracnose 

Papaya Cerscospora fruit spot 

Peanut Rust 

Potato Late blight, early blight 

Sorghum Leaf spot 

Soybean Leaf spot, rust 

Tobacco Frog-eye, leaf spot 

Watermelon/ Scab, stem-end rot, 
muskmelon fusarium rot 

Winged bean Leaf spot 

Propineb Antrocol M-80 Grapes Downy mildew, 
WP powdery mildew 

PCNB Brassicol 75 WP Cabbage Head rot 
Pentachloro

nitrobenzene Cotton Damping-off 

Potato Sprout canker, 
black scurf 

Soybean Stem rot 

Pyrazophos Afugan Rose Powdery mildew 

Thiabendazole Tecto Banana Crown rot, 
anthracnose 

Grapes Anthracnose 

Thiophanate- Topsin 70% WP Chrysanthemum Fusarium wilt 
methyl Fungitox 70% WP 

Grapes Gray mold or botrytis 
rot 

Thiram Arasan 50 WP Corn Ear rot, leaf blight, 
Arasan 75 WP stalk rot, kernel 
Tersan 75 blast, leaf spot 

CottoI Boll rot, anthracnose, 

bacterial blight 
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Table 12. (Continued) 

Common Name of Typical Brand 
Active Chemicals Names 

Zineb Zineb 800/, 
Zineb 
Zineb 80 WP 
Fungizin 80 WP 
Tiezene 

Turbair Zineb 

Recommended 

Potato 

Sorghum 

Soybean 

Watermelon/ 
muskmelon 

Banana 

Cabbage 

Cassava 

Carnation 

Corn 

Cotton 

Papaya 

Peanut 

Soybean 


Tobacco 

Watermelon/ 
muskmelon 

Winged bean 

for Diseases Controlled 

Stem canker, black 
scurf 

Seedling blight, seed 
rot 

Damping-off 

Anthracnose 

Crown rot, black spot, 
speckle disease 

Gray leaf spot 

Leaf spot 

Rust 

Rust, leaf spot, leaf 
blight 

Soreshin, dqmping.off, 
verticillium wilt, 
fusarium wilt 

Cercospora fruit spot 

Black spot 

Leaf spot 

Frog-eye 

Stem-end rot, fusarium 
rot, downy mildew 

False rust (orange 

gall), leaf spot 
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Insect and Mite Pests 

Insect and mite pests constitute another group of biological constraints in crop 
production. Like diseases, these pests also damage the crop which results 
in very low yields and market value. Severe infestations may result in total crop 
failure. Insect attack may start from sowing to harvesting, storage, and up to the 
final consumption. 

These pests chew vital plant parts, tunnel marketable portions, and suck plant 
juices which consequently lead to loss of vigor or death of the affected part. Aside 
from this, some insects like aphids, leafhoppers, and planthoppers scrve as agents 
for the spread of virrus diseases. Also, insect damage facilitates the entrance of other 
disease-causing organisms. 

Control of these pests therefore is necessary to prevent their direct damage 
to the crop, and indirect damage through the spread of virus diseases. Knowledge 
of what insect or mite pests to control and of their host plants could serve as guides 
in determining suitable control measures. 

Table 13 presents the common and scientific names of insect and mite pests 
of crops grown in the country. Cultural and biological control measures against these 
pests are also included whenever available. 



197 ENVIRONMENTAL ADAPTATION OF CROPS 

Table 14 lists the recommended pesticides for controlling insect and mite pests
of various crops and supplements the control measures presented in Table 13. The 
effectiveness of these pesticides is temporary and recommendations may change 
more often than expected. The change in recommendations may be due to the 
development of insect resistance to the pesticides and the availability of less 
hazardous but more effective chemicals. 

Table 15 shows a list of pests and crops that they affect or attack. Pests 
are classified into four groups (sucking insects, chewing insects, boring insects,
and mites). They have several subgroups to indicate their mode of attack and 
taxonomic classification. 

This section does riot include descriptions, life histories, habits, and nature 
of damage of the pests since this irformation can be gathered from several publica
tions dealing with specific crops or pests. 



Table 13. Insect and mite pests of crops grown in the the Philippines 
Crops Common Name of Pests Scientific Name of Pests Control Measures References 

Abaca Cckino insect attacking the Zm 

leaves < 
Brow.n ahid Penta/onia nimcrnervosa Control brov.,n aphids with Anunciado. er al. 0 

insecticides Eradicate (1977) z 
diseased plants. m 

Chewinc insects 
z 
-4 

Attacking the corms and > 
suckers 

Corm weevil Cosmopolites sordidus Keep plantation clean. Anunciado. et al. U 

(1977) 
Attacking the leaves 5 

Slug caterpillar Thosea sinensis Cut and destroy infested Anunciado, et al. z 

Avocado Suckinq insects 
leaves. (1977) r. 

0 

Attacking the leaves and U 

shoots 
Mealybugs 

Gray mealybug Ferrisia virgata Use lime vash as repel- Coronet (1980) 
lant to lessen infestation. 

*Filamrntous mealybug Nlipaecoccus filamentosus O! emulsion spray is 

eftective in controlling 
these pests. 

*Cottony cushion 
mealybug P/anococcus lilacinus 

Armored scale 
Cnconut scale Aspidiotus destructor Use lime wash as repel- Coronel (1978) 

lant to lessen infestation. 

Avocado scale Fiorinia fior,'niae Oil emulsion spray is 
usually effective in con
trolling this pest. 

Attacking the fruits 
Oriental fruit fly Dacus dorsalis Do not leave fruits to Coronel (1978) 

ripen on the tree. 



Banana Sucking insects attacking 
the flowers and fruits 

Banana thrips Thrips florum Plant clean setts. Gabriel (1976) 
E/ixothrips brevisetis 
Hercinothrips femuralis 

Mealybug Pseudococcus sp. 
Chewing insecis a tacking 
the fruits 

Banana weevil Cosmopolires sordidus Use cle; n planting Gabriel (1976) 
materials. 

Biological control: histerid 
beetle Plaesius javanicus. 
Other beetles found to 
attack this insect: 
Halslepraquadidenata, 
Bactylosternum 
hydrochi/oides, Leptid fly 

m 
Z 

(Chrysophilus 
ferruaine us). ~Z 0 

Use resistant varieties: mm 
Panama. Valery, and z 
Manzao. 

'-" 
Scarring beetles 6hi/iCOPrUSiiganus Wrap bunches with Gabriel (1976) 

plastic bags to control > 
Beans Sucking/mining i the injury. -
(cowpea,
mungbean, 

attacking the lea es and 
stems 

I 

z 
yardlong bean, 
soybean, and 

Beanfly Pphiomyia phaseoli Practice crop rotation. Sanchez, et al. " 

common beans) 
Avoid late seeding. 

(1980) 
Deanon and Soriano 00

(1967) 



Table 13. (Coitinued)
 
Crops Common Name of Pests 


Chewing insects attacking 

the leaves 
Leaf folder 

Boring insects at-acking the 
flowers and pods 

Bean py:alid (rung moth)
Bean pod borer 

Black pepper 	 Sucking insects 

Attacking the leaves 
Thrips

Breadfruit, 

jackfruit 	 Sucking insects 
Attacking the leaves ana 

shoots 

Mealybugs 
*Gray mealybug 
*Cottony cushion 

mealybug 
*Filamentous mealybug 

Armored scale 
'Florida red scale 
California red scale 
Champaca scale 

*Gin'-ging scale 
Soft scale 
Giant coccids 

Chewing insects 
Attacking the roots 

Root grubs 

Attacking the trunks and 
branches 

Scientific Name of Pests Control Measures References 

m 

-'OcnoacoffeariaL-r7,projerna in-!icata 
mz 
< 
:33 

Li c 

Maruca testulalis 
m 

Estiella zinckenella 

"-
Gynaikothrps chavicae 

J 
0 
z 
0 
"n 
:D
0 

Fe, -isia w'rgata 

Planococcus /ilacinus 
Nipaecoccus filarnentosus 

Chrysomphalus ficus 
Aonialel/a aurantii 
Morgane//a longispina 
Pseudaonidia trilobiroforrtnis 
Pulvinaria psidii 
Drosicha tov"Tsendi 

Icerya seychellarum 

Anoma/a sp. 
LeucoDholis irrorata 



Nasute termite 

Cerambycid bark borer 
Shot-hole borer 
Coffee carpenter moth 

Attacking the leaves and 
shoots 

Pyraustid caterpillar 

Attacking the fruits 
Nangka fruit fly 

Cacao Sucking insects attacking 
the fruits and pods 

Cacao pod borer 
Capsids 

Chewing/boring insects
Ottacking the stems, 
leaves, and fruits 

Cacao shot-hole borer 
Pachyrrhynchid beetle 
Cacao tussock moth 

Nasutitermec iuzonicus 

tferocara rUDS 
Platypus jansoni 
Zeuzera coffeae 

Diaphania ceasalis 

Dacus umbrosus 

Acrocercops cranerella 
Helopelis collaris 

Xyleborus sp.
Pachyrrhynchus moniliferus 
Orgyia australis po.tica 

Remove affected branch s 
to reduce infestation. 

Protect fruit!- from fruit 
flies by wrapping them 
with used cement bags. 
sacks, newspaper, or 
other simiiar materials. 

Catch insects by hand. 

Destroy them by apolying
flame to the pods. 

Introduce a black ant 
(Doliderchus bituher-
culatus) to the cacao 
field. This ant does not 
attack the capsids but 
makes the trees unattrac. 
tive to them. 

Coronel (1977) 

Coronel (1977) 

Urquhart (1956) m 
z<
 
73
 
0
 

M 
m 
-4 

0 
Z 

Sanchez and Laigo 
(1968) 

0 



Table 13. 
Crops 

(Continued) 
Common Name of Pests Scientific Nam- of Pests Control Measures References PO3 

Cashew Boring insects attacking the 
t.nks and branches 

Mango twig borer Afiphonr-clea olbata 

N. capiro 

To reduce infestation. 
shake the branches. col-
lect the fallen beetles. 
and burn them. 

Coronel (1977) 

z 
< 

z 
mZ 

Attacking stored nuts 
Rice weevil Sitophilus oryzae Fumigation can control Coronet (1977) 

> 

> 

Attacking the roots and
trunks 

the pest. > 

Cassava 

Casnew weevil 

Sucking insects attacking
leaves 

Florida red scale 

Mococaryous coripes 

Chrysomphalus ficus 

Remove grubs as soon 
detached. 

Use clean planing
materials. 

as Coronet (1977) 
0 

-n
0 

Soft scale 

Mealybugs 

Saissaetia nigra 
S. coffeae Out and burn infested 

plants to prevent spread 
of infestation. 

Belotti arid 
Schoonhoven 
(97af 

*Gray mtalybug 
* Hibiscus mealybug

White fly 

Ferrisia virgata 
Fhenaccccus hirsutus 
Bemisia taba -i Eliminatev wild host p!ants. Belotti and 

Biological control: Cocci
nelid Serangium cinctur 

Schoonhoven (1978) 

preys on immature mites. 
The mite Tryphialocromite 

Chewing insects attacking 
the roots and stems 

sp. feeds on adults. The 
wasp, Prospalrella sp., 
has been reported to 
parasitize white flies. 



Mound building termite 
Urambycid borer 

Attacking the !eaves 
Corn silk beetle 

Mites 
Spider mites 

Celery Sucking insects attacking 
the leaves 

Green peach aphid 

Chewing insect attacking 
the leaves 

Cutworms 

Citrus 	 Sucking insects attacking 
the fruits 

Green bug 


Scales 
'Purple scale 
*Snow scale 
*Glover scale 

*Green scale 
Attacking the leaves 

Jumping plant lice or 
citrus phylla 

Macrolermes gilvus 
Dihammus vasrator 

Moholepta bifasciara 

7etranychus telarius Belott' and 
T. kanzawai Schoonhoven (1978) 

Myz'is persicae 

Spodoptera Iiturb 

Rhynchocoris Iongirostris When infestation is heavy Coronel, et al. mz 
and persistent, remove (1980) 
cover crops temporarily. 0 

z 
Use parasitizing wasps 
such as Telenomues Zm 
latisulcus and Anastatus 
stantoni on female bugs I
and eggs. 

-u 
Lepidosaphes beckii"-
Pinnaspis sp. 
Lepidosaphes gloverii Z 
Coccus viridis 0 

0 
0 

Diaphorina citri 



Table 13. 
Crops 

(Continued) 
Common Name of Pests Scientific Name of Pests Control Measures Referer--ces 

P.30 

r 

Mites 
z 
< 

Red spider Panonychus cirri Carry out chemical control Coronel. et al, 0 z 
,turnc the warmer hours 
of the Jay when the mites 

(1980) 
m z 

are agiie. so that in all 
probability, they will make 
contact vith the 
chemical. > 

Sucking insects attacking'
the leaves, flowers, andIf 'its0 -4 

z 
Florida red scale Chrysomphalus aonidum Natural control: Use the PCA (1974) 0 

following parasites: 0 
Phycus f/a viven tris, 
Comp riela bifaciata, 

0M 
0 

Casca chinensis, 

Mar.era sp. 

Coconut scale Aspidiotus destructor Biological control PCA (1974) 
(precators): Many species Talibullah and 
under the family 
Coccirelidae feed on 

Gabriel (1975) 

coconut scale insects. 
These are: Chilocorus 
nigutis, C. circumdatus, 
Telsemia cyclonica, 
t&ephus sp.. Aphyris 
chrvsompha/i. 

Chewing insects 

Attacking the trunks 
Coconut black beetle Oryctes rhinoceros Maintain sanitation. Use 

bacu!ovirus and green 
PCA (1974) 

Shot-hole beetle Xyleborus perforane 
muscardine fungus. 
Plant cover crops to 

reduce breeding isles. 



Attacking the cabbage 

Coconut blac' beetle 

Attacking the trunks and 
cabbage
 

Asiatic palm weevil 

Four spotted coconut 
weevil 

Attacking the leaves 
Coconut leaf miner 

Slug or nettle caterpillar 
group 

*Blue striped slug
caterpillar 

Oryctes trituberculatus 
Xylotrupes gideon 
Chalcossoma atlas 

Rhynchophorus schach 

R. ferrugineus 

Diocalandra frumenti 

Prornecotheca cumingii 

Parasa lepida 

Treat injured portions 
with coal tar. 

Conduct a regular survey 
to detect the presence of 
pests at early stage of 
attack. 

Natural control: Use 

chaicid wasps to 

praasitize these insects. 


Ct off systematically 
infe~sted leaves under 
close and experl
supervision. 

s i 

Use biological control 

agents such as tachinid 
fly, braconid wasps 
(Eurytoma sp., Apanteles 
sp., Spinaria sp., 
Brachymeria sp., 

PCA (1974) 

m 

PCA (1974)z z 
0 
0 
K 
M 
z 
>

-4 

0Pacumbaba (1975) z 
0-n 
0 
0 
-0 



Table 13. (Continued) 
Coops Common Name of Pests 

Pagui-pagui 

SGelatine caterpillar 

Oriental migratory 
locust 

Attacking the roots 

White grub 

Attacking the flowers 
Lemon spike moth 

Coconut greater spike 
moth 

Two-colored hispid beetle 

Mites 
Spider rnies 

Eribphyid mites 

Tenuipalpid mites 

Coffee Sucking insects attacking 
the shoots and leaves 

Scale insects 

Chewing insects attacking 
the berries and flowers 

Coffee berry borer 

Scientific Name of Pests 

Thosea sinensis 

Cheronellia comatrensi 

Locusta migratoria 

Leucopholis coneopliora 

Batracehedra arenosella 

Tirathaba sp. 

Plesispa sp. 

Oiiqo, -.hus velascoi 

Pritchardina fijiensis 
Acathr,x trymatus 
Dialox stallatus 
Notostrix attenuata 
Scolocenus spiniferus 
Tenuipaipus orilloi 

Coccus Viridis 

Saissetia coffeae 

Hypothenemus hampei 

Control Measures 

Phanerotorna sp.,
Takastemus sp., Chafes 

sp., white muscardine 
furgus, and Serraria 
marcescens). 

Plant leguminous cover 
crops. 

Maintain sanitation by 

burning infected buttons. 

Use natural enemies like 
Coccinelid beetles and 

predatory mite species. 

References 

m 
< 

M 

Z 
K 
m 

-I 
>r

> 

> 

-4 

z 

Abad (1978) 

n 

M 
0
"o 
W 

Gabriel (1975) 
Cayme (1980) 

To control and prevent Creericia, et al. 



further development of (1976) 
the berry borer in 
harvested berries, soak 

Rejesus ano Baldos 
11979) 

them in hot water for 
about 10-15 minutes, or 
dr, vifh hot air until 
moisture content is 120, 
or less. 

Keep the plantation free Ocampo (1976) 
from ripe berries for 3 
mn r,n . 

PRune excess branches of 
shade trees to expose 

coffee trees to sunlight. 

Harvest early, before July 

ripening of the berries. 

Black coffee twig borer Xylosandrus compactus Avoid the practice of Gabriel (1980) 
pruning and topping m z 
coffee trees to 1 rr,high. < 
This encouraces lateral -0 

branchirg where the z 
secondary and tertiary m 
branches develop every Z 
year The :nsect bores > 

through the current-year > 
twigs and forms galleries
inside causing wilting and 

later breaking up of twigs. > 
Red coffee borer Zeuzera coffpae 

Coffee bean weevil Araecerus fasciculatus Proper aeration of storage Ocampo (1976) z 

area: fumigation by -n 
phostoxin methyl 0 
bromide. 0 

Sucking insects attacking 

the leaves 



Table 13. (Continued) 
Crops Common Name of Pests 

Corn aphids 

Corn leafhopper 

Ear thrips 

Attadking the roots 
M ealybug or pineapple 
mealybug 
Root aphids 

Chewing insects 

Attacking the leaves 
Armyworms 

Black or African 
armyworm 
Grass armyvorm 
True armyworm 

Grasshoppers and katydid 
Long-horned grass

hopper 


Short-horned grass
hopper 


Citrus green locust 

Cutworm 
Spotted cutworm 

Scientific Name of Pests 

RhopaloslphuM Maidis 

Peregrinus maidis 

Frank/iniella williamsi 

Dysmicoccus brevipes 
Tetraneura nigriabdominalis 

Geocia lucifurga 

Spodoptera exempta 
S. mauritia
 
Pseudalatia separata
 

Euco'~ccephalus varius 
Phane.op tera furcifera 

Ailopus tamulus 
Attractomorpha psittacina 
Gastrimargus marmoratus 
trans versus 
Trilophidia annulata 

Melicodes tenebrosa 
Locusta migratoria 
manilensis 

Agrotis ipsilon 

Control Measures 

En)couraqe natural 
enemies iCoccne!ids and 
syrphid fiies, 

It seldom needs control 
measure because its 

population is kept dow,,
by natural enemies. 

Practice crop rotation. 

Catch fliers using nets 
and drive hoppers into 
pits. 

Visit the field regularly to 

References 

Gabriel (1971) < 

M 
z 

m
 

H 

r> 
0 
>
 

0 
Gabriel (1971) z
 

0
 
0
 

0=1 

-n 

Gabriel (1971) 

Gabriel (1971) 

http:Phane.op


detect any signs of 
infestation. 

Common cutworm Spodopt&ra litura 
Cutworm Leucania loreyi 

Mocis trugalis 
Corn leaf-eating Dinara combusta 
caterpillar 

Leaf roller 
Parnatagurratus mangala 

Attacking the roots 
Grubs 

Root grubs Adoretus sp. 
Anornala qpp. 

Hclotrichia spp. 
White grubs or 
June beetles Leucopholis irrurata Control grubs by plowing 

and exposing immature 
beetles to the surface. 

Crickets 
Black cricket 
Biown cricket 

Gryllus bimaculatus 
G. testaceus 

Practice thorough 
preraration of the field. 

Gabriel (1971) mZ 

Attacking the tassel, silk, 0 
ears. and leaves 
Corn eavorm He/icoverpa armigera Practice crop rotation. Do Gabriel (1971) Zm 

not use susceptible -4 
plants in succession. 

Corn semi-looper 
Corn silk beetle 

Chrysodeixis chaicites 
Monolepta bifasciata 

Observe proper timing of 
plantinC to evade the 

abundance of the beetle. > 

Use trap crops. 0z 
Boring insects 0 

Attackino the sterns-
Pink aphids Sesam*a inferens 0 
Yellow maize moth U 
Peach moth Dichocrosis punctiferalis 

0 
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Tabie 13. 
Crops 

Cotton 

(Continued) 
Common Name of Pests 
Attackina the tassel ears. 

ste,, and leaves 
Corn borer 

Corn seedling maggot 

Yellow sugarcane borer 

SucLing insects 

Attacking the leaves 
Thrips 
Cotton stainers 
Mealybug 
Leafhopper 

Chewing insects 

Attacking the leaves 
Lsafworm 
Cutworm 

Leaf roller 


Attacking the bolls, 

flowers, and buds 
Cotton boliworm 

Spiny bollworm 

Scientific Name of Pests 

Ostrinia furnaca/is 

Atherigona oryzae 

Chilo infuscatellus 

Thrips tabaci 
Dysdercus spp. 
Ferrisia virgara 
Arnrasca bigutulla 

Spodoptera litura 
Atiormis erosa 
Sylepta -Jerogata 

Helicoverpa armigera 

Earias cupreovirides 

Control Measures 

Cut inecec !3nts close 

to the crourd and feed 
them to animals or bury 
lhemr inthe sol!. 

Plan early Plant con
t1CUOUS areas at the same 
time. 

,actice crop rcation. 
E,irninate weeds. 
Practice clean culture 

including removal of alter-
nate iost lants. 

Practice deep plowing of 
crop residue after 
harvesting. 

References CD 

m 

z 
Gabriel (1971) 

Z 
n 
Z 

> 

> 
;5
 
z
 

-nO
 

Newsom and Brazzil 
(1968) 



Mites 
Spider mite Terrany7hus spp. 

Crucifers Sucking insects attacking 
(cabbage. ',heleaves and flowers 
cauliflower, Green peach aphid Myzus persmcae 
pechay, radish) 

Chewing insects attackina 
the leaves and flovers 
Cabhage worm Croc.'doloniabinotalis 
Diamo;id-back moth P/utel/a xy/ostel/a 
Cutworm Spodoptera litura 
Earworm Helicoverpa armigera 
Cabbage butterfly Pieris canidia 

Cucurbits Sucking insects 
(bitter gourd,
bottle gourd, Attacking the vines 
chayote, cucumber, 
dishrag gourd. 

Sweet potato bug Physomerus grossipes 

muskmelon, Attacking the leaves andz 
squash, water- flowers 
melon, wax gourd) Pentatomid bugs 

Dapdap bug Cyc!opelra obscura 

Green soldier bug Nezara viridula 
Tomato mirid bug Cytopeitis (Nesidiocarpes)

tenuis 

Leafhoppcrs Eutterix sp. 
Bothrognia ferrugi-ea 

Cotton leafhopper Arnrasca higuttula 
Green rice leafhopaer 
Black leafhopper 

Nephotetrix niglopictus 
Rcania speculum 

Aphids 
Melon aphid Aphis gossypii 

In Thailand, juice is 
squeezed from dead 
yellow worms hanging on 
the leaves. It is diluted to 
1:1000 and srayed on the 
plants inthe evening at 
the rate of 750 L,'ha. 

Bantoc (1967) 

Gabriel (1974)K 

z 

0 

m 

> 

>" 

0 

0 
-n 
0 

0 
cn 



Table 13. (Continued) 
Crops Common Name of Pests 

Bean aphid 
Green peach aphid 

Citrus aphid 

Mealybug 
Hemrspherical scale 
Tobacco thirips 

Attacking the sterns and 
siloots 

Squash buc 

Attackinrg Ihe fruits 
Fruit flies 

Chewing insects 

Attacking tn.e leaves and 
flowers 

Katydids or long-horned 
grasshopper 

Tomato lady beetle 
Squash beetle 

Cutworms and 
armyworms 

Corn earworm 
Squash semi-looper 
Leaf folders 

Cabbage worm 

Tiger moth caterpillar 

Attacking the roots 

Scientific Name of Pests Control Measurm ieierences 

A. craccivora 
Myzus persicae 

rm 
Toxoprera Surantil < 
T. pitricidc 
Ferrisia vi,gata 
Saisseria coffeae 
Thrins tabaci 

M 
Z 
K 

Z -4 
> 
> 

Le,)tog/assus australis 0> 

Dacus cucurbitae 
D. mundus 
D. hageni 

Z 

0 

0 
U 

Mecopoda elongata 
Phancroptera furcifera 
Epilachna philippinensis 
Aulacophora cottigarencis 
4. flavomargirata 
A. sin vi/lis 
Agr-otis segetum 
Pseuda/ir.' separata 
Spodc.rera litura 
Helicoverpa armigera 
Anadenida peporis 
Diaphcnia indica 
Hymena recurvalis 
Crocidolonia binota/is 
Dasychira mendosa 



Root grub Anomala hurneralis 
L eucopho/is irrorata 

Boring insects 

Attackin, the ;ines 
'/ine borer Apomecyna historion 

A. negiecua 
Cucurbit boring borid ,6 rilaboris cucurbitae 

Mites TerrEnychus truncatus 

Durian Bcring insects 

Attacking the branches. 

stems, and twigs 
Coffee carpenter moth Zeuzera coffeae 

Attacking the fruits 

Duri.n borer Unidentified decophorid 
Peach molt Dichocroris purtct,;feralis 

Garlic and Onion Sucking insects attacking 
the leaves m 

Thrips Thrips tabaci Use early maturing Deanon and Cadiz< 
varieties and overhead (1967) 0 
sprinkler irrigation. Allow z 
bulbs to mature to have m 

White fly Bemisia tabaci 
minimum loss. z 

r-

Chewing insects 

Attacking the leaves 

> 
0 
> 

Cutworms Acrotis ipsilon > 
Calogramma festiva _j 
Spodoprera exigua Z 

. litura 0 
"I, 

C 
Corn earworm (tomato 0 
fruitworm) He/icoverpa armigera armigera CI) 

Leaf folder Hornona cottearia 

ca 



Table 13. (Contiiiued; 

Crops Common Name of Pests 

Attacking the bulbs 
Angournois gtain moth 

Caca) moth or tobacco 
mnot h 
Cicarette beetle 

Mites 

Ginger Sucking insects attacking 
the !eaves 

Ubi scale 
Luya scale 

Chewing insect attacking 
the roots
 

Ginger root borer 

Grapes Sucking insects 

Attacking the leaves 
Chinese wax scale 
Oriental scale 
Gray mealybug 

Scientific Name of Pes's 

Sltumroga cerea/ella 

Epn:Lstia elute/la 
Lasiodernia serricorne 

Acerta tulipae 

Aspidiella hartii 
A. zing/beri 

Mirnegralla coeruleifrons 

Ceroplasts sinensis 
Aonidie/a or,'entalis 
Ferrisia virgata 

Control Measures 

Fumicate hulbs with 

methvi bromide before 
storace. Recommended 
dosace' is 2 cans (2 Ib) of 
methyl bromide per 27 m3 

of funrratrd space at 
26.5cC for 2 hours. 

When deaing with small 
quantities of seed bulbs, 
dip tnem for 20 minutes 
in a solution of miticide 
or insecticide before 
storage. 

Use biological control 
methods and natural 
enemies such as lady 
beetle and other 
parasites. 

References 

m 
<Z 

Deanon and Cadiz 

Z 

K 

Z 

(1967) 
> 

> 
0 
Z 

0
-1 

O 
0 
'n 

Schwartz (1975) 



Tree hopper 

Attacking the fruits 
Fruit fly 

Chewing insects attack
ing the leaves 

Scarabaeid beetle 
Bag,.orm 
Sv.eel potato hornworm 
Grape skeletonizer 

Guava S[Jckinc insects 

Attacking the leaves 

and shoots 
Guava ieafhopper 

Aphids 
Melon aphid 
Guava aphid 

M ealybugs 

Gray mealybug 

Cotton cushion 
mealybug 

Giant coccids 

Attacking the leaves 

Soft scales 
Green scale 
Wax scale 

Black scale 
Hemispherical scale 

Guava soft scale 

Tricentrus convergens 

Unidentified 

Adoretus sp. 
Eumeta fuscescens 
Agrius convolvuli 
Unidentified zygaenid 

iaut),atoseopus 

reflexus 

Aphis gossypii 
CreenidLa formosana 

Ferrisia virgata 

Planoco :cus li/acinus 

Crypticerya jocobsuni 

Droscha tovnsendi 
Icerya seychel.'arum 

Coccus viridis 
Ceroplastes rubens 

C. sinensis 

C. cajani
Saissetia nigra 
S. coffeae 

Pulvinaria psidii 

Wash off grapevines with 

water. 

< 

M 
00 

zm 

> 
0 

> 

0 
z 

n 
0 
0 

M2 

('I 



Table 13. (Continued) 

Crops Commcn Name of Pests 

Armored scales 
Coconut scale 
Florida red scale 

Mirid bugs 

Chewing insects 
Attacking the stems and 
branch-s 

Scolytid borer 
Termites 

Attacking the leaves and 
shoots 

Chryscme!id oeetle 
Lycaenid cateroillar 
Noctuid caterpillar 
Fruit piercing moth 
Peach moth 
Slug caterpillar 
Tussock caterpillar 

Bagworrn 
Olethreutid caterpillar 
Atlas moth 

Attacking the fruits 
Fruit flies 

Oriental fruit fly 
Melon fruit fly 

Vinegar fly 

Mites attacking the leaves 
Tetranychid mites 

Jute Chewing insects attacking 
leaves
 

Cutworms 

Scientific Name of Pests Control Measures References 

Aspidiotus destructor 
Chrysomphalus ficus 
Helopeltis bakeri 

Hypothenemus psidii 
Nectermes sp. 

Phytorus sp. 
Catochrysops cnejusz 
Auroba grisescens 
Othreis ful/onia 
Dichocrosis purcriferalis 
Thosea sinensis 
Lymantria lunata 
Metanastria h,"taca 

Eumeta variegata 
Strepsicrares ejectana 
Attacus at/as 

Dacus dorsalis 
D. cucurbitae 
Drosophila ananassae 

Eotetranychus spanius 
Oligotetranychusbiharensis 

m 
z 

0 
Z 

m 
z 

r

0 
>u 

-4 

-

0 
n 

0 
Cn 

Anomis erosa Gabriel (1974) 
A. sabulifera 
Chrysodeixis chalcites 
Spodoptera litura 



Kenaf Sucking insects 

Attacking the leaves 
Green stink bug 
Melon aphid 
Gray mealybug 
Cotton cushion mealybug 
Bl ,ck scale 
Leafhopper 
White fly 

Attacking the stems 
Mirid buo 
Tube dweller 
Tree hopper 

Attacking the shoots, 
stems, and leaves 

Hcrmispherical scale 
Other scales 

Attacking the fruits and 
seeds 

Cotton earworm 
Cotton bollworm 
Cotton stainers 

Attacking the flowers 

Cotton boliworm weevi! 
Pink bollworm 

Nezara viridula Gabriel (1974) 
Aphis gossypii 
Ferrisia virgara 
Planococcus !ilacinus 
Saissetia nigra 
Arnrasca byuttula 
A/eL'roCant;?uS SpinOSUS 

He/oeltis :akeri 
Machaerot ensifera 
Gangara luconica 
Leptocentrus manilanensis 
Tricentr.u p/icatus 
Sipylu5 Sp. 

Gabriel (1974) 
m 
z 

Saissetia coffeae 
Hemiberlesia lutaniae 0 
Lepidosaphis rubro vittatusK 
Pinncspis aspidistrae m 

> 
He/icoverna armigera 0 

Earias ,abia 
Dysdercus cingulatus--
D. poecilus Z 

0 z 

Arnorphoidea lata n 
Pectine-phora gossypiella 

0 
au 

Ci) 



Table 13. (Continued) 
Crops Common Name of Pests 

Chewing insects attacking 
. 

the roots 
V.White or root grubs 

Red fife ant 
Long-morned grasshlopper 
Abutilon moth 
Cutworms 

Other leaf-eating 
caterpi!lar, 

Tussock moth caterpillar 
Slug caterpillar 
Measuring caterpillar 
Spotted ladvyIrd beetle 
Corn silk beetle 

Flea beetle 
Leaf feeding beetles 

Boring insects attacking the 
stems 

Coffee carpenter moth 
White-back twig borer 

Mites 
Lanzones Sucking insects 

Attacking the leaves and 
shoots 

Mealybugs 
Gray mealybug 
Filamentous mealybug 
Cottony cushion 
mealybug 

Soft scales 
Green scale 
Aster scale 

Armored scale 
Black aphid 

Scientific Name oi Pests 
.. 

Anol;-)/a Sp.< 
LeucOptf /i: 'r1, 3ra
 
So /; .npsis
gero inata rufa 
Phan&roptera furcifera 
Ar'orms erosa 
Anomis ssbulifera 
Spodop:erd litura 
Xanrhodes transversa 

Diaphania indica 

Sy/epta dfrogata 
Euproctis varrans 
Parasa lepida 
Hyposidra talaca 
Epiiachna philippinensis 
Monolepta bifasciara 

Nisoila gemella 
Amphirnela meroorum 

Phy//otreta sp. 

Zeuzera coffeae 
Niphonoclea albata 

Oliqonychus velascoi 

Ferrisia virgata 
Nipaecoccus filamentosus 

Planococcus lilacinus 

Coccus viridis 
Asterolecanium sp. 
Lepidosaphes sp. 
Toxoptera 3urantii 

Control Measures 
. . 

References 
.co 

Gabriel (1974) 	 m 
Z 

z 

m 
.Z 
> 

> 
> 

> 

(5 
z 

0 
-) 

0 

Gabriel (1974) 



Attacking the leaves 
White fly 
Bugs
 

Shield bug 

M;rid bug 

Lace bug 

Co*ton stainer 


Chewing insects 

Attacking the sterns and 
branches 

Nnsute termite 
Mound building termite 
Mango twig borer 

Shot-hole borer 
Lepidopterous borer 
Lanzones borer 
Green moth 

Red-banded bark-borer 
White bark-borer 

Attacking the leaves and 
shoots 

Night beetle 
Chrysomelid beetle 
Snow beetle 

Aleurocar thus sp. 

Brachyp!atya deplanatus 
Helopeitis sp. 
Stephanitis typicus 
Dysdercus cingu!atus 

Nasurtermes /uzonicus 
Macrotermes gilvus 
Niphonoclea albata 
N. capito 

Coelosterna pulcheliator
 
Dihammus sp.
 
Thestus sp. 


Xylebo,'us sp. 

Cossus sp. 
Prasinoxena sp. 

Ereunitis sp. 
Eretniocera sp. 

Adoretux ranu,,culus 
Phytorus sp. 
Mecopus sp. 

m 

Brush oft loose dried 
barks to expose the lar
vae. Brushing should be 
done before the flower 
buds appear. otherwise 
these buds will be 
injured. 

Carefully scrape the loose 
barks and kill the exposed 
larvae. 

Coronel (1977) 
0 
z 

z 
> 
> 

. 

-

z0 

-

0 
U, 



Table 13. (Continued) 
Crops Common Name of Pests 

Measuring caterpillar 
Atlas moth 

Tussock caterpiilar
Leaf roller 

Slug caterpillar
Baqworm 

Attacking the fruits 

Ants 


Red fire ant 

Maguey/Sisal Suckir.g insects
 

Attacking the leaves
Pineapple mealybug 
Coconut scale 

Fern scale 
California red scale 

Attacking the roots 
Pineapple mealybug 

Chewing insects 
Attaching the roo,s 

White or root grubs 
Mites 

Mango Sucking incects 

Attacking the leaves and 
shoots 

Banded leafhoppers 
Mango hoppers 

Attacking fruits and 
leaves 

Red banded thrips 

Attacking the trunks, 
fruits, flowers, leaves, 
roots, and terminal shoots 

Mealybugs
Gray mealybug 

Scientific Name of Pests 

Hyposidra sp. 
Attacus atlas 

Ltmaftr/a sp.
Hornona sp. 
Thosea sinensis 
Euniera fuscescens 

Solenopsis geminata rufa 

Dysmicoccus brevipes
Aspidiotus destructor 
Pinnaspis aspidistrae 
Aonidie/ia aurarrii 

Dysmicoccus brevipes 

Leucopholis irrorara 
Dolichotetranychus 

floridanus 

Typhiocyba nigrobilincata 
Tachardina minua 

Seler.nrhfips rubrocinctus 

Ferrisia idrgata 

Control Measures References 

m 
m
 

z 
x 
z
 

m 
z 
> 

-4
 

Gabriel (1974) 0
z
 
0
 
-

0 

0 

Spray the ants to lessen Custodio, et al. 



Cottony cushion 
m'Zalybug 
Tortoise shell 

Scale insects
 
Coconut scale 


Green scale 
Shield scale 

Wax scale 

Others 


Chewing and boring irsects 

Attacking the fruits 
Oriental fruit flies 

Pseudococcus lilacinus 
Puerto spinosus 
P. mangiferae 

Aspidiotus destructor 

Coccus viridis 

Pulvinara oolygonata 
P, psidi 
Virsonil stilfifera 
Amd,ia inonata 
A. orientails 

CoCCSS n-'ngiferae 
L epidosaphes sp. 
Phenacaspes indav 
Tarchardia menuta 

Icarya scyche/larum 

Dacus dorsalis 

their movement and 
population build-up. 

Spray the ants to lessen 
their movement and
population build-up. 

Wrap or bag the fruits. 

Spray the flies withhai t . 

Maintain sanitation: 
Collect fallen fruits 

and properly 

dispose them into 
deep pits. Spray 
with Malathion and 
cover them with 

(1975) 

m 
z 
z 

:00 
z 

Custcdio. et al. m 

(1975) 

HU 
> 

0 
Z 
0"n 
0 
00 
'o
') 



TabI3 13. (Continued) 
Crops Common Name of Pests 

Attacking the seeds 
Mango seed borer 

eoring insects attacking the 
twigs, panicles, and 
young shoots 

Mango lip borer
Mango twig borer 

Mulberry Sucking insects attacking 

the leaves 
Filamentcus mealybug 
Giant coccid 
Black scale 
California red scale 

Chewing insects attacking 
the leaves 

Cutworm 
Castor silkworm 
Weevils 

Okra Sucking insects 

Attacking the leaves and 
stems 

Soft scales 
Black scale 
Hemispherical scale 

Armored scales 
Coconut scale 
Fern scale 
Tampoi scale 

Scientific Name of Pests 

D. cucurbitae 

Noorda albizonalis 

Chlumeta transversa
Niphonoclea alb -a 
N. capito 

N,paecoccus filamentosus 
Icerya aeg,'pliaca 
Saissetia nigra 
Aonidiella aurantii 

Spodoptera litura 
Ph:losamia ricini 
Mecopus hopei 
M. bispinosus 

Saissetia nigra
Saissetia hemisphaerica 

Aspidiotus destructor 
Pinnaspis aspidistrae 
Lepidocaphes rubrovitratus 

Control Measures 
Zofl. Burn them 
using gasoline or 
dry leaves. 

Cut off affected shoots
and twigs and burn them 
before spraying. 

Use pianting materials 
that are free of scales. 

References 

EL 
!: 
0 

z 

>
> 
> 

Custodio, et al. 
(1975) z 

0 
-n 

Gabriel (1974) 0
CD 

Esguerra and 
Gabriel (1969) 



Attacking the fruits 
Cotton stainers 

Attacking the leaves and 
buds 

Cottony cushion 
mealybug 

Attacking the twigs and 
pods 

Scutellerid bug 

Chewing insects 

Attacking the leaves 
Corn silk beetle 

Flea beetle 

Cutworm 

Leaf-eating caterpillar 
Measuring caterpillar 

Tussock moth caterpillar 

Attacking the leaves, 
fruits, flowers, buds and 
shoots
 

Abutilon moth 
Cotton bollworm 

Dvsdercus cingulatus 
D. poecilus 

Pseudococcus lilacinus 

Tectocoris dioprhalmus 
perigrina 

,lonolepra 5ifasciara 
Nisotra gemella 

Xanthodes transversa 
Sylepra derogata 
Hyposidra ta/aca 

Suana concolor 

Cosmophila erosa 
Earias fabia 

Start control measures as 
soon as young nymphs 
appear. 

Remove wild host plants. 

Handpick and destroy 
cocoons instead of cater-
pillars since the latter are 

armed with irritant spines. 

Destroy remaining crops 
in the field. 

Destroy all damaged 

shoots before the frJts 


form. 

Remove and destroy all
 

plants in the field after
 
harvest.
 

Esguerra and
 
Gabriel (1969)
 

Esguerra and 
Gabriel (1969) 

m 
Esguerra and z< 
Gabriel (1969) 

z 
K 
m
 
-z
 

t'

>
 

>
 

0 
Z 

Esguerra and 0 
Gabriel (1969) 0-n 

0
 



Table 13. (Continued)
 
Crops Common Name of Pests 


Jute semi-looper 
Red fire ants 

Boring insects attacking the 
trunk.s, branches, and 
stems 

Coffee carpenter moth 
(Rea coffee borer) 

Orchids Sucking insects 

Attacking the eaves 
Thrips
Scale insects 

Proteus scale 

Morgan scale 

Others 

Attacking the roots 
Mealybugs 

Gray mealybug 
Pineapple mealybug 
Citrus mealybug 

Chewing insects 
Attacking the leaves 

Greenish-brown grass
hopper 

Attacking the flowers, 
leaves, and roots 

Weevils 

Scientific Name of Pests 

Anornis sabulifera 
Solenopsis geminara rufa 

Zeuzera coffeae 

Dichromcthrips corbetti 

Parlatoria proteus 

Chrysomphalus 

dictyospermi 
Leucaspis cockerelli 
Pinnaspis townsendi 

Pseudococcus adonidium 
Ferrisia virgata 
Pseudococcus brevipes 
Planococcus citri 

Phaneroptera furcifera 

Orchidophilus aterimus 

0. peregrinator 

Control Measures 

Destroy alternate host
plants. 

Scrub off ihe insects with 
a soft brush. Rinse the 
plant thoroucg-y with 
water. Allow it to dry and 
spray. 

References 

m 
z 

0 
2 
z
 

> 

> 

02 
Valmayor, et al. n0 
(1977) C) 

0
"0 

Handpick the weevils. 



Root grubs 

Phalaenopsis lycaenid 

Attacking the flowers 
Moth or butterflies 

Mites 
Phalaenopsis mite 
Privet mite 

Papaya Sucking insects 
Attack;ng the leaves 

Oriental cottcn stainer 

4rmorad srales 
Coconut scaie 
Florida red scale 
Black scale 
Gray mealybug 

Attackinc the fruits 
Coconut scale 

Chewing insects 
Attacking the leaves 

Peach moth 

Tussock caterpillar 

Boring insects 

At:acking the stems 
Cerambycid beetle 

Mites
Rust mite 
Tenuipalpid mite 
Tetranychid mite 

Leucopholis irrorata 

Chliaria kina celastrioides 

Orgvia postica 

Tenuipa!pus pacificus 
Brevipa/pus ovobatus 

Dvsdercus cingu/atus 

Aspidiotus destructor 
Chrysompha/us ficus 
Saissetia nigra
Ferrisia virgs'ra 

Aspidiotus destructor 

Dichocrosis punciferalis 

Lymantria lunata 

D,'hammus vastator 

Ca/ocarus brionesae 
Brevipa/pus ovobatus 
Tetranychus bimacuiatus 
T. kanza"i 

Ha-ndpick 1he a-,Iae and 
eggs. 

Al,.,as observe qu.-ran
,ineprocedures before 
mfixing nev,,ly acqu;red 

pia-ts with o!her orchids 
in the farm or in the 
collection
 

Dust infected plant with 
sulfur. 

Valmayor, e: al. 

(1977) 

Gabriel (1974) 

m
 

<z
 

0M 

z
 
K m
 
Z
 

>
 

0 

H 
5z 
z
 

0
 
'
 

Espino and Cuevas 0
 
(1976)
 
Gabriel (1374)
 
Gavarra (1981)
 



Table 13. (Continued) 

Crops Common Name of Pests 

Peanut Sucking insects 

Attackin the leaves 
Bean aphid 

Leaf hopcer 

Attacking the leaves and
flowers 

Stin' buq 

Chewinq iiisects 

Attacking ,he leaves 
Common cutworm 
Coffee leaf folder 
Corn semi-looper 

Sphinx moth 
Common katydid
Slant-faced grasshopper 

Attackinc the leav,-s. 
buds, flowers, and pods 

Corn earv.,orm 

Attacking the stems and 

leaves 
Tiger moth caterpillars 

Attacking the roots and 
twigs 

June beetle 

Boring insects 

Attacking the stems 
Corn borer 

Attacking the flowers, 
buds. and pods 

Bean lycaenid 

Mining insects attacking the 
leaves 

Scientific Name of Pests Control Measures References 

Aphis craccivora 0Z 

Empoasca biguttula m 
-I 
r 

Nezara viridual > 

-> 

Spodoptera litura 0 
Homona coffearia z 
Chrysodei-is chalcies n0 
Hippotion celerio 
Phaneroptera furcifera 
Atractomorpha psittacina U) 

He/icoterpa ermigera 
arm.gera 

Dasychira rtendosa 

Leucopho/is irrotata 

Ostrinia furnacalis 

Catochrysops cnejus 



Leafminer 
Rear., eaf roller 

Pineapple Suckinc insects attacking 
the leaves 

Armored scales 
Catifornia red sc;-' 
Coconut scale 
Fern scale 

Pineapple mealybug 

Chewing insects attacking 
the roots 

Root grubs 

Mites 
Tenuipalpid mite 

Potato Sucking insects 

Attacking the leaves 
Thrips 

Cotton aphid 

Attacking the leaves and 

stems 
Green peach aphid 

Stomopteryx subsectv-411a 
Lamproserua indicata 

Aonidiella aurantii 
Aspidiotus destructor 
Pinraspis aspidistrae 
Dysmicoccus brevipes 

Leucopholis irrorata 

Dolichotetranychus 

floridanus 

Thrips rabaci 

Aphis gossypii 

Myzus persicae 

Practice crop rota-.ion in 
heavily infested areas. 

Collect and destroy grubs. 

Piw and harrow lie field 
after harvest. 

Use overhead ar, -. rface 

itrication to reduc., thrips 
population in the :.il and 

the Plants. 

Biclogical cv, Iitro: Use 
TacInorna pt!iIippinensfs-S 
to reduce thrics damage. 

Practice clean culture. 

Bondad, et al. (1977) 

Bondad, et al. (1977) 

Verzola (1978) 

Balaoing, et al. 

(1979) 

m 
z 

M 
0 
z 

> 

> 
0> 

Verzola (1979) 

Balaoing, et a!. 

(1979) 

-4 

0z 
0 
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Table 13. (Continued) 

Crops Common Name of Posts Scientific Name of Pests Control Measures References 

Natural factors (windy. CD 
cocl. and rainy environ-
nent) kees aphids below 

m 
z 

!te levei of economic 

4-

Crc.- S should be free of 
z 
K 

.eeds since they form 
a~re uent reservoir for 

Z 
-

rerev.,ed infestation. > 
Potato leafhoppers Empoasca fabae 

Chewing insects 
Attacking the leaves and 

stems 0 
Common cutworms Spodoptera litura Periodic floodinq of the Verzola (1978) O 

soil durina the first 30-45 Balaoing, et al. n 
days of the crop irduces 
the larvae to !eave their 

(1979) 0 
0 

hiding placec at daytime Cf 

Black cutworms Agrotis ipsilon 
exposing them 
predators. 

to 

Attacking the roots, and 
tubers 

Male cricket Gryllotalpa africana Use light traps. Flood the Ba!aoing, et al. 
tields before planting. (1979) 

Harvest mature tubers as 
soon as possible. 

Boring insects attacking the 
leaves, stems. anlz tubers 

Potato tuber moth Phthorimaea operculella Reduce field damage by Balaoing, et ai. 
adequate hilling-up to (1979) 
cover the tubers 
thoroughly with soil. 

Mites 
Spider mites Tetranychus sp. Gabriel (1974) 

Rambutan Sucking insects attacking 
the shoots an,, !eaves 



Rambutan bug 
Cottony cushion 
mealybug 

Chewing insects attacking 
trunks and branchE,3 

Twia borer 

Coffee carpenter moth 
Notodontid caterpillar 

Boring insects attacking the 
fruits 

Cacao pod borer 

Ramie Sucking insects attacki.ig 
the stems and leaves 

Green stink bug 
Gray mealybug 
Leafhopper 

Chewing insects attacking 
leaves and stems 

WeevilChrysomelid beetles 

Corn earworm 

Noctuid caterpillar
Tortricid leaf roller 
Leaf rollers 

Lymantriid caterpillar 

Rice Sucking insects attacking 

leaves (leaf sheath culm) 
Brown planthopper 

Tessaratoma logicorne 

Planococcus lilacinus 

Niphonoclea albata 
N. capito 
Zeuzera coffeae 
Neosrauropusaltemus 

Acrocercops cramerella 

Nezara viridula 
Ferrisia vrgata 

Gabriel (1974) 

Chanithus sp. m 

< 
M 

Metapocyrtus
Pnytorus sp. 

sp. 0z 
m 

Monolepta bifasciata zz 
Helicoverpa armigera > 
armigera > 
Cocyrodes caerulea 
Homona sp. > 

Sylepta durogata > 
S. sabinusalis 
Dasychira mendosa 0 

Z 

-n 
0 

Nilaparvara lugens Use resistant varieties: 
Biotype 1 - IR 26, IR 28, 

IRRI (1979)
IRRI (1978) 

0' 
Cn 

(0 

http:attacki.ig


Table 13. (Continued) 
Crops Common Name of Pests Scientific Name of Pests Control Measures References 

BiotyLe 2 -

IR29, IR32, 
IR 36, IR 38. 
!R40. IR 42 
IR32. IR 36. 
IR 38. IR 40. 
IR42 

IRRI (1977) 
0 

m 
Z 

0 
K 
m 

Biot e3- IR 26. IP 28, 

White-back planthopper 

Green leafhopper 

Sogatella furcifera 

Nephotettix viresens 
N. nigropictus 

Use intermediate resistant 
variety IR-38. 
Use resistant varieties: 
IR5. JR 8. IR20, 1R 26. 
;R 28. IR29. 1R 30. JR 32, 
JR 36. IR38. IR40, IR42, 
C4-63G. 

IRRI (1979) 
IRRI (1978)
IRRI (1977) 

-U 

0 
Z 
"0O 

0 
Zigzag leafhopper
White rice leafhopper 

Recilia dorsalis 
Cicadella spectra 

0 
0n" 

Chewing insects attacking 
leaves 

Leaf folder Cnaphalocrosis medinalis Use resistant variety IR-5 
and moderately resistant 
IR-8. Apply insecticides 
when 10% of the foliage 
has been eaten by the 
!eaf folder. 

IRRI (1979) 
IRRI (undated) 

Practice sanitation by
removing graminaceous 
weeds which serve as 

Whorl maggot Hydrellia philippina 
alternate hosts. 
Use resistant variety 
IR-40. 

Use paddy water applica-
tion of granules. Soil 
incorporation of a 
systemic insecticide is 

!RRI (undated) 

effe'tive against maggot. 



Apply insecticides within 

Boring insects attacking the 

a few days after trans
planting, 

stems 
Pink stem borer Sesamia inferens Use moderately resistant IRRI (1979) 

varieties: iR 20. 'R 28. IR 
30, IR 32, IR 38, IR 42. 
C4-63G. 

Striped stem borer Chilo suppressals Use moderately resistant Gabriel (1974) 
varieties: R 20, IR 26, IR 

Yellow stem borer 

Dark-headed borer 
White rice borer 

Tryporyza incertulas 

Chilo polychrysus 
Tryporyza innotata 

28. IR 30, IR 32. IR 36. IR
38. IP 4. and lR ,42. 

IRRI (undated) 

IRRI (undated) 
Rubber Sucking insects attacking 

the leaves 
Gr', mealybug 
Clack scale 

Ferrisia virgata
*aissetia nigra mZ 

Chewing insects 5 

Attacking the trunks and 
branches 

0O 
K 

Bark borer Aeolesthes indura m 
z-1 

Dihammus vastator 
Shot-hole borers Crossotarsus sp. 

Platypus jansoni 

Attacking the leaves 
Tussock caterpillar Orygia australis postica 4 

Santol Sucking insects 0 z 
Attacking the shoots and 0 
leaves n 

Gray mealybug Ferrisia virgata Gabriel (1974) 
Soft scales -0 

Hemispherical scale Saissetia coffeae (n 

Chinese wax scale Ceroplastes sinensis 



Table 13. (Continued) 
Crops Common Name of Pests 

Armored scales 
Boxwood scale 

Hoppers
Blue hopper 

True hopper 

Attacking the leaves 
Eriophy.d mite 

Chewing insects 

Attacking the stems trunks,> 
and branchesRoot grub 

Termites 
Twig borer 

Shot-hole borer 
Attacking the leaves and 
shoots 

Toy beetle 
Chrysomelid beetle 
Tussock caterpillar 
Atlas moth 
Bagworm 

Attacking the fruits 
Oriental fruit fly 

Solanaceous crops 
(eggplant, tomato, 
pepper) Sucking insects 

Attacking the leaves 
Tree hopper
Colton leaf hopper 

Scientific Name of Pests 

Pinnaspis bux, 

Ricania speculum 
Gargara luconica 

Eriophves sandorici 

Leucopho/is irrorata 
Neotermes sp. 
Niphonoclea albata 

Pla typus jansoni 

Leucopho/is irrorata 
Phytorus sp. 
Lymantria lunata 
Attacus atlas 
Kophene cupreo 

Dacus dorsalis 

Leptocentrus manilensis 
Empoasca biguttula 

Control Measures 

Observe propef timing of 
planting to make crops 
more resistant at the 
onset of drier months 
when the pest is 
abundant. 

References 

m 
z 
<
 

0 
z
 

m 

Raros (1978) > 

> 


:j 

0
 
n
 

0
0 

Esguerra and
 
Gabriel (1969)
 



Attacking the leaves and 
branches 

Coreid bug 

Chewinc insects attacking 
the leaves 

Perper bagworm 
Tussock moth caterpillar 

Attacking the fruit. 
flowers, and leaves 
Flea beetle 

Lady beetle 

Tomato fruitworm 

Sorghum Sucking insects 

Attacking the leaves 
Aphids 

Black leafhopper 

Corn ' -afhopper 
Plant hopper 
Grass derbid 

Attacking the roots 
Root aphids 

Acanthocoris scabrator 

Eumeta fuscescens
 
L ymantria lunata
 

Psylloides balyi 

P. splendida
Epilachna pusillanima 

philippinensis 


Coleoptera coccinellidae 

Helicoverpa armigera 
a rmige!-a 

Rhopalosiphum maidis 
Longiunguis sacchari 
Macrosiphum miscanthis 
M. gramin/s
Ricania speculum 
Peregrinus maidis 
Perkinsiella bakeri 
Proutista moesta 

Geoica lucifuqa 
Tetranuera nigriabdominalis 

Practice crop rotation. 

Destroy weeds and wild 
plants that serve as hosts. 

Use natural enemies: 
Pedobius spiIachnae, 
Tenodera 5p. 

Practice crop rctaticn. 
Do ot - susceptible 

p!ants in succession. 

Esguerra and
 

Gabriel (1969)
 

Esguerra and 
Gabriel (1969) 

Esguerra and 
Gabriel (1969) m 

Esguerra and 
Gabriel (1969) 0 

z 
m 
z 
-

z 
0 
-n 

M 

0 



Table 13. (Continued) 
Crops Common Name of Pests 

Chewing insects 

Attacking the leases 
Cutworm 

Grasshoppers; katydids
Lcng-horned 

grasshopper 
Short-horned 
grasshopper 

Migratory locust 

Rice armyworm 
Semi-looper 

Attacking the stems 

Crickets 

Attacking the grains or 
head and panicles 

Nitioc, 'id beetle 
Sorghum headworm 
Sorghum webworm 

Boring insects 

Attacking the stems 
Corn borer 

Attacking the seedlings 
Corn seedling maggot 

Soursop Sucking insects attacking 
the leaves 

Lace bug 
Mango leafhopper 

Scientific Name of Pests 

Spodoptera litura 

Phaneroptera furcifera 

Ai/opus tarmulus 
A tractomorpha psittacia 
Gasttruif3rgus marmoratus 
trans versus 
Triophidia annulataL ocusta ni ,ratoria 

Control Measures References 

Gabriel (1974) 

m 
z< 

z 

m 
m 
> 

> 
> 

0 
z 

Spodoptera 7;auritia 
Chrysodeixis chalicit sp. 

Teleopryllus restaceus 

Grl/us sinmaculatus 

0 
CO 

Carpophi/us mutilatus 
Helicoverpa armigera 
Unidentified 

Ostrinia furnacalis 

Atherigona oryzae 

Stephanitis typicus 
Idioscopus clypealis 



Mea ly hugs 
Gray mealytug 
Cottony Clshion 
nealIbug 


:",p
hid s 

Giant coccids 

Armored scales 
Cassia bark scale 
Coconut scale 
Florida red scale 

Soft scales 
Black scale 
Hemispherical scale 
Olive scale 

Chewing insects 
Attacing the leaves and 
shoots


Papilionid caterpilla, 

Peach moth 


Pyraustid caterpillar

Nuctuio cateipillar 


Atlas moin 

Tiger moth 

Bagworm 

Attacking the fruits 
Atjs moth borer 

Fruit flies 

Oriental fruit fly 


Melon fruit fly 
Attacking the roots 

Root grubs 

Boring insect attacking the 
stems 

Coffee carpenter moth 

Ferrlsia oirgata 

Planococcus lilacinus 

T'cprera auranti 
Drosicha t ,-sendi 
Ic.)rva s5ychel/afun 

Cla vasris herculedna 
AspidIotus destructor 
Chrksopha/us ficus 

Saissetia nigra 
Saissetia coffeae 
Saissetia oleae 

Graphium agamemr, ,7Lichocrosis punctlferalis 
Sylepta sabinusalis 
Autoba grisescens 

Attacus atlas 
Diacris:a metarhoda 
Eurneta fuscescens 

Heterographis bengalella 

Dacus dorsals 

Dacus cucurbitae 

Anomala spp. 

Lcucopholis Irrura ta 

Zeuzera coffeae 

Collect and burn infected 
fruits. 

Collect and burn infected 

twigs. 

m 
< 
M 
z 
K 

z 

Coronel '1977) 0 

> 
0 

0 
n 

Coronel (1977) 

0 

"V 
09 

Gabriel (1974) 



Table 13. (Con.inued) 

Crops Common Name of Pe,-ts 

Sugarcane Sucking insects 
AttackinQ the leaves 

Leafhopr&rs 

Wooly aphid 

Attacking the buds and 
underground parts 

Scale insects 

Burrower buq 

Attacking the stems
 
Pink nealybug 


Scientific Name of Pests 

Euyntoina fla opes 

Prvr~s'e//a vas tatrxz 
P,(Iutista nmOst, 

Ceratcvact,, /.m era 

Lepidosaphes Sp. 

Aulacaspis regalensis 
lMlacroscytus tralnsversus 

Stibaropu; callidus 

S. maginus 

Trionyrnus sacchari 

Contrcl Measures 

BiologicaI control: Use 
qiact nody betle 

(Svnonych;i qrandis). 
Other 'ady oeetles, syr-
phid fiy. and teneid moth 

are predators that control 
the aphid. 

Natural enemies: Asper-
gil/us sp. (a green fungus) 
- Three species of minute 

wasps: Anagyrus dac

tylopii and two uniden
tified ones. 

- Two lady beetles: Cryp

togenus orbicu/us and 

Pu//us Sp 
- Ean,,.,ir,'as: Proreus 

simufans and Cheli
soches norio. 

Cultural methods: Remove 
and dispose old cane 
stubbles and stems in the 
field before replanting. 

References 

m 

< 

0 

m 
Reyes (1976) 
Recuenco (1967) -

Tabayoyong (1958) > 

> 

0z 

0 

M
-0 

Reyes (1976) 
Recuenco (1967) 
Tabayoyong (1958) 



Weed out tigbao' arn 
other grasses fror:i the 
borders to ehr nate the 
alternate 'Csts. 

Chewing insects 
Attacking the leaves 

Leaf eating caterpillar Dinara combusta 
Oriental migratory locust Lccusta migratoria Bio!oaicaW contrc!: Use Reyes (1976) 

mandensis 	 te most importart Recuenco (1967) 
enemies of locust: Philip- Tabayoyong (1958) 
nine snrike. Cattle egret. 
kin f:sn er . cu rlev. 
lNurnerus voaie./l.) 

garden plover {Charadius 
fulvs), Indian roller 
(Eurystornus orienralis). 
and bee eaters. 

Attacking the underground 
parts (roots) mz
 

Male cricket Gry/otalpa africana < 
Termites M 

Coptotermes vastator Repeated tillin- Reyes (1976)of the z 
soil drives the termiies Recuenco (1967) m 

away. 	 Tabayoyong (1958) 

White grubs Leucophrlis irrorata 	 Plant deep-rooted 
lecumes to reduce the 

z

>
 

population of grubs in the 
0 
> 

soil. 

Natural enemies: Eggs 
0and nc-wlv hatched larvae 

are subject to attacks of 0 
n
ants and certain species 

of mites. A number of M 
0wasps parasitize the 

white grubs. The most 
important of these 

-J,
 



Table 13. (Continued) 
Crops Common Name cf Pests 

Attacking the stalks and 
young canes 

Sugarcane armyworm 

Boring insects attacking the 
stalks and young canes 

Sugarcane borer 

Stem boring caterpillar 

Chewing and boring insects 
attacking the shoots. 
stalks, and budsFive-stripes borer 

Gray borer 

Sc~entific Name of Pests Control Measures References 

parasites are: Camp-
so',;reris rlarginella spp. 

o 

m 
modesta Tiphia
seprte.?eta< 

Z 

re 
E . 

Cirphis /oreyi NatUral COntrol: The bird 
M-trtez pres on the 

Reyes (1976)q7 
Recuenco (1967) 

m 

1" 
insect. Fcrs and toads Tatayoyong (1958) > 
are Ooserved to attack 

ca te rp la rsthe soq., a rrPu p a e in " 
> 

Sesamia inferens 
Orgyroplace schistaceana 
Diarraeainfuscarel/a 

Biological control: Use 
wasp paras:tEs: Tricho-
,MImma au.tra/icur. 

Reyes (1976) 
Recuenco (1967) 
Tabayoyong (1958) 

Z 
00 
0 
0 

Eucosma schistaceana T. japonicum. 
Scirpop, aea nvella 
Eucosma schiztaceana 

Chilo inhscatelus These borers are found in Reyes (1976) 
alternate hosts. Clean the 
,ie, and prune the crop 

Recuenco (1967) 
Tabavoyong (1958) 

to reduce borer damage. 
Bioloccai control- Use 
Trichora.,r7ra parasites. 

Tetramoera schistaceana Use the Trichogamma 4-8 

times at five strips/ha per 
release Dc the first 
release during the 4th 
week after planting. 

Ratocn early (about Sept-
Oct.) .-,hen it is rainy. 



Eliminate weeds that 
grow profusely along the 
edges of cane fie!ds such 
Ls Saccharun spon
tLf~eu,,r,,Cypeus rotundus, 
Panlc';? fr7f77turn7, 

Napier grass. 
Pinehole beetle 
Pink borer 

Reddish-brown weevil 

Xy!eborus afi.nis 
Sesamia iinferens 

Trochorrhopalus 

Remove 'ti;C ao and other 
grasses to eliminate alter-
nate hosts. 

Heyes (1976) 
Recuenco (1967)
Tabayoyong (1958) 

s trangula tus 

Mites Oligonychus orthius 
Terranychus trun,catus 
T. kanzavvai 

Sunflower Chewing insects 

Attacking the leaves 
Katydid 
Cutworm 
Tussock moth caterpillar 

Cotton leafworm 
Attacking the leaves ano 
flowers 

Phaneroptera furcifera 
Chryscdeixis chalcites 
Ofygia posticaO 
Euproctis innonata 
Spodoptera litura 

Lopez, Guantes, 
and AI-Azawi (1972) 

m 
z < 
M 

E 
zZ 
> 
r-

Leaf folder Honiona sp. 

Chewing and boring insects 

Attacking the bolls 
Cotton bollworm Heficoverpa armigera 

--

Z 
Boring insects 0 

n 
Attacking the stems 

Corn stem borer Ostrinia furnacalis Guenee 0 
Sweet Potato Sucking insects attacking 

the leaves 
W, 



Table 13. 
Crops 

(Continued) 

Common Name of Pests 

Sweet potato bug 
Coreid bug
Lygaeid bug 

Melon aphid 
Gray mealybug
White fly 

Chewing insects atackingthe roots and tubers 

Root grubs 

Sweet potato weevil 

Oriental migratory locusts 

Short-horned grasshopper 

Katydid cr long-horned
grasshopper 
Chrysomelid beetles 

Tortcise shell beetle 

Scientific Name of Pests 

PhvsornerusgtossiLes 
Anopiocner,s phasiarna
Ma/cus f/avid/pes 

Aphis gossypli 
errista virgata


Bemisia tabaci 


Anomala sp. 

Apogonia sp. 

Leucopholis irrorata 


Cylas formicarius
 
formicarius 


Locusta migratoria 

mani/ensis
 
Atractornorpha psittacina
 
Oxya chinensis
 

Phaneroptera furcifera
 
Phytorus spp.
 
Pr/onispa sp.

Aspidomorpha fusconoraja 


A. miiares 
Cassida circumdata 
Laccoptera philippinensis 
L. tredecimpunctata 

Control Measures 

Natural enemies: 

Prospaltellaclypealis andPrcs- 3Itel/a sp. 

Control the grubs using 
trap pits filled with leaves. 
Examine the pits at 

reg ula r in ter als, eve ry
month durin0 the rainy 
season-


Practice cro, rctation. 

Destroy damaged 
tuberous roots. 

Natural enemies: Shalcid 

parasite Tetrastichus sp.,
Rhizoglyphus sp., spider, 
red ants. 

References 

Z 

0 
z0 
m 
I 

Frohlich and 
Rodewald (1970) 

> 
> 
-4 

-40 
7 

0 
11 

Frohlich and 
Rodewald (1970) 

Esguerra and 

Gabriel 11969) 



Cutworm ard armyv.,orm 

Sphinx moth or hornworm 

Attacking the leaves 
Tussock moth caterpillar 

Sweet potato plume rroth 

Mites 

Taro Sucking insects attacking 

the leaves 
Melon aphid 

Banana aphid 
Gabi planthopper 

Coconut scale 
Pineapple meaiybug 

Cottony cushior 
mealybug 

Chewing insects attacking 
the leaves 

Cutworm 
Gabi hornworm 
Green sphinx moth 

Sweet potato hornworm 

Gabi skipper 
Corn silk beetle 

Mites 

Tobacco Sucking insects 

Attacking the leaves 
Tobacco thrips 

Small green bug 

Green stink bug 
Green peach aphid 
Gray mealybug 

White fly 

P'hudalet,a separata 

Spodotrera litura 
Aclh rontia lachesis 
Ar;riis con vo/lui 

Eucrnomia horsfie,'di 

Aciptilia veodacrvla 

Tetranvchas rruncarus 

Aphis gossypii 

Penralonia r/qronervosa 
Terophagus proserpina 
Megameles ptoserpina 

Aspidiorus destructor 
Dysmicoccus brevipes 

Planococcus ii/acinus 

Spodoptera litura 
Hippotion celerio 
Rhyncolaba acteus 

Agrius con volvuli 

Protoparce convolvuli 
Tagiades japetus titus 
fvlonolepts bifasciata 

Schizotetranychus techrius 

Thrips tabaci 

Cyrtopeltis tenuis 
N0zara v/ride/a 

Myzus persicae 

Ferrisia tabaci 

Bemisia tabaci 

Remove wild species of 

Ipomoea. 

Gabriel (1974) 
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Table 13. (Continued) 

Crops Commor Name of Pests 

Attac' i~c ihe sems< 

Scientific Name of Pests Control Measures References m 

z 

H-ris",hericai 
B:.:;sa;e 

scle Saisseria 
,.ts t, 

c'offeae 
raZ 

0 

Atta.cic tte roots Att mZ 

Bu*ry, bbug Gee tomus pyrgmaeus 
-

At~i.:the leaves > 

Cree 
Shr-

T c 

. crcet 
crr-ed crasshopper 
crned crasshopper 
i-c ud ,.., ,r 

Oecanthus indicus 
Atracroworpha psittacina 

Phaneroptera furcifera 
Hehcc kirp aarm igera 

-I 
> 

0 
0 

Gre a S 
' 
C:1,'..'Cm 

'-Wl'A c ,,rn 
Ccr semcoper 
P - ;stit caI. r;, 

Tqe not'2 
1ar 

Agrotis segetum 

A insion 
Chrvsndeivis chalcites 

Pasara hipponalis 
DL ,crisi;,i me tarhoda 

0 

0 

er, :'d caterpilar
Toba''~cco horn..,orrr 

SeCon;croh!;a rutel/a 
.Achoc m 'a/,hes's 

.ttac':ir, th2 seeds 
the s~eded 

Red fire ant 
Cicarette beetle 

r 

5,'rm':,s cemminata rufa 
L azoderma semicorne 

Drugstore beetle 
Tobacco moth 

Taenrld caterpillar 

Srv.,phiumm paniceum 
Spkcfstia ehlre//a 

S'ceaororpka rul// 

Attackirc the roots 
Mole cic~t Gy/oroa!pa africana 

Chewing jr boring insects 
attackin the stems 

Tene reonid beetle 
Toba-co stem norer 

Gonocephalum aequatoriale 
Phrhorimaea heIiopa 



Winged bean Sucking insect attacking the 
flover buds and pods

Bean aphid Aphis craccivora Quebral. et al. 

B inq insect attacking the 
(1980) 

flov:er buds and pods 
Bean pod borer Maruca testulalis 

Mining insect attacking 
the leaves 

Bean fly Ophiomyia phaseoli 

Mite 
Spider mite Tetranychus sp. 

Yam (lesser yam, Sucking insects attacking 
greater yam) the leaves 

Ubi sca;e 

Coconut scale 
Aspidiella hartil 
Aspidiotus destructor 

Gabriel (1974) 

Chewing insect attackina m 
the leaves z 

Corn silk beetle Monolepra bifasciata 
00 
z 
m 
z 

-I 

0 

zCr, 

0 

0 

-" 



244 ENVIRONMENTAL ADAPTATION OF CROPS 

Table 14. Chemical control of insect and mite pests of crops grown in the 
Philippines 

Common Name of 

Active Chemicals 


Acephate 

Aldrin 

Azinphos-ethyl 

BPMC 

Carbaryl 

Typical Brand 

Names 


Orthene 75 
SP/400 LC 

Aldrex 
Aldrin 40 EC/40 

WP 
Aldrite 
Azinos 40 EC 
WB - Azinphos 
Azinphos ethyl 
Cotnion 
Gusathion A 

Baycarb 50 EC 
Hopcin 4 G/50 EC 
Osbac 
Metcarb 
Shellcarb 

Carbin 85 S/85 E 
Dicarbon 85 WP 
Mirvin 85 VWP 
Ravyon WP 
Tercyl 85 WP 
Vetox 85 

Recommended 

Rice 

Rubber 

Mango 

Pineapple 

Rice 


Rice 

Corn 

Grapes 

Mango 

Orchid 

Rice 

for Insects/Mites
 
Controlled
 

Green leafhopper 
Brown planthopper 
White-back planthopper 
Zigzag planthopper 
Termite 
Cockchafer grub 

Mango hopper 
Coconut scale 
Green leafhopper 
Pink stem borer 
Rice stem borer 
Leaf folder 
Rice caseworm 
Rice bug 
Armyworm 
Cutworm 
Looper
 

Green leafhopper 
Brown planthopper 
White-back planthopper 
Zigzag planthopper 

White grub 
Corn semi-looper 
Corn borer 
Corn earworm 
Grape berry moth 
Cutworm 
Sphinx moth 
Bagworm 
Leafhopper 
Grasshopper 
Mango hopper 
Mango tip borer 
Mango twig borer 
Oriental fly 
Banded leafhopper 
Leafhopper blossom 
Mango leafhopper 
Grasshopper 
Katydid 
Green leafhopper 
Leaf folder 



ENVIRONMENTAL ADAPTATION OF CROPS 245 

Table 14. (Continued)
 
Common Name of 
 Typical Brand Insects/Mites

Active Chemicals Names Recommended for Controlled
 

Rice caseworm 
Rice bug 
Armyworm 
Cutworm 
Looper
 

Rubber 	 Caterpillar 
Leaf-eating caterpillar 

Sevin 50 WP/85 SP Beans 	 Bean pyralFi 
Bean pod borer 
Tomato fruitworm 

Tobacco Cutworm
 
Corn semi 1,')mer
 

Carbaryl Tobacco 
 Grasshoppe; 
Tobacco budworm 
Green soldier bug 
Tobacco thrip 

Carbaryl + BHC Sevidol 4/4 G Rice 	 Green leafhopper 
Brown leafhopper 
Stem borer 

Carbofuran 	 Furadan 5 G/3G Beans Bean fly 
Corn 	 White grub 

Corn seedling maggot 
Armyworm 
Cutworm 
Corn borer 
Corn earworm 
June L' etle, bean aphid 

Peanut Leafhopper 
Aphids 
Leaf miner 

Potato Aphids 
Thrips 

Rice 	 Green leafhopper 
Rice stem borer 
Pink stem borer 
Brown planthopper 
White-back planthopper 
Zigzag planthopper 
Gall midge 

Sorghum Shoot fly 
Winged bean Beanfly 

Carbophonothion 	 Endyl 40 EC Citrus Mites (red spider mites) 
Lethay 30 EC 
Trithion 4 E Rice Brown planthopper 

Green leafhopper 



246 ENVIRONMENTAL ADAPTATION OF CROPS 

Table 14. (Continued) 

Common Name of Typical Brand Insects/Mites

Active Chemicals Names Recommended for Controlled
 

White-back planthopper 
Zigzag planthopper 

Chlorpyrifos Dursban Cacao Capsid 
Dursban Xylena Mosquito bug 
Fradex Curculionid beetle 
Lorsban Cacao shot-hole borer 

Cacao pod borer 
Corn Armyworm 

Cutworm 
Corn borer 
Corn earworm 

Rice 	 Rice stem borer 
Green leafhopper 
Stem borer 
Pink stem borer 
Leaf folder 
Rice caseworm 
Rice bug 
Armyworm 
Cutworm 
Looper 

Chlorpyrifos 4. Brodan Rice White-back planthopper 
BPMC Green leafhopper 

Stem borer 
Pink stem borer 
Leaf folder 
Rice caseworm 
Rice bug 
Armyworm 
Cutworm 
Zigzag planthopper 
Looper
 
Brown planthopper 

Diazinon Basudin 21 Beans Bean fly 
EC/90 SC Black cutworm 

Dianol Bean pyralid 
Diuzol Bean pod borer 
Diagron Tomato fruit worm 

Aphids 
Green soldier bug 

Others Jumping plant lice or 
citrus psylla 

Grapes 	 Scale insects 
Mealybug 
Vinegar fly 
Grape berry moth 
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Table .4. (Continued) 

Common Name of Typical Brand Recommended for 
Active Chemicals Names 

Mango 

Mungo 

Peanut 

Pineapple 

Rice 

Rice 

Soybean 


InsectslMites 
Controlled 

Leaf hopper
 
Grasshopper
 
Frui: fly 

Mango tip borer 
Mango twig borer 
Mango hopper 
Scale insects 
Mealybug 
Leafhopper blossom 
Banded leafhopper 
Mango leafhopper 

Bean fly
 
Leaf folder
 
Leaf miner
 
Leafhopper
 
Flea beetle
 
Common cutworm
 
Earworms
 
Corn semi-looper
 
Aphids
 

Common cutworm 
Corn earworm
 
Corn semi-looper
 
Lea. folder
 
Leaf roller
 

Coconut scale
 
Fern scale
 
California red scale
 

Rice stem borer 
Caseworm
 
Leaf folder 

Gall midge 
Stem borer 
Pink stem borer 

Rice bug 
Armyworm 

Cutworm
 
Loopers 
Green leafhopper 
Brown planthopper 
White-back planthopper 

Zigzag planthopper 
Whorl maggot 
Bean fly 
Leaf miner
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Table 14. (Continued) 

Common Name of Typical Brand 
Active Chemicals Names 

Dicrotophos Bidrin 20 EC/30 EC 

Dieldrin Dieldrex 
0ieldrin 

Dimethoate Perfecthin EC 
Rogor L-40 
Roxion 
Cygon 

Dioxathion Delmar 4 EC 

Endosulfan Thiodan 
Endox 
Thiomc x 
Endsulfan WB 
Encosulfan 

35, EC 

Recommended for 

Sorghum 

Winged bean 

Cotton 

Rubber 

Bean 

Orchid 

Sorghum 

Grapes 


Cacao 


Citrus 

Corn 

Corn 

Cotton 

Grapes 

InsectslMites 
Controlled 

Leaf aphids 

Common cutworm 

Shoot fly
 
Armyworrn
 

Bean fly
 
Bean pod borer
 
Cotton bollworm
 

Termiles
 
Yellow tea mites
 
Thrips
 
Grasshoppers
 
Pea leafminer
 

Thrips
 
Mealybug
 
Scale insects
 
Owyia poslica 
Other moths 

Shoot fly
 
Aphids
 
Mites
 

Capsid 
Mosquito bugs 
Curculionid beoele 
Cacao shot-hole borer 
Cacao pod borer 

Jumping plant lice 
or citrus psylla 

Corn seedling maggots 
Armyworm 
Cutworm 
Corn borer 
Corn earworm 
True armyworm 

Black African 
armyworm 

Corn semi-looper 

Cotton bollworm 

Mites 
Scale insects 
Mealybug 
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Table 14. (Continued) 

Common Name of 
Active Chemicals 

Typical Brand 
Names Recommended for 

Insects/Mites 
Controlled 

Sphinx moth 
Grape flea beetle 
Leafhopper 

Mango 	 Mango seed borer 

Rice 	 Rice bug 
Stem borer 
Pink stem borer 
Green leafhopper 

Rubber Yellow tea mite 
Thrips 

Endrin Endrin Sugarcane Wooly aphid 
Sugarcane armyworm
Pink mealybug 

Sugarcane borer 
EPN EPN Citrus Leaf miner 

Rind borer 
Green bug 
Bark borer 
Purple scale 
Snow scale 
Glower scale 
Green scale 

Fenitrothion 	 Agrothin Rice Green leafhopper 
Sumithion Caseworm 

Leaf folder 

Tomato Tomato fruitworm 
Aphids 

Fenthion Lebaycid Rice Green leafhopper 

Rice stem borer 
Gamma BHC Lindane Orchid Grasshupper 

Katydid 
Phalaenopsis lycaenid 
Beetles 
Grubs 
Butterfly, moths 

Rice 	 Stem borers (except 
pink stern borers) 

Rubber Crickets 
GamrnF EHC + Dolmix 6/3 G Rice Green leafhopper 

MIPC Gamma Hytox Brown planthopper 
6/4G Stem borers 

Heptachlor Planters Hepta
chlor 3 E2 E Abaca Corm weevil 
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Table 14. (Continued) 

Common Name of Typical Brand Recommended for Insects/Mites 
Active Chemicals Names 

Hept"chlor
 

Malathion 	 Agri Malathion 
Hoechst Malathion 
Planters Malathion 
Turkair Malathion 
WB Malathion 

E 57 
Malathion 

E-57/IJLV 

Controlled 

Beans 	 Bean fly
 
Bean pyralid
 
Bean pod borer
 
Aphids
 
Green soldier bug
 
Bean weevil
 

Cacao 	 Capsid 
Mosquito bugs 
Curculionid beetle 
Cacao shot-hole borer 
Cacao pod borer 

Cotton 	 Grasshoppers 

Mungo 	 Bean fly
 
Leaf folder
 
Leafhopper
 
Leaf miner
 
Flea beetle 
Common cutworm 
Earworm 
Corn semi-looper 
Aphids 

Orchid 	 Orgyia postica
 
Other moths
 

Peanut 	 Leafhopper
 
Aphids
 
Leaf miner
 
Common cutworm 
Corn earworm 
Corn semi-leoner 
Leaf folder/roller 

Rice 	 Rice bug 

Rubber 	 Grasshopper 

Sorghum 	 Aphids 
Sorghum headworm 
Sorghum webworm 
Corn earworm 

Soybean 	 Bean fly 
Leaf miner 
Bean aphids 
Green stink bug 

Tobacco 	 Grasshopper
 
Aphids 
Plant lice 
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Table 14. (Continued) 

Common Name of Typical Brand Insects/Mites
 
Active Chemicals Names Controlled
 

Green soldier bug 
Tobacco thrips 
Black scale 

Winged bean Bean fly 
Bean pod borer 

Metalkarnate Bux 3 G/300 EC Rice Brown planthopper 

Methamidophos Agri Harnidop Cabbage Diamond-back moth 
Tamaron Cabbage moth 

Common cJtworm 
Aphids 

Cauliflower Aphids 

Methomyl Lannate Beans Bean pyralid 
Bean pod borer 
Tomato fruitworm 

Corn Armyworm 
Cutworm 
Corn borer 
Semi-looper 

Sorghum Sorghum headworm 
Sorghum webworm 
Earworm 

Tobacco Tobacco budworm 
(except for shade 
grown tobacco) 

Tomato Tomato fruitworm 
Methyl-Parathion Folidol Cotton Grasshopper 

Meptox 
Methyl Fosferno Pineapple Pineapple mealybug 
Parapest 19 Scale insects 
Pathion Coconut scale 
Parathion M-50 California red scale 

Fern scale 
Mevinphos Phosdrin Cabbage Diamond-back moth 

Cabbage moth 
Common cutworm 
Aphids 
Caterpillar 

Onion Thrips 

Monocrotrophos Azodrin 168 Beans Bean fly 
Azodrin 202 E Tomato fruitworm 
Azodrin 500 Pea leaf miner 

Plantdrin Cotton Cotton bollworm 
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Table 14. (Continued) 

Common Name of Typical Brand 
Active Chemicals Names Recommended 

Monocron 
Nuvacron Mungo 

Orchid 

Peanut 

Rice 

Soybean 


Winged bean 

MTMC Tsumacide Rice 

InsectslMites 
for Controlled 

Bean fly
 
Leaf folder
 
Leafhopper
 
Leaf miner
 
Flea beetle
 
CoImon cutlworn
 
Earworm
 
Corn seni lorper
 
Aphids
 
Mites
 

Thrips 
Mea'ybug 
Scale insects 

Leafhopper
 
Aphids
 
Leaf miner
 
Common cutwAorm
 
Corn earworm
 
Corn semi-looper
 
Leaf folder/roller
 

Green leafhopper 
Rice stem borer 
Caseworm 
Leaf folder 
Rice whorl maggot 
Brown leafhopper 
White-back planthopper 
Zigzag planthopper 
Pink planthopper 
Rice bug 
Armyworm 
Cutworm 
Loopers 

Bean fly 
Leaf miner 
Bear, aphids 

Leaf folder 

Bean fly 
Bean pod borer 
Aphids (bean) 

Green leafhopper 
Brown pianthopper 
While-back planthopper 
Zigzag planthopper 



ENVIRONMENTAL ADAPTATION OF CROPS 253 

Table 14. (Continued) 

Common Name of Typical Brand Insects/Mites 
Active Chemicals Names Controlled 

Rice bug 
Phosphamidon Dimecron 50 SCW Rice Stern borer 

Dinecron 100 Pink stem borer 
SCW 

Tetrachlorvinphos Gardona 75 NP Tomato Tomato fruitwom 
Tria ophos Hostahion Cabbage Diamond-back moth 

Cabbage moth 
Trichlorphon Diptetex 95 SP Rubber Caterpillar 

Tobacco Corn seni-looper 
Cutworm 
Mole cricket 

Table 15. Host range of insect and mite pests in the Philippines 

Insect/Mite Pests Crops Affected 

Boring Insects 

Bean lycaenid 
Catochtysops cnrcA s Peanut 

Bean pyralid 
faliuca tr'. tulals Beans, winged bean 

Beetles 
Di/;amr'u,; vastator Papaya 

Gontctph/r/m acqpi toual/e" Tobacco 

Pj./r hu "iv>;rrunr feris'* Cacao 

Xyhrorwun , Ifll ; Sugarcane 

noerm 
Ar'tu h p ,, ra. mrella ' Cacao, rarrrbutan 

AprOm ll' 

A, uuqhr ! 

i hl lo;l(i Cucurbits 

CUcurbits 

C/uhrfr,;r, W//r,>; Rice 
C. S ,rp..s,;,//i; Rice 

Ch/i/irn.I, P irs w'.;a Mango 

Co./.u orl p.l/ch-,//,tor Lanzones 

Dihollau ,; sp. Lanzones 

EtI/l/ ,iurkulru//a Beans 

Ma,.i/aharis crlcurbitae Cucurbits 
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Table 15. (Continued)
 

Insect/Mite Pests Crops Affected
 

A 7,l1 a11., /,/1 Winged bear,
 

Ni/plwoe,i , i/ha/a,. ' Cashew, kenaf, lrmoes. mango.
 
rail l'butlt on tl 

A'. ca/'I// Cashew, h-inzorin, iafthUtan 

Noorda ,/hinalis" Mango
 

Ostrim,i fhirnwa/is Corn, poanut, sorphrilnn
 

P/it/hoi/lmi.,, h./impa Tobacco
 

Sciupop/1ha 11oAlli//l fIrarcane
 
',t/ 'isl.l Rice. sugarcane
 

/ 'i/atnarr,'p i /,I;/,;tartr d Sugarcane
 

l/r's i,' tLanzones
 

's, I tvi/t a, Rice 
Xyh//ba:s !P.) 'Cacao 

Corn seedii magotl rmo 
Athvij/lon,i w'y.'a Corn, sorghutm 

Loaf miner
 
Strrtmoprcq-.i/sc/n/ Peanut
 

/Di,'/hr, i' pucti/ora/is' Corn, durian, guava, rapaya, soursop 

Otq l ,mhsfta/is /)lstica" Cacao 

P/rthim.l a opercule/la Potato 

Zozc/ Cof: t.', Breadfruit, coffee, durian. jackfruit, kenaf, 
okra. rambUtan, soUrsop 

Pink aphid 
s 's., riir i/Jt ,rt.s Corn 

Weevils 
SUo/imljis oq/zav, Cashew 

hoih/o/hop<s stratrqulatils Sugarcane 

Chewing Insects 

ArMyworms 
Aryrotl segetltm CLIcUrbits 

Cit7/ti!; lroi Sugarcane 

Ps'iida/etiaseparata Corn, cucurbits. sweet potato
 

Spodoptera o'xempta Corn
 
S. litura CucUrbits, sweet potato 
S. Amuriti Corn, sorghurnl 
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Table 15. (Continued) 

Insect/Mite Pests Crops Affected 

Bagworms
 
EU(Ul)[w fhl.:'cu Is Grapes, lanzones, sot!rsop
 
E. sp. Solanaceous crops 
E. vatiegata Guava
 

Kopln 7 Santol
copr0)0 

Beetles 
Adoreuas r, uinc/ns albizonalis' Lanzones 
A. sp. Grapes
 

Allmphiulai bnoronrin Kenaf
 

Aspidw orp/, fu.s:onoiata Sweet potato
 

/1. mifi,Tis Sweet potato
 

Allacpholpa (o0tti/,ilofSIis Cucurbits 
A. lavomargini.ata Cucurbits 

A. similis Cucurbits 

Calrpophi/us nult/ atys Sorghum 

Cssid , irctwil'data Sweet potato 

Epilachna /)//Ifip/in.sis Cucurbits, kpnaf, solanaceous crops 

La tco1rofhr,i l/ili/)pilpofosis Sweet potato 
L. trodocim',l o/JthctatI Sweet potato
 

Lijs.'ode' mi ,)rlicotu Garlic, onion, tobacco
 

L ,"op/holis ifrorat:i Comn, peanut
 

Li)tpi/ mwpO?),')j ,'s ricors Solanaceous crops
 

Mecopus sp. Lanzones
 

Mono/nolvpm hifasciata Cassava, corn, kenaf, okra, ramie, taro,
 
yarns 

Nisotra gmela Kenaf, okra
 

of(Jyctes 1hinocolos Coconut
 

Philicoptus ili]anuls Banana
 

Phy//ntrota sp. Kenaf
 

Phywtous sp. Guava, lanzones, ramie, santol,
 
sweet potato
 

Plesispa sp. Coconut
 

Prinnispa sp. Sweet potato
 

Psylliodes hrettinghani Solanaceous crops
 

P. punctifrons Solanaceous crops
 

Stegohium paniceum Tobacco
 

Xyleborus perforans Coconut
 

Bollworms 
Earias (abial Kenaf, okra 
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Table 15. (Continued)
 

Insect/Mite Pests 


/-/c/ico'u, - ,u.mmqora 

P'1 iM // l, ' I 

Borers 
,4 ,/hSt/u., nidut, 

Agrilus /c'iit,li 

[Pjto, (or'.) fI!/// 

Bulionmt . 

C/ryso'ro, hji/7t117a .s 

Cossu.s s.' 

Crussotara,.,;sp. 

Dih mmi/l,; wislotor 

Ertlmocro ;sp. 

Erounitis sp. 

Hypothvenijnal) Ipoi 
H. psfii 

MinwY li/hI crulvitrons 

P/I' /I w;on1)an 

Pfrasinlox.n'a sp. 

Pfi ys t.ulO/I",' 

Xylosandrus compactus 

Xy/nOrluUs Sp. 

8 uidwo rr 

/lu/ic ( vl1a alniiuta armigera 

Cabbane worm 
Crocidoimia hmot)/ 

Cabbage ut te ily 
P/losat//ma. 1:ini 

Castor silkworm 
Pier/.; catm/Ca 

Caterpillar
/A1lbohal /r/.sscfs 

( tlochrvsops cnl(jiIs 

CieromellIia comatronsi 

Cocytode,; caerilei 

Dosyc/iri)endosa 

Diaphania coasali,. 

D. mdica 


Dinara conbusta 


Crops Affected 

Cotton sunflower 

Kenaf 

Rubber 

Citrus 

Breadfruit, jackfruit 

Citrus
 

Citrus
 

Lanzones
 

Rubber
 

Cassava, rubber
 

Lanzones
 

Lanzones
 

Coffee
 
Gu aUva 

Ginger 

Rubber
 

Lanzones
 

Citrus
 

Coffee
 

Lanzones
 

Tobacco 

Crucifers, cucurbits 

Mulberry 

Crucifers 

Guava, soursop 

Guava 

Coconut 

Ramie 

Cucurbits, peanut, rarnie 

Pyraustid caterpillar 

Kenaf 

Corn, sugarcane 
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Table 15. (Continued)
 

Insect/Mite Pests Crops Affected
 

Euchrotm,i hor/;l/di 	 Sweet potato 

Euprocti; I'oa/tai, 	 SUrflower 
E. vamms Kenaf
 

Grip/hi/o iqlamen agamemnon
/O/ SoUrsop
 

Hyposidra sp. Lanzones
 
H. ta/aca Kenaf, okra
 

Locusta migratoria mandensis Coconut
 

Lymanrria 	 /nata Guava, papaya, santol, solanaceous 
crops 

L. sp. Lanzones 

11e.',anastri'a hyrtaca Guava, papaya, santol, solanaceous 

crops 

Neostauropris alternus RambUtan
 

Orgyia postica Sunflower
 

0. austra/is postica Rubber
 

Parsao pida Coconut, kenaf, okra
 

Psata t/polala/s Tobacco
 

Sotoororp/ha ritella Tobacco
 
Sijai,, 'oO/:olor Okra
 

Strep,,/r:;its o/(/ctafa Guava
 

Sylpta d rogata Kenaf, okra
 
S. 's himlns Soursop 

Thoso, s/oi f/SIs Abaca, coconut, guava, lanzones 

aC(nut 	 loaf iie/cr
 
Promfc/t/e/i,:, camingii Coconut
 

Crickols 
Grfl,/a/opai ,ifric a Potato, sugarcane 

CryIh, himo:t,atus Corn, sorghuni 

ov.al t/uI.s I'bf/(rs Tobacco 
l/oa y/Ii tl',stricuis Corn, sorfhLrrn 

Cutwo rr 
AqrClos /p1sihmr 	 Corn, garlic, onion, potato 
A. svq//ur/ CIcurbils, tobacco
 

Afirmio/ ,rosai Cotton. jute
 
A. sabulhora Kenaf
 

Caloqramr festiva Garlic, onion
 

Chrysod/xis chalcites Sunflower
 

L eucania /orvyi 	 Corn 

Mocis frugalis 	 Corn 
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Table 15. (Continued) 

InsectlMite Pests 

Pseudaletis sefp.rata 

Spodoptera oxiqua 
S. litura 

Xanthodes transversa 

Earworm 
Helicoverpa arniqora 

Fruit flies 
Dac. s cucirbitae" 
D. d.olis. 

[. hagei 

D. muuis 
D. imbrosus 

Drosephil aninasae 

Fruitworni 
Helicoverpa armiqera armigera 

Gabi skipper 
Tagiods ja/petis titus 

Grate skeletonizer 

Unidentified zygvanid 

Grasshoppers/locusts 
Ailepus tamulus 

Atractonorpha psittacina 

Euconocephals varius 

Gastrimargils mtarlorates transversus 

Locusta migratoria manilensis 

Meliceodes tenebrosa tenebrosa 


Oxya chinensis 


Phaneropterahirh//era 


Grubs 
Adoretus spp. 


Anomala humeralis 

A. sp. 

Apogonia sp. 


Ho/otrichia sp. 


Leucopholis i,rorata 


Crops Affected 

Cuctirbits, sweet potato 

Garlic, onion 
Celery, cucurbits, garlic, onion, peanut, 

potato, sorghum, sweet potato, taro 

Kenaf, okra 

Corn, crucifers, cucurbits, kenaf, peanut, 
sorghum 

Cucurbits, guava, mango, soursop 
Avocado, guava, mango, santol 
Cucurbits 
Cucurbits 
Breadfruit, jackfruit 

Guava 

Garlic, onion, tomato 

Taro 

Grapes 

Corn, sorghum
 

Corn, peanit. sorghum, sweet potato,
 

tobacco 

Corn 

Corn, sorghum 

Coconut, corn, sorghum, sugarcane, 

sweet potato 

Corni 

Sweet potato 

Kenaf, orchids, sorghum, sweet potato, 

tobacco 

Corn 

Cucurhits 
Breadfruit, corn, jackfruit, sweet potato 

Sweet polato 

Corn 

Breadfruit, corn, cucurbits, jackfruit, 
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Table 15. (Continued) 

Insect/Mite Pests Crops Affected 

kenat, maguey, orchids. pineapple, 
santol, sisal, sugarcane, sweet potato 

Leaf folders/leaf rollers 
Horuona coffea-ia Beans, garlic, onion, peanut 
H. spp. Lanzones 

Cnaphwocrosis mof(iua/is Rice 

Diap/an/a iliic, Cucurbits 

H ynirtii rovtirva/is Cucurbits 

L mprosem, 112dicazta Beans, peanut 

P;rwra (/uttatu.; rrranga/a Corn 

Sy/optai doroqg to Cotton, ramie 
S ,Usa//imi.s Ramie 

Moths 
Aclon to Iachesris Sweet potato 

Aciptili ri v.odiictyia Sweet potato 

Aflrus ()uivo/Vili Grapes, sweet potato, taro 

Anomi.s urs, Kenaf 

Attr. ;loh,; Guava, 'anzones, santol, soursop 

Batn.,hrodr, ,rotrso//a Coconut 

Cosurmphil, vr( sa Okra 

Diar/sia motarho/, Soursop, tobacco 

Ep/,.stia lutol/, Garlic, onion, tobacco 

-otror/ra/hi,; hongal///a Soursop 

Hippotiou co/vtio Peanut. taro 

Othrois hilom Guava 

Plute//a xy/stl//o Crucifers 

Pras/.oxera S). Lanzones 

//ryrnc,/,ah. oc loris Taro 

Sitotrofla or /alo/l/ Garlic, onion 

Tr.'ath:';a sp. Coconut 

Red fire ant 
Solonposis oloinato tufa" Kenaf, lanzones, okra, tobacco 

Senmi-locpers 
Anc/dadii p)ootHs Cucurbits 

Anrmis sair/ifera Okra 

Chrysodoixis cha/cites Corn, peanut, sorghum, tobacco 

Termites 
Coptotermes vastator Sugarcane 
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Table 15. (Continued)
 

insectlMite Pests 


Macrot;rmes .qil/vs 

Nasuitemt.-s lu/zW icu.s 

Neoteri e spp. 

Weevils 
Araocor's fasciculatus 

Cosmnopo/ites sordidus 

Dioca/andrai frmenti 

Mecoptis bispilosus 
M. hoei 

/fLetapocyrtus sp. 

Rhyichoptonis schach 

Whorl Maggot 
Hydrellia philippina 

Aphids 
.Aphis craccivora 

A. gossypii 

Ceratovacranalanigera 

Geoica lucifuga 

Greenidea formosona 

Myzus pers/cae 

Pentalonia ni/qronervosa 

Rhopalosiphun) maidis 

Tetranoura nigriabdomina/is 

Toxoptera autanii 
T. c /tricida 

Armored Scales 
Aonidiella aurantii 

A. oriental/is 

Aspidiotus destructor 

Chrysomphalus aonidum 

Crops Affected 

Cassava, lanzones 

Breadfri it, jacktruit, lanzones 

Guava, santol 

Coffee 

Abaca, banana 

Coconut 

Mulberry 
Mulberry 

Ramie 

Coconut 

Rice 

Sucking Insects 

Cucurbits (bitter gourd, bottle gourd, 
chayote, cucumber, dish rag gourd, 
muskmelon, squash, watermelon, wax 
gourd), peanut, winged bean 

Cucurbits, guava, kenaf, potato, 
sweet potato, taro 

Sugarcane 

Corn, sorghum 

Guava 

Celery, crucifers (cabbage, cauliflower, 
pechay, radish), cucurbits, potato, 
tobacco
 

Abaca, taro 

Corn, sorghum 

Corn, sorghum 

Cucurbits, guayabano, lanzones 
Cucurbits 

Breadfruit, jackfruit, maguey, mulberry, 
pineapple, sisal 

Grapes, mango 

Avocado, coconut, guava, guayabano, 
maguey, mango, okra, papaya, 
pineapple, taro, yam 

Coconut 
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Table 15. (Continued)
 

Insect/Mite Pests Crops Affected
 

C. ficus Breadfruit, cassava. guava, jackfruit, 
papaya, soursop
 

Clavaspis Ierculeana Soursop
 

Fiorinia fionniae Avocado 

L epidosaphes ruhrovittatus Kenaf, okra 
L. sp. Lanzones, mango 
Morqanlla h qispita Breadfruit, jackfruit 

Pinnaspisaspidistrae Kenaf, rnaguey, okra, pineapple, sisal 
P. buxi Santol 

Psetudanidiatrilobitoformis Breadfruit, jackfruit 

Beanfly 
Op/.onlylo pha'. oli Beans (common beans, cowpea, 

mungbean, soybean, winged bean, 
yardlong bean) 

Bugs 
Anoplocnemis phasiIna Sweet potato
 

Brachypla tya deplana tus Lanzones
 

Cyclopelta obscura Cucurbits (bitter gourd, bottle gourd, 
chayote, cucumber, dish rag gourd, 
muskmelon, squash, watermelon, wax 
gourd)
 

Cy.-topeltis (Nesidiocoris)tenuis Cucurbits, tobacco
 

GeotonnIs p ygmaeus Tobar D
 

Helopeltis bakeri Guava, kenaf
 
H. coliar s Cacao 
H. sp. Lanzones 

Loptoglossus australis Cucurbits
 

AMacroscytbis transversus Sugarcane
 

Malcus flavi/dips Sweet potato 

Nezara viridu/a Tobacco
 

Physom rus grossipes Cucurbits
 

Rhynchocoris lngirostris Citrus
 

Stephanitis typicus Lanzones, soursop
 

Stibaropus calI/ds Sugarcane
 
S. 1nolginus Sugarcane
 

Tectocoris diopthalmusperigrina Okra
 

Tessarato"a Ionqicorne Rambutan
 

Coccids 
Crypticerya jacobsoni Guava 
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Table 15. (Continued) 

Insect/Mite Pests 

Drosicha tuwnsendji 

Icerya aegyptiaca 

I. seyche/larurn 

Leafhoppers
Anrasca biguttula 

Bothrogonia ferruzinea 

Chanithus sp. 

Chuntocerus niveosparsus 

Eumetopina fla vpes 

Ifdioscopus clypea'is 

Nephutttix niqropictus 
&'. virescens 

Peregrinus nmidis 

Perkinsiel/la vas tatrix 

Proutista moosta 

Reci/ya dorsa/is 

Ricania specul/um 

Tachard/ina nminuta 

Thaumatoscopus ref/exus 

Typhloc yba 'uqrohil/inea ta 

Mealybugs 
Dysmico.cus brevipes 

Farrisia tabaci 
F. virgata 

Nipaecoccus filamentosus 

Phenacoccus hirsutus 

Planococcus cirri 
P. filacin,s 

Pseudococcus brevipes 
Pseudococcus sp. 

Puerto spinosus 

Trionymus sacchari 

Crops Affected 

Breadfruit, guava, jackfruit, soursop 

Guava, mulberry, soursop
 

Guava, soursop
 

Cotton, cucurbits, kenaf, peanut
 

Mango
 

Ramie
 

Mango
 

Sugarcane
 

Soursop
 

Cucurbits
 
Rice
 

Corn, sorghum
 

Sugarcane
 

Sugarcane
 

Rice
 

Sorghum
 

Mango
 

Guava
 

Mango
 

Corn, maguey, pineapple, sisal, taro 

Tobacco
 
Avocado, breadfruit, cassava, cotton, 

grapes, guava, jackfruit, kenaf, 
lanzones, mango, orchids, papaya, 
.amie, rubber, santol, soursop, 
sweet potato 

Avocado, breadfruit, jackfruit, lanzones, 
mulberry 

Cassava
 

Orchids 
Avocado, breadfruit, guava, jackfruit, 

i'enaf, lanzones, mango, okra, 
rambulan, taro 

Orchids 
Banana
 

Mango
 

Sugarcane 
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Table 15. (Continued) 

Insect/Mite Pests Crops Affected 

Planthoppers 
Gargara luconica Kenaf, sentol 

Leptocentrus man//ensis Kenaf, solanaceous crops 

Nilapalvata lugens Rice 

Sipvlus sp. Kenaf 

Sogatel/a furcifern Rice 

Tarophagus proserpina Taro 

Tricentrus con vergens Grapes 

T. plicatu.s Kenaf 

Plant lice 
Diaphorina cirri Citrus 

Scale insects 
Aspidie/Ia iwart/i Ginger, yams 

A. zingiberi Ginger 

Asterolecanium sp. Lanzones 

Aulacaspis tega/ensis Sugarcane 

Cerop/astes cajani Guava 

C. rubens Guava 

C. sinensis Grapes, guava, santol 

Chrysomphalus dictyosparmi Orchids 

Coccus viridis Citrus, coffee, guava, lanzones, mango 

Hemiberlesia latan/ae Kenaf 

Lepidosapher heckii Citrus 
L. glovrii Citrus 
L. sp. Sugarcane 

Par/atoria proteus Orchids 
Pinnaspis sp. Citrus 

Pulvinaria polygonata Mango 

P. psidii Guava, mango 

Saissetia coffeae Coffee, guava, kenaf, santol 
S. hemisphaerica Okra 
S. nigra Guava, kenaf, mulberry, okra, papaya, 

rubber, soursop, tobacco 

Stainers 

Dysdercus cingulatus Kenaf, lanzones, okra, papaya 
D. poecilus Kenaf, okra 
D. spp. Cotton 

Thrips 
Dichromathripscorbetti Orchids 

Efix.othrips brevisetis Banana 

Fran, liniella viliamsi Corn 
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Table 15. (Continued) 

Insect/Mite Pests Crops Affected 

HIvrcinoithrp,. fln ir,/ N Banana
 

Sell/t thrl/p.,; mh/cr 0 ',/i Mango
t.,; 

Thrip.; fl/,om/ Banana 
T tahjcw Cotton, cucurbits, garlic, onion, tobacco 

Tube dveller 
Ala/chirt t,nsifrfl Kenaf 

WNhiteflies 

Aleurucanthus spinosus Kenaf
 
A sp. 
 Lanzones
 

Beiisia tahaci Cassava, garlic, onion, sweet potato, 
tobacco
 

Mites 

Acathrix trymnitus CoconUt
 

Aceria tulipae Garlic, onion
 
Brevipa/pus ovhmtus 
 Papaya
 

Ca/acaric.,; hr/iotnmao Papaya
 
Dolichotctlnycly'/;.; Ifiridanus Maguey. pineapple, sisal
 
Er/op/yos si/dicl Santol 

NotostrIx , it//i tta Cocon utL 

O/ir;oI/ych/is irthm/ls Sugarcane 
0. vel/coi Coconut, kenaf 
Pi/nl/ych/iL'; 'itri Citrus 
Schiutitraliyc//ls //;r/hrius Taro 
Scolacelmls spiiiiforuis Coconut
 

Tnuipalpils pacificus 
 Orchid 

Tvtranych/. kAauizat ai Papaya, sugarcane

T sp. Potato, winged bean
 
T. tn/arus Cassava 
T. truncatuls Cucurbits, sugarcane 

I)Suckin lborin 

CSUcking/chew.ing 



ENVIRONMENTAL ADAPTATION OF CROPS 265 

References 

Abad, H.G. 1978 Insecl pest problems on coconut in Mindanao. In Paper presented at Reg. 
~o-nl. Phiiipp. Assoc. of Entom. 17 Feb. 1978. Davao City. 38 p. 

Anunciado, I.S., L.O. Balmes, P.Y. Bawagan, D.A. Benigno, N D. Bondad, O.J. Cruz, P.T. Franco, 
M.R. Gavar a. M.T. Operia and P.C. Tabora, Jr. 1977. The Philippines Pecommends for 
taca. PCARPD. I wc Raios. Iaquna. 

Balaoinq, V.G., C.A. Baniiqued, P.A. Batugal, C.J. Oliveros, E.T. Rasco, Jr., E.O. Sano, E.A. Ver
sa, .MIP.Villai'mav., and S.I. Yahec. 1979. The Philippines Recommends for Potato. 

PCAPPRD. ,";Ratio,., laqlira. 

Bait 	 ,(. .S. Jr. 19(7. Cathaaie, cauliflower, and brocolli. In Veqetable Production In Southeast 
As;ia i(J. Knott and J.R. Deanon Jr., eds.), pp. 167-182. 

Pellotti, A. anil Von Schoonhowen. 1978. Cassava pests and their control (T. Brekelbaum, ed.). 
Cas.,ava hifn. Centor. C(entn, International de Aqricultura Tropical. California, Columbia. 

Pondad, NI. . PF. Coronel. P.T. France, O.N. Gonzales, Er. B. Pantastico, and A.J. Quiniio. 
1977. Thf, Philippines Recommoends for Pineapple. PCARFD, Los Banos, Laguna. 

Cay 	 e. T.[ . 19W. PIlocm-'y (f the coconut .spidermite rared on detached and attached leaflets 
c f Malayai Y ley. [x.arf ccconut. B.S. Thesis. ViSCA, Baybay, Leyte. 

Coronel, R.E. 1977. The growing of dUrian. Ext. Cir. No. 16. Dept. of Hort., UPCA, College, 
LanUna 

1977. Growing of cashew. Ext. Cir. No. 18. Dept. of Hort., UPLB, College, Laguna. 
12 l. 

1977. Growing of lanzones. Ext. Cir. No. 14. Dept. of Hlorl., UPLB, College, Laguna. 
1978. The growing of avocado, Ext. Cir. No. 21. Dept. of Hort., UPLB, College, 

Laguna. 13 p. 

I R.E. Corte;'. F.S. Dizon, C.I. Gonzales, S.Y. de Leon, E. Mariano, D. Mendoza, 
Jr., Ed. B. Pantastico and P.P. Rubie. 1980. The Philippines Recommends for Citrus. 
PCARRD. Los Badios. Lagorra. 

1977. The growing Of drian. Ext. Cir. No. 16. Dept. of Hort., UPCA, College, 
Lagura. 

1977. The growing of nangosteen. Ext. Cir. No. 15. Dept. of Hort., UPCA, Col
lege, Laguna. 

Creencia, R.P., A.S. Handoq. J.T. Santiago, B.M. Rejesus, and C.E. Magboo. 1976. The Philip
pines Recommends for Coffee. PCARRD, Los Barios. Laguna. 

Custodio. H.A., P.T. Berqonia and C.C. Dilag. 1975. Control of major insect pests and diseases 
of mango. P/ant Prutuctior News. 1(2): 5-13. 

Deanon, J.R., Jr. and J.M. Soriano. 1967. The legumes. In Vegetable Production in Southeast 
Asia (J.E. Knoll arid J.R. Deanon, Jr. eds.). LJPCA, College, Laguna. 

and T.G. Cadiz. 1967. Bulb crops. In Vegetable Production in Southeast Asia 
(J.E. 	Knott and J.R. Deanon, Jr. eds.). pp. 183-210. 

Esguerra, N.M. and B.P. Gabriel. 1969. Insect pests of vegetables. UPCA Tech. Bull. No. 26. 
60 p. 



266 ENVIRONMENTAL ADAPTATION OF CROPS 

Espino, R.C. and S.E. CUevas. 1976. The growing of papaya. Ext. Cir. No. 7. Dept. of Hort., 
UPCA, College, Laguna. 13 p. 

Frohlich, G. and W. Rodewald. 1970. Pests and diseases of tropical copra and their control. 
Pergannon Press. 371 p. 

Gabriel, B.P. 1971. Insect pests of field corn iii the Philippines. UPCA Tech. Bull. No. 26. 60 p. 
• 1974. insects and mites: InjUrious to Philippine crop plants. Dept. of Entom. 

UPLB, College. L aguna, 150 p. 
1975. A review of major pests of som2 upland crops in the Philippines. In 

Reviewers on Pests, Diseases, and Weed Problems on Rainfed Crops in Asia and the Far 
East. FAO. Bangkok. pp. 86-121. 

1976. Major insect pests of important frinit crops and their control in the Philip
res. PCCP Proc. 7th Nat. Conf. Cagayan de Oro City. May 5-9. 1976. pp. 135-144. 

Gavarra, M.T. 1981. The biology, ecology and control of spider mite Tetranylinis kanzawai 
Kishida (Acarina: Tetranychidie) on papaya. Ph.D. Dissertation. UPLB, College, Laguna. 

International Rice Research Institute;. 1979. Plant Breeding Dept. (Unpublished data). Los Baros, 
Laguna.
 

1979. Plant Pathology Dept. (Unpublished data). Los Banros, Laguna. 

1978. IR-Rice for Masagana 99 Phil. Los Bar)os, Laguna. 

..1977. Ann. Pcp. los Baros, Laguna. 
Lopez, L., M. GUanttie . ,l-AdaWi1971. Sunflower Research: Sunflower research and their 

seasonal a Wd, W(. if) Cer ralILIuon State University. CLSU Tech. Rep. 1972-73. NSDB 
Assisted Proj. No. 2,25,1. 

Newsorr'n. L.P ,adJ.R. Il:;izel. 1968. Posts and their control: In Advances in production and 
litilijatinf of ]qliity cotton. Iowa: Tire Iowa State Univ. Press. 

Pacamhaba, E.0. 1975. Biological control of the slug caterpillars. Proc. Nat. Coco Res. Symp. 
Nov. 17-19, 1975. Tacloban City. 

Philippine Coconut Authority. 1974. Informal,- Sk.i. Common pests and diseases of coconut. 
Quezon City. 

* 1976. Guidebook on cocrnut pests and diseases. PCA Crop Protection Div., 
Davao Res. Center. Davao City. 

Quebral, F., Ed. B. Pantastico, N. Marnicpic, P. Batugal, F. Ballon, C. Magay, and L. Ragus. 
1980. The Philippines Recommends for Winged Beans. PCARRD, Los Banos, Laguna. 

Raros, L.C. 1978. Guide to Philippine flora and fauna. Vol. 2. Mites. (Unpublished). UPLB, Col
loge, Lanuna. 

Recuenco, J.D. 1967. The most important pests of sugarcane under Philippine condition and 
their control. Sugarcane Farmers Bull. 4(1): 3-5. 

Rejesus, B.M. and E.Baldos. 1979. The bio-ecological and control studies on coffee berry
borer, Hylpothenemus hampei (Ferr.) in the Philippines. PCARR-UPLB Proj. 61. Term. Rep. 

Reyes, L.G. 1976. Some important pests of sugarcane in the Philippines. !n Philipp. Sugar 
Inst. Silver Jubilee Papers. 1951-56. pp. 118-129. Philsugin, Quezon City. 

Sanchez, F.F., J.R. Medina, and A.J. Quimio. 1980. Pest and disease problems of major fruit 
and vegetable crops ;; 'he Philippines. Paper presented at the Int'l. Syrp. on Cur
rent Problems on Fruits and Vegetables (Trop. and Subtrop.). PCARRD, Los Bafos, 
Laguna. Mar. 24-26, 1980. 



ENVIRONMENTAL ADAPTATION OF CROPS 267 

.-.
and F.M. Laigo. 1968. Notes on the cacao tussock moth Orgyia australis postica
Walker (Lymantridae, Lepidoptera). Phiipp. Enton. 1(1): 67-71. 

Schwartz, Jr. P.H. 1975. Control of insects on deciduous fruits rnd tree nuts in the home 
orchard -without insecticide. USDA Home and Garden Bull. No. 211. 36 p. 

Tabayoyong, F.F. 1958. Cana diseases and pests and their control. Sugar News. 34(7): 343-349. 
Talibullah, M. and B.P. Gabriel. 1975. Biological study of Aspidiottis d;structor Signoret in 

ditferent coconut varieties and other host plants. Philipp. Entom. 2(6): 409-426 
Urquhart, D.H. 1956. Cocoa. Longmanns Green and Co., Toronto. 230 p. 
Valmavor, H.L., HY. Balaga, G.G.Divinagracia, T.T. Rimando, V.L. Saplala, B.S. Vergara and 

S.I.
Yahes. 1977. The PVI'ippines Recomnnends for Orchids. PCARRD, Los Babos, Laguna. 
Verzola, E.A. 1978. Insect pests of potato and theii control. Paper presented at the 2nd Nat. 

Potato Prod. Course MSAC, La Trinidad, Benguet. 13-21 Nov. 1978. 14 p. 



P, 

. r. . Al . I 

'4"'. 7:g A .VE~ t+ 
• ..+,,(,'.,,++ ',. 

' 7 " i 

'i' + 

4? 

xt+++'++4 ~Aix
PJ .,,,r~ ,E 

Ar 
.. ,, 

- ) " 

' 

,' 
i 

-+ i+ . + ''' . , ' 

+ ,t~V t , , 
7-A 
+ ,, .. ' 

l ++
.f7"' .~ ' 
•
." 


rII 

AAll 

Wleeds art also consideredl limiting factors in crop production along with pests and 
diseases. They compete with the crop for light, water, and nutrients resulting in the 
wasteful use of farm inputs and reduction in yield. Available local data indicate that 
yield reduction in some vegetable crops can go up as high as 90% when weeds are 
not controlled. Weeds also serve as alternate hosts for pests and diseases, thus 
they shouldi be considered in developing pest and disease control programs. 

There is a stage in the growth of the crop when it is most vulnerable to weed 
competition. This is called the critical period of weed competition and is the most 
appropriate time to apply weed control measures. Studies showed that crops are 
most susceptible to weed competition during the first 25.30%/ of their life duration. 
Weed control, therefore, should be done when crop and weeds are still small 
and before the weeds offer serious competition to the crop. After the critical period, 
the crop can already compete favorably with the late-emerging weeds. 

Table 16 indicates the ( ritical period of weed competition, percentage yield 
reduction due to weeds, anid physical methods of controlling weeds of various crops 
grown in the Philippines. 
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Table 17 presents the herbicides recomnmended for controlling weeds of dif

ferent crops particularly annuals. Methods, rates and timing of application are not 

included since such information is available in several publications on chemical 
weed control. These are also indicated on the labels of nerbicides available 

commercially. 
Table 18 lists the scientific and common names of weeds and the crops that 

they affect. 



Table 16. Weed respunse and control measures for crops grown in the Philippines 

Crops 
Critical Period 

of Weed Competition 
Percentage
Reduction Control Measures References 
in Yield m 

z 
Abaca Initial crop 

development phase 
Ping v.eeu acus 
to their fuil size 
underneath.K 

,'ccnti', plants have grown 
.eds can crow 

Tabora (1979)) 
Napi (1959) z 

zm 

Cover crop curing 
.,,eedcrowth. Grc.. 

,r-i3e:rvy years to suppreos 
..anokon. 1oomoea > 

aqudtica) and s,',eet potato sin'e they
deactivate viruses 7r,-. mfnimize the virulence 
of abaca mosaic .hen the virus passes 
throucn them as intermediate hosts. > 

Avocado Gro., ntercrcps su'c", as small fruit crops Coronel (1978) z 
(paca,a. pineapofe, nananal. short-season field 0 
crops (corn. munco . ano vecetable crops 1n 

(ecoplant. tomatoC Stop crowinq intercrops as 
soon as they inrfere ,.'i:h operations in the 
orchard. At tis state, plant legur" inous cover 

U 
(-

Banana 
crop. 

ycunc rlartations. practice mechanical Anonymous (1974) 
v.eec control ustnG tractor-draw.'n tillers. When 
plants are ta!l encuch and leaves are safely 
above the drift of ,.eedicides. practice 
mechanical weed control. 

Beans First '/2 -3 of crop 
life cycle (canopy 
cover) 

24-86 
(annual weeds) 

Follow. proper land preparation. Practice 
manual weeding. 

William (1979) 
Dawson (1964) 
Kasasian and Seeyave 
(196 9 

Nieto. er al. 11968) 

Vengris ard Stacewicz-
Spuncakis (1971) 

Combination of intercropping, plant 
population, crop rotation, and various manage-
ment practices reduces competition of several 

Wiiiiam and Warren (1974) 
Bantilan, et al. (1974) 
Hardwood and Bantilan 

weed species. (1974) 



Cabbage
(transplanted) Head formation 16-90 Transplanting reduces the exposure period of Paller and Soriano (1977) 

the tiny slow-qro'K ._eedlinn to weed William (1979) 
competition and other prodcrtion constraints. ,Wiliom and Warren (1974) 

Clean all cultivation ecuiwnet before moving 
from one 'old to another Reduce :ransfer of 
weed seeds throuch anioal manure or the Lse 
of weed-infested compost. 

Reduce earl,, .eed competition cvyproper 
plo .;no immediatei;' before planting. 

Practino mc aF w.,-nig. 
Carrot First half of the crop 

life cycle (root 
enlargement) 

39-50 
(C. rotundus) 

Practice 

Rec 

mona.-. ee, rc . 

. eeu compettion by proper 

William (1979) 
William and Warren (1974) 

P I ,,1 Pnc, :me atel Lefore planting. 

45-62 Translant;rt; reduces ,he exposuie period of 
(annual weerls) the rin oro,.ng seeclinq to weed com

petit'r d other production cons'carts. Z 
luich dried -o.,it 2:'tchuas such as 

sire,,., from smali crams. 0 

Cashew ntercrop %ith smell fruit crops like pineapple, Coronet (1977) m 

papaya or some annual fieid. and vegetable z 

croos. Stc, 7,rov.' mc intercrolps as soon as 
they irter- ' :.eraticns in the orchard. > 

Cover crop v.,ith ec uminous crops. The area 
r
> 

within a radius of 50-100 cm-nfrom the trunk 
s,iould be kept free of weeds. Do not allow 

the cover crop to climb the cashew trees." 0z 
Cassava 3-4 months after 44 Practice manual weeding. Weeds must be Onochie (1975) 0 

planting 
First 6 weeks from 66 

controlled wnen the canopy has not yet 
closed. But if labor is limiting, remove weeds 

Robles (1979) a'-
M 

pianting between the 3rd and 4th month after planting. -1 
0, 



Table 15. (Continued) 

Crops 
C ritica l Pe riod 

of Weed Competition 
PercentageP r e t g 

Reductionin Yield Control Measures References 
m 

Citrus Intercrop ;*n uc'anc rice. crn. peanut. and 
Pr,eapplC foryo.rc ccard Cover crop -.,th 

FMendoza 
(1976) 

and Valmayor 

z 

M 
z 

tr al - d . Ce tcisem ,a. andrd 

calopoco ium As tne ci.ru trees rov. older z 
anc occunj; tre space betv:een rows. regularly 
ciear a te v~.' cover crop from the base. > 
At this ,3c. . sorne crasses becomc > 
establisned anc star' :c compea ,th the "u 
co,,er crop ma inc sc -,e faan . se cattle > 
Io c on tro l I h e .,e s . -

Alwa keep the ., ,c7're; of .,eeds by Coronel, et al. (1980) z 
shallow.' cultivatiorj. 0 

Corn 49 days from planting 50-70 Practice thc~rougn and preparation Animal- Vega ano Laoade (1968) M 
(Rotthoel/ia dra,.,n p'o.nc naeds at east two plowincs Madrid (1972) 0 

First 40 days of 
growth of the crop 

exaltata) 

46 (wet season) 
22 (dry season) 

altewaTed ,,ith several ha-rowings. VJhen 
tractors are used. .o cassings of tne 
off-set harrow,. 1 week apart, generally give 
adequate land preparation. 
Practice off-barring at 14-18 days after 

Pa.m .ona and Imlar, 
(11976. 1977) 
Pamplona and Madrid 
(1979) 
Bantilan, er al. !i7,) 

planti:ig and hil~ing-up at 26-34 days after 
plant.ng. 

Use the souare met-- of planting to 
facilitate cultivation - ,wo directior -t right 
angle to each other. 

Intercrop corn with legumes such as peanut, 
mungbean. and soybean. 
Destroy Aguingay (R. exaltata plants befnre 

Cotton 5 weeks after 
planting (dry season) 

35 
(Trianthema 
porsulacastrum) 

they produce mature seeds. 
Practice thorough land preparation before 
planting to initiate early seedling establish-
ment. This also helps controi weeds. 

Guantes and Mercado 
(i973) 
Guantes (1976) 
Robinson (1976) 



7 weeks after planting 
(wet season, May 

planting) 

45 

(C. rorundus) 
Practice hand and mechanical tillage in 
combination with application of herbicides. 

Sankaran (1977) 
Burleson i1971) 

6-8 .eeks after 
planting 

74 
(E.colonum) 

Cowpea First month of crop 
crowth 

75-88 
(annual weeds) 
50-85 Practice hand or manual weeding. Moody (1973) 

IRRI (1976) 

Cucumber Up to 5 weeks 
if C. rotundus is the 

competing weed 
First '3 of crop life 
cycle initiation of 
runners) 

40-50 Practice manual weeding and thorough land 
preparation. 

Place fertilizer and irrigation water near the 
crop to reduce the overall growth of weeds in 
the field. 

Moody (1979) 
William (1979) 
William and Warren (1974) 

Mulch with dried rice straw.. or other dried <z 

Durian 
plant materials. 
Intercroc, durian with short-season leguminous 
crops. Ifthis is no longer feasib!e, plant a 
cover crop. 

Coronel (1977) 0 
z 

m 
-

Garlic 

Jute 

First 13 weeksuntil bulbing occurs 

First 6 weeks after 
sowing 

89
(C. rotundus) 

s0 

Mulch vith dried rice straw. 

Practice hand weeding. 

William and Warren (1975) 

Saraswat (1976) 
Saraswat and Mitra (1977) 

> 
0> 

Minimize weed iniensity in the initial stages
by thorough land preparation. z

0 

Lanzones 

Top dress nitrogenous fertilizer immediately 
after the first weeding (3-week stage) to 
accelerate vegetative growth of the plant. 
Hoe the area around the trunk to kill the 
wceds. 

Coronel (1977) 

0 
:0 
0 



Table 16. (Continued) 

Crops 
Cri 'ca lPeriod 

Weed Competition 
Percentage
Reduction 

in Yield 

Contiol Measures References 

z 
0 

Mango Cover crop with perennial legumes to Cuevas (1976) z 

Mungbean .-. eceks after planting 
,..et seasont 

3 .eeks after planting 
(dry seascn) 

4-6 weeks after
planting 

95 (wet season) 

77 (dry season) 

suppress th." growth of weeds. 
Practice manual and mechanical weeding. 

Practice interrow cultivation. 

Madrid and Vega (1971) 
Moody (1979) 

m 

> 
> 
0> 
"U 
> 
0j
0 

Onion 
(direct-seeded) 

65 days from seedirg 

(C. rotundus) 

67-68 
(C. rotundus) 

Practice manua, nd mechanical weeding. 
Plow properly immedialeiy before planting. 

William and Warren (1974) 

William and Warren (1974) 
Bleasdale (1959)33 

0 
-n 

0 

First half of the crop 
life cycle 
(bulbing stage) 

20-92 
(annual weedsl 

Place fertilizer and irrhcazion .,ater near the 
crcp. 

Fransplant seeQincs to reduce the exposure 
period to weed competition and other 
production constraints. 

.hadbolt and Holm (1956) 
Wick. ee al. (1973) 

Paller and Soriano (1977) 

Pineapple 

Potato 

Rice 
(lowland) 

6-8 weeks after 
emergence 

10-18 

69 (general) 

Mu;ch with dried clant materials. 
Practice handweeding. Follov., chemical 

recommendations. 
Practice four interrcw cultivations at weekly 
intervals starting 7 days after planting. 
Hand-weed three times during crop growth. 
Practice good farm management. e.., prevent 
seed production of w,eeds by cutting or 
mowing them before they flower. 

Cuevas and Barba (1970) 

Paller, et al. .1970) 
Paller and Soriano (1977) 

Madrid, et al. (1972) 
Lubigan and Vega (1971) 
Vega, e, al. (1967) 

Lubigan and Mercado 
(1974) 



7-40 days after 
transplanting 

Rice 
(upland) 

40 days after seeding 

Rubber 

Sorghum 

First 4-5 years after 
establishment 

First 20-30 days of 
crop growth 

Soybean 30-40 days 

72 (Echinochloa 
crusgal/!) 
35 (Monochoria 
vagina/is) 
79 (Scirous 
nari!irnus) 

43 (drilled up-
land rice-
C. rortundus) 

41 (broadcast 
upland rice-
C. rorundus) 

79 (general) 

20-100 

50-60 

Use clean farm equipment. 

Clear .rcation and drainage canals. 

Follovw mechanical methods using hands,
 
hoes, ,%,eeders, and the like.
 

Folio,., cultural methods such as plowing,
 
harro-.,ing. flood;ng, interrow cultivation, and
 
the like.
 

Use herbicides.
 

Grow legume cover croFs in the interrow 

areas. 


Practice handweedina. 

Use mechanical metho .s such as interrow 


cultivation, hoeing, aid the like. 

Plant early to avoid ccmpeting with the flush 


of weeds that comes with heavy monsoon 
rains. 

Observe proper plant density/spacing 
(250,000-350,000 Dlar,ts!na). 

Practice thorough !and preparation. 


Mulch with rice straw. 


Observe narrow row spacing and proper plant 

density. 


Practice he idweeding.
 

Okafor and De Datta 
(1976) 

Pushparajah and Woo 
(1971) 

Shetty (1979)
 
Danielson ,1969) M
 

z 
Pamp!ona and Madrid zm 
(1979) z.-i 

>
 
I-" 

0 
> 
-_4 
-

Moody (1979, 1974) z 
Vega, et al. (1970) 0 

Waranyumat and Kotarna 0 
(1973) M 

0 

1.3 



Table 16. (Continued) 

Crops Critical Periodof Weed Competition PercentageReduction 
in Yield 

Control Measures References m< 

Sugarcane First 4 months 

of the crop life 
cycle 

25-93 Apply herbicides. 

Do manual weeding along the cane rovs, and 
!Illing-up. 

PosB (1977) 

Obien ami Baltazar (1978)z 

z 

Sunflower 

Sweet potato 

Taro 

Tomato 

(transplanted) 

4 weeks after planting 

2-4 weeks after 
planting 

3-4 months old (upland 
taro) 

2-3 months before 
harvest (lowland 
taro) 

First 4 weeks after 

transplanting 

20-72 

3-42 
(depending on 

plant spacing) 

39-86 

Intercr,_p ;Lrcarcane with munqbean. soybean. 
peanut. rice. or corn. 
Practice -and,.edinc. 

Practice thoro,::ti land oreparation. 

Perform car, marual weeding. 

Apply herbicide through irrigation water. 

Flood the field of low';land taro at a water 

deptn of 2.5-5 cm to prevent weed 
germination. 
Mulch with rice straw. 

Practice handweeding. 

Reduce weed competition by transplanting 
instead of dirpct seeding. 

Guantes 1978)-

Kasasian and Seeyave 
(1969) 

Robles (1978) 
Talata!a. era!. 
1978) 

De laPei'a. er al. (1971) 
De la Per a (1979) 
Piucknett and dela Peha 
(1970) 
Plucknett and dela Pefa 

(1970i 

Paller and Soriano (1977) 

Kasasian and Seeyave 
(1969) 

William a.-d Warren (1974) 

>
> 

0 
Z 

0 
3 

Yam First 3 months 53 
(C. rotundus) 

Moody and Ezumah (1974) 
Kasasian and Seeyave 
(1969) 
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Table 17. Herbicides recommended for controlling weeds of crops grown in the 
Philippines 

Common Name of Typica! Brand Weeds 
Active Chemicals Names Recommended for Controlled 

Ametryne Arnetryn WP Abaca, banana Annual weeds 
Gesapax 80 WP corn, sugarcane 

Atrazine Atradex 8004 WP Corn, sorghum, Annual weeds 
Atrazine WP sugarcane 
Atranex 80 WP 
Gesaprim 500 FW 
Gesaprim 80% WP 
Premox 80 WP 
Bentrazine 800 WP 
Atrazine 
Atred 80 WP 

Atrazine + Ametryno Gesapax Combi Abaca, banana Annual weeds 
corn, sugarcane 

Asulam 
(in combination with 

ioxyrmil) Asulox 40 Sugarcane Perennial sedge 
Bentazon Basagran Rice 
Bromacil Hyvar X Pineapple Annual grasses 

and perennial 
weeds 

Butachlor Machete 5 g Lowland rice, Ainual, and 
Machete 600 EC upland rice, perennial 
Lambast 5 g mungbean, sedges 
Lambast 600 EC soybean 

Chloramben Amibrn Beans (lima, Annual grasses 
kidney), corn, 
peanut, soy
bean, rice 

2-4-D Miracle 2, 4-D Amine Rice Annual weeds 
Agchem 2, 4-D Amine Corn 
DMA-6 
Esteron Weed Brush

killer Sugarcane 
Formula 40 
Hedonal Granule 
Hedonal Liquid 
Hoechst 2, 4-D Amine 4 
Hoechst 2, 4-D IBE 
2, 4-D Arnine 6 
Marsman 2, 4-D Ester 
2, 4-D Granules 3.2% 
Planters 2, 4-D Amine 
Plantguard 2, 4-D Granules 
Planters, 2, 4-D Ester 
Planters, 2, 4-D Granules 
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Table 17. (Continued) 

Common Name of Typical Brand 
Active Chemicals Names 

Planlguard 2, 4-D Liquid IBE 
Shell 2, 4-D Granules 
Siell 2, 4-D Ester 
Shell Amine 2, 4-D 

Propanil Stam F-34 
Stam LV-10 

TCA Nata WP 92-95 
Nata G 92-95 

Terbacil Sinbar 

Thiobencarb Saturn EC 
Saturn S 

Thiobencarb 4- 2, 4-D Saturn D 

Trifluralin Treflan EC 

Treflan R Granules 

Triflurex 

Trifluralin + 2, 4-D Treflan R 

Table 18. Weed-crop index 

Scientific Name English Common Name 
of Weeds of Weeds 

Ageratum con yzoides Tropic ageratum 
(Hypericunmperforaturn) goat weed 

Amaranthus spinosus Spiny (thorny) amaran!h 

A. viridis Slender amaranth 

Ambrosia psilostachya Ragweed 

A. spp. Ragweed 

Brachiaria mutica Para grass 

Canna indica Queensland arrowroot 

Weeds 
Recommended for Controlled 

Rice Annual grasses 

Sugarcane General weed 
killer 

Grapes Annual grasses 

Rice Annual grasses 

Rice Annual grasses 

Rice Annual grasses 
Soybean, tomato, Annuai grasses 

Mungbean, Annual weeds 
cabbage 

Rice Annual weeds 

Crk s Affected 

C.'n, sugarcane 

Corn, onion, peanut, sugar
cane, tomatoes, upland rice 

Sugarcane 

Avocado, ornamentals 
(flowers), sugarcane 

Avocado, beans (lima, kidney), 
citrus, corn, ornamenrtals 
(flowers), peanut, peas, soy
bean, squash, sugarcane, 
sweet potato 

Citrus, lowland rice, squash, 
sugarcane, sweet potato 

Abaca 
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Table 18. (Continued) 

Scientific Name English Common Name Crops Affected 
of Weeds of Weeds 

Celosia arlgentea Corn, lowland rice, onion, 
peanut, upland rice 

Cleome ci//ata Spindle top Sugarcane 

C. rutidosperma Spindle top Corn, peanut, soybean, 
sugarcane 

Commelina benghalensis Dayflower Bean (lima), corn, lowland 
C. diffusa rice, peanut, peas, soybean, 

sugarcane, upland rice 

Coinyza canadensis Horse weed Pineapple 

Cynodon dactylon Bermuda grass Beans (bush, green, lima, pole, 
snap), citrus, cotton, grapes, 
sorghum, soybean, sugar
cane 

Cyperus compactuis Nutsedge (nutgrass) Lowland rice 
C. imbricatus 

C. rotundus Purple nutsedge (nutgrass) Cabbage, corn, grapes, mung
bean, pineapple, sugarcane, 
tomato, upland rice 

C. difformis Small flower umbrella Lowland rice, upland rice 
plant 

C. iria Rice flatsedge Upiand rice, lowland rice 

C. kyllingic Kyllinga Upland rice 

Dacty/octenh/m aegyotium Crowfoot grass Corn, grapes, lowland rice, 
onion, peanut, sorghum, 
sugarcane, upland rice 

Desmodiurn sp. Sorghum 

D. triflorum UplanJ rice 

Digitariamacrobachne Crabgrass Lowland rice, upland rice 

D. sanguinalis Large crabgrass Beans (bush, green, lima, pole, 
snap), corn, cotton, 
cucumber, eggplant, onion, 
peanut, pineapple, potato, 
soybean, squash, sugar
cane, sweet potato, upland 
rice 

Echinochloa crusgalli Barnyard grass Beans (lima, kidney), corn, 
grapes, lowland rice, onion, 
peanut, potato, soybean, 

E. cruspavonis Barnyard grass Squash, sugarcane, sweet 
potato, upland rice 



-- 

280 ENVIRONMENTAL ADAPTATION OF CROPS 

Table 18. (Contiiued) 

Scientific Name English Common Name 
of Weeds of Weeds 

E. colonun 	 Jungle rice 

Eclipta prostata 	 Eclipta 
E. alba 
Eleusine mdica Goose grass 

Euphorbia hirta Garden spurge 
Snake weed 
Cat's hair 

Fimbristyllis littoralis Ubod-ubod (Tagalog) 
F. dichotoma 

Galinsoga farviflora (Small flower) galinsoga 

Heioptropium indicum Indian heliotrope 

Imperata cylindrica Cogon, Spear grass 
ipomoea sp. Morning glory 
L tri/oba 

Leptochloa chinensifj 	 Red sprangle top 

L. panicea 

Lauren ia longiflora Star of Bethlehem 

Ltudwicia octovalvis 

Maranta arundinaea Arrowroot 

Marsilea crenata Clover fern 

Mimosa pudica 	 Sensitive plant 

M. in visa 	 Sensitive plant (giant) 

Monochoria 	vaginalis Pickerel weed 
(Gabing uwak) 

Paederia tomentosa 

Panicum ropens Torpedo grass 

P. maximum Guinea grass 

Paspalidium flavidium Giting 

I.isang kalabaw 
Paspalum conjugatum Carabao grass 

Plantagolanceolata Buckhorn plantain 
Portulaca oleracea Common purslane 

Crops Affected 

Corn, lowland rice, onion,
 
peanut, sorghum, upland
 
rice
 

Corn, upland rice
 

Corn, peanut, pineapple, soy
bean, sugarcane, upland 
rice, lowland rice 

Mungbean, sugarcane 

Lowland rice 

Potato
 

Corn, onion, pear.t t
 

Coconut
 

Corn, mungbear, pineapple,
 
soybean, sugarcane, tomato, 
upland rice 

Lowland rice 

Lowland rice 

Sugarcane 

Lowland rice 

Abaca 

Lowland rice 

Corn 

Pineapple 

Lowland rice 

Sugarcane 

Lowland rice, pineapple 

Avocado, citrus 

Corn, peanut 

Cacao, citrus, onion, 
pineapple 

Sugarcane 

Bean, corn, cotton, cucumber, 
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Table 18. (Continued) 

Scientific Name English Common Name Crops Affected 
of Weeds of Weeds 

grapes, onion, peanut, peas, 
soybean, squash, sugar
cane, sweet potato, upland 
rice 

Rottboeh/ia exaltata Raoulgrass Bean, corn, mungbean, onion, 
Itchgrass peanut, soybean, sugarcane, 

tomato, upland rice 

Saccharum sponta/lieum Pineapple 

Scirpus maritimus Bulrush Lowland rice 

Sorghum ha/epense Johnson grass Avocado, beans (bush, green, 
lima, pole, sr, p), citrus, 
corn, cotton, grapes, orna
mentals (flowers), peanut, 
peas, soybean, squash, 
sugarcane, sweet potato 

Spergula arvensis Corn spurry Corn, potato 
(devil's gut) 

Sphenoclea zey/anica Goose weed Lowland rice 
(silhigon) 

Synedrella nodiflora Synedrella Corn, soybean 

Tithonia dirusifolia Wild sunflower Beans (kidney, lima), peanut, 
peas 

Trianthema port,/acastrUM Horse purslane Corn, peanut 

Trichachne iinsularis Pineapple 

Vernona cinewa Vernonia Upland rice 
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Appendix A 

Common Names y-rd Scientific Names of Crops 
Grown in the Philippines" 

English ,ind Other Scientific Names Piioiino or Local
 
Common Names Names
 

Aband 	 Musa toxtl/,; Abaka 

African ol [1T 	 E/auis iJgo et-,.isis 

,African voeIet Sainspal/Ii, spp.
 

Mi j it ribbed courd uffa , -I g
mi ilai, .' a-, tam Patoia tagalog
 

/\rmrhurmin Ant/h;,';um at i/aumI -


Arrowroot. VWest Indian Maran ita ldinacea Ura~o
 
arrowroot
 

.\sparaqu! Asparagus officinlis
 

Avocalo Pt -sea americana -.
 

Banana/Plantain Musa ;pp. Saging
 

Lit'ernnlon. bitter gourd,
 
balsam pear 	 Motnordica charinti: Ampalaya, amoigoso 

Black pepper Piper igrum Painirta 

Breadfruit A;tocarpis altilis Rimas 

Cabbage Brassica oleracea var. Repolyo 

capita ta 

Cacao. cocoa Theobroma cacao .- akaw 

Carrot Da, is crota Karot 

Cashew Anaca, liur; occidntale Kasoy, balubad 

Cassava, rianioc Manihot esculenti, Kamoteng kahoy 
(Syn. Ma,'7h(ut utilissinma) 

Castor oil plant, castor bean R,'cintis cnomtunis -

Celery Apium qravenens Apyo, seleri, kintsay 
var. (!u/cc 

Chayote, vegetable pear Sechium /edu/e Sayote 

Chico, sapodilla Ach,as zipota Tsiko 

Chinese cabbaqe, petsai Efrassi.a pekincosis Petsay Baguio 

tChinse water chestnut, Eleocharis dulcis Apulid 

water cheslnut 

Chrysanthemlur, Chrysant/rL muM Krisanterno, rosas
morifo/ium Hapon 

C,trus 
Calamondin 	 Citrus mi is Kalarnundin, kalamansi 

(Syn. Citrus madurensls) 
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English and OtherCommon Nam2s_______________Names 

Mandarin 

Pumne!o, shoddock 

Sweet orange, common 
otange 

Coconut 


Coffee
 
Arabica u,
 

Arabian coffee 


Liberica or
 
Liberian coffee 


Robw a coffee 

Commr1on1 bean, kidney bean,
 
snap bean, French (string)

bear. haricot bean 


C011i. maize 


Cotton. Ame'rican upland
 
cotton 


Cowpoa,. Soutern pea, 

blackeye pea 


Ciictimber 


Durian 


Eggplant. aubergine 


Garlic 


Ginger 


Gladiolhs 

Grapes 
Winn grape, Old World grape 

Fox grape 

Muscadine grape 

Greater yam, Asian greater yarn. 
As;an wing-stem;inied yam 

Guava, cornmon guava 

Horseradish tree 

Jackfruit 

Jute 

Kalanchoe 

Lablab bean, hyacinth bean 

Scientific NamesN 

Citrus reticulai 

Citrus grandis 
(Syn. Citrus maxima) 

Citrus sinensis 

Cocos nucifera 

Coffea arabica 

Coffea liberica 

Cof/ea cnephora 

Co/fea excelsa 

Phaseolus vulgaris 

Zea mays 

Gossypitni hirsutum 

Vigna unguiculata 
(Syn. Vigna sirenss) 

Cucumoris sativs 

Durio zibothitws 

Solanum melongena 

A/ium sativum 

Zingiber officinale 

G/adilous spp. 

Vitis vi;,,"er, 

Vitis labrusca 

Vitis rotundifolia 

Oioscorea alata 

P5i/itm guajava 

'lotinga oleife,-a 

Artocarpus heterophy//us 

Corchorus capsularis 
Corchorusolitorius 

Ka/archoe spp. 

Lab/at; puipureus 
(Syn. Do/ichos lablab) 

Pilipino or Local
 

Dalanghita, sintunis 

Lukban, Suha 

Kahel, dalandan 

Niyog 

Kape
 

Kapeng barako 

Kape
 

Kape
 

Habichuelas 

Mais 

Bulak 

Paayap. kibal 

Pipino 

Dut ian 

Talong 

Bawang
 

Luya
 

Ubas
 

Ubas
 

Ubas
 

Ubi 

Bayabas
 

Malunggay 

Nangka, langka 

Saluyot, pasao na bilog 
Saluyot, pasao na haba 

Batao 



English and Other 

Common names 


Lanson, lanzones, langsat 

Lesser yarn. Asian lesser yam, 
Chinese yarn, potato yam 

Lcttce 

Lima bean, hitter bean 


Maguey 


Mango 


Mangosteen 


Mulberry 


Mungbean. ,green gram,
 
golden gram 

Muskmelon" 

Mustard 

Okra, lady's finger 

Onion 

Papaya, papaw, pawpaw 

Pea
 
Edible-podded pea, 
sugar pea, Chinese pea 

Garden pea, English pea, 
green pea 


Peanut, groundnut 

Pechay 


Pigeon pea, red gram 

Pill 

Pineapple 

Poinsettia 

Potato, Irish potato, 
white potato 

Orchid 

Radish 

Rambutan 
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Scientific NamesNames 

bmsi domesticum 

Dioscv va uscu/enta 

Lactuca sariva 

Phaseolus lunatus 

Agave cainta/a 

Mangifera indica 

Garcinia ntangostalna 

Moris a/tx; 

Vigna radiata 

(Syn. Phaseolus aureus)
 

Cucumis me/ 

Brassica juncea 

Abelmoschus esculenrus 
(Syn. Hibiscus 
esculentus) 

A//ium cepa 

Carica papayae 

Pisum sativum 

(Macrocarpon group) 

Pisum sarvum 


Arach,s hypogaea 


Brassica chimensis 


Cajanus cbjan 


Canarium ovatum 


Ananas comosus 

(Syn. Ananas sativls) 

Euphorbi-i pu/cherrima 

Pilipino or Local 

Lansones
 

Tugui 

Letsugas 

Patani
 

Maguey
 

Mangga 

Balatong, mungo 

Milon
 

Mustasa 

Okra 

Sibuyas 

Papaya
 

Sitsaro 

Gisantes
 

Mani 

Pechay
 

Kadyos
 

Pill
 

Pinya 

-

Solanum tuberuson? Patatas 

Catdeva spp. 
Dendrobitum spp. 
Phalaenopsis spp. 
Vanda, spp., etc. 

Orkid 

Raphanus sativus Labanos 

Nepheliun lappaceum Rambutan 
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English and Other 

Common names 


Ramie 


Rice 


Rose 


Rubber 


Santol 


Sesame 


Soybean 


Sisal 


Sorghum, grain sorghum 


Soursop, Guanabana 


Squash, pumpkin,
 
vegetable marrow, 
Boston marrow, winter squash 

Vegetable marrow, winter 
arid summer squash 


Crookneck pumpkin,
 
winter squash 


Star apple 

Strawberry 

Sugarcane 

Sunflower 

Swamp morning glory, swamp 
cabbage, water convolvulus 

Sweet pepper, bell pepper 

Sweet potato 

Sweetscp, Sugar apple 

Tabasco pepper 

Tannia, yautia, new cocoyarn 

Taro, dasheen, old cocoyam 

Tobacco 

Tomato 

Vanilla 

Watermelon 

Scientific Names 

Boehmeria nivea 

Oryza s3tiva 

Rosa spp. 

Hevea bras,"iunsis 

Sandoricum koetjape 

Sesaniruni itrdicum 

Glycine max 

Agave sisa/ana 

Sorghum hicolor 

Annona it'rcata 

Cucurhita nlaxina 

Cucurbita pepo 

Cucurbita moschata 

Chrysophy/hm ca/nito 

Fragariaspp. 

Sac'harunm officinarum 

Helianthus annuus 

/pomoea aquatica 

Capsicum annuum 

Ipornoea batatas 

Annona squamosa 

Capsicum frutescens 

Xanthosomna 
sagittifolium 

Colocasia esculenta 

Nicotiana tabacum 

Lycopersicon 
esculen turn 

Vanilla planifo/ia 

Citrullus lanatbs 
(Syn. Citrullus vulgaris) 

Pilipino or Local
 
Names
 

Rami
 

Palay
 

Santol
 

Linga
 

Utaw
 

Sisal
 

Batad
 

Guayabano
 

Kalabasa 

Kalabasa 

Kalabasa
 

Caimito
 

Tubo 

Kangkong 

Sill 

Kamote, 

kamoteng baging 

Atis 

Siling maanghang 

Gabing Cebu, 
gabing San Fernando 

Gabi, gabing Tagalog, 

gabing Calamba 
Tabako 

Kamatis 

Banilya 

Pakwan 
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English and Other Scientific Names Pilipino or Local 
Common, Names Names 

Wax gourd, whte gourd Beincasa hispidA Kondol 

Wheat Triticum aestivum7 Trigo 

White-flov.eerc gIourd, 
whilo calatash pourd Lagenariasicerj,ia Upo 

Winged bean Psophocarpus Calamismis, sigarilyas 
tetrC)roro/ohos 

Yam I rn Pactryrrhizus eostus Singkanmas 

Ya rdlong ho , asparagus bean Vlqna imrrrita SiIao 

'Adapted humn Scirenliic narir s of w rl i i rj-i f-'w Iuwii' rrCItlral crop;'." Ce ;plIled N D.t l ii by 
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