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A low-elevation primary mixed forest stand with old-growth trees o f Pinus dalatensis, a 
conservationally important conifer species o f Vietnam, was studied during field documen
tation o f conifers o f the region conducted for the Dendrological Atlas Project. The site was 
visited following recent reports o f a new occurrence of this species in Gia Lai province. Fol
lowing a preliminary exploration in January 2004 in cooperation wi th the Department o f 
Botany, Institute o f Ecology and Biological Resources (Hanoi) and the Department o f 
Ecology, Da Lat University (Lam Dong) field documentation was conducted in the Dak 
Doa district. The forest stand with mature trees of P. dalatensis at 1,070-1,100 m is among 
the lowest occurrences o f the species. The survey included observations on the habitat 
conditions, documenting the major associated species for our herbaria, and examination 
of the morphology o f the pine specimens. 
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I N T R O D U C T I O N 

Species and habitat documenta t ion o f Pinus dalatensis Ferré i n Vie t 
nam has been par t o f a series o f expeditions for the Dendrological Docu
menta t ion Project and its publications, the Dendrological Atlas, Vols I - I V 
( in preparat ion) and Conifers Around the World (DEBRECZY and RÁCZ 
2007). M o s t major species o f temperate conifers i n Vie tnam have been doc
umented, inc luding Abies fansipanensis Q. P. X iang , L . K . Fu, et N a n L i , 
Keteleeria roulletii (A . Chev.) Flous, Pinus kesiya Royle, P. krempfii Lecomte, 
and Xanthocyparis vietnamensis Farjon et Hiep . 

Pinus dalatensis was described by FERRÉ ( I 9 6 0 ) based on specimens 
collected at T r a i M a t , 6 k m f r o m Dalat in L a m D o n g province, Vie tnam. 
The species has a fragmented dis t r ibut ion wi th isolated populations i n mainly 



montane habitats covered by subtropical evergreen forests. P. dalatensis 
drew the at tent ion o f researchers because i t is among the threatened spe
cies o f the V ie tnam flora that occur i n remnant p r imary forests, often af
fected by uncontrol led selective logging and loss o f su r round ing natural 
habitats. This is exempl i f ied by the fact that at the type locali ty i n the year 
2000 only one tree o f P. dalatensis remained o f the five trees recorded in 
1984 ( N G H I A 2000). 

U n t i l recently, the species was regarded as one o f the endemic trees o f 
Vie tnam, although several references no ted the possibil i ty o f its occurrence 
in the mounta in ranges extending in to Laos ( R U N D E L 1999, W u and R A V E N 
1999, BUSINSKY 1999, L U U and T H O M A S 2004). Its presence i n Laos was 
conf i rmed i n 2006 by the discovery o f a popula t ion w i t h over 200 trees oc
curr ing between 800-1,100 m in the Naka i N a m T h e u n conservation area 
( T H O M A S et al. 2007). Th i s new local i ty represents a significant extension 
o f the nor thernmost l i m i t o f the species. 

I n Vie tnam, the Checklist of the plant species of Vietnam (LOC 2001) re
corded P. dalatensis f r o m K o n T u m , D a k Lak, L a m Dong , K h a n h H o a and 
N i n h T h u a n provinces. M o r e recent reviews o f the conifer flora repor t ad
d i t iona l occurrences i n Gia Lai and T h u a T h i e n - H u e provinces, bu t w i t h 
out g iv ing further details ( L U U and T H O M A S 2004, N G U Y E N et al. 2004). I n 
his account o f the d i s t r ibu t ion and morphology o f the species, BUSINSKY 
( 1999) also refers to a number o f possible occurrences o f P. dalatensis i n the 
above provinces. A local i ty in the M a n g Giang Forest Entrerprise area o f 
Gia La i is also ment ioned i n an overview o f the threatened trees o f V ie tnam 
( N G H I A 2000). Its isolat ion (see Fig. 1 ) f rom other k n o w n locations made i t 
a suitable subject for our investigations. 

T h e a l t i tudinal range o f Pinus dalatensis i n N G U Y E N and V l D A L 
(1996) was given as 1,500-2,400 m , i n the Checklist of the plant species of 
Vietnam (LOC 2001) as 1,400-2,600 m and i n L U U and T H O M A S (2004) as 
(1 ,400-) 1,500-2,200 (-2,400) m . BUSINSKY (1999) refers to the location 
o f P. dalatensis var. dalatensis near the ci ty o f Da Lat (1,470 m) as the lowest 
k n o w n occurrence. Based on the general descriptions and locat ion data 
given by Businsky, and the localities o f all o f the specimens c i ted i n his 
work , the species' a l t i tud ina l range i n V ie tnam appears to be as follows: 

— Pinus dalatensis subsp. dalatensis var. dalatensis - 1,470 to 2,442 m, 
— Pinus dalatensis subsp. dalatensis var. bidoupensis - 1,800 to 1,895 m, 



— Pinus dalatensis subsp. procera - 1,720 to 2,250 m . 
As described below, the lowest k n o w n occurrence o f the species i n 

V i e t n a m is i n the K o n Jot forest, v i c i n i t y o f Pleiku, par t o f the Kondza t r am 
m o u n t a i n range i n the middle part o f the A n n a m Highlands . 

Fig. 1. The presently known (combined) range o f P. dalatensis (black) wi th the Kon Jot 
occurrence, based on BUSINSKY (1999), L U U and T H O M A S (2004), N G U Y E N et al. (2004) 
and T H O M A S et al. (2007). P. d. d. = Pinus dalatensis (var./subsp. dalatensis), P. d. b. = P. 
dalatensis var. bidoupensis, and P. d. p. = P. dalatensis subsp.procera (P. d. s. L: subspecific 

status not specified in T H O M A S et al. 2007). The location wi th "?" remains unverified. 

T h e morphology and taxonomy o f Pinus dalatensis have been dis
cussed, even i f briefly, i n several works ( F l P I 1996, N G H I A 2000, N G U Y E N et 
al. 2004). O n l y BUSINSKY ( 1999) made a detailed morphological account o f 
P. dalatensis and established a new subspecies and a new variety. H i s tax
o n o m y was based on t h o r o u g h f ie ld invest igat ion bu t left open some 
questions, i.e. the exact d i s t r ibu t ion o f his subspecific taxa. F A R I O N (2005) 
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discussed Businsky's t reatment and commented that the "discriminating 
characters are largely continuous and overlapping but it seems probable that 
some of the variation is sufficiently consistent within the disjunct populations 
to merit recognition as varieties". This also highlights the need for further 
studies o f the dis t r ibut ion and morphology o f the species i n the broad sense. 

Pinus dalatensis is usually treated as a separate species, al though S lLBA 
(1986) proposed its transfer under P. wallichiana A . B.Jackson at varietal 
level, a taxonomy usually no t fo l lowed by others. 

H A B I T A T C O N D I T I O N S A R O U N D K O N J O T , 
D A K D O A D I S T R I C T 

K o n Jot village i n Dak Doa district lies approximately 50 k m in a straight 
line north-northeast o f Pleiku, at 740 m elevation, 14° 16.195'N, 108° 14.816' 
E (Fig. 2). The climate has a peculiar weather pat tern w i t h a relatively d ry 
and hot per iod o f approximately the half-year f r o m November to 
A p r i l / M a y , and a wet, h u m i d , and less hot pe r iod dur ing the rest o f the year. 



The yearly rainfal l is 1,800-2,000 m m , the average temperature is 
about 22 °C, and the absolute m i n i m u m and m a x i m u m temperature is 7 °C 
and 37 °C, respectively (pers. comm., Prof. C h i n h N . D . o f D a Lat Univer 
si ty) . D u r i n g our visi t in M a r c h 2004 the weather was hazy but very dry and 
qui te ho t w i t h dai ly maximums o f 34-35 °C. 

A r o u n d K o n Jot village, w h i c h consists o f just a few simple houses, most 
o f the forest has recently been cleared and cons t ruc t ion o f new logging 
roads has started; l i m i t e d agr icul ture continues on cleared land, inc lud ing 
coffee plantations under remain ing trees or second-growth. However , the 
p r imary forest w i t h P. dalatensis, which lies 1 k m in a straight line east to 
south f rom the village and about 200 m higher (and possibly farther up), is 
s t r ict ly protected, thus logging here is not permi t ted . 

A few trees o f P. dalatensis can be easily seen on nearby ridges (Fig. 3a); 
they have flat or roundish crowns over topping the forest canopy o f broad-
leaved trees. A t a round 1,050 m the first fallen cones o f P. dalatensis were 
noticed lying on the ground. Scattered large (36-38 m) trees o f the pine were 
observed on a flat ridge covered by r ich t ropical evergreen forest reaching a 
canopy height o f 30-35 m (Fig. 3b). I n a small clearing a massive tree - about 
40 m tall , close to 30 m across, and a t runk 410 cm in circumference at breast 
height - was documented (Fig. 4a, b). Further up, at 1,100 m, a small grove o f 
P. dalatensis, consisting o f a few relatively young, and 6 o ld trees were sur
veyed. Several seedlings were seen only along the path and in some more 
open areas, but no saplings or young trees smaller than 12 m were observed. 

The upper canopy o f the mixed p r imary forest is dominated by 
Rhodoleia championii (50% coverage) and Schima crenata (50%) w i t h scat
tered trees o f very o l d Pinus dalatensis (20%) emerging f r o m the upper can
opy o f the broad-leaved trees. Smaller trees o f this plant c o m m u n i t y include 
Lithocarpus dinhensis, Litsea cf. monopetala, Memecylon acuminatum, and 
Michelia sp. The dense lower tree and upper shrub layers are dominated by 
young plants o f the above species (except the pine) , and various other spe
cies inc luding Acacia sp.,Ardisia sp., Euodia lepta, Eurya sp., Eurycoma lon-
gifolia subsp. longifolia, Garcinia gaudichaudii, Ixora coccinea, Mallotus 
apelta, Oldenlandia sp., Syzygium sp., and t w o palms (Daemonorops sp., 
Pinanga sp.). Large specimens o f the fern Cibotium barometz were found 
scattered in the forest, along w i t h two species o f Smilax and Dianella 
ensifolia and Thysanolaena maxima. 



T h e only other gymnosperm f o u n d nearby ( w i t h i n 100 m distance o f 
the stand described above) was Podocarpus neriifolius D . D o n ( ~ 10 m by 
15 cm D B H ) . 

A l t h o u g h the local forestry authorit ies have done some inventory 
w o r k i n the area, no plant recording or thorough vegetation survey has 
been conducted to ident i fy the species and the forest composi t ion . T h e de
te rmina t ion o f a number o f specimens collected for our herbaria that repre
sent other associated species is i n progress. 

F ig . 3 . a. View o f the ridge above Kon Jot village w i t h very old trees of Pinus dalatensis 
(P. d.) emerging from the forest canopy. - b . Forest interior o f the same stand with a 

mature trunk of P. dalatensis (90 cm D B H ) . 



M O R P H O L O G Y O F PINUS DALA TENSIS I N 
T H E K O N J O T A R E A 

The morphologica l characters o f the K o n Jot popula t ion were consid
ered i n comparison w i t h the subspecific/varietal categories established by 
BUSINSKY (1999). The trees observed by us were 12 to 38 -40 m high w i t h 
t r u n k diameters f rom 25 to almost 140 c m ( D B H ) , mostly having straight 
clean trunks often d iv ided in to several ma in stems f r o m the middle o f the 
c rown, and eventually fo rming a wide-spreading rounded c rown. Bark o f 
the younger trees is rather smooth but was shedding i n t h in , reddish-grey 
plates; bark on the mature o l d trees is dark reddish-grey, detaching i n small, 
irregular, flat plates. I n this popula t ion the branchlets are glabrous w i t h the 
exception o f collection #69270. This collection was a mature coning tree 
w i t h ovuliferous and pollen cones just at t ime o f pollen shedding; in this 
specimen the young branchlets are sparsely grey pubescent but the previ
ous-year branchlet glabrous. T h e branchlets i n all specimens were more or 

Fig. 4. a. The crown o f the largest tree o f Pinus dalatensis documented in the Kon Jot 
forest (~40 m by 410 cm GBH) . - b . The lower trunk of the above tree. 
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less in i t i a l ly pruinose, later greenish or reddish-grey, becoming grey i n sub
sequent years. (As shown by BUSINSKY (1999), the first-year shoots are 
sparsely, unevenly or densely pubescent i n P. d. var. dalatensis, to ta l ly gla
brous i n var. bidoupensis, and mostly densely pubescent i n subsp. procera). 
Needles i n the K o n Jot area are 4.5-10.5 cm, l igh t green abaxially, s i l
very-white adaxially. Cones are 6-14.5 cm, w i t h stalks up to 2.5 cm, conical 
to conical-cylindrical , w i t h convex scales; mature open cones are i n various 
shades o f yellowish- or reddish-brown, weathering to brownish-grey or 
l ight grey; umbos are b lunt . Seeds are 4 - 6 m m , long-winged ( 2 - 3 cm) . 
Cone var ia t ion is i l lustrated in Figure 5. 

Fig. 5. Cone variation based on specimens collected from under six mature trees o f P. 
dalatensis (a-e: #69224x, f: #69176). 



C O N C L U S I O N S 

The local i ty at K o n Jot represents one o f the lowest occurrences o f 
Pinus dalatensis and is an add i t ion to the presently k n o w n d i s t r ibu t ion o f 
the species. Figure 2 is a mod i f i ed range map combin ing that o f BUSINSKY 
(1999), L U U and T H O M A S (2004), the K o n Jot forest, and the sites in Laos 
discussed i n T H O M A S et al. (2007). 

Since there are unconf i rmed occurrences o f the species at even lower 
elevations over the larger area i n the Dak D o a distr ict (Gia L a i province) , 
further invest igat ion needs to be done to ident i fy possible addit ions to the 
range o f the species. 

Based on morphologica l characters, the trees o f Pinus dalatensis ob
served above K o n Jot may be assigned to bo th the type variety (subspecies) 
and var. bidoupensis. The leaves and cones on average are relatively short, 
and fall w i t h i n the range o f var. dalatensis. T h e most ly glabrous and in i t i a l ly 
pruinose branchlet refers the specimens to var. bidoupensis. Interestingly, 
one tree here (documented under #69176) having cyl indrical closed cones 
(w i thou t stalk) up to 14 by 3 c m (a l eng th-wid th rat io close to 5) shows re
semblance to the cones o f Businsky's subsp. procera. BUSINSKY (1999) h i m 
self refers to var ia t ion w i t h i n populations i n the entire range o f the species. 
T h e characters o f the 6 trees documented i n this study most closely f i t w i t h 
Businsky's descript ion o f Pinus dalatensis var. bidoupensis. However , i t 
w o u l d be premature to state that the whole popula t ion represents this var i 
ety. Further study o f the K o n Jot forest is h igh ly recommended i n order to 
assess the ful l extent o f this popula t ion and clarify its taxonomic posi t ion. 
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