
Threatened Magnolias and 
Conservation in China 

Weibang SUN 
(wbsun@mail.kib.ac.cn) 

Kunming Botanical Garden, Chinese 
Academy of Science 

11th July, 2019 Guadalajara Mexico 



1. Species Diversity of Magnoliaceae in China 
2. Threatened Status of China’s Magnoliaceae 

Plants 
3. Conservation of the Threatened Magnoliaceae 

Plants in China 

Outline 



Species Diversity of 
Magnoliaceae in China 



Taxonomy of Magnoliaceae  

Xia NH (2007):   2 Subfam. / 2 Trib. / 17 Gen. 
Liu YH (2004) :  2 Subfam. / 2 Trib. / 5 Subtrib / 16 Gen. 
Figlar & Nooteboom (2004) :  2 Subfam. / 3 Subgen. / 2 Gen.（Magnolia L. & 

Liriodendron L.） 
Wu ZY (2003) :  2  Subfam. / 5 Trib. / 17 Gen. 
Sun WB & Zhou J（2004）： 2 Subfam. / 3 Gen. / 2 Subgen. / 17 Sect. 

*** Globally, 2-17 genera with 200-300 species 

Liu's System（1997&2004）2 Subfam. / 2 Trib. /5 Subtrib. / 16 Gen./ 300 species 
CHINA: 11 Genera with 160 species  



 
THE EVOLUTIONARY DIAGRAM 

 OF MAGNOLIACEAE ( LIU YH, 1997 )  
 



             GLOBAL：E&SE Asia / SE North America / Centre & South America 

             CHINA:     69% Genera & 53% Species of the Global Total (Liu YH，2004） 

             YUNNAN: Whole 12 Genera of China and 54% of China's total species 



Manglietia BL. : 47 / 55 Species ( China / Total ) 

Manglietia deciduas 



M. aromatica 



Manglietia ovoidea 



Manglietia ventii 



Manglietia lucida (Type-tree) 

≈ 60cm×20cm 



Magnolia L. : 40 / 90 Species ( China / Total ) 

M. delavayi (red form) 



Magnolia henryi  



Magnolia coco 

Magnolia odoratissima 

Magnolia phanerophlebia 



Magnolia sargentiana  



Magnolia officinalis 



Magnolia biondii 



Magnolia cylindrica  



Magnolia liliiflora (cultivar) 



Magnolia campbellii  



Magnolia sprengeri  



Michelia L. : 70 / 80 Species ( China / Total ) 

Michelia lacei 



Michelia maudiae 



Michelia yunnanensis 



Michelia calcicola 



Michelia guangdongensis 



Michelia sphaerantha  



Michelia floribunda  



Parakmeria BL. : 5 / 5 Species ( China / Total ) 

Parakmeria nitida 

Parakmeria yunnanensis 

Parakmeria lotungensis 



Parakmeria omeiensis 



Manglieastrum sinicum Law. : 1 / 1 Species ( China / Total ) 



Kmeria  Dandy: 1 / 2 Species ( China / Total ) 

Kmeria septentrionalis  



Tsoogiodendron  Chun: 1 / 1 Species ( China / Total ) 

Tsoogiodendron odorum 



Alcimandron  Danndy: 1 / 1 Species ( China / Total ) 

Alcimandron cathcartii 



Talauma  Juss.: 1 / 60 Species ( China / Total ) 

Talauma hodgsonii  



Threatened Status of China’s 
Magnoliaceae Plants 



National Protected Wild Plants of China (First Goup) Issued by the 
State Forestry Administration of China & Ministry of Agriculture of 

China in 9th Septemter,1999 
(Approved by  Sate Council of China in 4th August, 1999) 

246 species + 8 groups = 419 species 
Grade-Ⅰ : 67 species + Grade-Ⅱ 352 Species  

9 Genera with 23 species (8.75% of China)：5 speceis as Grade-I and 
18 species as grade-Ⅱ 

Grade-I：Alcimandra cathcardii、Kmeria septentrionalis、Manglietia 
decidua、Manglietiastrum sinicum、Parakmeria omeiensis 

The National Protected Wild Plants of China 
(First Group-1999) 



Year Species  EX EW RE CR EN VU 

2013 34450 27 10 15 583 1297 1887 
2017 35784 21 9 10 614 1313 1952 

2013：34450 species evaluated，3767 theatened (10.93%)？ 
2017：35784 species evaluated，3879 theatened (10.84%)？ 

 

Notes：Year 2013：Issued by China's MEP  and CAS 
    Year 2017：Published with Biodiversity Science 

Threatened China's Higher Plants By IUCN Categoris 



Qin et al (2017, Biodiversity Science) 
 Total of 76 species are threatened: 10-CR  + 26-EN + 40-VU ≈ 47.5% 
         Magnolia: 20 species (50.0%) 
         Manglietia: 24 species (51.1%) 
         Michelia: 24 species (34.3%) 
         10 CR: Magnolia odoratissma、Magnolia zenii、Magnolia sinostellata、
Manglietiastrum sinicum、Parakmeria omeiensis、Manglietia longipedunculata、
Manglietia glaucifolia、Manglietia crassipes 、Michelia guangdongensis、Michelia 
angustioblonga  
 

List of PSESP (Plant Species with Extremely Small populations) 
      National List (2012):  7 species  
      Yunnan Provincial List (2010): 10 species 
      SW CHINA (National Key Program-2017FY100100): 19 species  
      
 
 

Threatened China's Magnoliaceae Plants!!! 



Conservation of China's 
Threatened Magnoliaceae 

Plants 



BIODIVERSITY  

Species Diverssity  

Genetic Diverssity  

Ecosystem Diversity  

Biodiversity Conservation? 

Species Diversity 
Conservation.... 



National Protected Wild Plants of China: 
First Group issued in 1999 

Rare and 
Endangered Plant 

Species 

Threatened Plant Species By Following 
IUCN: CR+EN+VU 

Plant Species with Extremely Small 
Populations (PSESP):National and 

Provincial Levels(Since 2005) 

  
Which Plant Species are Urgently to be 

Conserved? 
 



10/2015 

Integrative Conservation of Typical 
PSESP Plants??? of Magnoliaceae 

  --- PSESP（Plant Species with Extremely Small Populations) 
  --- First appeared in a proposal in 2005（Sun, 2013; Ma et al., 
2013） 

1. Small remaining populations ( Lower the MVP ) 
2. Restricted habitats 
3. Exposure to a high level of  disturbance (EHD) 
4. A high risk of extinction 
5. EHD is prerequisite qualify a species to be PSESP 



A MVP（Minimumu Viable Population): 
…….…is the smallest isolated population having a 99% 
chance of remaining extant for 1000 years…..(Shaffer, 1981. 
BioScience) 

1. Not an MVP threshold for all plant species 
2. Proposed 5000 mature individuals（each isolated 

population≤500 mature individuals with exception of 
only one population（Sun, 2016; Yang and Sun, 2017; Sun et 
al., 2018） 

3. Mainly focusing on the species less than 1000 mature 
individuals 



Sun WB(2013) 

 (2013) 



Trends in Plant Science 

Sun WB et al. (2019) Sun WB et al. (2019) 



Nyssa yunnanensis  
(8 individuals   2 sites) 

 Manglietiastrum sinicum 
(52 individuals   5 sites ) 

Pinus squamata  
(37 individuals   1 site) 

西畴青冈 Quercus sichourensis  
(8 individuals  3 sites ) 

 

  
Cypripedium lichiangense  

(<30 individuals?) 
 Paphiopedilum wenshanense 

(1 location in SE Yunnan)  

Some typical PSESPs：Population Size＜100 individuals 

 Quercus sichourensis  
(8 individuals  3 sites ) 

 



National Key Program “Survey and Germppasm 
Conservation of PSESP in Southwest China”(2017 

FY100100) (2017-2021）(24.26 million RMB) 



First Key Lab Approved in 2017: 
Yunan Key Laboratory for Integrative 

Conservation of Plant Species with Extremely 
Small Populations（2018DG004）( 1.0 million 

RMB/Year ) 

2017-08-07 



 The First Academic Committee Meeting 

THE FIRST ACADEMIC COMMITTEE MEETING WAS CONVENED ON 
3RD SEPTEMBER  2018 



 
 

The First 
Innovation Team 
for Conservation 
and Utilization of 
PSESP Approved 

by Yunnan 
Government in 
2018 (1.0million 

RMB) 
 
 



7th April 2016  (Yunnan) 

New Ecological Redline Policy(ERP) Both National (MEP & NDRC：  
No.48 of 2017) and Provincial Levels  

Habitats for SESP (Species with Extremely Small Populations)  

（Grade-1 Control Zone） 



Regulations on Biodiversity Conservation in 
Yunnan: Approved on 21 Sept., 2018 

In  Total:  7 Chapters with 39 articles 
 
Chapter 3: Conservation of genetic & species 
diversity 
       --- Rescuing SESP(Species with extremely Small 
populations) &Rare and threateneded species  
 
 
Chapter 7: Supplementary Article 
        ---  No.7: Definition of SESP          
 

Extremely 
Important! 



10/2015 

Ex Situ Conservation 
Total of 147 species  

(incl. 1 subsp., 7varieties and 3 hybrids) 
134 CHINA's Native Species (91.2%)  

 

National Protected Species (1999): 
       All 23 species 
        Grade-I：5     Grade-II：18 

Threatened Species in 2017 List: 
       67/76 ( 88.2 %) 
        CR-8 +EN-22+VU-37 

PSESP (Plant Species with Extremely Small 
Populations) 
        CHINA:  All 7 species 
        YUNNAN：All 10 species 
        SW China:  All 19 species  



Four Species of Magnolia phanerophlebia, Manglietia 
ventii, Manglietiastrum sinicum and Parakmeria 

omeiensis 

Integrative Conseravtion [Surveys+In-situ micro-
reserves+Researches+Ex-situ+Restorations (Populations and 

Habitats) ]....... 

Integrative conservation of Manglietia venti  ( Reproductive biology 
+ Ex situ + In situ ) 



Case: Manglietiastrum Sinuicum  (Law, 1979) 
      Zheng & Sun（2009）Sun（2012）、Wang et al (2015)、Chen et al 
(2016)、Chen(2017) 

Distr.794.18 k㎡；52 individuals in total [16（1983）& 37（2012）]；4 
Reintroductions and 2 ex-situ conservations 



Starting to flower after 30 years ex-situ 
cultivation at Kunming BG (2013) 

漾濞槭的生活知
识普及（园区） 

SINCE IN THE GARDEN 



2011 

Reintroduction/Reinforcement Base-I XQS 
in  SE YUNNAN (2007） 

 E 104°41’  27”  ,  N23°21’  51”  & 
Altitude of 1600 m (by the type trees) 



Reintroduction/Reinforcement Base-II MG in SE YUNNAN (2010） 
 E 103°58’  01”  ,  N22°56’  28”  & Altitude of 1752 m 

2014 2013 



An in-situ Micro-
reserve for 

Manglietiastrum 
sincum (Magnolia 

sinica) and 
Manglietia ventii 



Biology & Ecology: Flowering --- Fruiting --- seed dispersal --- 
seed germination in the wild/Botanical Garden 



Population NA NE I HO HE AR AP Fis PPB 

XQG 2.850 2.128 0.736 0.426 0.315 1.437 0.150 0.243 95% 

SC 2.650 1.908 0.649 0.386 0.384 1.400 0.100 0.071 90% 

GN 3.150 1.956 0.747 0.420 0.310 1.437 0.200 0.296 100% 

LQ 3.350 2.389 0.856 0.472 0.386 1.505 0.900 0.132 90% 

Mean 3.000 2.095 0.747 0.426 0.349 1.445 - 0.186 93.75% 

Populati

on 

NA NE I HO HE AR AP Fis PPB 

KBG 4.050 2.185 0.846 0.459 0.384 1.468 2.250 0.202 100% 

SBG 1.900 1.340 0.316 0.187 0.176 1.198 0.100 0.087 50% 

Mean 2.975 1.763 0.581 0.323 0.280 1.333 - 0.145 75% 

Total: 
152 individuals 
 
  40 individuals from 6 
localities 

 
  74 individuals from 4 
reintroductions 

 
  38 from 2 BGs (ex-
situ ) 

Genetic Diversity and Genetic Structure（SSR） 



Wild group： 
1. High genetic diversity（PPB = 92.5%、HE = 0.423、I = 0.825） and lower 

differentiation among populations 
2. High inbreeding rate，Inbreeding depression may affect levels of genetic diversity 

after several generations   

Recent human activities should be the main reason for 
fragmentation and habitat destruction  

Reintroduced group： 
1. A total of 89 alleles were detected, with an average of 4.45 alleles per locus, and an 

effective number of 2.418 
2. Population LQ has the highest genetic diversity, while the population SC has the 

lowest genetic diversity 

Ex-situ group： 
1. A total of 83 alleles were detected, with an average of 4.15 alleles per locus, and an 

effective number of 2.056 
2. The genetic diversity of Kunming Botanical Garden is higher than that of 

Southern China Botanical Garden 



Genetic Diversity of Reintroduced and Ex-Situ 
conserved groups  

Wild 
Groups 



Future Protection Measures  

1. In-situ：Strengthen the protection of the existing populations and 
the habitats. Scientifically establishing the conservation sites to 
promote rapid recovery of populations  

2. Further Seed collecting strategies：Key populations of MAD, 
FD and LHD. 

3. Non-fruiting individuals and in-mature trees (9 plants) : 
Collecting the vegetative organs of all individuals for propagating 
and in-vitro preservation. 



 
 China has rich species of Magnoliaceae, it takes 69% 

Genera & 53% Species of the Global Total 
 

 76 species are threatened (47.5%) (2017), and 23 species 
(8.75%) (1999) and 7 species (2012) were in lists of  
national wild protected plants and the PSESP(Plant 
Species with Extremely Small populations) respectively 
 

 88.2%( 67/76) of threated species, all national wild 
protected and PSESP Species have been Ex-situ 
Conserved in China’s BGs, and 4 typical PSESP have 
been comprehensively studied and integrative conserved 

 

SUMMARY/FUTURE WORK? 



  
Evaluation of conservation effectiveness (based on genetic 

diversity research) is urgently required for supporting 
further conservation planning and actions 

 
 

Restoration of Population and habitat is “A VERY LONG 
-TERM WOR”…Funding, Policy Supporting…..are all 
important!!!  
 

………………………………………………………… 
 

SUMMARY/FUTURE WORK? 



Many Thanks to 
Joachim Gratzfield 
and Noelia Alvarez 

de Roman from BGCI 

AND 

Prof. Antonio 
Vazquez-Garcia from 

Guadalajara 
University for 

Inviting me to attend 
this important 
Symposium!!!    



 Thanks to all members & families in my PSESP group: for their 
years' contributions 



THANK YOU VERY MUCH FOR 
YOUR ATTENTIONS!! 

KUNMING BOTANICAL GATDEN 
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