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 Introduction of Rhododendron in China 

 Rhododendron surveys in Southwest China  

 Protective actions taken in China 

 Chinese perspective of Rhododendron conservation 
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Rhododendron in China 
Around 1000 species of Rhododendron worldwide; 

 571 species in China (55.7% of total), of which 409 
(71.6%) are endemic (FOC, 2005) 

Kunming Institute of Botany, Chinese Academy of Sciences 
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Eighteen new species were described thereafter. 

  Of the newly described species, 13 species 
belonging to subg. Hymenanthes, 2 species to subg. 
Rhododendron and 3 species to subg. Tsutsusi . 

 11 of the newly described species (by Xiang Chen 
and others) are from Baili Rhododendron Nature 
Reserve of Northwest Guizhou. 

Total of 589 species in China to date. 

 
Kunming Institute of Botany, Chinese Academy of Sciences 

Rhododendron in China 



Rhododendron yaoshanense 

Rhododendron qiaojiaense 

Rhododendron bainaense Xiang Chen & Cheng H.Yang 
Rhododendron cochlearifolium Xiang Chen & Jiayong Huang 
Rhododendron eriobotryoides Xiang Chen & Jia Y. Huang 
Rhododendron huangpingense Xiang Chen & Jia Y. Huang 
Rhododendron huangpingense Xiang Chen & Jia Y. Huang  
Rhododendron jinboense Xiang Chen & X. Chen 
Rhododendron jiulongshanense Xiang Chen & Jiayong Huang 
Rhododendron maculatum Xiang Chen & Jiayong Huang 
Rhododendron pudiense Xiang Chen & Jiayong Huang  
Rhododendron subroseum Xiang Chen & Jiayong Huang 
Rhododendron lilacinum Xiang Chen & X. Chen 

Rhododendron baihuaense 

Rhododendron adenobracteum 

Subg. Hymenanthes  13 spp., subg. Rhododendron 2 spp., subg. Tsutsusi  3 spp. 

11 new spp. Two new spp. 
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 There are 468 species of Rhododendron occurring in five provinces in Southwest China, 
which is 79.5 % of total species in China. 

 Yunnan has most species of Rhododendron with 43.5 % of total species in China. 
 Sino-Himalayas is the diversification center of Rhododendron with 317 species (53.8%), 

of which 210 are endemic (35.6%). 

Kunming Institute of Botany, Chinese Academy of Sciences 



Subgenus Hymenanthes 
（section Pontica ） 

• Subsection  23/24 
• 270 spp.  in total 
• 259 spp. in China 
• 190 spp. endemic to China 
• 179 spp. in Sino-Himalayas 

Subgenus Rhododendron 
（section Rhododendron ） 

• Subsection  25/27 
• 211 spp.  in total 
• 171 spp. in China 
• 105 endemic to China 
• 136 spp. in Sino-Himalayas 

Rhododendron stewartianum Diels 

Kunming Institute of Botany, Chinese Academy of Sciences 



The 34 global biodiversity hotspots 

Kunming Institute of Botany, Chinese Academy of Sciences 
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Presentation Notes
生物多样性热点地区;对气候变化敏感;地质历史独特; 区系成分复杂



With dramatic variations in climate and 
topography, the Himalayas and mountains 
of Southwest China support a wide array of 
habitats, that is one of the distribution and 
diversification centers of Rhododendron.  
There are around 1500 higher plants 
distributed in these hotspots.  

Presenter
Presentation Notes
图表示为中国—喜马拉雅地区由于独特的地质历史、特殊的气候条件和复杂的地形、地貌等原因被列为世界生物多样性的热点地区之一。




Songlinkou, Milin County, Tibet，Alt. 3750m 





 Dramatic variations in climate and topography; 

 Wide range of habitats and niches provided for an array of species; 

  Thus, many congeneric species can grow sympatrically, and gene flow and 

introgression may happen frequently. 

 Natural hybridization can take place easily due to the extraordinary 

weakness of species barriers within the genus. 

Why such a high diversity in this region? 

Duoxiongla Mt. 

Kunming Institute of Botany, Chinese Academy of Sciences 

Baili nature reserve 



Rhododendron surveys in the last few years 

G
aoligong M

t. 

Biluoxue Mt. 

Huadianba 

Kunming 

Kunming 

Jiaozixue Mt. 

Luoji Mt. 

Laojun Mt. 

Tacheng 

Shika Mt. 
Maimashan Mt. 

Daxueshan Mt. 

22 May to 11 June 2008 20 May to 3 June 2009 

Kunming 

Yunnan 

Tibet 

Yadong Zhangmu Cuona 

Jilong 
Milashan 

Sejila Mt. 
Chayu 

Ranwu Dongdala 
Maimashan Mt. 

3 September to 2 October 2008 

Yadong 

Longzi 
Cuona 

Duoxiongla 

Sejila Mt. 

Chayu 

Ranwu 

Langlashan 
Tibet 

Yunnan 

Kunming 

Dabudanla 

Laduohu 

Queershan 
Sichuan 

15 May to 10 June 2010 

Yunnan 

Kunming 

Junzhishan 

DianCang Mt. 

Yulongxue Mt. 

Weixin 

Zhaotong 

Maoanshan 

 For Feb. to  Oct. 2011 

Nielamu 

Zhangmu 

Jilong 
Milashan 

Sejila Mt. 

Chayu 

Ranwu 

Cawalong 

Baimashan Mt. 

17 June to 14 July 2012 

Yunnan 

Tibet 



Rhododendron surveys in Northwest China 

3 September to 2 October 2008 

99 dragon pool in Laojun Mt. 

Alt. 3500-4300 

Yilong, Tacheng, Lijiang 

Baimashan Mt. 

Shikashan Mt., Shangri-La 

Luojishan Mt., Zhaojue, Sichuan Habashan Mt., Shangri-La Daxueshan Mt., Shangri-La 



Rhododendron surveys in Northwest China 
Rhododendron beesianum R. fictolacteum R. polycladum R. selense subsp. dasycladum 

R. rubiginosum R. traillianum R. complexum R. nivale  subsp. boreale 

R. roxieanum var. roxieanum  

R. russatum 

R. roxieanum var. oreonastes R. racemosum 

R. calostrotum var. calciphilum R. cuneatum R. hippophaeoides 

R. saluenense var. prostratum R. selense subsp. selense 

R. yunnanense R. uvarifolium 



Rhododendron surveys in Northwest China 

R. primuliflorum 

R. tapetiforme                     R. vernicosum                    R. wardii                  R. phaeochrysum 

R. callimorphum R. rupicola var. chryseum R. impeditum R. aganniphum  var. aganniphum 

R. saluenense var. prostratum R. yunningense R. decorum R. phaeochrysum var. agglutinatum R. roxieanum 

R. yunningense R. tatsienense R. intricatum R. aganniphum R. cephalanthum 



Rhododendron surveys in Northwest China 

R. traillianum                    

R. alutaeceum                 R. clementinae               

R. bureavii                 R. heliolepis              

R. impeditum 

R. lacteum 

R. williamsianum R. sikangense             R. sphaeroblastum               



Rhododendron surveys in West Yunnan 

G
aoligong M

t. 

Biluoxue Mt. 

Huadianba 

Kunming 

22 May to 11 June 2009 
20 May to 3 June 2009 

R. haematodes 

R. decorum 

R. delavayi R. fastigiatum 

R. trichocladum 

R. yunnanense 

R. virgatum R. aperantum 



Rhododendron surveys in West Yunnan 

G
aoligong M

t. 

Biluoxue Mt. 

Huadianba 

Kunming 

20 May to 3 June 2009 

Rhododendron arizelum 

R. campylocarpum 

     R. forrestii 

R. glischrum 

 R. sinonuttallii R. haematodes 

R. oreotrephes     R. stewartianum R. Charitopes        

R. cephalanthum 

22 May to 11 June 2009 



G
aoligong M

t. 

Biluoxue Mt. 

Huadianba 

Kunming 22 May to 11 June 2009 R. aff. oreotrephes 

R. aff. stewartianum R. selense 

R. citriniflorum var. horaeum R. citriniflorum var. horaeum 

R. sanguineum var. sanguineum 

R. citriniflorum var. horaeum 

R. xanthostephanum 



G
aoligong M

t. 

Biluoxue Mt. 

Huadianba 

Kunming 22 May to 11 June 2009 

R. zaleucum var. pubifolium 

R. temenium R. mekongense 

R. sanguineum var. didymum 

R. chaetomallum R. campylocarpum subsp. caloxanthum 



G
aoligong M

t. 

Biluoxue Mt. 

Huadianba 

Kunming 
22 May to 11 June 2009 

Rhododendron stewartianum 

R. sperabiloides R. sanguineum var. haemaleum 

R. oreotrephes 

R. kasoense 

R. floccigerum 

R. cinnabarinum 

R. sanguineum var. sanguineum 



G
aoligong M

t. 

Biluoxue Mt. 

Huadianba 

Kunming 
22 May to 11 June 2009 

Rhododendron aperantum 

R. beesianum R. calostrotum var. caloxanthum 

R. campylocarpum subsp. caloxanthum R. charitopes 

R. leptothrium 



Rhododendron surveys in NE Yunnan/NW Guizhou 
R. concinnum 

R. bureavii 

R. fastigiatum 

R. lactum R. sphaeroblastum 

R. qiaojiaense R. decorum R. stamineum 

R. polylepis 

R. rex 

R. davidsonianum R. yunnanense 



Rhododendron surveys in central Yunnan 

R. aberconwayi 

R. agastrum R. delavayi 

R. fuyuanense R. rigidum 

R. irroratum 

R. simsii 

R. spiciferum 

R. mengtszense 

R. pachypodum 

R. microphyton 

R. decorum 

R. spinuliferum 



Rhododendron surveys in South Tibet 

R. campanulatum R. hypenanthum 

R. lepidotum R. lepidotum R. lepidotum 



Rhododendron surveys in South Tibet 

Yadong 

Nilamu R. lepidotum 

R. xanthocodon R. campanulatum 



Rhododendron surveys in South Tibet 

R. cinnabarinum 

R. triflorum R. pendulum 

R. arboreum 

R. subsp. aeruginosum R. wightii 

R. campylocarpum 

R. wallichi 

R. anthopogon R. fragariflorum 

R. wightii 

R. xanthocodon 

Yadong, Tibet 



Rhododendron surveys in South Tibet 

Lebugou, Cunna, Tibet 

R. keysii R. pruniflorum R. erythrocalyx R. hodgsonii 

R. coryanum R. fulgens R. laudandum R. comisteum 



Rhododendron surveys in Southeast Tibet 

From 2008 to 2012, three times Demulashan Mt. to Chayu Galonglashan Mt. to Motuo 

Milashan Mt. to Lasha 

Sejilashan between Bomi and Linzhi 

Mts. from Chayu to Gongshan 
Duoxionglashan Mt. to Motuo 



Rhododendron surveys in Southeast Tibet 
R. montroseanum 

R. scopulorum 

R. ramsdenianum R. keysii R. neriiflorum var. phaedropum 

R. calostrotum 

R. mekongense 

R. laudandum R. nivale var. nivale R. campylogynum 

R. viridescens R. charitopes subsp. tsangpoense 

Motou 80 KM to Galonglashan Mt. tunnel 



Rhododendron surveys in Southeast Tibet 

Motou 80 KM to Galonglashan Mt. tunnel 

R. chamaethomsonii var. chamaethauma 

R. campylocarpum R. temenium 

R. chamaethomsonii 

R. cinnabarinum 

R. pumilum 

R. uvarifolium 

R. aperanthum 



Rhododendron surveys in Southeast Tibet 

Duoxiongla Mt.  (to be continued)  

R. chamaethomsonii  3932m R. var. chamaethauma 3935m 

R. temenium          4085m R. chamaethomsonii  4085m 

R. parmulatum       3990m 

R. forrestii               4025m 

R. forrestii               3995m R. forrestii               3970m R. chamaethomsonii 4000m 

R. parmulatum       3940m 

R. forrestii               4090m 

R. neriiflorum var. phaedropum 

3750m 



R. traillianum var. dictyotum R. campylocarpum R. wardii R. principis 

R. uvarifolium R. faucium R. aff. cerasinum R. vellereum 

R. laudandum R. fragariflorum R. campylogynum R. uniflorum 

R. calostrotum R. mekongense R. charitopes subsp. tsangpoense R. pumilum 



Rhododendron surveys in Southeast Tibet 

Sejilashan Mt.   

R. wardii                  R. hirtipes            

R. nivale               R. fragariflorum       

R. vellereum R. phaeochrysum               

R. triflorum               R. triflorum               R. uvarifolium               R. beesianum 

R. aganniphum      R. mainlingense              



Rhododendron surveys in Southeast Tibet 

Demulashan Mt.  and Chayu   

R. cephalanthum                 R. nivale             R. parmulatum             R. phaeochrysum               

R. tapetiforme               R. tapetiforme               R. virgatum      R. xanthostephanum 

R. floccigerum         R. maddenii subsp. crassum R. hylaeum R. edgeworthii 

Presenter
Presentation Notes
The species in Chayu is very similar to that in North Goligongshan



Rhododendron surveys in Southeast Tibet 

From Chayu to Chawalong   

R. phaeochrysum var. agglutinatum               

R. lepidotum          R. heliolepis              

R. rupicola var. chryseum R. kongboense          R. rupicola     

R. vernicosum          R. wardii        

R. wardii        

R. wardii        

Chawalong nearby 

Presenter
Presentation Notes
The species in Chayu is very similar to that in North Goligongshan



Samples collected in the last few years 

 Around 800 accessions of 200 Rhododendron   
species collected in China. 

 Including vouchers, DNA materials and images. 

 And detailed information of collection data 

Hymenanthes Rhododendron Azaleastrum Tsutsusi Pentanthera Candidastrum Mumeazalea Therorhodion 

subgenus 100% 100% 100% 100% 100% 100% 100% 100% 

section 100% (1) 100% (3) 100% (2) 100% (2) 100% (4) 100% (1) 100% (1) 100% (1) 

subsection 20/24 21/28,2/7 



Subg. Hymenanthes  

Subsection Total 
species  

Species in 
China 

Sampled 
species Individual 

Arborea 4 4 2 13 
Argyrophylla 21 21 4 4 
Auriculata 2 2 1 1 
Barbata 5 4 1 1 
Campanulata 4 4 1 2 
Campylocarpa 6 6 2 12 
Falconera 11 10 5 10 
Fortunea 31 31 7 25 
Fulva 2 2 2 7 
Fulgensia 3 3 1 1 
Glischra 6 6 1 2 
Grandia 12 10 3 8 
Greirsoniana 1 1 0 0 
Irrorata 24 21 10 26 
Lanata 4 4 0 0 
Maculifera 13 13 3 4 
Nerriflora 27 27 14 37 
Parishia 8 7 1 1 
Pontica 12 2 1 1 
Selensia 9 9 2 6 
Taliensia 56 56 19 54 
Thomsonia 15 15 2 7 
Venatora 1 0 0 0 
Williamsiana 2 2 1 1 
Total 279 260 83 223 

Subg. Rhododendron  

Subsection Total 
species  

Species in 
China 

Sampled 
species Individual 

Afghanica 1 0 0 0 
Baileya 1 1 1 1 
Boothia 7 7 1 1 
Camelliiflora 1 1 0 0 
Campylogyna 1 1 1 1 
Carolinana 1 0 0 0 
Cinnabarina 8 6 3 8 
Edgeworthia 3 3 3 14 
Fragariflora 1 1 1 4 
Genestieriana 1 1 1 2 
Glauca 6 5 3 5 
Heliolepida 5 5 2 22 
Lapponica 40 40 17 65 
Ledum 6 1 2 3 
Lepidota 3 1 1 17 
Maddenia 45 34 11 22 
Micrantha 3 3 1 1 
Monantha 4 3 2 4 
Moupinensia 3 3 0 0 
Rhododendron 3 0 1 1 
Rhodorastra 2 2 2 2 
Saluenensia 4 4 4 11 
Scabrifolia 9 9 5 24 
Tephropepla 6 6 2 7 
Trichoclada 6 6 2 8 
Triflora 25 24 8 47 
Uniflora 4 4 2 4 
Virgata 1 1 1 4 
Total 200 172 77 278 

Classification followed Chamberlain et al. 1996 



 An online flora of all known plants 
(including Rhododendron) in China 
based on the Flora Reipublicae Popularis 
Sinicae. 

 Assessments of the conservation status of 
all Rhododendron species in China has 
been done. 

 Some associated studies have been 
undertaken. 

 

Protective actions on Rhododendron 
 taken in China 

http://frps.eflora.cn/ 

Kunming Institute of Botany, Chinese Academy of Sciences 



R. protistum var. giganteum  (大树杜鹃) 
Red list category: CR 
 In 1919 firstly found in Tengchong, Yunnan; Gaoligong 

Mountains, alt. 2100-2400m . 
 In 1981, re-discovered in this area.  
 Number of living trees less than 100  in the wild.  
 Biggest tree of Rhododendron known in the world. 
 Research on conservation has been carried out. 

Funded by FFI & BGCI 



Gaoligong Mt. 
Location: West Yunnan 
    Biodiversity hotspot 
 
Flora: Family, 201; Genus, 1103; Species, 4187 
 
Elevation range: 730-5128 m 
 
Area: 111, 000 km2 

Li et al.. 2000. Flora of Gaoligong Mountains;  Wang et al.. 2004. Biodiversity Science. 12: 82-88 

Kunming Institute of Botany, Chinese Academy of Sciences 



A new species of Rhododendron (Ericaceae) 
from the Gaoligong Mountains, Yunnan, China 

Rhododendron baihuaense Y. P. Ma (百花杜鹃) 
NJ tree based on the combination of the four DNA barcodes 

    trnH-psbA   ITS 
              1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 3 3   1 1 2 4 4 5 5 
                Position  4 5 5 5 8 0 0 0 0 0 0 0 1 2 3 8 9 1 4 5 8 0 2 4 9 4 6 9 2 4 
Species 9 0 1 8 3 2 3 4 5 6 7 8 3 5 5 1 8 0 0 3 2 1 0 9 4 8 3 4 1 2 
R. baihuaense sp1   A T A T A A A A C A A - A T C C A A A - A G T   C A C C T T G 
R. baihuaense sp2 . . . . . . . . . . . - . . . . . . . - . . . . . . . . . . 
R. genestierianum B444 . . . . . . - - . . . - . . . . . . C - . . . . . . T C C . 
R. genestierianum B445 . . . . . . - - . . . - . . . . . . C - . . . . . . Y C C . 
R. hanceanum . . . . T - - - . . . - . . . . . . . A . . . . . . . C . A 
R. longistylum . . C . . . . . A . . A . . A . . . C - . . G . . T . C . A 
R. tephropleplum . G . G . - - - - - - T . C . T T - C - C T . T . . . C . A 
R. xanthostephanum B691 G G . . . A - - - - T T C C . T T - C - C T . . R . . C C . 
R. xanthostephanum B692 G G . . . A - - - - T T C C . T T - C - C T . . G . . C C . 
R. xanthostephanum B693   G G . . . A - - - - T T C C . T T - C - C T .   . G . . C C . 

DNA barcodes: rbcL, matK, trnH-psbA and ITS 

Subsect. Tephropepla 

Subsect. Genestieriana 



Natural hybridization of Rhododendron 

Presenter
Presentation Notes
报告分成4个部分



 R. agastum includes 
populations of hybrids 
between R. delavayi 
and R. irroratum (or 
R. decorum), which 
are comprised mostly 
or only of F1 plants in 
the wild. 

 Asymmetrical 
hybridization is found 
between the two 
parents.  R. delavayi is 
the maternal parent.  

 Anthropogenic 
disturbances may have 
increased the chances 
of hybridization 。 



China Plant BOL Group, 2011. PNAS 108, 19641–19646 

Molecular phylogeny and DNA barcoding of Rhododendron 

88 species, 309 individuals of Rhododendron sampled  

Comparison of discriminatory power among three big genera 



NJ tree on 270 matK sequences 



NJ tree on 289 ITS sequences 



Sect. Azaleastrum          
Sect. Choniastrum 

Sect.  Tsutsusi 

Subg.  Hymenanthes 

Subg.  Rhododendron 

Sect.  Vireya 

Sect.  Pogonathum 

Lapponica 

Subg.  Azaleastrum          

Subg.  Tsutsusi 
Sect.  Brachycalyx 

Taliensia 

Selensia Arborea 

NJ tree on 4 DNA regions, 252 indi. 

rbcL 
matK 
trnH-psbA 
ITS 



Subsect. Tephropepla 

Subsect. Edgeworthia 

Subsect. Virgata 

Subsect. Fragariflora 
Subsect. Lepidota 

Subsect. Maddenia 

Subsect. Monantha 



Subsect. Triflora 

R. triflorum               

Subsect. Heliolepida 

R. oreotrephes              

R. yunnanense              

R. heliolepis             

R. rubiginosum             



Sect. Pogonanthum 

Subsect. Lapponica 

Subsect. Saluenensia 

Subsect. Lapponica 

R. nivale             R. tapetiforme               

R. hippophaeoides 

R. calostrotum R. saluenense 

R. fastigiatum 



Subsect. Grandia 

Subsect. Irrorata 

Subg. Hymenanthes 

Subsect. Falconera 

Subsect. Campanulata 

Subsect. Arborea 

R. delavayi 

R. aberconwayi 
R. sinogrande 

R. arizelum 

R. arboreum 

R. agastrum 



Objectives of the Global Strategy for Plant 
Conservation    (2011-2020) 

1. Plant diversity is well understood, 
documented and recognized; 

2. Plant diversity is urgently and effectively 
conserved; 

3. Plant diversity is used in a sustainable 
and equitable manner; 

4. Education and awareness about plant 
diversity, its role in sustainable 
livelihoods and importance to all life on 
Earth is promoted; 

5. The capacities and public engagement 
necessary to implement the Strategy 
have been developed. 

16 Targets for 2020. 

Kunming Institute of Botany, Chinese Academy of Sciences 



• Target 1 : An online flora 
of all known plants. 

• Target 2: An assessment 
of the conservation status 
of all known plant species, 
as far as possible, to guide 
conservation action.  

• Target 3: Information, 
research and associated 
outputs, and methods 
necessary to implement 
the Strategy developed 
and shared. 



 Ten species listed in China Red Data Book of Plants (Fu et al. 1992) 

 R. chrysanthum Pall.   NE China 

 R. redowskianum Maxim.  NE China, Changbaishan 

 R. cyanocarpum (Franch.) W. W. Smith   Dali, Diancangshan 

 R. fictolacteum Balf. f.  NW Yunnan 

 R. haematodes Franch.  West Yunnan, Dali 

 R. jucundum Balf. f. et W. W. Smith   Dali, Diancangshan 

 R. protistum var. giganteum (Forr. ex Tagg.) Chamberlain Tengchong 

 R. rex Lévl.   SW China, common species in the field 

 R. sulfureum Franch.  West Yunnan, Diancangshan & Biluoxueshan 
 

Chinese Rhododendron species on the red list 

Kunming Institute of Botany, Chinese Academy of Sciences 



Subg. choniastrum (for example) 

 R. longilobum L.M. Gao et  D.Z. Li,  West Yunnan, Daweishan  EW 

 R. dayaoshanense L.M. Gao et  D.Z. Li, E Guangxi, Dayaoshan CR 

 R. vaniotii Lévl., Guizhou, Anshun, possibly extinct in the wild (EW). 

 R. taishunense B.Y. Ding, S Zhejiang, Taishun, CR 

 R. subespitatum Chun ex Tam, W Guangdong & E Guangxi, EN 

 R. feddei Lévl., Central Guizhou, Guiding,  EN 

 

     About 1/3 species in subg. Choniastrum are endangered. 
 

Some Rhododendron species in need of red listing 

Kunming Institute of Botany, Chinese Academy of Sciences 



 All listed Rhododendron species listed in China Red Data 
Book of Plants are protected in Nature Reserves and National 
Forest Parks. 

 Around 60% of species of Rhododendron in China occur in 
Nature Reserves and National Forest Parks. 

 There are 2640 Nature Reserves in China with a total area of 
15M km2, which is about 15.2% of the total area of China. 

 There are a total of 323 National Nature Reserves in China 
covering all the provinces.  

 

The protection status of red listed Rhododendron species 

R. stewartianum Diels 

Kunming Institute of Botany, Chinese Academy of Sciences 



Distribution of Nature Reserves in China 

 



 The red list of Rhododendron in China needs to be updated. 

    The red list was produced in 1992, twenty years ago.  

    Climate changes, urbanization, infrastructure construction and 
human activities increased greatly over the last two decades in China.  

 Some Rhododendron species may be more rare or endangered, 
even extinct in the wild.  

 Conservation re-assessments for Rhododendron species by 
scientific means in China are needed (has not been done yet).  

 Protection strategies and related research is necessary. 

 Both ex-situ and in-situ conservation of endangered species in 
Rhododendron are required.   
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