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Abstract: This study aimed to elucidate the patterns of spatial aggregation, elevational
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distribution, and taxonomic compositional differentiation of Rhododendron in Xizang. Field-
collected specimen information and records obtained from the Chinese Virtual Herbarium were
used to analyze taxon richness, horizontal range size, elevational spectra, and B -diversity
components across mountain segments. The taxonomic nomenclature and geographical
information of 2,175 valid specimen records were standardized, and the records were assigned
to seven mountain segments. Taxon incidence matrices were then constructed at the mountain-
segment and elevational-band scales. Analyses included taxon-richness statistics, county-level
horizontal range size, elevational midpoint and range breadth, spatial distribution patterns,
Jaccard dissimilarity, Serensen B-diversity partitioning, principal coordinates analysis (PCoA),
and unweighted pair-group method with arithmetic mean (UPGMA) clustering. A total of 222
Rhododendron taxa were documented in Xizang, comprising 183 species, 25 varieties, and 14
subspecies. The Eastern Himalayas-Yarlung Zangbo Grand Canyon segment, Hengduan
Mountains segment within Qamdo and Zayu, and west-central Nyaingéntanglha Mountains
segment had the highest taxon richness, with 140, 125, and 80 taxa, respectively. The Hengduan
Mountains and Eastern Himalayas-Yarlung Zangbo Grand Canyon segments harbored the
greatest concentrations of infraspecific taxa and taxa restricted to a single mountain segment. In
terms of horizontal distribution, taxa in the narrow-range and restricted-range categories
collectively accounted for 68.47% of all the taxa. Elevational richness peaked at 3,700 - 3,900
m, while the elevational midpoints of most taxa were concentrated between 3,000 and 4,500 m.
B -diversity among mountain segments and between adjacent elevational bands was generally
dominated by the turnover component. However, the eastern mountainous region of the
Northern Xizang Plateau and high-elevation bands had extremely low taxon richness; when
compared with those of taxon-rich units, their compositional differences were dominated by the
nestedness-resultant component associated with richness differences, indicating compositional
impoverishment. The conclusion shows Rhododendron in Xizang exhibits a multiscale
differentiation pattern, with the Eastern Himalayas-Yarlung Zangbo Grand Canyon and
Hengduan Mountains segments serving as its principal geographical centers and the middle- to
high-elevation belts forming its elevational center. The displacement between the richness peak
of species and those of varieties and subspecies suggests that middle- to high-elevation belts
may represent an important zone of taxonomic differentiation within the genus. The two core
mountain segments share a common mid-elevation species pool, whereas their segment-specific
elements diverge toward the warm, humid low-elevation end and the cold, humid high-elevation
end. This pattern is an important reason why compositional differences among mountain
segments and elevational bands are dominated by species replacement (turnover). By contrast,
peripheral areas such as the eastern mountainous region of the Northern Xizang Plateau and
high-elevation bands are subject to strong environmental filtering, resulting in sharply reduced
taxon richness. Their compositional differences from taxon-rich units are therefore expressed
primarily as nested impoverishment driven by richness differences. Overall, taxon replacement
and environmental filtering in marginal habitats jointly shape the contemporary distribution
patterns of Rhododendron in Xizang, with turnover constituting the principal process
maintaining spatial and elevational compositional differentiation.
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Tab.1  Species richness of Rhododendron taxa across mountain-range sections in Xizang
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Fig. 1 Species richness and horizontal range breadth of Rhododendron taxa across

mountain-range sections in Xizang
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Fig. 2 Elevational richness pattern of Rhododendron taxa in Xizang
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Tab 3 Representative Rhododendron taxa in different range-breadth categories

H4 R i 4 A TR G /m HFRIESE/m R A/m
1 JEAEFLAS R. tanastylum 12 900 ~ 3 900 3000 2 400
1 HE LAY R. leucaspis 97 1 800 ~ 4 800 3000 3300
3 i 1 o g2 ani ] R. arboreum 68 850 ~ 3 680 2830 2265
4 HEALRY R. vellereum 23 2134 ~4870 2736 3502
5 i i AL R. lepidotum 139 1 900 ~ 4 600 2700 3250
1 LAY R. fastigiatum 4 3965 ~4 100 135 4032.5
2 SRR R. tsariense 5 3750 ~ 3 900 150 3825
3 A A (5] S LS R. semnoides 3 3100 ~ 3 300 200 3200
4 KA EALRY R. crinigerum 3 3200 ~ 3 470 270 3335
5 AT FLRS R. eudoxum 3 3650 ~ 3940 290 3795
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PR FIEAIE S (> 1000 m NBEME. <1000 m AZENE) NbriE, XA REHRICEADTF 3 EM 137457
KB ITHHT 4Ry, BRIEXEEE. BX AR, IR 5 0E AR 5 PR 2 8 5 U fh A S H 2R ()
*4, 3.

x4 PEARSEREYTEESEE
Tab.4 Spatial ecological types of Rhododendron taxa in Xizang
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Fig.3 Ecological types of Rhododendron taxa based on horizontal and elevational range breadths in Xizang

Hrb, BXWEMNEZ, L5410 (39.42%), HAPIIKX BN 417 ~FREARIE S 9 1 726 m,
HeFL B XA 5 BORTE IR, ARSIV ) RO M R ISIX AR IR AL S R BR 7R i A - 32
(% 123.36%): HIF A #5 2 AN LIk X BOr A, I HRIE S B0N CFIE 708 m), Ry & 4 O 54
J5 & LK X BB i R E TR N, 2 N TETE R BR 20 A BURAE AN R KB, R IR TR AL R b, 19
(13.87%), kX B (GFE51.74) (HEERIESEECR CFI 1423 m), RWIHAE R #8 L Ay B BUK
I EITRIERE . SAROKRE, PR TE B A R & D HOE RS BT A% 0 258, A S B 0
AR BRI AR B MR iR R S
2.3 AKX ER 578k T EIAY B B 7

TE— 2 ST PH SRR B A8 8 R A R 72 S SRR, 43 ) A L K X BB TR] P40 7K~ 3 S5 R K 22 T ) L
PSRN BEAT B 2 FEVE 2 if o Serensen SR B T 0 R B SA R AR ZE R, ALy I RAN[F] BT
() 1 23 28 B e B AOE I L 2 s R AL 4 IR T = 1L Bk X B A R T o R LDk X BT AR
B tE 2 5



5% 410 B : “ PURURLES AR L AT 431

2.3.1 KX BelE] 7K B 2 REE 4 fif

SR ik X B 2 TR AL B A B A A7 R B 22 5. ik (XBD 44 1) Jaccard #1 57 FE A T
0.5455 ~ 0.9538 2 [a], Serensen S A& BT 0.3750 ~0.9118 2 [f]. M, EOfMRB S E LR MY
B) PRI AH 55 B B MK, Jaccard AH 57 5 Al Serensen b B 4371 0.5455 F10.3750, 156 B 5 S hi HE PO EBAHAR 1L BE 2
() (41 53 8 B e AL dm i o 95 X B LR AL, 2R B Ll e — 5 A Wl 45 B35 98 T 1 L ok Bz T 0 S
B, Jaccard A5 5 Al Serensen .44 B 43 N 0.6198 F10.4491, —H I I e BuA B 7134, ~RATH
Wk & e s R R e R A & -

AT L ik B 5 HG A LK X B 8] PR R e BE AR AE 22 o MY L0 OB 5 7R 8 5  E — T 5 A e 75 B
T P R B S AR B 2 (8] (1) Serensen S B 73 DM 0.4491. 0.5415F10.5567, KN HERE
FEWI A R 72 s AR B L ik B 5 ek A v S AR5 30 Lt 2 TR) RO A S BE %Ry, Jaccard A 57 B Al Serensen el K B 43
JlliE 3 0.9449 F110.8955, —FANILZE T AN HTT AL i AR L b b HAth 1L K X Bz T ok e TR L A
SRR, S DR B R 5K BN 2R A — T A U 4 B T 1) Serensen £ A B 4373 A
0.9118. 0.8955F10.8926. At i i A& (L ML AE Sk 9 N r2Kion, SHRWF 5 (LB (A7 B3k 1)
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ML 2 F AR
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0.4160, #REHSAN0.0331, FFEH 5 EAKBII92.64%; = LR R B S&H A H it b Bt 2 (B FH
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LR A 3 2K B T B ARHE

SO S W DR B A > T, HIH IR 7 SR B e B RO o AR T — 85 A7 sk
BB (40N 5&EBERARB 334 IR JE 4 70 0.0303, 1 k& 4H 4y A F
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2.3.2 R R ) 2E BB 2R A R

BT AT, BB RS R B ZRetE i (B 4. Bk b, AT 2 8] 1)
Jaccard #H 57 £ P 351H 4 0.6809, Serensen w44 B-FIE A 0.5570, & BHAHARMEH T 2 (AT A7 75 45 B S5 1) 7
KETTHMES AR R H Tl KB e B, AR 2 8] B = L sl AR .
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FEHFHR 1 900 ~ 4 900 m YE P, AIARHEHR 8] (1) Jaccard A1 5 /5 “F- #4115 4 0.6231, Serensen s /4 B T 15118
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Fig.4 Trends and component partitioning of B-diversity between adjacent elevational bands
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Fig.5 PCoA ordination and UPGMA clustering of Rhododendron assemblages across mountain-range sections
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