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Abstract: [Objective] This study aims to investigate the leaf functional traits and the combination
characteristics of Rhododendron in Shergyla Mountain, and systematically analyze ecological strategy
differences among the species in this region, so as to provide a theoretical basis for the conservation and

management of biodiversity in alpine mountainous regions. [Method] 13 Rhododendron species were
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selected as study subjects. 16 leaf functional traits, including leaf area, leaf thickness, and leaf dry matter
content were measured. The coefficient of variation for each trait was calculated to investigate the
characteristics and interrelationships of leaf functional traits, thereby constructing a leaf economic spectrum for
Rhododendron species. [Result] The coefficient of variation for leaf functional traits of Rhododendron in
Shergyla Mountain ranged from 10.67% to 120.29%. Among them, leaf dry weight and leaf area exhibited
strong variation, while specific leaf area, spongy tissue thickness, palisade tissue thickness, leaf carbon nitrogen
ratio, leaf nitrogen content, leaf phosphorus content, leaf shape index, leaf carbon phosphorus ratio, leaf
thickness, and leaf nitrogen phosphorus ratio showed moderate variation. The remaining indicators
demonstrated weak variation, and the inter-species coefficient of variation for leaf traits in Rhododendron plants
was generally higher than intraspecific coefficient of variation. Rhododendron plants exhibited a trade-off
between growth and defense capabilities, achieving a balance between the plant survival, growth, and
reproduction. R. Oreotrephes, R. fragariiflorum, R. lepidotum, R. nivale, R. nyingchiense, R. virgatum and R.
triflorum tended to adopt a “fast investment-return” strategy, while R. vellereum, R. lulangense, R. coryanum, R.
hirtipes, R. phaeochrysum and R.wardii tended to adopt a “slow investment-return” strategy. [Conclusion]
The Rhododendron genus has developed two distinct resource balancing strategies by adjusting leaf functional
trait indicators, reflecting the resource balancing relationship between plant functional traits and the
differentiation of ecological niches among different species. [Ch, 4 fig. 3 tab. 73 ref.]

Key words: leaf functional trait; leaf economic spectrum; balancing strategy; Rhododendron; Shergyla
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Table 2  Statistical characteristics of leaf functional traits for Rhododendron on Shergyla Mountain

it H MRA/mm? R /mm R uf(gﬂz‘&?/ﬂﬂﬁ% Ngg ) MHIBIEEL  ni&ki/%  HMEA/(em® g )
FEIEARERE 1 959.13+1 886.28  0.31+0.07 0.340 0+0.410 0 0.47£0.09  0.47+0.08  220+0.56  52.61+7.69 74.43436.33
SN 8 695.56 0.47 23200 0.63 0.63 448 79.44 269.28
FoME 36.88 0.17 0.003 8 0.22 0.21 1.31 36.97 31.87
5 R EU% 96.28 22.93 120.290 0 18.88 16.22 25.73 14.61 48.81
S SRR 5 TR S AR 5 5578 57 5578 57 AR S 5575 5 AR S
=] k(g ke ") MAMg kg M (g kg  PHRAL MRERBELL EBE L MR U um IS4 U /um
FIEARERE  535.01457.16  15.04+4.06  0.88+024  37.68+9.13 647.73+163.38 17.47+3.53 116.44+39.21 132.80+62.83
STONEE 686.64 21.79 1.36 62.60 1059.09 25.35 196.03 371.07
H/ME 401.20 9.49 0.53 24.92 401.89 10.70 49.79 35.55
BRFREU% 10.67 27.00 27.25 2422 2522 20.20 33.68 4731
AR 5578 5 e S AR SRR heEAES hEERER SRR AR

Yl SRR =50% AU, 20%</B5RE<50% NS, AL RE<20% 5L,

10 000 (A Jo870 055:B  nson o 3.0,C ~08.D 13.08%
3 000 0.50 | 56t 04098 25 3242% ‘E 4.17% 742%381%“36/ orn
g 1813 2045k 616% 50 02
€ 6000 £0.40 11,399 = 2.0 \c/o 545/
= o ise 5035 ‘1 st 15| 200 ;
X 4000 15.51% @2(030 1.89% A o | B Lol 1B 2 0.4 1(
= 779 o | \ phsog = Y, Y { . .
2000 ® 20700 956% =025 \ 105 19.74% = 10. 10/ 10.29%
= o L83i% 1533%  _al3s4%= 0.20 ! , = 0163 P 21350 14479 s 0.2 15.47%
8.00% 0.15 0 21.68%3 779 11:59%8904% 3
2000y by gsb i F ol
O DTS =DM OO (TS =DM OIS =HDT M O (TR =DM
OEDTR o7 >0 OETACzZ7>m2 OESTAECEZZ>m> OETRECzSZ>m2
S L A O o D R P R R R IR
Wb Wb L/ LU
0.8 E 6rF 90 G ~350;H
§ 429% 507% 67'7 444% 5 @80 % 9.85% °°300 25.12%
& 06 502//( 238'/ =4 . ) =70 7879 g 250
< & o 4% 0200 0% itz 5.58% 2
18 0 ‘7' 33 oo 6T 7239 260 % 7.979 00 13.92%
W ‘ ES “ ‘5-‘“”/‘§? ‘ <ﬂ Z'IW} AR D\ 150 15.98% 10,949
B 0.2 996% 2 ’p .33%5+ ‘ sg/, _l‘_SO 4.37% ‘ ]‘E 100 10 ris0n ‘90”'903% ‘
S 1 | 663% 1.11% 40 5040/ 460%:[ ‘% g 995
3 % 929,8.82% 9 o ‘
Dol oo nn b b SR
—’_
= QEQTROzAZ>ms OETECz%7>m2 - OESTeECzEZ>m2 OETECzZ7>m2 -
e 2 e R S PG R PP e e e P e e
kzEi i Ly Wb
1 J
E 220 14.45% 10.38% 6.98% 500
S (gol sessas (f\l 1420% -3 400 2228% o .
= ’ l 2 o5 RCO. Je54HAY: RTR. =f64EAS: RLU. & BIFHYE
5 140 o I Yo g =300k e . RHA. FEEFLfS: RPH. BRI-ALES: ROR. Ll B ALES:
100 ' = 200 i 14" $ . RWA GRS RNL RS RNY. B,
i) Y =00 Q A nm&ﬁ% RVE. (B RBU. #EE/HA: RVL HIZHE:
= . 21.09% e A , RS L ' RLE. BEiRAERYS: B0 8RN A 5 R4
= 20 .3.1{( L .9..;‘7:* =~ O .7,.0/= X .13.?4.6 L !
OXD T T >HOTH ONDCTE LS =S
— —
SR
Yrkh Ykh

B 1 ARG B o S AP

Figure 1 Leaf structural traits of Rhododendron
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Figure 2 Leaf chemical traits of Rhododendron
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Figure 3 Correlation between leaf functional traits of Rhododendron
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Table 3  Factor loading matrix of principal component analysis of leaf functional traits of Rhododendron

Pk WIESY 2R HEIEMS W4T Pk SBIERSY B2y HEIFMS BATRST
A 0.381 -0.104 -0.027 -0.008 || MEEFTEDE 0224 0.325 —0.344 -0.068
R 0.308 0.111 —0.046 -0.020 || MHERALL 0.340 -0.138 -0.104 0.167
R T A 0.383 —0.042 0.002 0.074 || MERBELL 0.222 -0.270 0.270 0.416
2 2 0.171 0.363 0.239 -0.030 || MMEmELL -0.162 -0.110 0.477 0.350
) BB 43 A 0.125 0.443 0.256 0.025 || W= LUR R 0.220 0.132 -0.421 0.184
P Z 0.164 -0.111 0.357 0352 || MGLHRLILUSEEE 0.289 0.035 -0.238 0.123
K -0.123 —0.446 -0.256 -0.028 || #FHIEAR 6212 3.642 2.014 1.493
EAURTIPA -0.191 -0.382 -0.037 0.015 || TETHHR/%  38.824 22.765 12.585 9.328
B i kAR -0.110 0.118 -0.112 0.665 || BHTTHRH/%  38.824 61.589 74.174 83.502
BT i AR -0.324 0.217 0.066 0.220

JE BT R A A N R A SIS R AN R R i A R AR S R 22 AR R R, B[R]
— MR, fER A ROE B SR 22 AR KW, AP g5 R o . @Z=hiil 13 Rkt S L 8 P 1
16 M-Sy REPEAR 1948 SR B2 10.67%~120.29% . 78 5 (AR BE AR T A A JoT % U %) [T A R i B A1k 22
SEIER, AR RBOOK, 7R TR IR BE PRI H e PR s (R AR AR ST, R ES AL SR AR (A i B AR
SRR, N 12029%, JRTIRAES, ROTHGEREA MRS, mhm A, R mEA L iR A R
OB AR SRR, R AR S R BGA E] 96.28% X EEMR SHYINE . KR IESRE A
SE A A YIRS AE I R /N B A A B IR R (Y AR BRBE 7, IF BLm R st i B2
JELJE T T S I Y0 B R I R, e 2 i F JAG KT, M OCIF R 45 SRR . A T4
T B A SRR BRI, R BRI AR AR A Y S ARG A AR . ABIETE AL RS AR
JEAE B T i A S R R RN, SR ARG Y, B TRE MM IR rEIRIE bR
ARG, KR RS AL R A D RE PR ) AR S g T AP AR S, FRIARN ) AR A AR P MR AR
W R A, XTI A s e B S O, SR, BRI B - B AR R R ] 2
(), AL A MR BAE 510 28.00%~52.00%" 4 2= H7 11 F S A8 JE FE 9 i ) R MEIR B R PN AR SO 2k



8 /TN N (3 7/ N N= Sl 2 2026 - X F1 20 H
10 10
e RCO
s RTR
LDMC ARLU
St LPC LTD 5t
LNC
_ PMT] 1 _
S ) MT S
¢ 7 :
g' NP LSIC:N g
Q P Q
g -5 SLA g -5}
& £LWC -
-10} -10}
-15 L L L _ L L L
<10 -5 0 5 10 15 570 -5 0 5 10 15
PC1 (38.824%) PC1 (38.824%)
10 10
e RWA ® RVE
 RNI = RBU
LDMC ARNY LDMC ARVI
5t LPC LTD 5t LPC LTD v RLE
LNC LNC
~ p ./ PMTy 1 ~ PMT; 1
E 0 MigM E 0 7 e LDM
g’ N:P ST 5 N: LSIZ LA
g | SLA CP S st SLA CP
2 LWC 2 LWC
-10} -10}
-15 L L L - L L L
=10 -5 0 5 10 15 210 -5 0 5 10 15

PC1 (38.824%)

PC1 (38.824%)

LA. WA LT. HFJERE; LDM. BFF s ; LTD. HHZIEEE: LDMC. HH-F4 0 it & 4340 LSL #HE %G LWC.

MK SLAL FErHIIRL: LCC. HHBR 43 8 LNC. &S 7 B LPC. BB R /2 4G CINL M BRE L, CIP.

RRERBELG: NIP.RFABELL; PMT. MHZZHAUS RS, SMT. Ig4RH4U5 . RCO. JLERALRS; RTR. =48ALHES: RLU. &

WIFLASAE: RHA. BEEALAY: RPH. #RHAERS: ROR. L HFLAS: RWA. SEAFFERS: RNL F)2HERS: RNY. MRCZHAS:

RVE. BEAHS; RBU. BAACALRS: RVL MI5FEAS: RLE. SEIRFLRS: &0 BEE A2 57 R

B4 ARTSIEME A T AR IR E RS A
Figure 4 Principal component analysis of leaf functional traits of Rhododendron
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