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Response of Leaf Functional Traits of Shrubs to Altitude in Rhododendron
latoucheae Communities in Mt. Jinggangshan, Jiangxi, China
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Abstract: In order to understand the adaptive mechanism of Rhododendron latoucheae community in Jinggang
Mountain, Jiangxi Province, the changes in leaf functional traits of dominant species in shrub layer were analyzed
along altitude. The results showed that the altitudinal gradient had significant effects on leaf functional traits of
shrub species. The dry matter content (LDMC), thickness (LT), nitrogen (LNC) and phosphorus concentration
(LPC) of leaves increased with altitude rising, whereas the specific leaf area (SLA) and N/P reduced, and the leaf
size (LS) increased at first and then decreased. There were significant relations among leaf functional traits.
LDMC had negative relation with SLA and LS, positive relation with LT, LNC and LPC. SLA and LT, LNC and
LPC had positive relation, whereas LS and LT, N/P and LPC had negative relations, respectively. Environment
factors influence on leaf functional traits. Except for altitude, slope also affected SLA, LPC and N/P, and aspect
and gradient influenced LS and LNC, respectively. So, it was suggested that the shrub species in Rhododendron
latoucheae community could adapt altitude and other environment factors by adjusting leaf functional traits.
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BARAL 1) B AR B, -y AT EAE
RHMEERE, HERKENMREEMEKEE
IV AL . AN YR 3R B AR R A R i 2 1
oy, MRS Z BN, B0
T A 5 FE v ) 52 B AE e D REMDIR 1 AR
forb s DUATIIM ., B Fert b () D Re P IRAEAS [RI A 858
AR A R AR FU R A 5 BT ) AR KOG SN R
TR B IR Zosiel, AP B R,
s U N R VAUE 32 8 3PS Rar = S GibUR- ALl L3N
W PR ARSEFREmE AEK. AT
NIRRT T LA R g2 e, R e A
W T RN [T B SR o EH T OB B (1) A5 Ak R AT
BUNBE RN B 2O H A FE R RA, H &R
(Rl F- Y2 BE ORGSR I B BT AR A, R
DL R R 3 3 1/ RS 28 (A1 A 55 5 iy D R PR AR
[) 9 2R [P T R 50 I 48 s LA % G TV 0 R 58 1)
Mg oz 41,

HIhRe IR A S B R AN T RE ALK, 45
FIRIERA K/ (leaf size, LS). LT #H (specific
leaf area, SLA). J5 /& (leaf thickness, LT). T#I5i&
= (leaf dry matter content, LDMC) % J it 4= ¥4k, 2
SEMRHE. DIRE MR F EAF LG HEE ., I
W AR AL T B SR S A A BE ) e % U AH O Y
AN B E A S, AT LA
T i S IR ) DR 3R A B R Al AL T SR B () A A
TSRS o ARSI RO AR A
A i B AR AR IR R ZE RO, [R]—Hh SN
IR LA LS 2 W Rh A T SRR () R A 00, TF
J& [R] — HE V& R & MM 28 D e R B A 5
BEEEARAIIAR FE, 0T 1 RS0 AN B VA 1) B U
FIFH BT a5 10 1) 3h 24 BoA =1 B = (L.

FERNLAL TR 1L 2 & Lk By, 2T PEER
WA B ok, R 28, HAARRK
MIZEVS AR RS BE . RN B T35 1Y)
PhZFEME, 2 X2 3R E A=) 2 A 2 AT R G HE IX

Iz —M, #7359 J& (Rhododendron) #4211 75 44 7>
it~ RAEE . MREKH—RKEMEY). &
FAFLEYS(R. latoucheae) fE it BS 18 & o 2 H 73 A 5
T IR —, X PR A A A R 138 R
FATTXF 5 A7 T H 1L H X AS [R] 45 1 JEE #f AL S
BT T SE AR T, W T R REA R A P
FIERE. KA FYmEE. IR, AR
BERE. STHEMEBE LSRR, XX
Ll b DX JEE £ A B B 7 HE A 2 A 35 P I i T RE IR
FRAES AHER R, I IhREMHIR BE IR RN A8 R
FHIAAT T b SR, DB R IZEETE R A
IR e RS, R ARG FIR A R A AR
Tt o 5 RN AR ) 22 R SR AR AR
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1.1 BF5T RS

FE X 1L AL 26 27'~26°40" N, 113939'~114°23'
E, BN ik 2 2R k- Fg 7 [, 4R 9 202~1 841 m,
X FEZER K. BRI, Hofh2RA +
98 AR o S TR 1 T B R A i X AT
A Ay 5 T A ) 3 U R, R ST AT Y T
ZRAAF. ETHREN 14CT~17C, FEHEN =
1.856.2 mm. SLIRIAE B A E SRRE AR, A EARAR
W TRERAR S EFIAR BT REIVRASHR . 94 I i b 25
ZFARMBE VR Y, ARS8 % 1A 81.2% 1121,
DU S J FEL A O B B R () B V& 3 2 A R R A i
P, A R A AR AR AR SR X A il
300~1200 m &b, HEEMEEAWRE S REAR.
TRV WHRF S ASHIEFU TR 1 ) 382 S
Hhy IR BEREIE, pH 4.9~5.2, IS /KENM N, P
TR ARKRZERGR 1).

1.2 FFSMEERREMRE

DL ) L 3 [X i 35 600~1500 m A HF 78 [X 2k
AR . AR S R AL Bhik B AR M 8
RS REVE . S BEE 34 20 m><20 m [REHL, A
FEHIBENLCE 35 mx5 m KIKETT, MESHRTT
WHERZ SRS @i, &S, JF B
HWEALE . KR BHRERERETEE 1). KE
P 3AFEHBIKIEER 53 7 647, 662 F11 688 m, AL
REMALRS N, A4 4R 1E(Rhododendron ovatum).
K - EL1# (Cerasus subhirtella) . =& PAJ # #i (Actino-
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daphne pilosa) FI# kL (Hovenia acerba), HAZEARK
ik, JEHE IR s Tk 3 AR IRV 43 R 820
845 11 860 m, REAFLAGNMMABHEMN, MHAEKEM
A%(R. stamineum). JESLALEY(R. simiarum), A= KH
B, BN, BEEEGES: =ik 3 M

R 1 AR TR IS AR AL

Table 1 Basic information of communities at different altitude

(IR 4> 30 1 340, 1 370 fi11 394 m, JEAHERY
BUE AR, F ILACEEAERS . IR, mariesii). 2
il A (Daphniphyllum macropodum), i #f % i +
HE m KERE . 3 MR AT, X
BB S AL 5 m TR AR RS EA LS,

BhE 2 (E) 4 (N Wk m)  HWE O e (9 Yehr BIKE 1% N P
Gradient Longitude Latitude Altitude Degree Aspect Position Water content (g kg™ (gkg™)
& Low 114.1950 26.548 3 647 45 27 1 Middle 15.17+1.14 1.154+0.17 0.36 +0.03

114.157 7 26.555 4 662 50 300 1 Middle 16.55+0.83 0.90+0.14 0.22+0.04
114.1970 26.5497 688 54 320 1 Middle 12.23+1.69 1.46+0.27 0.22+0.03
7 Middle 114.158 6 26.9954 820 45 260 1 Middle 23.49+2.86 2.284+0.34 0.4240.13
114.158 3 26.559 2 845 42 128 ~ Down 27.2532.64 2.34+0.25 0.46+0.13
114.159 1 26.559 7 860 35 80 1 Middle 25.69+1.96 2.39+0.19 0.49+0.13
= High 114.123 6 26.605 3 1340 44 235 1 Middle 20.29+2.49 2.5340.12 0.5440.13
114.123 6 26.603 9 1370 48 240 I Up 27.93+3.13 2.8540.37 0.5140.18
114.1251 26.604 2 1394 0 0 k. Up 25.36+2.34 2.39+0.34 0.61+0.12
TERAFE T WIERCEZE KT 0.1 (LAY 1.4 Bk

], BERPEPIBENLEEL 5 PRAEKR . KB R
G IR RR , RERRAE D REHLBELE 2> A5+ 5 AT R
SEAJEITI 10 Fri s 3650 At . KEETA I
MR TR T R AR 6, BN EEAR, A
(] 5 A A PEAR SR R, B R I AR Y
BN, SO AT A R AR D REPE IR 1Y
A,

1.3 HIhRE MR 2

MEREEM 50 F AR 20 Fr7E 5°C G R
B 12 h JGETHERK Sy, FFSEEH 0.001 (1T
RAFFRE I F A 5 . 485 F WInRHIZO i &
I3 HT RGEAARE I E K/NLS), RIS R B ik
5k 3 A AL A AFAR R R (FE FE 9 0.02 mm)
MERA 554 0.25 cm AR E, BUFSEE N
I PR B (LT)RSY, g I 1 TG 80°C L A P it
24 h, HCHRREM A E . U5 T AR (SLA,
m2g-Y) =1 F AR (m2) /i E (kg) . T
(LDMC, g kg )= J i (g) /M AN S E (kg) .
Pl 30 FrAE 65°C ML EIEE, MBI
Ky ik o, F San* i 2L 8 2 A 0 & 42 % (leaf
nitrogen content, LNC). 4=fi%(leaf phosphorus content,
LPC)#& &, LNC (g kg )=t 4 %((g)/ *t Fr + H (kg);
LPC (g kgY)=nt 7 4% (g)/ " v T H (kg); N/P=
LNC/LPC. #H& 3k, HUFHME.

ER 2 2 W b B LA = (REDX 26 B2 + AEGS 25 2 +
FAXTARE) /3. 9 ANFEHLIHR BB AN LA 26 Filr,

W 5] — U AR I 00 3l ) Pt P bR A e L
B AT IAUAS B & i 3R K Dh Re R, FH Excel
2012 58 i 5.

) F 5 IR 2R 7 22 79 i (One-Way  ANOVA) 73
AT AN [ A FEE (R 0 5 PR ) 22 S 35 4, 9
HEAT Ty 8 14 AR 1) B AR 5 b R - 0 - 3 R A
P 5 (8] (1) Pearson AHICHE 3 #T. Fr s IR A4
PR sV R DI B R, HAEA
B ARE . AL AL 1y 20 3ARFE EHAr .
HIR AT 3 A s 3R HE LU AR J9iEE s (B 09
et e, B 45<H 1 AN X JA]: 1 R x4 (247.5
29259, 2 £ A6 (292.5°~337.59, 3 FKxphdL
H(202.5°-247.59, 4 TR KR (337.522.59, 5
FoR T (167.5°-202.59, 6 £ R FEH(22.5
67.59, 7 XTI (112.5°-167.59, 8 KR I
(67.5°112.59, Hr#oK, ARG PHBLT#h 08,
PL_E 4y B4 A SPSS 19.0 #E47 .

i%HL LDMC. SLA. LT. LS. LNC. LPC F1 N/P
T AW DR RO R A B, DAk R, 3
iy A 4 NIRRT A3 N Py SRR 7
AN A E AR, £ SPSS 19.0 # 4RI %
A5 [l Y= 8 ST 2R P (m VA AR o v i [ U1 R S0ER K )
BT, Rasn D REMEAR F SR
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2.1 AEEREH R TR ER B

VR o) R AR AL RS A P R A i (1) LDMC
SLA. LT. LS. LNC. LPC fll N/P ZThAEME IR
H 50 (P<0.05)(/d 1), LDMC. LT. LNC #
LPC B4 EF-mt i, SLA. N/P B IE N
Msb, LS 2Ja /NS . MKEIR 2]
IR LT 1Y) LDMC ¥1E 73 0 428.34.447.48,
468.88 g kg't, LT 43514 0.38. 0.41 A1 0.46 mm, =
WA 1Y) LDMC I LT -3l LA i 4 138 m 9.46%
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/N LNC: & LPC: B S i, THRR.

SLA (m*kg™")

LPC (gkg™)

F121.05%; MR 2 S SLA 73931 43.03.
28.97 F1123.86 m? kg, WAL R B 2R,
N/P MK B =itk 73 m) 4 2,92, 1.58 A1 1.54, 1K
BRSSP EER A REER, PSS
WA ZE AN, LNC MR 2 & i 3k 40 )
N 5.01. 5.15 f115.48 g kg%, A3k AN ik 1A]
PR ER, (B E S SR A B E 25
LPC 1 LS M4k B &iF 4k 73l .73 3.29.
3.56 g kgL fl1 63.35. 64.74. 42.13 cm?, HAK#Fk
ek ek a 85 EZR, HhiERSE
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Fig.1 Effects of altitude on leaf functional traits of Rhododendron amurensis communities. Different letters upon column indicate significant differences at 0.05

level. LDMG: Dry matter content; SLA: Specific leaf area; LT: Thickness; LS: Size; LNC: Nitrogen content; LPC: Phosphorus content. The same is following

Tables.

2.2 HRMEST

Pearson fH XA I K B (3% 2), LDMC 5 LT &
W IEAX, 5 LNC, LPC REEIFHX, 5
SLA. LS £ RE MM, SLA 5 LS EWEE M
%, HLNC. LT 2E8#FMAH; LT 5 LNC, LPC
EREFLEME, 5 LS. N/P EEZEFAMK, LSS
LNC 2 & # f#H%; LNC 5 LPC & & 3% IF A %;

LPC 5 N/P 22 & AR

2.3 HIRetIR 53R T A R ik

M 3 A, LDMC 55435 P & B R R 3L
K, EMEFIEMR, SEEAMEENSEEE
FHIEARSG, 5HHAMIBER 7T B2 A R SLA
SR EREE NG, S5HMMER T REEM
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Table 2 Pearson correlation coefficients among leaf functional traits

LDMC LS LNC LPC N/P
LDMC 1 -0.680" 0.845™ -0.680" 0.737" 0.671" —0.593
SLA 1.000™ -0.784" -0.581 0.474
LT -0.743" 0.792" 0.746" -0.706"
LS 1 -0.784" —-0.581 0.474
LNC 1 0.704" -0.607
LPC 1 -0.981"
N/P 1

*. P<0.05; **: P<0.01

R LT Sk ML N

+ 5

P =N |
B B

e IEMR, 5
SENMHXARBRKN, SHHEP SERES

HIM R Rk, S30E. WA N SRR
FHRR, SYIAM IS KE TSR EMILAE; LPC

AR, SHAPGE R TIEREM RN LS S5k
EWEE AR, 5HAMIERE TR E AR
N/P Sifgik. BHEN S8, S/KEYENEZE A
K, HEENSEOHRABRA, 5P &&E
SRFEVAR, SR Wb, TR,
LNC 5ifgfk M4 P S EENEE LMK, S5k

& 3 MIREVEIR SIABER T H) Pearson AH %1

53N MR REERKR, 5HEN P SE.
KEHEWEZFIEMR, SHHERFIEMR, 5
WORE L WAL HEE R EASCHE: N/P HifFik.
BN P EREMEKEENEZ MR, SLEN
BEMHKRBEKR, 515 P SR EEZE X,
5 HAM IS D 5T S AR

Table 3 Pearson correlation coefficients between leaf functional traits and environmental factors

R R Hehs Pa) THEN A= TP E&E LKA
Elevation Degree Position Aspect Soil N content Soil P content Soil water content

YRS E LDMC 0778 -0.324 -0.557 0.317 0.795" 0.800™ 0.638
EEH AR SLA -0.815™ 0.306 0.665 0.131 -0.591 -0.608 -0.287
S LT 0.841™ -0.306 -0.551 0.218 0.863" 0.717" 0.653
/N LS -0.923™ 0.306 0.665 0.131 -0.591 -0.608 -0.287
&% &= LNC 0.887"" -0.749" -0.674" 0.334 0.710" 0.818™ 0.574
& LPC 0.768" -0.395 -0.079 0.117 0.960™ 0.833™ 0.849™
AL N/P -0.686™ 0.336 -0.022 -0.109 -0.944™ -0.763" -0.837"

* P<0.05; **: P<0.01

2.4 WIHREYER SR T HE EE AT 3 e

Ty R PR 5 BB R 140328 20 B VA 43 i R B,
AN TR PR R -0 - Tl BE PR B 52 A 22 57 (3 4)
B Bt D RE AR I5 52 B AR I s2 e B K, MRS
LDMC. SLA. LT. LS. LNC. LPC. N/P [ttt
B VH 2 %5559 9 0.778. —0.815. 0.841. —0.969.
0.681. 1.153 f1-1.121. Frigdk~Ik, LPC. N/P E#
SRV AL R, LS B B W I, LNC
FEZBGF RN . LDMC. LS 1 LNC 1%
B 4458 P E & 15, FriE R R1 )3 250550 0.800
~0.608 #110.818; LT. LPC. N/P JI| #5751 4%
N &= B2, brE i [EE 540055724 0.795. 0.960
F1-0.944; LS 2 HIBERHF R AR E; SLA K
A I 52 - 98 DR - 1 52 0]

3.1 BRI D R MR M HR B e 2R AE

R BN HIEE T, KRR, L
T BEK RS K AIRE R 1 b6 W4k A2 AT
KA o 5RARFEER250 X 1 AR PR X (1) L35
AT, RALIES RS EYEERRT
SIS . TR AR AL 5] RS KA EE A
DA e AR B R 7 AR A 2 5| AR i MR
AR IE B AR A, HEAERE I BOAS [F) D) Be 1 IR
A A TG SR L8],

SLA 1 LDMC =& 35 iz it 1 #4 40 f) %2 Y5 A1 FH 2%
R UL IR HIRAEREJT, SIRBE AR R %
DI, R FCREVR ) 22 5 1 EEAERR A JF X Lk X
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Table 4 Stepwise regression on relating leaf traits to environmental factors

ZH iR Wi Wi Wil 2 THN  DRP  LEAR R?
Parameter Elevation Degree Position Aspect Soil N Soil P Soil water

LDMC b 0.778 0.549 0.800 0.589
p 0.014 0.010

SLA b -0.815 0.616
p 0.007

LT b 0.841 0.665 0.863 0.707
p 0.005 0.003

LS b -0.969 0.287 0.910 -0.608 0.28
p 0.000 0.037 0.082

LNC b 0.681 -0.391 0.863 0.818 0.622
p 0.004 0.044 0.007

LPC b 1.153 0.627 0.781 0.960 0.910
p 0.001 0.024 0.000

N/P b -1.121 -0.709 0.713 -0.944 0.876
p 0.003 0.025 0.000

Nt T IEIE Y

b: Standard patrial regression coefficient

JEE AL RS TEVE () LDMC Bt g3k i i 38 m, SLA
TUIR/N o W 850 S R T 2 B e T T S AE Y SLA B
MR T RN, AR SR AN A RSN A T EE ORI AL
s AR X AR MRS, YR B SLA FERRTH
I PR S . (B BROE IR IE p A AL 4 Fh L 7Y
FRARI SLA BEIEGIR T & i 390, 1% 2 B s 4ok
RBETR VR AR 22, T HREM) SLA A4 R T
LRI TR, Zhang SR IA A SLA Bl 4K Tt i 1 1
T 5 AR AR R M X AN [F) B AR I A 2R 5 2
S RO [ 1l 4 7 41 A% (Rhododendron aureum) )
LDMC 5 iH I 5 R IR FU 45 S5 A0 — 5 SLA
BEWEAR T R RS, I A Sl i e
DA /IR 4 i ] Bt P 9 2 R 4 v G A1 € g ) TR T
T30 SLA H9/INRY, X AT BRI XL R A ARG A
SR Y Y ER /PR =N EE AN P CINA LA 8

LS AT S GRS IRE 1A K,
IAEAN A AR B3 TR A AR K A4 B, IR Z BT R,
LS B4R T i R RO, R IER A, LS b
W R FRER&ES, SiE20 A
#o XA RESE FONIER T R PG, AEIGIRIA S
TR B R R AR R AR, A TR
Tk YR/ I T SR el 2 IR R 7% o Vi (8T, FEAIG IR AR
X HT AR TIEERK, LS BN T T
MR /N R X . LT 385 5950 A A
KOS, GHFFRY, LT BT & T REel, H
AW LT BRI g in, 5 Li SRR HE T

SERMIA o X2 BT A I DX S5 I 4 22 AR A
N, BEKEARANIA 5, FREE /K 20 IR R AE X /N
TR I T v 9| AR B ) AR AN LU 8, FL R
RS Ity f 8 R A S 123

BRI A KRB MER B A B
U P TR - AU i K 7/D Ol Rt by ACII R Al T A
{10 G L o I A v T 38 .24, g BT ol
1 LNC XK e N 35 A AR TR . Craine 509
B BRI, AR A SRR, ERE
12514 S B R B N, LNC Rl 58 35 558 R B
Jei b T B R 2R AR A R B o IS S S 281 B
SIS B 7R W LNC LPC FEIRFHK 1 T e 38 i
o Xu LR NS LNC 22614 B3 IEAH 2,
LPC 5 LNC {1 &P, BRAMEEMH, &2
A B — 8RRt sid, LNC 1 LPC ¥
e T m N, AR IEM K, 5 EEA.
B RS B, RSB ERIST LNC,
LPC 5 -3 B &2 2 IEMRINLE e 8. Y
B 1R NP AT DA iy 30 W B 55 0o Al 4 A K T 7
BERDIRGLIIFEFRE, AHEFE A i NJP W45 FE
A f ka3 5 LNC. LPC AR ka3 e M, B
T RIS, X TR SR R G
IRFERTFE RS SHUN/P BT R, X 5 i 5BY
IR FE 458 — 8. FEFFMRIL 3 NS B b JEE f A
BSFEVEEAR MY A N/P & &K, B3NP
RN AT R m AR M E
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JEE2L, AR NP ARV AR AT SR PR SR A 5 U
M AR, 5 D) 2 RSN TILRIRE . BB A
AT H SR, & — BAOR, (R KR,
FE RO DRLZ N BAOR Y, DA E KR MON
AR AR RN AR TR, fR B X 2 B A 25 ]
IMEREAR, ELHTRE MR TEE A 2 FEER
7SR

3.2 HIIReRRIA AR AR

FEL A 3y e MR 1] 55 25 10 R 26 O R 42 5 e A7 7
), XA TR KR T R RGE R EN L]
SRR R A EAE R, SR A X R A A e, i
TR NSV AR08 B A R AR S A2 0, R 205
FEW, YN SLA 5 LDMC £HLE # A58
F[283034] g) A 5 LT 5B AR RS, LDMC
5 LS BEHMHKK AR, 1 SLA 55 LS B IEFHSE5 18],
R RI S AR SRS

LDMC 5 LT WIS RBONE Ik A 5T, LDMC
LT BEMEE EMHICKR, 5P B, 4w A %08,
Ackerly Z5EBIIRfE 78 45 16— 5. (H R 2R
BREELNIIRIE LDMC 5 LT £k, &f K&
FLIE B, LDMC K 3R B 2H 2% P b sy, 1 DU
PR, FLEEEOR, R HKHUEN AL K 1
FB, /NP LB B I PSR F R B LS
LT £ EE IEMKR, MAMHAKRH LS 5 LT
BRI AR LS T LT 323055 R 5 52 45k 139,
TR Z R e 1, BRI R (oK
JE R R B B AE K AR AR SRS, LS A1 LT FAH e
HAFTRIZTETE 1) LS A1 LT ZER e sk it A7 1 7%
HAEERS DR, TR WS R B R BT Ant 5K A8 4L,
AR WA AR %R LT @
SEMOLI, 5 B AR T R R AR G AN B
\lf'z[AO]o
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