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EETUX S WAREEREEY CNP
:u\{‘{:%l_l-E##'f.le

W0 R THEE L EARNE B K

(L. AP EPB R AR PIBTFERT , AR 61004152 PHRI3CE K2 HIBREL A 5 PRI TR 2B , AR 611756,
3. PO BREE TRREAS oL, SR 610041 54, BGHREE T~ AR5 A-2 L T2z B, AR 610059)

8 . 7RI XS I BRZH [ Quercus sect Heterobalanus (Oerst. ) Menits. ] ¥ A BUAEH) A [6] 85 B ik (C) VAl
(N) B (P) A A 2= TR RRAE K o A JRy , 2 SCR FABEMUIIARE 75 A0 1 18 i LU BR 2 AE 0 V8 DA B, SR 5 w85 1L B
AP 25 o RS EARES, A ATRER C NP B, S5RFRT: (1) & ILBRAIAEY) C N P A4 48 B P 43 3| e 3L
it (477.88 ¢ - kg™ ) >45(469.29 g - kg™') >2K(445.26 g - kg™ ) >#E(431.42 g - kg™') , 1 (13.83 g - kg™') >
2£(6.08 g - kg™ ) >Hi(5.82 g - kg') >H(4.70 g - kg ), (1.26 g - kgT') >H(1.21 g - kg™') >
(116 g - kg™') >25(0.71 g - kg™ ") M HCEIM B FROCR MR L 5 (2) B8 B C &4 N P & AT X
B AR R BB R A RS ; (3) B 48 C:N JE [l 36. 50 ~105. 33, S KAEAEAR 7, fe/IMEAE T H1,C P
JLH A 418,15 ~768. 36, ir KAATEZE T, e/ IMETEARH NP [ Ry 4. 89 ~ 11. 69, f KAATE M, B /IMBETERL 5
(HEWJECHNPHHERNMHLLR,N 5P EZEMELR, BHLCREREEEARRFE HARN,;

(5) %A% H CN.P &SRR B/ AU A C it B P & i S IR A TESS SOSE R R . ikl WL, w1l

BRAEAR RN YIS B B FROEN
KEEW: AT BARAE ; m R FE R A 2%
MESES: 0948, 1

AR R TR A S R G E X
TCE P SRR AR TR C N P fb2
FHEARRE XS F IR 25 R Gebiil v 1 A X 5 43 R
RO R A B AR IR E T T KR
B it (b Wi EN M) S R G AS
fepit R AR A o " % E & B B A
C NP &N WSS, HFR0 & 28k
FEAHHEZ I, 1 2 5 H B Bt R A G
XSRS ZE XTI |, DA B XA R AR E SR

g AR R RO N A B 1 D RES
BT X
XEkARERS: A

A DIA G

TR & ERHERIOT ST, (HE IR LR A Y IR AS [R) 4%
BRI 2E S X AR A B ﬂ?’”‘ﬁ%’?ﬁﬁ
B ATE R IR EE T DR, o A A T A
WS B AR T e,

B LUARZH [ Quercus sect. Heterobalanus ( Oerst. )
Menits. | 2763} BHERE ALY, K2y 9 ~ 11 Fh, 3 B 47
A AT A 1700 m F] 4800 m, 32 AL v 43 A7 75 T [ £
WIFLLI X, bk X B9 v By I 34t R e g 2
U VE A Y (1% 5 LU AR 4 AE ) 7% M 5 L s L
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HBIXTE I T ARG RE 1 A HE N i XA R
LA, TEARR IR L X o5 A H 2, 0 AT h e B
B o FAT, FE P R L AR AR A R g B
S EA R A e B R R i i %
i LR A ) AN IR 45 B AR S TR R A I 5 i
JLARGE , H T, AR SCRL 3 A3 TR L B IX, HLAE 3
T HEAT e LR AR ) D BIF 08 G2, % i LR 4

HPIAFERE B C NP ST TIE, i 1 4%
W EEIRUR S K U 6] 28 5, R HE R0
RS T Z I 056 2, LAS RE 45 75 B BT Ll X
HEART R BRI A [R) e B A A A AT AR AR
LSRR LB, 5 04 R b DR RO AL 2 T
AERCHE T , Ay T 2% DX IRT oA o A 728 Ak 1) o 7 2
L LA B, Ay B S 2 0 2 4 U L X
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Fig. 1  Distribution of sampling sites.
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1 36 &

NIRRT
1 BRSEIXIRS 75 1%

1.1 HREXHR

A DA Ly DX b A T 1 DY e AR 1 P AT PG
7 LT A A AR B R, Ll 04 v K 2000 ~
6000 m"™" . ZHLIX S M2 TR IR M, &K
THERZW, TRES5BEZMNAE B S5 AE
10 AMiE2E,10 HR=B445 AT, [EEHE
1) 3 A% Ak, 5% DB R VY ) 28 3 =2 0 R D T AR 2 T
14 ~16%C , 58 H 6 ~9°C , 8 M AR 3 A ik 20°C L)
o MUK LT L J R Y R R Y R
P B 2 — o ST K ) s a1 44
B HHBOMN Bt BT |, UL X AR | 2 AR T AR R
W, e A8 AR AN KB, B 25°227 ~ 30°58'N,
99°52" ~100°17'E (&l 1) , 3 S b [X AR ) 3 [y 4 2B K
B M IEARAAIE ik A R I, HL T MR

TR 5 LU BR A W) 22 43 A A R T L DXV 4K
3000 ~ 4000 m B FHIE sk 2F PRI BT IR 7R X
T SRR X RS 1) SR A E AL, o 2 WA 3R
BB R A T2 B AR AL B S TR A RHAIE , X

SO AL fdf L REIE N FE Ve BRI, A A W L X s R
AT . IR R A AR B 0 A1 LA v LLEE DAy
L B RS 3B A HAMRE AT IE A
v, EEAUTE Z M AL RS [ B85 AL AY ( Rhododendron
intricatum) R Y ( Rhododendron decorum) JEAE
#1: 8% ( Rhododendron racemosum ) %% |, ZFpE838 L[ 5
Fi483G )L ( Caragana jubat) |, = FE 88 % )L ( Caragana
franchetiana ) 5% | , YE VG ER 825 ( Potentilla glabra) %
1.2 EYHERRE

A PP EAO) TR A TR, TR I
DX e LU R AUAR P HE DARE I 00 oA, AT TR K 22
25 B REHLIEIBOF B 0IA 1 18 MR, T4
Pt 2 LLUBRIE AT 7 35 O I A W AE 7, ELIIE AT
g —AES m IF, 36 >30% . T 2011—
2013 48 HFN9 H EATAE M A B AR R AR IR £
P IEATR G AE B (26 B IR B4 ) | JFE
FEAFEHIBENLICE 3 MRS AR T m x 1 m,
TERAFE RO = LI PR AR AR 25 O B B A
A AT 100 g, B ARG GEAR, A [ S2 g 5 . AR
i HURE AR ] 2050 ~ 4246 m, AR A5 [ AR 1) 35 %
ANTRIHEARA ) LI AR A D A7 5328 ARG h &
FWRT S PRI 1

=1 HEHER
Table 1 ~ General information of sample plot
FE b4 R b A TR A 4 £} 3 R/ m
Plot ID Location Formation type Latitude Longitude Altitude
1 P4 )1 #5310 Daocheng, Sichuan JUE 5 L LURRTE A 28.93° 100.29° 4078
2 P4 )1} % 5 Mianning, Sichuan 5 5 LU BRVE A 28.59° 102.24° 2050
3 PY)I] B 5 Mianning, Sichuan W5 5 1L RV A 28.58° 102. 24° 2000
4 Y )i BG4 Zhaojue, Sichuan S LA E A 27.88° 102.55° 3127
5 P )1 B 5% Zhaojue , Sichuan S L REVE A 27.89° 102.53° 3325
6 P4 )13 Dawu, Sichuan VL 25 L AR T A 30.53° 101. 62° 3506
7 U1 R Kangding, Sichuan U L BRHE A 30.02° 101. 86° 3673
8 P )1 ZE 4 Meigu, Sichuan S LU RRVE A 28.40° 103.23° 2869
9 P18k Leibo, Sichuan 5 5 1L RRVE A 28.41° 103.24° 2952
10 PUJI| A B Muli, Sichuan e Fl i L LA A 27.74° 101.22° 2790
11 P 1] /N4 Xiaojin, Sichuan JUEL 5 LA TE A 30.97° 102.87° 3675
12 PG AR Nyingchi, Xizang DUV s L LA A 29.63° 94.39° 3210
13 VS Mangkang, Xizang [ERIRG IS 5N 29.43° 98.74° 4213
14 TG 51 FfE Mangkang, Xizang JUTE 0 LR IE A 29.26° 98. 68° 4246
15 Z Rk 2 Yaoan, Yunnan B K LLARTE A 25.37° 101.21° 2209
16 Z B4V JE Eryuan, Yunnan W5 25 LRV A 26.02° 99. 88° 3260
17 Z AT Eryuan, Yunnan 2 = LR HE DA 25.99° 99.87° 3060
18 Z VU Eryuan Yunnan AU RN 26.02° 99.86° 3310
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1.3 HmAESNE

7 1) B A A R TE 65 °C 25 T LT 2 fE =, X
HET FIVEARKE SR GBS 0, 4 0. 25 mm J3 A 5E,
RAIBELE T o0kt C NP &6, HrpjEiR
Hah CON & &R C/N JT & 43 #r {2 (240011
CHNS/0, Perkin Elmer, Boston, USA) %€ ,P & &
o AR BRI L 7RI A2
1.4 HESHITHE

i i Excel 2010 ,SPSS 20. 0 %} %48 k473 # A0
307 8] Origin 8.5 BRI . i SPSS i
NG AT AR B LR AR AN R 25 Ak AL
B SOH T A Y AR 5 R A ] One-Way
ANOVA 3 M7 i LU BR AL AR W) 4% 0 B k0 o5 i 1
HIWEZ A 25 55 #5 4 F hie  /L B i 5 HUE
PIPZ ) 1 6 R S B F A &R, R
Pearson 1G5 87 5 AN ) 25 B FIAS [|) 490 Ff % 2% s B
B VR i S PR A 2 R R SR, SR T 20T T
25T 5 HEROR R VAR Wl i A LA RS e SR P 1R
FAZENE R 537

2 4

2.1 BREHR A BUEITSHME

BT L X ey LLBSRAEAF AN [F) 2 Bk W O 25 1 Y
RGO AR BN (GR2) RS EAERAVE I <2 <
1 <, ARfR T Bl 431.42 ~477.88 ¢ - kg ™' WL 25 (H
|50 g - kg™, AR F ABI/NTF 0.07(0.02 ~
0.07) MEERREE I AGTEMR <H <2<
M, ARALTE g 4.70 ~13.83 g - kg ™' A S REUTE
0.23 ~0.39, AR 5 R BB W 25 <Ml <
B < AR ARSI 0.71 ~1.26 g - kg ™' A 5 R 4K
TE£0.27 ~0. 53, A B R R Em K. HEED, &
IR AN [F) 4 B e & ARG R B B i AR
R, FLA B E s iR R B R 5 R
BIRTZE 0 A W, ANREE R A S
S RER (K2 T BT PR
(477.88 g - kg™") , HAAH W E T T25 M (p <0.05),
SRR B35 2 5 (p >0.05) 5 M B8 i I
B(13.83 g - kg ), HEB HE S T BR
(p<0.05) ;i &t Ry fe i (1.26 g - kg ™')
BEHTZE(p<0.05), 5 B EA EEER
(p>0.05) ,fqILE i, S22 BAH L, i 3 i

FTHEZHETTR

®2 BUKEAENARSRER. A BGOERHE
Table 2 Content of carbon, nitrogen and phosphorus

in different organs of Heterobalanus

EE wE o peRw on ERE AR
Element Organ n J(g ke ) /(g ke ) cv
C #R Root 25 431.42a 28.84 0.07

2% Shoot 26 445.26b 24.98 0.06

- Leaf 38 477.88¢ 14.11 0.03

£ Twig 12 469.29¢ 7.58 0.02

N #2 Root 25 4.70a 1.78 0.38

Z£ Shoot 26 6.08a 2.19 0.36

- Leaf 38 13.83b 3.24 0.23

£ Twig 12 5.82a 1.40 0.24

P #2 Root 25 1.16b 0.75 0.65

Z¥ Shoot 26 0.71a 0.29 0.41

- Leaf 38 1.26b 0.43 0.34

A Twig 12 1.21b 0.33 0.27

[FIFIA R PR 3R 22 5 B 3% (p <0.05) o
Significant difference at 0. 05 levels in the same element are indicated by

different letters.

®3 BUREEYARSREER. R B ERSE
Table 3 The ration of carbon, nitrogen and phosphorus
of Heterobalanus in different organs

LA wE FEAHE PR dRERZE AR R
Ration Organ N Mean SD (%

C:N #R Root 25 105.33 b 41.82 0.40
Z£ Shoot 26 86.23 b 42.57 0.49
I} Leaf 38 36.50 a 8.91 0.24
A Twig 12 86.86 b 28.86 0.33
C:P #R Root 25 577.39 ab  452.37 0.78
Z£ Shoot 26 768.36 b 424.31 0.55
M Leaf 38 438.50 a  204.91 0.47
A Twig 12 418.15a  127.64 0.31
N:P #R Root 25 5.99 a 3.99 0.67
2% Shoot 26 9.04 b 2.55 0.28
M Leaf 38 11.69 ¢ 2.91 0.25
A Twig 12 4.89 a 0.82 0.17

[RIF AR R 25 5 8.3 (p <0.05)
Significant difference at 0. 05 levels in the same element are indicated by

different letters.

REWT L DX LR LA ) A TRl B C: NLC: P Al
N: P Byt g it o e fn 22 S il AR o (3
3):C:NEHTEMR B ZEhERAEE (p>0.05),
L3 82 i € N {#(36.50, p <0.05);C: P
(HTEAS 25 B AR 5 REURK, FP- AR AR [
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1 36 &

418.15 ~768. 36, I KAEAEZ£h, fe/IMETER
C: PEL/EZEFRAI 22 5 AN 3 (p > 0. 05) , # 25 )
Tt A (p <0.05) ;N P{EAEAS A7 B A AR X HLAAR
€, AP HEA AL 4. 89 ~ 11. 69, i KAE7E M
L RMELERCR, A N PR TR R A
(p<0.05). AL, Al M5 25 B LE, AREE
C:N.,C: P N: P AR5 RBOAR AR
22 BREHRABAERNFITERBEXME
BRI A A E C SRS NP SRR
PEAERR 25 Boh 3Rl i 8 2 PR 5 (p > 0. 05)
i W P BT R R A Y S TR RPN
(p<0.01), NEFHSG P& REAZE M BHER
BAEIEAR (p<0.01)  FEARFEIEMSE  (HAR IR
AEALFE(p>0.05), nJLIFH, K4 H+ C &7
5 NP SRR ARV AL, N FRY P

BN R IR IE A5G, (HAN ] g B A O 06 A 2
T EAEER (KAL),

AFEE CNP &R S EAH R L
By C: N BE S C SRR F P S A 25 TEAH G
(p<0.01), FEM ZE BHFMHMELRALFE
(p>0.05);C: N JfEHS N & EAEMR 25 0 BoP
PR A (p <0.01) . C:PRUH S C R AE
M Fr AR S A OG (p <0.01) , FEAR (25 AT
HRKAAEZE (p>0.05);C: P REHS P & A
AR LR R R A R R I AT G (p <0. 05
o p <0.01) o N:P M5 N S AEm it B 35 IE
R (p <0.05), fEMR 25 B AR R R A B
(p>0.05);N: P HfE 5 P & AEMR 25 M A
RKAMEE (p <0.01) , FEBC IR KRR A 5
(p>0.05)(%4),

®4 TRABEBR. B HMAIERUFATELNHEXRY

Table 4  Correlation coefficient of carbon, nitrogen, phosphorus content and their stoichiometry in different organs ( Pearson test).

AT R . R . ox op wr
Element different organ
C #R Root 1
2% Shoot 1
I+ Leaf 1
£ Twig 1
N #R Root -0.144 1
2% Shoot -0.003 1
I Leaf -0.556* " 1
B Twig -0.438 1
P HR Root -0.178 0.264 1
Z£ Shoot -0.241 0.657" " 1
- Leaf -0.489* " 0.857"* 1
B Twig -0.299 0.760 " * 1
C:N R Root 0.339 -0.894" " -0.379 1
2% Shoot 0.187 -0.885" " -0.703* " 1
- Leaf 0.536" " -0.959 "~ -0.844" " 1
B Twig 0.405 -0.990 " * -0.752** 1
C:P HR Root 0.342 -0.420" -0.688" " 0.645" 1
2% Shoot 0.315 -0.704** -0.860" " 0.898" 1
I Leaf 0.336" -0.728" " -0.876" " 0.820" 1
B Twig 0.353 -0.860** -0.951*~ 0.870 " * 1
N: P R Root 0.292 0.052 -0.780" " 0.175 0.811"" 1
2% Shoot 0.352 0.284 -0.501*" -0.105 0.332 1
I Leaf 0. 166 -0.383" -0.743" " 0.465" " 0.876" " 1
A Twig -0.129 0.305 -0.370 -0.310 0.191 1
“0.01<p< 0.05, "* p<0.01,
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X C NP &5t K LR 75 32 i L AR 4 AN [
o B LA R T 0T (R 5) AR E
ANFE RS AR ALY C NP 5 i K LU ] P
{EXI/NT 0001, K HIAS [ 27 B LA [ 9 o0 i
PRALAEY) C NP 5 K LU R 2 B A o

x5 B A MEERELESFERE.
AR ETTHESH
Table 5  Multivariate analysis of variance between C, N, P

content, their ratios and different organ, different species

JLER bR i H F p
Element Ttem value value
C KRIFJ 4 Different organ  27.195 0.000
KIF]# Different species 6. 606 0.000
N ANE#$E Different organ  109. 341 0.000
KIA]# Different species 16.701 0.000
p RIGJ4%E Different organ 3.915 0.011
RIA]# Different species 6.737 0.000
C:N A #$E Different organ 7.214 0.000
RIF]# Different species 47.033 0.000
C:P A[F 44 Different organ 7.214 0.000
KIH]# Different species 29.501 0. 000
N: P KRIFJ 4% Different organ  39.350 0.000
KIF]# Different species 12.191 0.000

2.3 MR\ BUFTEFENRZME RS

Xf i ILBRALAE ) C NP R HC LU AR 5 i 4k 22 1]
MK ABIFERIA (R 6 ) I S 1805 Ry LR A
Py C NP RS HAEASE R R B3 5 TR 5 &
INEREAAEY) C &4 P & Z [BIAH G R R PR BN
W FIEM KRR, 5 N FEMELAALE, 5
C:NEERFIEMRKR, 5 C: PR E
KKAR,H NP HEREFEMHLLR,

*6 BRAMSERELESHEETH
HE K14 ( Pearson #38)
Table 6  Correlations between C, N, P content, their ratios

and topographical factors (Pearson test)

C N p C:N C:P N: P

@372 0.311™ 0.128 0.326™ 0.224* -0.382" -0.225"
Altitude
}
o 0.061 0.024 -0.031 -0.157 -0.191 -0.034
Aspect

-
iﬁf; -0.046 -0.026 0.038 0.020 -0.172  -0.125
Slope

*0.01 <p<0.05, ™ p<0.01,

SRS S IR ALY C NP i R H
{EIA —E R R R AR C RS . 7EM
INERAAE AR & B C NP i e A 5 4K 1Y)
—ICERPEIENA B (R 7) AU C i B
P, 25 G NfEL Brp Ne PR 25 i B o P
(EHS R AR ARG AR (p <0.05) , HAy
AT RRAE 5 TR ) A e [T ) 24 oK 28 3k 8 21k
g (p >0.05)

®7 AEHFECNPESERILESEREEREFSH
Table 7 The linear regression analysis of C, N, P

content, their ratios and altitude by different organs

TAME RREE e wm P
Element  Different organ ~ Slope  Constant value

C HR Root 0.006 412.41 0.550 0.025
Z£ Shoot 0.006  426.01 0.484 0.020

- Leaf 0.011  441.96 0.001™  0.251

A Twig —-0.007 495.68 0.097 0.177

N #R Root 0.001 6.698 0.306 0.003
Z£ Shoot 0.000 3.85 0.351 0.004

- Leaf 0.000 13.72 0.965 0.028

A% Twig 0.001 1.75 0.174 0.094

P #2 Root 0.000 -0.17 0.099 0.069
2% Shoot 0.000 0.20 0. 100 0.071

i} Leaf 0.000 0.78 0. 160 0.028

£ Twig 0.000 -0.31 0.017™  0.392

C:N 12 Root -0.003 114.29 0. 846 0.038
2% Shoot -0.030 175.91  0.047* 0.119

M Leaf -0.000 38.45 0.789 0.026

A Twig -0.025 177.76 0.138 0.126

C:P R Root -4.180 1926.87 0.078 0.084
Z£ Shoot -0.330 1769.40 0.025* 0.160

I+ Leaf -0.109 798.28 0.027* 0.105

A Twig -0.151 965.41 0.032* 0.320

N: P HR Root -0.002 12.95 0.105 0.066
Z£ Shoot -0.000 10.60 0.679 0.028

- Leaf -0.002 18.57 0.002*  0.213

A Twig -0.000 6.94 0.252 0.042

*0.01 <p<0.05, * p<0.01,
3 Wie

3.1 AEJBEH.BBHLFITERIE

AT C NP 5 7E 5 LI BR AL A A R 4
R ST (e 2) o BRI, S E
C.N.P EREGENERIN C <N <P, ATHEZ i T
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1 36 &

Py A B Bl (AR KB ) T B C A
V5 RN SR P I SR, B AR A I C 4T
PEYY R AP W R NP AR kA KPS T
Vitousek L5 & B, 30 H fEA Y H N & 2550, H
AL IR R4 R H RN, R RBUNT P
B XGRS R AR N &
WA P AR SRR, X G B A s A LR
GBI S AR Y AT RE L AR A 1Y
TR B, H AR NP I RN ) F 32 1 4
FROy S ALK, BT LA [R) - S35 0 i 4 R B
TR NP SRR, AR ZR R T
HR. HYAFRGESAERITENZES, FEE
M T SR IR BT SAE Y AS R 25 1 A9 AR BT R 2D
RESEHAR R A > o FEARBITE AR, LRk
W) C Fr BB > k> 25 > MR, b B R Bk B
REHEEEFARE, WEEER TE MRE
2) . JRRATRERE, B BRI AR R B R 4
T, HA R PIIE PLRIE S, TR MR
I3 A X S R A5, Rl i) Bt 2 2 C 57
IR, X T3 T C A s T E N
P S BT E, &S 2R, UL C & &
e s M B T K A A JCHLER 3840, FR A0 A7 45
A T C A RBAL, TR YEAER R TR
HRZHT M52 RuBP 4L FIl H 7% 3 4 21
AR, R, i RO A VR R R Ak B ARG
BRI B AT B P S HE R o it — 4
MR A R, BRI A NP SR R ST
M ZE B TR A 0 LA, 2R K
SR v s Ve, D NP 3R 45 B AH R 8
ik,

A A KRBT, A AR
RIFRE A, 14K 5 TR AR A S 7= i — i
FER B P AR N JE A% & RNA 525
LB, T LA DR 1 A AL A o B SR
C:N.C:P I N: PR 75 AR A A )
BE R, Cr N BE R AR, AR TR S A
(p<0.05) ;C: P ELAEAEME I B Hr A1, L 794 744 i)
2SR (p >0.05) s {HIFH N: P HAEH) 25 5
TR ZE Bi(p<0.05)(FK3) . JEHATREE, BAR S
LLBRZEL AR B b 3 R A oo = A b, LA B A
C:N.C: P, A& F BB EN N &8, 58,
M ZEZERBE K (p <0.05), FHMH N:P{H

15 01X 72 HH 7 TR FH A K 3 B ) T[] — A
NI E B BT R g

e LR AR P R W 7 St () X A DG A B 45
KW IR AR R 0 B C 5 N PR
TAIEIER KT A Sterner $2 H 11 155 S Fili A= HI 9 C
5N PR E S R AL SY BE T R
TEFR53 4 FO i 3 56 F P s s A s 2B K2 s
0 ARRFSE PR 2R O AR N 5 P R E R G
SR, GAE R AR R ARk A ST
FEAE AR, Xt — AU TR R N 5 POy
RIJCE B3 R, T4 8 # R B EA e it
A AT I IR C NP AH G R 2
i FE AN F SR E ORI, X ] RS T A A
T E AT R B I RESS AR, i B AR,
SRR 54 KT G i B BT A ¢ 5
N P 2B EFRACOCEH MR H N P EZoRJET
T3 N P &R LI AN P F R
Wi, B LAAR G NP ORI C R e AR f e
e,

W R A AR AR 1 S5 AR ) RE 245 4 B, AR Wik
AR R E N X C NP ALt AR
IR RA EE R L, AR, & IR 4 Y
MR C AR 477.88 g« kg ™' A T E K, #2530
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Stoichiometric Characteristics of Carbon, Nitrogen and Phosphorus in

Quercus Sect. Heterobalanus Shrubs in the Hengduan Mountain, China

LI Li', HU Jun', YU Qiannan'?? | YANG Xiaochen®, LI Tin', LIU Qing'*
(1. Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China;
2. Faculty of Geosciences & Environmental Engineering, Southwest Jiaotong University, Chengdu 611756, China;
3. Sichuan Environment & Engineering Appraisal Center, Chengdu 610041, China;
4. College of Material and Chemustry & Chemical Engineering, Chengdu University of Technology, Chengdu 610059, China)

Abstract: Few studies have been performed on the stoichiometry of carbon, nitrogen and phosphorus (C, N and
P) in plateau shrublands across China. Heterobalanus is a typical shrub species representative of the Hengduan
Mountain Region. Thus, exploring the carbon, nitrogen and phosphorus distribution patterns in its various organs
could help us understand both the mechanisms of C, N and P cycling and nutrient balance in the Heterobalanus-
dominated shrub ecosystem. A stratified random sample of seventeen sampling sites was selected in the Hengduan
Mountain Region, and then 101 biological samples of Heterobalanus plant organs were collected and measured. The
results showed that; (1) The C, N and P concentrations varied in different organs, in the following decreasing
orders: leaf (477.88 g - kg™') > twig (469.29 g - kg™') > shoot (445.26 g - kg™') > root (431.42 g -
kg ') ; leaf (13.83 g - kg™') > shoot (6.08 g - kg™') > twig (5.82 g+ kg™') > root (4.70 g - kg™") ; leaf
(1.26 g - kg™") > twig (1.21 g - kg™") > root (1.16 g - kg™") > shoot (0.71 g - kg™"), respectively. (2)
The C concentration was relatively higher and more stable than the N and P concentrations, and the maximum
coefficient of variation for C, N and P were all observed at the root. (3) The N: P ratio varied in different organs
from 4. 89 - 11. 69, with the minimum found in the twig organ and the maximum found in the leaf. (4) The
correlation analysis results indicated that the C concentration was negatively correlated with N and P concentrations,
while the N concentration correlated positively with the P concentration. However, the magnitude of correlation
differed significantly in the different organs. (5) In all organs, the C, N and P concentrations were hardly affected
by altitude, but only the C concentration of the leaf and the P concentration of the twig increased with latitude.
These results indicate that the C, N and P stoichiometric characteristics in Heterobalanus shrubs are somewhat
related to homeostasis, and the distributions of C, N and P are closely related to both the growth period and the

function of the organ.

Key words: ecological stoichiometry; Heterobalanus; shrub; plant organs; Hengduan Mountain



