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Response of Phragmites australis leaf traits to soil moisture in Yangguan wetland ,

Dunhuang
ZHANG Jian" , BAO Yalan, SU Li, WANG Liping, LU Jingwen, CAO Jianjun

College of Geography and Environmental Science, Northwest Normal University, Lanzhou 730070, China

Abstract: In order to understand the construction pattern of Phragmites australis under different water gradients in arid
wetlands and to show significant differences in its adaptability to different water environment, the response of this reed’s leaf
traits to different soil moisture levels was studied in Dunhuang Yangguan Wowachi wetland. The results showed that; (1)
The leaf thickness ( LT) and leaf phosphorus content ( LPC) in reeds growing in soils with low moisture levels was
significantly higher than those growing in soils with medium and high moisture content, and the leaf carbon content (LCC)
in high soil moisture areas was significantly higher than those growing in soils with medium and low water content. (2)
Also, the relationship between the leaf characteristics of this reed differed with the soil moisture content. As a whole, the
LCC was significantly negatively correlated with the leaf dry matter content ( LDMC) (P <0.01), and the LT was
significantly positively correlated with the LPC (P <0.01). The specific leaf area ( SLA) was significantly positively
correlated with leaf nitrogen content (LNC) (P<0.01), and significantly negatively correlated with the leaf carbon nitrogen
ratio (C/N) (P<0.01). (3) When water was a limiting factor, for SLA, the response of LCC to soil moisture was the most
prominent. Soil water content was significantly negatively correlated with LT, LCC, and LPC (P<0.05). Phragmites
australis adopts a high-income and low-input active survival strategy in a low-moisture environment, and adopts a low-

capacity, high-consumption, conservative survival strategy under high water conditions, indicating the self-regulation
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mechanism of this reed in adapting to heterogeneous habitats.

Key Words: gradients of soil moisture; leaf traits; Phragmites australis; Dunhuang Yangguan wetland
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FEA 0 A K SR A R T BRI AR 0 i Mk SR 2 B 2 A R AR AR W I R ) (BE T3 5
X SR G 9 AP AR A i 17, 38 3 AR ) 2 SR 35 IO S (] ) 13K A3 8 1 AR K G R
B WL T S AR A AR L AR T s R SRR RN BE TR T A R R R
W B R K TR P TR PR R e SR A R AR SR R R R K
ZIHFEERAR,

EHEK SR TR K 53 WASCRIR FE SR 1) SRR R 7 3 o S e T 1 P R 85 9 3 P A A 1
YIRS R A AR Al AT S8 (A 064 7 3 B YT LABR o AR B0 A B2 S 78 R HK 49 22 5 51 R, R VR
or A A R LGP TR P JEERE I A T e A MR ] 4 A A3 AR R v A A % B AR 5 [R] S
PR IE I RE ), TS BR324 A, AR AR X - K A3 0 ORI T AR B T ik &tk 2
(B G PEAE S AR R AR R, R, WS AT P TS 25 0 A SR DR X AR ) - 3K 4366 8 11 e 1o LA
A BT TR A A R KA S 28 A R8O K ) A B A 2522 AL

5 XA S T B P 0 5 B Ak U A A ) 2 AR TP R BRI AR A, JE R K 23 5 B A W AR A B
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Fig.1 The distribution map of observation sites
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Table 1 Main characteristics of wetland community and soil physicochemical properties in different moisture gradients

B M AR T R
o F3id Den%i;: y Above-ground Soil electric T HEEKE
Gradient Coverage/ % ( %/ }; biomass/ conductivity/ Soil moisture/ %
m®) (ymz) (ms/cm)
IABIE Low level 30.06+4.45a 14.21%3.50a 104.80+16.26a 31.33+17.38b 8.59:1.99a
hERE Middle level 63.09+7.46b 67.84+15.93a 180.69+19.78a 14.97+7.75a 25.73+2.53h
BB High level 74.58+9.55b 150.37+30.90b 399.07+51.99b 2.31+£0.50a 37.32+2.43¢

[FIFUANTR] /NG B Fs Rl ] 22 57 8% (P<0.05)
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Fig.2 Characteristics of P.australis leaf traits under the gradients of soil moisture( mean+SE)
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Fig.3 Relationships between leaf traits of P.australis and soil moisture

2.4 AN[RIZK A3 B = PR ] f O R

TEARTR KT, P 2R BRI AR R (R 2) , AR & & (LCC) SRR (LT) |
MR (SLA) (M A A S i (LNC) $ 53 TEAH 5 (P=0.046,P=0.045,P=0.02) , 5 M T# i & & (LDMC)
e 2 IEAR G (P =0.003) ; WFJEBE (LT) S50 T4 5 & & v & it (LPC) i 2 IEAH G (P=0.014,P =
0.003) , LM IR (SLA) 5 H-F# 5 & (LDMC) B3 IE M54 (P=0.026) 5% & (LNC) #2535 IE A ¢
(P=0.000) , S5MHBRA L (C/N) BB 7 A (P=0.001) .

3 ANTK ARG B A MR B ) DG R A3 3 BTN AR K A3 B B I, MR B (LT) ST
(LDMC) i i 2 7 AHE (P=0.008) 5 i AR (SLA ) SR 2 (LNC) # i 2& 1IEAHJE (P =0.000) , 5k A H
(C/N) Wt A (P=0.008) , ZEH KA BEEE R, HF 1 B (SLA ) 5 & i (LNC) B i 3 IEA & (P =
0.005) , FEFKEREE T, b I AL S & i (LNC) M 83 1A (P=0.006)
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Table 2 Relationship among leaf traits of P.australis under different soil moisture content
847 Index LT SLA LDMC LCC LNC LpC C/N N/P
LT 1 -0.013 0.570°* 0.476 0.180 0.665 " -0.068 -0.465
SLA 1 0.523* 0.477 " 0.791 " -0.009 -0.708 " 0.388
LDMC 1 0.651"" 0.542" 0.149 -0.375 0.241
LCC 1 0.543 " 0.389 -0.232 -0.07
LNC 1 0.222 — —
LPC 1 -0.104 —
C/N 1 -0.359
N/P

phosphorus content , LV & mg/g; C/N . M HBRE L ;NP I H & B LL ,

Note: #* % , P<0.01; s, P<0.05. LT, leaf thickness, unit is mm; SLA, specific leaf area, unit is cm?/g; LDMC, leaf dry matter content; LCC,

L A EL

PN

1
% % P<0.01; % ,P<0.05, LT:M /&8 Leaf thickness, Fifi & mm;SLA ; HoH i Specific leaf area, HLfi J& cm?/g; LDMC . M4 5 & f Leaf

dry matter content; LCC ;M F ik &% i Leaf carbon content, J143 /& mg/g; LNC . I F Leaf nitrogen content, J14i & mg/g; LPC . M 8§ & i Leaf

leaf carbon content, unit is mg/g; LNC, leaf nitrogen content, The unit is mg/g; LPC, leaf phosphorus content, the unit is mg/g; C/N, leaf carbon to

nitrogen ratio; N/P, leaf nitrogen—phosphorus ratio.W,, W, , W, respectively indicates low, medium and high moisture gradient

£3 TRKSBETEFHERZENXR

Table 3 Relationship among leaf traits of P.australis under different soil moisture gradients

K B sk
Moisture Index LT SLA LDMC LCC LNC LPC C/N N/P
gradient

W, LT -0.394 0.928 ** -0.519 -0.336 0.582 0.233 -0.720
SLA 1 -0.097 0.677 0.988 ** 0.046 -0.927*" 0.535
LDMC 1 -0.337 -0.031 0.579 -0.071 -0.536
LCC 1 0.607 0.274 -0.385 0.132
LNC 1 -0.012 — —
LPC 1 0.125 —
C/N 1 -0.636
N/P 1

W, LT -0.055 0.836 -0.053 -0.159 -0.547 0.231 0.147
SLA 1 0.426 0.674 0.975*" -0.673 -0.914" 0.932*
LDMC 1 0.151 0.370 -0.915* -0.334 0.647
LCC 1 0.649 -0.282 -0.452 0.563
LNC 1 -0.674 — —
LPC 1 0.672 —
C/N 1 -0.917"*
N/P 1

W, LT 0.371 0.242 0.278 0.337 0.111 -0.372 0.046
SLA 1 0.758 " 0.811° 0.897 ** 0.121 -0.724 0.345
LDMC 1 0.556 0.685 -0.389 -0.545 0.763"
LCC 1 0.523 -0.020 -0.245 0.266
LNC 1 0.284 — —
LPC 1 -0.339 —
C/N 1 -0.237
N/P 1

# % P<0.01; * ,P<0.05

3 Wit

3.1 AHPIHEIR S L SFE K T3 B R R
THOK I RAEY A KT Il i 1), FAR AN ELS | AR v 4R TR A A 9y 20 I i A 2 A, i EL B 5 Wl
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KT RN I JRERE S el IS (P 3) 24 S K R e I 7 S R AR S A g s e A R A
Fr B WA AR ok BT, A R B B ) 50 KR o3 WSS, 79 = 2 PR AR AR CO, FDK 7345
MAFLENIE SRR 1 AR, LARE I 6 i SRR

SRS AR R TR B e F TR bR ¢ i (LCC) FZ Bk TAE YRk Rk i g J1 , it
LRF AR RR R B BRI, e WA AL SR T RE D AT B8 2 — | B T WA FE AN, 2%
RO R R AR SR IECAE J1 s, Bk R C S B oK S W v T R K A BB (18 2)
AR  R U J B A  JE ph AR AR A K P R R AR R, it A 2 S 2 (A A B A G
MR MK SO R PR A AU A R AE S IR 72— AAOFFE i Fr i & i 5 RS KRl
TFGURHOE (18] 3) 6 oK 7728 A 8 i 7t e oA A8 25, D56 W S8 55 /R X T X =8 9 A I S 4 A 4
LU R AN, T o & AR ) U A A AW B R b 2 — M R i S 5 i H i
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ek st S N 0 IR = K7/ DS I TR Z 84,7 31 BN X o VN W o R 3 SRR S D IVA: D BRI 4L S O G L W
Fi (LPC) R A 5OK 7 M 2/ VS (& 2) it Fr PSRRI 18 P AR s it g P i Al AE
S IR IRt S T T B B P AR AL OB RE RE 19T L Giisewell 45110 N/P<10,N/P>20 1
T FIWFR D PESDR B N AT P R, ABESE X ARK 70 10<N/P <20, T Rk 7 N/P>20, BT FEIX
K B AR AR 3 SR 3 R BRAAR DL , Kk 3 D SR S [R] R, o ik o0 R AR, AEAR i 3R 20 e JEE
5 R HOK AR OCR I, Wright F1 Westoby ! & B, 254 F 1 54l IX (A ) 4 v 0 B VR B 60 o, A 5T
oK B BE I Pt S 3 v TR K A EE (8T 2) | TR I, 20 ) I R 20k B A A K 0 B 58 7 =5 K 0
FE—Fh e PEtE S O AOK S R P 5 A R A BN T AR I R AR/ B 4
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