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Variation in main morphological characteristics of Amorpha fruticosa plants in the

Qinghai-Tibet Plateau
LIANG Kunlun', JIANG Wengqing', ZHOU Zhiyu''*, GUO Xia', LI Xiaozhong®, DAI Wanan’, WANG Rui',
LIU Xueyun'

1 School of Pastoral Agriculture Science and Technology, Lanzhou 730020, China
2 Tibet Autonomous Regional Academy of Agricultural Sciences, Tibet Lhasa 850000, China

Abstract; This paper investigated the variation in 17 main morphological characteristics of 3 Amorpha fruticosa populations
inhabiting three sites (Lhasa, Qushui and Maqu) of the Qinghai-Tibet Plateau. Our results showed that there were striking
differences in some of the morphological characteristics within and among A. fruticosa populations when compared the
average coefficients of variation in these morphological characteristics. The average coefficients of the variation of 17 main
morphological characteristics across the three populations were 0. 09—0. 37, with the average coefficient of new branch
length variation being largest. In addition, the average coefficient of population variation in the Lhasa site greater than that
for the other two sites. Principal component analysis (PCA) indicated that the accumulated contribution of the first four
principal components was 86.6% , but the contribution of the first principal component was 40. 9% , suggesting that the
first four principal components explained most of the variation in the morphological characteristics. New branch length, new
branch diameter, old branch diameter, taproot diameter and total length of the second-order lateral root explained the
majority of the variation in morphological characteristics of A. fruticosa populations. Correlation analysis also indicated that
there were complicated relationships between main factors ( soil organic carbon, total nitrogen and so on) in the rhizosphere
and the above five morphological characteristics. New branch length, taproot diameter showed significant positive or

negative correlations (P < 0. 05) with the contents of soil nutrients, and in particular the content of soil organic carbon,
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total nitrogen, total phosphorus were significantly and negatively correlated (P <0. 05) with the five morphological
characteristics. In addition, our results showed some of the differences in the distribution frequency of the first-order and
second-order lateral root lengths of A. fruticosa plants within and among populations. The distribution frequency of the first-
order lateral root lengths (10—20 c¢m and 20—30 cm ) was generally larger than that for the other first-order lateral root
lengths in the three sites, and the distribution frequency of the second-order lateral root lengths (0—10 cm, 10—20 cm,
20—30 cm, 30—40 cm, =40 cm) showed a decline trend in the Lhasa and Maqu sites. Moreover, the distribution
frequency of the first-order and second-order lateral root lengths ( = 40 cm) in the Maqu population was significantly
greater than that for the populations of the Lhasa and Qushui sites. This study reported in the first time the variation in the
main morphological characteristics of A. fruticosa plants in the alpine regions, which may have important implications for

the management of such alpine grasslands in China.

Key Words: Qinghai-Tibet Plateau; Amorpha fruticosa; morphological characteristics; natural populations; principal

component analysis
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F1 FEBEESERHNERRH(CY)
Table 1 The CV of the morphological characters within populations
$547: Index JE#E Population
1 2 3 -1 Mean
H X% Natural height 0.192 0.227 0.168 0.195
MR Crown diameter 0.478 0.195 0.343 0.339
M Leaf length 0.153 0.170 0.056 0.126
58 Leaf width 0.168 0.131 0.177 0.159
)& Leaf thickness 0. 101 0.083 0.213 0.132
KK 01d branch length 0.261 0.171 0.102 0.178
K A% Old branch diameter 0.174 0.068 0.073 0.105
ki New branch length 0.493 0.492 0.111 0.365
B E A& New branch diameter 0.316 0.080 0. 106 0.167
F AR Taproot length 0.135 0.103 0.086 0.108
FHR E 4% Taproot diameter 0.131 0.050 0.087 0.090
— MR First-order lateral root length 0.203 0.237 0.107 0.182
— AR H 42 First-order lateral root diameter 0.273 0.221 0.122 0.205
— MR B Total length of first-order lateral root 0.196 0.115 0.244 0.185
MR K Second-order lateral root length 0.244 0.091 0.060 0.132
MR E A% Second-order lateral oot diameter 0.273 0.221 0.253 0.249
T RMAR B Total length of second—order lateral root 0.303 0.121 0.050 0.158
JEFRE P I{E Mean value within populations 0.241 0.163 0.139 0.181
R2 ERSHFHEE. AEBEMBRETHE
Table 2 The character value, contribution proportion and cumulative contribution proportion
Hr AL piie KBTI/ %
Factor Character value Contribution proportion Cumulative contribution proportion

1 6.952 40.893 40.893

2 4.073 23.959 64.852

3 2.419 14.231 79.083

4 1.278 7.52 86.603

F3 17 MERME4 N ERSHATE
Table 3 Loading dose of four principal components for seventeen characters
F8HR Index BRI} Component
1 2 3 4

H SR % Natural height 0.758 0.175 -0.07 -0.296
FEME Crown diameter 0.737 0.01 -0.201 0.071
M4 Leaf length 0.752 0.091 -0.349 -0.15
M58 Leaf width 0.737 0.017 -0.307 0.438
)& Leaf thickness 0.726 0.252 -0.281 -0.512
A K 01d branch length -0.467 0.167 -0.763 -0.029
A% H 4% Old branch diameter 0.901 0.171 0.173 -0.11
BRI New branch length 0.958 0.044 -0.008 -0.106
BB E A% New branch diameter 0.93 -0.161 0.195 0.071
F R K Taproot length 0.651 -0.654 0.181 0.154
F AR E 4% Taproot diameter 0.142 0.877 -0.171 -0.173
— MK First-order lateral root length 0.529 0.504 0.435 0.401
— AR B2 First-order lateral root diameter -0.112 0.71 0. 565 -0.003
— MM B Total length of First-order lateral root 0.354 0.63 -0.271 0.622
MR Second-order lateral root length -0.122 0.783 0.396 -0.262
TR E 4R Second-order lateral root diameter 0.233 —-0.448 0.782 -0.067
TRMAR B Total length of second-order lateral root -0.363 0.848 0.131 0.073
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O3 L DAR R A BRI IR MG B, 263 90 T 4 AT lior b BN bR 2 A 28, BVRAE 1), il i
BICEIRIRAE T Lo BB KD, i EANTEIE S a4 b B VB RN R s 1l s — ko o
40. 893% W EA/E AR PR EIEHF K (0.958) BB EAR(0.93) CEREAE(0.901) , A —F s
BT ZEH I/ DR, 5 004 23.959% % EAE IR I RAK Y R . MR 42 (0. 877) \ 2% ]
HREA (0. 848) \ “ZUMIARE (0.783) , FRIWIEE — F om0k TARERAYRAME . 5 = 32 UM R ik ] 2 48 XH{H AR
2 MR AR (0. 782) o 2R VY 32 B3 F gy ek 4 Xof (B R 2 — AR B (0. 622)  BHIE, B A I BT AL
HE B EAR  ERER YRS E S MR RS R 2 R EE N E
2.3 JERPEAZERSEBEM LB

HR PR S A R A 22 S ) E 22 R R A G/ AR A (R 4) B FMR AR M T IEL N EFR TR
Z (A IAFAE i S AR OGE ( P<0. 05) 5 HHERHLAK % 2 588 5 A E MR 0 7 7 3 10 ke o6
(P <0.05), MEARS S5 D2 B A 52 B IEADE( P<0. 05) .

F4 ITEERANRBEESNIEZMERNXER

Table 4 Relationships of main factors in morphological characters and soil status

A Factor NBL NBD OBD TRD TLSLR oC TN A N TP
NBD 0.922**

OBD 0.942** 0.821"

TRD 0.313 -0.556 -0.116

TLSLR 0.593 -0.555 -0.403 0.769 *

0cC -0.840""  -0.766 " -0.801" -0.809 " -0.727"

TN -0.729 " -0.891"" -0.792* -0.837"" -0.801" 0.933**

A 0.620 0.461 -0. 578 -0.730" -0.779 " 0.495 0.347

N 0.791 " 0.766 * 0.752*  0.801~° 0.735* 0.741" 0.877** -0.017

TP -0.846""  -0.732" -0.776*  -0.944 " -0.703 0.940 " 0.933 " 0.428 0.854 "

AP 0.801 " 0.427 0.023 -0.949 *" -0.668 0.844 " 0.840 " 0.255 0.894 " 0.948 **

# i FHHISE Correlation is significant at the 0. 01 level (2-tailed) 5 * * H¢ i 13 Correlation is significant at the 0. 01 level (2-tailed) ; NBL:#7
Bk s NBD : Ji A 4% ; OBD - A BLA% s TRD : AR B4R TLSLR : —ZUMIAREAS ; OC A HLER TN S5 A AT N AR5 TP W s AP M

2.4 DUARARK AT A1 25 57
2.4.1 PRI 3 A 25 57

mE 1 R EREE 1 T ,20—30 em — AR R e, o5 36. 28% s FEJEHRE 2 FURAE 3 1,10—20
em —ZMARAR KA 05 =, 73901 7 28.57% ,29.55% . SRAS A B — B MARMR A B M 5, JE#E 2 19 0—10 cm
— R MARAR KA (26.79% ) 125 T HABPIASERE ;10—20 em —ZRMHRAR KATRAR U . RE 3(29.55% ) >
H2(28.57% ) >JEHE 1(25.66% ) 520—30 cm — AR AR I 48 e o 1) Ja BE = S B 1(36.28% ) 530—40 cm
— MR AR K AT AR U FERE 1(20.35% ) >JERE3(18.18% ) > RE 2(14.29% ) ; =40 em — L AARAR A5
R R ERE3(18.18% ),
2.4.2 AR 1 25 5

WE 2 s FERERE 1 FUERE3 1 ,0—10 ¢cm ,10—20 c¢m ,20—30 cm 30—40 cm, =40 cm - ZAHRAR K
WA B JR A 2 11 ,10—20 em “ZMIARAR AT 3 5 51, 1 46.03% o WA AP Bt AR AR BE T 75,
0—10 em MR KA AR DS  JEHE 1(47.06% ) >JEHE3(41.08% ) >EHE2(35.71% ) 5 JE#E2 #10—20
em AN MR AR K5 K (46. 03% ) T T HA PN JERE 20—30 om0 MR AR K A5 R dw v 1) i R R S R 2
(17.46% ) ;30—40 em —ZRMIARAR KA FMR DR JERE3(10.37% ) >FERE1(3.46% ) >JERE2(0.79% ) 5 =40
em AR AT AR B im0 2 S HE 3(2.07% ) Sl 2T/ 2(0% ) o
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Fig. 1 Frequency distribution of first-order lateral root length Fig.2 Frequency distribution of second-order lateral root length
within populations within populations
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AEAFAEAN R A5 BRI AR , S 13 AN [R] A A 58, R TRV S B [R) R 22 S O TR PRAR 1) 22 57 K
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F% ol AL 25 2 3 DX A SRR , AN ] 580 PR R 1) P9 £ 35 PR 58 ) — PR AN TR] ) A 85 PR3 i ) S 02 A
1A, SRR i e B B PIR ARE R ANRERE . 380, EFH VO (WFFEH ) | SRR U B0 B IR0 BE A
Ja, AR T T RE , 52 A Bl A B R R AL, A R AR RS ) W 0 0 0 i S AR B A T
3.2 JERFIESA R L

ABIGE LRSI T 7 0 e DX SRR 3 AN RN 17 TR bR, 45 R 3R W] B S RHETE ] — & B P 5
AN TR s R T AT — e R RE YA 53 T ELR AN AT Y, (B AR S R AU S R AR/, U MR TR S8 AL e L
A —RERIRRENE, SRR AT AL A S0, FEAE 3 19 AL S AR B/ O 25 R R AR X AR
T3 300 R T TR e D SR R A i A ) ) 22 S M A A P 1) S5 SR B DDA G, EL AT AR ) A 5 e ) S A
A AL R BLRFAE | T 45 5 B AR B 0 JE AR DX, 3 5 RS I SEAT A5 4 X9 LR ) o R 2578 5245 2]
L RAR L
3.3 JEHPEEZES S BRI B

ABIRFE R i T DR B L S AR T T 0 B 17 MRS SO 4 A0 0
MRS 7 FE4ER Ry, Aok SBrBcEA R E e | EREAR PR SR SE 5 A HRRT 4 A E
AOVE IR R AR R 22 S i) R BN [, SRR A o e DR 1 1 AR 85 RIVRR B P Bl A 97 53, AR
PRI SR ROUAR KRR BE btk HAERAL . DR, AN JU 7, TEAD 25 K I S 10 58 B AR AN T AR Bs
e Z2 A ALK R RS E IR LR NI T B IR AR R SR T ARG N, SRR B 2 1 A L

http ; //www. ecologica. cn



14 GEIE ARG SRR 2O SRR S 317

i T a8 B roAe gt BT, SERERR 5 A FE MR AR KR R AP IS AR B LI A MLk 2R 2 iEE
FEICE AR D SR B A R, 75 10 LB S BUR A RS R T , 7EAR B ) il e 4, AR IR
AR BRASORE , AT SO A5 A5 AR 5 A MR A7 e 8 M EAI DG . X — M ik 5 Ehoak 5 9 1
B 7 38 i 1 IX - S DK 5 1 VD T N TR A B 32 A A AR L
3.4 MARARA AR AR 5341 43 Bt

AHFFELE 53T e FE I X ZETEME — SR 5 — ZARAR AR JE R I, SR AE 3 o —ZAR A — AR AR
=40 cm PSR & T A8 JERE, X R AR KT JE M DR R H R VA b i SRR, R
NI AR 38 5 AT SO 43 55 R B 3% R o IR PR i A B0

— A, 3512 PR 3R A DR 2 AR S 1T AV PR AN T Z 00 (L ) A8 S %)t B e 1 1) i 2
FAR AKX, MY 2 KA A 35 28 Ak FEAN R A BE 5 R T T8 AN [ 1) 2 DR AN S 4 ol ) i
AR K By 2250, i AR ] A RUE RIS L WAAAEE AR AR S B YR NS RIEA
(7] (%) b P A 25 B Z R 2 R I — 2 iR PR A A 5T b, ok B 5 8 m J 0Y 3 /AN [ 1 i) S AR
TEANRIEAS 13RI —E ) 25 5, SR UIHAE SR i R Rl R R FE 2 B T MY ANRIE S 22 581k, 4k
S IN Ry, W) 385 78 S K ST g, R RE A VS AR . 2T 2 U IS & B A AN [ 4 B ) B K
HEAETER R IR AE AR S D R st A5 A8 S0 i RS S oM 5 RS 1, AELAS T3S A 58 A 110 A= 35 B A ) v [ S
1A DX IR U FEA R, SMAIE 25 1 AP 22 R JEE 1 52 BE DR B B2 5 i i S BB 58 i 1, iIX iR A 1 T M\
AL LR A 2 A ARG — RS
4 ZEig

1) AR ] ) 22 S A A TR T R A AR b (HDHAS S R BN A AT

2) i 4 NFRHEAR P BT 22 TTER T A 86.603% . HTACK TR B BACEAR  ERER R AR
5 D HRRIE I USRI 78 S i A R H AR s e A 855 DR - () A B2 2 A Ok

3) AN [E] A N S A 1] 25 B B AR AR A A () A 8 2 5 e 3 (Bt ) o — M AR A — M AR AR
=40 cm MBI & T 50 TR RE

References :

[1] LiS, DongY X, Dong G R, Yang P, Zhang C L. Regionalization of land desertification on Qinghai-Tebet Plateau. Journal of Desert Research,
2001, 21(4) . 418-427.

[2] Yang N, Wang DM, Wang B T, Zhang J L. Study on the effect of soil water content on Amorpha fraticosa L. transpiration rate and photosynthetic
rate. Technology of Soil and Water Conservation, 2006, (3) : 6-9.

[3] YanY Q, Zhu H, Liu X L, Shi X C, Zu Y G. Effect of salt stress on Amorpha fraticosa .. growth and physiological index. Journal of Northeast
Agricultural University, 2008, 39(12) . 31-35.

[4] Wang L, Zhang J C, Zhang X Q, Meng L, Zhai L. Influence of super absorbent polymer in spray seeding on photosynthesis andtranspiration of
Amorpha fruticosa. Journal of Southwest Forestry University, 2010, 30(3) . 6-10.

[5] CuiDL, MaY X, Shi G, Fan M H, Du W, Zhang M. Ecophysiological responses of Amorpha Fruticosa 1.. seeding leaves to long-term drought
gradient treatment. Research of Soil and Water Conservation, 2010, 17(2) . 178-181, 185-185.

[ 6] LiuJ G, Xue J H. Effects of different allocation patterns of Vetiveria zizanioides and Amorpha fruticosa for slope protection on plant community
characteristics. Pratacultural Science, 2009, 26(12) . 75-81.

[7] GuoZlL, Zhong C, Cai C F, Ding SW, Wang Z M. Nitrogen competition in contour hedgerow systems in subtropical China. Nutrient Cycling in
Agroecosystems, 2008, 81(1): 71-83.

[ 8] WangZ, Gao HW, Han J G, Shangguan T L. Study on morphological variation of different populations of Caragana korshinskii. Acta Botanica
Boreali-occidentalia Sinica, 2005, 25(1): 118-123.

[9] MaB, ZhouZ Y, Zhang L L., Gao W X. The principal component analysis of soil and population growth status of artemisia sphaerocephala in arid
region of Alex Desert. Acta Botanica Boreali-Occidentalia Sinica, 2007, 27(5) : 995-999.

http ; //www. ecologica. cn



318 A E = 324

[10] Zhou Z Y, Zhu Z Y, Liu Z L. Arid Desert of Damaged Ecosystem Restoration and Reconstruction and Sustainable Development. Beijing: Science
Press, 2010 260-279.
[11] Fu YL, QianJ, Ma Y H, Li J, Zheng S Z. Genetic differentiation research on populations of wild soybeans in different scales. Acta Ecologica

Sinica, 2002, 22(2) ; 176-184.
S E k.

1 R, EER, TR, B, RER. ERGE I bR ). P E P, 2001, 21(4) ; 418-427.
1 R, EAM, TEE, SRHOR. A KGRNS5 A R TR, K R R | 2006, (3): 6-9.
(37 FEKIR, R, XI5, AR, tHITRI. b SR K& & SR AR A5 . ARAuRal R 222447, 2008, 39(12) : 31-35.
] Em, kA&, RN, R, B B LBEETEE T ORGSR G R RSN, PERIAREBE AR, 2010, 30(3) ; 6-10.
1 BKRY%, BEL, Ak, e, HEl, sk SRR N R XA [ T R R M AR BA A R . K ORIERIFSY, 2010, 17(2) ; 178-
181, 185-185.
] XEAR, BEEME. AR SRRy SR S AR R T RIE S . RO RR:, 2009, 26(12) ¢ 75-81.
1 ERE, mtsg, EEE, FERE. AAHXGILARERIE S SO, ALY AR, 2005, 25(1) ; 118-123.
(9] ek, T, sKEAl, moCR. PR X 75 A E TR KB E B 0. PEILRY =4, 2007, 27(5) : 995-999.
] JERRT RS, R, FRIGER ZBESREMWE BE SRS R R, dua. Bl t, 2010 260-279.
1 ONFE, B, BRI, A%, IR, OREIRE T B R AR TR . AR, 2002, 22(2) ; 176-184.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.32,No.1 January,2012( Semimonthly )
CONTENTS

Allee effects of local populations and the synchrony of metapopulation -+ LIU Zhiguang, ZHAO Xue, ZHANG Fengpan, et al ( 1 )
Effects of leaf hair points on dew deposition and rainfall evaporation rates in moss crusts dominated by Synirichia caninervis,
Gurbantunggut Desert, northwestern China — +--=ssssereresssssmmmsmmmnmtinten TAO Ye, ZHANG Yuanming ( 7 )
The influence of freshwater-saline water mixing on phytoplankton growth in Changjiang Estuary = «coerereeererereereereeieeeeeeeeee.
.................................................................................... WANG Kui, CHEN Jianfang, LI Hongliang, et al ( 17 )
The responses of hydrological indicators to watershed characteristics — =+=e=ereeseeeeeeeeees TIAN Di, LI Xuyong,Donald E. Weller ( 27 )
Lake nutrient ecosystems in the east-central moist subtropical plain of China ~ +-+-+---- KE Xinli, LIU Man, DENG Xiangzheng ( 38 )
The current water trophic status in Tiaoxi River of Taihu Lake watershed and corresponding coping strategy based on N/P ratio
ANAlySIS  reeeereee e NIE Zeyu,LIANG Xingiang, XING Bo, et al ( 48 )
Reversion and analysis on cyanobacteria bloom in Waihai of Lake Dianchi ------ SHENG Hu, GUO Huaicheng, LIU Hui, et al ( 56 )
Effects of cutting disturbance on spatial heterogeneity of fine root biomass of Larix principis-rupprechiic = =+==+=+=creroreesreeaercneeeenene.
................................................................................. YANG Xiuyun, HAN Youzhi,ZHANG Yunxiang,et al ( 64 )
Responses of elm (Ulmus pumila) woodland to different disturbances in northeastern China — +eseseeererererrreerererieeernnineeenee,
................................................................................................... LIU Li, WANG He,LIN Changcun,et al ( 74 )
Impacts of grazing and climate change on the aboveground net primary productivity of mountainous grassland ecosystems along
altitudinal gradients over the Northern Tianshan Mountains, China ----- ZHOU Decheng, LUO Geping, HAN Qifei, et al ( 81 )
Response of herbaceous vegetation to phosphorus fertilizer in steppe desert — «=+++-+++ SU Jieqiong, LI Xinrong, FENG Li, et al ( 93 )
Spatiotemporal characteristics of landscape change in the coastal wetlands of Yancheng caused by natural processes and human
ACHIVIEIES  +verrrrrrornsrnenneensnneeneaeteaeeten et e e ane e ans ZHANG Huabing, LIU Hongyu, HAO Jingfeng, et al (101)
Response of species diversity in Caragana Korshinskii communities to climate factors and grazing disturbance in Shanxi, Shaanxi,
Ningxia and Inner Mongolia ««+«seserererereseseseneieieeieeeene. ZHOU Ling, SHANGGUAN Tieliang, GUO Donggang, et al (111)
Seasonal change of leaf morphological traits of six broadleaf seedlings in South China ++rscererererarerrrararieieieieiiieieiiieiiiieee..
................................................................................. XUE Li,ZHANG Rou,XI Ruchun,GUO Shuhong, et al (123)
Correlation analysis on Reaumuria soongorica seed traits of different natural populations in Gansu Corridor «-«=«+-srseeessrrereeareeeeceees
...................................................................................................... SU Shiping, LI Yi, CHONG Peifang (135)

Carbon fixation estimation for the main plantation forest species in the red soil hilly region of southern-central Jiangxi Province,

CREDA  ++eeeerrerneereen et et e et ee et e e et e et et e et e et e e e e st eaeeaeeaneeans WU Dan, SHAO Quangin, LI Jia, et al (142)
Effects of clonal integration on growth of Alternanthera philoxeroides under simulated acid rain and herbivory «-«-er-roeeeeeerreereeeene.
...................................................................................................... GUO Wei, LI Junmin, HU Zhenghua (151)
Difference of the fitness of Helicoverpa armigera (Hiibner) fed with different pepper varieties +«+«sesesesesererrereeerianatinniiniiin,
.................................................................................... JIA Yueli, CHENG Xiaodong, CAI Yongping, et al (159)
Hyperspectral estimating models of tobacco leaf area index — -«+-+---+-+ ZHANG Zhengyang, MA Xinming, JIA Fangfang, et al (168)
Temporal and spatial distribution of Bemisia tabact on different host plants — =svseeeeerererererereeeeeeees CUI Hongying, GE Feng (176)
Abundance and composition of CO,fixating bacteria in relation to long-term fertilization of paddy soils — =r=rrerorrerrerrremererenereeene.
................................................................................. YUAN Hongzhao, QIN Hongling, LIU Shoulong, et al (183)
Effect of Leucaena leucocephala on soil organic carbon conservation on slope in the purple soil area — +rororrrrerreroreerreeereneeenene.
............................................................................................. GUO Tian, HE Binghui,JIANG Xianjun,et al (190)
Isolation and the remediation potential of a Laccase-producing Soil Fungus F-5 = +corerrererrerarmerecieiiieiieiiiieicieeenenes
............................................................................................. MAO Ting, PAN Cheng, XU Tingting, et al (198)
Spatial heterogeneity of soil microbial biomass in Mulun National Nature Reserve in Karst area +-rorserererrresererresneneeereeeenne.
....................................................................................... LIU Lu, SONG Tongqing, PENG Wanxia, et al (207)

Root functional traits and trade-offs in one-year-old plants of 25 species from the arid valley of Minjiang River =---r-ecevoreererereeeeceees
............................................................................................. XU Kun, LI Fanglan, GOU Shuiyan, et al (215)
Spatial distribution of carbon density in grassland vegetation of the Loess Plateau of China +rorecererersrorararrieieneieieiiieieiiaiieeee..
.................................................................................... CHENG Jimin, CHENG Jie, YANG Xiaomei, et al (226)

Effect of nitrogen concentration in the subtending leaves of cotton bolls on the strength of source and sink during boll development
................................................................................. GAO Xiangbin, WANG Youhua, CHEN Binglin, et al (238)
Long-term tillage effects on soil organic carbon and microbial biomass carbon in a purple paddy soil = +wrcorreerreroreerreerreeeenne.
....................................................................................... LI Hui, ZHANG Junke, JIANG Changsheng, et al (247)
Effects of exogenous calcium on resistance of Hydrilla verticillata (L. f. ) Royle to cadmium stress — «esesreseseeresemeseeenceaeeeenn.
.......................................................................................... MIN Haili, CAI Sanjuan, XU Qinsong, et al (256)
Comparison of grain protein components and processing quality in responses to dim light during grain filling between strong and weak
gluten wheat CUllivars —+«+++ssseesrsssesnsnts ittt LI Wenyang, YAN Suhui, WANG Zhenlin (265)
Review and Monograph
Salt-responsive mechanisms in the plant root revealed by proteomic analyses «+occececececcececceceeees ZHAO Qi, DAI Shaojun (274)
The research progress and prospect of watershed ecological risk assessment — -+--+ XU Yan, GAO Junfeng, ZHAO Jiahu, et al (284)
A review of the environmental behavior and effects of black carbon in soils and sediments —«cocceeerererrereeees WANG Qing (293)
Scientific Note
Variation in main morphological characteristics of Amorpha fruticosa plants in the Qinghai-Tibet Plateau -«---ecocrerererreaeerrecereeane.
................................................................................. LIANG Kunlun, JIANG Wenging, ZHOU Zhiyu, et al (311)
Identification of aphid resistance in eleven species from Dendranthema and Artemisia at seedling stage — =v=wrrrrrerrersrererreeeeeeenes
.......................................................................................... SUN Ya, GUAN Zhiyong, CHEN Sumei, et al (319)
Research of padded film for afforestation in coastal argillaceous saline-alkali land ««===sscreessermrerermnenecmnenecnnnecenncaaeenenees

........................................................................ JING Feng’ ZHU Jinzhao7 ZHANG Xuepei’ et al (326)



(AR B B A A2 B A ARBR e AR T, 1T 1981 4F, F2 2RI A= A if

(EBZ|RY2012 F£4EITRE

2

3_!\_‘

Ji

U AUHTPERMIE SR , R WG RE S B QAR 255 A R D7 1) A0 75 £ 1k SO 5 W9 fi 4 5 A2 A5 22 BIE OB s
i TR % I BY s e L o NN R R R B S B R =

(A

Yar:
?rjl ﬁ o

Hey A2 HH), K16 FFA,280 1L, B N E M 70 T/, &4 E W 1680 TT.,

FE IR &S .82-7  FEAMIREALS :M670  ArifEFIS . ISSN 1000-0933  CN 11-2031/Q
A [ MR SR K T T B, A nT B S G BRI RIS, U T KRB AR BN | S SE e A 1

TEAEITI

B . 100085 JL i IE X IGEH 18 5 H

E-mail; shengtaixuebao@ rcees. ac. c¢n

WEEBEMRE fLat

5]
.

: (010)62941099 ; 62843362

: www. ecologica. cn

HITHRE XIKE B ¥

£ &5 % #H ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO) (Semi thly. Started in 1981)
CEATI 1981 453 7 B1F) emimonthly, Started in
|3E H1il (01241 H) Vol.32 No.1 2012
% L= <ﬁ£z§%*l§>?ﬁiﬁﬁﬁ Edited by Editorial board of
Sk - JEHTGE DOULS 18 5 ACTA ECOLOGICA SINICA
Hﬂgﬂéﬁ@ :100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
Ui : (010)62941099 Tel (010162941099
www. ecologica. cn www. ecologica. cn
shengtaixuebao@ rcees. ac. cn .
N Shengtaixuebao@ rcees. ac. cn
PN
i~ ig ,ﬁ?jg{ﬁ Ko Editor-in-chief FENG Zong-Wei
g DI
o L 202 A Supervised by China Association for Science and Technology
B hEESE S
&
3L A% 22 e AT ng== TN Sponsored by Ecological Society of China
Hp R A B AR IS
Motk . b 50 E R K 18 & Research Center for Eco-environmental Sciences, CAS
M L 4w i . 100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
; Published by Science Press
H M 4 & 2 K &
Hihk . b AR IR ILHT 16 5 Add:16 Donghuangchenggen North Street,
MR B A . 100717 Beijing 100717, China
En Rl AEECIEARE R Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & B i Beijing 100083 , China A
Hitik . AR FEIAR AL 16 5 Distributed by Science Press m ;—
EHKB[Q’?H&% :100717 Add 16 Donghuangchenggen North g
Eﬁﬁ'ﬁ 31(910>6;‘g34563 Street, Beijing 100717 , China | —n
-mail ; journal @ cspg. net Tel: (010)64034563 o -
N . : o NS
2l N in‘li] é%i@ B)Ej\ 577 5 = E-mail ; journal @ cspg. net O =
EISNEAT o R 155 A S =3
Hutik . AL 5T 399 1548 Domestic All Local Post Offices in China > 8
Hﬂglﬂléﬁﬁ% .100044 Foreign China International Book Trading (%] o
. ) ——
IT&2E X e o Corporation - ":
¥ oaiE LR 550 8013 5 Add:P. 0. Box 399 Beijing 100044 , China _

ISSN 1000-0933

ERSMAFRIT

CN 11-2031/Q

ERNHEZRS 82-7

E s EZ TR S M670

EM 70.00 T



	fm+ml-zw.pdf
	stxb201011181645.pdf
	ml-yw+fd.pdf



