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Abstract ; The herb community at northern slope of Tianshan Mountain in Ili of Xinjiang was divided into
three functional groups namely grass, forb, and legume according to nitrogen fixation capacity and
morphological characteristics, the contents of N and P and N/P ratio of leaves of each functional group
were compared, and correlation analysis and redundancy analysis ( RDA) were used to analyze the
relationships between each index and environmental factors ( containing climate, altitude, and soil
factors ) . The results show that the contents of N and P in leaves of total herb community at northern slope
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of Tianshan Mountain in Ili of Xinjiang are 29.02 and 3.21 g - kg™' respectively, and the N/P ratio is
10.02. There are significant (P<0.05) differences in leaf N content among three functional groups, the
legume functional group has the highest leaf N content, while the grass functional group has the lowest
leaf N content; the leaf P contents of legume and forb functional groups are significantly higher than that
of grass functional group; the leaf N/P ratio of legume functional group is significantly higher than those
of the other two functional groups. In general, the leaf N content and N/P ratio of legume functional
group are the highest, its P content is also relatively high, and the variation coefficient of each index is
the smallest; while the contents of N and P in leaves of grass functional group are the lowest, the N/P
ratio is also relatively low, and the variation coefficient of each index is the largest. The correlation
analysis result shows that the leaf N content of grass functional group increases with the increase of annual
mean precipitation ( MAP ), which shows a significant positive correlation; the leaf N content of forb
functional group increases with the increase of annual mean temperature ( MAT ), which shows a
significant positive correlation, and the P content decreases with the increase of MAP, which shows an
extremely significant ( P<0.01) negative correlation; the leaf P content of total community also decreases
with the increase of MAP, which shows a significant negative correlation. The result of redundancy
analysis shows that the contents of N and P and N/P ratio of leaves of grass functional group are mostly
affected by MAP, those of forb functional group, legume functional group, and total community are
mostly affected by soil total nitrogen content. The comprehensive analysis result shows that the plant
growth of different functional groups in herb community at northern slope of Tianshan Mountain in Ili of
Xinjiang is restricted by N; the responses of leaf N and P stoichiometry characteristics of different
functional groups to environmental factors are evidently different, indicating that the nutrient utilization
pattern of each functional group is different. In general, annual mean precipitation, altitude, and soil
total nitrogen content are the important environmental factors affecting the stoichiometry characteristics of
three functional groups and total community at northern slope of Tianshan Mountain in Ili of Xinjiang.

Key words: northern slope of Tianshan Mountain in Ili of Xinjiang; herb community; functional group;
N and P stoichiometry characteristics; environmental factor
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Table 1 Basic situation of test plots at northern slope of Tianshan Mountain in Tli of Xinjiang"

éﬁ:’ Lni;f] " L:ﬁﬁ%g AlVm  MAP/mm  MAT/C WCy/% BD 0C pHy CECs TN

1 ES4°47'57" N44°04'40" 1845 26530 204 1607  1374.29 20.6 7.03 41.17 5.26
2 ES4°47'54" N44°04'41" 1886 26530  2.04 16.07 137429 20.6 7.03 41.17 5.26
3 E84°48'20" N44°06'17" 1803 25627  2.59 1653 1350.57 25.8 7.4 36.17 434
4 E84°48'23" N44°06'18" 1762 25627  2.59 1653 1357.57 29.0 7.49 34.67 434
5 ES4°48'24" N44°06'18" 1752 256.27 2.5 1653 1357.57 29.0 7.49 34.67 435
6 ES4°49'31" N44°07'03" 1640  236.65 3.78 1587 141543 15.0 7.61 36.67 3.23
7 E84°49'32" N44°07'05" 1622 236.65 3.78 1627 1411.29 14.6 7.69 37.17 3.23
8§  E84°49'30" N44°07'09" 1586  236.65 3.78 1647 1402.86 14.6 7.66 37.67 3.23
9 ES4°49'30" N44°07'10" 1574 236.65 3.78 16,47 1402.86 14.6 7.66 37.67 3.23
10 E84°26'37" N43°46'03" 2920  372.83 3.54 1933 1240.14 59.4 7.27 50.33 5.30
11 E84°27'10" N43°46'41" 2701  336.65 1.89 19.47 120571 64.0 7.34 47.00 5.28
12 E84°28'06" N43°48'03" 2525 33433 1.77 18.87  1254.43 50.8 7.43 47.17 5.23
13 E84°42'52" N44°04'10" 1745 20560  5.67 1613 1389.43 29.4 7.59 40.50 3.69
14 E84°23'02" N43°39'09" 2403 29558  0.03 18.93  1195.29 39.2 7.23 40.67 5.40
15 E84°26'45" N43°42'32" 3061  390.97  4.40 17.80  1077.86 114.8 6.33 48.50 4.64
16 E84°26'40" N43°42'S6" 3209  405.63 5.0l 1793 1102.86 105.0 6.46 50.33 4.43
17 ES84°03'43" N43°4326" 2080 28448 085 16.93 124000 73.6 6.84 36.00 7.99
18 E84°25'09" N43°43'44” 3456  436.61 6.26 1707 1151.00 104.8 6.46 53.50 4.18
19 E84°42'52" N44°04'10" 1745 20560  5.67 1613 1389.43 29.4 7.59 40.50 3.69
20 ES4°24'03" N44°41'13" 2838 14252 9.97 1647 1478.29 12.8 8.34 46.67 2.39
21 ES4°02'07" N43°43'12" 2034 267.80 1.73 16.93 122871 82.4 6.79 34.83 6.54
22 ES4°21'53" N43°21'54" 2115 247.07  2.10 18.00 126871 56.8 7.33 38.83 7.19
23 ES4°23'00" N43°22'19" 2275 268.14  0.94 1767 1281.00 51.8 7.11 42.33 5.22
24 E84°23'08" N43°24'S3" 2566  337.48  2.37 1720 1175.14 102.6 6.67 41.00 4.66
25 E84°26'26" N43°27'16" 3200  383.07 436 16.00  1110.14 101.8 5.56 45.17 4.46
26 ES4°38'31" N44°14'47" 2070 18318 7.3 16.87  1469.29 9.4 8.21 34.00 1.95
27 ES4°40'S1" N43°13'48" 2127 250.04 1.62 16.87  1289.14 78.2 6.73 38.50 7.69
28 E84°14'51" N43°17'26" 1613 20378 452 1773 131771 4738 7.43 39.33 5.12
29 ES4°09'14" N43°18'32" 1528 19643  5.05 1733 1353.86 41.4 7.41 34.00 3.86
30 N83°11'33" N43°18'47" 1495 228.18 429 1593 1353.14 46.2 7.30 26.67 5.11
31 N83°10'59" N43°18'S0" 1283 246.58  3.36 1627 1345.00 38.0 7.50 28.00 8.03
32 E82°43'31" N43°04'19" 1768 25280  3.64 16.87 129957 56.2 6.73 38.17 6.18
33 E82°40'27" N43°05'22" 1671 23755 455 1447 1396.57 53.6 7.23 28.50 5.78
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gﬁf Lnfﬁ N Li m%e Alvm  MAP/mm MAT/C WCy/% BD, 0Cs pH, CEC, TN,
34 E83°10'59” N43°18'50" 1283 246.58 3.36 16.27 1 345.00 38.0 7.50 28.00 8.03
35 ES2°32'36" N43°0505" 2456 35024 046 1420  1410.00 37.4 696 3400 7.10
36 ES2°31°09" N43°05'31" 1564 23958 482 1613 131157 65.0 689 3183 7.49
37 E82°31'11" N43°05'44" 1 501 224.34 5.59 15.87 1322.71 62.8 7.06 32.33 8.55
38 £82°01'29” N43°03'01” 1 998 302.16 3.21 15.60 1 385.14 28.4 7.47 31.17 3.14
30 ES2°08'58" N43°03'05" 2456 35024 046 1420 1410.00 37.4 696 3400 437
40 E82°08'35” N43°04'26" 2 385 320.30 2.01 16.13 1272.14 59.6 6.56 33.67 7.55
41 E80°45'46” N42°53'57" 1 936 307.50 5.08 15.27 1 367.43 42.0 7.56 36.83 2.84
42 E81°16’16” N43°08'31” 1775 340.55 4.20 15.87 1362.43 39.0 7.59 26.17 3.40
45 ESIClI43 N43°137217 2353 38681 2.01 1760 1282.57 47.8 689 4283 5.65
44 E81°48'37" N43°16'31” 1415 268.40 5.71 15.53 1442.43 12.4 7.90 31.17 2.33
45 E81°03’57" N42°43'10" 1 960 339.13 2.98 17.20 1 302.29 41.6 7.17 35.83 3.70
46 ES1°02/55" N42°44'32" 1985 33395 336 1653 135229 32.0 744 30,67 402
47 E81°07'35” N43°12'49” 2 030 386.25 2.20 17.13 1 328.57 35.2 7.29 41.17 3.96
48 E81°07'06” N43°13'40” 2 120 381.70 2.56 15.80 1 301.29 47.2 6.96 35.67 5.57
49 E81°01'37” N43°23'05" 3178 479.69 3.09 17.73 1 209.86 79.6 6.00 41.17 5.38
SO ES1°02'40" N3°23'31" 3042 480.05 313 1827 113686 94.0 583 4317 3.98
51 E81°02'47" N43°24'26" 2 838 142.52 9.97 16.47 1 478.29 12.8 8.34 46.67 2.39
52 E81°03’30” N43°25'33” 2 573 436.44 0.65 17.07 1223.71 73.2 6.24 43.33 4.18
53 £81°04'56" N43°26'33" 2120 406.56 1.17 15.47 1327.71 38.2 6.70 33.83 5.67
sS4 E81°05'46" N43°27'29" 2233 41230 0.8 1580  1334.57 412 713 2750 3.97
55 E81°07'04” N43°28'51” 2 015 378.04 2.76 15.73 1 346.71 30.8 7.36 34.00 5.73
56 E81°06'56” N43°29'27" 1763 373.04 3.01 15.80 1 365.43 30.6 7.36 30.50 4.18
57 E81°10'31” N44°27'03” 1 924 394.89 0.80 16.40 1301.14 50.4 6.77 40.00 5.15
58 E81°00'S6" N44°2731" 1845 26530  2.04 1607 137429 20.6 703 4117 5.26
59 E84°33’11” N44°07'24" 1953 265.43 2.11 15.93 1 313.43 52.4 6.51 35.50 7.57
60 E84°40'57" N44°08'57" 1 376 220.26 4.80 16.40 1429.71 21.6 8.19 36.50 3.62

DAl Wik Altitude; MAP . AEF K B Annual mean precipitation; MAT: AR Annual mean temperature; WC: + 45 7K H Water content of
soil; BDg: 155 Bulk density of soil (cg + em™); OCg: 3EH HLIK ¥ I Organic carbon content of soil (g « kg™") 5 pHg: 43 pH {H pH value
of soil; CECg: +HEPHE T35 e iz Cation exchange capacity of soil (cmol * kg’l )5 TNg: 4 EH Total nitrogen content of soil (g * kg’l ).
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Table 2 Comparison on contents of N and P in leaves and their stoichiometric ratio of different functional groups in herb community at northern

slope of Tianshan Mountain in Ili of Xinjiang (X+SD)"

UIteH N&®/(g-kg™) P&H®/ (g kg!) N/P Lt
Functional group N content P content N/P ratio

REE Grass 21.90+7.96¢ * (36.34% ) 2.50+1.23b = (49.28%) 9.79+3.94b(40.27% )
Z%H Forb 29.49+9.72h(32.95% ) 3.37+1.42a(42.18%) 9.74+3.71b(38.08% )
FB} Legume 39.16+8.70a * (22.23%) 3.17+1.06a(33.62%) 13.13+3.28a * (24.96% )
JSAE Total 29.02+10.21(35.19%) 3.21+£1.40(43.63%) 10.02+3.82(38.14% )

D RF R [6 B /NG B R [ — 48 bR 76 S Rl B RE B 1] 22 % @ # ( P<0.05) Different lowercases in the same column indicate the significant
(P<0.05) difference in the same index among different functional groups; * : AN[F|LIRERES BEVE AKA] 22 5 i 2 (P<0.05) The difference between
different functional groups and total community is significant ( P<0.05). ES R EHSECN R R Percentages in brackets are the coefficients of

variation.
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Table 3 Correlations between contents of N and P in leaves of different functional groups in herb community with annual mean temperature and
annual mean precipitation at northern slope of Tianshan Mountain in Ili of Xinjiang"

IRERE N i S ARSI AL A T P SRS AR A 005 T

Functional group Fitted equation of N content with annual mean temperature Fitted equation of P content with annual mean temperature
ARHE Grass y, =-0.456 1x,+22.832 7 (R=-0.178 3,P=0.109 0) y,=0.015 8x,+2.471 1 (R=0.039 8,P=0.7229)

Z% K Forb ¥, =0.452 6x,+28.526 5 (R=0.123 3,P=0.016 6) ¥,=0.039 7x,+3.283 9 (R=0.073 9,P=0.152 2)

HFl Legume ¥y, ==1.725 3x,+44.447 3 (R=-0.272 1,P=0.089 4) vy, =-0.188 3x,+3.743 8 (R=-0.242 7,P=0.131 3)
JEA Total v, =0.322 0x,+28.313 0 (R=0.083 9,P=0.061 2) ¥, =0.030 2x,+3.144 0 (R=0.057 4,P=0.200 6)
ThRest N &t AR KK 3 A U e P i HAER BRI IE TR

Functional group Fitted equation of N content with annual mean precipitation Fitted equation of P content with annual mean precipitation
ARHE Grass y;=0.027 9x,+13.332 3 (R=0.269 5,P=0.014 3) ¥, ==0.000 2x,+2.557 3 (R=-0.010 9,P=0.922 3)

Z& 1L Forb ¥, =-0.008 5x,+32.284 6 (R=-0.066 6,P=0.197 1) v, =-0.003 1x,+4.417 0 (R=-0.171 1,P=0.000 9)

S Fl Legume y;=0.019 6x,+33.391 3 (R=0.141 6,P=0.383 3) ¥, =-0.003 1x,+4.100 6 (R=-0.187 3,P=0.247 0)
A Total ¥, ==0.001 3x,+29.441 0 (R=-0.009 7,P=0.828 4) y,=-0.002 1x,+3.899 7 (R=-0.116 2,P=0.009 3)

1

2.3 MEEFNEREMEEAEIIGERMN A NP
HFiT EFHERR I

2.3.1 N.PACFIZHIEL BB E T 89 TR
MRS DA AL R AL AR A NP At
AR 55 AF R R AR 24 [ K R AR DG PR 2 B 45 2R A 2
VAT B B A AR ) %k PR 5E DR 5 B8 0 7, 00 NP
TR RS 2 IR N - AT U A, 1T 4 Ak
Pl 307 22 SRR WA 4,

SRR SR AR LA A RV A TR
DIREREM i N P AL R AR SR BT I 1 e R A 3R
THI7 22 STRR AR AR B I 253265 999% LA L, 15 WA Tk

1 0y 0 BEAS A 22 1 M gk R B85 IR 1 X Al 2 T i
LRI,

x4 MEFEXUCHEREYHEZARINEHIE NP HFIT
EFEESHERFXRNEITFERERKE

Table 4 Cumulative percentage variance of leaf N and P
stoichiometry characteristics of different functional groups with
environmental factors in herb community at northern slope of
Tianshan Mountain in Ili of Xinjiang

P Y 2t 2 5T/ %

IfeRE Cumulative percentage variance of each axis
Functional
group B 1 Al I By
Axis | Axis 1I Axis [ Axis IV
AREE Grass 71.45 99.95 100.00 100.00
Z%HE Forb 65.57 99.97 100.00 100.00
GA} Legume 82.58 99.99 100.00 100.00
S Total 61.00 99.96 100.00 100.00

)y] . NE®EN content; y,: P HSHP content; x, : AEIVE Annual mean temperature; x, : AEF 4K Annual mean precipitation.

232 NPWLFIHZIHELIBERFHLE Hig
FER IS AT Y REE A RS RERE T - NP fk
LR SERE N 71 RDA HEFE R LIE 1, &l
1 Af UL Ay BB DR 7 X R B D AR A | 2% B ) B R
GRIIRERE T B NP s T AR IR A R A R 1
S

M 1A AW FEOR RO RERE b AR Y BEOK &
(MAP) X N P & & N/P e sgm ik, 5
SIEAHSE A N & 5 4 PH B 728 e it (CECy )
A B S & (0Cy) , RIS K S (WCy) IR
(Alt) Fil MAP ¥R IEA G, 5 H 2R/ & & (TNy) |
13 pH {H (pHy ) . TIEZSE (BD,) F4EL IR ( MAT)
PIRAME; A P & E5 CEC, . 0Cs \WCy TNy Alt
FIMAP B2 IEASC, 5 pH (BDg Hl MAT 2 1AHC
A N/P 5 BDg, pHg Al MAP 35 IEAH 6, 5
TN, .CEC, ,0C \WCq Alt Fl MAT 35 5H G

A 1-B Al UL 7E 2% BT RE AR Y, TN A2 X
N.P &t & N/P g R IREEEF, HS P &
HEEHE, 5N SEAMNP R A N &
it 5 pHg \BDg Fil MAT $J2EAH G, 5HAD 6 A~ +
KRAMG; R P &85 pHy, WGy, OCq., TN,
CEC, 1 MAT ¥ IEAH G, 5 BDg Alt £l MAP 4 52
RS M A N/P 5 BD, . pH, . MAP il MAT 25
TEARSG, 5 A R T 2 ARG
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A REINFERE Grass functional group; B: 24 IIHERE Forb functional group; C: SAMIHERE Legume functional group; D &MA Total.

N: A N &4 N content of leaf; P I} P & & P content of leaf; N/P . M- & L N/P ratio of leaf; OCyg: A NS Organic carbon content
of soil; TNg: T3E£ % & & Total nitrogen content of soil; pHg: 13% pH {f pH value of soil; WCq: 1375 /K Water content of soil; BDg: 1345
Bulk density of soil; CECg: +IEBAE T3¢ e B Cation exchange capacity of soil; Alt: W Altitude ; MAT; 4E3457E Annual mean temperature; MAP ; A

%K Annual mean precipitation.

&1

FREFRERLUIHEREMEEARNERM A NP LFITERESFERE T8 RDA HiFE

Fig. 1 RDA ordination diagram of leaf N and P stoichiometry characteristics of different functional groups with environmental
factors in herb community at northern slope of Tianshan Mountain in Ili of Xinjiang

M 1-C AT L. 72 GRL D RERE TN &% i
N.P &EULK NP g KRR, HS N,
P SRR IEHK, 5 NP LREFAME, A N & &
5 CEC4 \WC, ,0C4 TN, \Alt FI MAP 6 > T4 2 1F
X, 57 3 AMHFREMAAALE R P S5 TN,
0C .CEC4 \WCq T Alt 5 AN FRIEIEAHK, 557 4
A F R G A N/P S BDg, pH,, MAP
MAT F1 Alt 5 MAFHRIEMAX, 55 4 AHETF =7
X,

FH I 1=D A . % B A AR P B Vi S AT 7, TN
JEXT A NP S A N/P HE 5 i die K A9 3 5% [
T, HE5 NP SEEIEMHX, 5 N/P LREFAHK, X

— ML H5URIRER 8GR N &5 5 pHg \BDy
TNy \MAT FIl MAP £ EAH5E, 5 CEC.,0C4 1 Alt &2
FAHDE, M5 WCy A M P & it 5 CECy TNy,
WCs OCq \Alt Fl MAT S IFAHE, 5 pHy .BD Al MAP
IR UM &, B N/P IS pH | BDg, MAT F1
MAP 2IEMX, 55 5 MHFREAMHK,
233 FBEEATHETEHBES  RKIETTICR L IAEE
XA R DIBEREMT B N P b2 SR i B 22k
PEATHER S5 R 5,

YEAREINFERE H N P fb2A e R AR &, BD,
FMAP 2 /N FA55 K 57 Bk 38 45 5 (27.3% 1 20.0% )
HAHE N B (P<0.01) ; Alt 1 57 Bk R 55 &
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%31 &

(20.6%) ,AHIPE IR 2 53 (P<0.05) K-, X 2% 5L
INREREN: A N P AL R I 5, TN A STk
T (25.3% ) HAHSCHERR 2% ; MAP (ATt FI1 OC4 Y 5T
BRI = (49K 16.6% 12.9% F1 11.5%) , #1&
PEIR B KT, MR RERE N P fb2% it R ARE
M5, TNg F 5T AR 26 55 5 (63.8% ) HLAH DG PR i 25
HEPEHE T 3 628952 TN, BDg Al MAP, BRLA A

THb, HABFREE 7 X AN R DU RERE NP AL~ 5
ES HAT AN R FE B Y DTRR S (H A4 T 35 AR DG

X RAFE YIRS SRR B NP AR R T
& ,TN, .OC, .CEC, Fll MAT #1522 ELA ) {2 25 i 4
Stk , TTERR N B 20.9% .20.5% (13.7% F1 11.7%;
BD, Hil MAP ¥ 52 BLAT I 2 AH M, STk 2 51k
10.7% 1 10.8% .,

®5 HEFERLUILHAERFNEREYMEERERIIEENE NP LFITEFENEZEHFREZHRIEER
Table 5 Results of importance order and significance test of environmental factors to leaf N and P stoichiometry characteristics of different
functional groups in herb community at northern slope of Tianshan Mountain in Ili of Xinjiang

FEMEHE REIIRERE  Grass functional group ZLELYIRERE  Forb functional group
Importance Ea) TR/ % F 4 P P TR/ % FAH PE
order Factor") Contribution rate F value P value Factor") Contribution rate F value P value

1 BDg 27.3 7.2 0.002 TNg 25.3 6.9 0.006
2 Alt 20.6 4.7 0.040 MAP 16.6 4.6 0.014
3 MAP 20.0 4.8 0.010 Alt 12.9 3.9 0.032
4 MAT 10.2 2.5 0.094 0Cg 11.5 3.2 0.038
5 WCq 7.9 2.1 0.130 CECq 10.2 2.9 0.054
6 0Cq 7.7 2.1 0.106 pHg 8.7 2.4 0.080
7 pHg 4.1 1.1 0.334 MAT 6.4 1.8 0.182
8 TNg 1.5 0.4 0.680 WCq 4.6 1.3 0.250
9 CECq4 0.7 0.2 0.840 BDg 3.7 1.0 0.370

FEIHF HRIIEETE  Legume functional group BfR Total

Importance SRS Tk % F A4 P [RF-D DTk % F{E PH

order Factor” Contribution rate F value P value Factors! Contribution rate F value P value

1 TNg 63.8 9.3 0.002 TNg 20.9 7.8 0.002
2 BDg 14.5 2.2 0.154 0Cyq 20.5 7.9 0.002
3 MAP 4.4 0.6 0.492 CECqg 13.7 5.2 0.006
4 0Cq 3.8 0.5 0.580 MAT 11.7 4.4 0.010
5 WCq 3.1 0.4 0.646 BDg 10.8 4.2 0.020
6 Alt 2.9 0.4 0.654 MAP 10.7 4.1 0.016
7 CECq4 2.5 0.4 0.674 Alt 6.2 2.4 0.084
8 pHg 2.5 0.4 0.678 WCq 5.2 2.0 0.136
9 MAT 2.4 0.3 0.736 pHg 0.4 0.1 0.892

D 0Cyq: TR S B Organic carbon content of soil; TN : + A 5B Total nitrogen content of soil; pHg: +3 pH {8 pH value of soil; WCs :
435K Water content of soil; BDg: + A Bulk density of soil; CECqg: 4 PH B 22 #e i Cation exchange capacity of soil; Alt: ViR

Altitude; MAT; 4E¥J3 Annual mean temperature; MAP ; 4E3F% /K & Annual mean precipitation.
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K2 HIR Setaria
TR S. viridis
8 Stipa
RITEL S S. orientalis
ICBEERSFE S. tianschanica var. gobica
KALEF S. purpurea
KEH S. grandis
BTSEE S S, caucasica
WHAEE S. caucasica subsp. glareosa
LTI Zoysia
ZEORE 7. Japonica



48

L7/ A S I R

%31 &

IR REREAEY) Plants of forb functional group

TR} Amaranthaceae
WA SR8 Salsola
B S. collina
W3 & Suaeda
W% S. glauca
PIEE} Apiaceae
M9 )E Angelica
H1E A. dahurica
St & Bupleurum
JL4EHH B. chinense
TEHJE Centella
FUES . C. asiatica
WEPRJE Cnidium
IR C. monnieri
G Torilis
B T. scabra
2P} Asteraceae
FIR Achillea
LI A. alpina
H3E)E Arctium
4232 A, lappa
& Artemisia
RE A frigida
KHFE A. sieversiana
W EE A. scoparia
W8 A, lavandulifolia
S50 8 Aster
35 A. tataricus
KHEJR Carduus
“KBE C. nutans
KNG E Carpesium
KZHG C. abrotanoides
%)@ Chrysanthemum
W24 C. indicum
HiJE Cirsium
#i C. japonicum
WEE Lactuca
WSS L. serriola
KRG Leontopodium

KEEEL L. leontopodioides

1248 Leucanthemum
144 L. wulgare
)% )@ Rhaponticum
™ R. uniflorum
T-HOUJR Senecio
THY% S. scandens
TSR Sonchus

W E K S. oleraceus

B S. wightianus

AR Taraxacum
A T. mongolicum
GHJE Xanthium
EH X. strumarium
L ERL Boraginaceae
HEE Lappula
ST L. lasiocarpa
I ISHEJE Myosotis
JNISH M. alpestris
R EE Rindera
PRE R, tetraspis
[t S I Trigonotis
i H1Z% T. peduncularis
T F4EF} Brassicaceae
B & Brassica
22 B. rapa var. oleifera
)& Capsella
3 C. bursa-pastoris
WEAKSEIE Cardamine
WEKFE C. hirsute
ACTEFEIE Dontostemon
ACHEFE D. dentatus
L5 @ Draba
Ei D. nemorosa
WEITIE Erysimum
BEIT E. amurense
AT Lepidium
MATZE L. apetalum
FEIKIE Lobularia
BFHER L. maritima
SRR Nasturtium
SIS N. officinale
W L@ Thlaspi
WiE T. arvense
&AL Campanulaceae
WEE & Campanula
WA C. medium
W5 & Codonopsis
W2 C. pilosula
KA Cannabaceae
KIKJE Cannabis
KK C. sativa
Fi15 %} Caryophyllaceae
EHJE Cerastium
HH- C. arvense subsp. strictum
JEAER} Convolvulaceae
FTWiAE)R Calystegia
FIWIAE C. hederacea
KRt Euphorbiaceae

K& Euphorbia
FLI KK E. esula
+ Kk E. wrczaninowii
e JLH#} Geraniaceae
LSRR Geranium

MR EHEEEE 6. dahuricum

PR B W G. sibiricum

BEEZER G. platyanthum

JEEF} Lamiaceae
P2 RS Lamium
FIE L. amplexicaule
AT )& Mentha
AT M. canadensis
JIITIE Nepeta
FREFRIIIT N. prauii
428 Origanum
42 0. vulgare
IR Perilla
IR P. frutescens
B RS Prunella
HHMHE P, vulgaris
FEBHIE Salvia
FUBHL S. japonica
FHBLHLS. plebeian
42 S. miltiorrhiza
AR Scutellaria
H{E 5 S. indica
IKIRJE Stachys
IKF S. japonica
T 3%El Lythraceae
TJH3%)E Lythrum
T 3% L. salicaria
FHIEL Nitrariaceae
IR IESE B Peganum
I%X5¢3% P. harmala
BEHFL Papaveraceae
FAEALE Dicranostigma
FEHEAE D. leptopodum
B8R Papaver
P HESE P. nudicaule
HFR} Polygonaceae
JW & @ Polygonum
B3 P viviparum
W& P. aviculare
S WEL P. plebeium
KHJE Rheum
&K R nanum
R Rumex
FRAE R. acetosa
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ZETiF} Plantaginaceae
FRAEE Angelonia
BFRAE A angustifolia
ZHiJ& Plantago
ZERT P. asiatica
B HE Ranunculaceae
53L& Aconitum
53k A, sinomontanum
R4 )8 Delphinium
ZR4E D. grandiflorum
AR Trollius
SHEAL T. chinensis
B Rosaceae
ZzB KR Potentilla
WIRZERSE P. supina
ZEB 3R P. chinensis

Hutfi )& Sanguisorba
ot S. officinalis
WWEEHE R Sibbaldia

PEER] Rubiaceae
hibifEIE Galium

EF G. verum

HhiE} Solanaceae

KAWF H. niger
JifiJ& Solanum
JeZE S. nigrum
i &k Thymelaeaceae
IR Stellera

SR RERFAEY) Plants of legume functional group

8} Fabaceae WETE M. falcata

8 Astragalus FORMRJE Melilotus
ZEH A, mongholicus FARNE M. officinalis
B KRS Lotus G JE Oxytropis

B Rk L. corniculatus

H1E & Medicago WU J& Thermopsis

IIAFHE S, procumbens

EWNEL G. odoratum

KANTFJ&E Hyoscyamus

WH S. chamaejasme

INEBETG. 0. glabra

AL Urticaceae
FIKIE Urtica
FHE U. fissa
JRIMER U. cannabina
LR} Verbenaceae
ELHRE Glandularia
LM G. x hybrida
HERL Violaceae
Hi3RJE Viola
= V. tricolor
XA SR V. biflora
HZEF; Vitaceae
M4 )& Parthenocissus
Ho¥ P. tricuspidata

Pt PP T, lanceolata
F R Trifolium
237 T, repens
PFHi T & Vicia
Lisg

HWiti V. sepium
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