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Leaf traits of 66 herbaceous species in Songnen grassland in Northeast China

SONG Yantao'**, ZHOU Daowei""*, WANG Ping’, LI Qiang'

1 Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Changchun 130102, China
2 Institute of Grassland Sciences, Northeast Normal University, Changchun 130024 , China

3 School of Urban and Environmental Sciences, Northeast Normal University, Changchun 130024, China

Abstract: Leaf traits such as specific leaf area (SLA) and leaf nitrogen concentration (LNC) play important roles in plant
functioning and are affected strongly by ecosystem properties and local environmental conditions. Quantifying the
relationships between leaf traits and traits differences among plant functional groups has received increasing attentions in
plant functional ecology over the past two decades.

We measured in total 7 leaf traits; SLA, LNC, leaf dry matter content ( LDMC), leaf thickness ( LT), leaf
phosphorus concentration ( LPC) , leaf chlorophyll (a+b) content ( Chl) and leaf carotenoid content ( Cd) among 66
herbaceous species. And we analyzed the correlation between leaf traits and the traits difference among perennial rhizome
grass (PR), perennial bunchgrasses (PB), perennial forbs (PF) and annuals/biannuals ( AB) in Songnen grassland,
Northeast China.

The results showed that LT variation (59.1% ) was the highest among the 7 leaf traits measured. Pearson correlation
showed that SLA, LNC, LPC, Chl and Cd were positively correlated with each other significantly. There was no significant
correlation between LDMC and LPC, however, LDMC was negatively correlated with all other leaf traits significantly. LT
was only negatively correlated to LDMC and SLA significantly, but not with others. LDMC, SLA, LT, LNC, LPC were
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significantly different among the 4 plant functional groups analyzed by one-way ANOVA (P <0.05). There was no
difference between Chl and Cd. PR and PB had no difference among the 7 leaf traits. The LDMC of PR and PB were
significantly higher than PF and AB. SLA, LNC, LPC of PR and PB were lower than PF and AB.

Key Words: specific leaf area; leaf dry matter content; leaf nitrogen concentration; photosynthesis; Songnen grassland
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Table 1 Definitions of abbreviations, acronyms, and units of plant traits

45 Abbreviation 2FR Definitation BL{Y Units
LDMC M AT F 5 Leaf dry matter content mg/g
SLA LT A Specific leaf area mm?/mg
LT M FJ& Leaf Thickness mm
LNC R % & & Leaf nitrogen concentration mg/g
LPC 8 & i Leaf phosphorus concentration mg/g
Chl 4% % &1 Leafl chlorophyll (a+h) content mg/g
cd K N E S Leaf carotenoid content mg/g

1 ARERPREHARFE
1.1 WF5EIX A AR

WFFEH A T b E R B AU R A A A IFIE 0 (44°337 N, 123°317 E, 4K 145 m) , Z X8 TR
KRR FEET R NEREAKR D>, k25 LR B RBREKE D LA FESRD, FEHR4.9 C,
=10 °C R 2920 C , TLF WY 140—160 d, 4 H HRAT4L 2800 h, 4ERF/K 2 300—500 mm, EH7E 6—9 H X4
AR K i 5 R B 70% , AF 28 & 1600. 2 mm, 20 JEFE/K 1) 3.5 %, i X b 330 IR 140—
160 m , DMIHEF I 3 A PR S E VD oA, Mo vk 3388 3845 1 pH o 7. 5—9,
1.2 LRIk

2008 4 8 H oy, 75 1 I Bh 2 B 1 064 b A e A A 5 3l B 3T 19 B ) R 4 19 B 54 T8 66 B ELAAEY)
R0 4 MHYISHRERES) . (1) ZAEAERZERE(PR; n=9),(2) ZEENERE (PB; n=5),(3) L4442
KH(PF; n=39),(4)1 HLEB 2 FERA(AB; n=13),

AR )R AR BT HH 8 4 I 1Y) HL B B B P LA (BR AR ) 29 30 g af M1 SE56 2 105 °CHE AR
T 18 min, 75 CEIRHET 2 EE A 6E, (RN, #e B RIAR R A R4 10 it e A D L s
TR E A A VKPR IR AR oy IS B0 =  SRIE AP T AR A7 T 4 CERVKAR 24 b, BUR R HUE
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YL T e R K A, 153 22— RAEFR M R B A = U SRR (LT) 5 B AH, ] SigmaScan Pro 4
SRR R AR SRS R A 75 CCHEARHET 24 h JEFRE . SLA =M R A/ T H , LDMC = I
T EE/ R K

LNC HPLE LN E , LPC ] NaOH #5Rl-FHER AT HL (i 2 ), 4R E a b, Cd HI 6L 2
Chl =43¢ a+M4EE b1,
1.3 ks

i g PEAR A SEPE T Pearson MG M (BURBAG SR ) AN Z2 TR 43 M, AN [R) D) REAF ] it P bR 19 2 S5 B
PRI ZE 7 225007 (5 2SS AT Ba 740 ) 1 LSD 28 eI R I M (R (1) 22 53, B K F @ =0. 05, T fy
i SPSS A1 4 (2004, ver. 13.0; SPSS Inc. , USA) 5,
2 #R
2.1 0 HRREEE

66 FhHEYIH A AR (28 TR, e KA R e/ MBI 3.5 f5 L) |, 28 5 RS 30% (F2) , Hirp I &
FE AR S e K, B KB B/ IMELIY 9.5 3%, A8 S R BT 60% 5 HR SR A B & 1 (CV =36. 5% ) FInt /514
i (CV=35.4% ) ; LA M 7 A i PSR R S | A8 D R AR R AUE 31% —33.5%
Z I,

K2 HWHEM 66 FEABEMH HERIFIE(n=66)

Table 2 Leaf traits characteristic of 66 herbaceous plants in Songnen grassland

HEIR BRI APS /M L INIE] S

Mean+SE Minimum Maximum CV/ %

LDMC 256.50+£11.2 97.1 487.2 35.4
SLA 19.50+0.8 7.32 39.5 31.7
LT 0.36+0.03 0.13 1.21 59.1
LNC 22.70+0.9 12.0 42.7 32.0
LPC 1.80+0.0 0.7 4.4 36.5
Chl 3.50+0. 1 1.2 6.9 33.4
Cd 0.90+0.0 0.4 1.7 33.1

2.2 MR PRIRZ B BAR SR &

66 TP T 4 B RS S R B B R SCHE (P =0.070) , 5 E YRR 2 3
M FAIOCEAR s Lo AU A JR B S B 3 I O (P=0.008) , S5 & i i it ISR s Rk
W1 N R B I IEASC R SRS A S R R AR R IS S B A i A
SR R ARSI D R B B IEANSC R B i S AR MR N R B B A R A
KR HENY PREHRBENIEMRGRI),

R3 MHAERMEXE(=60)

Table 3 Correlation coefficient among leaf traits

LDMC SLA LT LNC LPC Chl
SLA -0.276*

LT -0.516 *** -0.326**

LNC -0.282" 0.301" -0.035™

LPC -0.224M 0.498 *** -0.060™ 0.672***

Chl -0.315** 0.400 *** -0.146™ 0.699 “** 0.512*"

cd -0.273" 0.326** -0.037% 0.509 *** 0.392*** 0.881***

Pearson fHE/MT, WK, MK + P<0.05, % * P <0.01, = = = P <0.001 NS G
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ZouEHER (K 1), R EESH R Ty RSE ML mAEsas B ENRMHELR (LT=
-0.002LDMC-0.017SLA + 1.092) , RIXHTE S 0 549 5 3, W 2 Bl L e T R g 398 m 77 R AP 5 WA 28
A B R i R JER B R T BT RGBS SRR S S R AU A L R Y T A
KHKZ (Chl=0.101LNC + 0.039SLA + 0.406) , RPXHT R A i 07 2, W2 ZK B Eb v i AR ) 28 Jom g 258 o5 X6
R R AR, S 2R B R S R iR

n B LT/mm
np A i Chl/ (mge)

1 MREMHERXRIEE
Fig.1 Leaf trait relationships in three-dimensional space
IR S5 5 T A R A M R AR A S R LDMC; P<0.001, SLA: P<0.001, #%.F=32.022, r*=0. 504, P<0.001, n=66; M4t &£5

R RS BRI A R NC: P<0.001, SLA: P=0.025, $8I. F=35.174, r*=0. 528, P<0. 001, n=66; J& Ifi A i J {6 5 2 3 4z
[i) S £ A 3 5

2.3 A[EIIRERERLY M A PR 89 22 5+
Ti 22 Wi RG] S R AN D R A R D RERE ] A 35 25 57 (P>0. 05) L ETRIREA R D fig
HEM] 2252 B3 . ZAFEMR R ZARE AR BRI ) 505 3 B B A T AR A 28 2R W 1 AR 2R el
2 ARHE A 1 AR AR B 2 ARAEFORIN i L AR 2 B T 3 AN TIRERE s ZARA AR T R
i T2 AR, ZARE NV RRERN | AFRAE R 2 AR BRI R S HE WA DR EF AR E £
ARLEZRISHORN 1 AFAE B 2 ARAE AR A S B R E RS T2 MRERE, S ZFEAEMNEREZRAR
Fo AR 2 ARAEFOR I R R BES RRE  TE 3 AN IRERE (I 2) .
3 g
3.1 FABCR L AR R PR R
AR ST B T AR X A A - 18 45 A5 DR 3 RO ) T A B A R B R LG T R A
WIARICEHIR I RE S B VARG AN AR A 5 AR AR I0 VD AR R AR B, R T AR T
RHRICUDHOAB ), TR 950 A JEEREAR 1 DR A e o Tty 2 S 2 XUk X, L A
[ AR 0 U0 R TR A f T R AR (AE R 6.5 °C, AR FEK i 360 mm, 4F 28 & i 1935
mm) AR RSUR  ARERAD TRR AL A3 IO B U PR AR, P TR (Y A A 3
W T B> ZRA AR EHEURE I IREE ) [RIRE  A R AR o AR AR 1 T A R s I MR A R
I KRR - AR AR X A B4 2R, RO S AR i R PR E (R 57 R 59. 1% ) L E M 7 Ptk 57
R(FK2) , ATRE A AR a] 2285 2 SR AR R S [l M N AR AF A AR S | [l ok JRE BEAELAR X /N, 5 3
R SRR IR 22 R
PAMCRE L B AR W e R 23000 22,7 mg/g M1 1.8 mg/g (K 2), HHEHIXAH L, FA MR Hu A
Pyt A B R AR T PN St RO R A A PR M, SR I VD A R RS A Y T A R A A
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Fig.2 Comparison of leaf traits among different plant functional groups
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Gusewell "3 5 Xt R REAF ST 25 SREEFAR A U L >20 < 10 1 R H B /K P U IS M (0 1T (0 s o, A B
FAAEYII R 13,0/, %8 He HR R H B R DR Rl 2 B SRR LU (32 4) |, 2354 AT I P el AR X T
Hh D R R XA UEREAR X 2 6, Xk =

R4 MPEMBEREYHFERBRERENEHBIESETHRERILE

Table 4 Comparisons between leaf N, P and N :P of Songnen grassland and other studies on mass basis

WFFE X 45k LNC LPC NiP SR
Study area /(mg/g) /(mg/g) References
FAWCE L Songnen grassland 24.2 2.0 13.0 E'S
M523 B Tnner mongolia grassland 26.8 1.8 16.4

FHE L Xinjiang grassland 25.9 2.0 13.4 [16-17]
VU ELH Tibet grassland 28.6 1.9 15.7

BLJRID Y HE Horgin sand land 24.7 2.6 10.4 [15]

S [H il A=A Chinese terrestrial plants 20.2 1.5 16.3 [18]

3.2 FABCRHL AR R PR R] AT OGS R

ACAEY DI RETER Z (] A5G R R A2 22 Wb RIS ] A S5 AR i e AR ) DG 2R 2 A ) D AR 252
FEEMEENAZ B TR, iR R RA EOGHR, A0 e AR DG A RE T PR IHR A
Bl B AR L2 T TEARDGOC R D 22 FERMMCR b, S0 & B L TR e T i i A
[IERA R F MR R (K3, 1) o M T 50 S i i Fr i U3 R, DA AR Y U AR,
TR AR, A S e IR R AR R

b R 5 o T S R L o RS A A B A U OGO R (36 3) , Vile SE AN 11 A Hb AR
1039 XoF Kcdha 1 S uEA H T HE i TR AR 14 o 2 B SR AR B 180 ( (SLA xLDMC) ™) BERSAR A A Ak St - J52
JE . S5R WR I b S AR AR b i b S R L TR AR A AR e ST e R My AR L REAR 4
AOTIUIN R JEERE (BT 1) o AR IZ 5 R e e st DR AR I |, 7 B 7 A8 R 5 ik — 2D Bl

MER R AR S D RE FERDCE R, BB Y 7 fOLEHE ), RN N R R SR
BRR R B AR ICRE B IR R I 207 BB SEAE R8RS R A S A
MIEAHCOCR ) SR sl b2 SRR R R R Z Ab i g i MR 2 A DEOC R e
PR Z B AR O R B 2R R AR S N ZR A R MR R (r=0. 881,38 3) , HH 43 n] LU i SPAD-502
(HAR KRB 255 s i 20 PRI AT DA SR ORI S &
3.3 FABHCR LAY DI RERE M A MR Y 2 S

FHY T RERE X PR SRR BRI A2 25 R Ge T Re A AR T AS TR A R AL 20 AS T T e R AR %o
PR ¥ O A S R REAFAE 22 500 L 76 P9 5ty MR R S DX AR AR 0 1) 26 6 Y, 0 43 S AR A AR ZE R
B A N R AR A IS RSN 1 AR AR B 2 AR A 5 DI RERES LSRN, A BT i (1Y
LERRW] AR ERFNZARENERFG 7 D PR 25 52 A8 B35 (181 2) . A R AR AR 2R
ZJ& C4 WY, ZAFE AR LS C3 Y, —BoRUL, EARXT il TR RmEDEAME T, C4 MWL C3 1Y)
A R RALAE FTRGEE AR 2 SR 10 FAMCR )R T €3 C4 R A3 1 I 5S4 IX, MBAR IR, {X7E 7—8 1
Uy REWE L C4 R A BRI S X s e A e R A 55K T FLIZIXAE 7—8 H R £ . FEXFERY 2518 T, C4 fl
Py AARMER B A, X AT RERE €3 .C4 AR AR W By I PR ) i A S 35 A 22 S A B ok, s B
O AR A R R o — S D RERE T RE S B

W~y 5 i L TR ARL ) D RE AR A A WS P i R RO PRIR, ELI R~ B L o R £
BERIEGR ™ CAERY R DrReh & 8 T, B S WA A B ISR ORI B L B 5 4
S T e, L AR (A A B IR AR R 5, SRR ep R L AN O M B AR A R
(ZAFE MR ZER M ZARE AR R A R & B T 2 AR AR AR RO 1 AR AR 2 AR A REAR | LI
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HFIR T 2AR A 2220 | ARAE Y 2 AR AR B (18] 2) , R W 2 AR AR R B L0 D) RE AT 4 O BB 1 3% X BR
5o fE— @ PR L MAEYI M DR A A5 B R T A O 2 A AR R R S SR 1 AR AR B 2 ARAE R
A F AR A KRR R R BT LI RERE M R T A AR, B T BRI AR R R 1 @iﬁ
2$¢$2K FEZBER AT & O E AR, S8 A S R Eak AR E TR

R A, B R T H e IR (E 2)

WAW%%@ZME%H%?%@S%? NEGBIERNINBEREZ M2 F AR E (K 2), Zheng %5 X} +
R 7 AN HSTSE BN IR TR FEARFIRA 3 A A i R R R e B RS RIS
XA IR R KSR T8 —8, FAMY AR DIREREM B it S R S N R X IREE i L
AAXS AU, VT RE SR A RIFE Y DI RERE 2 0] 22 S5 AN B 35 B IR N T B2k — 20 3 KA XS RIS I A 5ok L
BRI RERER) 22 51
Bt gy L [ 25 A B A BORE B 35 B AT 91 ERERAE LT K5 Xinxin Xue 1560 0 SCHi 22 & 2k

References :

[1] MengTT, NiJ, Wang G H. Plant functional traits, environments and ecosystem functioning. Journal of Plant Ecology, 2007, 31(1) : 150-165.

[ 2] Wright IJ, Reich P B, Westoby M, Ackerly D D, Baruch Z, Bongers F, Cavender-Bares J, Chapin T, Cornelissen J H C, Diemer M, Flexas J,
Garnier E, Groom P K, Gulias J, Hikosaka K, Lamont B B, Lee T, Lee W, Lusk C, Midgley J J, Navas M L, Niinemets U, Oleksyn J, Osada
N, Poorter H, Poot P, Prior L, Pyankov V I, Roumet C, Thomas S C, Tjoelker M G, Veneklaas E J, Villar R. The worldwide leaf economics
spectrum. Nature, 2004, 428 (6985) ; 821-827.

[ 3] ZhengS X, Shangguan Z P. Spatial patterns of photosynthetic characteristics and leaf physical traits of plants in the Loess Plateau of China. Plant
Ecology, 2007, 191(2) : 279-293.

[ 4] Reich P B, Oleksyn J. Global patterns of plant leaf N and P in relation to temperature and latitude. Proceedings of the National Academy of
Sciences of the United States of America, 2004, 101(30) : 11001-11006.

[5] Wright 1], Reich P B, Cornelissen J H C, Falster D S, Groom P K, Hikosaka K, Lee W, Lusk C H, Niinemets U, Oleksyn J, Osada N, Poorter
H, Warton D I, Westoby M. Modulation of leaf economic traits and trait relationships by climate. Global Ecology and Biogeography, 2005, 14
(5): 411-421.

[ 6] Zhou DW, Zhang Z X, Jin Y H, Wang P, Wang X Z. Regionalization and distribution pattern of vegetation of Northeast China. Chinese Journal of
Plant Ecology, 2010, 34(12) : 1359-1368.

[7] Zheng HY, Li ] D. The Grassland Vegetation and Its Utilization and Conservation on the Songnen Plain. Beijing: Science Press, 1993.

[8] BaiYF, Han X G, WuJ G, ChenZ Z, Li L H. Ecosystem stability and compensatory effects in the Inner Mongolia grassland. Nature, 2004, 431
(7005) ; 181-184.

[ 9] BaoSD. Analysis of Soil Characteristics. 3rd edn. Beijing: Chinese Agricultural Press, 2005.

[10] Wang Y D, Liu N. Experimental Guidance for Plant Biology. Beijing: Higher Education Press, 2001.

[11] Cornelissen ] H C, Lavorel S, Garnier E, Diaz S, Buchmann N, Gurvich D E, Reich P B, ter Steege H, Morgan H D, van der Heijden M G A,
Pausas J G, Poorter H. A handbook of protocols for standardised and easy measurement of plant functional traits worldwide. Australian Journal of
Botany, 2003, 51(4) : 335-380.

[12] Vile D, Garnier F, Shipley B, Laurent G, Navas M L, Roumet C, Lavorel S, Diaz S, Hodgson J G, Lloret F, Midgley G F, Poorter H,
Rutherford M C, Wilson P J, Wright I J. Specific leaf area and dry matter content estimate thickness in laminar leaves. Annals of Botany, 2005,
96(6) : 1129-1136.

[13] LiXL,LiXH, Jiang D M, Liu Z M, Wang H M, Ji L Z. Leaf morphological characters of 22 compositae herbaceous species in Horgin sandy
land. Chinese Journal of Ecology, 2005, 24(12) : 1397-1401.

[14] LiuJ H, Zeng D H, Lee D K. Leaf traits and their interrelationships of main plant species in southeast Horqin sandy land. Chinese Journal of
Ecology, 2006, 25(8) : 921-925.

[15] Zhao HY, Li Y L, Wang X Y, Mao W, Zhao X Y, Zhang T H. Variations in leaf traits of 52 plants in Horqin sand land. Journal of Desert
Research, 2010, 30(6) : 1292-1298.

[16] HeJS, FangJ Y, WangZ H, Guo D L, Flynn D F B, Geng Z. Stoichiometry and large-scale patterns of leaf carbon and nitrogen in the grassland
biomes of China. Oecologia, 2006, 149(1): 115-122.

http ; //www. ecologica. cn



86 ZSO O ¢ 3 &
[17] HelS, Wang L, Flynn D F B, Wang X P, Ma W H, Fang J Y. Leaf nitrogen: phosphorus stoichiometry across Chinese grassland biomes.

Oecologia, 2008, 155(2) : 301-310.

[18] Han W X, Fang J Y, Guo D L, Zhang Y. Leaf nitrogen and phosphorus stoichiometry across 753 terrestrial plant species in China. New
Phytologist, 2005, 168(2) : 377-385.

[19] Zeng D H, Chen G S. Ecological stoichiometry: a science to explore the complexity of living systems. Chinese Journal of Plant Ecology, 2005, 29
(6): 1007-1019.

[20] Koerselman W, Meuleman A F M. The vegetation N :P ratio: a new tool to detect the nature of nutrient limitation. Journal of Applied Ecology,
1996, 33(6) : 1441-1450.

[21] Giisewell S. N:P ratios in terrestrial plants: variation and functional significance. New Phytologist, 2004, 164 (2) : 243-266.

[22] Zhou D W. A phylogenic approach to comparative functional plant ecology. Acta Ecologica Sinica, 2009, 29(10) : 5644-5655.

[23] Wright I J, Groom P K, Lamont B B, Poot P, Prior L D, Reich P B, Schulze E D, Veneklaas E J, Westoby M. Leaf trait relationships in
Australian plant species. Functional Plant Biology, 2004, 31(5) : 551-558.

[24] Wright 1], Reich P B, Cornelissen J H C, Falster D S, Garnier E, Hikosaka K, Lamont B B, Lee W, Oleksyn J, Osada N, Poorter H, Villar R,
Warton D I, Westoby M. Assessing the generality of global leaf trait relationships. New Phytologist, 2005, 166(2) : 485-496.

[25] Reich P B, Walters M B, Ellsworth D S. From tropics to tundra; global convergence in plant functioning. Proceedings of the National Academy of
Sciences of the United States of America, 1997, 94(25) . 13730-13734.

[26] Lewandowska M, Jarvis P G. Changes in chlorophyll and carotenoid content, specific leaf area and dry weight fraction in Sitka spruce, in response
to shading and season. New Phytologist, 1977, 79(2) . 247-256.

[27] Veres S, Téth V R, Laposi R, Oldh V, Lakatos G, Mészaros 1. Carotenoid composition and photochemical activity of four sandy grassland species.
Photosynthetica, 2006, 44(2) : 255-261.

[28] Gaaboréicik N. Relationship between contents of chlorophyll (a+b) (SPAD values) and nitrogen of some temperate grasses. Photosynthetica,
2003, 41(2) ; 285-287.

[29] Bakker M A, Carrefio-Rocabado G, Poorter L. Leaf economics traits predict litter decomposition of tropical plants and differ among land use types.
Functional Ecology, 2011, 25(3) ; 473-483.

[30] Gitay H, Nobel I R. What are functional types and how should we seek them? //Smith T M, Shugart H H, Woodward F I, eds. Plant Functional
Types: Their Rrelevance to Ecosystem Properties and Global Change. Cambridge: Cambridge University Press, 1997 3-19.

[31] Cabido M, Cabido M. Vive la différence: plant functional diversity matters to ecosystem processes. Trends in Ecology and Evolution, 2001, 16
(11): 646-655.

[32] Sage R F, Monson R K. The biogeography of C, photosynthesis: patterns and controlling factors // Sage R F, Monson R K, eds. C, Plant Biology.
San Diego: Academic Press, 1999 313-373.

[33] Wilson P J, Thompson K, Hodgson J G. Specific leaf area and leaf dry matter content as alternative predictors of plant strategies. New Phytologist,
1999, 143(1) : 155-162.

Sk

[ 1] e, fifg, TEE. mYIGetik SRS mAES RS, MY ESEM, 2007, 31(1) : 150-165.

[ 6] MEEE, KIER, Prigte, £7, 28 RICETEK RS R. MYAESER, 2010, 34(12) : 1359-1368.

[ 7] HSER%E, 28R, MMACT R R A B SR R . dbat . Rl it 1993,

[9] #hH. RS =M. dbat. PEL R, 2005.

[10]  E3ed, XI5 MWEYFEEES. Joa. HEHE R, 2001,

[13] Z=me2s, ode, 500, XGER, FL0M, ME2tE. BURIDU L 22 FhAgRt ARy it BB SR AETT Y. AR 22200, 2005, 24(12)
1397-1401.

[14] X433, MR, Lee D K. FLRIDIP A oS 00 X EEAHY M AR MOAR DG R AR % %0k, 2006, 25(8) : 921-925.

[15] MAZL¥E, ZRF, THR, A, 8%5, KM FURIDYDHL 52 FEY T H MRS SRRIERF 5. P ETMEL, 2010, 30(6) : 1292-1298.

[19] B, ML st Bk RERAMIRER. HPEEFR, 2005, 29(6) : 1007-1019.

[22] JHEH. MWIIREES AR, AR, 2009, 29(10) : 5644-5655.

http ; //www. ecologica. cn



14 REW A5 A b 66 FhE AR it A PR AE 87

M1 HAEEM 66 FHEAEYIM B ik
Appendix table 1 Leaf traits of 66 herbage plant species in Songnen grassland, China

bl sichan LDMC SLA LT LNC LPC Chl cd

PFGs  /(mg/g) /(mm’/mg) /mm  /(mg/g) /(mg/g) /(mg/g) /(mg/g)
KM Spodiopogon sibiricus PR 352.7 20.7 0.16 14.5 1.6 3.6 1.0
P57 Calamagrostis epigeios PR 309.8 15.5 0.31 16.0 2.3 2.8 0.7
SEREE B Hierochloe glahra PR 413.1 17.5 0.14 12.0 0.7 2.0 0.7
J2E Phragmites australis PR 419.6 13.2 0.24 23.6 1.5 2.8 0.6
4 ¥i . Hemathria sibirica PR 360. 4 18.8 0.20 14.5 1.3 2.6 0.6
$%E Aeluropus sinensis PR 471.6 14.6 0.18 14.8 0.7 2.7 0.8
B Leymus chinensis PR 372.2 13.3 0.24 16.4 1.1 2.1 0.6
WK Hordeum bervisubulatum PR 284.9 27.9 0.19 29.8 2.3 3.9 1.0
B9 E Arundinella hirta PR 316.6 14.3 0.30 12.6 1.0 1.9 0.4
VK Agropyron cristatum PB 380.6 12.5 0.27 22.0 1.7 2.6 0.7
REBL T Cleistogenes squarrosa PB 487.2 22.6 0.13 15.0 1.3 2.6 0.6
LIRS Puccinellia chinampoensis PB 277.1 12.0 0.43 29.1 2.3 3.2 0.9
SR P, tenuiflora PB 347.1 21.4 0.21 19.0 1.8 2.3 0.6
MRETEE Stipa baicalensis PB 433.8 16.7 0.18 20.2 1.3 2.7 0.8
B[ /R Z&HIUEAE Heteropappus altaicus PF 227.8 18.4 0.28 24.9 1.6 4.1 1.0
WZEARNT Cynanchum amplexicaule PF 244.9 12.2 0.41 25.4 2.4 3.3 0.8
I3k #E Seutellaria scordifolia PF 282.0 24.1 0.22 20.3 1.5 3.5 1.3
E XA Saussurea amara PF 131.5 33.9 0.46 21.7 2.0 3.2 0.6
WRAESk Serratula centauroides PF 178.0 19.8 0.47 23.0 1.4 3.2 0.8
SFEL Carex duriuscula PF 354.9 12.7 0.68 15.7 1.5 2.3 0.7
KAET-HLYE Senecio megalanthus PF 156.8 20.2 0.51 26.4 1.8 4.7 1.1
i Cirsium japonicum PF 188.0 15.1 0.61 17.9 1.3 2.6 0.6
it Sanguisorba officinalis PF 242.0 19.1 0.29 15.8 1.2 2.9 0.5
IS8 C. chinense PF 177.8 27.8 0.38 29.3 2.4 3.2 0.7
G ZE B Potentilla anserina PF 305.2 23.5 0.20 26.0 3.5 4.0 1.0
ZAAKMILEL Limonium bicolor PF 168. 1 16.8 0.49 25.2 2.1 4.2 1.0
HH Glycyrrhiza uralensis PF 284.8 16.8 0.33 40.4 2.5 4.4 0.9
WHTE Medicago ruthenica PF 264.0 16.0 0.26 33.5 1.6 4.6 1.0
Wi Sk FEAA B Thalictrum simplex PF 312.0 16.1 0.44 21.0 1.5 4.1 1.0
T 3E3E Sonchus arvensis PF 153.0 15.8 0.54 24.8 2.0 4.7 1.2
L7 Iris lactea var. chinensis PF 276.6 7.3 1.06 15.5 1.5 1.7 0.5
HERGN P. flagellaris PF 323.5 20.9 0.23 18.8 1.4 3.2 0.9
S Artemisia mongolica PF 341.6 14.9 0.22 16.8 1.5 1.8 0.5
274k Allium mongolicum PF 97.1 13.9 1.21 15.2 1.3 2.6 0.8
PEH Rubia cordifolia PF 201.9 20.2 0.35 25.7 1.5 4.4 1.1
S5 2% Kalimeris integrifolia PF 268.7 18.3 0.29 24.6 2.2 2.0 0.4
HAYIK C. thesioides PF 205. 4 25.7 0.22 25.7 2.2 3.9 1.1
BEBAE Inula japonica PF 177.2 28.8 0.35 20.7 2.0 3.5 0.8
ALK, Euphorbia esula PF 428.7 9.1 0.24 16.3 1.4 2.0 0.6
BERL Scirprs triqueter PF 247.5 16.0 0.34 21.3 1.8 4.3 1.0
RIZEHE Astragalus adsurgens PF 221.4 17.2 0.31 28.5 1.3 3.8 0.8
B R Messerschmidia sibirica PF 138.0 24.5 0.37 26.6 1.7 3.6 1.0
4F Belamcanda chinensis PF 142.6 17.0 0.73 16.0 1.2 2.3 0.7
IKIR Stachys japonica PF 224.0 16.4 0.32 22.2 2.5 4.7 1.2
WWE 5. Lathyrus quinquenervius PF 270.9 11.3 0.34 30.5 1.5 4.5 1.1
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PFGs  /(mg/g) /(mn’/mg) /mm  /(mg/g) /(mg/g) /(mg/g) /(mg/g)
FEAFIESE Polygonum sibiricum PF 177.4 14.6 0.43 22.1 1.6 4.1 0.9
WLI53% Ixeris chinensis PF 181.9 20.1 0.27 19.7 1.4 4.0 1.0
4752 Adenophora paniculata PF 207.1 11.8 0.43 19.0 1.5 4.5 1.2
¥4k A. ramosum PF 99.2 15.7 0.78 26.9 2.0 3.5 1.0
Wi E Vicia cracca PF 215.2 18.3 0.27 33.8 2.2 4.0 0.8
JEAEEANRE T, squarrosum PF 343.9 18.9 0.30 19.5 1.4 3.1 0.9
BER T Calystegia pellita PF 205.8 23.9 0.29 27.9 1.8 4.9 1.2
LT Viola philippica PF 176. 4 26.6 0.35 23.4 1.6 6.0 1.6
BRKER Melilotus suaveolens AB 210.9 24.6 0.21 42.7 2.4 4.6 0.6
FHKFE A, sieversiana AB 226.6 27.0 0.41 33.0 3.9 3.6 1.0
HERE Euphorbia humifusa AB 254.5 27.4 0.18 17.3 2.3 3.0 0.8
TR Setaria viridis AB 259.4 21.5 0.21 22.4 1.6 3.6 1.0
FEEEHL Chloris virgata AB 264.7 26.3 0.15 30.6 2.2 6.9 1.5
M8 5 Eragrostis pilosa AB 222.9 39.5 0.16 41.7 4.4 6.8 1.5
WML Kochia scoparia var. sieversiana AB 145.8 17.2 0.49 19.8 2.1 3.1 0.8
W% Suaeda glauca AB 120.8 17.9 0.74 15.5 1.1 1.2 0.4
EEMEBRE S, glauca AB 215.0 35.9 0.15 13.8 2.0 3.3 0.9
B Echinochloa crusgali AB 248.0 22.8 0.25 16.2 1.6 2.3 0.4
FH P. persicaria AB 296.0 19.4 0.24 21.9 2.7 3.4 0.5
T 2% Dracocephalum moldavica AB 181.9 21.4 0.29 15.2 1.2 1.7 0.4
I Leonurus artemisia AB 214.7 25.0 0.83 40.7 3.1 5.0 1.4

PR: Z4FAMZERE PB; ZHFLENAERE P, S JKE AB, | 4F4 8] 2 4F4 B
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