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Abstract; Leaf has the fundamental functions of capturing light energy and assimilating carbon in most plants, and the
differences between the ways by which it acquires processes and invests resources can have very great effects on the species
composition and functioning of an ecosystem. It has been widely agreed that leaf traits such as specific leaf area ( SLA) and
leaf nutrient contents are sensitive indicators of environmental conditions. The variation and the relation between SLA and
leaf nutrient content of plant can represent the responses and adaptations of the plant to climatic and environmental
conditions. The study was carried out to investigate the variation of the SLA and leaf nutrient content of plants growing on
slopelands with different farming abandoned periods in the Loess Plateau with the purpose of finding out their variation to

their sites and species the plants significant difference in SLA and the ranges of their SLA differently varied; their carbon,
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nitrogen and phosphorous contents, and C/N, N/P and C/P ratios varied consistently in slopelands with different farming
abandoned periods, indicating that in different plant species the leaf-reated factors varied with environmental conditions in a
complex manner. On the grassland plants, the SLA was negatively correlated with the leaf carbon contents and appeared
extremely significantly positively correlated with the leaf N and leaf P (P <0.01).

The realtions of the SLA and the leaf nuirients to soil physical and chemical properties varied depending the plant
species and analysis considering all the plants indicated that the SLA did not appeared remarkably correlated with soil
physical and chemical properties but closely related to the leaf nuritent content. Therefore, the habitat differences may be
the important reasons for the variations in leaf sturcture and leaf nutrient concentration, and because the leaf trait-regulating

factors were very complex, each species has its adaptaiton mechanism to the habitat conditions.

Key Words: specific leaf area; nutrient content; grassland plant; farming-abandoned land ; the Loess Plateau
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WE & E SORBHE AR B B R A 2T SCH , BEAHR OB RIS A R A/ B s ¥ R A T B ek, B
I, 2% X A7 X — R B T I A B SR D RE B AR ALARAE , LA B AR A W) B 4038 3
ARG A AR

AR L RRT AKX, S A R B BOg bk £ ZE Y i S AR E AR - S B BT 5E , X8 A
[ = G B SR Y e S5 P AN AL A 2 AT FOEE, LA AR e MR 2 5 1 R R & BN SR F AL
B,y E  RIRRE YRR S EE RIS K
1 HIRRARGAMRARGE
1.1 HRA#LR

AR THEIRRT PRI H NS G KEERENT, R B H + ERAERX R —By 1500m,
ﬁiilzﬁ.l R7.4C, =10CHIRIE 2671. 0C , AFHREFH & 587. 6mm, T4 0. 97, B FHIOK AR BB KB

SEMEERREL, HRNFRERKER T, JBE BN 50 ~100m, 2T 984 80 ~ 100 m B4+, LA
E KEw L RE,

B 5 M RE B HEAE PR 73 BN 4.9.15.20a F1 25a, Y E N 4 ~5°, B4 45 F 50 TR BH , s E A7
H4r736°04'N,108°31'E,36°05'N,108°31'E,36°05'N,108°32'E,36°05'N,108°31'E,36°05'N,108°31'E , #
MERTFREHIER 1R,

1.2 H5Er
1.2.1 YRR

T 2006 4F 6 AAMYAEKFVWHENRIEY L, g E L BB T (Lespedeza davurica) \H %
%5 ( Radix Pulsatillae chinensis) 35 &3¢ ( Radix Potentillae fragarioidis ) \ H B ( Glycyrrhiza uralensis Fisch) (5
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4T3 (Stipa breviflora Griseb) \#kAT 8 (Artemisia sacrorum Leded) % BE3E ( Potentilla bifurca) F1¥ i 5. ( Vicia
sepium L. ) % 8 FIEYITE 5 MM R EM Y, BRE Y 2 3 DL RAE P 3R, BUR A R an 2k
2 frRo

F1 TR IRECEFSE
Table 1 Soil characters in study sites

4 BEARGAE AEHEHE4ERR (a) Y b Different abandoned years (a) grasslands

Soil characteristics 4 9 15 20 25
AR Soil C (%) 1.23 0.93 1.10 1.46 1.33
44, Total nitrogen (% ) 1.50 1.18 1.49 1.20 1.50
BRALL C/N ratio 0.82 0.93 1.10 1.46 1.33
+I3EE/KE Soil moisture (% ) 20.9 14.2 20.6 15.9 19.4
+ 38 pH {& Soil pH 7.64 7.55 7.59 7.75 7.70

£2 FEESEREMEY SLAV (bR
Table 2 The average value of SLA for each species in different abandoned years grasslands
ARHEFRRHEH (o) EH L ER (m®-kg™")

a4y SIA of different abandoned years (a) grasslands FHE ERRE
Species 4 9 s 0 e Means Covariation
R BEEET 19.4 £0.4Ab 20.3+£0.8Aa 18.4 £0.5Ac 15.6 +0.8Cd 18.4 £0.3Ac 18.4 0.10
&R 15.9+1.2BCb 17.4£1.1Bb - 19.6 +1.5Aa 16.4 +0.7Bb 16.5 0.14
=0 % 14.0 £0.3Da 13.510.6Da 12.2 £0.2Db 10.9 £0.2Cc - 12.7 0.11
HE 15.510.2Cab - 14.9£0.5Cb 9.8x1.5Ce 16.4 +0.1Ba 14.1 0.21
[SiA I 7.510.4Eb 7.210.2Eb - 7.6 £0.5Db 15.7+1.1Ba 9.5 0.44
BRI 16.9 +1. 1Bab 15.8 +0.5Bb 18.1 +0.3Ba — 16.9 0.07
B3 - 13.5 0. 5Dab - 12.6 +0.6Db 13.8 £+0.6Ca 13.3 0.05
BHis - 14.7 £0.6Ca - 13.6 +0.3Db 14.5+0.4Ca 14.3 0.04
SE¥1{E Means 14.9 14.4 15.3 13.5 15.9 - —
AR AH Covariation  0.27 0.31 0.16 0.31 0.10 - —

3512 B A% Lespedeza davurica, (354} Radix Pulsasillae chinensis , 35 -Z5B83E Radix Potentillae fragarioidis, B 25 Glycyrrhiza uralensis Fisch, &1
16413 Stipa breviflora Griseb , k18 Artemisasacrorum Leded , ZZBESE Potentilla bifurca , ¥ P 2. Vicia sepium L; MR FRBERLRELER , ARFR:
FREBEER ,/NEFHFRARBRAMAEYNES , KEFEFRRE L HARFEYFMZESR  The same letters in a column indicate no
significant differences (P >0.05) , The different letters in a column indicate significant differences (P <0.05) ; The small letter represents the difference

among sites, the capital letter represents the difference among plants in the same site

1.2.2  AHYF - ZAA MR A E

Xt FBE5E BRI, M RER R IR AR K B R/ — B BUR IERE 15 ~20 BUEkk, 5 — kR E 2 ~
5 e afiE (RREYRENH F HERR) Jom 2 E 2R B a0 B 5 T WA E AT E AT
™, RERM X34, R Motic Images Adbance 3. 0 #4- M & KM E AR, KHMEHMH T
105°C F 347 15min,60°C T4t T E{EHE (48h) , #31E Denis ' 78 LM A (SLA, m*kg™') = HEH/HTF
F, F—MEYH A RERSET 100 BRERREERESATROSENE. £ NAYRERE (2300 283
SERAN, Sweden) T E ;4 P FHAHSEET L (A3 (6505 240636 BT, UK) T s HLIAE BLAR (C) B & SR RS h
it ERMREARET, MRS SBEMNRRE SR, MY VRAHR, B—HRFR MR
MWEEE 3 W

TEG—REHIREHLIEER 6 R4 0 ~ 10cm + 2 4, 45 [ SLIy & BEAT T AL M SR O 52 , TR AR
SR E R (2300 2 B 3hERAL, Sweden) , HIAHUFR A B SRR AR SMNHENE , 3% pH i pH 3t
(Delta 320, B¥)PE, HESKERFMTE, FE6 K.
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1.2.3 BB

R SPSS(12.0) Gt 43 i K A A B #E4THE 5243477  One-Way ANOVA Jy22 047, 3 LSD kT £ H
H#,
2 BRSH
2.1 AFREE BB Y i A (SLA) Hi

SCHL IR K Y SLA 2R 8 (K 2) , 3 FR—FpHY, H SLA 72518 $F4F PR3 b 8] 4 28 4k 15 B
BAHIFE . 8 FEY SLA ZR4LIB B AR BVIMRIK IS H B 28R A S B 7 A SR8 AT
B B BIE IS, Hrb 9a B #A 5 AT SLA Bk, % 20.3 m* kg ™' JEAE4TSE SIA B/, 7.2 m’
kg™ o BFBAEY) SLA 2R LB HHE R IR 2 R B3 (P <0.01),

it ] —3R#AE PRI P9 8 FROR [FIHE ) SLA 1 HLER R IR, & FpAE P78 DA R BAF BRI I SLA BB 4L
EFEZF(P<0.01), 7£4.9.15a f125a iR #1358 5 AR T SLA B K ,20a B #3501 28R 3K SLA
BR. B2, A—IAFEY SLA JFEREER , FRRFHEDEN FERIFES TR R EREAR
[ e W 2, AL 490 A B S TR R AR 3, B SLA R AR T MR 2R 4k
2.2 REEZH B HAE YN i 7R 4L
2.2.1 FH4TENIE

AR R, i RS BEAEESAHE, S BT ALS B ERE HE A
HF BITHE ERENBHEN AN C TR NSFEN P FENELATEEARR,C 2N KB/ME
W EKS SRR A S BN T BB S AT E AR AR N S BRI Oy R
¥ESKE VHE GBS R BT SR BRI ;P S BN KO E B LH .
HEEER T SRR VAR F BITE BT ER RN, XL S REKES B/IMEMZ S EE
1~2. 452 RI(FR3), BT HEGELFMRESET AV C S8, %475 P F2EAFRIHE R T
BEZR, HEMY C NP FEARFEBERMZ RN FEDREER,

£3 FERESMEWH AN CNP LR
Table 3 The comparison of leaf C,N,P concentration for each species in different abandoned years grasslands
B#t4EPR Different abandoned years (a)

154 Species P

4 9 15 20 25
M BHL C 58 Leaf C concentration (% )
F BT 45.5 £0.67d 46.1+0.18d 48.7 £0.42¢ 58.6 +2.05a 53.9 £0.80b 0.000
Bk #y 57.414.2a 43.5 £1.4be 47.0 £3.4b 46.1 £1.04be  42.221.07c 0. 000
BHHEEE 49.6 £0.19a 43.4 10.56ab — 35.6 +7.44b 41.0 £1.86b 0.014
H 57.211.3a - 55.5+0.7a 57.3+7.6a 56.7 £0.32a 0.930
BiEsE 47.921.7a 51.4£0.4a — 46.7 £5.1a 50.5+1.04a 0.212
BRI 52.5+2.05a — 48.6 +0.23b 48.9 +1.36b — 0.025
e - 44.716.7a — 46.4 +0.6a 45.9+1.8a 0.876
BHE - 56.6 +4.06a - 44.2 +2.39b 46.7 +1.80b 0.004
SE34{8 Means 51.7 47.6 50.0 48.0 43.1 -
M H 8 &8 Leaf N concentration (% )
K BEERET 2.90£0.03 a 2.37+0.04 b 2.34 £0.03b 2.34 £0.05b 2.24 +0.02¢ 0. 000
=% 1.712 £0.01b 1.606 0. 04be 1.609 £0.02bc  1.524 £0.14c  2.22+0.03a 0.000
e 2.2710.17a 2.406 £0.04a — 2.411+0.02a  2.069£0.02b  0.006
HE 3.24 £0.03b — 3.76 £0.03a 2.5920.3¢ 3.29 +0.06b 0.000
BiEsE 1.3320.02d 1.44 £0.04e¢ — 1.59 +0.09b 2.02 £0.03a 0.000
BRI 2.26 £0.02a — 1.64 £0.02b 1.71 £0.07b — 0.000
e - 1.3120.02¢ — 2.13 £0.04a 1.89+0.14b 0.000
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s
1 Specios B#t4EFR Different abandoned years(a) p
4a 9a 15a 20a 25a
BHo - 2.68 +0.12b - 2.74 £0.009b  2.94 £0.02a 0.011
SE34{8 Means 2.29 1.97 2.34 2.13 2.38 -
M H P& & Leaf P concentration (% )
F BT 0.178 +0.003a 0.113 £0.001b 0.101 £0.0l1c  0.118 £0.003b  0.11220.002b 0. 000
Bk #y 0.173 +0.002b 0.131 £0. 003¢ 0.135£0.002¢  0.109 £0.010d  0.229+0.015a 0. 000
e 0.172 £0.002a 0.167 +0. 002ab — 0.150 £+0.004c  0.165 £0.003b  0.000
H 0.24 +0.06a - 0.27+0.005a  0.12 £0.01b 0.23+0.003a  0.002
EAEsE 0. 075 +0.0005¢ 0.073 +0.001c — 0.087 £+0.002b  0.136 £0.002a  0.000
BRI 0.179 £0.001a — 0.170 £0.02a  0.151 £0.002a — 0.195
e — 0.07 £0.002b — 0.14 £0.008a  0.12£0.019a  0.001
BHo - 0.12 +0.002¢ - 0.14 £0.003a  0.13£0.001b  0.000
SE34{8 Means 0.17 0.11 0.17 0.13 0.16 —

E5 BT Lespedeza davurica , 3k % Radix pulsatillae chinensis , 35 Z=BR3E Radix potentillae fragarioidis , B B Glycyrrhiza uralensis Fisch , 5
16413 Stipa breviflora Griseb , k18 Artemisasacrorum Leded , ZZBESE Potentilla bifurca , ¥ P 2. Vicia sepium L; MR FRBERLRELER , ARFR:
RrEBEER , NEFHRAARLMAMEYNER, AKEFHRAFA—LHARMESANER TR FTEBNEMRESE  The
same letters in a column indicate no significant differences (P >0.05) , The different letters in a column indicate significant differences (P <0.05) ; The

leaf nutrient concentration components are expressed on a dry weight

2.2.1 M) C/N.N/P Fil C/P i Hd

A FR B4 BRI H BRRY 8 AWk & EWIRCT L FR T B SRR3R H B AR AT 3 BRI BB
FEFBE M A C/N LI E Y 16 ~25.19 ~34.15 ~22.15 ~22.25 ~36.23 ~30,22 ~34 Fi1 15 ~21,N/P 24k
VG R 16 ~23.9.7 ~13.9.12 ~16.,13 ~22.14 ~18.9 ~ 12,14 ~ 18 1 19 ~22,C/P AL Ty 255 ~ 498,184
~ 425239 ~288.205 ~497 371 ~705.291 ~324 324 ~633 1307 ~477, BRZEREE N/P M RESSEFEATH
C/P 7E& R LR BHEFRYBETE B3 22 I 5F, HARM Y C/NN/P I C/P 72K R IR BH4F FRYL s 1 A 7E AR .38
EHo

F4 FRERESHENHF C/NNP M C/P LR
Table 4 The comparison of the leaf C/N,N/P,C/P ratio for each species in different abandoned years grasslands
B#t4EPR Different abandoned years (a)

154 Species P
4 9 15 20 25
B G/ N Leaf C / N ratio
K BEERET 16 £0.3e 19 £0.4d 2110.3¢ 25+0.5a 24 +0.5b 0. 000
=% 3412.3a 27 £1.3b 29+2.3b 30 +3.0ab 19£0.3c 0.000
BHHEEE 22£1.7 18 £0.29 — 15£3.25 200.81 0.01
H 18 £0.43b - 15 +0. 10b 22 14.34a 17 £0.41b 0.016
BiEsE 36.1+1.4a 35.8+0.7a — 29.4+1.9b 25.0 0.2 0.000
BRI 23 +0.71b — 30 £0.39a 29 0. 62a — 0. 000
e - 3414.6a - 22 10.7b 24 11.4b 0. 004
BHE — 21.2+1.86a — 16.1+0.84b 15.9+0.70b 0.003
SEE 24.9 25.8 23.8 23.6 20.7 -
H H N/P Leaf N/P ratio
K BEERET 16.3 £0.44c¢ 20.9+£0.52ab  23.5+3.06a 19.9+0.73b 20.0 +£0.49b 0.002
=% 9.9+0.85¢ 12.210.62b 11.9 £0.39b 13.920.18a 9.7 £0.6lc 0.000
e 13.2+1.1c 14.4 £0.06b - 16.1£0.3a 12.5 £0. 12¢ 0. 000
HE 13.86+2.98b  — 13.8820.17b  22.11+2.54a  14.44 £0.30b 0. 002
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s
1 Specios B#t4EFR Different abandoned years(a) p
4 9 15 20 25

BiEsE 17.8 £0.2b 19.7 £0.09a — 18.2+1.24b 14.8 £0.13¢ 0. 000
BRI 12.6 £0.19a — 9.8 £1.45b 11.310.43ab  — —
e - 18.4 £1.00a - 14.8 £1.07b 15.7 £3.72ab 0.218
BHE — 22.6£0.99a — 19.1+0.37b 22.3+0.13a 0. 001
SEE 13.9 18.0 14.8 16.9 15.6 —
i B C/P Leaf C/P ratio

K BEERET 255 +1.05¢ 408 +7.04b 487 £56.7a 498 +28.2a 482 +16.5a 0.000
Bk #y 331 £20.6b 33217.1b 348 £20.1b 425 +46.1a 184 £8.6¢ 0. 000
BHHEEE 288 +4.08a 259 +3.04a — 239 +57.11a 249 +7.85a 0.257
HE 246 +58.0b - 205 +1.93b 497 £118.9a 248 +4.41b 0.002
BiEsE 643 £19.09b 705 +13.06a — 535 +54.8¢c 371 £0.55d 0. 000
BRI 293 +10.3a — 291 +45.9a 324 +10.3a — 0.326
BBR — 633 +£117a — 324 £16.8¢c 379 +64. 1bc 0. 006
BHo — 477 £26.7a - 307 £10.5¢ 354 +17.7b 0. 000
SEHE 343 469 333 394 324 —

E 5 BT Lespedeza davurica , 3k % Radix Pulsatillae chinensis , 3§ 12285 3€ Radix potentillae fragarioidis , 1 B Glycyrrhiza uralensis Fisch, 51
16413 Stipa breviflora Griseb , k18 Artemisasacrorum Leded , ZZBESE Potentilla bifurca , ¥ P 2. Vicia sepium L; MR FRBERLRELER , ARFR:
RrEBEER , NEFHRAARLMAMEYNER, AKEFHRAFA—LHARMESANER TR FTEBNEMRESE  The
same letters in a column indicate no significant differences (P >0.05) , The different letters in a column indicate significant differences (P <0.05) ; The

leaf nutrient concentration components are expressed on a dry weight

2.3 YK R RS DR XA
2.3.1 WY A M ERMF S FBERAR

XA RBEYIAETN S , 70 & &KX RRA SN ERE, B8 R -2 eH
B(ERS) . AFEERRL, AMEEITHEXERS, EERIHIERMEX, XIARBYIFRD, A IR0
FERERARBONE . Brik Y A eRZ AR EEA R, i B X R OFEER , RUHY 2 ME
WREAE S RASCHY , 7] RER IR Dy BEAG B A W0 2L G PR A A48, R D iR 22 TR R 7 S AR P A B, X 7T R A
7 RY LR DR SN

£5 TREREBEHBEDH R BHXA

Table 5 Correlation analysis between leaf traits in 8 species in different abandoned years grasslands

A FhE Species HI TR SLA C&N C&P N&P
SIA& C SLA&N SLA&P

B BT -0.865° 0.284 0.223 -0.552 -0.393 0.938**
B ERR -0.608* 0.581° -0.772"°" -0.180 0.716* -0.302
=% 0.485 0.689° 0.828° 0.580° 0.811° 0.854°
Hi -0.161 0.715° 0.798* -0.244 -0.297 0.886°**
FibAE 0.253 0.916** 0.961°** 0.282 0.198 0.969**
BE -0.009 0.083 -0.406 0.906* 0.447 0.496
HBH -0.063 -0.346 -0.277 0.278 0.257 0.904 **
Lag 0.710° 0.033 -0.801°* -0.473 -0.778* 0.109

E5 BT Lespedeza davurica , 3k % Radix pulsatillae chinensis , 35 Z=BR3E Radix potentillae fragarioidis , B B Glycyrrhiza uralensis Fisch , 5
1E413F Stipa breviflora Griseb , 8378 Artemisasacrorum Leded , Z2BR3E Potentilla bifurca , B¥Bi . Vicia sepium L; = {\FHRMEZE0.05 KEBFE, *°
RFARMLEO0.01 KFHEFE  +and * * indicate correlation is significant at the 0. 05 and 0.01 level, respectively

2.3.2 1Y) SIA 5HEBEARHRCR
8 FiAHY) SIA R+ RERMPMAEER (R 6) , HE. LS AT FERR BB EANE S B
T SLA FE TR S B H TGN, 35 S RS A BT H SLA FE SRR MMM, LA YURNHEY)
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SLA WM R/NAR (32 6) o TEAYUR 555 BT EASF BT EMEBIE SLA FxMb B &K
W, SHE GRS M ERSRMERSER AR, +30KD5 8 MY SLA FAE R EE T E2R M -
EANRES . 481 ReR . HEAVRN LIRS SHY) SIA KXARE , HRBELERXEY) SLA 1
Ve MR —AF

F6 FEFREBHMEDIEHERES RELSEREXE
Table 6 The correlation analysis of leaf SLA and soil properties for species in different abandoned years grasslands

Eem-TAR SLA
A4 Species AR L8RSy EX L
Soil total nitrogen Soil water content Soil organic matter

HE Glycyrrhiza uralensis Fisch 0. 404 0.700 ** 0. 468
EAL4L3F Stipa breviflora Griseb 0. 331 -0. 141 0.707**
H5 BT Lespedeza davurica 0. 381 -0.270 -0.474*
35H-ZEBRSE Radix potentillae fragarioidis -0.318 -0.144 0.251
ZBS3E Potentilla bifurca 0. 265 -0.078 0. 280
F3k % Radix pulsatillae chinensis 0.278 -0.192 -0.459
B Artemisasacrorum Leded -0.352 0.217 0.769 **
P Vicia sepium L. 0.651° 0.092 -0.679°

* [UEMRMEZE0.05 KEBE, « « LRMEMEZE0.01 KFEHEE  + and * = indicate correlation is significant at the 0. 05 and 0. 01

level, respectively

2.4 STHKFHEY) SLA 5B M XA
2.4.1 YA SLA.C.N.P S RBHXA

XA B B4 BRI Y BR A BT A8 SLA SR CON Fl P S B XA R, MY SIA 5 C & &
FIEMBE, SHA NP 5B IBENIEMEXR(E 1P < 0.01) X 581 AWBF R & I—87",
Reich "3\ SLA B8 55— A5 E HAEY A KSHIN SIS I E KR KK N &8 Kt Efae
RGP E AR B B B ArE K. B—RIAN,SIA BEHEY N S 8Em" . AT, REEE T
EREET N FBUEHE,

SLA 5 C:N #i1 C:P B BEHHMRXRXA(R = -0.570" ;R = -0.588" ) ,C:N il C:P Bk BEMIEH
FER(R =0.669" ), Hoffmann ' FRr M, A i A MXNBEH N,P & &, H#5 SIA BA
BREIEAI R R, EIINE K SIA TR REEYEABRENGS S ], S8%5%, N P x4y SLA
HIEHE AT C XHEY SLA B,

25 R2=0.133 P>0.05 25 R2=0.429 P>0.01 25 R2=0.409 P>0.01
* *
20 20 20
®e » 4 4
=
= 15 15 15 *
& * *% & 2
10 ¢ 10 ¢ 10
* e, * @ $¢
5 |’ | | 3 ! | | 3 ‘ ! |
20 40 60 80 1 2 3 4 0 02 0.4
C N P

B1 YA IR R AN S R MBER
Fig. 1 The correlation between SLA and leaf nutrient for all the species (n =120)

prafaY A CNP B2 AN ERBEIIEMSE, KU A N P Z X RR(E2) . X8
WEM EERT™ #LEER 126 MEWHSHHH C H&5 NP AR EKBENFAEX, T NP ZH
B BB IEAER, A LA N 71 P Z MRS R . AT YIM A C 585 N.P SR RNERBE
RIIEMR, SAMI B —E 28], BA P A N M P 2 AP RR (R = 0.692,P <0.01),
SZMREGR— XARERE VI RAR , AP STy B, WA RIBIF T AR JEARFEAR 3 F
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AFEEE,
80 R2=0308 P<0.01 0.4 R*=0.692P <0.01 80 R*=0237 P<001
0.3 *
60 $ Y 4 60
S Wn S o2l e S &‘w‘
Q Ay @)
40 40
* . 01 . .
S *
20 | L I 0 1 ! ] 20 1 |
1 2 3 4 1 2 3 4 0 0.2 04
N (%) N (%) P (%)

B2 YRR AR RNZERR
Fig. 2 The correlation of leaf nutrient for all the species (n =120)

2.4.2 WY SIA MFSEES HREUHRECR

XA HY) SLA g & &5 1 EER 230K M A PURMEM XM, SR FZ W 1R S HEY
SLA FHERMABE . APt C.N.PN:P# C:P 5HFLFM T HK X ARFEY (P <0.05) ,Fx C:N H
5+ A VURER BE BRI, R R0 & 85 HIRATURTTH BRI,

T A R PR K A A A7 5 AR R A C NP B 5 LI E A H 30K
ABRIEMRX,EE NP fl C:P 5 RSN T ORI E R, T SIA SZRAWBHHEERR. ME
% PUBRGE T IARARI A RS IR B RO R B 374 5 H ISR 4 2 MR WA BIME LR R, A BT
M N.PHFE5%pH HNRASZMHA—, BAPEFH NP FESHELRBEMX, SENPIR
AE. HEFr0S5EY) SLA XREY), RIS, TR0 54N 2 IEMKE, R 847 AR RIE
W) SLA By FARAF=H B Sr "™, BB A0SR ST 3% 537K P850 , R4 % IR B A 7= T BB e , T LA T LA
AR Y SIA 51ROk SR VURS 2 IEM X, (BRXFHEXEH A BB B EKF, T
REREN SIA A HHRRAZRE B TFHRE, U T REE SR ER T EAXHRAE/ER,

£7 TRERESHHENH F9ES TRECERBXR
Table 7 The correlation analysis of leaf traits and soil properties for species in different abandoned years grasslands

334 T Soil properties

JA Ttem HIRER S LA 90 pHL {8 Soil pH
Soil total nitrogen Soil water content Soil organic matter
B dR SLA 0.176 0.156 0.068 -0.136
Leaf traits N 0.204* 0.241°* 0.153 0.052
P 0.389** 0.449** 0.004 -0.032
G 0.206* 0.200°* 0.034 -0.007
N:P -0.272° -0.329°** 0.106 -0.023
C:P -0.2927 -0.357°** -0.084 -0.069
C:N -0.095 -0.130 -0.193*® -0.103

* [UEMRMEZE0.05 KEBE, « « LRMEMEZE0.01 KFEHEE  + and * = indicate correlation is significant at the 0. 05 and 0. 01

level, respectively

3 itig

YT AR A KR i O BB M A R PSR BB E ™ L H A Y A X RS Y 2 7 38
ONURR, R BB I B M X BT 4 18 RLR LA R IR ST M BB . SLA AR Yk SR U W F % G-
Ptk — T R B 4376 T8 P e e AR S E BRI o AR R P i R RS, N T BN
A EIEg A58, H A PR 22 SO/ N LR BB XA S AR A AL SRR T . AT T AR, X R R L)
AR AT SLA BB RE AR, W B R — s AR FAAY) SIA WFESEZER, SLHMPFAFE
SLA ZE4k & AR R] , RIS AR H i MR A AE X 3R 3R SR M B A A [E e 7, (AR 4 SLA AR fk 5
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HIFERR X AT . — MR UL, MY SLA 2 5 E K, BB KA R F R 55488 T 2 1 9 M 38 78 Bl
K ARSCHT R 8 Rl TR FLESHAE PRI M BB MUY, B MR R A AR 2 5, H SIA R ET
BRI, TTRER FOV R R 2R , R I S R AR AR 4k, in T M AR ALK 20 T R R AL SLA s ™
HE—EREMN, ETSMHEY SLA 728 FHLH DL R — & R & H T AREY SIA 25 MR REERFR#E—2 5
ABFFE

AT RFER Y F B 75 3 2L BUR A [ 38  BR 3 i ] P A 55 4 A0 A A8 SRR, T — SefE W dn B
B EEHFARBEET R AN C F8, 805 P SEXNEA N BUATR, XEW, EYE FHBRE
R TS AR E N b R AR HBEEZE S, R 55U FE A RAE , (B [ 4 8] 2
# 7 — YR 7 [RLEBHAE BRI A B R Rl B2 B . SRIE A B R 3 & 1 &R 126 AMEYM A
BT R B B HL C NP 2R 4L TE B 4 B R 32.6% ~54.8% .0.82% ~4.58% #10.06% ~0.35% ,M
i C/N.C/P F1 N/P W ZAEALTE R4 HI A 7 ~62.93 ~826 f1 7 ~29, AT HERM A C FEZEMEER &,
HRFAMW R FHS BN U EMIINAREEZ A, XRAEYMN I 705 BHWEREA — N mEE
T B, A R BT ST KSR A AL i Pl A — 3% . Koerselman and Meuleman™ BFSTik 24 N/P <14 i, 44
K F B N R NP >16 8, 4K FEZ P R, RAKAFEEYESESH BN N/P ZBE
Bl , 3% AR S A R 0ok 37 M A% R 935 0 —#F#0 . Drenovsky and Richards'™ A B ARAEH) N:P [
BA WA REZRF R ERGGER, BER_H FARMEYAN NP Fo 0T RAR, HIA FE
MR ZRNFRSIRE Y NP AR NFEHR—PREIHE, BT 3855000 v R na A 5 5% 53 SR,
T HAEYy 5T AR 53K FRE R W e &%) N:P B RA — & MIEEER, AR SCEMEY M A i N:P
FLABEL R PR BRI 2R 4L 5 8] , FRHA AR R AL SEAE A 2 S W T BB A ), 13| R 00 22 5 7T RE R 5 R X Fp AR 4L Y
—MBEENRE., BERTSRBX, AFEEYEEZIF R NP IWMEFEHE PR E

HYHR 2 B RSB A M RE TR, S T R YIS UK FAEY) SIA RERS S B
HE LA R eSS T R R A e , AIRIR X 5 AN 7 b R e i B A AR R TR R, G SRR
B 8 PN 23S DB R R R FEZE R AR 6 £FMEY SIA 5 1BER & BRI L
B HELEESENSHY SIA WEMBRE X PMEAZR, XXX AREYNS, R BEL2RIIIEFER
EEFREEEY SLA MR, 44 1E2R . LIEAVEN L8KS S5HEY) SLA WRRRE , HIEBEH R
Y SLA WVE R 5 AR E B AR R, BAEYIN SLA BEE A 58 T oK 3 A 58 43 936 I 3G ohm , T 5 — Seid
Yk SLA HM R, BRI T RS X R MAEY SLA WER R A E S, R T AEF KGRI, 7T
RERFA—SHEETFEWHRAEL, MSERRMREPHERFXRE,

- B F B YR RN IR B A AR TR T S, BV RME AR 3R, AR i MR R R Rl R IR BE Y,
R T F— RS Y A K I A IS S B e R S R R R ), X+ e 3R
SRS EREN FEEYEE UHAERRGEHEABRRER, AR RS IR EN X REE
I R B IR R E T XY . BAMN FHRZRRERMGE W, EEMN R AR EAER
B, HE Y R ZBANEREEAR, MAMHEXRBFAEER, EHY T RESIERNS
SRI030T ST B RUAE Ao BB B — i O S, BRI S AR I R T R R o A A B 2 A 5 i B B o o
RIFFHATHEASR
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