1ok 2 ook 175—182
Vol. 19, No. 2 ACTA PRATACULTURAE SINICA 2010 4F 4 A

MBS EHNETSRAREFEEY
EWEk Eina Bl En8mn

EREEE FRRFEEAT.ERA

R 2 R AR R 2 e Rl 78 5 R b A 25 R 48 2 TR T S 9 28 H R 22 M 730000)

TE o % 1 DR R R SRR A A R S R ST TR AR R 4 R4 AT O S
HOAE ) A e B FL B AR RO . 4RI O L Rt A 2 e L R BT Y Y B SR K S
O A AR AL B — B B R BRI 3 5 2R e R AR R TR AR 56 (P<C0. 01, A SC R B43 514 0..990,0. 899 Fl
0.936(FG),0.990,0. 891 Fl 0. 936 (GG) 5 I B A4 5L HbAE P 171 45 T 4 Wk VAL B I s 22 R 39 e 4% A B i 22 /51
A FIEE ALY S A Y R E R AR R ST AR R IR DL R R BN — e T R RO (P <
0.05), Hy b7 (A0 B I it 76 HLAE ) B B KBS B (7 ) I 1 38 e b il B9 4R 0L B (1. 291 8,0.083 7
g/m?) B FH AR T RCHCE (1. 529 7,0, 100 2 g/m?) (P<C0. 05) . e as st 35 2050 2o 3t b 2 s e AR 9 B AR o &
S 1 88 R B A A AU I B I DA G 4R S R A R

SEGREIR) M T R 5 O A AR s B A

hE4SEE.S812.8 XERARIRED A XEHS:1004-5759(2010)02-0175-08

COREMASRGERE - ROV EEMESRERA, Jigeit. E S R 4 42 hm? 5 5 R
4020 LA b S TR T T AU R R R AR A R g o (E iy K R R A AN BRI B0 A A S R G 2 3
PRI e SRR AL R 52 NS Bl 5 R d O R X L AR R R A SR B W) G )
(SR R VE A S RGEE W S REM SR AW X Y AR e SR O T RN 3R W R 3R B
BT VA B A i A S B RE A A LA A S R B AR K AR A i i B R BRI C R R B AR AR A i
FRBON T M ICR AL A S R G B R AR AR TR0 ML O 52 B AR R DG L RIS B O
SAFTR B AR 2 R ST A AR R G A 7 R o AR S B AR KB O dy e R S AR 2 e R e B
B FR i DR AN A A R G A 3 ST TG AR CRUBE SF ) DA B AR 8 A U K 5 L R R T e T R A O R
i A T (PR R T AR B 2 7 AT B It s IR0 5 7 F6 0 1) Bt AR 38 . fh I S BUR M E S R G TR R IR A

15 B 4t A= 25 R e b B VR BT R R ER AT S AAR T 20 HIh2 80 AEARL AR P T RGN A VI EE ROTRAE
ATk [0 9 T O ) AR S e S R A Al B0 o AR BT SR LB 0 A b A 2 R T R
FI S VAR B3 AR G A 0 5 2 AT 55 b A 2 v 4% 7 R 00 R AE A% 0 N 4 3l A AR A3 - e L IR L
T RO B4 A 25 28 58 0 SR AR PR RRAE A5 W) L B8 G 5 B Y R R O 5L AR T R AR A R G B e
W FRE S R . AW FORAB Y iE 23 D B3 A SE AN P L UR TS M R R 2R 4 AR M RS B E AR T
B i ML R s DR ) AR B R R T R IR Bl A AT R B 0 AT L D M A IR 0 SR A B o R A
fih 3 S B (Bt B R SR A A
1 #MBEFE
1.1 HRE AR

BIF TR 3L U A 22 M A ] o e T A6 -5 A 5 00 3ty 2 J) BT X3 o 5 O 480 A b B8 0 8 0 St B AR A

x WeHE H 39 :2009-03-26 5 ¥ 8] H 3 : 2009-04-24
AW H: B R 4EE B (90711002), B 58 5 o 5k 6l 0F o8 & & 1 R0 973 31 %) (2007CB108903) 1 [ K A} £ 3 £ 3F % m A
(2008BADISBO3) %l .
YEH A e E (1983-) . & M pg & BH N 7E 328+ . E-mail : dongxy06@lzu. cn
* WINME#H . E-mail:fuhua@lzu. edu. cn



176 ACTA PRATACULTURAE SINICA(2010) Vol. 19, No. 2

AACEE 35°57 A4 104°09 M4kl 1 965. 8 m, MR K B + R B AR R O VA AR g KR TR AR TR
6. T°CL AFE R K B 382 mm, K K & 1 343 mm, TCFEMI 90~140 d, 4F H BEETE0Z) 2 600 h, A8k 20k o) T R
TR B IR T O b R YR i B R O AR [ B 2 (Stipa bungeana) s ok N5 (Artemisia frigida) R (Tripoli-
um vulgare) JHE (Leymus secalinus) F /R 8 M AL (Heteropappus altaicus) 55 ; 138 R IKES5 + .

1.2 Bz

1.2.1 FEHbIRE e RS2 ) — SO B 3 E 2 B A4 6 hm” (1 [ (FG, fenced grassland) Fll H i
M (GG, grazed grassland) £ X, B FE X PN E 3 A FR N 50 mX 50 m FEHL, Z X BUE R H,1986 4E#5 %5, B
BEARWE BIRIRAEWE . I3 RO, T 2005 4F 10 i & W EARL, [BAFAMh A BBl S R & NS R E
EPN/E T PN LS

1.2.2 BEEEWENE  F 2007 4 3,5,7,9 AR 11 A A ER MR NIE 6 1 mX 1 mEEd, BIKEX
it 18 AHETr . S M Xkl 13853 XS WSO b TR Y s XIS B b AR AR R TR AR S S A 3 T . A
FEdh 105 CF AT 15 min J5,65 CHEFRRE , BAR /T . 764 Uil 1A= 4 = WOk Ja i B O o AR B (d=9. 3
em) YA 0~50 em - Z2MRFE A 1T m>X T m By WICL B SR 18 g, T s SRR AE (G2 0. 5 mm i ) .
K65 CHETFRTE , AT .

1.2.3 HWEER AP BT R e B AR 0. 25 mm P55 A B EHASANTH. AYE B A TR
T AL R B ER I AR R BT+ BRER <10 = 1ML A J5 . Fi % M FOSS 24 /] 1 FIAstar5000 3 8l 7 5 43 4
o3BT . AEP B A AR IR (K, Cr, O ik

1.2.4 H4E/Hr  Excel FFA/ERE L H SPSS 16. 0 19 T 6 50 XF & 48 b B4 U547 A5 P81 0 200 e i) 1) 2 5 8 38 1
GyAT . TRV DAl 13 K SR 0 A A R AR R 4 AN B i AR W e X I I A Bl R BRI B O AT L AT
AR S B R IR 1R B AT SR A T

2 BERS5HH

2.1 BHESAIFFERADZTH YA

Bl dt 5 T8 A A e R T A o 2 Y Bl A R — R A — g A A X AR AR L 4
253.48~356. 43 g/m* (FG) fl 167. 22~278. 64 g/m’ (GG),155. 05~241. 38 g/m’ (FG) Ml 132. 32 ~203. 33
g/m* (GG) s EA )= A T AW i iy R AR AR 11 A (& Do BR 9 AR T A9 4h,5—9 H [ B 7
S AR W R R AR e ) 2 T O B M (P<<0. 05) . 2 ZE MM B A T Y AR Al 4 B — R Y R
s 55 5, AR AL 98 43 51 K 68. 40~145. 92 g/m* (FG) M 23. 53~95. 36 g/m” (GG s e KAH M B BLTF 9 A (FG)
M7 H (GG s HA H 5y 240y [ 5 B 1l 2 755 Tl 0 b (P<<0. 05)

Rl dt 5 OO 3 A AR ) i 2R Y Bl A R S S R A e R, A AR L 43 i) R 3. 32~95. 09 g/m?
(FG)H1 2.51~81.48 g/m’ (GG) , f KAE M BUAE 7 F 55 F109 JJ Fil 5 0 by 1) ey = 0% A 349 W 385 8 T il 40 ol ( P <<
0.05) . [ 35 5 e 0 b 7 A 0 221 S A B SR SR R S THIY VOB, HLAR AR L Dy 28, 42~109. 39 g/m’ (FG) Al
6.64~58. 87 g/m* (GG) , 4y [l & B 1y 18 35 o2 T4 ot (P<<0. 05) s H H B/ ME I BAE 7 H o BIRE L JH 3%
PSSR A AR R 4. 64~20.76 g/m* (FG)H1 0. 09~9.52 g/m’ (GG, fi KA 1 BT
AR B 3 R0 11 Ab 2% T Bt U v 40 349 Ay ] S Ml S R T O (P<Z0. 05)

2.2 FHS5EBEHSHEDEEEH IR

Bl df 5 0 R ) AR I M S R BRI A e R AR ST AR Y R YR M R I R S s A
HAEY AR R A — 2B 2) o v, B 5 00 b A B R AR B R A Ak L 43 S R 126. 61
~163.46 1 77. 07 ~125. 06 g/m’,31. 24 ~71. 08 F1 10. 70 ~47. 44 g/m’.59. 13~105. 35 F1 49. 59 ~ 88. 84
g/m? 5 T b b 36 A 7 A P R0 O P e Y g 1 A8 Ak LU 4300 A 2. 04~45. 71 1 1. 68~41. 11 g/m*,13. 03~
52.93 F1 2.90~28.28 g/m”,2. 13~9. 24 1 0. 04~3.97 g/m’, Wb, Bl G S5k b b AR B I 4 20 S 7E
5—9 A,3—11 J. AKX 5,711 A B35 THCRE L (P<<0. 05) 558 3,7.11 i B &R 11 7 I 75 9 i ik it
Fil 5 0 AORE s 22 S AN S 35 A (P =>0. 05) , HoAt 45 ) 0y 31 35 14 7 Ak 42 R0 O 5 0 %) o 2 g R o b B K



519 B 2 HOP 2 4R 2010 4F 177

350 r ul
*E il

2007

300 F NS
250
NS sk

200 } - NS

150 f o
ok
100 f
o | .//\!—I

140 f —€—TFG —8— GG
I\ 2007

44 & Biomass (g/m°)

120

100

80

60

*

sk skk

) VI
40

skk

NS skok

A E
Aboveground biomass (g/m”)

20 F

3 5 P 9 0] 3 5 7 9 0] 3 5 7 9 11
H 1 Month

1 HHMEEHEMEVESFTHHE
Fig.1 The seasonal dynamics of biomass in grazed and fenced grasslands
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Fig. 2 The seasonal dynamics of plant carbon storage in grazed and fenced grasslands
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Fig.3 The seasonal dynamics of plant nitrogen storage in grazed and fenced grasslands
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Fig.4 The seasonal dynamics of plant phosphorus storage in grazed and fenced grasslands
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Effects on plant biomass and CNP contents of plants in grazed and
fenced steppe grasslands of the Loess Plateau
DONG Xiao-yu, FU Hua, LI Xu-dong, NIU De-cao, GUO Ding, LI Xiao-dong
(Key Laboratory of Grassland Agro-ecosystems, College of Pastoral Agriculture Science and
Technology, Lanzhou University, Lanzhou 730000, China)
Abstract: The plant subsystem in typical steppe grassland of the Loess Plateau was divided into four compo-
nents: live shoots, standing dead matter, litter, and underground roots. The plant biomass of these four com-
ponents and their C, N, and P contents were studied in grazed (GG) and fenced (FG) grasslands. The seasonal
dynamics of each component biomass was correlated with their C, N and P contents both in grazed and fenced
grasslands. There were significant positive correlations between plant biomass and C, N, and P contents, with
correlation coefficients of 0. 990, 0.899, 0. 936 (FG) and 0. 990, 0. 891, 0. 936 (GG), respectively. The differ-
ences in C, N, and P contents of each plant component were caused by the difference in plant biomass. The to-
tal biomass, aboveground and underground biomass, standing dead matter and litter, and their C, N, and P
contents were significantly (P<C0. 05) higher in fenced grassland than those in grazed grassland. The N and P
contents in live shoots were highest in July, and significantly (P<C0. 05) lower in fenced (1.291 8 and 0. 083 7
g/m’ for N and P respectively) than in grazed (1.529 7 and 0. 100 2 g/m* for N and P respectively) grassland.
The results indicate that the higher plant N, P storages in grazed grassland were mainly attributed to the in-
creases of young organ biomass and their N, P contents, which further improve the utilization of grassland.

Key words: typical steppe; grazing; plant biomass; C; N; P



