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Annual dynamics of productivity in rangeland across climatic factors

over last 30 years in northern China

Gou Xiao-wei, Chang Sheng-hua, Cheng Yun-xiang, Hou Fu-jiang
(State Key Laboratory of Grassland Agro-ecosystems. College of Pastoral Agriculture Science and

Technology, Lanzhou University, Lanzhou 730020, China)

Abstract; Aboveground biomass in different rangeland types or same type in different regions varied with time
and space which reveals the dynamic relationship between vegetation biomass and environmental factors from
different rangeland types and spatial and temporal scales. The results showed that aboveground biomass in Chi-
nese northern steppe rangeland general declined in last 30 years although consistent increased in the recent 5
years. The decline was great in areas with better water conditions and was not significant in local scale. The in-
teraction of annual temperature and precipitation did not have significant effects on aboveground biomass in
time scale. The average annual temperature of temperate rangeland had significant effects on aboveground bio-
mass in spatial scale. The precipitation is the main limiting factor of aboveground biomass in alpine rangeland.
Key words: aboveground biomass; grassland type; climate change; annual precipitation; annual temperature

Corresponding author: Hou Fu-jiang E-mail: cyhoufj@Ilzu.edu.cn

AR A R R Y) R B AL T R U AR R A R I R B A NS A
BEN P AL RS R ZIRE MBOK R FIRETEG E Ok T E R R A R R S
W AEAEAR Z AN E M. I 100 4Fk, AR TR IR EEF KL 2 B R BB 41005 o HEGR TR v R 5
P20 (0.60.2) “C v [E AR - 2 b 2 S B IR 30T et g ARG B Bt 4 BRI 7S AL I RE
FHEMEEE S 0.5~0.8 CH, XM ThEARAEERSE EBRGEZMEASCHR A B T W0 D05 5% U5 ) 8 e

x llﬁzintlﬂ;ﬁl 2015-07-13 Z H:2015-12-08
&WH . &l{“”'ﬁ)?in#&ﬁﬁiﬁ%ﬂ? AR5 R R S (2012FY111900) 5 [ 5% F SR BF 22 3k 4 (31172249) 5 K VT2 2 F B 357 H B %
%I (IRT13019)
B—AEFH B (1989-) . L NSRBI L 7R A A L SR O oA R AE S 24 . E-mail: gou_xiaowei@126.com
WAGMEE ARPILA971) T R R A B2 WS L R 10 BB BAE . E-mail: cyhoufj@lzu.edu.cn

http: /! cykx.lzu.edu.cn



740 o B

%33 4

/NI

R A 1y i S W RE WAL L 0 O A 2 — A 7™ R AR S
RGLE T RE AL BE  BAE T D, N Ah e
AR NS AR A i R R R IE o A O R
e 3 A A 0 o 4 78 A X T IE S B AR S R ST Y
B AT BRI 5 3 R 7 MOl A 7 B B . i
ZHAT. P EEH O AR T 2R Y R R R
PR A GORE B AR A BORE L SR b B R AR i J
R ARG & 55 076 RO T ob [ A 2R ) R
(HAE R RUBE A= Wy i 05 TR W50, 22 3 Tl i (s 5L | b
SR U S DB L T AR FEBER R MR P

R AR W B 25 59 PR BE I 14 50 & IR 5 40 £ A
JrE AN T 4518 45 5+ BF S 1 Bl A 35 A ] B o SR AN
[l iof 2 RURE VP S 9 0 566 38 25 . R b A ) A2 3R 5
PR30 3l B B e, OF B2 R B Z R IR I 1Y
CEAAE I o R R T A

F T A [a] Ml Jo e 22 S B 22 B I P o o R T
TR RE ML) A A A R Ak MR A O R B
FE S RV T K AR A G R MR 5 A5 X Il s A B
SRR HLIREE R 14 742 Ak b SR 51 2 B v 45 4 il
YIRE Y A2 A, HE T 5 R B v A Sl 25 R RS E P
L o R A 4 s R A ) B T R TR R Y O RN
B A BHM 5 BRI T | 0 A SR A AL X el A
ARG HA TR SR, F AT X TR AR
Yk i Al B S LS R R OC R MM IR AE TR
W 2RO TN DR P g AR A
RS ARUABLALL S D B W A Ok BIE SRR R
AR AR AR A A DR Ml A 3 R SR R L (H LA S
BZ R R G AR R SRR E L R A
Pyt AL 5 AR P 18] 5C AR B AR G T S e b

ARG o A B 30 AR b [E 6 5 AN () DX
Py 19 S M 1 T R A 23 AT e A A A A 1)
KA BR8P [ L J7 B i b AR ) R 30 4F
LA 2 [ 3 A AR SR 5 2) HEBAS [ AT 5T X 3 R
b 1 A 0 X A K R ) g

1 MR5EE

L1 Bk

BT I 30 4F PN 3¢ 7 v JL L T i A1 55 s i
AN TR 26 Y e b M b A o R L AR A B A T R
SRR SCE Y R 2 R Al O R TR L R b 2 R R AR
b T 38 LR 09 K 9K 55 M, JBORE I ) B 24 08 5 7 A

PeAARHE 2, AERREK FAE YR EIE ok A S L IX <4
U o ASHISE R FH B 2R A T 43 2800 g e e
R ' B 7 W L @ K Q= = R ) 1 R T B
by T IR I R M TR AR T R R T R I T L M
6 FhIS AL, v IR IR AR T R M T fTE R | RO Y
T R b A7 E PN 5 v D S RN L b ) A AR
KA1, FE IR P 10 7 b | FCIR B T R M 0 43 A TR R
Ji,
1.2 B b

M b AR iSRRI AR R OK I O R OR 2 0T
4381, B MR B K8 0.05, R H Kolmogorov-
Smirnov K55 . 73 BT B & 5 N IES S A AR FF A IE
B AR 0 EE A TR it o i ¥R A SPSS
18.0 #RAF#EAT 43 7 .

2 SZBRESH

2.1 EYEdiE

CRNESE [y N NI o G B R SRA B 7/ BT
SRR AR R 2.72~711 g m (B D, &
[i) b S 8 6] Hb b A= W B O A AR B I 25 S BT
Wi bl TR b EAE Y N 8,741 g - m P M AE
THEERMR T AR &S 425 g m?
(£ D,

201

—_ —_
e 3] =)
T T T

$# No. of observeation
I~

<

0 120 240 360 480 600 720
it _E A4 B Aboveground biomass/g'm’®
B1 dEEAFER EEYERES T
Fig.1 Frequency distribution of aboveground biomass of
grassland in northern China
Bl 7 3 22 M I AR B 7R . 1993 — 2008 4F, g
T AR YRR BT B YRR IL 6.11
kg« hm * (& 2a) ; £3589 bk 20 1)y 1 TR, T8 o 3 )
W A L 1984 — 2013 4F, Hh I AR W) 5 OF 3 DL B4R
42.62 kg« hm * 13 BE R B 5 8 AR I 4F T R Hb O |
A W AL BE R BT, M b AR i DL R AR 24,33
kg « hm* B0 B B CE 2b) 5 5 /2 78 1 B B2 00 il 1Y)

http://cykx.lzu.edu.cn



5 4 1 ] ¢ 3

85 rp by 8RR Wk 4 PR B A 741

7R R B AR WS A BN (R 2¢), 1984 —1995 4E L IEAE
DUJR A Al L 0 70 0 ey R 3R 5 ) 4R b b ) OF B
PL111.7 kg« hm 2Ry BE RIS (& 2d) ., RIIAYZE R
TR L M, 2000 — 2010 4F, M b AR 4 5 4 2 0
H500.1 kg« hm? (| 2g). 1€ 6 & J5, 2006 —
2011 4, 47 K o5 € R W O e b A W & DL A AR
357.1 kg« hm * 9 3 B F [% (& 2h) 5 1984 — 2009
AL DR R ML Ml bR RN DR B B (E 2D
1994 —2004 4F , k% /K A S0 A% T 5 4 b | A= ) 6 LA
B4 22.81 kg e hm "W L FH, BB H A B
(K2,

2.2 EYES5RENTFRRSR

AN T DX 385 14 Wi 7 A7 A 26 55 G v B bR R 10 B
T B H (R?=0.71, P <C0.05) H1 K 111 2€ i 12 98 11 3b 22
Hi(R*=0.19, P <C0.05) 4F B 7K X b I A5 9 & 5% i i
T E 5 e FE TN R (R* =0.89, P<<0.0D) #th |
e R AR IR B0V T S 3R O L X M Y b
YR SR EE AL,

Tk e i b A ) S AR K B IE AR DG OC R OR i
F(R*=0.244 1,P>0.05) ([ 3a) , HRE S54E¥ R
A (R2=0.776 7, P <C0.01) (& 3b) ; /& F& i J§i
456 IE 47 A0 S, Ho 7B i 540 oK B 3

®1 TEREGH EEMEHE . FXEMR/NME

Table 1 Aboveground biomass of different regions in northern China from 1980 to 2000
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; TR LT R
LN . .o . _
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Xiwu County .
moist steppe
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n
o moist steppe
Kl FE L I
Tianshan 85.08° 44.23° Cold-temperate and 251 33.1 540.2 34.9 2001—2008 [27]
Mountain moist grassland
g2k FETRLNE
. Zh 102.5° 33.41°  Cold-temperate and 564 6.77 711.0 469 2006—2008 [28]
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KA TR A
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