39 1 Vol.39 No.1
2017 2 JOURNAL OF GLACIOLOGY AND GEOCRYOLOGY Feb. 2017

DOI: 10.7522/j. issn. 1000-0240.2017. 0016
HE Huidan YANG Yongsheng ZHU Jingbin et al. Effects of seasonal grazing on vegetation water consumption and water utilization efficiency in

alpine meadow of the source regions of the Yellow River J . Journal of Glaciology and Geocryology 2017 39(1): 130 - 139.

J. 2017 39(1): 130 - 139.
12 13 12 13 12 1 3%
(1. 810001; 2. 100049;
3. 810001)
. . ( WUE)
o : (5-9 )
5 7 160. 94 mm 145.96 mm
(395.52 mm) (348.14 mm)  13.61% .
5-9 13.58 mm  70.96 mm (8 ) o
( ANPP) . ( BNPP) ( NPP)
32.54g°m™>.5.9%g*m>.38.50 g *m”’ ANPP ( WUE)
53.85% BNPP. NPP  WUE 13.06% 9.97% -
WUE N
: S812 A : 1000-0240( 2017) 01-013040
0
. 5
6
N ( ) 7.
1-2
3 A /
. (
4 7
. . ) .
1 2016-08-02; 120164202
: (2016YFC0501802) ; ( XDB03030502) :

(2016-2J943Q)
(1991 -) 2014
. E-mail: hhdan712@ foxmail. com

E-mail: ynli@ nwipb. cas. cn.



131

8

o

( water use efficiency WUE)

o Penman
( FAO) Penman—
Monteith N N
.  WUE
WUE
10
WUE
1 12
5 10
13
14
15
16
120 x 10* km?
17
WUE N

WUE

1
1.1
0 -0.5%C
° 514 mm
6-9

( Kobresia humilis) . ( Ely-
mus nutans) . ( Carex siderosticta)
( Stipa aliena) . ( Poa alpigena)
( Potentilla anserina) .
( Gueldenstaedtia diversifolia) . ( Gentiana

straminea) . ( Saussurea superba) .

( Oxytropis ochrocephala) . ( Ajania
tenuifolia) . ( Leontopodium nanum) " .
1.2
1.2.1

5 km
o 100°
127 E. 34°28° N 3761 m
o 2003
90% -
65% -
1.36 /hm?
11 5
5 o
10 m x20 m
5 1
3 o
1.2.2
(1) .
2013 5-9 15 5
I m 50 em x50 cm

~ o



132 39
. " . AS (1); E, L ( 4
; 10 cm ) (i=1). (i=2)
o 85 C (mm); M i R
o (geem™); H (10 e¢m) .
10 cm 0~10.10~20 20~ (3)
40 cm 50 ¢cm x50 c¢m (
3 )
2324
85 C D =P-ET (4)
3 . D (mm); P ET
( 8 9 ) (1o
(4)
( BNPP)
19
( ANPP)
_ NprP
WUE = S (5)
WUE
o (NPP) N | mm
° (g*m™ *mm l);ET (1)
(2) N
2013 5-9 8. 18. 28 2
> > 2.1
( ) 1 5-9
40 cm
1~2
[13 ” 5_7
5
° 59.02 mm/
20 .
' 58.01 mm/ o 7
ET =P -F - AS 1
AS+AQ (1 160.94 mm  145.96 mm 7 -9
. ET ( mm) ; P
61.34 mm/ 54.51 mm/
(mm); f ( mm) ; AS
(mm); AQ ) S
mm) o
( ) 7. 8
6 9 0 5 -
f=0°", 40 cm
9 (395.52 mm)
3 m
22 AQ (348. 14 mm) 13.16% ( P >
0.05) 3. 32%
40 em 14.90% .
40 em 0 o
5 2013 1 -4 10 - 12
ASz;(ELI_ELZ) (2) 27.4 mm 11.9 mm

E, =0.1xXxMxRxH (3)



. : 133

2001 1180

— R 4 |
£ 5| 2 Bt }‘6‘85 (9 ) o
B —e—Fek 120 £
R | 1100 I8
Efg100 10 § °
# 5ol 1% 5-9 409. 1 mm
120
0 L 1 1 1 0
3 6 7 8 9 13.58 mm  70.96 mm
Ry
80% - 7. 8
1
5-9 8
Fig.1  Vegetation water consumption and precipitation of
seasonal grazing plots and natural grazing plots from May 8
through September in the alpine meadow Magqin 25 5_9

434.82 mm 387.44 mmo.

2 5.6
12
5 2.2
28.59 mm 41.55 mm. 7 3 5-9
155.5 mm o
o 8
60 o 4 5-9
% COS Vi B3 A4
Or —mF
: I !
& 20f 1 8 7+ 8
i
%o
%
20k
-40 1 1 1 1 5
5 6 7 8 9
Aty (P
2 >0.05) . 4( a) 5-9
5-9 7
Fig.2  Water profit and deficit of seasonal grazing and 9
natural grazing plots from May through September °
in the alpine meadow Maqin 5-7 7 7-9
100 120
([ ]
80+ y=0 84277x+4 3824 1004 ¢
£ T R=03136 = ¥=0.84621+15.557
£ o : £ 80F R*=03175
18 i
% %
¥ 40 ®
2 b
i =
0 o 1 L 1 1 |
0 20 40 60 80 80
WKk B /mm Wk /mm
(2) =PI (b) AR
3 (a) (b)

Fig.3 Relation between vegetation water consumption and precipitation of seasonal grazing plots ( a)

and natural grazing plots ( b) in the alpine meadow Magqin



39

134
200 1400 200 1350
4300
Eisof ‘\‘/\-\‘ oo . Eisof /’\‘\‘\. {250
@100 200[%1 @100 s
2 1of - Jin®
A 4l <, 41
& sof —A— FEKR fo®™ & s —A— FEKHR {0 ™
—e— Pk ft —e— Pk 150
—o— Pkt —o— [Pk
0 - - - - 0 0 - : - - 0
5 6 7 8 9 5 6 7 8 9
At At
(2) AT HEIAL (b) BRI
4 5-9 (a) (b) :
Fig.4  Monthly variations of vegetation water consumption precipitation and soil water storage of seasonal
grazing plots (a) and grazing plots (b) from May through September in the alpine meadow Maqin
1001 ° 1201
c sof £ 100} .
£ £ g0}
1H O @ ° g ] =-0.2373x+62.469
% y=-0.22575x+60.07 % 60} u Rz=of§Jf45
£ 40 -w E oL o® )
= [ Y &/ r .\
ool ° L Z L]
° [ ]
0 Y 1 1 1 I 0 [ ] 1 [ ) I
70 90 110 130 150 170 70 90 110 130
8Pk &/mm 3Pk B/mm
(2) =AML (b) BRI
5 (a) (b)
Fig.5 Relation between vegetation water consumption and soil water storage of seasonal grazing plots ( a)
and natural grazing plots ( b) in the alpine meadow Magqin
5 (42.91 mm) 9 53.85% BNPP NPP WUE
(38.25 mm) o 13.06% 9.97% -
BNPP NPP WUE ANPP
4(b) 7 WUE &
9 5 o WUE
2.3 o
N BNPP  NPP ANPP
o WUE o
WUE . CO, N 3
N 0 WUE
Lo ANPP 9 3.1
5-9 o 1 N N N

5-9 ANPP WUE

1
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Effects of seasonal grazing on vegetation water consumption and water
utilization efficiency in alpine meadow of the
source regions of the Yellow River

HE Huidan'>  YANG Yongsheng' °  ZHU Jingbin'> LI Honggin'®  WEI Yaxi'®> LI Yingnian'’
( 1. Northwest Institute of Plateau Biology Chinese Academy of Sciences Xining 810001 China; 2. University of Chinese Academy of Sciences
Beijing 100049 China; 3. Key Laboratory of Adaptation and Evolution of Plateau Biota Chinese Academy of Sciences Xining 810001 China)

Abstract: Research of seasonal grazing impact on vegetation water consumption and water utilization efficiency
is one of the important contents of how to improve the capacity of water conservation. Taking the alpine meadow
under the condition of seasonal grazing and natural grazing in Maqin Qinghai Province as the research object
the dynamic changes of vegetation water consumption water surplus and deficit vegetation productivity and
water utilization efficiency and their relations with environmental factors were analyzed. The results show that in
vegetation growing season ( from May to September) vegetation water consumption first increase in May and
then drop in the seasonal grazing plots and natural grazing plots. The maximum water consumption is in July up
to 160.94 mm and 145.96 mm respectively. The total vegetation water consumption of seasonal grazing plots
(395.52 mm) 13.61% more than that of natural grazing plots ( 348. 14 mm) . On average from May to Sep—
tember water surplus amount of seasonal grazing plots and natural grazing plots is 13.58 mm and 70.96 mm
respectively. But they all have a slight deficit in August. The vegetation water consumptions of seasonal grazing
plots and natural grazing plots are all weak positively correlated with precipitation and have nothing to do with
soil moisture storage. Seasonal grazing can increase the amount of vegetation production. The aboveground and
below ground net primary productions and the total net primary production are 32.54 ¢ *m ™ 5.96 ¢ *m ™ and
38.50 g * m’ respectively larger than those in natural grazing plots. The water utilization efficiency of
aboveground net primary production in seasonal grazing plots is higher than that in natural grazing plots.
Besides belowground net primary production and total net primary production in seasonal grazing plots are lower
than those in natural grazing plots by 13.06% and 9. 97% respectively showing that seasonal grazing can
improve the vegetation production and water consumption but the impact on water utilization efficiency depends
on a lot of indexes.

Key words: alpine meadow; seasonal grazing; vegetation water consumption; water surplus and deficit; water

utilization efficiency



