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Variation characteristics of dry farming irrigation water demand

in Youjiang valley of Guangxi
Lu Yaofan, Liao Xueping, Chen Xin, Shi Caixia, Lin Zhenmin
(1.Baise Municipal Meteorological Service, Baise Guangxi 533000; Guangxi Meteorological Disaster
Reduction Institute, Nanning Guangxi 530022; 3. Tiandong County Meteorological Service, Tiandong
Guangxi 531500; 4. Guangxi Meteorological Service Center, Nanning Guangxi 530022)

Abstract: Based on the daily precipitation data from 1971 to 2013 of baise, Tian Yang, Tiandong and
sugar cane growth observation data (1990 ~ 2013) and maize growth observation data (1994 ~ 2013)
in Pingguo, water demand, water balance, the irrigation water demand and their variation during all
growth period of sugarcane and maize in Youjiang valley were analyzed by the calculation method of
effective rainfall recommended by USDA. Results show that average moisture conditions during the whole
growing period of sugarcane and maize in each county of Youjiang valley, except maize in Pingguo
County, are deficiency. Water deficit in the whole stages of sugarcane is mainly led by the water shortage
during stem elongation period to the mature period (the average irrigation water requirement of years is
220mm) .; by contrast, the water shortage during sowing — emergence and milk — mature period mainly
causes the water deficit of maize, and the shortage during sowing— emergence (the average irrigation
water requirement of years is 30mm) , in the most. In recent 40 years, the variation of effective rainfall
and water balance index of each growth period of sugarcane in Youjiang river valley show decreasing and
the trend of decline, while the irrigation water requirement is increased; except during the milk — mature
period, effective rainfall and water balance index of each growth period of maize in most counties of
Youjiang river valley show slightly reducing and falling trend, while the irrigation water demand is weakly
increased.

Key Words: Youjiang valley; dry farming; irrigation water demand; variation; characteristics

[1]

o

:2014-12-22
: (2011GXNSFA018008 )
(1966-),



,20 20
20 80
2
o)
[3-9] ,
’ o117
) T70%~90%
b 3 \6 \7 b
[lz]o
[13-15]
1
1.1
) 1.30x10°m,
2x10%*m, 3.4x10m?,
7.04x10%m?, 27.2% 75 e
22.0°C,=10C 7730C,
345d, 460K]J/cm? ,
; 1086 ~
1325mm, 15% - -
N o 2008
w7l 2010
4.7x10%m?,
98% ; 3.3x10%m?,
1 ~
1E) HEBFMTAKE (mm)
sy KRk~ 2P
Hre &M EJ(S R
478.2 43.5 434.7
S - - - - AL
HEAk BEOWE O kW hbE £ A
176.4  38.7 30.6 21.0 36.2 49.9

101
1.2
1971-2013
4
( ) ()
) N 1990~
2013 .1994~2013
1.3
1.3.1 ETe
’ [10]
1.3.2 CWSDI
[13]
CWSDI=(Pe-ETc)/ETc (1)
ETec
,Pe o
CWSDI>0 ,CWSDI=0
,CWSDI<0 o
(9] Pe,
P<83mm ,p=p(4.17-02p)/A410 (2)
p=8.3mm ,Pe=4.17+0.1p (3)
1.3.3 Is
[12
Is= ¥ ETe- Y Pe (4)
, > ETc , > Pe
14
X (t)=at+b (t=1,2,:-:n) , b
it ,a ,
N axl() ’
/10a, a
(r)

a, lrb>rg,



102

36

Pe(mm) CWSDI Is(mm)
20 70 373 172 -0.22 -0.01 105 4
20 80 358 173 -0.25 -0.02 120 4
20 90 346 165 -0.29 -0.06 132 11
21 10 330 170 -0.31 -0.04 148 7
N s ) ~194mm ( ), 169mm 1 s
3 13 1971~2013 -
6 25 . 11 17 ( ;
) 3 13 11 17 2
N 2 26 5 \ 5 18 o
6 11 | 7 1 ( - o 2
) 2 10 7 1 90 ,21
) \ 10 o
1. 2.3
2.2 2.3.1
2.2.1 -
333mm ( 0.31~-0.21, -0.27,
N )~381mm ), 350mm, 1 , ; -
,1971~2013 1.93~2.60,
1Imm~15mm/10a, - 9mm~13mm/ -0.53~-0.48,
10a, - Imm~4mm/10a, o
(p<0.01), 1 ,1971~2013
(p<0.05), ,

222

155mm (

0.02~0.03/10a,



103

232

)~0.10(

)9

1 1971-2013
(a).
-0.04,
2

90

(b).

-0.12(

1 ,1971~2013

24
24.1
2 ,
97mm ( ) ~146mm ( ),

232mm,

-0.77,

128mm,
95mm,
210mm~



104 36
1 ,1971~2013 (3) 40a
, 13mm/10a, , ;
11mm/10a, , ) )
o 2 N
242 ,
2 o
Tmm, s . ,
20mm, R [1] , , , .
_ _ B . , 2008, 30 (5):
N o 38-39+42.
’ [2] , , , .
’ - ] . , 2004, 26 (2): 34-36.
30mm, - Tmm, (3] : . , 2003 (02):
1 ,1971~2013 47-48.
- [4] , , .
, 0l . , 2004, 26 (2): 25-26+7.
o [5] , , )
> . , 2011, 26 (2). 42-44.
%0 . m 2011, (3): 44-45+48
. . . . —4J+408.
21 10 o
[7] , .
3 ] . , 1992, 13 (1) 44-47.
[8] , , , .
(D) . 1. , 2009, 30 (4). 10-13.
73% .96% (9] , .2000
up , 2001, 22 (1): 52-54.
' [10]
¢ ’ ] . , 1989, 10 (4): 48-50+54.
B - [11] , , .. 2010
23% .48% , (7. , 2011, 32
(1): 52-54+57.
o [12] , , , .
(2) [ . ,
2014, 35 (3): 75-78.
[13] , , .
’ ~ ’ [ . , 2005
(S1): 169-170+173.
’ L [14] e
220mm, ' L2002, 23 (4): 43-44.
; - [15] , . « »
- , - 0. , 2007, 28 (S1): 92-94.
) 30mm, [16] , . —
2) ) _ 7] . , 1985, 6 (4): 19-20.
[17] , , .. 68

. , 2007, 28 (2): 36-41.



