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Table I Temperature-development models for different stages (n= 14)
R F
yi= (= 1.347 0+ 0.280 4 T — 1.902 4x 107372 + 4.338 0x 10~ *T?) 0.97 389
X (= 1.606 2+ 21. 874 Ohc— 40. 715 9h2c?)
y2= — 1.348 0+ 5.274 5x 10- 27 1.378 0x 10-373 088 2L3
- 1.339 3x 107 *E+ 3.815 6x 107 3E?
ya= = 0.063 1+ 3.815 6x 10-37+ 0.007 3¢ 001 26.4
- 1.260 2% 10- 372
ya= (= 0.034 5+ 0.004 0T - 7.699 8x 10-572) 008 414
x (- 0.905 1+ 1.758 4E - 0. 400 0E2)
T 5 c¢m »h 0 10 em , C ,T2 T4
JE2 Es (mm- d) yr ye (%)
>R . 0.01 F
1 (4. i
s 1
s )
’ ’ ) [2] 1
5 cm 0 10 em , 17 s
) 7 ) ;
17 17 ,
12 10 12d, =10 140

2

Table 2 Indices of temperature, moisture and sunshine hours for film—overed cot ton

S T:0 140 850 680 1 400 307 0 2930
(mm) / 73 80 L 75 131 172 246 327 246 327
(h) 80 120 414 483 330 360 580 640 1 404 1 563 1 324 1 483
() > 12 18 22 > 20 > 18 20 / /
(h) / 9.0 10.5 11.0 12.0 7.8 10.0 / /
(mm* d-1) / 1.7 2.1 3.7 1.9 2.5 / /

(d) 10 12 42 47 0 33 70 178 152 170 140

158
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(3. 75 % >0 317,210
308 , > 10
2.3
3 (n=14)
Table 3 Models of unginned cotton yields and yield percentages prior
to frost arrival for film —overed cotton(n= 14)
R F
(kg/ 6. Tm?) y = - 2 977.386 + 5.099 sz Ts1s - 2.058x 10—3(2 T )2 0.75 12.9
(! 66, Tm2) y o= 250/[1+ exp(48.035 8- 0.017 69 Tais )] 0.89  18.9
(%) y = U[1+ exp(48.615 8- 0.018 9F Ta1s )] 0.95 33.2
(%) y = 26,788 33+ 0.152 08 Tso ( ) 0.90  30.9
3 =20 , =15
> 15 , 1
= 15 2650 ,75% 2 750 R =20
100 , 15.2 % ,
1) 2
2.4
1 , 1 )
2)
( 4)
3
, 1992 1995 :
, +2d, ,
( 5)
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4 =10

T able 4 Required accumulated temperature above 10 for development stages of varieties

1 140 850 680 1 400 3 070 2 930
-1062 136 790 672 1 535 3 133 2 996
722 140 815 687 1 328 2 970 2 830
66241 139 2 875 2 735
2786 139 3 320 3 180
5
Table 5 Comparison of development dates between estim ated and observed
(7)) 7)) 7))
30/4 4/5 10/10 15/10 11/10 15/10
1/5 30/9 29/9
1992 2/'5 28/9 28/9
3/5 7/ 10 8/ 10
3/5 8/ 10 9/ 10
5/5 10/5 1710 10/10 3/10 9/10
1995 30/4 3/5 209 28/9 22/9
175 5/5 1710 10/10 29/9 9/10
: 1992 “ "1992 H
1995 H
4
4.1
h P» n )
T = f(h,®n)
To, ho, ¥  no, Ti
Ti= To+ %( hi — ho) + %(p— B + %( ni — no)
or/ o ( /hm), O/ 3P ( /10); or/n
() oaria el
; o/ OP R ; o'/ on
a/a orliopP
1961 1990 s (5 9 ) ( 6)
4.2 59
1 250 000 , ,
, . (2
59 , (D ,

.59 3 200 ;

(1)

(2)
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,5 9 3 100 ; 59 3 000
3 100 ; 3 000 ,
6 (59 )
T able 6 Revising coefficients for the growth season of the cotton ( May to September)
5 6 7 8 9
or/ch(  /hm) - 0.63 - 0.64 - 0.63 - 0.60 - 0.56 -0.52
ar/d /10) 0.03 - 0.02 - 0.02 - 0.02 0.01 0.11
oarfon( /) 1.32 1.87 1.35 0.96 1.07 1.13
5
5.1
0 2 2
90 % 90 %
, 1961 1990 > 15
2 3 2
=15 ) ,
o
3100
5
RS
3100 "
EALE
oo oo X
. 3 000
&
g e
1 (5 9 ) 2 (kg/ hm?)
Fig.1 Accumulated temperature in the growth Fig.2 Unginned cotton yields prior to frost
season of cotton in the irrigated region of Ningxia arrival (kg/ hm?) in the irrigated region of Ningxia
, 2 2 , 59 ,
4 (1)2 3 000 kg/hm” . ,
\ 3000 kg/hm®, (2)2250 3 000
kg/hm’ :
(3) 1500 2250 kg/hm’ ,
300 kg/hm’ . ,
(4)< 1500 kg/hm’
1 2, 100 200 750 kg/hm’

,5 9 70 270

B
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, 0 20d
52 1961 1990
5.2.1
2
) ) ,89
11 %, > 10
[4]
2 2 2
1961
1990 , 1 2
2
, 20 , 3 ,
5.2.2
5 )
2 2 2
=20
2 2 2
2
, 2 % ,
5.2.3
(1)
1961 1990
( 7)
7
Table 7 Climatic guarantee probability for different
yields percentage prior to frost arrival %
(%)
90 80 70 60 50 40 30 30
7 10 23 46 63 70 83 100
40 70 77 80 84 84 100 100
0 10 10 23 63 73 86 100
0 0 3 6 13 43 60 100
3 13 26 33 66 76 86 100
0 10 30 47 80 87 90 100
0 7 17 40 60 73 86 100
3 6 9 19 39 56 66 100
0 3 10 20 40 57 74 100
0 7 17 30 40 60 77 100
0 0 0 3 13 30 43 100
3 3 23 46 59 66 86 100
30 %
; ; 70 %,

’

66 %
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4
(2)
. ; ( 3), 5
()2 70 %: 70 % 77 %
(2)60 % 70 %: 70 % 30 % 59 %
(3)50 % 60 %: 70 % 10 %
30 % (440 % 50 %: ,
70 % 10 % (5) <40 % , 70 %
0
6
59 ,
, 4
3 (%) 4
Fig.3 Yield percentage prior to frost Fig.4 Agroclimatic regionalization of
arrival in the irrigated region of Ningxia (%) contton in the irrigated region of Ningxia
(1) ( ) 1 090
I 115 m, 0.7 ° 59 3150 3 340 ,
70 % , 715 % 77 % ,
0 10 %, 3000 kg/hm’, 1050 kg/hm’, 9 12 /kg
: 9000 12000 /hm’, 6750 9750 /hm’ :
(2) ( ) 1 110 1 130 m,
0.3 ° ,5 9 3 100 , 60
% 70 %,75 % , 30 % 350 %,
10 % 20 % 2250 3000 kg/hm’, 780 1050 kg/hm’,
7800 10500 /hm’, 5550 8250 /hm’
(n ;
5 10 , 1 ) )
66241 = 10 2 735 , 60 %
70 %, 10 % ,
(3) ( ) )
1 100 1 180 m,5 9 3000 3100 , 50% 55 %,75 %
10 % 30 %, 10 % 17 %,
630

1800 2 250 kg/hm’,

780
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2 2

kg/hm’, 6600 8100 /hm’, 4250 5750 /hm 1,
(4) ( ) 59
3090 3 000 : 40 %,75 % 0
17 %, 23 % 57 % 1200 kg/hm’,
420 kg/ hm’, 4500 /hm’, 2250 /hm’
4 2 2 2
7
(D ; ;
(2) , ) ;
(3) 30 : ; ;
(4) ) ;
1 ,1995,(4):7 9
2 ,1996,(1):36 39
3 ,1997,(2):21 23
4 ,1998 (1):15 18
5 . : , 1985
6 ,1988,(1):55 62
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AGROCLIMATIC ANANLYSIS AND REGIONALIZATION
OF FILM-COVERED COTTON PLANTING IN THE
YELLOW-RIVER-IRRIGATED REGION OF NINGXIA

Liu Jing Ma Liwen

(Ningxia Institute of M eteorological Sciences, Yinchuan 750002)

Zhai Chaoxun
(Ningxia M eteorological Bureau, Yinchuan 750002)
Zhang Shuqing

(Pingluo Meteorological Bureau, Pingluo  753300)

Abstract In this paper, statistical models for growing rate, yield and yield percentage prior
to frost arrival were established and verified for film—overed cotton crop based on the five—
year staging-sowing experiment from 1991 to 1995. Concerned agrometeorological indices
were also derived and examined against the real data. T aking climatic data and grid interpo—
lated one in every place of Ningxia from 1961 to 1990 as inputs to the models, growing pro—
cess of the cotton, yield and yield percentage prior to frost arrival were modelled and their
probability distributions were computed and drawn. Finally, the preference degree of plant—
ing film-covered cotton was analyzed and regionalized in the Ningxia.

Keywords film—wovered cotton, model of growing rate, agrometeorological indices , agrocli—
matic regionalization



