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Abstract: Based on the meteorological data and observed growth stage data of winter wheat and
summer maize from 1983 to 2007 in northern region of Henan province,the conditions and varia-
tion trends of the crop primary phonological periods,light and heat resources during the whole
growing periods and their utilization efficiency were statistically analyzed. The results showed that
from 1983 to 2007 winter wheat got mature in advance significantly and the whole growing period
decreased,with 4. 9 days shortened every 10 years. For summer maize, the sowing date was in ad-
vance significantly and the whole growing period increased during the same period, with 4. 0 days
extended every 10 years. The temperature in this region increased remarkably, the effective accu-
mulated temperature of winter wheat and summer maize during growth seasons increased signifi-
cantly,at the rate of 7. 8(°C « d)/a and 10. 0(°C « d)/a,respectively. The global solar radiation
during the growing period of winter wheat decreased significantly at the rate of 9.5 MJ/(m®* * a),

however, the trend was not statistically significant for summer maize. On average, the utilization
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efficiency of light and heat by winter wheat were 0. 40% and 3.5 kg/(°C « d « ha) ,respectively,
while for summer maize,the utilization efficiency of light and heat were 0. 70% and 4. 0 kg/(°C -«
d » ha) respectively, which were a little greater than those of winter wheat. From 1983 to 2007,
the utilization efficiency of heat and light by winter wheat and summer maize both significantly in-
creased. The increasing rates of heat utilization efficiency of wheat and maize were 0.7 kg/(°C « d
» ha) and 0. 6 kg/(°C » d » ha) every 10 years,and the increasing rates of light utilization effi-
ciency of the two crops were 0.10% every 10 years.

Key words: winter wheat; summer maize; light and heat utilization efficiency; northern region of

Henan province

, 1.2
s 1983—2007 , R
HELIPCC 4 . 100 a . .
0. 74 CHI, ;
s, y=ax+b , » T ,a
(69 [10-117 ) ,a>0 ,
D) ° a<0 D) P<O. 05
s P<0.01, o
“ . ” [12] . [13] [11] , (D R
[14-15] MD
RUE=HXY/ 2 QX100% (@)
i=SD
’ (1) .RUE ;Y
[67) (kg/hmz) s H
MD
s (J/g), 1779X10" ]/kg,EDQ
; ( )
Ll ’ (MJ/mZ)o ’
[18] ,
s 30 a A-P , a. b
N s N (
, ) N
9417 , ,
1.1 C D,
, 11] s
) (h), 3T,
(QODIN cC cC, 10 C, ,
1982—2007 (n=26); . B
. . =3 T =10 C o

, 1983—2007 (n=25), (2 o



4 31
MD . o
HUE=Y/ > Tyn.,=3C =10C (2, == EF@=-042, =074, P<001) |30
. 10-164 % HFM(a=-0.02. r=-0.04, P=0.845) ’
(2) ,HUE ;Y =o= 2L X H(a=040.r=060,P<O01)|
MD 09-18+
(kg/hm®); > T v o atthaas PR
i=SD P
. . Z 08-211 &
(=3 C) (=10 C) ( b K
T 07-241 1'% =
) (MJ/m®) . = .
£ 06-261 1% &
35 # A 1
y=0.94x+0.9 ‘ 05-204 T et et taa 1 80
309 (R*=0.92,n29417,P<0.01) 5 1
e i 05-01 . : : . . 70
T & \ 1980 1985 1990 1995 2000 2005 2010
£ 20- | 1
= g4 i 3 .
)
g 104
5 2.2
0 ‘ (  4),1983—2007 ,
0 5 10 15 20 25 30 35 i 10 a
A/ MY/ (m - d))
0.7 °C; 10
1 1982—2007 a 0.6C, ; )
2 3019
2.1 2517 &
== 2 NI A E TPl (a=0.06, ~=0.72, P<0.01)
N £ 1A = W KA B IR (a=0.04, .=0.00, P=0.110)
E 7| EEHS =007, =078, P<001)
1) 30 a . ir’
10 6 5 2-?‘ 15+ M
29 9 ’ 10- I [ j."j. 2 y
10a38d , - L
. 10 a 5 - - - rrrp—
1980 1985 1990 1995 2000 2005 2010
4.9dC  2); 6 0
2 9 7T, s 4
10 a4.2d, , (n=25)
’ >3 C 1717
10a4.0dC 3, Cod 2693 MI/m ~10 C
] ~ 300 1618°C+d 1652
10-16 1 : ! a MJ/I’HZ
09-18 | 1280
j-.- EFP ) (a=0.11, r=0.21, P=0.316) , 30a
s - i (a=-0.38, r=—0.74, P<0.01) =
- 08-21 1o 2/t 313 7 (00,49, 1=—0.60, P<0.01)] 260 ié )
= 07-24 4 o & 7.8C°C «+ d)/a  10.0CC » d)/a(
= 1240 &
‘\T 06-26 JW E‘j 5, 6) ; ,
” {15—291': e i e DU b 9.5 MJ/(m’ « a),
——". : ‘ . . - ¢ 5, 6),
1080 1985 1990 1995 2000 2005 2010 2.3
1
2 (7’1 - 25) 1)
: 0.21%~0.55%  0.42% ~
0.96%, 0.40% 0.70%;



41

32
3000 5 - 3000 .
! | 77 == LR #(a=0.06, r=0.53, P<0.01) 1.2
2750 42750 é = HE ] #(a=0.01, r=0.66, P<0.01) 1|
| - Y . :
2500 12500 “EE il %9 .
& { = ] -
= | - | & “ B
BE 2250 4 == A1 {48 4 (a=-9.5, r=-0.04, P<0.05) 1 2250 E < s =
:_2 == {1 Wi (a=7.8, r=0.60, P<<0.01) 1 o = -] ’ %
Iz 20001 12000 & 4 { =
- | ¥ E _‘
£ 3
|75n1, 1750 = o
. | = |
1500 “—— . . T — 1500 2 |(, 0
1985 1990 1995 2000 2005 ' y : s
B 1980 1985 1990 1995 2000 2005 2010
tE i oy
i fir
5 8
3000 1 2000
] 3
2750 4 1750
2500 11500 % 1983—2007
£ 22504 11250 2
§ ~= - BH 40 B (a=0.35, r=0.02, P=0.936) T ’
<2000 1 R (@= 1000, r=0.75. P<0. 1000 =
kv = {7 (a=1000, r=0.75, P<0.01) £ i 10 a4.9d,
T 750 =
= ,
500
1250
1000 - . - . - * 3
1985 1990 1995 2000 2005
37 ’ ’
10 a4.0d, ,
6
b
1.9~4.3 kg/(C «+d+ hm*) 2.5~5.1
kg/(°C «d+ hm?), 3.5 kg/(C «d- s s 2
hm?) 4.0 kg/(C «d e+ hm?®), ,
’ b
30 a ’
, 10 a ’ ’
0.7 kg/(C «d+ hm?) 10a0.6 kg /(°C «d- ’
hmz ) D ’ H ° ’
10 a 0. 10%( ’
7, 8, ’
2
~ 5= == EFI #(2=007.r=0.79. P<0.01) .| o ; ’
) —= JGHEF A #(a=0.01, r=0.91.P <001 1 ,
k) 108 ;
& |
3 0.6 ;" ’ °
= = 1983 —2007 N
o “"‘% 0.40% 3.5 kg/('C » d »
z 14 (;2'-‘ hmz), 0. 70% 4.0kg/(°C -d-
E s hm?) ) “ -
0 ' . . . 0.0 °
1980 1985 1990 1995 2000 2005 2010 ” ,
1
- 0.79%~0.81%,
7

4.19~4.41 kg/(C « d » hm"),



4 33
1983 —2007 1) LJl.
. [13] s ,2005,1(1) :4-9.
0.26%., 1.37 kg/ L8] ’ . .
(C +d~hm’); [11) , [, :
0.14% 0.21%; - 2010,21(6):1417-1424.
o ' 0. 307 — (2. .2003, 25
0.28%, (6):77-82.
’ [81 I
’ [D]. ,2005.
o [16] s [9] Meza F ], Silva D. Dynamic adaptation of maize and
s wheat production to climate change [ J]. Climatic
, , Change.2009,94:143-156.
. [10] [Jl.
’ ,1995,10(1) : 85-94.
’ [11] :
' (1. .2001,22(2) :25-31.
’ [12] c , - o
° ’ LJ1. ,
2009,35(9):1708-1714.
o [13] s
(1. ,2008,16(4) :192-195.
[14] , ,
[1] Zhang T Y.,Zhu J, Yang X G. Nonstationary thermal (1. -2003,18(2):
time accumulation reduces the predictability of climate 99-102.
change effects on agriculture[ J]. Agricultural and For- [15] ’ ’
est Meteorology,2008,148(10) : 1412-1418. 1] ,2003,18(1) ;103-106.
[2] . , , [16] , ,
Ll ,2011,26(6):1052- LIl ,2007,28(1) : 9-
1064. 12.
[3] Xiong W,Conway D,Lin E D,et al. Future cereal pro- [17] ’ ’ L
duction in China:the interaction of climate change,wa- L. »2011,
ter availability and socio-economic scenarios| J]. Global 35(6):623-631.
Environmental Change,2009,19(1) ;34-44. [18] [D].
[4] TPCC. Climate Change 2007 ; the physical science basis »2008.
[M]. Cambridge: Cambridge University Press,2007. [19] ’ . (M. : s

[5]

’ s ’

2002.



