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Evolvement of critical temperature on = 10°C limit and its effect
on maize production in central Hexi Corridor

YIN Xue-lian', HE Jin-mei?, GUO Ping-ping'
(1. Zhangye Meteorological Bureau of Gansu Province, Zhangye, Gansu 734000, China;
2. Gansu Provincial Meterological Service Center, Lanzhou, Gansu 730020, China)

Abstract: Based on the daily air temperature data of six counties of Zhangye in the central Hexi Corridor from
1961—2009, analysis was made of the spatial distributions, annual and decadal variations and climatic anomalous
change year of the critical temperature = 10°C, as well as the effect of its evolvement on crop planting pattern, growth sit-
uation and maize output. The results are as follows: During the last 50 years, the variation trend of the critical tempera-
ture = 10°C presents the characteristics of the initial day becoming earlier, terminalday postponing, duration prolonging
and the accumulated temperature increasing. In the 1970s—1980s, the phenomena of the accumulated temperature =
10°C decreasing and duration shortening occurred in most of the weather stations in the central Hexi Corridor; in the
1990s, the accumulated temperature increased obviously, and the increase extent in the years of 2001—2009 is the high-
est the last 50 years; and the phase of thermal abundance appeared. In the beginning of 1970s—1990s, the anomaly
phenomena of the accumulated temperature = 10°C decreasing and duration shortening occurred in most of the weather
stations. During the period of 2000—2009, the anomalous increase years of critical temperature = 10°C accounted for
83% of the total in the last 50 years. The anomalous increase years, accumulated temperature =10°C and thermal re-
sources increased remarkably in maize growing period, which was helpful for enlarging planting area of the dominant crop
maize, raised the yield of maize per unit area and the general output.

Keywords: cumulative temperature = 10°C ; spatial distribution; decadal variation; maize production; central Hexi
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Table 1 Mean value of critical temperature =10°C in the central Hexi Corridor from 1961—2009
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Fig. 1

The change of accumulated temperature =10°C (a), initial day(b), terminal day(c) and lasting days(d)

at stations of the central Hexi Corridor from 1961—2009 (solid line: measured value, thick slope line: trend value)
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Fig.2 The inter-decadal variation of critical temperature =10°C (a), initial day(b), terminal day(c)

and lasting days(d) in the central Hexi Corridor
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Table 2 The anomalous years of critical temperature =10°C in the central Hexi Corridor
Hi44 wIH %H F8EH A PR
Location Initial day Terminal day Lasting days Accumulative temperature
2 Cootai 1974.,2009( - ) 1971( +) 1963,1982,1993( - ) 1982.,1993( - )
i baotal 1982.1993( + ) 1997( - ) 2005 ,2006.2009( + )
6% L 1969.1974( - ) 1968.1997( - ) 1979( +) 1982.,1993( - )
e Linze 1982.1993( + ) 1979.,2006( + ) 1982,1993( - ) 2005.,2009( + )
H Gangh 1974.2009( - ) 1970.1998( - ) 1982.,1993( - ) 1982( - )
anziou 1982( +) 1989.,2006( + ) 2009( + ) 2005 ,2008.2009( + )
LT Shands 1982( +) 1962, 1968, 1970, 1980,  2005( + ) 1961.,1979( - )
ancan 1998( - ) .2006( + ) 2005,2008.,2009( + )
KR Minl 1983( +) 2005( +) 1972,1983( - ) 1969,1972,1983( - )
A e 2000( - ) 1994( +) 1994 ,2005 ,2008( + )
— 1969.,1987( + ) 1972( -) 1969.1970.1972( - ) 1969,1972,1983( - )
P4 Sunan 20000 - ) 2000( + ) 20002005 ,2008( + )

"+ RN = 10CIHIHI H - & H F72E H BB

SR SIS SRR, - SRR R

Note: “+ " means that the initial day and terminal day of critical temperature =10°C_abnormally postpone, the duration abnormally prolongs, and the accu-

mulative temperature is abnormally high. “ - " stands for the contrary meaning.
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PEAT, R A L AL R 1.4~ 1.6 d-
10a™ "5 I AT 3 AR AL R 2.7 ~ 3.0 d-
102”5 JlHE 5 1045 & B B 5 ka3, b 2L O Rg
IR N 4.2~ 4.6 d-10a™ ", A I} F K424k
HHRECGER B, AR bRy 5.5 d-10a~ ', EoK
RS ARKBIKE N T2 S H i s
rh g il R ) B A A AR AL A AR, = 10°C IR
Rt s A RN 22— AR, ®
KTV REZ, A, B PR , @i aiir,
R R T A,
2.5.4 sFEEGHom APEERPE)IX 1980—
2009 4F = 10°C B B B [A] 19 4 1k i 34528tk 325
192.0°C - 10a™", A 3¢ Rk 0. 41, DL i 1961—
2009 4E 121.0°C - 10a~" 14 38 2 3% 19070 A 6 7F
FEL8 -0 O A K SANE T, R S R
PRV Ry 0 3, 0TI B R R M) K 7 BT Y
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LRV

FAER G N T P X ok 8 5 F LR
RAREH D), BURA LR R i R B E , JGL
TR . N 5 F W 7 R B R A
~ WA EFAE K = 10°CBIR I ST T A5 A K
WL ~ A TR R, A s e F IR
62 % , JCHIE I Fr s ALK 800°C - d DA b, SO F%
T e, 8 3 I 0T, 5 A A R P AH DG 56 R Bk

Y1, e 8 H EAj k225 9 J b A s, 2 e
) TE RN, 33X B B[] TV 5 2L s8], 2 e FF 1)
I, AR e 2 A R TG AR R, WY
JE SR AR AR T oK B S 2 I = 10°CHR
ARG R HGE 0.6619, 5 FETE 0.05 I AHC .3, f1
IRIEIE 100°C, TR, 487.5 kg hm~2H8,

R3 ERBW - AP BHERETL

Table 3  Change of maize sowing ~ maturation period between year

B AR Decade Wezz/d FRI (R ) R (RRT)
Growi s . Extremal Anomalus early Anomalus late
Frowing stage 1980s 1990s 2001—2009 4 D-value (Anomalus long) (Anomalus short)
WARR(A - H) 04-18 04-15 04-13 15 04 - 09(2004 4) 04 - 24(1984 4F)
Sowing date(m - d)
i -
AFEEI(A - H) 09-19 09-25 09 -28 14 09 - 16(1989 %) 09 - 30(2001 4F)
Matureb date(m - d)
e
%,EE R Eﬁ 154 164 169 23 172(2002..2004 4) 149(1984 4F-)
Growing period/d
R4 ERREPREETLER
Table 4  Speed change of every growth date of maize with years
KW Ei i £t Hy T LA s
Growing stage Sowing stage Seedling stage 7-leaves stage Jointing stage  Tasselling stage ~ Milking stage Maturity stage
7. b _
FHAMO - 1) 04-14 04 -30 05-30 06 — 24 07-22 09-02 09-25
Mean date(m - d)
2 pk: 2RI I
AR -1.38 -2.92 -1.59 -2.67 0.45 4.64 4.15

Growth rate/(d*10a"")

R5 BEIEREEREH=10CRERTHE

Table 5 The critical temperature and contribution during main growing stages of maize

LEH

Growing stage

FERl ~
Sowing ~ Seedling

i~ B

SRR/ (C - d)

Critical temperature 171.5 471.0
BUl STHRAR %
Critical temperature 5.9 16.2
contribution

£~ P ~ e il ~ FLA FLB ~ TR
Seedling ~ 7-leaves ~ 7-leavesi ~ Jointing Jointing ~ Tasselling Tasselling ~ Milking ~ Milking ~ Maturity
479.9 588.8 861.2 341.1
16.5 20.2 29.6 11.7

S3HT 1980—2010 4F K B ™= | G AR 1 48,
3230 a H, F KRB (hm?)2001 4E 2 BT 5 , 2001
ARG, 8 R R OR A P A o U Ry R R S A
BT, BRI/ AR B IS (R] ) 2 M b AR Ry
21.8 kg 10a™",2001—2010 4 il Fp £ K = 5t it isf [
HyLRME R s b Ry 26.3 kg 10a~ ', Ji H 2005—
2010 4[], Ffi 2 = 10°C R A 35 im, B 7 2 1 34
LA 99.9 kg 10a™ ", I IRBE MR, FK B
LI [E0) (19 22 P e 4 2 B0 ) S 3 E AH G, AH DG Rk
0.9515, BE AT T 0.001, 2865 K 1.25 x
10° kg 10a™",2001 4F )5 , LRt ARV fL 328 R 2.3 x

10% kg 10a™ ", I REAEIE ™ 1.1 x 107 kgo MR
%, YT 75 A JE S e R KA T R MR o, 4
R 2458 E KT T 4.5 x 10° kg, 5226 K H E KA
FAFM Y 40% L) L, gl 2 38D 133 75 hm® £k
AR (LE 4) .

3 FiwHihie

1) VA PG5 &R Hh B = 10°C BRUR E 28 (Al 43 A b3
BN T X RGBS e TRk i Ry, ra L
ZEFHBOR; = 10°CHIH) H A LI AR R R , ELRG
P BE T R WA, i TS 2k D 4 9k DX e S
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4 1=0.0218x+8.9935 R*-0.0118 55 .
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g 8 35 5
36 125 §
4 5
i T )=1.2485x+7.3428 150
2 R=0.9054 +

S T S S S S TS S T S 5 pic)
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4 Year

—e— i Yield —m— &/ General product

===~ 2 PE(* ) Linear(Yield)
——— 2 PE( ™) Linear(General product)
B4 AEEBPHER~EHOEETL
Fig.4 The curves of maize yield in the central Hexi Corridor
2) = 10°CHFRTERE Sl b3 hin, B A ] A e
BB RN [XTE 44.6 ~ 71.0°C « 102~ '], 1 X 7E
49.4~65.3°C-10a ' Z[f]; JII X = 10CHI®) H 255
FHE fe ka3, T S L DX 46t i SR bR, B R R
0.4~1.4d-10a""; =10°CHIZ H R H — B ¥
o AN 0.7 ~2.2 d 1025 &4 = 10°CHr4E
H B K B R R 1.6 ~2.5 d-10a™ '
3) SAGEAS W AH R Y R = 10°C e A5 1015 3
TRTRIFEEE ek 38, 7EIT 50 a FoE @1t 10°C AR AR
N SR N SR IR B AR e
ORI 30 a A il R 8 B O R
. 350 a = 10°C A FRIEBE SRR B o H 32
L2 H IR L HOBCE R RURLEG i i 5, 90
SRR, BURBS Ik 0] i, JLH: 2001—2009 45,
FRIRIG IR 136.1°C ~ 263.1°C, 41 M 50 a 5K,
FUR 55 i 2 B0 5L 50 a 53 I 22 4F ) 1Y
83 % , K AR b Ty Ao A I3 T B R T 4= AL
4) 3t 50 a i) PY A JER Hh BB A i TR A 22 SO
b B X IE ) AR /D 2 T TR
/D, L R AR ARG P K 2003 4R
f B R R K A PR T, T BLR 4013 0 hoe?,
2010 FFHEE 6.45 J7 hm, /N2 Pl 1 ROV £l 1982
AER9 9,17 1 hm? W80 % 2010 4E/Y 4.5 7 o, K
VEDFIRE 2548 A= W SR U3 | [R]IE , = 10°CH#R i B iR
PRI, ol K gt b B 2 v — S, i v BE R

200 m ZEAT, FRE X 38 15) ZR 9 T S0 km, 30X
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