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Impact of drought on maize yield of Shanxi Province during the past
50 years based on revised meteorological drought composite index
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Abstract: Daily meteorological drought composite indexes ( CI) from 1961 to 2010 were calculated based on daily
air temperature and precipitation data of observation stations in Shanxi Province. By comparison of CI with soil moisture
status observation data from the near crop stations from 1992 to 2010, evaluation criterion of CI for maize in drought was
revised according to the region and growth stages. Quantitative assessment model of maize drought losses in Shanxi
province was also constructed based on the maize unit yield during the past 50 years. The results showed a sigmificant dis-
crepancy between evaluation criterion of CI for maize in drought and traditional classification of meteorological drought
category was observed. For example, evaluation eriterion of CI for maize in drought in Southern Shanxi was < - 1.2 for
stages from seeding to emergence, jointing to teaseling and milky maturity to full maturity, < - 1.3 for stage from emer-
gence to jointing, and < - 0.9 for stages from teaseling to milky maturity. Accumulative drought index of the whole
growth stages and meteorologically influenced yield of maize were significantly positive correlated, with a coefficient of
correlation of 0.9335 for Northern Shanxi,0.6929 for Middle Shanxi and 0.8041 for Southern Shanxi. By using quantita-
tive assessment model of maize drought losses in Shanxi province, simulated yield and actual yield passed the Pearson sig-
nificance test, and production loss of maize in drought can be assessed more accurately with these models.
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Table 1  The regional division and major growth stages of maize in Shanxi Province

E¥ J: Y FEAREELE M B H B Date of major growth stages for maize(m - d)
X 3% Yield per # X = —
Region unit area Area T ey & i R R
/(kg667m" ) Seeding Emergence Jointing Teaseling  Milky maturity Full maturity
B KR M M
Northern Shanxi <375 Datong , Shuozhou, Xinzhou 04-23 05 - 08 06 - 30 07-25 08-22 09-21
HR.BR KE.
EhR Rl 3
Middle Shanxi =375 Yangquan, Luliang, Taiyuan, 0~ 2 05-07 b6 -23 07-20 08-17 w-1
Jinzhong , Changzhi
FHK 1 B I8
Southors Shani <375 Linten, Jncheng. Yuncheng %5~ % 05- 15 06 - 28 07-121 08— 16 09-13
1.2 WIRA&E FrRZE, BT BAAL T L, B A
1.2.1 PERHL&RF R HEKRLERFR YN EBRRAZEWTE, 0.

RUERFRY, MISKREWB(REMNILRK
EBRERTR)Y, M. KABEARTERA S FHEF
FHREB, SREWTEM AL B S RIEAR

Y, = (Y, = ¥,,)/Y,; x 100% (1)
KNP, Y, AR ERNSRERTE; Y, IF i FHR
WEATR Y, A ELE"E, = 1,2,V &
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R H, Zyo Zoo 23 B 2R3 30 d FUE 90 d AR AL FE K 45
B Myp 3 30 d A XHE RS ¥ o N3k 30 d AR HE
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Fig.1 Variation trends of soil relative moisture and

H:y BCIA,x» BEMHEIBEE; » » R/RFE 0.01 KF L XM
BEMERE.
Note: y represents CI, x represents soil relative moisture; * * means

significant correlation with bilateral 0.01 level.

H2 BEEEXZETEMHLIBEAMNEBES CTHENXER

meteorological drought composite index { CI) Fig.2 Relationship between soil relative moisture and meteorological

during typical drought years in Southern Shanxi drought composite index (CI) of maize in Southern Shanxi
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Table 2 The standard of meteorological drought composite index { CI) for maize in Shanxi Province
RETEH CIELR

RETRALEME

EXRFTELTH HEELBRR, g Upper limit of CI for maize drought
Major growth stages of maize Upper limit of soil relative ER ThX EHKX
moisture for maize drought Northern Shamxi Middle Shanxi Southern Shamxi
$EFh ~ W Seeding to emergence 60 -1.1 -1.1 -1.2
¥ ~ 3T Emergence to jointing 55 -1.2 ~1.2 -1.3
R ~ WA Jointing to teaseling 60 -1.1 -1.1 -1.2
i ~ FLE Teaseling to milky maturity 70 -0.8 -0.8 -0.9
FL# ~ B Milky maturity to full maturity 60 -1.1 -1.1 ~-1.2

3 WA EKRT B E B ITAS A
A S R A B
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Table 3 The correlation coefficient ( R) and weight coefficient { A)of maize in Shanxi Province

EXFELZE B Major growth stages of maize

X 3 Y

: ) R~ HEM -~ RN R ~ MR i ~ LB LB~ A

Region Coefficient Seeding to Emergence to Jointing to Teaseling to Milky maturity

emergence jointing teaseling milky maturity to full mature
EIR R 0. 4607 0.4591 0.5748 0.6562 0.2581
Northern Shanxi A 0.191 0.191 0.239 0.272 0.107
TR R 0.3411 0.2161 0.3874 0.4763 0.4804
Middle Shanxi A 0.179 0.114 0.204 0.251 0.253
EEHK R 0.6066 0.4989 0.569 0.6461 0.5704
Southern Shanxi A 0.210 0.173 0.197 0.223 0.197
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Fig.3 Relationship between the accumulative drought index of the whole growth stages and

meteorolagically influenced yield of maize during negative years in Shanxi
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