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Effects of climate change on yield of summer maize
in Ningjin County of Hebei Province

YANG Li, LIU Haijun, TANG Xiaopei

( Betjing Key Laboratory of Urban Hydrological Cycle and Sponge City Technology,
College of Water Sciences, Beijing Normal University, Beijing 100875, China)

Abstract; The impact of climate factors on summer maize yield in typical years in plain area of Hebei Prov-
ince, especially the impact of extreme climate factors, plays an important role in stable yield and high-yield man-
agement of summer maize. In this study, M—K test and Senslope were used to analyze the climateand yield data of
summer maize growth period from 1982 to 2018 in Ningjin County of Hebei Province. The summer maize yield was
separated into climatic yield and trend yield by using HP filter. Then the relationship between climatic yield and cli-
mate change was analyzed. The years with large yield changes were selected, and the main climate factors were re-
vealed. The results showed that the total sunshine hours (3.76 h - a™") , relative humidity (0.10% - a™') and wind
speed (0.01 m - s™' - a™') in maize planting season decreased significantly, and the average temperature (0.03°C

- a”") and minimum temperature (0.05°C + a™') increased significantly. The annual average of actual maize yield
was 4 997 kg + hm™, and the range of climatic yield was —1 649~932 kg + hm™. The actual yield and trend yield
showed a significant upward trend. Analysis of the impact of climate factors on summer maize yield in typical high
yield and low yield years indicated that insufficient precipitation, especially at tasseling-maturity period, and ex-
treme high temperature at sowing-jointing period significantly affected maize yield. In 1986 and 1991, the precipita-

tion from tasseling to maturity was 32% and 43% less than the annual average, resulting in 56% and 29% yield re-
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duction.From June 24 to 29 of 2009 during sowing to jointing period, the daily maximum temperature was about

40°C. After August 20, the precipitation reached 207 mm. The high temperature at seedling stage and excessive pre-

cipitation at later growth stage also reduced the yield by 25%. In summary, the slightly lower temperature during

maize growth period, especially at jointing-maturity period and sufficient precipitation were beneficial to maize yield.

Keywords: climatic yield; summer maize; typical low yield year; typical high yield year
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Fig.1 Interannual variation trends of climate factors in summer maize planting season
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Table 2 Perennial average values and Sen slope of climatic factors of summer maize growth period from 1982 to 2018

MEEKE BHBERE AXRRE SR s AR - X E’\i}%ﬁf
I H Total Total sunshine Relative A j‘ Maximum Minimum Average wind YyFErE
Item precipitation hours humidity tem ‘;'eidfc s lemperature temperature speed Total ET,
/mm /h /% emperature /C /C /(m-s) /mm
M 296 754 74.9 24.2 30.1 19.3 1.9 454
Average values
Sen fH -0.15 -3.76" " -0.10" 0.03"* 0.01 0.05°** -0.01"** -0.63
Sen slope

oo™ ow w TRIC w ow o " RIRAHIEAT T 0.1,0.01 F10.001 19 B EERLE

Note:“ # 7 “ # % "HI“ % % * "representing significant text of 0.1,0.01 and 0.001 levels, respectively.



116 T b KA B

5540 45

XFEA A AR AR B R IT M-K R
ASKGIG (8 2) , R H B 1990 ,2006 2007 4F
H1 2009 4EAEAE S 5| FE— ) A BB 1 F i
Bl T R g ok H W 248 i, &I 2009 4F 2 H HRES 4K
AL KA ;P T IEAS KA A Sl 2015 4
AR IRAZEAS 50 2012 4F B IF 3@ 55 0.05
EERLES, 245G BT IR ANE O T KRR, R
2012 4 AN S S AR A IR 1 28 748 S A A 5 AR A 1] 2
(d) , FIIRE GEAR & HE AR A 1990 48,

22 BEXRFETK

W 3 E K LB 7 i 43 B R A R R
P WA 3 TR, 1982—2018 4F, B F K 1Y 5L bR
PR ZAEEIIE A 4 997 kg - hm ™, BARE B3 1
Thtas, EIHIREILE] 6.06 kg - hm™ - a™', HH=

6r

4

(S}

|
&
T

[ H# 5} %% Sunshine hours
bos
T T

{
)
]
’
™D
N,
.
|
|
N
L

—6 1 1 1 )

1980 1990 2000 2010 2020
40} Year

I /X~ Minimun temperature

—6 1 1 1 J
1980 1990 2000 2010 2020

4 Year
— UF

—-—- UB

i FTHERE A E] 7.70 kg - hm™® - 2™, JEHAE 20 i
20,90 AFAR, Bl /K R B it 50 36 | R AR PR R e
NE SR, P AR HEA 2010 AR5 IZ XY
FEE AR /N UL B TR P R e AR T RE
NI P Iaas - O N N 5 S (E NS R R0 3
K, ABALIEE -1 649 ~932 kg + hm ™, YL HIA [A]4F
YRGB RN A=K,
23 REFEESBEEXMEEXFTEHZME

BRI B R A 7 i K 3 AN ARy, B
1986 ,1991 4 F1 2009 4F Ay SR 7 4F 31X 3 MEf
SAEFE R -1 496, -964 kg + hm ™ Fil—1 649
kg « hm™  AHXS X5 R AT 3 1) A 34 1 43 I R AR T
56% 29% 1 25% , WAV 45 S 45 2 R A2 AR IE
wnE 4 Frs

6 ] ] ! )
1980 1990 2000 2010 2020
E1 Year

F- 41 /< il Average temperature

°r (o

=~
T

SF- 45 X E Wind speed
.
T T
N
\
I .
| .'
| R
|

|'
|
|
l
|
|
L/
'\

—6 1 1 1 )
1980 1990 2000 2010 2020

A Year
- =+196

2 BEEEM-KRZERRE

Fig.2 M-K mutation test of climate factors
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Fig.5 Variation of climatic variables during the whole growth period of summer maize in typical high yield years
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