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Characteristics and correlations of meteorological elements
during growth period of summer maize in Hebei Province
CAO Yonggiang, WANG Fei, QI Jingwei
(School of Urban and Environmental Science ,Liaoning Normal University , Dalian 116029, China)

Abstract: In order to deeply explore the relationship between meteorological factors and summer maize yield, the annual yield da-
ta and related meteorological factors in Hebei Province were analyzed using different methods such as climate propensity rate,
M-K mutation test,and correlation test. Based on this, the relevance and the degree of action of the two are discussed. The re-
sults showed that: the average, maximum and minimum temperatures in Hebei Province showed a significant upward trend,
while the sunshine hours, precipitation, relative humidity, and wind speed showed a significant downward trend; from 1960 to
2017, the meteorological output of summer corn in Hebei Province was significantly reduced at —568 kg/hm® per 10 a;meteoro-
logical output is negatively related to average temperature, maximum temperature, minimum temperature,and is positively relat-
ed to sunshine hours, precipitation, relative humidity, and wind speed; precipitation, minimum temperature and wind speed are
the key factors affecting the meteorological output of summer maize in Hebei Province. The research results can provide theoret-
ical support for optimizing the structure of agricultural resources and promoting the sustainable development of regional agricul-
ture.
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Trend of monthly average temperature during the growth period (b)
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Fig. 3 Trend and mutation test of average maximum temperature during the growth period (a),

Trend of monthly maximum temperature during the growth period (b)
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Fig. 4 Trend and mutation test of average minimum temperature during the growth period (a),
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Fig. 5 Trend and mutation test of average sunshine hours during the growth period (a),

Trend of a monthly sunshine hour during the growth period (b)

——

e s |-|—I

1

aiei (IEFET
e L

e | B0 D WY
4™

A

(TR [ R (P I L (TR v ¢ (R (F 4]
o'y

RE T 2 P TS T

—] | |

ey e TR T H |

=== "6 -
s TRFEEH |
i AP

il IR L
il

LR

piss sy
JI 5 JL "_I r_ Ill_I| 1k Al
F@F‘in;fﬁi}j.};_l T;,.-—._
T L i
-]'ﬂl [ 0] (BT i (BT T W —
-l

b S R R R

B6 SHEHAFHRKEZNEZMRERL (a) EFHEARKEZNLESR (D)

Fig. 6  Trend and mutation test of average precipitation during the growth period (a),

Trend of monthly precipitation during the growth period (b)
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Trend of monthly relative humidity during the growth period (b)
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Fig. 8 Trend and mutation test of average wind speed during the growth period (a),
Trend of monthly wind speed during the growth period (b)

2.2 RERAZ TS ZEMARIN
HERRR ARSI 9. s dra]

7 1960—2017 4R JL A H FOR AR BIR R T

RS RIRZ D T = BB S —BrBOs-F 22 T I

BB (1960—1987 4), E KRG | s/, L
10 4F 1 119. 6 kg/hm® {13 #0556 — [ Bt Ry
JIFIAS AL BE (19882010 4F) , 19881996 44 &5
P PR AL 19982010 4 Ay B o i PR 245 A AR

% K & & - 187 »



F18% £ 5 WAL G AR CF IO

2020 £ 10 F

AR = I B AR S K B B (2011—2017 4F)
ARG 7 BRI KL K R 10 4F
2 402. 3 kg/hm? , K7 = I4H 1 ITE 1998 4E. 208
374. 5 kg/ho? s S AR — 4 343. 3 kg/hm?, H BL7E
2010 4F, 43Hr & 8. 1988—2010 AEW LB IR ER
BB AR AE 20 22 90 AR & R AT, 5+
FHERE NG s H REEE G 5 T 22 AR s T A X
MR K A R AR A . BT SRR
AR S5 B S  R E sh i R E R A

AL B = T =Il ____..|_|.! 1- By
e ., "‘a"' i i
P o e TR T T
— L] - 5
L S | bt S | ",' (L I |1
- Y -]
- A ot %
o T | Lt T T
. A
= i
& T e—itise e Sy RV
| i EiET A il MHAE Tl

el
9 LtEBEERSHRTE
Fig. 9 Meteorological production of summer maize in Hebei Province
2.3 ARBFNTEH AV RS
HNRFEAR T 1 AR E R KE. 58

SPSS # 4 M E EAEFW 69 AKEERETY
(ARG B RAR VAT 00T - 45 S 36 1. AT 1A
Bt K R IR AR X R S R B A L A 2 B K
IR FH K 5 FLVR g R S 2 0 AR X
JE AF G R BN 3K 5 T s AR A BRSO
SR RERIR.
2.3.1 FH. HEE.HKKABRSTENX R
1960—2017 4E 5 £ KA B W4 H FH . 5.
BARAIR 5 S 77 B A C A0 07 LI 10, 43 #7 A
B1:6—9 HHbas SR CF3 s %) 5 7 £k
KGRI R e S SR AN R R
FORAG R R R BN R BB — 0. 23~0
Wl X AT BE ST 60 AETLAE -1 45 ik i SRR AL
TG IR SR AR BRAR (e - A5 500 5 i B AR L
XHRGEREIER EHAE 6 FRAEFIA 9
IR 1 L3R L {75 6 K ] I 3 38, AR
T8 F R REY g =R ws. 7 A8
AR N AT R it TiZH o i B AR i 5
Al 05 A H A L X R R 2P RN

F1 19602017 FALLEAEERSKRTFENSKEFHEXRY

Tab. 1 Correlation coefficient of meteorological yield and meteorological factors of summer maize in Hebei Province, from 1960 to 2017

a Jia s SRR B AR BALAIR Ak AEXT IR H % Fi 7K B
Pearson A2 —0. 230 —0. 150 —0. 344 % 0. 301" 0.219 0.073 0. 496 **
Sig GBI 0.083 0. 264 0.008 0. 022 0. 099 0.584 0

T« FoRisd 0. 05 REMERIR s « » F/Ridad 0. 01 B B MRS

eI |

E10 69 AN BEE.RESESSKTEHXYE
Fig. 10 Correlation between mean, maximum, minimum

temperature and meteorological output

2.3.2 HEHH.BRKESFENXA
I KA B A A B R ok

« 188« ¥ K & &

KL= 8 (B 1D a3, 6—9 Hidbg H R
BHECSRG ™ m B R A G, Hor . 6.7.8 F A G
L TR EKOR . S5 5 S HT AT AL, 1960—
2017 A4 -3 S 45 H O H RE A Bty 2 B i ek 2>
R FEEARCH R T R AV R,
AT AR = T e X o I 3 458 X Il Uy
T H BB 9T 45 SR — 3, 1960—2017 4E [ K &
R R REAE 6 HARARK,7.8.9 H
RIEARSE,6.7.9 Haad TR, K6 A9
AR e i 5 B, 7 R 8 AR RN
WA PR 6.7.8 H BRI AL R Y
Wi, 9 A ORIESSI . 6 H T K& Fh-2h i i, 75 K i
BN AR A -2 H TR KSR 57 %00, Bk
AR Z IR ZE B S 9 H Ol ORI S-IORk
B, TR EORER A R, T A R K, T2
KA 7K 43 33K B R S A 3G A R T 57 A FR 8
H 2R K R -T2 EOK R K R R
B Bt s 8K 2 s A T T A5 B R



EAE,E

MG EEREFTHALER R MAAE KA K M

aH
ihh
Hi

. T
o '

(]
[SRaaH B wonen [l K

11 69 A ARE#. EKESFERTEHEXME
Fig. 11 Correlation between sunshine hours, precipitation

and meteorological output
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