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PRI, B T s LA B0 (B 10 d i 1T AD A3 Bedt B8 31 a A EKAEFHIG6 HZE 9 A WNFHR .
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RAEPE Morlet & 80/INBERECS /N AR 20 20002 2% SCIREO T A T /N I A8 4 7 R W 5T 2 A1 i) ) 5 2
FRUBEAH B3 ZR 1 J7 3 o A1 /N D mT B o — 3 7R IR B o DX A AR DG DO AR S Matlab "1 H A5 ) weoherence
BRI BN A5 PR 1 R B O R AT AR /)N i 7 4 43 A
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fii Fl Matlab #l GraphPad ¥ 55 8.0.2 ¥ FgEA7 7 &, I SPSS 17.0 #EA7 5048 43 .
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TR A R AR AR A BHOKOP A T — 8 3 & R A I A 24 1% R il .
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Fig. 1 Climatic changes of summer maize growth period in Henan Province
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Fig.2 Time series diagram of meteorological yield per unit area of summer maize in Henan Province
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Fig.3 Meteorological factors and continuous wavelet power spectrum of summer maize meteorological yield per unit area
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Fig.4 Coherent wavelet transform spectrum of single meteorological factor and yield anomaly per unit area of summer maize
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Effects of meteorological factors on yield per unit area of summer maize in
Henan Province based on wavelet analysis

Shao Yun®*, Liu Qi*, Li Chunxi*, Yang Junhua*, Wang Lan®, Hou Meng*, Yan Guangxuan®
(a. College of Life Sciences; b. College of Environment, Henan Normal University, Xinxiang 453007, China)

Abstract: [ Objective] Agriculture is sensitive to climate change. Traditional multiple linear regression analysis method
cannot directly analyze the periodic change between meteorological factors and summer maize meteorological yield. [ Methods ]
Based on the meteorological data of 13 meteorological stations in Henan Province from 1988 to 2018, we analyzed the correla-
tion of meteorological factors(i.e., average temperature, precipitation, sunshine duration) and meteorological yield by multi-
level wavelet analysis. [ Results] The results showed that the proportion of meteorological yield to actual yield of summer maize
periodic change in Henan Province in recent 31 years, which indicated that the ability to resist meteorological disasters gradual-
ly increased. The average temperature in early June and in mid-August have a significant periodic change of 6 a and 2-3 a, re-
spectively. Precipitation in late July showed a significant periodic change of 2-6 a. In the middle of August, the sunshine dura-
tion had a significant periodic change of 2 a and 3 a. The meteorological yield of summer maize had a significant periodic change
of 2 a. Furthermore, the mean temperature at seed germination stage in early June and the mean temperature at filling stage in
mid-August were negatively correlated with meteorological yield of summer maize. Precipitation at tasseling stage in late July
were positively correlated with meteorological yield of summer maize. Sunshine hours at filling stage in mid-August were main-
ly positively correlated with meteorological yield of summer maize. [ Conclusion] The decrease of average temperature during
seed germination stage in early June and filling stage in mid-August, the increase of precipitation during tasseling stage in late
July and sunshine duration during filling stage in mid-August contributed to the improvement of summer maize yield.

Keywords: summer maize; wavelet analysis; meteorological factors; yield per unit area
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Attached tab. I  Thirteen stations and meteorological factors during the whole growth period of

summer maize in Henan Province from 1988 to 2018

i w4 e/ K&/ 1B/ m H - 23 5/ °C S K B /mm B H B /h
53898 e 36.03 114.68 194.8 24.98 419.04 708.12
53986 e 35.19 113.53 73.2 25.43 389.82 750.55
57083 HB M 34.43 113.39 113.4 25.60 416.39 690.76
57089 Ga=| 34,04 113.56 67.2 25.03 460.87 677.95
57181 TE 33.53 113.03 136.4 25.13 456.89 638.95
57178 i FH 33.06 112.29 180.6 25.37 503.92 666.86
57290 Ik 55 32.56 113.55 106.2 25.33 560.79 631.99
57297 {5 32.08 114.03 114.5 25.35 603.99 647.49
57091 FF & 34.47 114.18 73.7 25.39 421.73 702.11
58005 i Fr 34.27 115.40 50.1 24.99 485.66 654.89
57193 [l 33.47 114.31 52.6 25.22 499.10 712.19
57051 =1k 34.48 111.12 409.9 24,77 334.22 760.64
57071 R 34.49 112.26 333.3 24.47 385.78 729.47
xRl AEEEERETHNHE
Attached tab. I The whole growth period of summer maize in Henan Province
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