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Abstract

In the global warming environment, the change of growth season length is related to the growth
and development of crops, which in turn affects the yield of crops. Therefore, it is important to
study the variation characteristics of growth season in Henan Province. Based on the meteorolog-
ical data of 111 meteorological stations in Henan Province in the past 52 years (1961~2012), this
paper analyzes the variation characteristics of the start time, end time and length of the growing
season in the six regions of Northern Henan, Eastern Henan, Southern Henan, Western Henan,
Southwest Henan and Central Henan, under the temperature thresholds of 0°C, 5°C and 10°C using
linear regression and Mann-Kendall trend test. The results showed that the start time of the
growth season in the six regions of Henan Province showed an early trend from 1961 to 2012, and
the end of the growing season showed a trend of extension. The length of the growing season
showed an increasing trend. In each region of each temperature, the total advance amount of the
start time is generally greater than the total delay amount of the end time. In terms of tempera-
ture, the start of the growing season at 0°C is the most advanced (up to about 22 days in advance),
and the length of the growing season is the most increased (up to about 26 days). In terms of re-
gional integration, the growth seasons of the northern and western Henan regions are the most
obvious. The M-K test chart shows that the mutation point of the growth season length under var-
ious temperature conditions is generally in the seventies, after which the increase trend is not
very significant. Correlation analysis shows that the growth season length has the strongest cor-
relation with latitude, which is negatively correlated, and has the weak correlation with longitude
and altitude.
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%, FLMEHENMann-KendalFEH B2 T0C. 5CH1I0CENMEERELXMF THEEE
Jb. B, B, Bl BAEEABR P AN EKRFHFFERE. &R EfEKSKENZIFE.
ZRRH, 1961~2012FM A AN X BE KSR M E2RATEE, A KBLERT A EEG G,
ERBREMEWINEH, TASEESXBEH—BEFHN RESRITERTERNBSEER. ANE
B LA R, 0CHXHTHREKFHGBN RRITRS (EEARMN22XK), EKFKEWNRES (BERL
Win2ex). MXIB B4 kit BINBARMXAEKERIHEHE. M-KRBEER, BFEEEZET
EKFBRERMORET S —BKELTERLET, X2 FEHEINEE 2 RNRMEE BT St 547w 41,
HEKFKEESGENHMERR, BAMHEX, 52K, WIkEERHSHREE.

XK ia
TR, AKFE, TR, SRR, KE

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

H Tl dr bk, AFEdus B ARMRE A W58, JCHRX A R S R R 821 R
WA T 4 2 1k 20, (LRI 5 ok T VRV 2 22 IR S5E J7 THI 1) Il 8, T bl 1 A BRARBR 1) 254K
A BB R IE — E AR TR PR AR BT T K2 0.5°C~0.8°C [1], i 50 FESRIG I MR, A4
SFHIHER AR T 1.1°C [2]. ARARIRIE A B A S KRG A 1 E RS, BB BRI A E i
PEBER A KRS
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Fo T 1982~2000 4R s kI XA A A AR A [6], 45 HISMEREILIX 20 SRR BEA FACRIRTE, MR
KGR, 1A KR IR FT A 2 v v 1 DAL AR V55 B0 A 4 A e 72 ) 32 27 3K

o E RN PR FEB TR R, RS SRR T, 20 LR ERZ Bob X A K ER
KEMAREK, miH 20 a5 A - FFEE, AKFm gL, X5I0KREFIRY . FRLRM
RIRAERA R BREMEKRSEE X7, F22Eid— D EEg R K FEaR T TR, SREH
5[ Rg 44 R AR T 75 1 4 5ty i X 50 47 SR ARG N © 5 BURE 7 He X R ) B =0 2 57, FREEHEIR,
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Figure 1. Change trend of growth season start time under 0°C conditions ((a) North Henan; (b) East Henan; (c) South Henan;
(d) West Henan; (e) Southwest Henan; (f) Central Henan)
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Figure 2. Change trend of growth season start time under 5°C conditions ((a) North Henan; (b) East Henan; (c) South Henan;
(d) West Henan; (e) Southwest Henan; (f) Central Henan)
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Figure 3. Change trend of growth season start time under 10°C conditions ((a) North Henan; (b) East Henan; (c) South He-

nan; (d) West Henan; (¢) Southwest Henan; (f) Central Henan)
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Figure 4. Total advance time of growth season
at 0°C conditions (1. North Henan; 2. East
Henan; 3. South Henan; 4. West Henan; 5.
Southwest Henan; 6. Central Henan)
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Figure 5. Total advance time of growth season
at 5°C conditions (1. North Henan; 2. East
Henan; 3. South Henan; 4. West Henan; 5.
Southwest Henan; 6. Central Henan)
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Figure 6. Total advance time of growth season
at 10°C conditions (1. North Henan; 2. East
Henan; 3. South Henan; 4. West Henan; 5.
Southwest Henan; 6. Central Henan)
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Figure 7. Change trend of growth season end time under 0°C conditions ((a) North Henan; (b) East Henan; (c) South Henan;

(d) West Henan; (e) Southwest Henan; (f) Central Henan)
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Figure 8. Change trend of growth season end time under 5°C conditions ((a) North Henan; (b) East Henan; (c) South Henan;

(d) West Henan; (e) Southwest Henan; (f) Central Henan)
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Figure 9. Change trend of growth season end time under 10°C conditions ((a) North Henan; (b) East Henan; (c) South Henan;
(d) West Henan; (e) Southwest Henan; (f) Central Henan)
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growing season at 0°C (1. North Henan; 2. East
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Figure 13. Trend of growth season length at 0°C ((a) North Henan; (b) East Henan; (c) South Henan; (d) West Henan; (e)
Southwest Henan; (f) Central Henan)
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Figure 14. Trend of growth season length at 5°C ((a) North Henan; (b) East Henan; (¢) South Henan; (d) West Henan; (¢)
Southwest Henan; (f) Central Henan)
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Figure 15. Trend of growth season length at 10°C ((a) North Henan; (b) East Henan; (c) South Henan; (d) West Henan; (e)
Southwest Henan; (f) Central Henan)
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Figure 16. Total increase in growth season
length at 0°C (1. North Henan; 2. East Henan;
3. South Henan; 4. West Henan; 5. Southwest
Henan; 6. Central Henan)
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Figure 17. Total increase in growth season
length at 5°C (1. North Henan; 2. East Henan;
3. South Henan; 4. West Henan; 5. Southwest
Henan; 6. Central Henan)
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Figure 18. Total increase in growth season
length at 10°C (1. North Henan; 2. East Henan;
3. South Henan; 4. West Henan; 5. Southwest
Henan; 6. Central Henan)
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Figure 19. Growth season length data M-K test chart at 0°C ((a) North Henan; (b) East Henan; (c¢) South Henan; (d) West

Henan; (e) Southwest Henan; (f) Central Henan)
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Figure 20. Growth season length data M-K test chart at 5°C ((a) North Henan; (b) East Henan; (c) South Henan; (d) West

Henan; (e) Southwest Henan; (f) Central Henan)
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Figure 21. Growth season length data M-K test chart at 10°C ((a) North Henan; (b) East Henan; (c) South Henan; (d) West
Henan; (e) Southwest Henan; (f) Central Henan)
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Table 1. Correlation coefficient
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