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Analysis on field microclimate characteristics and growth of winter wheat
under different sowing dates

MA Mei-juan', CHEN Xiao-xin', ZHANG Yun-xia', GUO Qian', SUN Min', LU Man-man’
( 1.Shangqiu Meteorological Bureau, Shangqiu 476000, China; 2.Xingtai Meteorological Bureau, Xingtai 054000, China)

Abstract: To study the microclimate characteristics in the field and the growth condition of wheat with different so-
wing dates, sowing experiments at different stages were conducted at Shangqiu National Standard Climatic Station in 2019-
2020. The experiment results were compared through variance analysis and correlation analysis. The results showed that,
difference of canopy temperatures under treatments of sowing date for ten days earlier (E10) , sowing date for ten days later
(L10) and normal sowing date (CK) were not obvious. The canopy temperature of sowing date for 20 d later (1.20) in ear-
ly April was higher than that of CK, the daytime canopy temperature of 120 in early May was lower than that of CK. The
relative humidity in the canopy of CK treatment was higher than that of E10, L20 and L10 treatments in early April. The av-
erage relative humidity in the canopy of E10 and L10 treatments was lower than CK in early May, while the datum of 120
treatment was higher than that of CK. Winter wheats sowed at different dates were different in development stages before
winter. The emergence date tended to postpone as the sowing date delayed, and the sowing dates of winter wheat tended to
be consistent after wintering. With the delay of sowing date, the accumulated temperature before winter showed a decreasing

trend, and the plant height decreased gradually. The later the sowing date, the fewer the spikelets, and the difference be-

tween L10, L20 treatments and CK were extremely
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was the highest, followed by CK treatment, and the thou-
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lest, but there was no significant difference between different treatments.
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Fig.1 Daily variation of field meteorological elements during experimental period
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Fig.2 Variations of canopy temperature of eight time sections of winter wheat in different sowing dates
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Fig.3 Diurnal variation of average temperature of winter wheat at early April (a) and early May (b) in canopy at different sowing dates
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Fig.4 Variations of relative humidity of canopy at eight time sections of winter wheat in different sowing dates

H5 L10 120 Kb 4% i 3525 5 E10 A0FRFN CK 1Y AR/ X2 A AR A AT R A &2, ASH)
AN/INERCE 110,120 A0, H5 110,120 4b3ie FoEEfEaeH Y, B CK 5 110,120 ZbPHEAR I 352
WEZES, 4 AL 120 AR RER R R K, A R L10 AR TR R AR, CK IR Z, E10 Zb3E) T
37.80 ki, S HA 3 RO B LS IER N 120 kifERN, AAHEIZE SRR E . 4 Fib T CK Y
ACERRANZE/ NERUR /D . CK A ROEEIUR R, 120 1 7 iEde K, E10 ARBIR . L10 ARBER = i/



IS AH A AR AN A /N A /NS AGARAIE B AE BRI 4347 619

100 100
—~ 90 - %
& S
w80 %( 80
= B
= 70 ® 70
= =

60

50lllllllllllllllllllllll

abecdefghijklmnopqrstuvwx

I+ ] Hif ]
—e— E10; —4— CK; —A&— L10; —=— L20

a~x WK 3 ¥, E10,.CK.L10.1.20 VLK 2 14,
Es5 AEEHLZNMNEBEN4 A LA (a)f5 A LA (b) FHEMNEEBEL

Fig.5 Diurnal variation of average relative humidity in canopy of winter wheat at early April (a) and early May (b) in different sowing

) L10 %%Zg ]
. 7 =
o =

10-01 10-30 1129 1229 0128 02-27 03-28 04-27 05-27
H# (H-H)
O AHEF; WEEF-HHT; B H -0, @ 5 u-iae; B] AT, BT, O AE-2La; O FLak-ih
E10.CK .L10.1.20 LA 2
E6 AEBHENELEETH

Fig.6 Growth periods of winter wheat in different sowing dates
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Table 1 Correlation coefficients between meteorological elements and growth periods of winter wheat

-3 BER B Sy BE-HRA R AR T REL PR - TR B - LR B

H -5 -0.792 0.973" 1.000 ** -0.878 -0.979*
ER I =i} -0.874 0.979* 0.996 ** -0.252 -0.970"
H - B Rl -0.698 0.950 0.993 ** -0.963" -0.989"
H B AEX B -0.303 -0.991 -0.914 0.963* 0.582

AL -0.795 0.958 1.000 ** -0.987* -0.979*
562 AR 0.366 -0.996 ** -0.598 0.589 0.716

5 cm Hiif -0.754 0.982* 1.000 ** -0.954" -0.986*
Rk 0.289 0.998 ** 0.865 -0.442 0.878

H R4 0.938 0.993 ** 0.992 * 0.921 0.988 *

R AR IRAE 0.05 F10.01 K 1 B E A,
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Table 2 Analysis on the differences of constitutional factors for winter wheat in different sowing dates

hEm /NEEL ANEEEL BRI AR TRL T PR

() (™ (kL) (F,1m?) (g) (g/m*)
E10 20.13+0.57aAB 3.10+0.26aAB 32.67+2.90bB 666.56+19.31aAB 44.73£2.14aA 716.51£18.45aA
CK 20.93+0.49aA 3.47£0.31aA 29.43+2.17bB 704.90+16.78aA 45.83+1.33aA 723.64£16.47aA
L10 19.10£0.10bBC 2.27+0.45bB 32.20+1.37bB 607.20+22.15bBC 46.13x1.66aA 676.7818.45bA
L20 18.570.55bC 1.17£0.38¢C 37.80+1.85aA 555.26+24.33bC 44.83x1.11aA 705.34£24.89aA
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