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Analysis of the Spatio-Temporal Variation Characteristics of Accumulated
Temperature from October to December and the Suitable Sowing

Date for Winter Wheat in Anhui Province
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Abstract: To determine the suitable sowing date for winter wheat in Anhui Province, the spatio-tem-
poral variation characteristics of accumulated temperature from October to December were analyzed u-
sing observation data from 50 meteorological stations distributed in the wheat areas of Huaibei, Jiang-
huai, and along the Yangtze River from 1971 to 2021. Based on accumulated temperature require-
ments for different pre-winter leaf ages, the sowing dates for winter wheat in the first 30 years (1971
—2000) and the recent 21 years (2001 —2021) were analyzed corresponding to different leaf ages. The
results showed that from 1971 to 2021, the monthly and total accumulated temperature from October

to December in Anhui Province and its wheat areas showed a significant linear increase trend. The in-
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crease rates of monthly and total accumulated temperature in Anhui Province from October to Decem-
ber were 8.6, 9.6, 7.8, and 26.1 °C per decade, respectively. The increase rate of monthly accumu-
lated temperature in Anhui Province and its wheat areas from October to December showed a pattern
ranking as November >> October > December. The increase rate of accumalated temperature in the
wheat area along the Yangtze River in December (6.5 “C per decade) was significantly lower than that
in the Huaibei (8.4 °C per decade) and Jianghuai (8.3 °C per decade) wheat areas. The increase rate
of total accumulated temperature from October to December in the Huaibei and Jianghuai wheat areas
was 26. 6 C per decade, while the wheat area along the Yangtze River was slightly lower (24. 9 °C per
decade). When Anhui winter wheat grows to the same leaf age before winter, the sowing date in the
past 21 years was generally delayed by 1—4 days compared to the first 30 years. The suitable sowing
dates for wheat in the Huaibei, Jianghuai, and along the Yangtze River areas were delayed by an aver-
age of 2.61, 2.86, and 2. 07 days in the past 21 years, compared to the first 30 years, respectively.
The suitable sowing dates for semi-winter and weak winter varieties in the Huaibei wheat area in the
past 21 years were October 16—21 and October 12—16, respectively. The suitable sowing dates for
spring and semi-winter varieties in the Jianghuai wheat area are October 25—30 and October 21 —25,
respectively. The suitable sowing dates for spring wheat varieties in the wheat area along the Yangtze
River are October 30—November 4.

Keywords: Anhui Province; Winter wheat; Pre-winter accumulated temperature; Spatio-temporal

change; Suitable sowing date

IN IR TR — KR EVEW . 2023 4F L
JINZE AR TR R B 7 B v [ A = A, R R R
EEZREZ 2 RE T EEEN. DOER KT
R FE AR B A R KR Sy ikl T HE R UL
AN PR IX O SCRTAR A T TEHE AT VLA XD,
T P N A A AR IR N2 R R R LA
AR N BB /N &2 78 43 AT 4 RO oK
FHREIE R BRZH T Y8 SO i A,
RSB fR EAT A SRR B R R AR AR
SUNCIDEOD B ) RS 1 AN o NN = 1 7/ DTS S e
IR RN A R AR R ORI AR B AR S 1)
R A A IR A B AT D) T 2 A% T 5
B H b A P AR AR SRR RS

SRR IEAE B AR R, 1951 — 2021 4R E
H AR B AR BT AR 0,26 °C » (10 2) 1,
1o IR 2 BROF By K L AR A AR AT
T AR fnfe] 3 R B B AR A2 AR M T I A B KR
SRR, R T R BRI 25 AR AR AR S & /N G
HIEW M E A s AR S R
PR D B b R HTIE AR R R 8 VIR D 10
— 12 J AR B 25 A8 AR R AIE 5 A /N 22 3 4 0 B Y
FHES G A mE, A A 1971 — 2021 4F %5
B 50 NRBRU SR 10—12 A% HEFEHEE R
P ot T 10— 12 H BIR A 2 AR A RRAE , [A] B OR

FH e RO VR0 0 2 0 A /N 2 5 LR I R AT
BT DU 22 DX SR AR B O 2RO /N E 2 4
B i 7 Bt R T AR A SR A

1 #MHE5 7 &*

1.1 HEFRIE

197141 H 1 H—2021 4F 12 A 31 HZ#
B 50 NGRS 10—12 A% B VR 28
BRG R, o 22 AR G0k S FilEILE X
i N Bz il 5 B L RBE 0 B UG R L =
YA I 23 AN S5 Y S TN 1 - SN TR LI NN I N
NN = BN N2 T SN LS DI /g ha - B/ L
T ILHEE X (ER.EFE RKRNH . EZ. 4
MU S% VER & A K FE PR R S
V0D 14 ARl AL TR TL A X CRT IE ). T
o e E (S A AR YR VR R
VL B ABE BB
1.2 ZNEZEEHEHITE

FR A /N 22 4% b 2 8 29 5 AU 120 °C L &1
BEM 1 RFTFATFREE 75 CH L A KA
WA /NEXZF ALK 40 10,50 10,6 01
O 7 i 1A 8 ik 1 BT SRR 4R B R 420,
495,570,645 fl 720 C., LB P 55K
IV i A 340G ol A L o2 4 B A I 18 3 il Ry 6



51

X BAE A 10— 12 7 BUR AT 2 AR AL RFAE B 4 /N 22 38 B 6 48] 43 B © 75 ¢

10— 70 107 M 1.0—8 0 1.0 5 1 1
D=6 M 10,

A /NEBE& I aAtmE—8 ol 12 H
TARIE 12 HIK, BT 45 M XCREAR I By Be <l AR
PR AR 22 5 CHNAA A R A 5 SO A K iy 1
), H 12 A AR AR X A i AR I K - 15 5
AN I b A T B ARy 5 S 2 R T
B HT AR A g — Ty 12 H 31 H,
MR /N2 AT AR A 2R i % BT 7 AR L DL 12 A
31 H s, By R A 4 1A AN E
2 S 1a =8 SN s N [y o i DO VAR 3

¥ 1971451 A 1 H —2021 4 12 A 31 H4
B2 ABFRIBE (1971 45 1 A 1 H —2000 4E 12 A
31 HF1 2001 451 H 1 H—2021 4 12 H 31 H),
DU F X E 220 30 AR AR 03T 20 4R 4G
Ak, T AR FRZ N UHT 30 a”F ST 21 a7,

1.3 HiESH

{#i FH Microsoft Excel 2021 #4740 32 25 3 4E

PR I A 56 0 T

2 #R55H

2.1 REEH10—12 BRERN=THIFE

MK 1 3F 1971 —2021 4, % # 10,11 A
BUR I 10—12 H S BR324 8 2 23 n e
(R 435k 0.385.,0. 357 fl 0. 548, P<C0.01),

& 104 0.8642x-1193.2
=U. X— .
% 650 October r= -
& 600f
85
I8
w5
K4
= 4
g 3
% 3

£ 250 12H

December R>=0.111""

Gisti

y=0.7834x-1428.1

n=>51; % :P<C0.05, x % ; P<C0.01.

12 7R 3 et ¥ (R =0. 333, P <<
0.05);10—12 H & H B 10 a 5351350 8. 6.
9.6.7.8 C,11 J BN sk R e, 10 R
WZ 12 ABURIEIN# R 518 :10—12 A% 10 a
SRR 26.1 °C,

1971—2021 A, 4% X 10—12 H & H BUA
B R 35 5 G 2 oM W 4k M R s A (F
2), WEdLFE X 10—12 A4 H BIR &S BE -7
HRH R 9.0.9.2.8.4 F1 26.6 °C « (10 a) ',
VLUEZZ XXF R 48 bR 4351 8. 2,10, 1.8. 3 Fll 26. 6
C e (10 )" WILEE XX R FR 5 30k 8.5.9. 9,
6.5 M124.9°C « (10a) ', EX 10—12 HHH
R BT R SRR 11 A >10 A >12
H W22 X 12 H BUR T R B 8 A% T ikl
VLWEZZ X EAL FIVEEZZ X 10— 12 H SRR BT
BORFF VTR IX B, 10—12 H & H B K&
SVBUEL B b R
2.2 RYPEZNEZNEKERRM 3R HER

FH IS AR A A (R D R, 2
WAL 2 X BRI A 59 & PE AP, )5 21 a
EEREB M 10 A 16—21 H.10 A 12—16
Hos VEIE 22 X 3 2R R A 1L o & b F,
21a WEEFEH 50 10 A 25—30 H.10 J 21—
25 H V28 X B Z MR A M A, K 21a 38
HEW M 10 H30 H—11 A4 H,

450 118
400 November
3

¥=0.9623x-1604.6
R™=0.1276"

&£ 1200 10-128 yf2.6099x:4225.9
g 1100k October—-December Ry=0.3007

8

9

2

<

=

g

<

1 ZEE1971—-2021 £ 10— 12 BEAREBEREMEBEERETHER

Fig.1 Annual change of monthly and total accumulated temperature of October to December in Anhui Province from 1971 to 2021
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Table 1 Sowing dates of winter wheat corresponding to different pre-winter leaf ages in Anhui Province(month-day)

1971—2000 4E (R 30 a) 2001—2021 4E(JF 21 a)
N AR K g 1971—2000 (The first 30 years) 2001—2021 (The last 21 years)
Wheat growing Meteorological 4 mp 10 5 1.0 6 1 100 70 10 810 AW 1.0 50 10 60 1.0 7 0 1.0 81 1.0
region station 4-leaf 5-leaf 6-leaf 7-leaf 8-leaf 4-leaf 5-leaf 6-leaf 7-leaf 8-leaf
stage stage stage stage stage stage stage stage stage stage
75 M Suzhou 10-28  10-22  10-18  10-13 10-9 10-31  10-26  10-21  10-17  10-12
%1l Dangshan 10-24  10-18  10-13 10-9 10-5 10-24  10-19  10-14 10-9 10-5
5B Xiaoxian 10-24  10-19  10-14  10-10 10-5 10-26  10-20  10-16  10-11 10-7
RBE Lingbi 10-27  10-22  10-17  10-12 10-8 10-29  10-24  10-19  10-15  10-10
MEL Sixian 10-27  10-22  10-17  10-13 10-8 10-31  10-26  10-21  10-17  10-12
#EJt Huaibei 10-28  10-22  10-17  10-13 10-9 10-31  10-26  10-21  10-16  10-12
WEE Suixi 10-27  10-22  10-17  10-13 10-8 10-28  10-23  10-18  10-14 10-9
Z M Bozhou 10-26  10-21  10-16  10-11 10-7 10-30  10-25  10-20  10-16  10-12
WP Guoyang 10-28  10-23  10-18  10-13 10-9 10-31  10-26  10-21  10-17  10-13
WAL % K I Lixin 10-29  10-24  10-19  10-15 10-10  10-31  10-26  10-21  10-17  10-13
Wheat region in %% Mengcheng 10-30  10-25  10-20  10-15 10-11 10-31  10-27  10-22  10-17  10-13
the north of the 48 Bengbu 11-1 1027 10-22  10-18  10-13 11-3 1028 10-23  10-19  10-15
Hual River e Huaiyuan 113 1028 1023 1019 1014 113 1029 1024 10-19  10-15
41 Guzhen 10-29  10-24  10-19  10-14  10-10 11-1 10-27  10-22  10-17  10-13
T Wuhe 10-30  10-25  10-20  10-16 10-11 11-1 10-27  10-22  10-18  10-13
B fH Fuyang 10-31 10-26  10-21 10-16 10-12 11-1 10-27  10-22  10-17  10-13
KA Taihe 10-29  10-23  10-18  10-14 10-9 11-1 10-27  10-22  10-18  10-13
i 5 Linquan 10-30  10-24  10-19  10-15 10-10 11-2 10-28  10-23  10-18  10-14
B Jieshou 10-29  10-23  10-18  10-14 10-9 10-31  10-25  10-20  10-16  10-12
ELB Funan 10-31  10-26  10-20  10-16  10-11 11-3 10-28  10-24  10-19  10-14
B Yingshang 10-31  10-25  10-20  10-16 10-11 11-3 10-29  10-24  10-19  10-15
R & Fengtai 11-1 10-26  10-21  10-17 10-12 11-4 10-30  10-25  10-20  10-16
T Average 10-28  10-23  10-18  10-14 10-9 10-31  10-26  10-21  10-16  10-12
#EH Huainan 11-3 10-29  10-24  10-19 10-15 11-6 11-1 10-27  10-23  10-18
# H Shouxian 10-30  10-25  10-20  10-16 10-11 11-2 10-28  10-23  10-18  10-14
KK Tianchang 11-1 10-27  10-22  10-17 10-13 11-5 10-31  10-26  10-21  10-17
JXUBH Fengyang 10-30  10-24  10-19  10-15 10-10 10-30  10-25 10-20  10-16  10-11
L Dingyuan 10-31  10-26  10-21  10-16 10-12 11-3 10-29  10-24  10-19  10-15
T X 4 Hl Quanjiao 11-4 10-30  10-25 10-20 10-16 11-6 11-1 10-27  10-23  10-18
Wheat region 5% Lu’an 11-44  10-30  10-25  10-20  10-16 11-7 11-1  10-28  10-23  10-18
between Yangtze )
River and Huai &8 Huogiu 11-2 10-28  10-23  10-18  10-14 11-5 10-31  10-26  10-21  10-17
River #F3% Shucheng 10-31  10-26  10-21  10-16 10-12 11-6 10-31  10-26  10-22  10-17
&8 Hefei 11-5 10-30  10-25  10-20  10-16 11-6 11-1 10-27  10-23  10-18
K3 Changfeng 10-31  10-26  10-21  10-17 10-12 11-4 10-30  10-25  10-20  10-16
AEVE Feixi 11-3 10-28 10-23 10-19 10-14 11-4 10-29 10-24  10-20 10-15
% Feidong 11-4 10-29  10-24  10-19 10-15 11-7 11-1 10-27  10-23  10-18
JFIT. Lujiang 11-5 10-31  10-26  10-21 10-17 11-8 11-2 10-28  10-24  10-19
-3 Average 11-2 10-27  10-22  10-18  10-13 11-4 10-30  10-25  10-21  10-16
#9] Chaohu 11-6 11-1 10-27  10-22 10-18 11-8 11-3 10-29  10-24  10-20
JEH Wuhu 11-8 11-3 10-29  10-24  10-20  11-10 11-5 10-31  10-26  10-22
Tl Wuwei 11-6 11-1 10-27  10-22 10-18 11-8 11-3 10-29  10-24  10-20
&1 2 Wuhu county 11-7 11-1 10-27  10-22 10-18 11-9 11-4 10-30  10-26  10-21
¥ 111 Maanshan 11-6 11-1 10-27  10-22 10-18  11-10 11-4 10-30  10-26  10-22
T K Al Hanr%han 11-4 10-30  10-25  10-20  10-16 11-6 10-31  10-26  10-22  10-17
Wheat region M3 Hexian 11-6 10-31  10-27  10-22 10-17 11-9 11-4 10-30  10-26  10-21
along the 494 Dangtu 11-6 11-1 10-27  10-22 10-18 11-9 11-4 10-30  10-25  10-21
Yangtze River .
%P Anging 11-10 11-5 10-31  10-26 10-22 11-11 11-6 11-1 10-27  10-23
5 H Susong 11-10 11-5 10-31  10-26 10-22 11-12 11-7 11-2 10-29  10-24
YT Wangjiang 11-9 114 10-30  10-25 10-21 11-11 11-6 11-1 10-27  10-23
HiB% Tongling 11-9 11-3 10-29  10-25 10-20 11-10 11-5 10-31  10-27  10-22
M BH Zongyang 11-9 11-4 10-30  10-26 10-21 11-10 11-5 10-31  10-27  10-22
‘B I Xuancheng 11-6 10-31 1027  10-22 10-17 11-8 11-2 10-28  10-24  10-19

F-1 Average 11-7 11-2 10-28 10-23 10-19 11-9 11-4 10-30 10-25 10-21
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