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Study on Meteorological Index of Spring Frost Damage
to Winter Wheat in Anhui Province
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Abstract; Based on the data of 12 agro-meteorological observation stations in Anhui Province, the variation
of daily minimum temperature from 15 days before jointing stage to 20 days after jointing stage was ana-
lyzed, aiming at different varieties of winter wheat (springiness and semi-winter). Taking daily minimum
temperature as index, spring frost damage to winter wheat is divided into two grades: light and severe.
The verification results show that, although the spring frost damage is affected by many factors such as
landform, soil etc. , the index based on daily minimum temperature can basically reflect the regulation of
the spring frost damage to different varieties of winter wheat, and can be used in the monitoring and warn-
ing services. Then, the risk of frost was analyzed using this index, and the results show that, in the wheat
producing regions of Anhui, light spring frost occurs frequently while severe spring frost hardly takes
place. The high-incidence areas of spring frost damage to springiness wheat is obviously further south than
that of semi-winter wheat. This conclusion can be used to guide the rational distribution of winter wheat
varieties, and reduce the risk of spring frost injury.

Key words: Anhui Province, winter wheat, spring frost damage, meteorological index

xR EZE R IR E (2012BAD04B09) Fl 2010 4 % A8 Ly bR vE IS TR B — DO 55 111 S 3L R B
2013 4E 6 J1 14 HileHis 2013 4F 11 7 4 HUUBE RS
S AEH P, TEMNF LR ALK E DG, Email: xuying6222@sohu. com
MAEMER BB, EEN SRR R E AT BT AR R 52 1 BF 5. Email: ah_mxq@sina. com



LI

=
f

LB L NERREE LRI 853

15

ZNEREHEANELREEYZ — LBA
Wt F LM XM mEZ FE MM EhZ —
GEH7ERFR 5 2009) . 2007 4F LI 22 U8 44 /N 22 Floid 1fl
G E A 23000 km® DL |,2011 ik 3] 23830 km®,
JE A AR U A (e N IR SEFNE [E K G211 Ry, 2012)
H A /INFE F2 7 DAL T U U S VE G RV E BB b X, L
e Db XU T R e i P A XL DL
M 59 BV L R Oy 32 YT DR X R T VL I
FL AT K LR PE S RO CRBUR B AR
2009) . T2 BUE H b A AT R L B
7 2 A A S ) 9 2 AT sl A 8 IR 732 R T ot
I 26 /N2 TR AL T 3R 7 S Bk A2 R AR A B B T
SR AR 1T & A= 1) 76 R R LRI 3R TR ) W 4 /N2 T S
FARK, R 7 R s 2R & /N R il £ 3
KA IEKFZ—. 20 22 90 4EA DLk 223k <%
AR B A IR W, Oy T 3E A AR 1 T
1o s 2/ INFE ARG R I A VAR A BRAR G S PR )
o it 2 FRAIG (A AN ZE,2010), B — 7 BB H
75 BE AR R R (IR 145, 2007) , & /N BF R E R 4
IS 5 S 1 IR A B A R 18 3 R AN I 5 ) 28 B
AL FEITTE 21 2w & Sy d-47 R B HE) ™, 32 10
AR T THE VA AU T SR 1 A 5 )~ A e ot b R AR L 451 S
F BT B AL B AN B RR VR FHA B A KA

=] PN #3880 SR P b T e ARG U 2 L SR AR AR A
FE AR AR (3D S /N 22 56 R 3 IR B2 45 Fn . 20 i
28 60 AEAC AL SC 2 (1962) s T DL A AR IR A
HARMRAE /N T AR R R q8hn 2 A51))
e . S E A (1999) 2 IR A 4 (2002) BF
G 1 B IR 5 e T T B ) 06 AR AR Al X B 5G
R T DA 5 S A b 3 R S5 A0 T R RE R S A
INZEFRURIAE bR . SR AT bR VEW) 56 VR & S5 0
DL H S ARV FR AR R o3 1 /N T AR AL
BINRRE R S, IR AN ST e T A& /NER TG
() 7R R E TS AR (R PR 25 ,2008) , WFST W . 1 IR
JE BB A AR U b, 52 /N 22 52 U ) R AR ) L S0 L {HL
S TOREME LA AR B s by I IR BE 52 B AN [] b e A 3Ry
s AR 3R P A 11 32 B BR 15 Dl 55 7 FH £R R
K R FHAS UG il A0 A5 XL I 1 e IR AR AE R & /N
& RRAR b A P TR B 5 T HR A 0 T Oy 3k
B LA EWFTRATE 1 T 4 /NE AN [6) % 8 i B e R T

JE B B0 22 7 B0 B B B S A /N AN TR A b R
VR (AL A5 A » 100 EL 22 00T 5 3 O TR 419 Ja AR TEL AR
UREZ o ASBIETE B X 22 808 A /N 1 il b oy A T
T A /N FR R T D S IR IR R B I EE B
S T 70T R R A A 0 3R A g B BE A& /N 22 A A AP i ol
AR it Bl i Ak 1) 25 o B R o R R Y 22
5. ZIRCA MRS 6 E AR 7 bl Bl AN A
FURE SR GOPRE . 2 /N 22 4 7R UR O N B A
PRAE L 55 RS AR R R AL O 2 BAE AR 7 I 0K
o ol A B X 2 U AT 2% /0N 2 A VR O I L 9
e TG 7 A XU DRI S LB i R e A B SR R
Tt V] Al 25 4 A Jey S AR AR AR A

O R RS DR

L1 FRRIE

BRUAE 12 A& /N R A5 R W b
(B 1) 1980—2010 4F & /N 4 %5 56 R &% % kL #0
1961—2010 4F 12 ARk TG He A WL o 1) LR B2
BE I 12 A A A i rb g L 2 N L S i N A
BB 8 F AL X, YT R L A B R RGP JE i
WEHL DX B R S AR R TV X . DL BTk
PR FEBAILRMERET O, A 1961—1995 44
IINFZ R RR R R BRI R E ARG K R (R
) ) QR E NI A, 2007)

34.5°N

i 17

115 116 117 118 119°E

Bl 1 Gl & /N R R G B A WL it 43 A7 [
Fig. 1 Distribution of winter wheat basic

agrometeorological observation stations in Anhui



854 A

% 5540 %

1.2 HixBK

1 H AR SR AE Ry & /N 22 4 7R VR 4 b 32
BRI JE AR R R R A 2 i B H R IR
W S5 G EY Z R0 B ™ R R IE S VKA
R A SR L A T X A R N AR [ i R B
K INEE R UR AP AR AT SRR 4y

2N T TR IR TR AR 0 < AN 32 1l 32 AR R TR
I R R A B T R AR U (HR R AR IR
F14) L) 8 ek e A BRI, 1 H e AR AR 5 e I iR
Yz HRBRE MW R YA FEDB LR IDEHE,
2001 5 X1 Ft SC 55, 1992595 £ A %5, 2000) , K 31, Ml
55 W R A BE R AR SCR AR B AR B H B IR TR
VE R & /N2 TR TR F A AT

5% B B 1 1 o« 4 /N2 T T G O B R R
) JEL 7 0 1) O B R T (5K 35 95 45, 2006 5 B 75 T 45
2008; 15 F 7 2, 1999; Bl 25, 19985 2K 30 Uk 4,
2013 28 SEFE4F,2012) o AR SC AR YT 5 3k 3 o S o
SRR AR UR R AR TR AR R T Gl ) BT R
B WA L E R R KR L RR o
BT 4 /N2 35 36 R 5 A6 R 8 HE AR T A [ e BB 1) & AE AL
R, MR 12 ARG AWM 25 1981—2010 4
B RMGE T o3 T R IR - A /N Z IR TTRT 20 d IR )R
40 d ¥ FREGE KA P DR 20 d B4R
Ja 15 d RAE i i G BB 88%0) s i 4
RERERARE REL BRI 4 dERT )G
20 d G EF%,1999); HA/NFEE TG 10~15 d
/INZE iE T8 43 Ak I i € RE J) Joe 25 S b HE BTG L )
TR (S5 4,2006), B 454 % B NE
FEUR = R R E R A W B &N it
FERE S VL R Al A /N 2 HE KR SE PR 00 4% B 7R
PRI B AR TR 15 2 5 d VIR HT 4 d 2R
W)E 10 d FE T E 11~20 d =B,

3 i B B 0 B A AR A 2B A /N R AR
A EE FME DR (IR R A5, 2012) W EDL P L &R
e A it O R X L R S U VAR AL
P2 A RN AR i B 2458 L VIR BB R A R
T EFR DX R A DX B e T AT i 2
PR 22 520k . T B AR P B Y 38 A AR SRR
i O A B FR VR Ar » JF R TS 90 1 A Mk <5 0
Ul 4 /INFE A A O UL R A RS H BRI AT

x KB 5K, 2010,(1) :36-44.

XoF B AT AT AR A [R) i B 4% /N 22 76 VR 5 I LI 1Y
R VI EERERIERHEZ EMEIESEB K
KN FR R T SR RAR bR 4 2 A TR M R 28
RUSEAT 4040 5y S . Hop 35 AR 1 5 FH 19612000 4§
(A B0 HE 9% R) . F8 BRI IE B 2001—2010 4F 1) ¥ 98 ¥
#.

2 AR5

2.1 BEREEELZNS

AR SCHR R 2 AR 12 >4 /N AR AR5 00 3
1981—2010 E M TR MB N EH A TR KR HE
KM CEBED ) RTINS . 2007) & /NE B R E
FR 30 53 A D] A O SCHR AN 28 B B A 1Y 7R R 36
(2008) , 4% 2 /INF2 18 52 R VR 35 1 35 i) 1 40 B 52 35 bk
AN ARG IR IR 43 Ay e R BE S AR R
HAP R S8 /NEm 20k 80F D 4 2 Uk
PLJG 0 W 4% L o AR AR B2 FERR A KT
50 20 15 N R VR s AR B8O /N Z G2 R A
18 YRR R RN S AS il A A o R A AR
FIRE, 220K R BER AL A B2 HE R B R T
50 % [ N H A TR . A 1981-—2010 4 4 /)
A TR UR FEARA I 32 5 S G RIAR 3% L0 2548 45 K
E .

2.2 ZNEEEFEEHFESRRK|E

it oyt R W, 1981—2010 SR BAA & /N E K
AHEFHEENN MR 2Z SRR KK
—5.6 C.oxfmN 2.8 C bl 46 R 3 1Y I [A)4E R
FARSIRA B8 T = 3. 7 A [ I BOAS [6) R
DX HEATGE T TF 58 R A 6 0 R 5 1 BRI B
I R (R DRI FESF T4 d 2=
WG 10 d FRGVR K A S ey L HAE—1.0C
< Toin<<—0. 1CHI BA S YRR 1T 5 d
ZHF 1S 4 BRI EEPE —3.0C < T, <

WG 11~20 d KRB AR E £ 0.9C
CToin=<<1.0°C, T4 Pk A B2 11T 15 d &
HI 5 d BV AR m, HIR 2R TTHN 4 d &
W IE10d, A BB WAE R —0.1C < T <



LI

W OB LR ANEFEREE LRI 855

F1 19812010 & , ZHEARRAHRE ARABRBESETENEZXEEFTEENME (RM:%)

Table 1 Frequency of spring frost damage to winter wheat during different time
and different daily minimum temperature (unit: %)
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Note: Negative value expresses days before jointing stage, and positive value expresses days after jointing stage.
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Table 2 Mean jointing stage of winter wheat in Anhui province
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Fig. 2

Minimum temperature of spring frost damage to winter wheat

respectively for spring variety (a) and semi-winter variety (b)
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Table 3

Index of daily minimum temperature for spring frost damage to winter wheat (unit: C)
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Note: Negative value expresses days before jointing stage, and positive value expresses days after jointing stage.
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Table 4 Verification statistical table of daily minimum temperature

index of spring frost damage to winter wheat in Anhui
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