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Abstract: Based on daily meteorological data from 62 stations from late July to early September during 1981
to 2018, and the meteorological industry standard Temperature Index of High Temperature Harm for
Main Crops, the single-station and regional disaster-causing index of single-season-rice heat injury were di-
vided. According to the regional index, three provincial grades were classified: i. e., light, medium and
severe. In addition, the variation of single-season-rice heat injury in Anhui Province in the recent 40 years
was analyzed. The results show that, the coincidence rate of historical test of disaster grade reached 97 %.
It can be used to quantitatively evaluate the effect of heat injury on single-season-rice in the whole province
or in a region. Thus, this index can be applied to the operational services of single-season-rice yield predic-
tion and disaster assessment in Anhui Province.
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Fig. 1 Planting division (a) and site distribution (b) of single-season-rice in Anhui Province
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Table 1 Disaster-causing index of single-season-rice heat injury at single station
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Table 2 Judgment of comprehensive intensity grade of single-season-rice heat injury at single station
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Table 3 Disaster-causing indice of single-season-rice heat injury in different ages

RI 1981—1990 4 1991-—2000 4F  2001—2010 4F 20112018 4
T 4.11 3.47 3.32 2. 64
(SN 4.95 4.94 4.29 4.02
N 2.63 1.94 1.90 1.06
s A 0.18 0.27 0.23 0. 39




568

WS LR - F R e R E SRR 861

A TR Bl AE X 38 (P 3) e i R A R (RI
(ELARSE /0N o 7 L A ™ T AR UK R WY > I K > 7T
WE>THUE ;25 X8 RT(E 5 24 RI {4 4% W% A1
KL H PRI X RT(E 544 RI {HAH & RBURK
(0. 98) , HYR 2 VT #EH X (0. 97) , U T b X AH 56 R4
FAXTH /N0, 91) o 3T 40 4F AR 4% X 3k — Z= R Fh
R TR AR L AV e = VI = WYL s INIX=3:4:2: 1,
2 FhOR T FRURE R L 224 VT3 M X R A B ™ Y TR
PE B W R — R R S A B 5 X A
fife BE T AR e il PHE AR FE 2013 4F 2016 4 ,2003 4F
MU o ) D IR L 2013 4E 45 X3 RT [H 3978 1~
1. 24, )@ T 248 & IR A HE ™ E AR 4y 2016 42 0] &
VL VHE B JFE DA P b DX VLA 5 B T U IR b X5 2003 4R
WU 2 5 VYT T b DX EE U RV b X

4 HSPRIATR

HI T SE BRI 0 7 HET X A5 DL L iy il R 4
K o R A SCAE 36 R 50U A5 AR AR N 1 S AR
B—FW il A E RIE L 28 — TR E
AL NG LN e O O A E I DR 2 ) LT
19812018 4F B 4F — A il I HE BURF GG H S
ik 5E R (2007) 19812000 4F 22 BUAE — Z= A o i
PRIC R DL ROR AW BRI Rk TR E K
e e LA A AN I AT X B AEAR R WTL AH
A G 75 e i A T BOICAF R BT Y — 2 A il
A S G SR T S G T S AL IR A R 2 gk
] 96 06 Hor E BERIER BE LR o R AT A R 35 3

RI
SO~ NN WWE RO
SULOULNODUNO LD WO

K3 1981—2018 4L B8 A A X 4l — Z=
o il A HE BOR SR AR R AL
Fig. 3 Variation of disaster-causing indice of
single-season-rice heat injury in different

regions of Anhui Province during 1981 —2018

10020 » o i I PR A5 6 R 8300 (3% 5) s IR . 2

B LB RAEOL L A B LR — TR m ERAFE AR

QS 3/ SIIA Tiak

R4 RYEA—FTHESEVEBRERIEWRBEIT R E
Table 4 Disaster-causing index and yield reduction

rate of single-season-rice heat injury in Anhui Province

B — T A EF

HRES 00 55 b XBLHF=H )
% RIZ=3 y<3%
h 2<<RI<3 3%<y<5%
W RI<<2 5%<<y<10%

R5 RYEFTHESERTRRELZLR
Table 5 Validation of disaster-causing index of

single-season-rice heat injury in Anhui Province

I ER Tk iz H Gl
SEREE 100% 83% 100%
2% —NHER 0 14 % 0

54

AR SCR FH — 22 6 e I BOK R AR 4 Br & WL 1981
PR LEHME - ERERAEGNENBYE. 54
BRA A Wz Fa S AE WA s T S 4 B T U R —
Tt 7 XIE R SRR TR 77 XL (H A 2001
POk ER & — B X SRR EY 2 NEE
B, F 7 X e R ACE P AR 2 O i
L 9 b DX AT SR B FH e v T 2650 5 1 o o LA R
SR T R R AT A SRS O L AR R T 7 H T Ay A
8 A Ay i 22 s W VTR L IXCEL R VR K B
R T R VR 1) T3 LA K R i Ok B AR 2 R R
BB RLE 2009,

AW 5T H 2% 18T i TR — 2 R R Y o — fF
F s WAESE 00— A iR A AR B T 5 R A
o I TR A IR — ZE A 7 5 1 O T A K 2
Xof v A G g R ) A S TR U T A AR A
o T A BT A AR RN SE PR R A AR . A iR
TRF EHORT R XU (2016) BIF 580N Sy Bifi & 7K A i i 1) 15
K0S A H s Al AR bR B = B 37 C L A WFS AR
B AT 5 B AE IO FH 2o i b S e e

2%k

MR K4, AR DUk , 2 35 1 . 45, 2008, 7K 5 il B JT 46 A TS #44: QTL 19
SEALA ML), HE AR, 41(2):315-321. Chen Q Q. Yu S
B,Li C H,et al,2008. Identification of QTLs for heat tolerance
at flowering stage in rice[ J]. Sci Agric Sin,41(2);315-321 (in



A

862

% 5 46 45

Chinese).

BRI % L kA 455 2013, R AR 5 R A6 2 K R R R
WEBMARBTFL ] R 5 WKL, 36(2):51-56. Chen S
B,Liu A G,Zhang Y J,et al,2013. Dynamic variations of heat
injury on rice in Hubei Province under climate change[J]. Meteor
Disaster Reduction Res,36(2):51-56(in Chinese).

Beule, Rl ALK L 55, 2012, BRSO L0 IR S T R S TR K R
oh R 7 R kB S A L L b B AR B 2, 45.(22) : 4561-4573.
Duan H,Tang Q,Ju C X, et al,2012. Effect of high temperature
and drought on grain yield and quality of different rice varieties
during heading and early grain filling periods[J]. Sci Agric Sin,
45(22) :4561-4573(in Chinese).

B R, RIS TR B 45,2009, K VTR I R IR A T O K R
LM, Jb 5T <% AL 73-76. Gao S H, Wang P J, Wan S
Q. et al, 2009. High Temperature Heat Damage in the Middle
and Lower Reaches of the Yangtze River and the Impact on Rice
[M]. Beijing: China Meteorological Press:73-76(in Chinese).

FRALLT A5 BRI AR L 45 . 2018, LR e U B SR B B0y A T A
RN, B R K E 54 ,27(5):96-106. Guo A H,He L,
Han L J,et al,2018. Construction of heat damage intensity in-
dex of early rice and its climate risk assessment[]J]. ] Nat Disas-
ter,27(5):96-106(in Chinese).

A7 7 Bt L FEAT L BB 4 . 2011 30T 50 45 fe 10 1 4 $t 7 0 7K e v L 4 T
KA AT [T, V9 # K 22 2 40 CH AR B R  33(12) :39-43.
He Y K,Fan L, Yang Y Y, 2011. Study on the occurrence of
high temperature-induced heat damage in rice in the east of Si-
chuan Basin in the past 50 years[J]. ] Southwest Univ ( Nat
Sci) ,33(12) :39-43(in Chinese).

LR B2 5K 2 R, 2001, B KON 2 08 RV LA i X 5415 v AR
fag )], R E RS 4. 22(3) :15-19. Ma X Q, Sheng S
X,Zhang A M, 2001. Influence of precipitation on drought de-
veloping in north of the Yangtze River of Anhui[J]. Chin J
Agrometeor,22(3) :15-19(in Chinese).

2 [ RGBT KR UEA TR TR 14, 2014, XA o 1L R AU AR 46
FH 5y QX/T 228—2014[ S db 50 : T A i W4t : 1-2. National
Technical Committee for Standardization of Meteorological Dis-
aster Prevention and Mitigation, 2014. Classification of regional
high temperature weather process: QX/T 228—2014[S]. Bei-
jing : China Meteorological Press;1-2(in Chinese).

S P LR L R B AR L 2007, 9 3K 25 SCIU A [R] I Bl B2 Xof /K R 45 52 45
FEk BT L), o K FE AL %, 21(4) : 396-402. Sheng J,
Tao H J,Chen L G, 2007. Response of seed-setting and grain
quality of rice to temperature at different time during grain fil-
ling period[J]. Chin J Rice Sci,21(4):396-402(in Chinese).

RFHE L HOUUAT L 2016, 4T R i X 32 AR KA AR 40 A
HLID IRl RE ¥, 44(8) :97-101. Tan S Q. Shen S H,2016.
Distribution of high thermal damage to rice in middle and lower
reaches of the Yangtze River in recent 32 years[J]. Jiangsu Ag-
ric Sci,44(8) :97-101(in Chinese).

TIRE AR X HE, 45,2009, SR AZ AL 5T #1084 K RS iR A

FEF s oA L1 B AR <4, 30(8S2) £ 316-319. Wan S Q.
Chen C,Liu Z X, et al,2009. Space-time distribution of heat in-
jury on rice in Hubei Province under climate change[J]. Chin J
Agrometeor,30(S2) :316-319(in Chinese).

TS 2007, o AR E KM CEBEH) LML db s G R
67-73. Wen K G, 2007. China Meteorological Disaster Canon
(Anhui volume) [ M]. Beijing: China Meteorological Press:67-73
(in Chinese).

AT AL R S5 2013, TR A SR R e I AR R OB R Ak K B
X[, K 4:.39(6): 774-781. Xie Z Q,Du Y, Gao P, et al,
2013. Impact of high-temperature on single cropping rice over
Yangtze-Huaihe River Valley and response measures[ ] ]. Meteor
Mon,39(6) :774-781(in Chinese).

TR SEUE, TR AR 45 2018, Kk T AUMEE BRE A9 VL AR K RS M A SR
52 [)]. K%, 44(9):1200-1207. Xu M, Wu H Y, Zhang
P,et al,2018. Long-term prediction method of rice annual agri-
cultural climate status in Jiangsu Province based on climatic
suitability[ ] ]. Meteor Mon,44(9):1200-1207 (in Chinese).

& 1% BB L 2016, K R o PR 5 B FG XIS 3 Al 9 F ek Fe L) .
M .6(2):122-125. Yang S C, Shen S H, 2016. Research
progress of high temperature injury of rice and its risk access-
ment[J]. ] Agric,6(2):122-125(in Chinese).

W R R A 4 s 42 Al RS 4L 2013, fg W 3t X 7L RS R 9L A R 2 AR
B Fox = i 45 4 0 5w BF 5 (0], o [k 22 0 4, 29 (27D 97-
104. Yang T M,Chen ] H,Jin Z F,et al,2013. Study on the law
of rice high temperature induced heat damage and its relation-
ship with rice yield structure in Anhui and Zhejiang Provinces
[J]. Chin Agric Sci Bull,29(27):97-104(in Chinese).

TR L 2010, VLR KA A E B R AE MU SRRELT ] R
SRk .30(4) :530-533. Yu K, Song J.Gao P,2010. Characteris-
tics of heat damage for rice in Jiangsu Province[ J]. Sci Meteor
Sin,30(4) :530-533(in Chinese).

AR BBEE . 2003, d [ AL 7 3T 50 A IR RN K A i g 4 AR AL
[J]. #HE2% 3 , 58 (s1) 1 1-10. Zhai P M, Pan X H,2003. Change
in extreme temperature and precipitation over northern China
during the second half of the 20th Century[]J]. Acta Geogr Sin,
58(s1) :1-10(in Chinese).

FESLRBORIEM A 2008, FFARAEY) & i e iR 45 A5 . GB/
T 21985-—2008[S]. db &t 1 [E ¥ #E i ML 4t : 1. Department of
Policies and Regulations, China Meteorological Administration,
2008. Temperature index of high temperature harm for main
crops: GB/T 21985—2008[ S]. Beijing: China Standards Press: 1
(in Chinese).

JA W SOM » AR, 482010 SR B ) A R T K RE AL B X R
FEPR RILAT 25908 Mg [ 1. P B AR A5 Rl 7 41, 19 (1) 2 69-
74.Zhou H,Hu W B,Wang Z P,et al,2011. Effect of high tem-
perature at heading and flowering stage on seed-setting rate of
rice recombinant inbreed line population (RIL47)[J]. Chin J
Eco-Agric,19(1) :69-74(in Chinese).



