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Early warning method for the risk of deoxynivalenol ( DON) contamina-
tion in wheat grains based on meteorological factors
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To achieve early warning of DON contamination in wheat
grains, this study took the wheat grain samples and mete-
orological factors collected in Jiangsu province during the
years 2016—2019 and 2021-2022 as the research objects.

jaas.ac.cn This study investigated the correlation between various me-
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teorological factors and the DON contamination levels in wheat grains within different time windows. In addition, this study

identified characteristic meteorological factors for both field precision control and post—harvest wheat product supervision

needs, and combined chemometric algorithms to construct an early warning model for DON contamination risk in wheat

grains. The results showed that the model (AF_Model_2) constructed using the characteristic meteorological factors before

and after anthesis was superior to the model ( AF_Model_1) constructed using all meteorological factors before and after an-

thesis, as well as the BF_Model_1 model constructed using all meteorological factors before anthesis and the BF_Model _2

model constructed using the characteristic meteorological factors before anthesis. The prediction set determination coefficient

(R;) and root mean square error (RMSE, ) of the AF_Model_2 model were 0.53 and 0.28, respectively. The early warning

model for DON contamination risk in wheat grains developed in this study can guide the field control of Fusarium head

blight and the supervision of wheat products after harvest, which is of great significance for ensuring food security.
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Table 1 Annual distribution information of wheat grain samples

wy  wen A g

g PR
PR g

2016 759 206 2019 877 180
2017 662 194 2021 1 000 304
2018 800 257 2022 419 227

®2 IHEAEHINEENGEPHFE ST

Table 2 Statistics on wheat flowering period in Jiangsu province
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Table 3 Twenty extracted climatic factors
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F4 HEIFOMNLS

Table 4 The division of time windows
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Table 5 Statistics on DON contamination in wheat grains in Jiang-

su province over the years

S B RAH I/ME FHME R
(ng/ke) (ng/ke) (pg/ke) (%)
2016 30 230.20 ND 2 861.53 70.09
2017 4 568.48 ND 322.36 7.10
2018 10 014.53 ND 805.12 26.37
2019 2 798.09 ND 48.29 0.34
2021 9 328.35 ND 690.98 23.30
2022 1 320.88 ND 81.84 0.48

ND R A K (<10 pe/ke) o
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Table 6 Meteorological factors related to DON contamination levels in wheat grains within each time window

BF28 BF21 BF14 BF7 AF7 AF14 AF21 AF28
GST_Min GST_Max GST_Avg GST_Max GST_Min GST_Avg GST_Avg GST_Avg
PRS_Min GST_Min GST_Min PRE_day PRE_day GST_Min GST_Max GST_Max
TEM_Min PRE_day RHU_Avg PRE_night TEM_Min PRS_Avg RHU_Avg PRE_day

PRE_all RHU_Min PRE_all PRS_Max RHU_Min PRE_night
RHU_Avg TEM_Avg PRS_Avg PRS_Min TEM_Max PRE_all
RHU_Min TEM_Max PRS_Max TEM_Avg WIN_S_2mi_Avg PRS_Avg

SSH TEM_Min PRS_Min TEM_Max WIN_S_Inst_Max PRS_Max
WIN_S_Inst_Max TEM_Min WIN_S_Max PRS_Min
WIN_S_2mi_Avg WIN_S_Inst_Max
WIN_S_Inst_Max WIN_S_Max

WIN_S_Max

BF28 .BF21 BF14 BF7 AF7 AF14 AF21 AF28 W.5% 4, GST_Avg,RHU_Avg, GST_Max RHU_Min GST_Min,TEM_Avg,PRE_day ,TEM_Max,
PRE_night TEM_Min ,PRE_all WIN_D_INST_Max ,PRS_Avg WIN_D_S_Max ,PRS_Max ,WIN_S_2mi_Avg ,PRS_Min WIN_S_Inst_Max ,SSH A WIN_

S_Max WLFE 3,

T 3 XA 5% T SR 4 1 ARG B0 A B T g AE
VIR IS 9 2 S A N VR BE ( RHU ) S5 8k
95% , i AIAE N 21% , V- 3{E N 66% ~ 72% (&l 1),
MFE 7 AT, 785 A X (RHU _ Avg Al RHU _
Min) A 5C1 16 A, 1 A BEF 5/ FRL DON
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1001
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R i) B 11
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E1 AEFEEHREXEE(RHU)E

Fig.1 Relative humidity (RHU) values in different time win-

dows
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PRI 28 AR G, FE — 8 ST [l N /INZZ FFRE DON V5
PP 5RIMEIEM IR, MXHREE FIREK S
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Table 7 Correlation analysis of meteorological factors with DON contamination levels in wheat grains at different time windows
) MR R
) g 11
GST_Avg GST_Max GST_Min PRE_Day PRE_Night PRE_AIl RHU_Avg RHU_Min TEM_Avg TEM_Max TEM_Min

BF28 0.155* 0.075 " 0.204 ™ 0.038 -0.020 0.018 0.043 0.046 0.189 ™ 0.150 ™ 0.225*
BF21 -0.102™ -0.345"  0.239™ 0.453 ™ 0.192™  0.419™ 0.314™ 0.335*  0.032 -0.106 ™ 0.169 ™
BF14 0.251™ 0.025 0.467 ™ -0.009 -0.062" -0.046 0.226 ™ 0.235™  0.346™ 0.260 ™" 0.464 ™
BF7 -0.169™ -0.304™  0.072" 0.517™ 0.355™  0.508 ** 0.098™ -0.098 "  0.041 -0.017 0.111 ™
AF7 0.042 -0.083"  0.301 " 0.341™  -0.138™  0.158 ™ 0.066"  -0.079™ 0.190 ™ 0.151™ 0.313 ™
AF14 0.286 ™" 0.035 0.384 ™ 0.153™  -0.061" 0.065 * 0.153 0.101™  0.461 ™ 0.368 ™ 0.467 ™
AF21 -0.310™  -0.405"  0.162™ 0.167 ™ 0.171™  0.195* 0.356 ™ 0.329™ -0.189™ -0.253" 0.103 ™
AF28 -0.297™  -0.356" -0.129™ 0.415™ 0.229™  0.352* 0.162** 0.038  -0.123™ -0.017 -0.127

BF28 .BF21 BF14 BF7 AF7 AF14 AF21 AF28 L3 4, GST_Avg,GST_Max,GST_Min,PRE_Day ,PRE_Night ,PRE_AIl, RHU_Avg, RHU_Min
TEM_Avg . TEM_Max . TEM_Min WL 3, * ™ 235378 AR 1a) 5 0 AH &M R 15/ 2 FERE DON 15 47K - 5 8 4 54 (P<0.05) FOkg 2 2 AH

3(P<0.01) .

2.3 /NEFFHL DON SR

TENEZ RIS 8 NIl g 1y 3t 160 1~
SR, i85 Pearson AHICTEHT, KB 908 NAF 5
INFERFAL DON 75 B 7K - AR S i 3 (P<0. 01)
Hirr 57 AN T (32 6) 5/ FERL DON 15 4Lk - A
FHIEAE AR (1r1>0.20) DRI <4

FAENFFER T, ARWFFE LN AL B I A, 43
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Table 8 Wheat grain DON contamination early warning models

and their meteorological factors
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Table 9 Results of wheat grain DON contamination early warning

models
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Fig.2 Scatter plots of measured values and predicted values of wheat grain DON contamination early warning models
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