2022 4 10 A AT KFFR(ARHAFIR) Oct. 2022
% 43 K% S Journal of Henan University of Technology ( Natural Science Edition) Vol. 43 No.5

EFAEFEEXNHNZREEZMFECHEBELIEZENR
ETHR WIAE,E B, F wLE RL,ZEHEE'.ER OF

1. BERE S FTE&E B LA R HEE R IAEHL P, L7 100037
2R EBTRAMA B NG, LA KRR A 215626
3. MR EAEM R A I b A E R EEARAH P, T FM 450001

BE.SFXEFZARINBRATEINAZF AN AT RLEEZCPRE SR, ARATHEA
R % XEEDNEZC TR T L, B oA KRB R A 5350, AT i Eid fe
FOHBRAHAG L LN S X EFTAERCTTERE X 4 T MR T RGN, EREAN.
A R GE R A AL 3 Rk 4 7.57 m/s.30 min A 2R A 1 329 t ﬁﬁﬁ/\&nk’f*'ﬁ‘ﬁﬁz’?‘%%ﬁc
MR B T30k 5ABHRAS T LA A THAERERRA I ZNHANFERE LR

45 cm, HEETX 105 cm, R H FERE B RALEN T E PR ARLE 5% iﬁk%ﬁva“smé\w
AFFEREERR R 2IITRBRERATERSTEX2.4%, ATAEBRG S FEEZHARELILALA
BERE AIRAMC G RERFERS , EAFCERNTHE MRAERAELCSAFE LG EHR
FRBLTHAR LI,

KER:AEBR; S FFF;F0;MAEL L HRT X

FESES TS210 XEktREARD A XEHS:1673-2383(2022)05-0102-06
DOI.10. 16433/j. 1673-2383. 2022. 05. 014

Field trial on distribution of spinosad powder in grain bulk applied by vacuum ventila-

tion in warehouse

XUE Dingrong', SUN Weiwei', WANG Chao', FANG Zhi*, PAN Jun®, LI Qiangian', WU Yi"*"

1. National Engineering Research Center of Grain Storage and Logistics, Academy of National Food and Strate-
gic Reserves Administration, Beijing 100037, China

2. Zhangjiagang Grain Purchase and Sale Corporation, Zhangjiagang 215626, China

3. Henan Grain Cooperative Innovation Center, Stored Grain Pests Control Technology Innovation Center,

Zhengzhou 450001, China

Abstract. Spinosad that has the advantages of high insecticidal efficiency, safety to non-target organisms,
and low residue is a secondary metabolite produced by Saccharopolyspora spinosa. It is an effective insecti-
cide to control stored grain pests. At present, the application of spinosad in warehouse mainly adopts the
process of insecticide mixed with surface grain ( mixed process) , but it is time-consuming and labor-inten-
sive. Therefore, the application of spinosad is restricted in warehouse. In order to speed up the simple and
efficient application of spinosad in warehouse, this work studied the spraying process of spinosad powder in
warehouse based on the vacuum ventilation ( spraying process) by analyzing the ventilation parameters, the
homogenization and penetration depth of spinosad in warehouse, and the mortality of four kinds of main

stored grain pests ( Cryptolestes pusillus, Rhyzopertha dominica, Sitophilus zeamais and Tribolium castane-
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um). The results showed that the average wind speed of the fan was 7. 57 m/s, and the whole warehouse
with a storage capacity of 1 329 tons could be sprayed by spinosad within 30 minutes using spraying
process. The total dosage of spinosad was 30 kg. The weights of spinosad powder in the disks near the in-
secticide spray points (A, G and K) were higher than the others. Otherwise, the spinosad powder was e-
venly distributed elsewhere on the surface. Compared to the mixed process, the penetration depth of spi-
nosad using spraying process can be generally up to 45 cm and even reached 105 cm, which indicated that
the spraying process was easier to penetrate grain pile for spinosad powder. At 7 days, the corrected mortal-
ity of four kinds of pests in the warehouse using spraying process was lower than that of mixed process.
However, the corrected mortality of Sitophilus zeamais and Tribolium castaneum , higher than 89. 5% , had
no significant difference between the two warehouses using mixed process and spraying process at 21 days.
In order to further optimize the application process based on vacuum ventilation and improve the homogeni-
zation distribution of the spinosad in horizontal and vertical planes, factors such as fan power, insecticide
spray point setting, ambient temperature and humidity, and the size of warehouse should be taken into ac-
count. Since the advantages of simple operation, low labor cost and promising effect of pest control, it is

feasible to apply spinosad by vacuum ventilation. This study laid a foundation for further application of spi-

nosad in warehouse to control stored grain pests.
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Fig. 1 Schematic diagram of the measuring
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and the inspection disk locations on the

surface of the grain pile
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Fig.3 Distribution of spinosad in grain pile after one month of application
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