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Abstract: This study investigated the impact of different netting methods on the cowpea (Vigna unguiculata) industry.
Specifically, it compared the degradation characteristics of three pesticides-matrine, spinosad, and difenoconazole-under
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two netting conditions (fully enclosed and semi-enclosed), the accumulation changes of pectin, cellulose, total phenols,
and flavonoids, and analyzed the economic benefits of cowpea cultivation under the netting methods. The results indi-
cated that under semi-enclosed netting conditions, the half-life of the pesticides was 1.13 days for matrine, 0.42 days for
spinosad, and 1.96 days for difenoconazole. In contrast, under fully enclosed netting conditions, the half-life of the pes-
ticides was 1.53 days, 0.83 days, and 2.51 days, respectively. Compared to fully enclosed netting, the degradation rate of
the pesticides was significantly faster under semi-enclosed netting conditions. Regarding the accumulation of key sub-
stances, there was no significant difference in the contents of pectin [(15.884+2.025)mg/g] and cellulose [(1.75+0.128)mg/g]
between semi-enclosed and fully enclosed conditions. However, total phenol content under semi-enclosed netting
[(0.42+0.125)mg/g was 40.00% lower than that under fully enclosed netting [(0.70£0.091)mg/g], and flavonoid content
[(6.08+2.509)mg/g] was 55.91% lower under semi-enclosed netting than under fully enclosed netting [(13.79+0.876)mg/g].
Economic analysis showed that considering field management, pest control investment, and market conditions, cowpea
cultivation under fully enclosed netting yielded higher input and output compared to semi-enclosed netting. When the
purchase price of cowpea reaches 5.11 yuan/kg (for fully enclosed netting) and 3.85 yuan/kg (for semi-enclosed netting),
the profit and loss break even. This study would provide both theoretical and practical guidance for selecting appropriate

netting methods for cowpea cultivation.
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Fig. 1 Overview of the test site
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Tab. 1 Mass spectrometry parameters of three insecticides
1T T
257 Prelcluiof ion Prjdiion Apfife sk R
Pesticide m2) (m2) CE/eV & DP/V
T2, 249.2 176.1%,148.1  33.0%,32.0 120
LRBE 732.5 142.1%,98.1  35.0%,95.0 110

2R ik B B 406.1

Note: " indicates quantitative ion.
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Tab. 2 Linear range, linear equation and correlation coef-
ficient of three insecticides

255 e S St () 26 2 5
o Concentration Linear equation
Pesticide 1 . R
range/(pg-mL ™) (matrix)
TS, 0.005~0.500 y=1x10°+15 564 0.9985
EZ Y% 3 0.005~0.500 y=3x10"x+537 258 0.9965
R PR 0.005~0.500 y=6x10"x+1 468 925  0.9999
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Tab.3 Recovery rate and relative standard deviation (RSD) of three insecticides in cowpea at three different spiked concentrations

3 0.01 mg/kg 0.10 mg/kg 2.00 mg/kg
Pesticide g AFXT A 4 g 22 g ARXF AR AE O 2 -y Il AE X 2 A 2
Recovery rate/% RSD/% Recovery rate/% RSD/% Recovery rate/% RSD/%
WA 92 1.7 90 5.1 91 2.7
ZRER 73 2.5 74 2.0 76 2.2
AR PR 82 5.8 81 1.9 76 3.9
212 ARBEMFXTILLRHBEAGEREMD  BE T, TRRIREN 45%~83%. ARk H IR AL

A RGBT TR E , 55T
2 FRFEIR D730 WS 2ok R R IR T PR
TEILEL PRGBS (18 2), Z5RRWI, 2 A
RT3 Rl RO 5k B i BB B

M2y 2 d 5, WESMAZ AR R R Y

LB FE R T 2T REEE, BT 6.7%, 1
FEA BT R, 2R BRI Y 5 B ) ek
AT, BEINT 0.63%. Jitizh 3d )5, 2RI
T 3 MR B Y IR T A N R Bk
o 3 PR BT A R AT G B
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Fig. 2 Pesticide residue under different enclosure netting methods in cowpea
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Tab. 4 Regression equation and relevant parameters of degradation dynamics of three pesticide in cowpea
255 75t o) 2 A1 M sh I LB M
Pesticide Type of insect-proof net Linear equation of degradation dynamics R Ty/d
WS R C=0.0456¢ """ 0.9738 1.13
a1z C=0.0341¢"4* 0.9802 1.53
ERTEE EEEIEIERN C=1.0042¢74* 0.9942 0.42
EezIEiEN C=0.2601¢"% 0.9499 0.83
S Bk R R EEEEIERe C=2.0733¢7"3* 09114 1.96
sz C=1.7832¢ "7 0.8711 2.51

22 AEEMAXTHEAILZHNMBEETL
16 2 PP R R AR, 4% B
gy RIS TR A B DL 5. S5 R I, 2 Ah RN 7 L
TSR RN £F 4 2 B T e 22 5 it A
W 20T B e T RN SR A i KT e B
W 2SR, 20 R 40.00%F0 55.91% (£ 5),
*5 AREMAXTHIERR

Tab. 5 Quality of cowpeas under different enclosure

netting methods of cowpea mg/g
EiEN NN EEalCiEe
Indicator Semi-enclosed Fully enclosed
EN 15.88+2.025° 18.64+2.579"
YR 1.75+0.128" 1.70+0.041°
RN 0.42+0.125° 0.70£0.091°
By 6.08+2.509° 13.79+0.876

E: FAfTAR/NG PR 257 3 (P<0.05),
Note: Different lowercase letters in the same row indicate sig-
nificant difference (P<0.05).

23 AEBEMNAR TS EFHEFAFEN
254 2023—2024 4F =V E M X ST
(S PRIG AL, e THAA T, 5203 A1
KL, 4t b 7R B R A 5 667 m® S
5800 7T, i FHA 25 i 4% A 3k 2> 875 o6, 7EHL
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2 Fb LR 7 AR 9 6000 J6/667 m* . R,
4355 DAY [ I ) BB A L > P 6L ) 7 4925
JGo FEFEHREFNFAE 0, 4xFt AT FE R A BT 5 A
P 2l B B B 5 300 kg, 4P BRSO ) e
4 3000 kg/667 m*, FEH M G 7
2700 kg/667 m*, A4 2024 4 = T E N X AYET
SR (4 Ji/kg ), 4xEtiA FLRORT 3
A 1) S P 43 91K 12 000 TG 10 800 IT o AR T
Yitks hy 4 Jo/kg BIAAE, 2521 50 BB 9 gl A
[ F A L 25 3725 JCIT, 21 B P Rl 9 04 st pA



1264 #oaw A M F m

% 46 &

BB 11 7P 45 L4390 1.04 F110.78 (35 6). Hd 2
ol BBl o oy 2T B S A Bl B AR A AR O, A dt
PA1 ] o) 2 S 4] R IR T T P AL T B Ay 4 51 5 3]

5.11. 3.85 Ji/kg B, AT KE VA, 2450
BMEET 16,42 TE/ke I, 454 I FR A9 97 2
TREHERM (K3),

x6 AREMAXNTEIEWEFRES T

Tab. 6 Economic benefit analysis of cowpea under two insect-proof netting methods

EEVES B input/fyuan-(667 m') '] AR P fi ZION L
Type of 55 H %) izh HoAll Total cost/ Output value/ Net income/ Input-

[yuan:(667 m?) ]

[yuan:(667 m?)']  [yuan-(667 m®)']  output ratio

insect-proof net  ypqoct netting  Pesticide Other
2P 2 2700 1690 6000 10390 10800 410 1.04
Eosazibay 8500 815 6000 15315 12000 -3315 0.78
T P P, SRR — 7 TRTBELAS T PRI PO 42 5 K 4%
2 4| = ROV, DA L0 B R R 2 g —
E| D7, A R 0 [ — A, B R st PR T
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0 i o1 20 ST A 25 e i 1 SR PR 22 200 o 4 e A L )
Bt Unit price/(yuankg™)

B3 Bfixt 2 #E M7 ELE R0
Fig. 3 Effect of unit price on cowpea profit under two
types of enclosed insect-proof net
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