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Investigation and analysis of the current status of pesticide application in

winter melon and vegetable pest control in Hainan Province, southern China
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Abstract: [ Aim] Hainan province is one of the major winter melon and vegetable production bases in
China. However, due to the suitable environmental conditions, plant diseases and insect pests could
occur all the year round, leading to a tremendous amount of pesticide consumption. This has resulted in
potential risk in agricultural product quality and safety. This study investigated the current status of
pesticide application and control efficiency in winter melon and vegetable pest control, and analyzed the
behavior choice logic and influencing factors of agricultural producers’ pesticide application, so as to
provide an effective reference for plant disease and insect pest management. [ Methods] By means of
questionnaire investigation, field survey and tracking survey, we investigated and analyzed the main plant
diseases and insect pests, control situation, pesticide types, pesticide application dosage and control
efficiency. [Results] There are many kinds of plant diseases and insect pests in winter melons and vegetables

in Hainan ( nearly 60 species, including 16 major insect species and 19 major plant disease species) ,
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which have long occurrence cycle and cause serious damage. The actual application dosage of pesticide
has been far higher than the recommended dosage in Hainan. A huge variety of pesticides in a
tremendous amount were applied in every growing season. The investigation on 25 growers showed that 86
pesticides had been applied in winter melon and vegetable growing season with the accumulated
application frequency of 988 times. The most commonly used pesticides are abamectin, imidacloprid and
so on. And the farmers lack of the awareness of safe use of pesticides, and blindly choose the type and
dosage of pesticides. We proposed for the first time the pesticide application index as a parameter to
measure the application dosage of pesticides in different crops, plant diseases and insect pests, which

would be more objective to reflect the actual application dosage in the field. [ Conclusion] Based on the

investigation and analysis, comments and suggestions on pesticide use in Hainan winter melon and
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vegetable production are given.
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Table 1 Recommend dosage of pesticides commonly used in winter melon and vegetable pest control

o) 255 FHAE (g a i/hm?) || 45 255 A (g a. i/hm?)
No. Pesticides Dosage recommended No. Pesticides Dosage recommended

1 T4k & 2 Abamectin 5.4 16 KRk Cyromazine 112.5

2 Al A Bk Imidacloprid 22.5 17 %85 f% Pyrimethanil 375

3 H 4E£h Emamectin benzoate 2.25 18 FHFR - 45%F Metalaxyl & Mancozeb 1 305

4 IWE 51k Acetamiprid 18 19 FAAEME Flusilazole 45

5 ERU S E 45T Beta cypermethrin 9 20 S5 3415 Cypermethrin 37.5

6 AL Chlorpyrifos 375 21 WA I Azoxystrobin 120

7 I ik Dimethomorph 225 22 WEWR ] Buprofezin 93.75

F=x . 2 EN

8 ARREF I Difenoconazole %0 23 Beta cyperme;:]r??‘ & fr;ijectin benzoate 15

9 H JL 4% 18 2. Thiophanate-methyl 750 24 BRI Propargite 285

10 R FRELSE Mancozeb 1 800 25 =& Triadimefon 120

11 TI WY Chlorothalonil 900 26 5 A1 Myclobutanil 45

=, gk

12 PR Kasugamyein 28 27 Thiram & Zincﬁ:;inujti;ilithiocarbamale 900

13 S E WK Iprodione 375 28 Cymoﬁl}jﬁ( (.&if/[itcnzeb 1 440

14 Bk 4 iz Prochloraz 270 29 . H £ 355 % Spineloram 30

15 Ik R Pyridaben 45 30 figk P 1 Kresoxim-methyl 100

1.4 KPBHITHAE

SR FH FH [R) 5 [m) 265 8 A A 45 5 0 7 =, TR A e
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2) o Horr, A H K BEV MRS /D 3K Plutella
wylostella AT Spodoptera litura  J{#; B\ Bemisia
tabaci MRS Diaphania indica Jx A G i B ; H
SEFRE I N E WA B I Maruca testulalis | 3275 H
Pieris rapae F4% B Helicoverpa armigera i —+ /\ &
Il & Epilachna vigintioctopunctata FIW§2S 3 05 hy %

WAL W) Bl 32 7K Wk Spodoptera  exigua . JI\ 48 MR
Diaphania indica \J{ 75 W Heliothis assulta 13 5F JK
Aulacophora sp. 4 i,
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Table 2 Major insect pests of winter melons and vegetables in Hainan
Fil HEEY S H AL HHEREE
Insects Crops Injury part Damage level
T e e
Tl HIE NEZ \
INSR K Plutella xylostell - M Leaf ++++
DRI Plutella xylostella Flowering Chinese cabbage, broccoli, Pakchoi tle
, . FAn BB AT L A R
P ¢ Spodoptera lit o . et
FHECBLR Spodoptera litura Tomato, capsicum, eggplant, cowpea, broccoli, etc. Leaf, fruit, flower
SLE HUE Bl B R A
S07 Wk Spodopre . 2 N N N IS +
APRBUR Spodoptera exigua Cowpea, broccoli, tomato, capsicum Leaf, fruit, flower
. . BINE) R A
KW M testulal, "
B Maruca testulalis Cowpea Leaf, fruit, flower i
. N i
= g o) .
HeTs i Pieris rapae Broccoli, Chinese flowering cabbage Leaf A
B TR -
HH T B Heliothis assulta fm*ﬂ i 1— % . +
Capsicum, tomato Leaf, fruit
NN 22K 4K R
(B Diaphania indi - VJANN =R . +
JRA waphania maica Cucumber, balsam pear, towel gourd, Chinese watermelon Leaf, fruit
. . i B R A
At Hel
Wi Helicoverpa armigera Eggplant, capsicum Leaf, fruit, flower i
- T 5 L I]
KRk @\ Bemisia tabaci e \ﬁim i t +++
Eggplant, capsicum, tomato Leaf
; . FINSAN 9 NG )N SR
#i 5 2% Th B
BIS52% Thrips Cowpea, cucumber, balsam pear Leaf, fruit T
JRSZWE Bactrocera cucuribitae wk 5’% ++++
Balsam pear Fruit
- N I N i
2R Agromyzidae i RIS T ) ++++
: Tomato, cowpea, watermelon, melon Leaf
EVINNLDIN s
#5F I\ Aulacophora sp. o +
HP R Aulacophora sp Cucumber, balsam pear Leaf
e - -
I /N Epilachna vigintioctopunctata LIERN I ++
Eggplant, tomato Leaf
ST i AN A It
5 A A L 01 i ..
Tomato, capsicum, eggplant, cowpea Leaf
i B n
K Mites ‘ T Jfﬁffﬁl. t ot
Eggplant, capsicum Leaf

N EFLEE Damage level: + : 2 Slight; ++ : FJF Moderate; +++ : FJ¥ Severe; ++++ : M EEF Extremely severe. 3 3 [A] The same for Table 3.
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B AR (71 00) (ML HUMR (57 %) T 4E 3R (53 00 (BE
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Table 3 Major plant diseases of winter melons and vegetables in Hainan

FEE ZHEEY S E AL o E R B
Plant diseases Crops Injury part Damage level
WK T T K
TR TMV , Begomovirus spp. B RS IR AE AL Plant ++
Solanaceous vegetables, melons, beans, leaf vegetables
N T
A MR Pseudomonas spp. BARZE R B - Leaf ++
Solanaceous vegetables, melon vegetables, beans
H A9 Ralstonia solanacearum A2 Solanaceous vegetables TE AR Plant 444+
FeE Tk Tk ]
FEABIG Pythium spp. AARIE RS T2 2L LB Stem base +
Solanaceous vegetables, melon vegetables, beans
i B K K
SR Phytophthora capsici AR R ZEHF B FF Stem 444+
Solanaceous vegetables, melon vegetables
FREEHR Hyaloperonospora pam.'sitica/ , M3k Rk 0 Leaf .
Pseudoperonospora cubensis Leaf vegetables, melon vegetables
FBR e e e s
. : 3 UHE =N SNSE SN e S e
Podosphaera xanthi, Golovinomyces orontii, - ZEZ4F Leaf, stem ++
. . Solanaceous vegetables, melons, beans, leaf vegetables
Erysiphe spp., Oidium sp.
599 Uromyces appendiculatus % Beans - Leaf ++
PIE S NI SN N B S
BIAIR Colletotrichum spp. Solanaceous vegetables, melon vegetables, beans, - 5 Leaf, fruit ++
leaf vegetables
WLy Alternaria solani A2 Solanaceous vegetables - Leaf +
WIERR Helminthosporium carposaprum/ TR R TR 0 Leaf
: +
Cercospora capsici/ Corynespora cassiicola Solanaceous vegetables, melon vegetables, beans e
MABESR Alternaria spp. 322 Leaf vegetables - Leaf ++
A R
JKEENG Botrytis cinerea/Botrytinia fuckeliana . ARSI M- Ki kY Leaf, branch ++
Solanaceous vegetables, melon vegetables
M55 Fulvia fulva A2 Solanaceous vegetables I Leaf +
L AG9R Didymella bryoniae JILZ Melon vegetables 22T Stem +++
MiZ5iR Fusarium oxysporum JZ& | 5.2 Melon vegetables, beans TH AR Plant +++
EDE T Tk
SIAGIR Rhizoctonia solani AR R B ZEIEF Stem base +
Solanaceous vegetables, melon vegetables, beans
HRIENRG Fusarium solani FiR2 52 Solanaceous vegetables, beans ZEHEHR Stem base ++
SR T T
HRZE LR U Meloidogyne spp. ) L A N N E HR & Root +44+
Solanaceous vegetables, melons, beans, leaf vegetables
F4 BELSRFFAETHIES 30 #E AAFINERR
Table 4 Application frequencies of 30 commonly used pesticides in winter melon and vegetable pest
and disease control in Hainan
EEReS 2550 2 fd AR ERes 2550 £ AR
No. Pesticides Application frequency No. Pesticides Application frequency
1 [ 44 7 2= Abamectin 71 16 KWl Cyromazine 10
2 At B Bk Imidacloprid 57 17 W5 E5 i Pyrimethanil 10
3 H 4 £k Emamectin benzoate 53 18 HFE - 45%F Metalaxyl & Mancozeb 10
4 IWE #1 Pk Acetamiprid 46 19 FE kM Flusilazole 10
5 A 3515 Beta cypermethrin 42 20 S5 2 lE Cyper methrin 9
6 FEHEM Chlorpyrifos 29 21 W2 B fig Azoxystrobin 9
7 S BEND Mk Dimethomorph 28 22 BEWEMF Buprofezin 8
e . WA - YR
8 i B 241 Difenoc le 26 23 8
ARBEF 304 Difenoconazole Beta cypermethrin & Emamectin benzoate
9 I B£47 4 2 Thiophanate-methyl 24 24 Bl 4 Propargite 8
10 R FR4GEE Mancozeb 23 25 = e Triadimefon 8
11 H #iE Chlorothalonil 13 26 i Mk Myclobutanil 7
12 P & Kasugamycin 11 27  #& + #8%F Thiram & Zinc dimethyldithiocarbamate 7
13 S HE Wk Iprodione 11 28 K - 56%F Cymoxanil & Mancozeb 7
14 £ JE Prochloraz 11 29 . FZ 35 2% Spinetoram 7
15 Ik % Pyridaben 10 30 figk P Jig Kresoxim-methyl 6
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w 30F 245
Top 30 pesticides

commonly used

= HoA 245

Other pesticides

= fH FH Y 1024571
Top 10 pesticides
commonly used

w HiAftl s FH20F 2575
Other 20 pesticides
commonly used

= [[ZfER#H 2 Bamectin
= Il Jippk Imidacloprid
= HZEEL Emamectin benzoate
= g UK Acetamiprid
= USRS Bela cypermethrin
= T35 Chlorpyrifos
= ISR Dimethomorph
= 2Kk IR Difenoconazole
H LA PR 2 Thiophanate - methyl
= {URR4E #E Mancozeb

P 1 o g & 2R T B4 b R 24700 1) PR B o 9] ( % )

Fig. 1

Proportion (% ) of application frequencies of the commonly used pesticides in winter melon and vegetable

pest and disease control in Hainan
A W S AR 2578 AT & 4 G 4] Proportions of application frequencies of pesticides commonly used and uncommonly used; B: #ij 10 Ffii
7 FAZ 700 i 4 AR A5 =t 5 20 R 25 579) ) 4 F A5 Y% EL 9] Proportions of application frequencies of the top 10 commonly used pesticides and other
20 commonly used pesticides; C: feH i 10 FP 2575 A48 FFR YK H B Proportions of application frequencies of the top 10 commonly used pesticides.
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Table 5 Pesticide application index in winter melons and vegetables in Hainan

B 163 5 Control efficiency

At 25 e 527 FH 25 A -
JriEd KRB BRI " B 2 F R i
ontrol target Pesticide application index Actual pesticide application
Worse Poor  Average = Good Excellent
L BAYRA A5 2 ~ 3 B, -3
A v v
B Ah9p Bacterial wilt 22.86 5T 7 ~ 10 d vV
BIAEE 6.72 BAYIR YT 3 b LA E P v
Pepper phytophthora blight ’ Zy[aIbEi 5 d
RAFER . SUILIZIA 3 R L T v
Downy mildew of cucurbits ’ RIS d
EINSRS 59 BRI 2 ~3 B, 3 v
Cowpea rust ' 2[RI 7 d
JRZE B 4.55 BRI Z 5] 2 ~3 B, F3
Cucurbits powdery mildew ' Zy[u]fE 6 d
BRI 43 BAYRZEH 2 ~3 3 v
Pepper anthracnose ’ ZyH]FEH 7 d
s . RURMER | <2 FOFHE
Cucurbits viral diseases ’ 2[Rl 10 d
HRESLL AU 19 R BT 14 it A 2 e 9 9 AR AR v
Root knot nematode disease ’ Qb
7% .y SR Z 1 3 ~ 4 B, 4 v
Thrips ’ ZyE P S5 d
PEEAE 11.9 YR 2550 3 # L E S v
Bemisia tabaci ’ 2[RI 5 d
/NI 10.5 FYGRMZIH] 3 ~4 Fp, FH v
Plutella xylostella ’ ZyH] P S d
1.5 3t . URITZ A 3 ~ 4 F, 91 y
Maruba testulalis ' ZjHFEE S d
BRI IR 5 88 FYGR 255 3 L b SF v
Agromyzidae ’ ZyalfEiA 5 d
R 1 5.6 BAYCRIA 65 3 ~ 4 B, F- 3 v

Spodoptera litura

241k 7 d

“ A2 AR B = SEPR 25/ W MU 248 . Pesticide application index = Actual application dosage/Recommended application dosage. ** ¥ # Fi 24

[i] B 15 ~20 d, Recommended application interval 15 —20 d.

ot b, R P i B 27 By
R
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