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A study of fruit position and abiotic factors on melon fruit fly
Zeugodacus cucurbitae Coquillett (Diptera: Tephritidae) infestation in
cucumber
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ABSTRACT: The melon fruit fly (Zeugodacus cucurbitae Coquillett) is a major economic insect pest of Cucurbitaceae
crops that causes immense damage to the quality and quantity of agricultural products. Because biotic and abiotic
factors directly affect insect population growth and infestation, this work aimed to study the fruit position on the
cucumber tree and abiotic factors of the melon fruit fly in terms of both population and subsequent damage. Our
study comprised two growing years in Thailand’s Khon Kaen province; November 2018 to February 2019 and October
2019 - January 2020. The results from the first growing year showed 136.81+14.83 adult melon fruit flies/plant and
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12.33+22.72 damaged cucumbers from fruit located in the middle position of the cucumber tree; which was
significantly different (P<0.05) from the number of melon flies found in the upper and lower positions on the tree
at 106.50+6.15 and 102.29+7.87 fruit flies/plant, respectively; and the number of damaged cucumbers at 3.65+8.75
and 4.16+10.95 fruits/plant, respectively. The results in the second growing year resembled those of the first year.
The melon fruit fly began to migrate into the plots in the third week after planting and increased to its peak numbers
in the fifth and sixth weeks (flowering-fruiting period), recording 161+16.74 and 186+16.79 fruit flies/10 traps in the
first growing year, respectively, and 178+19.62 and 159+5.83 fruit flies/10 traps, respectively, in the second growing
year. The correlation coefficient (Correlation; r) between the number of melon fruit flies and such abiotic factors as
temperature, relative humidity, and rainfall in the first growing year were -0.47, 0.19, and 0.29, respectively. In the
second growing season, the values were -0.32, 0.69, and 0.01, respectively. Results from this study help to determine
the preference of melon fruit fly to fruit position on the cucumber tree and the appropriate time to control melon
fruit fly in the field condition.

Keywords: melon fruit fly, Zeugodacus cucurbitae; cucumber; fruit position on plant; abiotic factor
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Table 1 Effects of fruit position on number of adult melon fruit fly and fruit damage in 2 growing years
Fruit Number of adult Number of Number of Cucumber Number of
Growing year position melon fruit fly (fruit undamaged damaged fruit damage  adult melon
on the fliesxSD/plant) cucumber cucumber (%) fruit fly (fruit
tree (fruits£SD/plant)  (fruits+SD/plant) flies/fruit)
Top 106.50+6.15 B 7.03+17.37 B 3.65+8.75 B 18.12 B 29.18
1 Middle 136.81+14.83 A 12.91+22.05 A 12.33+22.72 A 61.22 A 11.10
(November 2018-February 2019) g 4y 102.29+7.87 B 8.44:16.17 AB 4.16:+10.95 B 20.66 B 24.57
Top 105.63+4.34 B 9.85+19.73 AB 4.38+14.01 B 22528 24.14
2 Middle 126.48+11.30 A 12.55+21.30 A 12.20+19.89 A 62.72 A 10.36
(October 2019-January 20200 gyt 114.1016.30 AB 7.55:14.78 B 2.87+8.16 B 14.76 B 39.86

Means followed by different letters in the same column of each growing year indicate significant differences at P<0.05 (Tukey’s HSD test)
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Aadewiniy 178+19.62 way 159+5.83 f1/10 Aufn mudiy (Figure 2) uazlinasiuussansuuasiuunanesfly
fusinmaanggniadiA1Leduwwindy 611+14.68 §2/10 Ausn (Figure 4) Dhillon et al. (2005) 5189 UNANISANYIT

a =%

genmdefiuiagnustasiuunsdhaeiituazasanudoneiduegannlugiiiinaiydidssesfnnenieen

v
[y 1

wa Foyafildanfuintsiiusasfuumsdvisszernalunsundssualiunneiuic 2 Sugnuarszernnasyiule
o9 sAUadpaAYluNITUNT T2 UIATDILNAITULAY WONAINULAITIULAS Z. cucurbitae LAEIAINITONULLATTY
7 tau lufusndsiisuurssuasiuslailuld 1 uay 2 waewinfy 23+1.55 waz 21+1.04 §2/10 fudn sy
(Figure 3, 4) MNFIBNUNMSANTINUILLATTUT 2 ATnfiny e Z cucurbitae WaE Z. tau I8uNISEUIANNNTAARN
vienalsinanenuazoonta Insuuariumadeaewiadasldinsuewiuaznaulunmsideniiverms uenainiinig
itvemsdafesdndsdsansonmsdndae wudifiwermsdiiusinau asluleinm waglusugeazgnidonduy
BUAULIN (Vayssieres et al., 2010, Demirel, 2016; Mansour and Mohamad, 2016; Bansode and Patel, 2018; Abro
et al, 2020) Bnviauastunalivn 2 viniasiisonumsnululsendlng wasdnvansUssmalueiongTusenides
16 Tnwanunsodvianglinanasiadnnainnanevia Tnsemsiivasdunaiasds Wun3, 2544; Chinajari-yawong et
al., 2000; Huque, 2006; Wang et al., 2006; Vignesh and Viraktamath, 2015) ummnﬁé’&wu B. nigrofemoralis Tufu
fnludf 1 uay 2 maam@jmamﬁlmﬁm 10+0.87 waz 4+0.19 §1/10 fusn augdu (Figure 3, 4) Fsoradulule

wuariuriadlylaitrunyhatsanudsmelulnsninieasanliredsieonunisdiinaiswnaninuinay Siieesieany

'
=

nsvateueaneud dule uazazyndnegynluid (Tsuruta and Kawashita, 2002; Vargas et al., 2015) §aiin1u

Gululsfieansae cue-lure azisgauuasiunalsl B. nigrofemoratis Tidnanludugn (Metcalf, 1994; Khan et al, 2015)
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Figure 1 Number of adult male melon fruit fly Zeugodacus cucurbitae Coquillett collected from cue-lure

trap (n=10 traps/plot) in the first growing year (November 2018 - February 2019)
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Figure 2 Number of adult male melon fruit fly Zeugodacus cucurbitae Coquillett collected from cue-lure

trap (n=10 traps/plot) in the second growing year (October 2019 - January 2020)
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Figure 3 Number of different adult male fruit fly species collected from cue-lure trap in the first growing year

(November 2018 - February 2019)
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Figure 4 Number of different adult male fruit fly species collected from cue-lure trap in the second growing

year (October 2019 - January 2020)
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WaNansaANLdNRUsUealaTeN19N18AIN bawA gaun i ANNTL uazUTnauNy ﬁaaaq%aﬂlﬁﬁmm

uansnaity Ingwuingasiigumgimaauargsan mmmaawﬂaﬂﬂa 25.80-29.65 °C ANTUALITNS 61.20-73.23 %RH

9 LR

wazUSanathey 17.55-21.11 ua. (Table 2) #dlsifinruunnsnafufugisdnsiil 5-6 mwumﬂmmﬂmﬁwmm
fign (25.80-28.33 °C) lefnwnfarndudseAvSandusiug (Correlation, r) a2 Ydan wuhdwudszrnsuuasiuung
LLazamwQﬁﬁm r Wiy -0.47 ua -0.32 Tugndl 1 wag 2 mudiu Faduenuduiusiuusunduuandiifiuinile
gaungilaad Juazdsnalidnauuuasiuunsenas Jsaenndasiunenues Vergas et al. (2000) wiwq’m’nmmmw

29 °C Jul wuastuuns Z. cucurbitae aiidnanisnilidunasauaysaiiuganas vnefiandudssav andinius

v
=

spysdnuUsETnuLasTulRsiuALTudIMSLans1egR 0.19 uaz 0.69 lugestiugn FauandliiFiuinenndud
auduiusfusiuiuntasuaduBauan Aduusyans anduiudsesninssaulsvnsuasUsinaniduuansen
rAu 0.29 wag 0.01 wundanudunuslaensdludauin Nishida (1963) waznsinan (2555) Na1LasuIuasiu
Z. cucurbitae %Lﬁuf\i’wmumﬂsﬁuLLasﬂssmaﬁﬂﬁqﬁuLﬁaasﬂuﬁhaNumu‘%aﬁm'1m%u‘l,umsmmmumsauﬁﬂﬁsmm

70-80 %RH (Table 3)

Table 2 Temperature, Relative humidity and rainfall in farmer plots for 2 growing years

Temperature Relative humidity Rainfall
Growing €O (%RH) (mm.)
year Average (+SD) Range Average (+5D) Range Average (+SD) Range
1 26.16+0.88 25.80-26.50 67.10+2.62 61.24-67.23 19.05+1.41 17.55-21.22
2 27.25+1.00 27.13-29.65 67.95+3.25 64.45-73.23 20.03+ 1.72 17.23-21.11

Table 3 The correlation (r) between number of adult melon fruit fly and physical factors in 2 growing years

Correlation (r)

First growing year Second growing year
Temperature Relative  Rainfall Temperature Relative  Rainfall
°0) humidity — (mm.) 0 humidity ~— (mm.)
(9%RH) (9%RH)
Number of adult -0.47 0.19 0.29 -0.32 0.69 0.01

melon fruit fly
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