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Yield Loss Assessment and Determination of Control Thresholds
for Powdery Mildew of Eggplant (Solanum melongena)
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Abstract This study was carried out to develop the economic thresholds for powdery mildew on eggplant.
To investigate the relationship between powdery mildew incidence degree and yield, experimental plots with
ten treatments as the initial disease degree were established. Disease severity exhibited negative and
significant correlation with fruit weight and number of fruit. There existed close correlation between rate of
diseased leaf area and yields in the greenhouse (control with fungicide Y =-36.5X+2938.5 R?=0.91 r=-0.913",
no fungicide: Y =-29.57X+2574.4 R>*=0.73 r=-0.858"). There existed close correlation between rate of
diseased leaf area and yield loss in the greenhouse (Y = 1.27X-2.4 R*=0.88 r=0.91"). The economic thresholds
for powdery mildew on eggplant was below 14.7% rate of diseased leaf area per plant in the greenhouse.
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7] (Solanum melongena)y= AW S FrEgY 5 23%
o] Walj7p dAste] Aatel] F3S m|X= ZOE HIEo
A S LH(The Korean society of plant pathology, 2009), A4
ANA Aefehs A¢ o A= rRPAR SRy W
o] e Aoz dEA AUrti(Lee et al., 2002; Kwon et
al,, 1998). 71x<] <ol =2 Asl= 7FEHS s 4
G QAT WS stgelA] A skr] AlRste] A
AEo R XM= o] Ak ol sl
= 3th(Lee et al., 2002). 317FEH
A AAEA = FANE Yol Hute] g
S A& SHLZ (Nam et al., 2012) Y3314 A
g = ATk(Kim et al., 2015). =3} B}b7Fol
7FEHE B A7)9F el S
28 Bk oje} Gt Yol =
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% & tH(Chang et al., 2001; Kang, 2014). W&l 21715
HE WAs] Yt FE7I8FS o83 WAl (Lee et al.,
2007), A3t o83 =2 WA (Kim et al., 2012; Kang
et al.,, 2015) A4 EF2] A (Kim et al., 2014; Park et
al, 2008), X134 AAE &8 YA(Lee et al, 2010;
Kim et al., 2015), 38+ = (Nam et al., 2005; Yu 2008)
T o At JeE o] stk 53] s18HA WA= a3
7F Al&star geate] tiite] 7 AnkAQl WA
WO Zgatal e, AEHQ AR o g =3}
ZH|7F Bol & Wk oy 2k (Lee et al., 2001) Y F59]
TS AHH R AL AT T fridete] ©

&7} A3tE7|% dth(Asari and Nakazawa, 1994). 31715
S 7)ol WAE P FallE vAA] S AERE KR
7} £ Holu WAIH 7S X Fart ARl 77
a5 a7t S Al Al sl 15 (Capsicum
ammum)©l| A B71FHo] BASIAS w A7) WAE s1A
oW 70% o) WAl SV FE, HA, F ST
& N A A= FEFE e 23E 2P EHKim
et al., 2015).
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ATEE 5971542 A2 T4 PS4
Attt 7H = AR F 90d S5E SH(EY) 55
S AXAT 75%45 cm HE0R FEZEH FFAmHol
(Rural Development Administration, 2002 o]l
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Fig. 1. Occurrence pattern of powdery mildew on eggplant after the initial disease occurrence level adjustment. *Level 1 : initial
diseased leaf area levels of powdery mildew on eggplant.
160 3500
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A A AL 5 ATk B 52005 A7 Ff e e
°] 30% o’ Wt 87| (Fragaria ananassa) /%V‘]'Oﬂ 9} EP P %0
0
0

3 92 zgsk=t 7)o HAE sl A W Uk
E0o] 3.5%F 7radte] FukA|To) wls] wAjo] 7hisl=
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7 kR e e 249 AT $35S

AN A 27 aEe] Sk bt S 34
& O adhs A BeloH, FERe 2T
S7VFE sl WAl o] 7g 2710l 13%
olael A% oﬂ*ﬂt o] Apol7t iAo 17.4% o
d o ko] adh] ek Ao® ZAEITH 27
SRR 26.5%9) 33.5% AlETlME Skl dAS] 7t
Zdhe Ao® ZAFEUTHFig. 2). FHAl AR i
& 27z s F71 de] F43] SIS
o, 27 8.2%004 AT AlEE 7] AlAbste]
ZHEZE 16.7% oM E dAS] 7hists AoR
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= Yield(kg/10a) Num.of fruit(fruif ) == Fruit wei uit) ==L ater disease rate(%)

Fig. 2. Fruit weight, number of fruit and yield with initial
diseased leaf area degree of powdery mildew of eggplant with
sprayed fungicide in the greenhouse. *The same letters over the
bars indicated not significantly difference among the means
(Duncan’s multiple range test, P<0.05).
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ZAFE T (Fig. 3). A 5(2012) SI7FFH w0l Al
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Fig. 3. Fruit weight, number of fruit and yield with initial
diseased leaf area degree of powdery mildew of eggplant with
no sprayed fungicide in the greenhouse. *The same letters over
the bars indicated not significantly difference among the means
(Duncan’s multiple range test, P<0.05).

-0.909°, r=-0.74522 0.05% F==ollA #2938 Fo A
HAZE AT T $7) A Zebe] AT r=-0.880",
r=-0.869", r=-0.736"22 0.05% T=ollA] frolah 5o A
FAA 7L AJTHTable 1), FAl 7o 3, FIrae
v Z7ESET r=-0.858", r=-0.843"C% 0.05% =

g

Ao HAFE r=-0.398"
S 2 Fo] ARl AAAAE AR A okt BEgh 7] A
Arke] AAE r=-0.769", r=-0.780"2F 0.05% ==
A frefst Fof AT oY FE2, r=-0.268"2
ZBIATE Sle AL ZAREItH(Table 1). 7 5(2014)
o] Bdl oA 8K Citrullus vulgarisy e A ABS717F &
oF 3 3 7Y AFHE AL Slo] BE Yo kst
F4ol 244 dFE v F S AN, A 5
Zrjo] WASH AAH <l FFo] Ak
s Zo2 B3 vl ok Deept Moly (2002 =55
(Phaseolus radiatus)°ll B7FFHo] DAYSHH 85 43}
= 78, A Tl 9L A FES e 4
IE e A dXske A2 7 e B
Frifo] Ko FAWAE e Z o= dekHr.
AE BA3 Aak= 714 bed e
I~

A= Y =-04X+1239, R>=0.56, Y =-027X+26.5, R*=0.9,
Y =-36.5X+2938.5 R*=0.91 3722 AATKTable 1). %
ey SRS AN A9 27
o] TS 37 AR EE FTtste] WAl A
T 247} Y =1.58X+1.03, R*>=0.92, Y =1.14X+41.58, R*>=
0.92 3ANE 4L F U, 7 FE T/
Azol e FIS 3|FARA T A3 2)E Tl
U 7RI S7HEE e Aste] WAl e
Y =-36.5X+2938.5, R?=091, Y =-20.38X+2868.8, R*=0.78

Table 1. Correlation and regression of the change in yield, number of fruit and fruit weight according to the rate of diseased leaf area

levels
Disease rate Yield Number of fruit Fruit weight
(%) (ke/10a) (no./plant) (g/fruit)
Tnitial 0.970" 0913° 20.909° 0745
Diseased leaf area R?=0.92 =091 R>=0.90 R*>=0.56
CO‘?gfl rate (%) Y = 1.58X+1.03 Y =-36.5X+2938.5 Y =-0.27X+26.5 Y =-0.4X+123.9
wi
- -0.880" -0.869" -0.736"
fungicide .
Later dlseasegi leaf 2_ 078 R2=0.76 R2=0.54
area rate (%)
Y =-20.38X+2868.8 Y =-0.15X+26.04 Y =-0.238X+123
Tnitial 0.970" 20.858° -0.843° -0.398"
Diseased leaf area R?=0.92 2=0.73 R*=0.71 R*=0.15
No rate (%) Y= 1.14X+41.58 Y =-29.57X+2574.4 Y = -025X+24.8 Y = 02X+114.9
fungicide . -0.769’ -0.780° -0.268™
Later diseased leaf 220,59 R2=061 R2=0.07

area rate (%)

Y =-22.2X+3436.2

Y =-0.199X+32.8 Y =-0.115X+118.7
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Table 2. Economic injury level of powdery mildew on eggplant
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Control cost Price  Gain threshold (GT)(kg/10a) Economic injury level (EIL)(kg/10a) Economic threshold (ET)(%)
(won/10a) (won/kg) =control cost/price =GT/a (coefficient of damage) =EIL(GT/a) x 0.8
117,430 5,044 233 18.3 14.7
5 1O g o] HF — Y=1.27X-2.4
3|AAE 4E 7 ANeH, FHAT A Y =-29.57X+ R2=0.88 r=0.91"

25744, R*=0.73, Y =-22.2X+3436.2, R*=0.59 3|72
4E T U D}(Table 1). dojxl A 32 o8k 7}
M2 go| S71dE ko] faske A
S AT ? = &4_& =

WA 58 U8k= 1.2 2 (National academy of agricultural
science, 2003) 7}A] A7EH o] gt /dS =9ste] &
£ F S Z0F AEnh mEpA ol g ARE A
2 st WAREH A7HEE 2008 FHAEASAE
(Rural development administration, 2009)E =72 3} 4t
Zofe] WA WAME TS AR A AAE W
ARG B7EHS 233 kg/10a8 AEE AT whbA ﬁXﬂ
A s AEshr] flste] WRiHAE Sl e
F EHES IFRAT A3 AT B Y=127X-24,
R%=0. SSE 04011] Q;L]N(Fig 4)._ E3 H uqx-h%]— tl]—z—ﬂ\:]]_g_
E7H S SAFE U 183 keg/10a2] 7BA1A w3
=] 2;_1 T Ade HA s WA ER] AH s
Fo] AAEHAT. 2HEE AR YAl A4 o
6H—.~r«] 80%% wjo] =2 (Rural development administration,
2003) BAAA WAFEL 147%Z 2% SJTHTable 2).
2 52015y 3 A7 WETAAE 3.8-6.2% o W
AAA Ao 2 ARSI e o= 719 o]
FHET A5 FAZE FAY A7 2 @ Rz
o2 HAAEY. QO|(Cucumis sativus)2] A= Qo] H
o AEOlH Verhaar 5(1993)S A713W WubaAE
20% & W AAA Edo] Azt = ZloR WS A
(2006 17.6%Y WHEH A4 SHo] AZEHE Ao
2 BIsul lo] A& &
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g
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Fig. 4. Relationship between diseased leaf area degree of
powdery mildew on eggplant and yield loss in greenhouse.
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