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Treatment Interval of Neem Product for Control of
Bemisia tabaci on Eggplant using Eco-friendly Agriculture

Kim, Ju + Choi, In-Young + Kim, Ju-Hee - Lee, Jang—Ho -
Cheong, Seong-Soo - Kim, Jin-Ho

This experiment was carried out to determine the treatment interval on neem
product for control of Bemisia tabaci on eggplant using eco-friendly agriculture.
We have investigated the control effect of B. fabaci, growth characteristics of
eggplant, economics according to neem product treatment interval on eggplant. The
longer neem processing interval tended to decrease control effect on nymphs of B.
tabaci. Control effect of nymph of B. tabaci according to treatment interval of 3
days, 5 days, 7 days, 10 days, and 15 days were 96.7%, 89.7%, 76.1%, 73.4%,
and 51.0%, respectively. This result was the same tendency in adult of B. fabaci
control effects on eggplant. Growth characteristics of eggplant according to neem
the treatment interval of 3 days, 5 days, and 7 days, was less damaged on of B.
tabaci. However, the 10 days, 15 days, and untreated of neem treatment intervals
were badly damaged by B. fabaci. Therefore, neem treatment interval of 3~7 days
for control of B. fabaci was high control effect. However, it is considered to be
the most suitable to process every seven days considering the economics and so
on. The results of economic analysis from income of 7 days neem treatment interval
was the most high as 19.505 thousand won per 10a and the most economical
treatment for control of B. tabaci.

Key words : Bemisia tabaci (Gennadius), eggplant, environmental friendly
agriculture materials (EFAM), neem product
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A7 Auj Ao A B A FY TR F 7 8TLE FHjrtFolE X3 5T
o] | FT&|7t 71 Atk(Paik et al., 2009). ©]5 DUl 7FF0] Bemisia tabaci (Gennadius)©=
50 o3 AHAR] & FUI% AR, EvtE § 7FAAEHE A vlo]# ~E ul sl

= AL A E Fotd AEY FEFY FH4S "olEg = 5ol th(Bedford et al.,
1994). o] 213+ Gl 7}Fo]= vl % vre W= 2 Tomato Infectious Chlorosis Virus (Duffus et
al,, 1996) & 25% ©]39] vlold =S wista A=, 7 A He vhold 2
TYLCV (Tomato Yellow Leaf Curl Virus)©]THBerlinger et al., 1996; Brown et al, 1995;
Matsui, 1995; Rubinstein et al.,, 1999). Bull7}Fol= AAAHCZ BE3E3T ) 2H(Salas
and Mendoza, 1995), °F 867 7001F ©]’34<] 21&ES 7}al 3™ (Greathead, 1896), 9714 €]
biotype©] E Lo} ITHBrown et al., 1995). mHAlA & 1998 F& T A2 TA]
9} A71= 3A] ZAAM E oK Poinsettia)oll A 2 TAF S, A biotypeZ B biotype©]
A8t 9= Ao Z I FHtH(Lee and Barro, 2000).

7HIAE EvtE, A, 1%, xe]7t 53 gEo| 7R g &3k AER, 17 AE
ol 2 20121 7FA] AHiH A2 653 ha©]THMAFRA, 2013). ©]# g 7= 9=
grego] Eal, REEA OIS FHatal Qlow, Afrart Bol ¢ dded 31, 18t
THASE T AW oW Zrt 9o, ¥6] qdE a3t e AR dEA Jdon
(RDA, 2002), @AE9] A7AFo 2 243 =]t (Moon et al., 2008).

Ty 71 A A s Al el thek 7wl BEete] FUtollA o2V B AA ot
£3], 7 ¢ @nrtRole Mg Auie A o] S 245 UL 9sjrt 2 A
o wEba ZAAA o 5o A4S B ZIFaHTL e A A= e =
A B2 A77F 2 H AL 9l T(Isman, 1999). 53], neem oil2 7FFo] WA o]
o], o] FA EZ 1A Z~Bl(Two-fluid fogging system) & 3] atS ol 78%2] WA &
7F 23(Kim et al., 2012), B} F2vpu] e} v FFd A 2] 79 neem, BTA, matrines 2}
A EFA g & A BAEH} SR HKim et al., 2013). B Y F-(Azadirachta indica)
o= AFAEQ azadirachting 73t =0l (Butterworth et al., 1972), @5 A F=
3+ neemAl|+= 400F ©]/F2] dl|F Ao A8 31, IPM (Integrated Pest Management)©ll 4] 7}
FERE 2 EA A F9] shubo|thSchmutterer, 1990; Isman, 1999). neem#l| ol &7
azadirachtin2 3| 52] A2 A3), A+ AA, AR, @oA], 18] $-3HaHs)

THSchmutterer, 1990; Mordue and Blackwell, 1993). &3k 13t} ThE H X FE
o] lar, ofAl A3 wd JhsAdo] A7) wiiol] AAE S BHESFFHA A
43k JEo 2 dHA JT(Isman, 1999; Walter, 1999). F71% 71X oA AAEHE

sto] FujrtRolE WA A 15 neemA| o] WA EFF = (Kim et al., 2013),
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= AelEEE 50097 443 tHKim et al, 2014). L2} neemA o] A A2jzrA A
A maE Aas =l A g Aol

A 2 A7E FEll 7HAE A | SslE Fe wElvbRelE B8 o2 BAst
1A 71 EAAR neemAl ] M2 b whE FujrhFo] WA EH, 7HA AHER, 1T
1 AAR 5& FAet wrHAAl Hastant dok

o
tlo
of
ot
j&
OII.

. W2 o w
L Al =

Tol A+ azadirachtin 0.5%7} S+ Al BHAA QA neemAl E AFR-3F T EHll 79|

SERIRES
E ARREEY/EY EEALAUAA HAE Hol 2 AUAS & 45 Assark

g

2. NeemAl o] gl 7F-Fololl th3t &

7t 2ol o] e neemA Q] SFAHA L A FA(EH)E 2011 780l HEEER

A71Ed ADZANA 278 180 cm, F7HAE 30 cmE A28l 28 {218kt A
L %HH7}$°1 955 79 sute ol HF3HIL, neemAE 50081 = 3] X35t 39 H
Ao Z F 203, 5¢U A2 178, 74 HASZ 128, 10€ AL R 83, 1A 15Y
HAC R 5315 Asidnt. 18l iz = %%#UJ—% A2ttt FrjrERol o] %
I AFo U 7IAE A & b2 28Y, 49Y, 77 F 33 RABIY o, ZANTH
< T EA ] A, A, s ES AMFASEA, S AW 4 ci AA A Ful 7}l
o] AEH o5 JHA 5 ZASHATH

3. NeemAl| Aol u}2 7}x] o] A{ZAL
HA o] e A 499 Foll 24, A, A, 44, AF 5
Ao 89 16U HE 108 A7 s623F 258 AA 43, 47, 4%, A5, $EE, FF

& AT 2AHE HlolEE SAS ZZIIR(SAS, 2004)S o83t FAEAETH

4. A8 &4

Neem#l A2} 744 o] whg AAA BAL 10 a nF3 FHAH 20%E 24t
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o 1481572 A3, neemAl F]A ol ME FEFo] F3al 10 ad FFS AL
o 259L 10 aF FFol kg@d ©7F 5,0069S F3te] 2= AT kg@d W= aTKAMIS
(2014)°)] 2011 F3&°F 712 1070(1.2 kg %) 7} 2 3}

7HAZE H1& 40%E A -GSkt I8]al 2FoA AAHIE WM 3hs A50 8 4HEE
o A= slEdAnN &3 Zed9n 2 U, st &S A=A 3 neemAl
7HEAE etk 139 HAIEY-2 2011 AR Y AR =9
(0.5%) 36,2079 Ag3AFol F3td A=A T NeemA| H]-82
1,000 Le] ¢FeFoll neemA| 500815 3T 749 2 L7F 28531, LT 40,0009 283},
1313 80,0008 A &3tAth 7IEbE Gl 20113 A9 F4HE £25AF(RDA, 2012)9
ZE AE7A] o/l Aul Al 74 G H] 20,668,927 A A F2FH] 476,988 w7 37 L2
T 6,6047 Y-S &3
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1. NeemA| = glol| w2 Sl 7}Fo] WA &3}

e

NeemA| A& A w& Gufj7tFo] FFo] HAS ARG A3 d+ F A7
T 82 28 Fo|A S 4 anid 2707 R A2 49U T A= 4570k, A2 77
A= 932mtEl 2 F43%] FUlete AEFS BATH NeemAl 39 114 AHelollA& A2 28
d & o7vkeE], A2 499 F 03vkE], F4] 779 F 450t 5 14 HElE A 289 &
3.1mkE], 49 ¥ 3.7ule], 779 ¥ S53E 7RG W ol w2 gl rtFo] ko] WA S
b A gUnh 28y 79 14 Aol s FA 289 F, 49 =)
12.7, 1749+, 102 x4 AgolAE 242 10.0, 15.1, 19.10H 2 S48, 159 124 A
gl A= 242 147, 16.0, 50.67F 2 F43] 78k S BT o] £
A7IZ B4 A3} 39 114 Agle B S5 = 1.8ukE], WATE 96.7%, 5Y 114 A=
oF% = 5.7uke], WAIZE 89.7%, 79 1A Age °F% < 13.2vE], HAT} 76.1%, 109 3F
2 Age %FF 5 1470k, AT 73.4%, 159 34 AgE 4F 5 2710k, FAL
51.0%% neemA| A& Aol AAAFF lj7}Fo] ofZFo] WA|7b= PolA= Aol
Th(Table 1). WetA] neemA| ] g]7H4 o] & Tl 7}Fo] oFF-o] M- A Ejt4 o] 2
TE FTo HAUET}F whon, ASo] JAPLFE oFFo UE T3 U8k S
BTt o]¢} 2 AAE neemA7F FHi7FRo] %] WA AR} wi-¢- wou A EHA
o] AojA W HA| ATy} AAF) WolA= Ao g WA}
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Table 1. Occurrence of nymph of Bemisia tabaci according to neem product treatment interval
(No./Leaf 4 cri)

Treatment Number of Bemisia tabaci nymph/transplanting day Mean Control value

interval (days) 28 days 49 days 77 days (%)

3 0.7 ¢* 03¢ 45 ¢ 18 ¢ 96.7

5 81D 37 ¢ 53¢ 5.7 be 89.7

7 9.6 b 127 b 174 ¢ 13.2 be 76.1

10 10.0 b 15.1 b 19.1 ¢ 14.7 be 73.4

15 147 b 160 b 50.6 b 27.1 b 51.0
Non treatment 27.0 a 45.7 a 932 a 553 a -

“Same letters are not significantly different with DMRT at 5% level.

NeemA| A2zt A o] w& GujrtFo] A5 LS A A3 dit 5+ AT 25
A2 28Y FolA o 4 aid 3.7mkE] oA o, A4 49U Tl A Tamtbe], A4 7Y &
Ae 9.l Z2 543] 716k AEFE BRI NeemAl 39 114 A glolA= A2 28
fﬂ 0.6mte], B2 499 3 1.67te], A 779 F 157 R, 59 1M AHee A4 28

499 ¥, 77¢ F Z+Z 0.8vkel, 1.8vke], 2.87tE] &2 A Kol s He| whe} FujrpFo
%4 DA S7hE AR Ut 28U 79 1HE AHele A4 1.2, 2.0, 3.87H, 10Y 114 %
2= 1.2, 24, 47718, 159 114 A 2= 2.0, 4.0, 10372 A 2] 1H4 1 Hold4E g
7Hol AFe BEs SV AEe BTk ol9t 2 AR W2 3,5, 7, 10, 15¢
A AelolA Zbzk 1.2, 1.8, 2.3, 2.8, 54vt oL, WAIVE 24 82.3%, 73.5%, 66.2%,
58.8%, 20.6%= E%U}(Table 2). NeemAll # 2] 7FAo| mE Gulj7lFo] A5 HALS A7
A o] doA4F Frhehe Aol Aso] JPP4F AFo] S7lste BFe|ATh
o= neemA| 7} FHHi7FFol AFo HEAA AU} O neemAl| Al (HH o] ARAFE
WA &K (y=0.3375x)7F BolAs & o+ JATH

e

ox e

Y

Table 2. Control effect of adult of Bemisia tabac/ according to neem product treatment

interval on eggplant (No/leaf 4 cif)
Treatment Number of Bemisia tabaci adult /transplanting day Mean Control value
interval (days) 28 days 49 days 77 days (%0)
3 0.6 dz 1.6 ¢ 15¢ 12 ¢ 82.3
5 0.8 cd 18 ¢ 2.8 be 1.8 ¢ 73.5
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8. o35 BA5-%

Treatment

Number of Bemisia tabaci adult /transplanting day

Control value

interval (days) 28 days 49 days 77 days Mean (%)
7 12 ¢ 20 ¢ 38 b 23 ¢ 66.2
10 12 ¢ 24 ¢ 47 b 2.8 be 58.8
15 20D 40D 103 a 54 ab 20.6
Non treatment 37 a 71 a 9.7 a 6.8 a -
“Same letters are not significantly different with DMRT at 5% level.
2. NeemAl A e ztdol w2 742 A543
Neem#| 2] 7tAol| upg Fuj7pFolol o7k 7kA] o] vjsj g2 34, 5¢, 79 14
o7 At Aol FulzkFole FErt 24 @%koh, 10Y, 159 HA Aok FAE

NAE Fjzolol o3 sk AstAl ehgth 2Kl oA
R ThFig. 1). webA Hjzhso] WA
Ao Aeshs Zlo] PALII} O
Hqga Aoz puEn,

AdrE, 15
£ 93}l neemAE 3~7¢
g o 79 Ao =E AHygste= 2

o Wyl F7hshaL Aol

o] 74k

U BAA

Ag) x17o] 2

5< 1y

Fig. 1. Eggplant leaf shape according to different neem product treatment interval.
(A) 3 days (B) 5 days (C) 7 days (D) 10 days (E) 15 days (F) Non treatment.

NeemA| Ag] 1tAd W& 712 A48 279
neemAl & A5 A g 3Y A Ao 24o] Aoy ASo] dqHE 49Y Fol= Fx

2o 4ol gttt dAelM = A

4/\] 28¢)

Fo} 499 F A2 7k Aol YA

A5 AS271Q A4 28 Follt

, Aol A
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B4 289 Follt Hel 2 Abol7k gglort A4 49U F EAAE FA o)A A4S
Z:]'

7} 9.070 2 neemAl A g0l WISk A2 AEFES Hvh A4 28 o] A2 102 3t
A7t 7L, 79 34 ATt FAReU F4 499 F 2AIAE FAE7E 7.7 mmE

neemA| gl B3t 7h= AEFS BA o] H g B2 neemAE At
neemA ol &3 FEo] ~EHYAE AHo] UmR| I, neemA| AE 7HFo
ZFFololl o3t gl FItE AFo] A= A= AAHAT. o)ite
5~10€ HA o2 A & of 7pA 9 AHo] ot THTable 3).

Table 3. Eggplant growth characteristics according to different neem product treatment

interval
Treatment Plant height Leaf length Internode number Stem diameter
interval (days) (cm) (cm) (no.) (mm)
Transplanting after 28 days
3 85.7 bz 272 b 6.5 a 8.6 be
5 89.2 ab 273 b 6.7 a 8.8 abc
7 933 a 37.6 a 6.1 a 95 a
10 943 a 285 b 6.7 a 83 ¢
15 89.5 ab 29.0 b 6.0 a 8.5 be
Non treatment 91.0 ab 278 b 6.0 a 9.2 ab
Transplanting after 49 days
3 143.6 ab 289 a 104 a 95 a
5 148.6 a 294 a 10.1 a 9.1 a
7 147.1 ab 304 a 102 a 95 a
10 140.0 ab 313 a 10.1 a 9.1 a
15 142.2 ab 30.8 a 102 a 8.6 ab
Non treatment 133.8 b 294 a 9.0 b 78 b

“Same letters are not significantly different with DMRT at 5% level.

NeemA| A& 7HFo] ©E HHEALH FFS 88 169 FE 10¥€ 1197FA] 5647k 2
A R, A, T 55 253 2ARIUY, IS 102 1A A7t 19.8 emE 7P 2
R, 15Y 7HE A F 1?4 7F 78 gskeh =3 Ao o= 5Y 1A A E]7) 483
mm= 7 A, 159 Aol FA A= FolAls Aol HF £ 5Y M4
A7t 1393 g0 2 7P FASI, 15Y 114 Aot FA oA JH A AEFelA A,
A FolME 79 t4 At 7P 2%, 159 1314 Aok FRgdAEs Eojes
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oAtk AEHE w3 7Y 714 Y7} 9004%C 2 M =9k, 159 kA AP 9k T4
ANA = 22t 78.8%, 43.6%= A 3] F4sH= oAt 3L neemA|l 74 1HE A g9
Al ol 7]’ A =2 TS HAUTKTable 4). ©1#3F A3 neemA & A+ A2 75
2go] ofsf| & wrof 4=gfo] ’é‘b—, A g 1HF o] ol 7 durkFole] wajo] F7}t

7
o] 2o o] AaHE Aow AZAT)

Table 4. Eggplant fruit characteristics according to different neem product treatment
interval (harvest period 8.16.~10.11.)

Treatment Fruit length |Fruit diameter| Fruit weight | Fruit number Ratio of.sale Yield
interval (days) (cm) (mm) © (n0.) pro‘('%“o“ (¢/plant)

3 19.6 a* 473 a 133.8 a 21.7 ab 82.1 2,899.4 a*

5 19.0 ab 483 a 139.3 a 22.8 ab 80.5 3,1733 a

7 194 a 46.0 a 1284 a 289 a 90.4 3,7094 a

10 19.8 a 463 a 134.0 a 26.7 ab 89.6 3,5739 a

15 173 b 439 b 1039 b 183 b 78.8 1,905.0 b

Non treatment 157 b 423 b 96.6 b 89 ¢ 43.8 8583 ¢

ZSame letters are not significantly different with DMRT at 5% level.
3. AAA EA
NeemAl 2] Xg] HZol| w2 AAA E4947 10 aF 7HAEule] T FX oA
1,271 kg 2™, neemA| o] A2 ZFAHEZ = 3 744 4,294 kg, 59 7+A 4,700 kg, 79 4
5,494 kg, 10¥ 747 5293 kg, 15 144 2,821 kg2 79 7+4 Aol A 7P 5o =94t
(Table 5). 2L 3¢ A 21,4964 ¢, 59 HA 23,5281, 7¢€ 114 27,5034 ¢, 10¥
744 26,4974, 159 1H4 14,1223 9, FA4 8 6363HQU g 79
3 Al Aol #@otAAY Aojd Ag 2Fo] Fadtes S Btk ¢, AIv=
d 714 10,0101 ¢, 59 14 8,580, 7¢ 374 7,998 4, 10¥ 74
H4 7,185%09, F-A g 6,604 U] A=, A HE0] dojAFE =
0}115'—, ZHA] AREo] Eo]Eo] AYHlE Aadtes ATl e =
Z Wl A52 neemA 7¥ A A7) 10 aB 19,505H D02 sPE w2ty 102 14 A Y
7} 18,9639, 59 2t4 2|7} 14,9493 ¢, 3 24 A7 11,4864 ¢, 15¢ 14 AHe7t
6,937 2] A5o] WA W, FA 2= 241199 £38)7F HAYSH TH(Table 5). kA
Fu7tFo] WAE g neemAl A 1HHL2 7d0] VA AAHOE AT,

A
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Table 5. Comparison of economic efficiency on different neem product treatment interval

on eggplant
Gross Operating cost (1,000 won/10 a)
. . Income
Treatment Yield income
interval (days) | (kg/10 a) | (1,000 won Pest control costs (1,000 won
y: g > Others Total /10 a)
/10 a) Labor Materials
3 4,294* 21,496" 1,050* 2,320% 6,604" 10,010 11,486
5 4,700 23,528 616 1,360 6,604 8,580 14,949
7 5,494 27,503 434 960 6,604 7,998 19,505
10 5,293 26,497 290 640 6,604 7,534 18,963
15 2,821 14,122 181 400 6,604 7,185 6,937
Non treatment 1,271 6,363 0 0 6,604 6,604 241

”Yield/one plant<Plant numbers/10 a [1,481 plants=1,000 m/(1.8%0.3 m)x80%].

YYield/10 axprice/kg (5,006 won)=15,017 won/1.2 kg (10 numbers)x0.83 (1 kg price)x40%, 40% is wholesale
price divide by retail price.

* Control cost : 362 thousand won [working cost in 2011 is 72,415 won/0.5 day (4 hr)).

¥ Material cost : 1000 L (amount of pesticide 1000 ni (10 a)/dilute magnificationxpesticide price (1 L/40,000 won).
¥ Other working expenses : 6604 thousand won=19,811 thousand won (9 month)/3 (RDA, 2012).

V. A L+]

7HA Guj7tRo] 2187 BAE A3 neemA A A4S FHEAL 5008 FEE A
2] 4 (Y)S 3~1571A] 5325 Fo] neemA| 2] @Hl7}Folol tigh A 2] &3}, neemA| * 2
Ao 2 sS4 9 AAL 55 BASAT neemAl o] FuljrFFolof gk X a
k%o 79 3Y, 5¢, 7Y, 10¥, 159 A NA WATPF A2 96.7%, 89.7%, 76.1%,
73.4%, 51.0%= neemA| M e|7tAo] Aojd 5 GuljrtFo] 5o WAVt FolA = 74
Folath, AZF2 A& 3,5, 7, 10, 159 3+4 A olA Z+2F 1.2, 1.8, 2.3, 2.8, 5.4
a1, BATE 47 82.3%, 73.5%, 66.2%, 58.8%, 20.6%= RITh neemA A @|7rZA ] wE
7EA 8] ASFEE 3, 5Y, 7Y AR AHEF ol HullrtFole] vt 24 &
kot 104, 15¢ 1H4 Ao} FA el s FulrtFolol gt 387} 4l8tA JEtstth
et FufrtFo] WA E 215k neemAE 3Y A E AEshe Ao WAEHI} wO
U AAA B2, 252 neemA 7Y€ 114 HE7F 10 aF 19,505 Qo2 7P wol o
Hj 7} o] WAE 218 neemAl M {HAL 7¥0] 7 HPE Aow AdHET)
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