P
DOI Number :10.5958/0974-4541.2023.00044.4 {

Pest Management in Horticultural Ecosystems LA
Vol. 29, No.2 pp 286-293 (2023) JRACY

'
}

Management of American serpentine leaf miner, Liriomyza trifolii (Burgess) in
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Abstract: The serpentine leaf miner, Liriomyza trifolii, is one of the most destructive invasive pests introduced to India
from the American subcontinent during the nineteenth century. For ecofriendly management of L.rifoliithe experiment
was conducted at horticulture farm, College of Horticulture, S. D. Agricultural University, Jagudan (Mehsana), Gujarat
in the rabi season of 2020-21 and 2021-22. Nine botanical insecticides were tested and among that neem seed kernel
extract at 5% was significantly superior and recorded the lowest damage (9.80%) which was statistically at par with
tobacco decoction at 2% (10.52%) and azadirachtin at 1500 ppm (11.13%). Similarly, based on the number of mines per
three compound leaves, neem seed kernel extract at 5% demonstrated superior efficacy by recording the lowest number
of mines (10.59 mines/3 compound leaves). The application of neem seed kernel extract at 5% resulted in the highest
tomato fruit yield, harvesting 449.16 g/ha, a result on par with azadirachtin at 1500 ppm (445.83 g/ha) and tobacco
decoction at 2% (436.00 g/ha). The incorporation of biopesticides into the management strategy presents a promising

avenue for sustainable and environmentally friendly tomato production in protected cultivation systems.
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INTRODUCTION

Tomato (Solanum lycopersicum) is a major and
widely cultivated vegetable crop in India, making
substantial contributions to the agricultural sector.
Cultivated extensively across diverse agro-climatic
regions, tomatoes are a staple ingredient in Indian cuisine,
fulfilling significant nutritional needs. In India, tomato
cultivation spans over an area of 8,43,000 hectares,
yielding a production of 2,06,94,000 metric tons with a
productivity rate of 24.55 metric tons per hectare during
the 2022-23 period (Anonymous, 2023a). Specifically
in Gujarat, it is cultivated across 67,874 hectares,
producing 19,22,220 metric tons with a productivity
rate of 28.32 metric tons per hectare during the same
period (Anonymous, 2023b). Tomato cultivation faces
challenges from various insect pests, including the fruit
borer, Helicoverpa armigera, Bemisia tabaci, Aphis
gossypii, the leaf-eating caterpillar Spodoptera litura,
Thrips tabaci, the American serpentine leaf miner,
Liriomyza trifoli, and the two-spotted spider mite,
Tetranychus urticae (Misra, 2010; Dodiya et al., 2023).
Of particular concern is the invasive pest Liriomyza trifoli,
which was inadvertently introduced into India from the
American subcontinent alongside chrysanthemum
cuttings (Parella, 1987). Initially recorded on 55 plant
species, its host range expanded to approximately 79
species, including pulses, oilseeds, vegetables, green
manures, fodder, and fiber crops (Viraktamath et al.,
1993; Srinivasan et al., 1995). Larval feeding by L. trifoli
diminishes plant marketability due to aesthetic damage
and reduces photosynthetic capacity, affecting plant

vigor, growth, and yield (Khateeb et al., 2006). In efforts
to mitigate these challenges, researchers have explored
the use of bio-insecticides such as ethanolic extracts
from neem and petroleum ether extracts from jatropha
seeds targeting the egg and larval stages of 7. absoluta
(Kona et al., 2014). Liriomyza trifoli infestations are
particularly detrimental as they result in extensive mining
in the spongy mesophyll of foliage and petioles (Parrella
et al., 1985), with peak infestation levels recorded by
Satti (1997) at 6.9-8.6 infested leaves per 50 leaves.
Recognizing the demand for environmentally friendly
and sustainable pest management practices, biopesticides
emerge as a targeted and eco-conscious approach to pest
control (Dodiya et al., 2023). As the call for pesticide-
free and sustainable agricultural methods grows louder,
the findings of this research offer significant promise for
tomato growers, especially those engaged in protected
cultivation. By highlighting the efficacy of biopesticides
in managing trifoli, this study contributes to ongoing
discussions on environmentally conscious pest control
strategies, promoting a balanced and resilient agricultural
ecosystem.

MATERIALS AND METHODS

To identify effective and cost-efficient botanical
insecticides for managing L. frifolii infestations in
tomatoes under protected cultivation, the study tested
the following botanicals: Neem Seed Kernel Extract
(NSKE), Jatropha oil, Pongamia oil, Neem oil, Citronella
oil, Custard apple leaf extract, Azadirachtin, Garlic bulb
extract, and Tobacco decoction. The experiment was



Pathan et al.

SON[BA POULIOFSURIAI A1k $asayjuated oy} SPISUL 9SOY) PUB SON[BA PIULIOJSULI)

J0UBOYIUSIS JO [9AJ] %G Je
(LIINNQ) 1521, 93uey apdnmy MaN s, uedun( Aq JUIPIP APUedyIuSIs Jou dIe I9139] dWES Y} AQ PIMO[[0) SUBIUI JUIUIBIL], T

e sosayjualed oy} opIsino saInSig '] (010N

S0+ XM
$9°8 606 LT6 016 688 8€6 SL'6 066 0t'8 IS 1TL 618 LT'L 848 (%) AD
091°0 8T0 950 650 €90 €0 TLO L9°0 650 9T0 950 650 ¥$°0 SN %s e a>
9070 - - - - - - - - - - - - - SXdx],
$90°0 - - - - - - - - - - - - - SXxd
611°0 - - - - - - - - - - - - - SXT
611°0 020 - - - €20 - - - 61°0 - - - - dXL
LEO0 - - - - - - - - - - - - - S
LEO0 90°0 - - - L00 - - - 90°0 - - - - d
890°0 ZI0 610 0T0 170 €10 STO €20 0Z'0 Iro 610 070 81°0 ¥Z0 T wg m
(S5°97) o6E°S (LLge) (LL'se) (88'87) (99°87) (99'87) ($$'80) (99'87) (99'80) (16'L0) (4#'87) (£780) (L1'LD) (1v°¢2) 10U00 g1
P VS SIVS  WTES POV'S  0F'S  6€S w0FS  o0F'S  S€€S p8ES  9€S 9T 68t pajeanup)
(660D 6E"C (z6'®) eL) Wy (111 (6L01D) (621 (ss6) (6501 (9z€D) (zo'sy) (zeor) (zovl) (11°02) %CTUON03p
° L0€ 08T 66T  wIP'E 9€E w6SE @wll'€ €€ ILE  «b6E  8€E€  WI8€ 1294 000eqO],
(09°81) (s19) (weeD) (06'sD) (s681) (Trel) (b607) (gL (el (Ls00) (c670) (s681) (2002 (s720) %S 10B0Xd ¢
L
SLEY B0 08€ WSOV SIbt  oEFY €9V STTY obPY 6SY wb8Y  alFY wafSH LLY qInq d1[1eD
o 1D ape 06 (L) (#'8) (9TTD (€711 (09°TD) (000D (0r'1D) (0r¥D) (1°91) (0Tl (o1'sD)  (SL'61) wdd oosr .+
’ 60€  @l8T  H0E  @wfPE  bPE T9E @bTE SPE 98€  @80F  HSE @S6'E 0S'Y unyoRIpeZy
. . . ) ) . . ) . ) . . . %01
(s7'81) 96€Y QO w.w Gmmm: @w%% Gm%% :w%% awmo.w aww% Aow%% @M%W Gwmw emm%% aom%w :wmwmwv oenzo e L
q ? 4 ? 4 3 ? 4 q e q ? ordde pieisn)
@6ST) 90 e o1 Goen) 8esn (1€91) (66°L1) (1LvD) (€91 (F€81) (2002 (90°LT) (80°81) (z1¢0) %l s
¢ AL wOFE 89 w90t  OIF @St 206'€  OIY €Y «wESHT 61T sl€F 98y [10 B[[oUONID
(1e31) 0y (88D (9s€D) (0ssD) (168D (9881 (L600) (cTLD) (988D (1800 (670 (g6l (LS00  (S€D o oo woon ‘L
Ot SL'E 00 9€Y  OFF  w6ST SITP 0P 9V 08T W8FY W65 06
(90°ST)-16 b wesp) (erep (orsp) o8 (1s81) (0zoo) (1891 (1581 (8700 (9120) (17°61) (0T07) (czeo) %l g
° a86C  69°€  oS6E  HIEY  9EF  waSST 91T 9EY  8SY w9LY  abPY WSS L8V [10 erweguod
a1y (ECOD @ovD 86D (s681) (161 (6:00) (951 (0£61) (I€T10) (€670 (€6'61) (#600)  (19€D) o\ 16 pydone; 7
60F  SI8E 90F  SlbY  abPP «€9Y WSTY oSPY oL9Y wbST ST 5€9F 167
. « @ (089 (¥ (86 (zeoD (681D (T6'8) (9T01) (o€l (BFFD) (98°01) (98°€1) (052 o |
OTODSTE cor 1T 28T  CTE  W6TE  eTSE L0 8TE 89 eL8E L€ 6L 00°S 705 DASN. L
skeads sva Sva Sva Aeads
9]00 9]00 J[00
pue spovsad paeod 0T SVAL SVAE PAced O T SVAL SVAE PAoed Ot SVAL SvAE . — 0N
J9A0 pajood Aeds ,,¢ Aeads ,,7 Keads 1 ? ealL AL

Keads 19))e sAep pajedipul Je (¢;,) sIABI| Igewe(

(1Z-0707) 0)eUI0) Ul JIUTW JeI[ Jsurede s[edrue)oq Jo Adedyja-oig °I d[qelL

Pest Management in Horticultural Ecosystems

Vol. 29, No.2 pp 286-293 (2023)



Management of American serpentine leaf miner

SonjeA pauLIOJsueI}ol 1 sasayjudted oY) OPISUT ISOY) PUE SINJBA PIULIOJSUEIT)

20UBOYTUSIS JO [9AJ] %G 18
(DINNQ) 31591, oSuey o[duniy maN s, ueoun( Aq JuaIalIp ApueoyrusIs Jou a1k 13}19] SWes oy} Aq PIMO[[0] SUBSW JUSU)BAL] "7

a1e sosoyjuored oy} ap1sino saJig | :9J0N

S0+ Xp
€8  PL'S  S€8  6€8  0€6 896 656 S86 096  9LL V8L S€L Y08 6T'8 (%) 'A'D
8810 920  0S0 €50  ¥90  I€0 890  $90 990  9TO 650  TEO 650 SN L %S 18 D
€020 - - - - - - - - - - - - - SXd¥l
900 - - - - - - - - - - - - - sxd
L11°0 - - - - - - - - - - - - - SXL
LIT0 610 - - - €20 - - - 61°0 - - - - dXl
LE00 - - - - - - - - - - - - - S
LEOO 9070 - - - L0°0 - - - 900 - - - - d
£900 110  LI'0 810 CTCO €10 €0 TCO TTO 10 0TO 810  0TO  €T0 L Fuwg-s
810 (2080) (y'80) (16'L0) (0LLD) (8YLD) (8€LD) (0L'LD) BY'LD) (#992) (LI'LD)  (§9T) (€1'9T) (€8T oyu00 poromupy "'
8BTS WWES  8ES  SES BIES 6TS  p8TS  SIES 6TS  SITS  P9TS 0TS 9IS €8
cron (zes) oL Lo (€ron) (086 (€1 (e  (196) Oy OseD (ool (o€l (8y6l) %6CU0NR0p ¢
@9TE  wL6T  WSLT W8T @9TE  WITE  IFE W0E 8T W09€  wSLE 8E€E 89C ¥V 0008qOL
(LD (9961 o€ (995D (66'LD) (8081 (Ls'61) (6€91) (b€8D (SL'61) (65712) (8981 (v0'61) (8L71T) %S v
8TY  ST0F  OLE W0V 0€Y  WI€Y W8P oIV SbEY 0ST w0V €Y wTP'P TLY I0BNX9 qIng OfIeD
(cron  (ose)  (ry)  (ozg) (zeoD) Oron @yl (668) (6601 (peeD) (8yy1) (811 (6Lcl) (0€61) wdd
SEE 00€  oLLT  S6T  w6TE  eI€E @9FE  80C  (BOEE  WTLE  wl8E  WISE w8L€  StY 00S 1 UBYoRIPEZY
(6eLD)  (zos1) (Lot (wevD) (L) YLD (S6'81) (86'SD (s9LD) (sL'6l) (600  (v0'61) (6€61) (S€TT) %01 WX 5
ETY wb6'E a9 G€6'€ STTY TP SIbP W90F 9TV W0ST wE€9Y  avv  Ovv 8LV Jedy djdde preysn)
(orsp) (s (LoD (89T (zosD (9TsD) (L9 (1L€n) (Tysp YLD (898D  (zLon (90°L1) (91T 051 [10 BT °L
$6'€ b9E W9CE a€9°C AP6'E  WL6'€  ASIY GLL'E 966°€ TP «8EY  oSIY ww6lV 9LV . .
(soLD)  (Ozsy) 9reD (8rsD OsLD (@LD (el (€291 (6LD) (o0 (cz1e) (g6  (Ls6l) (€67TT) e oo mooN "L
9TY  wl6€ GlLE 96'€  STY 8TV oFFE 60T 6TV «€ST w99Y  oSPY w8YY P8V .
(czLn)  (6Lvy1) @8z (eLvD) (90LD  (6€L1) (9881) (2861 (95LD (99°'61) (#8°07) (9881 (1T61) (STTT) op] 10 erueduog  °L
ITV  wl6€  oS9C W6 W6l'Y €TV 0PV 0V oSTY  W6FP w9V WOFY sbbY LY T
(8081  (vLs1) (1LeD) (996D (66'LD (O1'81) (99°'61) (9591) (#€81D) (8%'00) (89'12) (99'61) (20°00) (€L7TT) o[ o eydoney 'L
l€V  o€0F  WLE 0V S0E€Y W€V W6FY oIV b€V 8ST wILY w6vh wESY T8V .
(Og6) (cTL)  (ss9)  (#89)  (196) (€Te) (zson (LeL) (€T6) V61D (28eD) (990D (OrTn) (15€7) 0 TSN 'L
WIE  W8LT  W9PT WILT  W8I'E WTI'E WTEE S16T  WTIE WS W§9°E WHEE W09C  6F
sKeads
pue Sva Keads
sporod  PO100d SVAOL SVAL SVAE Paroed  “LT SVAL SVAE PAAOd SVAOL SVAL SVAE 405 oN
19A0 sjudt)BAL], ay
pajood Keds ,,¢ Keads ,,7 Keads 1

Aeads J9)Je sAep pajedpul je (9/,) SIARI[ Isewe(q

(Z7-1707) 0)ewI0) Ul .IdUIW JBI[ JSulrese s[edIue)oq jo £dedyja-o1g g dqeL

Pest Management in Horticultural Ecosystems

Vol. 29, No.2 pp 286-293 (2023)



Pathan et al.

20uBOYIUSIS JO [9AS] 9,G 18
(IMINNQ) 1591, 23ury ordnn MaN s, uedun(q £q JUISHIP A[pueoyrugIs 10U oI 19139] SWes oY) AQ POMO[[0] SUBIW JUIWIILAI] ‘T
SON[BA POULIOJSUBIOI dT€ SOsAjuaIed o) OPISUI 9SO} PUL SON[BA POULIOjSURI)

= A a1e sasoyuared oy) opIsino saInJiq '] :9ION

¢o+0
ST’ 15°8 S8'L 968 S6'8 6¢'8 v1'8 9.8 97’8 LS'L 9L 6L'8 €¢'L 86'8 (%) AD
LY1°0 92°0 8+°0 95°0 19°0 LT0 LSO 09°0 86°0 $T0 €50 65°0 0S°0 SN L %S 18 °A’D
681°0 - - - - - - - - - - - - - SXJdx],
6500 - - - - - - - - - - - - - Sxd
601°0 - - - - - - - - - - - - - SXL
601°0 61°0 - - - 00 - - - 81°0 - - - - dx L
¥€0°0 - - - - - - - - - - - - - S
¥€0°0 90°0 - - - 90°0 - - - 90°0 - - - - d
€90°0 11°0 91°0 61°0 170 110 61°0 070 61°0 110 81°0 070 LT°0 wo 1L Twg-s
sz 9o (erco) st 970 (€670 (tocr) (¢6cn) (€870 1'Te) (eLce) (Le1n) (8L1T)  (TH'8D) 10U0D gy
NER JA8Y  ST8F 08V SISV ob8F S8V ob8F  wE8F  9LF  sI8F WLV WILY Sey pajeanun
1D @se g (cron (or1nD 681D vz o1D  rezD) (cocn) (s (oT1n el (6891) %TUORI00P
A3 WCTE 96T 9TE paSEE WSE @09€  W0PE @9SE WWSE W9E @wlPE wlSE LIV 0098q0],
(6£91)  (8+vD) (61¢D) s b9 (L) OsL) (LoD (6L (90LD (06L1) (1€91) (6891) (98°81) %S WEIX g
Ay W6€  OLE  96€  wllY TP weSTY STV wfTY 61V w6t w01t wllY OFF qInq drpIeD
(or'1D  (ooon) (zeg) (oD ws1D  (cozD) (09z1) (OziD  (zezD) iz ez T1D) ezl (9TsD) wdd 0051 b
SY'E HTE 6T @8TE awalP € HSE al9€  wfP'€ @8S€ W9SE€  wl9€ b€ @wlSE  L6E unyoRIIpeZy
(6e£91) evD) (61°¢n) BI'sD 9591 (gL (oL (o) @@L 6891 (28L1) (9091 (1891) (LL'SI) %01 10BHX3 jed] o
JITy €6C  OLE  96€  wmElY Tt 29Tt STV wbTP WLTt e8TY owalOY p9TF 6EF ordde preysn)
(8s's1)  (sTvD) (gszD) BF+D)  (28sD) (9591 (6891) (86'sD) (2L 91) (9091 (L691) (b1 (86°S1)  (9S°LD) %l
a0t 8 AI9€  wl8E a0V a€TY wallt 290V waSTY Ot  a8lF  wa86€ 90V  STH [10 e[ouonI)
(gD s (98D (@s)  (1€9D) (0Ll (6L (991 (LD (959D ‘%Ll (@S WD (€291 o oowoay 'L
Ol W6€  6LE  HOY  ep0lF 61V €TV €I wlTY 1Y TV b0V CIY 60F o
(L69) (06's1)  (orv1) (6£91) (691 (gLL1) Q081D (tzLn) (o6LD) (el OUgD 9591 brLr) (LL8sD) %I o
8l'Y SOV 98€ LIt W8IV alTh  wl€Y wITY w6TY WCTP i€V w€lY w0TH 6 [10 erure3uod
(€zon 8wl (9reD) (9TsD  (1€9D  (0LD (6L (9591  (€LD 99D (O5LD) (06T (959D (9591 o\ o pudoner 71
60 W6€  AILE  oL6E  wep0lF W61t TP €IV wlTt ablt paSTE eS0T €Y €Y o
o1 (56 (s8L) (s  (crin (s @rzn (6601 (cozn) (6811 (s (9801 (L1Tn)  (TSLD) %o TSN 'L
OF'€ LTS 68T WCTE WIFE W0SE 9SE W6€°€ HSE WCSE F9E WLEE 9SE 8TY ’
sAeads
%w.__w a Porood w”mn SVAL SVAE Pafood w%n SVAL SvVd€ Pofood mw\m_ SVaAL Svdeg QMMMM_ o
19A0 SJUIUIYBALL, ar
pajood Keds ¢ Keads ,,7 Keads 1

Keads 19)Je sAep pajedipul Je saAaed] punodwiod ¢ /sauru Jo *oN

(127-0707) 0Iewio) Ul JAUIW JeJ[ JsureSe s[edrueloq Jo £3edyja-oig € dqeL

Pest Management in Horticultural Ecosystems

Vol. 29, No.2 pp 286-293 (2023)



Management of American serpentine leaf miner

SONJeA POUIIOJSULI}OI I SIsauated oY) OPISUI 9SO} PUEB SIN[BA PIWIOFSULT)

90UBOYIUSIS JO [9AJ] %G I8
(DIINNQ) 3891, 98uey o1dnmy moN s, ueoun Aq JUSIQHIP AJUBIYIUSIS JOU IR 19139 dWIeS Jf} Aq PIMO[[0F SUBIW JUSUNBII], T
— » OTe sasauated 9y SpISINO sAMII] T 910N

co+
¥$'8 €L'8 99°L 886 6€'8 T8 0S'L 918 96'8 L9'8 ST'8 87’6 IS8 90°L (%) AD
9LT°0 $T0 9t°0 €9°0 $S°0 $T0 1$°0 €50 09°0 LT0 LSO 19°0 850 SN L %S 18 °A’D
1061°0 - - - - - - - - - - - - - SXdx L
1090°0 - - - - - - - - - - - - - Sxd
8601°0 - - - - - - - - - - - - - SX[L
86010  61°0 - - - 61°0 - - - 0Z0 - - - - dx 1
LY€0°0 - - - - - - - - - - - - - S
LYE0'0 900 - - - 90°0 - - - 90°0 - - - - d
€€900 110 91°0 120 61°0 11°0 LT°0 81°0 020 o 61°0 120 020 L1°0 L Twg s
(06'€a)  (01v0) (0zve) (Or've) (o6'€d) (g€ (19€0) (@I'€r) (20€r) (BL1T) bz (8910 @I'1D) @8 1oy poeonupn '
W6 0967 SL6F 0967 ob6V 88T pl6F 98P oS8V I 08V oILY oS9Y  SEYV
(cron (o) (s  «re (cron 9o «vin (Le) (o «vin (coz) (zson (@81 (#9910 %TUON00p
OTE  WL0E H8T Il W9TE  HEE W9FE W0TE WSEE W9PE WSE @l€E @lSE P 0098qOL,
@151 een) (eszn) @iy @Qrsp (s (6e91) (zo'st) (o9 «v9on) (L) (9961 (Lb9or) (09'81) %S g
96°C  08€  Wl9E  H€8°C  96€ 0T oIV W6'€ W0V WZTF ealTP waC0F «CIP LEY IOBIXD QINQ OT[IRD
(zeon) (soe)  (wrL)  (oge) (zeoD (zeon) (SL1n) (896)  (zron) (8911 (zez) (9901) Lz (2osD) wdd ‘o
®6TE  60°€  oL8T @€l @bTE  SEE @0SE W61 SEE 6VE @8SE owbEE @9SE ¥6'€  00SI UnYorlpezy
(9zsn  (@ovD 9z STy (s (06s1)  (yor) (orsn) (sron (e9on (L) (s (6£91) (¢h81) %01 VEIXD o
L6'C aI8E aT9C oF8E GL6'E WSOV STt S6E 80V OIF TV w66'€  w«II  SEP  Fedrardde pressn)y
(csv) (e (681D (yeD) (sewD (orsn s (orvD) 81§D (st (oD ALvD Q0ID (CLD o 6 pauomy )
a88'€C  qlL'€  aTSE  waEL'E  %88€  GS6E HAC0T  @98°€  &96'€  66€  «a0l'F  w06€  OFE  TTH o .
(co'st)  (zevD (61¢D) (6L+vD) (ZosD (9961 (€291 (wevD) (BLsD (191 (6891 (81°SD) (6£91) (86'ST) o0 WoN 'L
FEE  S8E OLE SI6E oH6E 0 607 €6 a0V 80 el w96'€  wIlF 90V il
wren) @osn) (eren) (ey'sh) (wLsD (e9n (89D (86s) yon @on) @®yLD) (06D (89D (US8D 6 presuog ©p
€07 G6E W8LE S66'€ €0V 0IY 9IF  Gl0Y IV STV ePTP eS0T w91 9EY T
ey  (98€1) (gszn) (STvD) (bevD) (8SSD)  (€291) (b6v1)  (bLST) (9091  (L691) (9T'S1) (90'91) (£2°91) w1 poeqdome;  °L
€6'C BLE JI9E H8E S€6'E GI0F 607 €6 €0V a0V pa8IF  wl6€ wlOF 601 o
(c66) (98 (czr) (988 (c66) (6c01) (z601) (89'6) (6501) (ov11) (orch) (zeor) (so1r) (9sL1) o5 DISN 'L
€7 C0E W8LT  90°€  o£TE W€ W8CE  WB6I'E €€ SPE SSE W6TE w0SE STY ’
sAeads
%w.__w& pajood wN_n SVaL Svda¢ pafood mw_n SVAL SvA€§ PpIfood mw_n Sva.L Svdg MHMM_ oN
10A0 sjusunjead], ar
pajood Aeds ,,¢ Aeads ,,7 Aeads 1

Keads a91)e sAep pajedIpul e saAaed] punodwiod ¢ /sdurua Jo ‘oN

(Z7-1707) 0)ewI0) UI JIUTW JBI[ JSurese s[edIue)oq Jjo £dedyja-o1gq p d[qeL

Pest Management in Horticultural Ecosystems

Vol. 29, No.2 pp 286-293 (2023)



Pathan et al.

conducted during the rabi seasons of 2020 and 2021 at
the horticulture farm of the College of Horticulture, S.
D. Agricultural University, Jagudan (Mehsana), Gujarat,
utilizing a completely randomized design with three
replications and ten treatments. Tomato plants (Pant
polyhouse hybrid tomato 2) were planted with a plot size
of 128 m? at 60 cm X 45 cm spacing. All botanicals were
prepared following standard protocols. Three applications
of botanical insecticides were administered at 10-day
intervals, with the first spray applied at the initiation of
the pest population. Observations were recorded before
spraying and 3, 7, and 10 days after each application.
Marketable fruit yield was assessed for all treatments at
each harvest. To evaluate the economic viability of the
various treatments compared to tomatoes infested by L.
trifolii, the Incremental Cost Benefit Ratio (ICBR) was
calculated.

RESULTS AND DISCUSSION
Based on damage leaves (%)

The results from the rabi season of 2020-21 are
summarized in Table 1, indicating significant differences
among various biopesticide treatments. Plants treated
with neem seed kernel extract at 5% exhibited the lowest
damage percentage (10.26%) and outperformed all other
treatments. Additionally, it showed comparable efficacy
to tobacco decoction at 2% (10.99%) and azadirachtin
at 1500 ppm (11.54%). Citronella oil at 1% (15.98%)
was identified as the next most effective treatment,
while significantly higher infestation percentages were
observed with pongamia oil at 1% (18.08%), custard
apple leaf extract at 10% (18.25%), necem oil at 0.5%
(18.51%), garlic bulb extract at 5% (18.60%), and
jatropha oil at 1% (18.95%).

In the rabi season of 2021-22, presented in Table
2, plants treated with neem seed kernel extract at 5%
exhibited the lowest damage percentage (9.36%),
statistically comparable to tobacco decoction at 2%
(10.13%) and azadirachtin at 1500 ppm (10.72%).
Citronella oil at 1% (15.10%) emerged as the next
most effective treatment. However, significantly higher
infestation percentages were recorded for Pongamia
oil at 1% (17.22%), custard apple leaf extract at 10%
(17.39%), neem oil at 0.5% (17.65%), garlic bulb extract
at 5% (17.82%), and jatropha oil at 1% (18.08%).

Based on no. of mines

During the rabi season of 2020-21 (Table 3), the
plant treated with Neem Seed Kernel Extract at 5%
exhibited the lowest damage, recording 11.06 mines
per 3 compound leaves, surpassing all other treatments.
It performed comparably to tobacco decoction at 2%
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(11.26%) and azadirachtin at 1500 ppm (11.40 mines /
3 compound leaves). Following this, citronella oil at 1%
(15.58 mines/ 3 compound leaves) emerged as the next
effective treatment, trailed by jatropha oil at 1% (16.23
mines/ 3 compound leaves), neem oil at 0.5% (16.31
mines/ 3 compound leaves), garlic bulb extract at 5%
(16.39 mines/ 3 compound leaves), custard apple leaf
extract at 10% (16.39 mines/ 3 compound leaves), and
pongamia oil at 1% (16.97 mines/ 3 compound leaves).

The pooled data over periods and spray for the rabi
season of 2021-22 (Table 4) reaffirmed the superiority
of Neem Seed Kernel Extract at 5%, with the lowest
damage recorded at 10.13 mines per 3 compound leaves,
surpassing all other treatments. Again, it performed
comparably to tobacco decoction at 2% (10.32%) and
azadirachtin at 1500 ppm (10.46 mines/ 3 compound
leaves). Citronella oil at 1% (14.63 mines/ 3 compound
leaves) emerged as the next effective treatment, followed
by jatropha oil at 1% (15.18 mines/ 3 compound leaves),
neem oil at 0.5% (15.34 mines/ 3 compound leaves),
garlic bulb extract at 5% (15.34 mines/ 3 compound
leaves), custard apple leaf extract at 10% (15.42 mines/ 3
compound leaves), and pongamia oil at 1% (15.98 mines/
3 compound leaves). Previous studies have highlighted
the efficacy of neem-based treatments in controlling leaf
miner populations in various crops, corroborating our
findings (Fagoonee and Toory, 1983; Suradkar and Ukey,
2014; Dodiya and Barad, 2022; Mohan and Anitha, 2017;
Barde and Shrivastava, 2017). Other biopesticides such
as tobacco decoction, azadirachtin, and certain plant
extracts have demonstrated effectiveness against similar
pests, supporting the present study’s outcomes.

Yield

Table 5 presents the data on tomato fruit yield
across various botanical treatments and control plots.
Remarkably, the highest tomato fruit yield (449.16 g/ha)
was obtained from plots treated with neem seed kernel
extract at 5%, followed closely by azadirachtin at 1500
ppm (445.83 g/ha) and tobacco decoction at 2% (436.00
g/ha). Citronella oil at 1% also showed promising results,
yielding 385.33 g/ha and outperforming the untreated
control (285.83 g/ha). Regarding net realization (Table
5), the highest returns were observed in plants treated
with neem seed kernel extract at 5% (3326660), followed
by azadirachtin at 1500 ppm (X320000) and tobacco
decoction at 2% (3300340) and in terms of Profit-Cost
Benefit Ratio (PCBR), tobacco decoction at 2% exhibited
the highest ratio (1:86.06), followed by neem seed kernel
extract at 5% (1:64.01).

CONCLUSION

Neem seed kernel extract at 5% recorded the
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Table 5. Economics of botanicals evaluated against leaf miner, L. frifolii infesting tomato (Pooled: Rabi, 2020-
21 and 2021-22)

Total Gross Net Net
Tr.  Treatment Conc. cost of Yield o s gain
No. (%) treatment (q/ha.) realization realization (Rs. PCBR
? (Rs./ha.) (Rs./ha.) ha.)
T, NSKE 5% 5% 5025 449.16 898320 326660 321635 1:64.01
Jatropha oil
T 19 4 14. 2932 1: 15.71
T % 3450 314.66 629320 57660 54210 5.7
Pongamia oil
T 19 3600 319.66 639320 1:17.79
3 1% o 67660 64060
Neem oil
T 0.5% 3000 314.66 629320 1:18.22
4 0.5% ° 57660 54660
Citronella oil
T 19 22620 385.33 770660 1:7.80
5 1% 4 199000 176380
Custard apple
T, leaf extract 10% 3150 307.00 614000 1:12.44
10% 42340 39190
Azadirachtin
T - 5700 44583 891660 1:55.14
7 1500 ppm 320000 314300
Garlic bulb 0 )
T, extract 5% 5% 5775 320.16 640320 68660 62885 1:10.89
Tobacco o )
T, decoction2% 2% 3450 436.00 872000 300340 296890 1: 86.06
p, Unireated - ; 28583 571660 0 - -
10 control
Jatropha . . .
NSKE = 225/kg oil=  POngAMId o il =3120/L. Citronella oil = 31368/L.  A7adirachtin =
0il =X100/L Z600/L.
390/L
Tobacco _ L
Garlic = 335/kg Just= Labour cost = %1050/~ (Extract preparation: 3 labour) and Rs. 700/- (2 labour/ha
210/ke for one spray)

Tomato price = 320/kg

lowest damage (9.80%) and it was statistically at par
with tobacco decoction at 2% (10.52%) followed by
azadirachtin at 1500 ppm (11.13%). Citronella oil at
1% (15.50%) stood the next effective treatment. Similar
trend of the treatment effect was noticed for the character
no. of mines per three compound leaves. Significantly
maximum (449.16 g/ha) tomato fruit yield was harvested
from the plots treated with neem seed kernel extract 5%
followed by azadirachtin 1500 ppm (445.83 g/ha) and
tobacco decoction2% (436.00 g/ha). The highest PCBR
was recorded in the treatment of Tobacco decoction 2%
(1: 86.06) followed by NSKE 5% (1: 64.01).Ultimately,
the integration of biopesticides into the management
paradigm offers a pathway towards sustainable and eco-
friendly tomato production under protected cultivation.
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