Ecofriendly-managementAssessment of botanicals against efthe

Fruit borer (Helicoverpa armigera) on Tomato

ABSTRACT

The experiment was conducted under the central farm of Sher-e-Bangla Agricultural
University, Dhaka in order to assess the efficacy of seme- six_promising botanicals (of 5
ml/L )against tomato fruit borer (Helicoverpa armigera). There-were-seven-treatments

ed—in—a ndomized aomnlete hlo desian RCBD With—three—repnh ions—The
treatments— botanicals assessed werewere T1 {Neem leaf extract @ 5mi/L)—T2, (Datura
seed extract @-5mi/)—TFe-{.Garlic bulb extract @ 5mi), —Fs-{Mehagany-Mahogany seed
extract @-5mi/L)—Ts—{, Black pepper seed extract and —@ 5ml/L)—TFs{Allamanda
Alamenda leaf extract @-5-ml/)-and-control. Lowest-The lowest number of tomato-fruit
berer-infested fruits in early, mid and late fruiting stages was—(2.67, 5.63 and 4.48 fruits
plot? respectively)-and-was-ebtainedwere from the plots which-werethat were treated by
with neem leaf extract (5 ml/L). On-the-other-hand—theThe highest_ number of infested
fruits_were from control plots with 11.33, 16.28, and13.55 fruits/plot were-obtained at
early, mid and late frutingfruiting stage respectively—from-control-treatment. However;
interms-of-healthy-fruits/plot and-weight-of -healthy-fruits /plot.Similarly, the highest yields
of 2449 gm/plot, 3103 gm/plot and 2908 gm/plot at early, mid and fate-late fruiting stages

respectively was-were obtained from the plots which-were-treated-by -reemwith neem leaf

extract. All treatments were better than control.
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vegetableal-over-thecountry—In Bangladesh, the yield-ef-tomatoes (Lycopersicum esculentum L.),

is cultivated in 73151.55 acres area with a production of 0.4 million metric ton [4]. The yields are
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hot-enough-satisfacterylow, in comparison with other tomato-, growing countries ef-in_the World [2]

and [3]. Ferstiopredieionnoussous 55 acres-area-with-yield-442209.60-me on-J4%

FheAmong the several factors contributing to the low, tomato production in Bangladesh,  is-due-to-a

are significant, plant-inclu .
stems;-Hlowersand-frulisare-subjected-to-attack-by-the-pest—This crop is mainly attacked by several
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fruits have a low market value. Seed viability is also impacted due to the damage [7]. Tomato fruit
borer is a versatile and-widely distributed-polyphagous insect,-belonging to-the family Noctuidae of
the-orderLepidoptera—t-has-beenreported-to-infestpest that has been reported from 181 cultivated
and uncultivated plant species in India, distributed in 45 families [10]. Fhey-bere-cirettar-helesand

completely—The farmers of Bangladesh usuathy—control this pest by the application of chemical

insecticides because-theyareavailable—veryeasy-to-apply-on-plants-and-mest-importanthy—the

j and —Fhethe presence of insecticide, residues
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insecticides-in market samples of tomato has been reported [11]. Fe-aveid-such-problemsdueto
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ecologically viable, alternate insect pest management strategy. Biorational or ‘reduced risk’ | Formatted: Font: Times New Roman )
insecticides are natural compounds that effectively control insect pests, but have low toxicity to non-
target organisms {such-as-humansanimals—and-natural-enemiesy-and the environment [12]-.
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2.1 Experimental site

This study was carried out in the central farm of Sher-e-Bangla Agricultural University, Sher-
e-Bangla Nagar, Dhaka-1207 during September 2019 to January 2020. —to—assessing—the
efficacy-of some-botanicals-against-temato-fruit-borer—The experimental site was situated at
23.074%N latitude and 90.0035%E longitude with an altitude of 8.2 meter from sea level. in
terms—of-chmate—theThe experimental site is under the subtropical climate and its climatic
conditions are characterized by low temperature and scanty rainfall during the winter +e-( rabi
season). Soil of the experimental site belongs to “The Modhupur Tract”, AEZ-28.

2.2 Planting materials

In-orderto-conduct-the-experiment-Seed material used for planting in this study were of the
variety BARI Tomato-15, was—eoHected—Seeds—were colected—obtained from Bangladesh
Agricultural Research Institute (BARI), GazipurGazipur.-

i2.3 Treatments of the experimenﬁ Commented [GN2]: Please rewrite describing about the
i preparation of the botanicals, time and frequency of application and
observations.




Seven treatments were used in this experiment including control. Commented [GN3]: When were these botanicals applied? What
was the method of application? How many applications were made?

Table 1. iLiSt of botanicals \and their doses Commented [GN4]: Are these commercial products or produced
insitu? If itis latter, how were they prepared? Methodology is
H i i required to make sense of the dose.If commercial products were
Treatment Botanlcals SC|ent|f|c name Dose used, were these products of 100% strength , from which 5 ml /I
No. dose was prepared?
T: Neem leaf extract Azadirachta indica 5ml/L leedinelcianficationiplase]
T2 Datura seed extract Datura stramonium 5ml/L
Ts Garlic bulb extract Allium sativum 5ml/L
T4 MahoganyMehagany seed Swietenia mahagoni 5ml/L
extract
Ts Blackpepper seed extract Piper nigrum 5mi/L
Te Allamonda leaf extract Allamanda cathartica 5mi/L
T7 Control Water

2.4 Experimental design and layout
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The treatment experimental-field-was-designed—in—a-singlefactorplots were arranged randomized-
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complete block design (RCBD) with three replications. ;—where-the-experimental-site-was-divided

Commented [GN5]: Plot size is too small. How many plants
were accommodated in this tiny plot, please? Field experiments, at
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2 in fiel ) . lanti
The 3-6-week-old seedlings were transplanted to the field

<

immediately-ence-they-had-been-transplanted.. Spacing between plants_(50cm) and rows (75cm)
inter cultural operations and fertilizer applications were followed - was—aintained—as per

recommendation of Bangladesh Agricultural Research Institute (BARI). Fhe-commen-spacing-is50
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2.9 Data collection

: ceuit infostati ceui

Total number of fruits and infested fruits of five randomly selected plants per plot

paragraphs be combined.

Commented [GN6]: The headings may be removed and the ‘

were recorded at each harvest and continued up to the last harvest. Infested fruits recorded at each [Commented [GN7]: What was the frequency of these harvests? }
Totally how many harvests were made?

observation were pooled and finally expressed in percentage. The damaged fruits were spotted out
by the presence of holes made by the larvae—tn-the-similarway,-the-rumberof-healthy-fruits per-plot

alactad n—orde o—determine—the oht - of he h olected- he h Aara

rmeasured-by-a-weighing-machine-in-the-laberatory.. Yield was calculated by pooling the weight of

each harvest.

2.10 Statistical analysis

The data obtained for different characters were statistically analyzed to find out the significance for
different treatments. The analysis of variance was performed by using the STAT-10 Program. The
significance of the difference among the treatments was estimated by Tukey's HSD Test at 5% level
of probability.

3.2. RESULTsRESULTS AND DISCUSSION

3,1 Effect of botanicals H.armigera on-fruit infestation-and-weight of tomatofruit { Formatted: Font: 12 pt )
during early fruiting stage [ Formatted: Font: Times New Roman, 12 pt ]
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f‘l’able 3. \Effect of botanicals against fruit borer at early fruit bearing stage of tomato

Treatments Number | Decrease | Number | Increase | Weight | Increase

ofinfested | over | ofhealthy | over | (gm)of | over
fruit/ control fruits / control | healthy | control

plot (%) plot (%) fruits (%)

Iplot

Neem leaf extract (T1) 267f 76.43 48.33 a 7059 | 2449 a 75.30
Datura seed extract (T2) 9.67b 14.65 34.00e 20.01 | 1653e 18.32
Garlic bulb extract (Ts) 8.33¢C 26.47 37.33d 31.76 | 1816d 29.99

MahoganyMehagany seed 5.33e 52.95 45.66 b 61.17 | 2237b 60.12
extract (Ts4)

Black pepper seed extract (Ts) | 6.67 d 41.12 4266 ¢ 50.58 | 2018¢c 44.45

G!j;imonda leaf extract 10.33 b 8.82 31.66 e 11.75 1498 f 7.22
Urf:treated (T7) 11.33a - 28.33 f - 1397 f -
LSD o0s 123 - 2.54 - 121.17 -
CV(%) 11.48 g 13.74 - 13?66 -

In a column means followed by similar letter (s) are statistically identical at 0.05 level of probability.

it i .
[Tomatoes exhibit synchronous maturity of fruits which means several pickings are required to
harvest. In this study, tomato plants started fruit setting 40-45 days after planting and harvesting was
continued up_to 100-110 days after planting. Different—treatments—showeddifferentdegrees—of
infestation-induced-by-tomate-fruit-berer—Highest number of infested fruits-infestation (11.33/ plot)
was obtained from control treatment—plots(untreated)—}H—shewed) which differed significantly

vartation-from all other treatments(Table ). of-the-present-experiment—The_most effective botanical
was Neem leaf extract with the lowest number (2.67fruits/plot)-of infested fruits(2.67fruits/plot)

Commented [GN8]: Please mention in the Materials and
methods about the data collection during the different stages of crop.
The time period and number of observations pooled and so on.
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wrtfermityare concurring with previous studies. [15] reported that the lowest number of infested
fruit (0.17) was obtained when the crop was treated with neem oil @ 3.0 m/I of water at three days
intervals. [16]—alse—+eported satisfactery-Satisfactory control of H. armigera on pigeon pea was
obtained through application of with-neem oil [16].  (Azadirachtin-0-3%)|1#—also-reported-that

nNeemactin (0.00075%) and neem gold (0.00045%) were very effective in reducing larval
population of H. armigera on tomato[17] .

ool baniis
Highest number (48.33 fruits/plot) of healthy fruits was obtained from T1 which was significantly

different from any other treatments in the experiment. This treatment showed 70.59% increase of
healthy fruits over control treatment—Number-of-healthy-fruits-was-then-foHowed-by-T4-(45.66-fruits

healthy fruits (28.33 fruits/plot) was obtained from control treatment (untreated). Eventually, it
showed significant variation from all other treatments of the present experiment. [15] reported that
the highest yield (66.80 tonnes) was recorded when the crop was treated with neem oil @ 3.0 ml/L

at three days intervals.




different-treatments—The highest-weightyield of (2449 gm/plot) of healthy fruits obtained from T1
was the highest which was significantly different from all other treatments—Fhis-treatment-showed

0% 1n ease- o \welaht ove ontro eatmen ViVZaTTalakilfal il aVot-15dalV \ALa a¥alallk a1 1 FalViV/aYa M alV 4

3). [20] also reported that Neem seed kernel extract (NSKE @ 5%) was found most effective in

reducing the [Iarval population and pod damage in chickpea. It was demonstrated that azadirachtin ( commented [GN12]: H.armigera?

was effective systemically and when insects ingest azadirachtin and it had interrupt growth and
development of insects.

3.2 Effect of botanicals against H.armigera fruit-infestation-and-yield-attributes-of tomato
plants during mid fruiting stage

All treatments were better than control. Fruitinfestation < [ Formatted: Line spacing: 1.5 lines
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Commented [GN13]: Please transfer this sentence to M &M to
explain the methodology followed in data collection(stage of the
crop and frequency of data collection).

[Mid fruit bearing stage of tomato was prolonged from 60- 70 days after planting.

(5.63 fruits/plot) of infested fruit was obtained from T1 which was significantly different from all

other treatments. -

infestation (16.28 /plot) was obtained from control treatment—plots (untreated) which was
insignificantly different from —-showed-no-significant-variation-from-T6 (Table 4).

ool et
Statisticatly-—signrificantvariationswerefoundameongdifferenttreatments—Highest number (63.32
fruits/plot) obtained from T1 which was significantly different from all other treatments. —and

number of healthy fruits per plot (42.50 /plot) was obtained from control {untreated)-and-showed

sigrificant variation-from-all-othertreatmentsplots [(Table 4). | Commented [GN14]: Update table number

« [Formatl:ed: Justified, Line spacing: 1.5 lines
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lTabIe 4, lEffect of botanicals against fruit borer at mid fruit bearing stage of tomato

Treatment Number | Decrease | Number | Increase | Weight(gm) | Increase
of over of healthy over of healthy over
infested control fruit control fruits /plot control
fruits/ (%) Ipslot (%) (%)
plot
Neem leaf extract (T1) 5.63 f 65.41 63.32 a 48.98 3103 a 56.01
Datura seed extract (T2) 13.33bc | 18.12 46.67 e 9.81 2179e 9.55
Garlic bulb extract (Ts) 12.23 cd 24.87 50.56 d 18.96 2448 d 23.07
Mehagany-Mahogany seed 8.33 ¢ 48.83 59.28 b 39.48 2864 b 43.99
extract (Ta4)
Black pepper seed extract (Ts) | 10.67 d 34.45 54.68 c 28.65 2606 ¢ 31.02
Allamonda leaf extract 14.67 ab 9.88 4421 f 4,02 2115e 6.33
(Te)
Untreated (T7) 16.28 a - 42509 - 1989 f -
LSDo.os 1.42 > 1.36 - 117.77 -
CV(%) 6.99 - 9.08 - 12.67 -

In a column means followed bv S|m|lar Ietter (s) are stat|st|callv |dent|ca| at 0. 05 level of orobab|llty ln%eelum&meaﬂ&

Welght—yleld (3103 gm/plot) of healthy frmts obtamed from Tl ~which was S|gn|f|cantly different
from others treatments. Thls treatment showed 56. 01% increase over control We+ght—ef—healthy

eentreLLowest weight of healthy frmts (1989 gm/plot) was obtamed from control (Table 4)

3.3 Effect of botanicals against fruit—infestation—and—yield—attributes—of tomate

plantsH.armigera during late fruiting stage

|
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FFH.'.t_'.nies.ta.tl.eH- i i <
The late fruit bearing stage was prolonged from 85-100 days after planting. lAt late fruit bearing

stage, lowest number (4.48fruits/plot) of infested fruits was obtained from T1 which was statistically
similar to T4 —and-but different from all other treatments. T1 showed 66.93% decrease of fruit

infestation over control. F3-shewed-8-77fruit-infestation—per—plot-byfruit-borer—during-the-late

infestation (13.55 / plot) was observedtained-from in control_plots.All treatments performed better
than control—t shewed- significant-variation-from-other-treatments-(Table 5),

Healthy fruits-
Highest number (59.35fruits/plot) of healthy fruits was obtained from T1 which was significantly
different from all other treatments ane-shewed and this was found to -82-72be 82.72% increase of

healthy fruits over control. —and—ﬁe%wed—b%%%#mﬂs—ﬁplee—md—myas—ase—s@mﬂeanﬂy

control—Lowest number of healthy fruits (32.48/plot) was obtained from control which was

statistically different from all other treatments (Table 5).

[ Formatted: Line spacing: 1.5 lines
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. .
The highest weight (2908 gm/plot) of healthy fruits obtained from T1 which was significantly

different from all other treatments. This treatment showed 88.83% increase of weight over control.

healthy-frultswas-then-therease-of-weight-ever-the-contrel-Lowest weight of healthy fruits per plot

(1540 gm/ plot) was obtained from control plots {untreated)—Significant-differencefound-bebween
FF-and-othertreatments—(Table 5). [21] studied-endemonstrated 100% antifeedant, larvicidal and

pupicidal activities of -Neem gum nano formulation {NGNF}-, a novel biopesticide prepared from

the Neem gum extract (Azadirachta indica) (NGE)-and-was-evaluated-foritsantifeedanttarvicidal
and—papﬂdal—aemﬂnesﬁagamstHellcoverpa armigera (Hub.) and Spodoptera litura (Fab) at

[Commented [GN19]: Please update table number
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Table 5. \Eﬁect of botanicals against fruit borer at late fruiting stage of tomato

Treatment Number | Decrease | Number | Increase Weight Increase over
of over of over (gm) of control (%)
infested | control healthy | control healthy

Fruit/ (%) fruits/plo (%) fruits/ plot

plot t
Neemleafextract (T1) 4.48d 66.93 59.35a | 82.72 2908 a 88.83
Daturaseedextract (T2) 10.35b| 23.61 42.67e | 31.37 1948 e 26.49
Garlichulbextract (Ts) 8.77¢ 35.27 46.50d | 43.16 2209 d 43.44
Mehaganyseed- 5.24d 61.32 55.23b | 70.04 2746 b 78.31
Mahoganyseed extract (Ta)
Blackpepper seed extract 7.68¢ 43.32 50.78 ¢ | 56.34 2415 ¢ 56.81
(Ts)
Allamonda leaf extract 11.72b | 13.50 37.34f | 14.96 1726 f 12.07
(Te)
Untreated (T7) 13.55a - 32.48¢ - 1540 ¢g -
LSD o005 1.74 - 2.07 - 114.05 -
CV(%) 115 7 12,51 - 12.9 -

In a column means having-followed by similar letter (s) are statistically identical and-these-having-dissimilar

letter{s)-differsignificanthyasperat 0.05 level of probability.
CONCLUSION

From the above discussion, it may be concluded that, among the betanicals

|

neembotanicals neem leaf extract—@extract @ 5gm/L gave the best performance and
decrease 76.43%, 65.41% and 66.93% infested fruits at early fruit stage, mid
frutingfruiting stage and late fruiting stage respectively. Lowest—performance—was
obsenved-in-Ts and-decrease-8-82%,-9-88%-and-13.50%infested fruit-at-early—mid-and-late
fruiting-stage—In_terms of healthy fruits /plot and weight of healthy fruits /plot, highest
yield 2449 gm/plot, 3103 gm/plot and 2908 gm/plot at early, mid and late respectively

was obtained from the plots which were treated by neem leaf extract.
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