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Fig. 1. The effect of jasmonic acid (JA), Trichoderma fungus (Th), and JA + Th treatments on fresh weight (g) of shoot (a), dry weight

() of shoot (b), fresh weight (g) of root (c), root dry weight (g), plant height (cm) (¢), root length (cm) (f), phenol content (mg/g) ()

and chlorophyll index (SPAD) (h) colored pepper plant compated to control. Different letters indicate significant differences (one-
way ANOVA followed by Tukey's test) (P < 0.05).

Journal of Entomological Society of Iran 2025 ¢ 45 (3)



398 Resistance in Pepper by Trichoderma and jasmonic ...

(a) (b)

35 - 60 1
230 g4 2
& g S0
] 8 h
£20 >
d + 30 -
£ <
=15 . =
s S 20 -
= 10 I &
£ -]
Es £ 10 -
=] =]
z z

0 T T " 0 "

Control Th JA +Th Control JA+Th

lo)lagi 53 (b) JS (28 e 03 Byled Sl o slog, Y 5lass g (a) (S5 Jald (sla S 4 IS (08 ey JolS s Gl ol -V S
A5l g o gixe M) S5l aslie e By ys il Gl 5051 53 (Control) aals b duolie p3 JA + Th g (Th) Loy3sSs 5 )8 (JA) duwsl S gomsl>
(one way ANOVA followed by Tukey’s test) (P < 0.05)

Fig. 2. The rate of absorption of western flower thrips whole insects into colored pepper pots (a) and the number of first instar larvae of
western flower thrips counted (b) in jasmonic acid (JA), Trichoderma fun- gus (Th) and JA + Th treatments in Comparison with the
control in the free choice test. Different letters indicate significant differences (one-way ANOVA followed by Tukey's test) (P < 0.05).
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Fig. 3. The number of first-instar larvae of western flower thrips counted in treatments of jasmonic acid (JA), Trichoderma fungus (Th),
JA + Th, and the control plant (Control) in the non-selective test, unlike letters, indicate a significant difference (one way) ANOVA
followed by Tukey's test) (P < 0.05).
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b o s &l oUS > « Frankliniella occidentalis SFT)) (yé S L 5 aliseo Jolyo &5 5 (o sla lime 5 595k 505 oloj =Y Jgu
(31,81 olass on) sl o JA + Th Trichoderma harzianum (Th) (JA) S gouls ol

Table 1. Development time, fecundity, and preadult survival rate of different stages of the western flower thrips (WET), Frankliniella
occidentalis, at treated pepper plant with Jasmonic acid (JA), Trichoderma barzianum (Th), JA + Th, and control (n: number of individuals).

Treatments

Stage Control JA Th JA + Th

n MeantSE n MeantSE n Mean+SE n MeantSE
Egg (day) 77 3.09+0.07c! 75 3.53+0.83b 72 3.24+0.08¢ 74 3.91+0.08a
First instar (day) 75 1.6710.23¢ 72 1.9310.11ab 70 1.89£0.09b 71 2.18%0.09a
Second instar (day) 72 5.12%0.08d 69 6.14+0.09b 67 5.67%+0.06¢ 66 6.5+0.06a
Prepupa (day) 69 1.4810.06¢ 66 1.77£0.09ab 64 1.67£0.06b 64 1.9710.10a
Pupa (day) 67 2.33+0.06¢ 63 2.81+0.10ab 61 2.69£0.06b 61 3.02+0.10a
Immature stages (day) 67 13.70£0.30d 63 16.33%£0.45b 61 15.2310.32¢ 61 17.6910.42a
Preadult survival rate 77 0.87+0.032a 75 0.841+0.04a 72 0.85%0.04a 74 0.821+0.04a
APOP? (day) 41 1.9310.11a 37 1.7610.11a 36 1.8610.11a 35 1.7710.11a
TPOP? (day) 41 15.63£0.41c 37 18.05£0.62ab 36 17.06£0.43b 35 19.43%0.59a
Female adult longevity (d) 41 22.761+0.83a 37 16.92%0.55¢ 36 19.251£0.49b 35 15.51£0.54c
Male adult longevity (day) 26 17.88%0.81a 26 13.08£0.52¢ 25 15.32+0.58b 26 11.61£0.44d
Female total longevity (d) 41 36.461+0.98a 37 33.224+0.89b 36 34.44+0.69ab 35 33.17+0.87b
Male total longevity (day) 26 31.58£0.97a 26 29.46£0.97a 25 30.60£0.93a 26 29.35%0.75a
Fecundity (eggs/female) 41 99.95+3.97a 37 66.32+2.81c¢ 36 77.97+2.12b 35 54.17+2.48d
Oviposition period (day) 41 18.83+0.71a 37 13.97£0.46¢ 36 15.97£0.37b 35 12.29+0.42d

'The standard errors were estimated by using bootstrap technique with 100000 resampling. The same letter within a row indicates no significant
difference between treatments based on a paired bootstrap test at the 5% significance level.

2APOP was defined as the period between adult emergence and first oviposition.

STPOP was defined as the time between the day an offspring enclosed from the egg and the day of its first oviposition or the period from egg to
adult plus preoviposition period.
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Fig. 4. Age-stage specific life expectancy (eg) of the western flower thrips (WET), Frankliniella occidentalis, at treated pepper plant with
Jasmonic acid (JA), Trichoderma harzianum (Th), JA + Th, and control.
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Fig. 5. Age-stage specific survival rate (s) of the western flower thrips (WET), Frankliniella occidentalis, at treated pepper plant with
Jasmonic acid (JA), Trichoderma harzianum (Th), JA + Th, and control.
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Fig. 6. The reproductive value (2)) of the western flower thrips (WET), Frankliniella occidentalis, at treated pepper plant with Jasmonic acid

(JA), Trichoderma hargianum (Th), JA + Th, and control.
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Table 2. Population growth parameters (MeanESE) of the western flower thrips (WFT), Frankliniella occidentalis, attreated pepper
plant with Jasmonic acid (JA), Trichoderma barzgianum (Th), JA + Th, and control.

Parameters Control JA Th JA + Th
GRR (eggs/individual) 74.7£7.13a 53.28+5.25b 53.21%+5.30b 46.22+5.29b
Ry (eggs/individual) 53.22%6.06 a* 32.72%4.07 be 38.99+4.69 ab 25.62%3.34 ¢
7 (day™) 0.1827%0.0062 a 0.1513%0.0069 be 0.1636%0.0068 b 0.1332%0.0064 ¢
A (day™) 1.200£0.007 a 1.163£0.008 bc 1.178£0.008 b 1.142£0.007 ¢
T (day) 21.75+0.45 b 23.05+0.70 ab 22.39+0.55 b 24.3410.67 a

*Means followed by the same letters in each row are not significantly different (Paired bootstrap test, P < 0.05).
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Abstract. The western flower thrips (WFT), Frankliniella occidentalis (Pergande)
(Thysanoptera: Thripidae) is one of the important greenhouse insect pests with a wide host
range. In this study, the effect of treating bell pepper with jasmonic acid (JA) (0.5 mM),
Trichoderma harzianum strain 'T22 (Th) (10 ml per plant from 1x107 spore/ml suspension),
and the jasmonic acid with T. bargianum (JA + Th) on the growth and physiological
characteristics of the pepper plants, adult selection and oviposition preference (free-choice
and no-choice tests), and the life table parameters of WFT were investigated. The
experiments were carried out in constant environmental conditions at 25%1 °C, 6525%
RH, and L16: D8 photoperiod. Based on the results, all life table parameters of WFT
showed a significant difference. The intrinsic rate of increase (7) for control and JA, Th, and
JA + Th treatments were 0.1827, 0.1513, 0.1636, and 0.1332 (day!), respectively. The net
reproductive rate (Ro) for the mentioned treatments was estimated as 22.53, 32.72, 38.99,
and 25.62 (eggs/individual). The JA + Th treatment increased the growth and physiological
characteristics of the pepper plants and had low nutritional quality for the pest. The results
of this study can be used in the application of JA + Th treatment for integrated management
programs of WFT.

Keywords: Trichoderma, Plant hormone, Oviposition preference, Life table, Integrated pest
managernent
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