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Table 1. Duration of immature stages (mean+SE) and survival rate of Venturia canescens feeding of
Ectomyelois ceratoniae on various hosts

Host Egg- larval Pupal period De\_/elopmental Pre_-adult
period(day) (day) time (day) Survival rate
Apple 21.97+0.19b 11.82+0.20a 33.65+0.37b 0.46 + 0.07 bc
'(;Lttiﬁdal 16.94+0.16 g 8.33+0.16d 25.23+0.26 f 0.60 + 0.069 ab
Date 17.38 £ 0.16 fg 8.40+0.17d 25.87 +0.28 ef 0.64 +0.068 ab
Olive 19.38+0.31d 9.56+0.16 ¢ 28.96 +0.43d 0.60 + 0.068 ab
Orange 21.32+0.17¢c 10.86+£0.16 b 32.11+0.28¢c 0.56 + 0.069 abc
Pistachio 17.55 + 0.14 ef 8.21+0.13d 25.88 + 0.22 ef 0.66 + 0.067 a
Pomegranate 18.03+0.22 ¢ 8.03+0.16d 26.08 + 021 e 0.68 +0.06 a
Quince 23.15+0.17a 11.80+021a 34.80+0.34a 0.46 + 0.07 bc

Means followed by different letters in each column are significantly different (Paired bootstrap test, P< 0.05).

31 aads yo Venturia canescens ygd3 (Hleo Sl *:0Slo) oo Job 9 (83956 (S 055 0398 Job -V Joua

ilizeo SBOL w0 (595 U1 ool p 57
Table 2. Reproduction period, fecundity and adult longevity (mean+SE) of Venturia canescens
feeding of Ectomyelois ceratoniae on various hosts

Host APOP? TPOP! Oviposition Fecundity Adult
(day) (day) period (day) (offspring) longevity (day)
Apple 050+0.11b 33.99+0.37b 3.04+0.19d 8.60+0.83f 421+021e
Artificial diet 0.27+0.08 b 2550+0.24f 6.03+£022b 32.62+162b 7.35+0.27b
Date 025+0.08b 26.12+0.29ef 587+0.20b 29.27+151b 7.07£025hb
Olive 0.30+0.08 b 20.26+0.45d 4.27+0.31c 1851+1.60d 6.09+0.31c
Orange 0.43+0.09 b 3254+0.29c 3.39+0.16d 1251+0.71e 485+0.22d
Pistachio 0.33+0.08b 26.21+0.24e 499+0.13c 2412+1.09c 6.11+0.20c
Pomegranate 0.29+0.07b 26.38+0.23e 8.03+0.32a 48.63+293a 9.81+0.89a
Quince 055+0.11a 35.35+0.38a 2.15+0.18e 499+0.57¢g 4.45+0.98d

Means followed by different letters in each column are significantly different (Paired bootstrap test, P< 0.05).

1- Total pre-oviposition period
2- Adult pre-oviposition period
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Figure 1. Age-specific survival rate (Ix) and age specific fecundity (mx) of Venturia canescens feeding
of Ectomyelois ceratoniae on various hosts
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Table 3. Life table parameters (mean+SE) of Venturia canescens feeding of Ectomyelois ceratoniae on

various hosts

Host _Ro r A T
(offspring per adult) (day?) (day %) (day)

Apple 3.96+0.71e 0.038 + 0.0052 e 1.039 + 0.005 e 35.81+0.34b
Artificial diet 19.57+2.47b 0.103+0.0045ab  1.109 + 0.005 ab 28.79+0.25¢
Date 18.72+2.21b 0.099 + 0.0042 b 1.105 + 0.005 b 29.33+0.32¢
Olive 11.11+1.60¢ 0.076 + 0.0049 ¢ 1.079 + 0.005 ¢ 31.46 +0.38d
Orange 6.99 +0.96 d 0.056 + 0.0040 d 1.057 + 0.004 d 34.70+0.25¢
Pistachio 15.90+1.76 b 0.095 + 0.0039 b 1.099 + 0.004 b 29.10+0.24 e
Pomegranate 33.09+3.79a 0.114 + 0.0038 a 1.121 +0.004 a 30.65+0.23 d
Quince 2.01+041f 0.018 + 0.0058 f 1.018 + 0.006 f 36.99+0.36 a

Means followed by different letters in each column are significantly different (Paired bootstrap test,
P< 0.05); Ry, the net reproductive rate; r, intrinsic rate of increase; 4, finite rate of increase and, T, mean

generation time.
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Table 4. Some biochemical characteristics (mean+SE) of various hosts

Host Carbohydrate Total phenolic Condensed tannins  Flavonoid content
content (mg/mL) content (mg/mL) (mg/mL) (mg/mL)
Apple 245.33+2.72d 314.28 +2.64d 16.75 £ 0.09 de 97.32+£255¢
Artificial diet 474.33+1.90 a 85.08+1.72h 12.04+0.10f 22.12+157¢g
Date 453.67 +2.61b 24348 £1.50 e 17.10+£0.07d 46.60 + 1.68 f
Olive 92.33+1.22h 468.28 +2.32 a 57.95+0.93 a 142.08 £1.04 a
Orange 212.33+3.09¢ 335.08+2.14 ¢ 21.52+0.14c 11428 +1.08 b
Pistachio 349.01+1.93¢ 217.88 +4.32 f 12.99+0.09 f 53.80+0.92¢
Pomegranate 102.23£0.65 ¢ 17468+141¢ 1514+ 040e 89.28 +1.58d
Quince 192.01+1.80 f 37348 £2.06 b 31.72+0.52b 120.12+1.04b

Means followed by different letters in each column are significantly different (HSD; P< 0.05).
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Table 6. Correlation coefficients (r) of some life history parameters of Venturia canescens with some

biochemical traits of various hosts

Parameter Carbohydrate Total phenolic Condensed tannins F::%\ftggt'd

Development time -0.457 (0.003) 0.668 (0.000) 0.306 (0.055) 0.698 (0.000)
Fecundity 0.385 (0.014) -0.575 (0.000) -0.355 (0.025) -0.588 (0.000)
Ro 0.100 (0.538) -0.671 (0.000) -0.357 (0.024) -0.483 (0.002)
Im 0.324 (0.042) -0.658 (0.000) -0.313 (0.050) -0.612 (0.000)

* Correlations were evaluated based on Pearson’s correlation test (P < 0.05).

The number in parenthesis is P value.
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Abstract
Background and Objectives
Venturia canescens Gravenhorst (Hymenoptera: Ichneumonidae) is an important
parasitoid of lepidopterous pests, particularly the larval stage of Ectomyelois ceratoniae
Zeller (Lepidoptera: Pyralidae), which is a polyphagous and key pest. The host plant of
the herbivore can have a significant effect on their parasitoids' biological properties and
efficiency. Host plants have a direct impact on the biological parameters of the
herbivores. Additionally, they can influence the development and reproductive
characteristics of herbivores' natural enemies. The purpose of this study was to determine
the effect of seven host plants on the life history of V. canescens, including apple, date,
olive, orange, pistachio, pomegranate, and quince, as well as an artificial diet.
Materials and Methods
V. canescens was grown on each host in a growth chamber set to 30+1°C, 60+5% RH,
and photoperiods of 14:10 (L:D). Daily observations and records of stage duration,
developmental period, and survival rate were made. The raw data were evaluated using
TWO SEX-MSChart based on the age-stage, two-sex life table. Moreover, we used a
spectrophotometer to determine the phytochemical metabolites of the tested hosts.
Correlations between demographic variables and biochemical characteristics of various
hosts were then estimated to identify factors affecting tritrophic interaction.
Results
The results indicated that various hosts had a significant effect on the demographic
characteristics of the V. canescens. The immature development period was the longest
and shortest on quince and artificial diets, respectively. Additionally, V. canescens'
intrinsic rate of increase (rm) was lowest on quince and highest on an artificial diet.
Furthermore, significant differences in biochemical metabolites were observed in this
study between the various hosts. Moreover, significant positive or negative associations
were discovered between life history variables and the biochemical characteristics of
various hosts. The time required for parasitoid development was positively correlated
with the phenol, tannin, and flavonoid content of E. ceratoniae hosts tested. There was a
significant negative correlation between the total phenolic content, tannins, and
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flavonoids of various hosts and the fecundity, net reproductive rate (Ro), and intrinsic rate
of increase of V. canescens.

Discussion

Our findings may provide basic information for a comprehensive understanding of the
tritrophic interactions between plants, herbivores, and parasitoids. Combining host plants
and biological control agents may be an effective integrated pest management strategy
for E. ceratoniae and other lepidopterous pests. Most importantly, our findings indicated
that host plant quality variations could impact the performance and multitrophic
communication behavior of V. canescens.

Keywords: various host plants, life table, phytochemical metabolites, tritrophic
interaction
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