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Helicoverpa armigera (Lepidoptera: Noctuidae)
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Abstract

The efficiency of natural enemies as the key factor in the success of biological control programs, de-
pends on different elements including the quality of their herbivore hosts. Similarly, it may be influ-
enced by nutritional status and genetic differences of host plants in turn. This study was undertaken to
determine the parasitism efficiency of Trichogramma principium (Sugonjaev & Sorokina) on the eggs
of Helicoverpa armigera (Hiibner) reared on different nitrogen fertilized tomato plant cultivars. All
experiments were established in a growth chamber under 25 + 1°C temperature, 60 + 5% RH, 16:8 h.
(L:D) conditions. Treatments included six tomato cultivars (Kingston, Riogrand, Earlyurbana, Redston,
Superstrain-B and Primoearly) with four N levels (0, 2.1, 3.0, 3.9 g/ pot, Nitrogen as Urea 46%), in 5
replications. The value of the net parasitism rate (Co) of T. principium varied from 13.42+1.00 to
23.39+ 2.59 hosts on the eggs of H. armigera reared on En0, and SBn+, respectively. The transfor-
mation rate from host population to parasitoid offspring (Qp) on all treatments was close to 1 (Co = Ro).
The finite parasitism rate (w) which is used to determine the efficiency of a parasitoid, estimated as
0.1525 (min.) and 0.3164 (max.) hosts parasitoid day™ on the hosts reared on Earlyurbana and Super-
strain-B, respectively. In general, T. principium had higher parasitism capacity on the hosts reared on
Superstrain-B, Kingston and Riogrand with highest N levels, which were more suitable for parasitoid.
This study showed that parasitism capacity of parasitoid was influenced by the host plant cultivar as
well as positively correlated with the host plant nitrogen contenets.
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Fig. 1. Age-stage parasitism rate (ij) of Trichogramma principium reared on six tomato cultivars
with four nitrogen levels
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Table 1. Mean (z SE) of net parasitism rate (Co), transformation rate (Qp), stable parasitism rate () and finite parasitism rate (w) of Trichogramma principium
reared on six tomato cultivars with four nitrogen levels.

Kingston(K) Riogrand(RG) Earlyurbana(E) Redston(R) SuperstraiB(SB) Primoearly(P)
N Level
n0 14.36+1.18Ab 14.15+1.22Ab 13.42+1.00Ab 13.52+1.11Ab 14.00+1.14Ab 14.21+1.16Ab
n- 19.50+1.97Aa 18.71+1.90Aa 17.84+1.79Aa 18.02+1.76Aa 19.63+1.91Aa 19.05+1.81Aa
Co ns 22.24+2.32Aa 18.50+1.94Ba 17.66+1.84Aa 18.88+1.88Ba 23.01+2.38Aa 19.97+1.98ABa
n+ 22.93+2.35Aa 18.21+1.86Ba 18.26+1.89Ba 18.53+1.85Ba 23.39+2.59Aa 19.69+2.02 Ba
(hosts/ parasitoid,
n0 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
0 n- 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
ns 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
n+ 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
n0 0.1568+0.017Ab 0.1487+0.024Ab 0.1392+0.023Ab 0.1403+0.025Ab 0.1489+0.024Ab 0.1493+0.023Ab
n- 0.2132+0.023Aa 0.2081+0.024Aa 0.1970+0.024Aa 0.1993+0.023Aa 0.2198+0.022Aa 0.2089+0.021Aa
v ns 0.2370+0.023Aa 0.2089+0.025Aa 0.1973+0.025Aa 0.2031+0.023Aa 0.2430+0.022Aa 0.2235+0.023Aa
n+ 0.241040.022Aa 0.2054+0.025Aa 0.2052+0.025Aa 0.2049+0.024Aa 0.2551+0.021Aa 0.2195+0.023Aa
(hosts/ parasitoid)
n0 0.1748+0.029Ab 0.1653+0.030Ab 0.1525+0.028Ab 0.1540+0.031Ab 0.1649+0.029Ab 0.1660+0.028 Ab
[0} n- 0.2537+0.032Aa 0.2440+0.032Aa 0.2326+0.032Aa 0.2340+0.031Aa 0.2602+0.031Aa 0.2477+0.030 Aa
ns 0.2889+0.032Aa 0.2469+0.034Aa 0.2307+0.034Aa 0.2399+0.031Aa 0.2981+0.032Aa 0.2675+0.031 Aa
0.2948+0.031Aa 0.2421+0.033Ba 0.2423+0.034Ba 0.2422+0.033Ba 0.3164+0.031Aa 0.2624+0.03ABa
(hosts/parasitoid/day)  n+
wlial Lu&Vuwmn. e o3 sme sdias OLES Jdr glacis) 53 S S alial G L5 S aruls 5SSV ee L (P <0.05) ol Sk el g Q.VCA Sl eslitad b Comesr (gl eyl s slaileal Gl il 5 W Clﬂrx

ol il 3 n 53 05355 s o (S0l3 gre oins OLES Jsder SO 5w 52 S,y

The means and SEs were estimated using 100,000 bootstraps resamplings and compared by paired bootstrap test (comparison of 95 % CI) Different small letters in the rows and dissimilar capital letters in
the columns refer to the significant differences at (P < 5 %) between cultivars and columns (N levels for every parameter) respectively.
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som

(n0)= No fertilization, (n-)= Standard fertilization minus 30%,( ns)= Standard fertilization, (n+)= Standard fertilization plus 30%.




s WA, T4 (1) Ol pwlidio i sl ol

= s p OGS 55 5505 Eol Ol D s 53 5 Lol S s baesle Lads 4yl s &
Nemati, 2016; ) LQ;JK.«Q RSB ol r\;u] Sladles Lv 4..\..:[:1& BE] ‘L)’:'A-’ﬁ u.:\ BE Co dw‘ﬂ )‘ J.‘al;-
L3L e S omb sl (Chietal., 2011; Farhadi et al., 2011; Khanamani et al., 2015; Saemi et al., 2017
s, T.brassicae 453 (Co) IS EA 2= 2 (Knt) O 52l S 5 (SBN+) By il g Sles 55 53 5
.(Negahban et al.,2016) s . S. cerealella —Mé Ay o,y i

8
8 Kno Kn-

4 K(x)
6 4 -O- qx)

—— K(x)
6 4 O q(x)

Total parasitism rate
N

Total parasitism rate
EaN

o T T T T T T T T T T T T T T T T 0 T T T T T T T T T T T T T T T T T T
0 5 10 15 20 0 5 10 15 20

Age (days) Age (days)

Kns

- K
6 - —O- q)

!

Total parasitism rate
£

Total parasitism rate
S

O T T T T T T T T T T T T T T T T T O T T T T T T T T T T T T T T T T 1
0 5 10 15 20 0 5 10 15 20

Age (days) Age (days)
Trichogramma principium o 15 01 5 533 (@) o 0315 I 2l Er 5 (K o o S SRS
03555 o Sl L Ol S 035 0

Fig. 2. Age-specific parasitism rate (Kx) and age-specific net parasitism rate (qx) of Trichogramma prin-
cipium reared on Kingston cultivar with four nitrogen levels.
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Fig. 3. Age-specific parasitism rate (Kx) and age-specific net parasitism rate (gx) of Trichogramma
principium reared on Riogrand cultivar with four nitrogen levels
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Fig. 4. Age-specific parasitism rate (Kx) and age-specific net parasitism rate (qx) of Trichogramma prin-
cipium reared on Earlyurbana cultivar with four nitrogen levels
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Fig. 7. Age-specific parasitism rate (Kx) and age-specific net parasitism rate (gx) of Trichogramma
principium reared on Primoearly cultivar with four nitrogen levels
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