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Tomato advanced lines of cherry and bayberry were screened out against H. armigera under field conditions during spring
2020 in RCB design with three replications. None of the tested tomato line was free from H. armigera infestation. However,
tomato lines bayberry 0012 and cherry 18004 were found to be most resistant with larval population of 0.62 and 0.52 and
fruit infestation of 8.66 and 4.30 percent, respectively. While bayberry tomato lines 0010, 0011, 0015 and cherry 18007
were observed as most susceptible with larval population of 2.11, 1.91, 2.02 and 1.88 and percent fruit infestation 37.66,
33.00, 38.66 and 32.20, respectively. Biological parameters of H. armigera were significantly affected when offered the
resulted resistant and susceptible tomato lines. Egg incubation, larval duration, pupal duration, % adult emergence and
adult longevity were significantly low on susceptible tomato line while oviposition rate, % egg, % larval survival and pupal
viability was comparatively high on susceptible tomato lines.
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INTRODUCTION

Tomato (Lycopersicon esculentum) is a major vegetable
crop cultivated in many countries of the world (Babalola et
al.2010). Worldwide production of tomatoes was 177
million tones, leading by China (56.3 million tons), which
was accounted 32% of the total production, followed by
EU (24.2), India (18.4), US (13.0), and Turkey (12.6)
million tons, respectively, with global tomato exports of 85
billion US dollars (FAO, 2017). In Pakistan, tomatoes are
grown in two seasons, spring and autumn. The area of
tomato cultivation in Pakistan is 63.20 thousand hectares
and tomato production in 2017 amounted to 601.098
thousand tons. The average tomato production for the
year was 9510.60 kg / ha (FAO, 2017). Among different
cultivars Cherry tomato, Solanum lycopersicum (L.) is
similar to cherries with small size, good taste and bright
red color (Charlo et al. 2007). The demand for cherry
tomato has increased in markets due to their high quality
(Rosales et al. 2011). Similarly, Chinese bayberry is an

economically significant crop in South China and is
cultivated on large scale (Chen et al. 2004). The fruit is
well liked for its attractive color, good taste, important
micro-nutrients and bioactive ingredients such as
antioxidants (Zhang et al. 2010). In addition, the bayberry
tomato goes through various changes in color, taste,
acidity as well as other quality parameters at the stage of
fruit growth and development, which provides a useful
model for evaluating the quality of tomato fruit. Tomato
production in Pakistan is less as compared to many other
developing countries. There are many factors that causes
low yield. Tomatoes have been attacked by various
insects, including Tomato fruit borer, Helicoverpa
armigera. Larvae of fruit borer are polyphagus and
attacked tomato fruit at every stage of development,
significantly reducing their economic values (Gajete et
al.2004). Tomato fruit borer, H. armigera is most
devastating pest found worldwide and commonly in
Oceania, Africa and Asia (Guo, 1997). Worldwide losses


http://www.isisn.org/
mailto:ashrafkhan@parc.gov.pk

Rashid et al.

Screening of Tomato Advance Lines Cherry and Bayberry Against Tomato Fruit Borer under field Conditions

due to this pest are about 5 billion dollar (Sharma, 2001).
In Pakistan, fruit losses due to H. armigera are 53%
(Inayatullah, 2007) in tomato fruit. The larvae of H.
armigera decrease the growth and regeneration of plant at
various stages. They feed on fruit, flower, stem, leaves
and cause significant economic setbacks and also
affecting its quality and quantity (Tay et al. 2013).

The unavailability of genotype(s) resistant to the attack of
H. armigera forced the farmers to use pesticides which
give quick results but the indiscriminate use of pesticides
results in several environmental and health hazards
problems. Host plant resistant is considered as important
component of IPM it is ecologically acceptable. The
development and use of resistance tomato cultivars
minimize the pest problems to an acceptable level and
reduce the number of spray application. Moreover, it is
compatible with other IPM strategies. The present
research was an attempt to screen out the advance
tomato lines against H. armigera and to study the
biological attributes of H. armigera on these advance
tomato line. The objective of this study was to know the
infestation/ incidence level of H. armigera on tomato lines,
to study the biology of H. armigera reared on tomato fruits
under controlled condition.

MATERIALS AND METHODS

The Present research work on Bayberry and Cherry
tomato candidate lines in relation to H. armigera was
carried out under National Uniform Yield Trails (NUYT) at
Horticultural Research Institute, National Agriculture
Research Centre Islamabad (NARC), Pakistan.

Field Experiment

Screening of Bayberry and Cherry tomato candidate
lines against H. armigera infestation under field
conditions

The Bayberry Fresh tomato (BF) candidate lines were
0010, 0011, 0012, 0015, 0018 and 0020 and the Cherry
tomato lines were 18001, 18002, 18003, 18004, 18005,
18006, 18007 and 18008. All the experimental plots were
kept free from pesticides application during the whole
growing season at Vegetable Section Farm field during,
following RCB design with three replicates.

Twenty seeds of tomato were placed in a line of one foot.
Healthy tomato seedlings were transplanted in well
prepared 9x35 meters plots during March, 2019. Plant to
plant and row to row distance was 20 and 30 inches,
respectively. Each row (candidate line) was labeled with
numbers.

The following parameters were studied:

Larval infestation / plant
Larval infestation was determined by observing randomly
selecting five plants from each line per replication at

weekly intervals till crop maturity. The mean larval
infestation per plant was then calculated.

% fruit infestation
% fruit infestation was determined by observing the
number of infested fruits (presence of holes by H.
armigera larvae) at the time of picking. Following formula
was used to calculate mean fruit infestation.
Mean fruit infestation
total number infested fruit

= X
total number of observed fruits

Yield (Kg ha?)

Tomato fruits of each line were picked and weighted after
every picking, then total yield was obtained by adding the
yield of all picking and was then converted into kg/ha by
given formula.

yield plot™!

Yield(Kgha™) = 5 m?)

X 10000

RESULTS AND DISCUSSION

Mean larval infestation of H. armigera on different
tomato lines with various time intervals.

Results in (Table 1) showed significant difference in
overall mean larval infestation of H. armigera on different
tomato lines. The highest mean larval population was
recorded on bayberry tomato line 0010 (2.05 larvae/plant)
followed by bayberry tomato line 0015 (2.02 larvae/plant).
The lowest mean larvae were recorded on cherry tomato
line 18004 (0.52 larvae/ plant).

The results indicated that at the initial stage of plant
growth, the mean larval infestation plant? was low as
(0.29) larvae plant® in the first week of April, which
increased significantly with the passage of time and
significant peak of larval infestation (2.04) plant? was
recorded in the last week of May. These findings are in
line with (Parihar and Singh, 1986) who reported almost
similar trend of increase in population of Helicoverpa
armigera. Similar findings have also been reported by
(Khanam et al. 2003) that in all the tested varieties the
infestation was low at early fruiting stage and increased
gradually at the ripening stage of fruit.

Significant variation in % fruit infestation of different
tomato lines to H. armigera was recorded in (Table-2).
However, lowest fruit infestation (4.30%) was recorded on
cherry tomato line 18004 followed by bayberry 0012,
cherry 18008, 18003, 18002, 18005, 18001, 18006,
18007 and bayberry 0020, 0018, 0011, 0015, 8.66, 12.00,
17.33, 17.00, 24.00, 23.66, 25.50, 32.20, 26.33, 29.33,
33.00 and 38.66) mean % infestation, respectively. The
highest (38.66) % infestation was recorded on bayberry
tomato line 0015.
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Tablel: Mean larval infestation plant™of H. armigera on different tomato lines with various time intervals.

Mean larval infestation plant?
candidate Lines 04-04- 11-04 18-04- | 25-04- | 02-05- | 09-05- | 16-05- | 23-05- Mean
20 -20 20 20 20 20 20 20

0010 0.38a-c | 1.26b | 1.39a-c | 1.933a | 2.64a 2.69a 2.79a 3.31a 2.11a
0011 0.29b-d | 1.08d | 1.34a-c | 1.79b 2.19c 2.54b 2.63b 2.94b 191c
0012 0.18b-d 0.18i 0.33e 0.433j 0.64j 0.81] 0.81k 1.08l 0.62i
0015 0.43a 1.26b 1.44ab 1.81b 2.29b 2.84a 2.76a 2.71c 2.02b
0018 0.39ab 1.36a 1.54a 1.60d 1.94d 2.01d 1.98e 2.38d 1.68d
0020 0.34a-d 1.18c | 1.38a-c | 1.52d 1.76e 1.76f 2.13d 2.21e 1.61d
18001 0.28b-d | 0.98ef | 1.23bc 1.38f 1.54f 1.61g 1.88f 1.98¢g 1.42f
18002 0.23d 0.61g 0.81d 1.01h 1.18h 1.21h 1.51h 1.71i 1.08 g
18003 0.18a-d | 0.56g 0.76d 1.03h 1.14h 1.18hi 1.44i 1.59j 1.02g
18004 0.23d 0.24i 0.24e 0.39j 0.43k 0.46k 0.511 0.59m 0.52]
18005 0.26¢cd 0.93f 1.19c¢ 1.31g 1.41g 1.569g 1.86fg 2.06f 141f
18006 0.31a-d | 1.0le | 1.34a-c | 1.48e 1.64f 1.8% 1.83¢g 1.91h 151e
18007 0.29b-d | 0.96ef | 1.39bc 1.68¢c | 2.19bc | 2.34c 2.46¢ 2.94b 1.88¢c
18008 0.31a-d | 0.49h 0.58d 0.733i 0.94i 1.06i 1.11j 1.166k | 0.83h
LSD 0.1246 | 0.0647 | 0.2435 | 0.0406 | 0.1017 | 0.1036 | 0.0426 | 0.0171 | 0.0798

Mean followed by different letter(s) are significantly different @ P value < 0.05

Table 2: Mean fruit infestation of H. armigera and
infestation index of different tomato lines

Tomato Mean fruit Infestation
lines infestation index
0010 37.66 a Fkkk
0011 33.00b Fkk
Bayberry 0012 8.66 h *
0015 38.66 a Fkkk
0018 29.33 cd ok
0020 26.33 de ok
18001 23.66 e ok
18002 17.00 f o
18003 17.33 f o
Cherry 18004 4.30i *
18005 24.00 e ok
18006 25.50 e rxx
18007 32.20 bc rxxk
18008 12.00g *x
LSD 0.05% 3.2860

Mean followed by different letter(s) are significantly different
@ P value <0.05

*Resistant (0-10.0)

**Moderate resistant (10.1- 20.0)

*** Moderate susceptible (20.1 - 30.0)

**+x Susceptible (30.1- 40.0)
(Table 2) also indicate the infestation index of different

tomato lines. It was found that among the tested tomato
lines, bayberry 0012 and cherry 18004 were found to be
the most resistant with infestation level ranging from (O-
10%). While the cherry tomato line 18008, 18002 and
18003 were categorized as moderately resistant with
infestation level ranging from (11-20%). Cherry tomato line
18006, 18005, 18001, 0018 and bayberry 0020 were
declared as moderately susceptible while the remaining
cherry tomato lines 18007, 0015, 0011 and bayberry 0010
were found to be the most susceptible tomato lines to the
H. armigera infestation.

Mean yield kg ha-1 of different tomato lines

Results in (Table 3) revealed significant differences in the
yield (kg ha?) of different tomato lines. The maximum
yield (9033 kg hal) was obtained from cherry tomato line
18004, followed by bayberry 0012 (8533 kg ha?). The
yield of these two lines was not significantly different from
each other but was significantly higher than rest of the
tested lines. The minimum vyield (1133 kg ha?) was
obtained from bayberry tomato line 0020.

Results further revealed that none of the tested line was
free from the attack of H. armigera. Present findings are in
agreement with that of Usman et al. (2013) who also
found none of the tested genotype was free from the
attack of H. armigera. In the present study the tested
varieties differed in their level of fruit infestation that's why
these lines are classified as resistant, moderate resistant
and susceptible.
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Table 3: Mean yield (kg ha') of different tomato lines.

Tomato lines | Yield kg ha*
0010 2533 g
0011 3533 f
Bayberry 0012 8533 a
0015 1334 h
0018 6200 b
0020 1133 h
18001 2800 g
18002 5533 ¢
18003 6266 b
Cherry 18004 9033 a
18005 4633 de
18006 3100 fg
18007 5100 cd
18008 4266 e
LSD 0.5837

*Mean followed by different letters is significantly
different @ P value < 0.05

Tomato lines 0012 and 18004 were categorized as
resistant, 18002, 18003 and 18008 were declared as
moderate resistant while 0010, 0011, 0015 and 18007
were found to be the most susceptible among the tested
genotypes. The larval infestation level in the tested
genotypes was ranging from (0.52-2.11 larvae/plant).
Usman et al. (2013) tested 14 tomato genotypes against
H. armigera and recorded different infestation level.
Similarly, Sajjad et al. (2011) screened 32 tomato
genotypes for resistant against H. armigera and found
certain levels of susceptibility in tomato against fruit borer
in Pakistan categorizing 3 genotypes as resistant with
infestation level of 12.30-13.96% and larval population of
0.42-0.43/P and 3 genotypes as susceptible with fruit
infestation 36.4-37.7% and larval population of 0.84 to
10.02%.

The results further indicated that significantly highest
mean larval infestation (2.05 larvae plant') was recorded
on bayberry tomato line 0010 followed by tomato lines
(0015, 0011, 18007, 0018, 0020, 18001, 18005, 18002,
18003, 18008, 18012) with (1.94, 1.85, 1.78, 1.64, 1.54,
1.36, 1.32, 1.03, 0.99, 0.80 and 0.56 ) larvae plant?
respectively. The lowest mean larval infestation (0.39)
larval plant? was recorded on cherry tomato line 18004.
These results are in line with (Thakur et al. 2018) who
tested eight different tomato varieties against H. armigera
and founded larval infestation ranged from 0.17 to 1.45
larva plant?! in tested varieties. Muahmmad et al.(2012)
recorded 1.50 larvae/plant as the highest larval population
on hybrids Roma VFN and NARC-1. (Usman et al.2012)
recorded minimum number of larvae/plant on genotypes
‘Chinar’ (1.52 larvae) and ‘R165’ had significantly the
highest larval population/plant (2.10 larvae). Muahmmad
et al. (2012) recorded 1.50 larvae/plant as the highest

larval population on hybrids Roma VFN and NARC-1.
(Usman et al.2012) recorded minimum number of
larvae/plant on genotypes ‘Chinar’ (1.52 larvae) and
‘R165’ had significantly the highest larval population/plant
(2.10 larvae). The variation in the infestation level of H.
armigera attack may be due to their genetic makeup the
morphological and biochemical plant factor could also be
one of the important factors. These tomato lines has never
been tested so it needs further study to explore the
physical and biochemical source of resistant against H.
armigera in the tested tomato line. Variation in yield of
tomato was observed among the tested tomato line. Such
variation may be due to genetic yield traits but may also
be due to the response of these lines. In the present study
the tomato line with lower pest population gave higher
yield. Yield variation is also reported by (Khan et al.2001),
(Usman et al.2013) and (Sajjad et al.2011). Tomato line
1084 had less larval population given higher yield while
1015 yielded minimum because of high larval population.

CONCLUSION

Based on the present study, the tomato candidate
lines 18004 and 0012 showed resistant to mean larval
infestation of H. armigera and high yield in kg/ ha™.
Therefore, it is recommended for the farmers and IPM
programs to use the tomato line 18004 and 0012. Further
study is needed to explore the physical and biochemical
plant factors responsible for resistance and susceptibility
against H. armigera.
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