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PERFORMANCE OF DIFFERENT TOMATO CULTIVARS UNDER ORGANIC
AND INORGANIC REGIMES

Ibrar Ali*, Abdul Mateen Khattak*, Muhammad Ali* and Kalim Ullah**

ABSTRACT:- To study the performance of different tomato cultivars under
organic and inorganic regimes an experiment was conducted at New
Developmental Farm, The University of Agriculture, Peshawar, Pakistan during
the summer 2013-14. The experiment was laid out in RCBD with split plot
arrangement having four replications. Organic regimes (FYM, poultry manure and
mushroom compost) and inorganic (NPK) regimes were allotted to main plot,
while cultivars (Roma VF, Roma, Super Classic, Bambino and Rio Grande) were
subjected to sub plots. Organic and inorganic regimes significantly (P< 0.01)
influenced all the studied attributes of tomato cultivars. Among different
cultivars, Roma gave maximum plant survival (93.8%), number of leaves plant”
(84.1), number of flower inflorescence™” (5.4), number of fruits inflorescence”(4.3),
number of fruit plant” (25.4), fruit size (63.9 cm’), fruit weight plant™ (9.1 kg) and
total yield (22.9 t ha’). However, it was closely followed by cultivar Rio Grande for
number of leaves plant” (79.6), number of flower inflorescence™” (5.1), number of
fruits inflorescence” (4.0) and number of fruits plant’(24.9). Cultivar Super
Classic produced minimum number of leaves plant” (67.7), flower inflorescence
(4.8), fruit size (60.6 cm’), fruit weight plant” (8.6 kg) and total yield (21.7 t ha’).
Similarly, the highest plant survival (90.0%), number of flower inflorescence™
(5.1), number of fruits inflorescence™ (4.0), number of fruit plant™ (25.4), fruit size
(62.4 ml), fruit weight plant™ (8.90 kg) and total yield (22.9 t ha') were recorded in
plants provided with organic conditions Roma cultivar performed better than
other cultivars under the agro climatic condition of Peshawar followed by cultivar
Rio Grande. Therefore, organic tomato production, and these two cultivars are
recommended to be grown in Peshawar area.
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INTRODUCTION

Tomato (Lycopersicon esculentum
Mill) belongs to the family Solana-
ceae. All tomato varieties in Europe
and Asia descend from seeds, taken
from Latin America to Europe and
Asia by Spanish and Portuguese
merchants during the 16" century.
Cultivation of tomato started in Italy
and Spain and spread to northern

Europe and then back to Northern
America (Hudson et al., 1981). Euro-
peans introduced tomato crops in
South Asia for their own consump-
tion, then slowly and gradually
peoples of Indo-Pak also became
consumers of tomato (Shahid,1999).
Itis considered as one of cheapest
sources of important vitamins A & C,
as well as, minerals such as iron and
phosphorus. It is used in both cooked
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and raw forms i.e., sauces, juice,
soups, ketchup, chutney, salsa and
salad etc. (Conn and Stump, 1970
and Giovannucci, 1999).

Tomato is a warm season crop
and requires a relatively long season
to produce fruit. It is tender and will
not with stand freezing temperature.
High humidity with high temperature
favors the development of foliar
diseases. On the other hand, hot dry
winds often result in the dropping of
the blossom. Tomato crops require
heavy manures and sufficient
amount of fertilizers for heavy yield.
For improving plant growth and
development, use of organic and
inorganic or fertilizer is essential
(Csplittstoesser, 1990). The common
organic matters used in agriculture
are manures and composts, which
have different composition of
nutrients (i.e., nitrogen, phosphor-
ous, potassium, sulphur, zinc, iron,
etc). While using manures, one must
practice sound soil fertility manage-
ment to prevent nutrient imbalances
and associated animal health risks,
as well as to control surface-water
and groundwater contamination. The
value of FYM, poultry manure and
mushroom compost varies not only
with its nutrient composition and
availability, but also with manage-
ment and handling costs. Special
attention must be given to the nitro-
genous fertilizers because excessive
contents of nitrogen results in
excessively leafy plant and delayed
yield (Wien and Minotti, 1987).
Nitrogen has been reported by several
researches, as one of the factors
influencing tomato yield (Adam et al.,
1978; Asi and Amjad, 1985; Kooner
and Randhawa, 1983; Mehta and
Saini, 1986).

Organic fertilizers are natural

while inorganic are synthetic. The
difference is the carbon, and more
specifically the carbon hydrogen link-
age in organic fertilizers, slows the
release of the nutrient ions. A slower
nutrient release results in more
sustained availability of the nutrients.
In addition organic fertilizers may act
as an energy source for microorgan-
isms in the soil, which can improve
soil structure and plant growth. The
present research work was initiated
to study the effect of organic and
inorganic regimes on the production
of different tomato cultivars.

MATERIALS AND METHOD

Nursery Raisings

The nursery beds were thorou-
ghly prepared and well rotten FYM
10000 kg ha' was added. The beds
were raised 10 cm above soil surface
to provide good drainage to the
seedlings. In the beds the seeds were
sown in rows 10 cm apart and were
covered with well rottened FYM and
frequently irrigated with sprinkler till
germination.

Plot Preparation and Transplanting
of Seedling

For organic regime FYM, poultry
manure and mushroom compost
were applied to the field each at 25 t
ha’'. For the inorganic regime, NPK
was applied @ 100: 80: 80 kg ha’,
respectively and the field was
thoroughly prepared before trans-
planting. Sources for NPK were urea,
single super phosphate and sulphate
of potash, respectively. All the
fertilizers and manures were incorpo-
rated in the soil during preparation
for transplanting except urea and
poultry manure. These were applied
in two split doses i.e., half dose before
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transplanting and half during 1%
flowering. The plants were transplan-
ted keeping plant to plant and row to
row distance of 40 cm and 100 cm,
respectively. The seedlings were
transplanted after 45 days from the
nursery bed to the field, when the
seedlings were 9-12cm in height
having 4-7 compound leaves. The
field was irrigated immediately after
transplanting and consequently at 7-
10 days interval while fruits were
picked at 3-5 days interval.

Analysis of Organic Manures and
Composts Used in Experiment

Samples collected from the man-
ures were analyzed for nutrients in
the soil laboratory, Agricultural Re-
search Institute, Tarnab for N, P and
K contents (Table 1).

Table 1. Nutrient in the different
manures used in the organic
regime (%)

Organic regime N P,O4 k,O CaO

FYM 0.50 0.2 0.5 0.46

Poultry manure 3.08 2.63 2.20 1.80

Spent mushroom 2.52 0.8 1.8 4.0
compost

Soil Analysis

Soil sample was randomly
collected at a depth of 25 cm from
different parts of the field for chemical
characters and they were analyzed in
the Agricultural Research Institute,
Tarnab before fertilizer application
(Table 2).

Table2. Chemical analysis of experi-
mental soil
Determination Quantity
Nitrogen (%) 0.166
Lime (%) 11.4
EC (dms™) 0.27
PH 7.55
Textural class Silty loam

Experimental Design and Layout

The experiment was laid out in
RCBD with split plot arrangement
having four replications at The
University of Agriculture, Peshawar,
Pakistan during the summer 2013-
14. Five cultivars of tomato (Roma VF,
Roma, Super Classic, Bambino and
Rio Grande) were tested for their
performance under organic (FYM,
poultry manure and mushroom
compost) and inorganic (NPK fertili-
zer) conditions. Ten plants per treat-
ment were grown in the experiment.
The growing regimes (organic 25 t ha™
each and inorganic 100:80:80 kg ha™)
were assigned to main plots and
tomato cultivars to subplots.

Statistical Analysis

The data was collected on survival
percentage, number of leaves plant™,
days to flowering, number of flowers
inflorescence ', number of fruit inflo-
rescence ', number of fruit plant’,
fruit size (cm®), fruit weight plant’
(kg), total yield (t ha') and were
analyzed statistically using MSTAT-C
(Michigan State University, USA)
software. ANOVA and LSD techniq-
ues were applied to see any difference
among the different cultivars regard-
ing various parameters as suggested
by Steel etal. (1997).

RESULTS AND DISCUSSION

Plant Survival Percentage

It was significantly (P<0.05)
affected by organic, inorganic regime
and the cultivars (P<0.01), while their
interaction was non-significant.
Maximum plant survival (90%) was
recorded for plants grown under
organic regime, while (80.5%) was
obtained from inorganic regime
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(Table 3 & 4). Among the different
tomato cultivars, Roma showed
maximum plant survival percentage
(93.8%), closely followed by cultivar
Roma VF with a survival of 88.8%.
Cultivar Bambino showed minimum
plant survival (78.8%), which was
also at par with cultivar Super Classic
(80.0%) and cultivar Rio Grande
(85.0%). The increase of survival
percentage under organic regime
might be due to the combinations of
farmyard manure, poultry manure
and spent mushroom compost acce-
lerated germination, which ultimately
affected survival percentage of tomato
plants positively. Organic regimes
loose soil structure, increase water-
holding capacity and provide more
nutrients, which is helpful for seed
germination and growth. Obi and Ebo
(19995) observed that the application
of organic manure along with com-
post improved soil water relationship,
which affected bulk density and
porosity of the soil, made available
the moisture contents in proper pro-
portion with required soil nutrients
and hence promoted all growth
parameters. These results are also in
close resemblance with Awad et al.
(2002), who reported that organic
fertilizers might contain high level of
required nutrients which influenced
the growth of germinated and newly
established plants.

Number of Leaves Plant™

Data on effect of organic, inorganic
regime and different cultivars on
number of leaves plant’ depicted
significant (P<0.05) differences amo-
ng cultivars and regimes (Table 3).
Maximum number of leaves plant’”
(79.1) were observed for plants grown
under inorganic regime in comparison
to organic regime which produced
73.3 leaves (Table 4). Regarding culti-
vars, Roma exhibited highest (84.8,
83.4) number of leaves plant” under
organic and inorganic regimes respe-
ctively, which was statistically at par
with cultivar Rio Grande. Minimum
number of leaves plant’ (61.2) was
observed in cultivar Super Classic
under organic regime. The increase in
the number of leaves plant' might be
due to more availability of nitrogen,
which ultimately increased the num-
ber of leaves and vegetative growth.
Similar results were obtained by
Brown (1995) who reported that the
application of organic and inorganic
fertilizer might have brought increase
in the vegetative growth and induced
more number of leaves in tomato plant.

Days to Flowering

Data pertaining to days to
flowering was significantly affected by
organic, inorganic regimes and cult-
ivars (P<0.05) but the interaction
between regimes and cultivars was

Table 3. ANOVA for various agronomic characters of tomato cultivars
SOV DF Survival Leaves Days to Flower Fruits Fruits Fruit Fruit Total
% plant’ flowering inflorescence infloresence’ plant’ size weight' yield
Rep 3 022.50 010.07 07.07 0.19 0.01 00.16 01.45 0.00 0.02
Regimes 1  902.50 339.42 30.98 0.89 1.22 22.23 21.55 0.11 1.13
Error-I 3 049.17  023.97 02.57 0.05 0.07 00.23 01.67 0.00 0.03
Cultivars 4 308.75 299.69 09.67 0.43 0.76 02.01 14.25 0.19 1.53
Rxcvs 4  046.25 053.81 01.91 0.03 0.18 00.19 03.08 0.03 0.19
Error-II. 24  60.83 011.24  02.68 0.08 0.04 00.55 01.21 0.00 0.06
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non-significant (Table 3). Mean val-
ues showed that maximum days to
flowering (39.5) were recorded for
plants grown under inorganic regime,
while minimum (37.7) were noted in
plants grown under organic regime
and maximum days to flowering
(39.8) were recorded for -cultivar
Bambino, Rio Grande and Super Cla-
ssic producing flowers in 39.8, 39.3
and 39.1 days, respectively (Table 4).
Roma was the earliest flowering
cultivar, taking minimum days (37.0)
to flowering. However it also behaved
alike with Roma VF, which took 38.0
days to flowering. The increment in
the initiation of flower and days to
flowering may be due to the genetic
variation of tomato cultivars, climatic
condition and influence of soil
environmental factor may have
triggered the formation of flower thus
by inducing hormonal activity respo-
nsible for early flowering. Adediran et
al. (2003) results are in analogy with
the present findings that poultry and
organic manures, abiotic factors and
species of tomato plants vary
considerably and accordingly provide
similar results to the factors available
for the induction of flowers. The
results also coincides with Banerjee
and Kalloo (1989) who reported that
earliness in flowering of tomato may
be due to the more important role
played by manures as in contrast to
synthetic fertilizers because manure
contains full supplementation neces-
sary for causing early flowering and
inorganic regimes contain only NPK
which may delay flowering in tomato
plants.

Number of Flowers Inflorescence™
The effect of organic, inorganic

regime (P<0.05) and different cultivars

(P<0.01) was statistically significant

while interaction of both the regimes
with cultivars had non-significant
effect (Table 4). Mean values shows
that maximum number of flowers
inflorescence™ (5.1) was observed for
plants grown under organic regime
while the minimum number of flower
inflorescence” (4.8) was recorded in
plant grown under inorganic regime.
The mean values for cultivars show
that maximum number of flower
inflorescence” (5.4) was observed in
cultivar Roma, closely followed by
cultivar Rio Grande (5.1). Minimum
flower inflorescence’ (4.8) was
recorded in cultivar Super Classic
and Bambino. However, Roma VF
was also at par producing 4.9 flower
inflorescence™ (Table 4). The product-
ion of more flowers in the form of
clusters may be due to accumulation
of more organic matter and soil
microbial activity, which increased
the availability of essential nutrients
from soil to the plant. These results
are in agreement with the finding of
Solaiman and Rabbani (2006) who
reported that either NPK or cow dung
may increase the vegetative or
reproductive growth of tomato plant,
which resulted in more flowers, fruits
and weight of tomato plants.

Number of Fruits Inflorescence™
Statistical analysis of data revealed
that number of fruit inflorescence”,
was significantly affected by organic
and inorganic regimes (P<0.05) and
the cultivars (P<0.01) and their inter-
action was also significant (P<0.0595)
(Table 3). Mean values indicated that
maximum number of fruits inflore-
scence ' (4.0) was observed for plants
grown under organic regime while
minimum (3.7) was recorded in plant
grown under inorganic regime. But
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mean values of cultivars revealed that
maximum number of fruits infloresc-
ence’' (4.3) in cultivar Roma cultivated
on organic regime closely followed by
Roma cultivar under inorganic
regime (4.1), which was at par with
cultivar Rio Grande (4.0). Minimum
number of fruits inflorescence” was
observed in cultivar Bambino (3.2)
followed by Roma VF (3.7) cultivated
in inorganic regime (Table 4). The
increase in number of fruit infloresce-
nce ' might be due to organic manure
providing macro and micronutrient to
tomato plant specially potassium in
optimum level and temperature
which also contributed in the
formation of more number of fruit
inflorescence ™ as well as more flowers
for fruit set. The comparison experi-
ment of Adekiya and Agbede (2009)
on organic and inorganic fertilizer on
tomato indicated that the highest
fruit inflorescence ' were obtained in
organic regime which might be due to
access of tomato plants to organic
residues, and important factors like
water, light and macro and
micronutrients.

Number of Fruits Plant™

Data on number of fruits plant”
are significant, while their interaction
was non-significant (Table 3). Mean
data showed that maximum number
of fruit plant’ (25.4) was recorded for
plants grown under organic regime.
Minimum number of fruit plant’
(24.0) was observed in plant grown
under inorganic regime. Organic
regimes having many nutrients
(balance nutrients), which are resp-
onsible for development of flowers
and fruits, while inorganic only NPK.
Among the cultivars, maximum
number of fruits plant’ (25.4) was

observed in cultivar Roma, closely
followed by cultivar Rio Grande (24.9)
number of fruits plant’, which was
also at par with cultivar Roma VF
(24.6). Minimum number of fruits
plant’ was observed in cultivar
Bambino and Super Classic which
produce 24.1 and 24.4 fruits plant’,
respectively (Table 4). The number of
fruits plant” may increase due to the
more number of flowers remained on
the plant and increased the chances
to form more fruits by the plants
treated with organic manures and
also due to varietal differences among
the different cultivars. According to
Tonfack et al. (2009), the increase in
number of fruits in tomato may be
due to carbon contents, and increase
cation exchange capacity in soil,
which added to the development of
fruit formation and also less pest and
disease attack on plants treated with
organic fertilizers.

Fruit Size (cm’)

Statistical analysis of data
revealed that fruits size was signifi-
cantly affected by organic, inorganic
regime (P<0.05) and the cultivars
(P<0.01), while their interaction was
non-significant (Table 3). Maximum
fruit size (62.4 cm’) was observed for
plants grown under organic regime
and the minimum fruit size (60.9 cm’)
was shown in plant grown under
inorganic regime. While cultivars are
concerned, maximum fruit size (63.9
cm’) was recorded in cultivar Roma,
closely followed by cultivar Rio
Grande (62.0 cm’). Minimum fruit
size (60.6 cm’) was observed in culti-
var Super Classic (Table 4). The incre-
ment in the fruit size may be due to
organic fertilizer that provided calcium
and potassium in proper amount with
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Table4. Various agronomic characters of tomato cultivars at the University of
Agriculture, Peshawar, Pakistan during the summer 2013-14
Cultivars Survival % Leaves plant Days to Flowering
Organic Inorganic Mean Organic Inorganic Mean Organic Inorganic Mean
Roma VF 92.5 85.0 88.8" 71.7° 785" 751"  36.9 39.2  38.0"
Roma 95.0 92,5  93.8" 84.8°  83.4" 84.1° 36.8 37.3  37.0°
Super Classic ~ 87.5 72.5  80.0° 61.2° 742 67.7° 386 39.6  39.1%
Bambino 85.0 72.5  78.8" 71.3° 779" 746" 385 41.1  39.8°
Rio Grande 90.0 80.0  85.0°  77.5™ 81.7" 79.6"  38.0 40.5  39.3%
Mean 90.0° 80.5" 73.3°  79.1° 37.7° 39.5°
Cultivars Flowers infloresence ' Fruits inflorescence” Fruits plant”
Organic Inorganic Mean Organic Inorganic Mean Organic Inorganic Mean
Roma VF 5.0 4.8 4.9° 3.9" 3.7° 3.8 25.4 23.9  24.6™
Roma 5.5 5.2 5.4° 4.4 4.1% 4.3° 26.2 24.6  25.4°
Super Classic 5.0 4.6 4.8" 3.9™ 3.3¢ 3.6° 24.9 239  24.4"
Bambino 4.9 4.7 4.8 3.9% 3.2° 3.5° 25.0 23.2  24.1°
Rio Grande 5.2 4.9 5.1 3.9% 4.0° 4.0 25.7 242 24.9%
Mean 5.1° 4.8 — 4.0° 3.7° 25.4° 24.0°
Cultivars Fruit size (cm’) Fruit weight plant™ (kg) Total yield (t ha'l)
Organic Inorganic Mean Organic Inorganic Mean Organic Inorganic Mean
Roma VF 61.6 599  60.8" 8.83¢  871° 877° 22.1¢ 21.8° 219"
Roma 65.6 62.1 63.9" 9.21° 9.00° 9.10°  23.3" 22.5° 229"
Super Classic  60.9 60.2 60.6"  8.70° 8.69°  8.69° 21.8% 21.7° 21.7°
Bambino 61.4 61.1  61.2° 894™  870° 882" 224 21.8° 22.1%
Rio Grande 62.6 61.4  62.0° 8.81°° 886 884" 222 222° 222
Mean 62.4°  60.9 8.9 8.79" 22.3° 22.0°
appropriate water absorbed by the cantly affected by organic, inorganic

plants, which caused elongation in
the size of tomato fruits. Masarir-
ambi et al. (2009) observed similar
results while working on tomato plant
and concluded that the enlargement
of tomato fruit size might be due to
physiological fitness and manure
application, which influenced all
growth parameters. In addition
organic fertilizers were found better
than application of inorganic fertilizer
because inorganic provided NPK
while manures provided full sup-
plement.
Fruit Weight Plant™ (kg)

Fruit weight plant’ was signifi-

regimes and cultivars. However, the
interaction was significant (P<0.01),
as well (Table 3). Maximum fruit
weight plant™ (8.90 kg) was gained by
plants grown under inorganic regime
and minimum fruit weight plant’
(8.79 kg) was obtained by plant grown
under inorganic regime. A compa-
rison among the values of interaction
showed that maximum fruit weight
plant” (9.21 kg) was recorded in
cultivar Roma while grown under
organic regime, closely followed by
cultivar Roma (9.0 kg) in inorganic
regime, which was also at par with
cultivar Bambino (8.94 kg) under
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organic regime. The minimum fruit
weight plant” was observed in cultivar
Super Classic (8.6 kg) and Bambino
(8.7 kg) in inorganic regime (Table
4).The gain in fruit weight may be due
to the genetic attributes of different
tomato cultivars and may also be due
to formation of fruit on healthy
plants, which utilized more nutrients,
water and light according to require-
ment for more production. Unlu and
Padem (2009) reported that farm yard
manure was better than NPK as more
fruit weight was recorded in tomato
plants treated with organic manure
as compared to inorganic fertilizer
because organic manure have more
water-holding capacity and provide
continuous nutrients, which is in
accordance with these result for more
accumulation of weight in tomato
plants treated with organic fertilizer.

Total Yield (t ha™)

Data revealed that total yield (t
ha') was significantly affected by
organic, inorganic regimes and
cultivars (P<0.01). The interaction was
significant (P<0.05) (Table 3). Mean
values depicted that maximum yield
(22.3 t ha'') was observed for plants
grown under organic regime and
minimum yield (22.0 t ha™') was shown
in plant grown under inorganic
regime. Maximum yield (23.3 t ha’)
was recorded for cultivar Roma under
organic regime followed by cultivar
Roma (22.5 t ha') under inorganic
regime which was also at par with
cultivar Bambino and Rio Grande
producing yields of 22.4 t ha' and
22.2 t ha' respectively in organic
regime (Table 4). Minimum yield (21.7
t ha'') was observed in cultivar Super
Classic that also behaved alike with
cultivar Roma VF (21.8 t ha” under

inorganic regime. The increase and
decrease in tomato yield may be due
to the genetic potential of each
cultivar and also the application of
organic manure might have brought
about positive change in the total
yield by supplementing the essential
elements for tomato plants. According
to Palm et al. (1997), recommended
dose of organic manure can be used
by plants for contributing effectively
to all growth parameters and enhance
the growth and yield of tomatoes. The
result of Akanbi et al. (2005) is of
primary importance to these findings
as they concluded that application of
organic manure and compost was
respon-sible for achieving desirable
growth and yield parameters in
tomato plants.

It is concluded that different
tomato cultivars behaved signifi-
cantly different from each other
concerning various parameters. Amo-
ng these cultivars, Roma resulted in
the highest production, followed by
Rio Grande while Super Classic
resulted in the lowest production. The
results concluded that organic regime
gave the best production and also
organic farming is encouraged due to
various advantages such as food
safety, free from any chemical
fertilizers and environment friendly.
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