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Abstract

The performance of tomato cultivars (Lycopersicon esculentum Mill) was evaluated
using various weed management techniques at the New Research Farm of The
University of Agriculture, Peshawar-Pakistan during rabi season 2013-14. The
research was carried out in randomized complete block design with split plot
arrangement, having three replications. Eight weed management techniques (Black
plastic as mulch, Eucalyptus leaves as mulch, Newspaper as mulch, Cyperus
rotundus (weed extract), Convolvulus arvensis (weed extract), Ammi visnaga (weed
extract), Hand weeding and Control) and three cultivars of tomato (Roma, Money
Maker and Rio Grand) were used. All the weed management practices were observed
significantly different from one another. Management of weeds through hand
weeding produced maximum plant height, branches plant-1, fruits plant-1, weight of
fruit plant-1 and yield as compared to control as well as the maximum weed density
was recorded in control plots. Tomato cultivars were significantly different from one
another for all the parameters studied. The cultivar Money Maker had the maximum
plant height, branches plant-1, fruits plant-1, weight of fruit plant-1 and yield as
compared with other tomato cultivars. While maximum weed density was recorded in
cultivar Roma but statistically at par with cultivar Rio Grand. It is concluded from this
study that growing of cultivar Money Maker and hand weeding technique seems to be
the best combination for tomato production in Peshawar for achieving highest yield
of tomato crop.
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INTRODUCTION
Tomato (Lycopersicon esculentum Mill.)
belongs to family Solanaceae and is one
of the most popular garden vegetable
grown in the world. During 2011 fresh
tomato production globally was 146
million tons from an area of 3.9 million
ha-1 (Zahedi et al., 2012). In Pakistan,
the average yield is far below from
other countries of the world (Akhtar et
al., 2010). In Pakistan, during 2011-
2012 the tomato was cultivated over an
area of 57.22 thousand hectares with
average yield of 577.9 thousand tons.
In Khyber Pakhtunkhwa Province, it
was cultivated on an area of 13.6 ha,
with a production of 129.9 thousand
tons, having an average production of
9.5 tons ha-1 (MINFA, 2012).
The shortage of fresh vegetables
including tomato in Pakistan can be
witnessed by its extremely high prices.
Tomato crop is greatly affected by
weeds interferences that cause huge
losses throughout the world. Weeds
share the nutrients, water and light
with main crop that reduce the quantity
and quality and value of the crop and
increase harvesting cost (Shahid,
1999). Adigum (2002) reported 92-
95% losses in tomato yield due to weed
infestation considered very low in
Pakistan as compared with advanced
countries. One of the ways to enhance
the yield may be to properly manage
weeds (Rasheed, 2009). Marana et al.
(1986) reported 70% of  yield losses in
tomato due to high weed competition
with crop at different stages.
The various methods are used to
control weeds in different crops include
manual, mechanical, cultural, biological
and chemical measures. The first two
methods are common in the less
developed farming system while the
last two are dominant in the
industrialized countries (Saxena, 1987).
Financial resources of the farmer is an
important considerations in the choice
of the chemical method of weed
control. The existing application of
chemicals for weed control are either
expensive or hazardous to health or
environment and may cause pollution
(Batish et al., 2007), while hand
weeding is laborious, labour intensive
and costly. In management techniques,

the use of allelopathic plants to get
maximum yields is in vogue (Weston,
1996). So allelopathy could be a
suitable technology for this purpose.
There are many weeds that are
allelopathic in nature. It is feasible
strategy but needs to be broadly
studied under laboratory and field
conditions (Picman and Picman, 1984).
Mulching is an efficient technique of
changing crop growing environment to
maximize yield and enhance quality of
product by managing weed growth,
ameliorating soil temperature, conserve
soil dryness and to improve soil
composition, reducing soil erosion and
increase organic matter content
(Hochmuth et al., 2001). Awodoyin and
Ogunyemi (2005) reported that the
weed control efficiency of different
types of mulch in cayenne pepper yields
ranged from 27% to 97%. Keeping in
view the importance of allelopathic
extracts and mulching in tomato
cultivars, this research was conducted
under irrigated intensive agricultural
conditions in order to suggest the most
suitable tomato cultivars and weed
management techniques for highest
yield in the agro-climatic condition of
Peshawar valley.

MATERIALS AND METHODS
An experiment was conducted at New
Developmental Farm of The University
of Agriculture, Peshawar, Pakistan
during Rabi 2013-14. The research was
carried out in randomized complete
block design with a split plot
arrangement having three cultivars in
the mainplot and the weed
management techniques into sub-plots.
Each sub-plot was replicated three
times. Eight weed management
techniques (Black plastic as mulch,
Eucalyptus leaves as mulch, Newspaper
as mulch, Cyperus rotundus (weed
extract), Convolvulus arvensis (weed
extract), Ammi visnaga (weed extract),
Hand weeding and unweeded Control)
and three cultivars of tomato (Roma,
Money Maker and Rio Grand) were used
with a sub-plot size of 4 m length x 1.5
m width with 5 rows and 30 cm row to
row space. The weeds species Purple
nutsedge (Cyprus rotandus L.), Field
bind weed (Convulvolus arvensis L.)
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and Besnaga weed (Ammi visnaga L.)
were collected at flowering stage and
kept in the oven for 48 hours at 65 0C
for drying. After drying a sample of
125g of each weed were weighed and
crushed into powder with the help of
Grinder. The powder was then soaked
into tape water @ 125 g L-1 for 24
hours. Then the mixture of plants
powder and tap water was filtered
through muslin cloth and stored in
bottles for further use (Hassan et al.,
2010). All the prepared extracts were
applied as post-emergence with the
help of knap sack sprayer on the
assigned treatments. For
transplantation, nurseries of selected
varieties (Roma, Money Maker and Rio
Grand) were sown on January 5, 2013,
and transplanted into field on February,
18. Field was irrigated three times. The
soil pH was 7.9, organic matter (0.6%),
low in available Phosphorus (5.35 mg
kg-1) and total Nitrogen concentration
(0.09%) (Sharif et al, 2013). The
fertilizers including Phosphorous and
Nitrogen were applied @ 90 kg ha-1

and 120 kg ha-1 respectively. Half
nitrogen was incorporated at sowing
time while the remaining half was
applied at flowering stage. The crop
was harvested at maturity and data
were recorded on weed density m-2,
plant height (cm), branches plant-1,
fruits plant-1, weight of fruit plant-1 (kg)
and yield (kg ha-1).
All the recorded data for each
parameter were subjected individually
to the ANOVA technique by using
MSTAT-C computer software (Steel and
Torrie, 1980).

RESULTS AND DISCUSSION
Weed density m-2

Data recorded in Table-1 showed that
the weed management techniques and
tomato cultivars had significant affect
on weed density while the interaction
between W x V was found non-
significant. Mean values of data
indicated that control plots produced
highest weed density (205 m-2) while
lowest weed density (36 m-2) was
observed in hand weeding. However,
the variation in different weed control
treatments was due to the fact that
some treatments were effective for

weed control as compared to others.
These results are at par w with Aslam
et al. (2007) who reported that hand
weeding was best in weed control in
tomato crop. Usman et al. (2005) also
reported that maximum weed density in
control plots while the lowest density
was found in hand weeding plots.
Tomato cultivars had also significant
effect on weed density (m-2). Sowing of
cultivar Rio Grand produced more weed
density (110 m-2), but statistically at
par with Roma while lowest weed
density (100 m-2) was recorded in
Money Maker. Hashim et al. (2013)
reported less weed density in
healthier tomato cultivar as compared
to local cultivars which might be due
to their genetic makeup and nutrients
absorption capability.
Plant height (cm)
The data regarding plant height in
Table-1 showed that weed
management techniques and their
effect on tomato cultivars were found
statistically significant. Mean value of
the weed management techniques
indicated that black plastic as mulch
produced taller plant height (52 cm),
but statistically at par with hand
weeding method while the dwarf plant
height (33 cm) was recorded in
control plots. Taller plant height in
hand weeded plots and other
treatments might be due to less
competition and adequate availability of
nutrients. These results are in
conformity with Khurshid et al. (2006)
who reported taller plant height in
hand weeding plots while dwarf plant
height was recorded in weedy check
plots. Sowing of cultivar Money Maker
produced taller plant height (51 cm)
while dwarf (38 cm) plant height was
produced in Roma. These results are in
conformity with Rajablariani et al.
(2012) who observed that the
variation in plant height among the
cultivars may be due to genetically
determined differences in uptake of
nutrient especially nitrogen. The
interaction between W x V indicated in
Table-2 that all tomato cultivars
produced maximum plant height when
weed management techniques were
applied as compared to control plots
however an increase was recorded inr
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plant height when the cultivar Money
Maker was sown and managed weed
through hand weeding.
Branches plant-1

Mean values of tomato cultivars (Table-
1) showed that the cultivar Money
Maker produced more branches plant-1

(9.22), while, minimum (8.35)
branches plant-1 were recorded in
Roma. Our results are in line with
Awodoyin et al. (2007) who stated
differences in branches plant-1 might
be due to inherited potential, growth
rate, higher nutrients translocation,
integration and dry matter
partitioning. On the other hand weed
management by hand (hand weeding)
produced maximum branches plant-1

(11.61) followed by black plastic
(10.51), while minimum branches plant-

1 (2.90) were recorded in control. These
results agree with those of Saivastava
et al. (1994) who reported that
maximum branches plant-1 (14) were
recorded in hand weeding plots as
compared with weed free plot.
Fruits plant-1

Mean value of weed management
techniques indicated in Table-1
showed that weeds managed through
hand produced greatest fruits plant-1

(11.77) while least fruits plant-1

(4.94) were recorded in control plots.
These results agree with Diaz-Perez
and Batal (2002) who reported that
fruits plant-1 increased with weed
management techniques as compared
with control plots. Hand weeding has
increased number of fruit in tomato (5
fruit plant-1) compared to bare ground
and control plots. Tomato cultivars had
also significant effect on fruits plant-1.
Cultivar Money Maker produced
maximum fruits plant-1 (10.30) while
lowest fruits plant-1 (5.88) were
recorded in cultivar Roma. These
results are in conformity with Marwat
et al. (2002) who stated that
maximum fruits plant-1 due to
heritable superiority, development
rate, crop yield potential, higher
nutrient translocation, assimilation
and dry matter partitioning. The
interaction between W x V (Table-2)
showed that all tomato cultivars formed
utmost fruits plant-1 when applied weed

management techniques as compared
with control.
Weight of fruit plant-1 (kg)
Data regarding fruit plant-1 showed
(Table-1) that both weed
management techniques and tomato
cultivars and their interaction was
found significant. Those plots which
have applied weed management
techniques had significantly higher
weight of fruit plant-1 as compared to
control plots. Data regarding weed
management techniques showed that
managed weed through hand
produced highest weight of fruit plant-

1 (4.15 kg) while minimum weight of
fruit plant-1 (1.17 kg) was found in
control plots. Ashrafuzzaman et al.
(2011) reported maximum weight of
fruit plant-1 and fruit yield of tomato in
hand weeding plots as compared with
weedy check plots. Cultivar Money
Maker recorded maximum weight of
fruit plant-1 (2.73 kg) as compared to
cultivar Roma that produced 2.03 kg of
fruit plant-1. It may be due to their
genetic difference from other tomato
cultivars. The interaction between W x
V indicated in Table 2 showed that all
tomato cultivars produced greatest
weight of fruit plant-1 when applied
weed management techniques as
compared with control plots.
Fruit yield (kg ha-1)
Data regarding fruit yield showed that
maximum fruit yield (22242 kg ha-1)
was recorded in plots treated with
hand weeding whereas minimum fruit
yield (11042 kg ha-1) was observed in
control plots. The highest yield in hand
weeding and other weed control
methods may be attributed to better
weed control which makes the
availability of all the required resources
i.e. sunlight, nutrients, space and water
and decreased competition for tomato
plant to easily achieve all the resources
ultimately causing better yield. While in
control plots the lowest yield may be
due to inter and intra specific
competition. These results agree with
Rajablariani et al. (2012) who reported
that hand weeding significantly
increases yield and yield components of
tomato as compared with weed check
plots. Tomato fruit yield was also
significantly affected by tomato
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cultivars. Money Maker produced
20724 kg ha-1 fruit yield as compared
to Roma with minimum 12755 kg ha-1

yield. These results are also in
agreement with Singh and Shashi
(2012) who claimed that variation in
tomato yield in different cultivars could
be due to hereditary characteristics
and higher nutrients translocation
potential. Interaction between W x V
showed (Table-2) that all tomato
cultivars produced maximum fruit yield
when applied weed management
techniques as compared with control
plots.

CONCLUSION AND RECOMMENDATION
From this research it can be concluded
that cultivar Money Maker and hand
weeding produced significantly
maximum plant height, branches plant-

1, fruits plant-1, weight of fruit plant-1

(kg) and yield (kg ha-1) and therefore,
hand weeding management technique
and cultivar Money Maker are
recommended in Peshawar valley for
realizing higher yield of tomato crop.

REFERENCES CITED
Adigum, J.A. 2002. Chemical weed control in

transplanted rainfed tomato
(Lycopersicon esculentum Mill).
In the forest-savanna transition zone of south
western Nigeria. Agric. Environ., 2(2):
141-150.

Adigun, J.A., S.T.O. Lagoke, V.
Kumar and I.D. Erinle,. 1993.
Weed management studies in

transplanted tomato in
the Nigerian Savanna. Samaru.
J. Agric. Res. 10:29-39.

Akhtar, M.E., M.Z. Khan, M.T.
Rashid, Z. Ahsan, and S.
Ahmad. 2010. Effect of

potash
application on yield and

quality of tomato (Lycopersicon
esculentum Mill.) Pak. J.

Bot. 42(3): 1695-1702.
Ashrafuzzaman, M., M.A. Halim, M.R.

Ismail, S.M. Shahidullah and
M.A. Hossain. 2011. Effect of
plastic mulch on growth and
yield of chilli (Capsicum annuum
L.). Brazil Arch Biol.Technol.54
(2): 321-330.

Aslam. M., H.K. Ahamd, E. Ahamd,
Himayatullah, M.A. Khan and
A.G. Sagoo. 2007. Effect of
sowing methods and weed
control techniques on yield and
yield components of chickpea.
Pak. J. Weed Sci. Res. 13(1-2):
49-61.

Awodoyin,  R.O. and S. Ogunyemi.
2005. Use of sicklepod, Sennaob
tusifolia (L.) Irwin and Barneby,
as mulch interplant in cayenne
pepper, Capsicum frutescens L.,
production. Emirate J. Agric. Sci.
17(1): 10-22.

Awodoyin, R.O., F.I. Ogbeide, and O.
Oluwole. 2007. Effects of three
mulch types on the growth and
yield of tomato (Lycopersicon
esculentum Mill.) and weed
suppression in Ibadan,
Rainforest-savanna Transition
Zone of Nigeria. Tropical
Agriculture and Research
Extension, 5(3):31-39

Batish, D.R., M. Kaur, H.P. Sing and
R.K. Kohli. 2007. Phytotoxicity of
a medicinal plant, Anisomeles
indica against Phalaris minor and
its potential use as natural
herbicide in wheat fields. Crop
Prot 26: 948-952.

Diaz-Perez J.C and K.D. Batal. 2002.
Colored plastic film mulches
affect tomato growth and yield
via changes in root-zone
temperature. J. Ameri. Society.
Hort. Sci. 127: 127-135.

Hashim, S., K.B. Marwat, M. Saeed, M.
Haroon, M .Waqas and
Shahfahad. 2013. Developing a
sustainable and eco-friendly
weed management system using
organic and inorganic mulching
techniques. Pak. J. Bot. 45(2):
483-486.

Hochmuth, G.J., R.C. Hochmuth
and S.M. Olson. 2001.
Polyethylene Mulching for Early
Vegetable Production in North
Flor-ida. University of
Florida/Institute of Food and
Agricultural Sciences (UF/IFAS),
Flor-ida A & M University
Cooperative Extension
Programm. http:/edis. ifas. ufl.
edu. Accessed on 14/12/2013.



436 Ahmad I. et al, Yield and yield attributes of tomato ….

Khurshid, K., M. Iqbal, M.S. A.rif and A.
Nawaz. 2006. Effect of tillage
and mulch on soil physical
properties and growth of maize.
Int. J. Agri. Bio. 8(5): 593-596.

Marana, J., R. Gagora, E. Paredes and
R. Labarda. 1986. Critical period
of competition from weeds in
desert sown tomatos. Tech. Agri.
Hort. 2(1): 73-83.

Marwat, K.B., G. Hassan, M.N Khan
and M. Zubair. 2002. Effect of
weed interference on
transplanted tomatoes
(Lycopersicon esculentum Mill.).
Pak. J. Weed Sci. Res. 8: 19-24.

MINFA. 2012. Agriculture statistic of
Pakistan, Ministry of food,
agriculture and Livestock, Govt.
of Pakistan, Islamabad.

Picman, J. and A.K Picman. 1984.
Authotoxicity in Parthenium
hysterophorus and its possible
role in control of germination.
Bioche. Sys. Eco. 12: 287-297.

Rajablariani, H., R. Rafezi and F.H.
Khan. 2012. Using Colored
Plastic Mulches in Tomato
(Lycopersicon esculentum L.)
production. Agri. Animal Sci.
47(3). 113-119.

Rasheed, S.J. 2009. Integrated weed
management in tomato. M.Sc.
(H) Thesis, Submitted to  Deptt.
of Weed.Sci. NWFP Agri. Uni.
Pesh. Pp. 02.

Saxena, M.C. 1987.Agronomy of
chickpea. (Saxena, M. C. and
Sing, K. B. eds). C. A. B. Int.
Wallingford, Oxen UK. Pp. 207-
232.

Steel, R.G.D. and J.H. Torrie. 1980.
Principles and Procedures of
Statistics. McGraw Hill Book Co.
Inc. New York. Pp. 481.

Shahid R. 1999. Effect of calcium in
prolonging the shelflife of
tomato. M.Sc. (H) Thesis,
submitted to Department of
Horticulture. NWFP. Agri. Uni.
Pesh. Pp 36.

Sharif, M., T. Burni, F. Wahid, F. Khan,
S. Khan, A. Khan and A. Shah.
2013. Effect of rock phosphate
composted with organic
materials on yield and
phosphorus uptake of wheat and
Mungbean crops. Pak. J. Bot.
45(4): 1349-1356.

Singh, and K. Shashi. 2012. Effect of
black plastic mulch on soil
temperature and tomato yield in
mid hills of Garhwal Himalayas.
J. Hort. Forestry, 4(4): 78-80.

Srivastava, P.K., M.M. Parikh, N.G.
Sawani and S. Raman. 1994.
Effect of drip irrigation and
mulching on tomato yield. Water
Manage, 25:179-184.

STATISTIX. Statistix for Windows
Analytical Softwares, Version
8.0, USA (2005).

Usman, K., E. Ahmad, M.U Khan, A.
Ahmad, A. Imdad and J. Iqbal.
2005. Integrated weed
management in okra. Pak. J.
Weed Sci. Res. 11(1-2): 55-60.

Weston, L.A. 1996. Utilization of
allelopathy for weed
management in agro
ecosystems. Agron. J. 88: 860-
866.

Zahedi, S.M, N.A Ansari and S.A.
Eftekhari. 2012.  Investigation of
yield and adaptation of ten
selected genotypes of tomato
under subtropical climate
conditions (Ahvaz). J. Food and
Agri. Env. 10(1): 782-786.



Pak. J. Weed Sci. Res., 23(4): pages 431-438, 2017 437

Table I. Weed density (m-2), plant height (cm), branches plant-1, fruits
plant-1, weight of fruit plant-1(kg) and yield (kg ha-1) of tomato cultivars
as affected by weed management techniques
Treatment Weed

density
m-2

Plant
height
(cm)

Branches
plant-1

Fruits
plant-1

Weight of
fruit plant-1

(kg)

Fruit
yield
(kg ha-

1)
Weed control methods
Black plastic as
mulch

68 e 52 a 10.51 b 10.3 b 3.46 b 19821 b

Eucalyptus leaves
as mulch

131 b 44  e 5.65 e 6.46 f 1.45 f 14141 f

Newspaper as
Mulch

83 d 49 bc 9.10 c 9.32bc 2.76 c 18684 c

Cyperus rotundus
(Extract)

108 c 46 d 8.40 cd 7.41ef 2.10 de 16271 e

Convolvulus
arvensis (extract)

104 c 47 cd 8.26 d 8.44
cd

2.31 d 17289 d

Ammi
visnaga(extract)

114 c 46 d 7.87 d 7.46
de

1.88 e 15483 e

Hand weeding 36 f 50 ab 11.61 a 11.77
a

4.15 a 22242 a

Control 205 a 33 f 2.90 f 4.94 g 1.17f 11042 g

LSD0.05 11.19 2.13 0.81 0.98 0.28 185
Cultivars
Roma 108 a 38 c 8.35 b 5.88 c 2.03 c 12755 c

Money Maker 100 b 51 a 9.22 a 10.30
a

2.73 a 20724 a

Rio Grand 110 a 49 b 8.35 b 8.62 b 2.47 b 17135 b

LSD0.05 6.85 1.30 0.49 0.61 0.17 113
Interaction
W x V Ns * ns * * *
Means in the same category followed by different letters are significantly different by
LSD Test
P ≤0.05 levels.
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Table-2. Interaction effects of weed management techniques and
tomato cultivars on plant height (cm), fruits plant-1, weight of fruit
plant-1(kg) and yield (kg ha-1)

Cultivars  x
Weed
control
methods

Plant height
(cm)

Fruits plant-1 Weight of fruit
plant-1 (kg)

Yield (kg ha-

1)

V1 x T1 40.56 6.93 2.87 13362
V1 x T2 37.00 4.80 1.08 12954
V1 x T3 38.70 6.36 2.50 13421
V1 x T4 37.27 5.90 1.87 13146
V1 x T5 38.57 6.76 2.08 13100
V1 x T6 37.10 5.13 1.74 1347
V1 x T7 40.77 6.57l 3.06 13857
V1 x T8 30.23 4.50 1.03 8721
V2 x T1 59.07 13.23 4.26 24918
V2 x T2 47.97 7.43 1.72 17315
V2 x T3 55.07 12.03 2.88 22896
V2 x T4 52.63 8.73 2.30 19533
V2 x T5 52.30 10.23 2.64 20792
V2 x T6 52.40 8.86 1.93 18285
V2 x T7 55.03 16.50 5.00 28523
V2 x T8 34.03 5.36 1.13 13533
V3 x T1 55.57 10.73 3.26 21183
V3 x T2 45.67 7.16 1.57 12152
V3 x T3 52.87 9.56 2.90 19733
V3 x T4 48.73 7.60 2.14 16133
V3 x T5 49.53 8.33 2.21 17974
V3 x T6 47.57 8.40 1.97 14688
V3 x T7 55.17 12.23 4.38 24344
V3 x T8 34.46 4.96 1.37 10873
LSD (0.05) 3.70 1.71 0.49 320
T1 = Black plastic as mulch T2 = Eucalyptus leaves as mulch T3 = Newspaper as
mulch
T4 = Cyperus rotundus (extract) T5 = Convolvulus arvensis (extract)
T6 = Ammi visnaga(extract) T7 = Hand weeding T8 = Control
V1 = Roma V2 = Money Maker V3 = Rio Grand


