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Abstract

The experiment comprising of five transplanting time viz.,
15th December, 30th December, 15th January, 30th January and
15th February and three mulching materials, i.e. black
polyethylene, wheat straw and control, was conducted at
Research Farm, Department of Vegetable Science, CCS
Haryana Agricultural University, Hisar during Rabi season
of 2014. The transplanting times showed significant effect
on all the parameters. Mulching materials also showed
significant effect on all the traits except TSS and acidity.
The minimum intensity (6.8 and 12.0) and dry weight (8.2
and 17.2 g) of weeds at 45 and 60 days after transplanting
were recorded when the crop was planted on 15th December
under black polyethylene mulch, respectively. The TSS in
tomato fruit were estimated significantly higher (5.7%) when
the transplanting was done on 15th December but mulching
had no significant effect on TSS. Ascorbic acid content
decreased significantly with delayed transplanting. The
maximum ascorbic acid content and titratable acidity was
estimated 27.6 mg/100 g and 0.48%, respectively when the
tomato seedlings were transplanted on 15th December under
black polyethylene mulch. It can be concluded that the crop
planted on 30th December under black polyethylene mulch
had less weeds’ population and produced better yield and
quality of tomato with benefit to cost ratio Rs 3.12.

Keywords: Tomato, transplanting dates, mulching, weed
intensity, yield and quality

Introduction

Tomato (Solanum lycopersicum L.), belonging to
Solanaceae family, is grown widely all over the world. A
large portion of total tomato production is processed
into value added durable products, thus, it ranks first in
the list of canned and processed products. It is also
added in soups and vegetable curries to improve taste
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and flavour.  It has high nutritive value, especially in
terms of vitamin C, A and minerals.  Both, its pulp and
juice are intestinal antiseptic, blood purifier, mild appetizer
and promoter of gastric secretion. It removes
constipation, keeps the intestine smooth, stimulates torpid
liver and is good in chronic dyspepsia. It is a powerhouse
of curative properties and a most important protective
food due to the presence of lycopene pigment, which
acts as a potent antioxidant, inhibiting oxidation of low-
density lipoprotein, thus, it is associated with low risk
of cardiovascular diseases. In India, numerous tomato
processing varieties are available but the information
regarding optimum transplanting time and suitable
mulching material under different climatic conditions is
meager. In North India, tomato is usually transplanted
from November to February but occurrence of frost
during this period is a great bottleneck in getting early
crop. The crop management practices like mulching with
crop residues and plastic mulches help in conserving
soil moisture (Singh 2011). Therefore, the experiment
was conducted to find out the suitable transplanting time
and mulch.

Materials and Methods

The study was carried out at Research Farm, Department
of Vegetable Science, CCS Haryana Agricultural
University, Hisar during Rabi season of 2014 to find out
the optimum transplanting time and suitable mulching
material. The treatments were laid out in split plot design
keeping the date of transplanting viz., 15th December,
30th December, 15 th January, 30 th January and 15 th

February in main plot and mulching material i.e., black
polyethylene (20 µm thickness), wheat straw (5 cm
thickness) and control (no mulch) in sub-plot with three
replications. Soil of the experimental plot was poor in
organic carbon and available nitrogen, medium in
phosphorus and high in potash with having high pH.
The 45 days old healthy seedlings of tomato cv. Hisar
Arun raised in plastic pro-trays were transplanted at a
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spacing of 60×45 cm in the plots of 3.60×2.70 m size.
All the recommended cultural practices and plant
protection measures were followed to raise a healthy
crop. The data were recorded on intensity and dry weight
of weeds (g/m2) at 45 and 60 DAT, yield (q/ha), total
soluble solids (TSS, %), acidity (%) and ascorbic acid
(mg/100 g) and were subjected to statistical analysis
(Panse and Sukhatme 1967).

Results and Discussion

Effect of date of transplanting on weed intensity:
The data presented in Table 1 show that different dates
of transplanting and mulching materials significantly
influenced the weed intensity at 45 and 60 days after
transplanting. Weed intensity increased with the delay
in transplanting, which might be due to increased soil
temperature and less coverage of land surface area by
the crop plants canopy. These results are in line with
those of Zafar et al. (2010) who reported that there
was an increase in weed population and biomass with
the increase of weed-crop competition period. Ghosheh
et al. (2010) also reported that weed biomass was much
higher in weedy plots. Amare et al. (2015) recorded the
lowest weed density in plot kept weed free up to harvest

and not weeded up to 15 DAT (0.0 and 0.0 m2), whereas
the highest weed density was recorded in weedy check
plot up to harvest (146.51, 161.33 m2).

Effect of date of transplanting on weed dry weight:
The different transplanting dates and mulching materials
influenced weed dry weight significantly (Table 1). The
weed dry weight (g/m2) was greater in late-planted crop
as compared to crop transplanted early. The maximum
(77.6 and 88.8 g) and the minimum (47.2 and 59.7 g)
weed dry weight (g/m2) at 45 and 60 days after
transplanting were recorded with 15th February and
15th December planted crop, respectively. The minimum
weed dry weight in crop planted at early stage might be
due to prevailing low temperature for longer period,
which checked the weed seeds to germinate but the
summer weed seeds did germinate with the delay in
transplanting due to increased soil temperature. Amare
et al. (2015) recorded lowest weed dry weight in weed
free and not weeded up to 15 DAT (0.0 and 0.0 g/m2)
and highest in weedy check up to harvest (1127.2 and
1093.2 g/m2) in 2013 and 2014, respectively.

Effect of date of transplanting on fruit yield: The
data pertaining to fruit yield per plot and per hectare

Table 1: Effect of transplanting time and mulching materials on yield and quality parameters of tomato

M1= Black polyethylene mulch; M2= Wheat straw, M3= No mulch and S1= 15th December, S2= 30th December, S3= 15th January, S4= 30th
January and S5= 15th February

Treatments Weed 
Intensity/m2 

45DAT 

Weed 
Intensity/ m2 

60DAT 

Weed dry 
weight/ m2 

45DAT 

Weed dry 
weight/ m2 

60DAT 

Total yield 
(q/ha) 

Total 
soluble 
solids 
(%) 

Acidity 
(%) 

Ascorbic 
acid content 

(%) 

M1 6.8 8.2 12.0 17.2 324.8 5.7 0.48 27.6 
M2 30.4 40.8 49.1 57.2 257.3 5.4 0.51 25.7 
M3 88.2 91.2 80.5 104.6 176.6 5.3 0.48 24.7 

S1 

Mean 41.8 46.7 47.2 59.7 252.9 5.5 0.49 26.0 
M1 8.4 13.5 14.1 19.0 352.6 5.6 0.42 24.5 
M2 36.5 46.4 54.0 62.4 288.4 5.3 0.45 24.3 
M3 90.7 108.6 95.7 109.9 199.9 5.2 0.39 23.9 S2 

Mean 45.2 56.2 54.6 63.8 280.3 5.4 0.42 24.2 
M1 10.4 15.4 16.5 20.9 331.5 5.4 0.38 22.2 
M2 42.8 52.6 58.8 67.6 272.5 4.8 0.35 21.8 
M3 96.2 119.1 110.0 118.2 184.4 4.5 0.31 22.6 S3 

Mean 49.8 62.3 61.8 68.9 262.8 4.9 0.35 22.2 
M1 13.7 16.3 19.2 26.8 281.5 4.8 0.34 21.6 
M2 50.3 59.3 64.2 79.3 220.6 4.5 0.31 21.5 
M3 101.2 128.2 124.8 133.3 141.0 4.4 0.36 20.2 S4 

Mean 55.0 67.9 69.4 79.8 214.4 4.6 0.33 21.1 
M1 15.0 18.9 24.1 28.6 235.2 4.7 0.23 20.9 
M2 62.1 66.8 69.2 93.0 178.8 4.4 0.22 20.7 
M3 116.3 140.3 139.4 144.9 105.5 4.2 0.19 18.9 S5 

Mean 64.5 75.3 77.6 88.8 173.2 4.4 0.21 20.2 
M1 10.9 14.4 17.2 22.5 305.1 5.2 0.37 23.4 
M2 44.5 53.2 59.1 71.9 243.5 4.8 0.37 22.8 Overall mulching mean 
M3 98.5 117.5 110.1 122.2 161.5 4.7 0.35 22.1 

Date of Sowing 9.7 1.4 1.8 1.0 9.2 0.6 0.03 0.8 
Mulching 7.8 1.2 1.1 1.0 7.1 NS NS 0.7 
Date at same level of mulching 1.7 2.7 2.7 2.1 NS NS NS NS 
Mulching at same level of date 1.8 2.9 2.6 2.3 NS NS NS NS 
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show that date of transplanting significantly influenced
fruit yield of tomato crop. The crop transplanted on
30th December gave maximum fruit yield per plot (28.9
kg) and per hectare (280.3 q) as compared to late planted
crop, which might be due to the availability of more
time for vegetative as well as reproductive phase in early
planted crop since the plants accumulated more
assimilates. In late transplanted crop, the temperature
at flowering stage exceeded to 35 ºC, which impaired
fruit set in tomato due to the elongation of style, poor
and sterile pollen and ovule production, poor pollen
germination, slow pollen tube growth, lack of anther
dehiscence due to the absence of endothecium layer,
and lack of pollination and fertilization which led to poor
fruit set and finally lower fruit yield. The results of
present study confirm the findings of Amador et al.
(2005) and Hossain et al. (2013 and 2014) who recorded
the inverse relationship between tomato yield and weed
dry weight.

Effect of date of transplanting on quality: Quality of
the tomato fruit is determined by total soluble solids,
which help in the recovery of processed products.
Acidity is considered ideal for processing and high
ascorbic acid helps in better retention of red colour and
flavour of the processed products. The quality
parameters viz., total soluble solids and acidity, were
influenced significantly (Table 1) due to the dates of
transplanting but not due to mulching materials, while
ascorbic acid was influenced by different transplanting
dates and mulching materials. The maximum total soluble
solids, ascorbic acid and acidity was recorded when
the seedlings were transplanted on 15th December (5.5%,
0.49% and 26.0 mg/100 g pulp) followed by 30th
December (5.4%, 0.42% and 24.2 mg/100 g pulp,
respectively), whereas, the minimum total soluble solids,
acidity and ascorbic acid was recorded under 15th
February transplanting date (4.4%, 0.21% and 20.2 mg/
100 g pulp, respectively). The findings of present
investigation agree with the findings of Madhumathi and
Sadarunnisa (2013) also reported that the tomato fruits
harvested from early planted crop had significantly higher
ascorbic acid (20.81 mg/100 g pulp) than the fruits
obtained from late planted crop, while Singh et al. (2015)
estimated more total soluble solids (5.55%) in tomato
fruits harvested from early-planted crop as compared

to fruits obtained from late-planted crop.

Effect of mulching on weed intensity: The minimum
number of weeds at 45 and 60 days after transplanting
was recorded when the crop was planted on 15 th

December (41.8 and 46.7, respectively), which might
be due to low temperature longer period in early planted
crop but the weed seeds germination increased with
too much delay in transplanting, which might be due to
the increase in soil temperature. The present results are
in agreement with the findings of Grassbaugh et al.
(2004) who reported 80% reduction in weed biomass
under black plastic mulch, Ngouajio and Ernest (2004)
reported the highest and lowest weed biomass under
white and black plastic mulches, respectively and
Rajablariani et al. (2012) reported that the silver/black
and black plastic mulch blocked the weed seed
germination, except a few, which emerged through the
transplanting holes. Amare et al. (2015) recorded that
mulching with black polyethylene suppressed the weed
intensity to a minimum level but the wheat straw did
not affect the weeds population much.

Effect of mulching on weed dry weight (g/m2):
Among the mulch treatments, the minimum weed dry
weight (g/m2) was recorded under black polyethylene
mulch (17.2 and 22.5 g/m2) followed by wheat straw
mulch (59.1 and 71.9 g/m2) and the maximum weed
dry weight (g/m2) at 45 and 60 days after transplanting
was recorded under no mulch treatment (110.1 and
122.2 g/m2), respectively. This might be because of the
inhibition of sunlight transmission by the black
polyethylene, as light is an integral part of photosynthesis
essentially required for the growth of weed plants. The
results of present study are in agreement with the
findings of Chakraborty and Sadhu (1994) who reported
polyethylene mulch irrespective of colour superior to
rice straw or water hyacinth mulch in suppressing weed
growth significantly. Polyethylene and biodegradable
plastic mulch resisted most of the weeds well, except
for purple nut sedge, which was able to pierce the
plastics in tomato. Most weed species were controlled
by using mulching materials in tomato except purple
nut sedge, which was controlled only by paper mulch,
and the best weed control and the lowest weed biomass
were achieved by paper mulch followed by polyethylene

Table 2: Total fruit yield, net monetary returns and B:C ratio as influenced by different transplanting time and mulching
material in tomato

Price of tomato fruit= Rs. 1000/quintal, Wheat Straw=500/q, Black Polyethylene sheet= 170 rs./kilo

Sr. 
No. 

Treatments Variable cost 
(Rs./ha) 

Treatment cost 
(Rs./ha) 

Total cost 
(Rs./ha) 

Yield 
(q/ha) 

Gross return 
(Rs./ha) 

Net return 
(Rs./ha) 

B:C ratio 

1. Control 60018 0.0 60018 161.5 161500 101482 1.69 
2. Wheat Straw 60018 4500 64518 243.5 243500 178982 2.77 
3. Black polyethylene sheet 60018 14000 74018 305.1 305100 231082 3.12 
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and biodegradable plastic mulch (Anzalone et al. 2010).

Effect of mulching on fruit yield: Among mulch
treatments, it is apparent from the data that all the mulch
treatments increased tomato fruit yield per hectare as
compared to control. The maximum fruit yield per plot
and hectare was recorded under black polyethylene
mulch (25.7 kg and 305.1 q) and minimum under no
mulch treatment (15.9 kg and 161.5 q). Organic
mulching significantly increases the plant height, leaf
area, leaf weight, fruit weight, fruit yield, fruit density,
post-harvest shelf-life and TSS of tomato (Singh et al.
(2013). Nagalakshmi et al. (2002) obtained the
maximum fruit yield of chilli with the application of black
LLDPE mulch (8.60 t/ha) compared to organic and no
mulch. Whereas Gandhi and Bains (2006) reported that
the crop planted under straw mulch produced higher
number of branches (8.7), fruit weight (28.08 g) and
total yield (49.63 t/ha) as compared to no mulch (8.1,
27.86 g and 47.85 t/ha, respectively) in tomato.

Effect of mulching on quality: The various mulching
treatments had no significant effect on total soluble solids
and acidity but had significant effect on ascorbic acid
content. The maximum ascorbic acid content was
recorded under black polyethylene mulch (23.4 mg/100
g), whereas, the minimum ascorbic acid content was
recorded under control treatment (22.1 mg/100 g) at
same level of no mulch treatment. The findings of
present study are in line with the findings of
Ashrafuzzaman et al. (2011) found higher vitamin C
content in chilli fruits harvested from the plants raised
under black polyethylene mulch. Tipu et al. (2014)
estimated the highest total soluble solids (6.67%) in
tomato grown with rice husk as compared to fruits of
control treatment.

Interactive effect of time of transplanting and
mulching: The interactional effect of different
transplanting dates and mulching materials on intensity
and dry weight of weeds per square meter was found
significant. The minimum intensity (6.8 and 8.2/m2) and
dry weight of weeds (12.0 and 17.2 g/m2) at 45 and 60
days after transplanting was found under 15th December
transplanting date in combination with black polyethylene
mulch closely followed by 30th December (8.4 and 13.5/
m2) and (14.1 and 19.0 g/m2) at same level of mulch.
The interactional effects of different transplanting dates
and mulching at same level of mulch and mulching and
transplanting dates at same level of date were found
non-significant with respect to total fruit yield per
hectare. The interactional effects of different
transplanting dates and mulching at same level of mulch,
and mulching and transplanting dates at same level of
transplanting date were found non-significant with

respect to fruit quality parameters.

Economics: The benefit: cost ratio (Table 2) indicates
that among the various mulching treatments, the highest
benefit: cost ratio (Rs. 3.12:1.00) was registered with
black polyethylene mulch followed by wheat straw
mulch (Rs. 2.77:1.00), whereas, the minimum benefit:
cost ratio was registered with control (no mulch)
treatment (Rs. 1.69:1). These findings are in close
agreement with the results of More et al. (2014) who
achieved the highest marketable fruit yield and benefit
to cost ratio with crop transplanted early (5th
November) and mulched with black polythene (49.65
t/ha and 2.05: 1.00) closely followed by crop planted
on 5th November and mulched with sugarcane tress
(43.08 t/ha and 1.87:1.00), respectively.

It is concluded that tomato crop planted on 30th

December under black polyethylene mulch was found
economically best for obtaining minimum weed intensity
and dry weight and maximum fruit yield with better
quality parameters. The highest benefit cost ratio (Rs.
3.12:1.00) was recorded under black polyethylene mulch
and lowest with control treatment (Rs.1.69:1.00).

Lkkjka'k

VekVj esa 5 ikS/k jksiM+ le; vFkkZr~ 15 fnlEcj] 30 fnlEcj] 15
tuojh] 30 tuojh rFkk 15 Qjojh ,oa rhu iyokj inkFkZ
tSls&dkyh ikyh bFkk;fyu] xsgw¡ dk Hkwlk] o fu;U=d lfgr o’kZ
2014 esa “kks/k ç{ks=] lCth foKku foHkkx] pkS/kjh pj.k flag
gfj;k.kk d̀f’k fo”ofo|ky; fglkj ¼gfj;k.kk½ esa “kks/k fd;k x;kA
jksiM+ dk lkFkZd çHkko lHkh xq.kkas ij ik;k x;kA iykoj inkFkksZa
dk Hkh dqy foys; Bksl rFkk vEyrk dks NksM+dj lkFkZd çHkko ik;k
x;kA [kjirokj dh lcls de l?kurk ¼6-8 ,oa 12-0½ “kq’d Hkkj
¼8-2 o 17-2 xzke½ ikS/k jksiM+ ds 45 ,oa 60 fnu ckn ikyhFkhu
iyokj ds rgr 15 fnlEcj dks jksiM+ ij ik;k x;kA ikS/k jksiM+]
15 fnlEcj dks fd;k x;k rks Qyksa dqy foys; Bksl dh lcls
vfèkd ¼5-7 çfr”kr½ Ikk;k x;k tcfd iyokj dk dksbZ lkFkZd
çHkko dqy Bksl foys; ij ugha FkkA nsj ls ikS/k jksiM+ djus ij
,LdkfoZd ,lhM dh ek=k esa lkFkZd fxjkoV ntZ dh x;hA 15
fnlEcj dks dkyh ikyhbFkk;kfyu iyokj dk iz;ksx dj ikS/k
jksiM+ fd;k x;k rc vf/kdre ,lhM o ekiu vEyrk dk ewY;
Øe”k% 27-6 fexzk@100 xzke o 0-48 çfr”kr ik;k x;kA blls
fu’d’kZ fudyrk gS fd 30 fnlEcj dks dkyh ikyhbFkk;fyu
iyokj ds lkFk ikS/k jksiM+ djrs gSa rks [kjirokj dh la[;k de
rFkk mit T;knk feyrh gS ftuesa ykHk ykxr vuqikr 3-12 jgkA
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