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ABSTRACT
This study was carried out during the two late summer seasons of

2014 and 2015 at the Research Farm of the Faculty of Agriculture,
Minia University, Minia/ Egypt. The purpose of the study was to
evaluate the effect of 4-chlorophenoxy acetic acid (4-CPA) at four
levels i.e.; Zero (control), 40, 80 and 120 ppm on the flowering and
fruiting stage of growth for two tomato hybrids (Nema 1400 and
Pelateniom 5043). 4-CPA was sprayed twise, the first one at the initial
flower clusters and the second one three days later. Data were
collected twice during was sprayed twice, the first one at the initial
flower clusters and the second one three the flowering and fruiting
stage, the first one at full blooming and the second one after fruit
maturity.

In general, obtained results could be summarized as follow:

1. The two hybrids of tomatoes showed only significant increase on
average No. of fruits/plant and average weight / fruit. Nema 1400
was significantly more superior on the average No. of fruits / plant
than Pelateniom 5043, whereas Pelateniom 5043 was significantly
higher on the average weight / fruit than Nema 1400, in both
seasons.

2. Application of 4-CPA at 120 ppm had significantly increased the
percentages of mean No. of flower clusters / plant by 72.6 and 93
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and the percentages of mean No. of flowers /plant by 110 and 113,
as well as increasing the percentages of mean total yield / fed. by
of average weight / fruit by 30.4 and 26.9 as compared with control
plants in the first and second seasons, respectively. Although, 4-
CPA at 120 ppm had significantly increased average early yield
/fed., No. of fruits / plant , fruit length and diameter but their
values were lower than that obtained with 4 — CPA at 80 ppm, in
both seasons.

. The interactions of both hybrids with 4- CPA rate at 120 ppm
showed  the most significant increases with insignificant
differences between the mean values of both hybrids on No. of
flower clusters / plant , No. of flowers / plant as well as total
yield/fed, average length and diameter / fruit , in both seasons.
Whereas, the interaction between Nema 1400 and 80 ppm 4 CPA
was significantly more superior on the average number of fruits /
plant than Pelateniom 5043, in the meantime Pelateniom 5043 with
80 ppm 4 —CPA was significantly higher on the average weight /
fruit than Nema 1400 with 80 ppm 4 -CPA, in both seasons. The
interactions of the two hybrids with 4-CPA concentrations showed
in fruit juice unclear effect on TSS and pH but insignificant effect
on Vit.C, in both seasons.

Therefore, it could be concluded that spraying the flower clusters

of tomato twice at initial flowering stage and three days later with 4 —
CPA at 120 ppm had stimulated the highest total yield and increased
early yield with better fruits quality of tomato grown on late summer
season and it is recommended for applications under quite similar

environmental conditions.

Keywords: Tomato — 4-chlorophenoxy acetic acid — 4-CPA

INTRODUCTION

Tomato is one of the most
important vegetable crops grown all
over the world. It belongs to the family
Solanaceae. Tomato has a significant
role in human nutrition because of its
rich source of lycopene, minerals and
vitamins such as ascorbic acid and b-
carotene which are anti-oxidants and
promote good health (Wilcox et al.,
2003). Tomato plants can grow under
a wide range of climatic conditions,

but extremely sensitive to hot and wet
growing conditions (Ahmad, 2002).
Abdulla  and  Verkerk.,, (1968)
indicated that high temperature (both
day and night) is one of the most
limiting factor for tomato production.
Picken.,(1984) reported that high day
and night temperature above 32°C and
21°C, respectively, was the limiting
factor to fruit-set due to an impaired
complex of physiological process in
the pistil, which results in floral or
fruit abscission and poor pollination
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that followed by poor fertilization.
Shemu et al.,(2014) used four levels of
4-CPA (zero, 10, 20 and 30 ppm) on
tomatoes and reported a significant
difference between plants that received
4-CPA and control plants, on the No.
of flower clusters/plant, the highest
No. was gained by 4-CPA at 20 ppm.
Sasaki et al., (2005) found that
synthetic auxin 4-CPA (at 20 ppm
reduced  pre-harvest  fruit  drop,
increased the No.of fruits / plant and
yield. Gemici et al. (2006) reported
that application of 4-CPA at 5.103
ppm was effective on increasing both
yield and quality of tomato. Poliquit
and Diputadu(2007) observed that
application of 4-CPA at 75 ppm on
tomato was more affective during
anthesis period than one week after
anthesis with increasing the yield and
yield components of tomato. Baliyan
et al., (2013) used four concentrations
of 4-CPA (0, 15, 45 and 75 ppm) on
tomato plants and showed that the
level of 75 ppm had increased the total
yield of plants. Sanada et al., (2011)
showed that 4-CPA was applied as a
supplement to overcome disadvantages
faced tomatoes growers such as
reduction in yield and fruits quality.
There are significant difference
between plants that received 4-CPA at
20 ppm and control plants, 4-CPA had
increased the No. of flowers or fruits /
plant and total yield compared to
control plants as reported by (Shemu
et al., 2014 and Rahman et al., 2015),
While, Karim et al., (2015) used four
doses of 4-CPA (control, 20, 40 and 60
ppm) and found the same results with

4-CPA at 60 ppm than other
concentrations. Mahmood and
Bahar.,(2008) used four levels of 4-
CPA (0, 25, 50 and 100 ppm) and
reported that 50 ppm dose had
increased the average No. of flowers /
plant in tomato plants while 100 ppm
had increased average No. of fruits and
average fruit weight. Also, the
individual fruit weight had increased
by using 4-CPA at 20 ppm than
control (Shemu et al, 2014 and

Rahman et al., 2015).
Nandwani.,(2015) mentioned  that
there are significant  difference

between treated and non-treated plants,
4-CPA at 20 ppm had increased the
average fruit weight and total yield,
whereas fruit juice acidity (pH) did not
show any significant difference
between those treated with 4-CPA and
control plants. Shemu et al., (2014)
reported that significant difference
between plants that had received 4-
CPA at 20 ppm and control plants, on
fruit length and fruit diameter.
Ozgiven et al., (1998) used five
different concentrations of 4-CPA
(zero, 15, 30, 60 and 90 ppm) and
found that the highest yield / plant and
good quality fruits were obtained from
plants that treated with 4-CPA at 60
ppm. Das et al., (2015) found that 4-
CPA at 2000 ppm had increased No.
of flowers, total yield, No. of fruits,
averages of fruit weight, length and
diameter in pepper plants.

Therefore, this study  was
undertaken to evaluate the impact of 4-
CPA at 4 concentrations on the
flowering and fruiting parameters of
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two tomato hybrids i.e.; (Nema 1400
and Pelateniom 5043), plants grown
under high temperature during the late
summer seasons at Minia Governorate,

Egypt.

MATERIALS AND METHODS

This experiment was carried out
at the Research Farm of the Faculty of
Agriculture, Minia University, Minia
Governorate, Egypt. The study was
conducted during the two late summer
seasons of 2014 and 2015. Two tomato
hybrids i.e.; (Nema 1400 and
Pelateniom 5043) were selected for
this study.

4- Chlorophenoxy acetic acid (4-
CPA) was applied at four
concentrations i.e. Control, 40, 80 and
120 ppm on the two tomato hybrids.
The two factors of the experiment
were laid out in Randomized Complete
Block Design (RCBD) in split plot
arrangement with three replicates.
Each plot area was ~14 m* with three
ridges (1.15m width and 4m length)
and the spacing was maintained within
plant to plant 40 cm. All other
agricultural  practices of tomato
production other than the applied
treatments were done as recommended
by the Egyptian Ministry of
Agriculture

4-CPA was sprayed twice on
each  flower clusters in two
applications for each plant. The first
application was applied at the initial
stage of flowering and the second one
was done three days later. Sprayed was
done early in the morning to avoid

rapid drying of the spray solution due
to evaporation.

Data were collected from five
randomly taken plants from each plot.
The productive parameters of growth;
viz., No. of flower clusters / plant, No.
of flowers / plant, early yield / plant
(gm), and / feddan (ton), total yield/
plant (gm), and / feddan (ton), average
No. of fruits / plant, average weight /
fruit (gm), average length / fruit (mm),
and average diameter / fruit (mm).
Vitamin ¢ content (mg/100g), pH and
total soluble solids (TSS) in the fruit
juice were measured.

Data were statistically analyzed
with the help of MSTAT-C program to
find out the statistical significance of
the experimental results. The mean
values of all parameters were
separated by Duncan's Multiple Range
Test (DMRT) at 5% probability.

RESULTS AND DISCUSSION

No. of flower clusters / plant and No.
of flowers/ plant.

Data in Table (1) showed
insignificant differences between the
two hybrids of tomatoes on mean
number of flower clusters and number
of flowers/ plant, in both seasons. This
may be due to its genetic components.

Application  of 4- CPA
significantly increased the mean
number of flower clusters and number
of flowers/ plant as compared to
control plants, in both seasons.
Increasing 4 — CPA concentrations up
to the highest level showed the most
significant increases on the two
parameters, in both seasons
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Application of 4-CPA at 120 ppm had
significantly increased the percentages
of mean number of flower clusters /
plant by 726 and 93 and the
percentages of mean number of
flowers /plant by 110 and 113 in the
first and second seasons, respectively.

The interactions of the two
hybrids and the four levels of 4 — CPA
showed significant increases on the
two parameters, in both seasons. The
most  significant  increases  were
obtained from the interaction of both
hybrids and 120 ppm 4 —CPA on mean
number of flower clusters and number
of flowers/ plant in the two seasons.
Insignificant differences between their
mean values, in both seasons. The
interaction of hybrid Nema 1400 with
120 ppm 4 — CPA had increased the
percentages of mean number of flower
clusters by 69.6 and 85.7 whereas the
interaction of hybrid Pelateniom 5043
with 120 ppm 4 —CPA had increased
the percentage of this parameter by
75.7 and 100.8 in the first and second
seasons, respectively. Meanwhile, the
interaction of hybrid Nema 1400 with
120 ppm 4 — CPA had increased the
percentages of mean number of
flowers / plant by 104 and 100.3,
whereas the interaction of hybrid
Pelateniom 5043 with 120 ppm 4 —
CPA had increased the percentage of
this parameter by 115.6 and 126.0 in
the first and second seasons,
respectively. These results are in
harmony with those obtained by
shemu et al., 2014, Karim et al., 2015
and Rahman et al., 2015.

Early yield per plant and per
feddan.

Data in Table (2) indicated
insignificant differences between the
two hybrids of tomatoes on mean early
yield per plant and per feddan, in both
seasons.

Application  of 4- CPA
significantly increased the mean
weight of early yield per plant and per
feddan as compared to control plants,
in both seasons. Application of 4-CPA
at 80 ppm had the most significant
increases on early yield, in both
seasons. The percentages increases on
mean early yield per plant were 51.1
and 79, and per feddan were 50.3 and
78.7 as compared to control plants in
the first and second seasons,
respectively.

The interactions between two
hybrids and the four concentrations of
4 — CPA showed significant increases
on the early yield, in both seasons. The
most  significant  increases were
obtained from the interaction between
both hybrids and 80 ppm 4 —CPA with
insignificant differences between their
mean values, in both seasons. The
interaction between hybrid Nema 1400
and 80 ppm 4 — CPA had increased the
percentages of mean early yield per
plant by 54.3 and 75.8 whereas the
interaction between hybrid Pelateniom
5043 with 80 ppm 4 -CPA had
increased the percentage of this
parameter by 47.5 and 82.7 in the first
and second seasons, respectively.
Meanwhile, the interaction between
hybrid Nema 1400 and 80 ppm 4 —
CPA had increased the percentages of
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mean early yield per feddan by 53.3
and 74.9 whereas the interaction
between hybrid Pelateniom 5043 with
80 ppm 4 —CPA had increased the
percentage of this parameter by 47.5
and 82.7 in the first and second
seasons, respectively .The obtained
results are in line with Picken.,(1984)
who reported that high day and night
temperature was the limiting factor to
fruit-set due to an impaired complex of
physiological process in the pistil,
which results in floral or fruit
abscission and poor pollination that
followed by poor fertilization.

Total yield per plant and per
feddan.

Data in Table (3) show
insignificant differences between the
two hybrids of tomatoes on mean
weight of total yield per feddan in the
first season. On the contrary,
significant difference was obtained
between the two hybrids in the second
season. This result may be due to
variation on some environmental
factors between the two seasons which
affected the gene expression of the two
hybrids.

Application of 4- CPA
significantly increased the mean
weight of total yield per plant and per
feddan as compared to control plants,
in both seasons. Increasing 4 — CPA
concentrations up to the highest level
had increased this parameter, in both
seasons Application of 4-CPA at 120
ppm had increased the percentages of
mean total yield per plant by 45.9 and
58.8 and the percentages of mean total

yield per feddan by 45.9 and 58.8 in
the first and second seasons,
respectively.

The interactions between the two
hybrids and the four concentrations of
4 — CPA show significant increases on
this parameter, in both seasons. The
most significant increases are obtained
from the interaction between both
hybrids and 120 ppm 4 —CPA on mean
total yield, in the two seasons.
Insignificant differences between their
mean values of this character, in both
seasons. The interaction between
hybrid Nema 1400 and 120 ppm 4 —
CPA had increased the percentages of
mean total yield per plant by 47.6 and
67.1 whereas the interaction between
hybrid Pelateniom 5043 with 120 ppm
4 —CPA had increased the percentage
of this parameter by 44.2 and 50.6 in
the first and second  seasons,
respectively. Meanwhile, the
interaction between hybrid Nema 1400
and 120 ppm 4 — CPA had increased
the percentages of mean total yield per
feddan by 47.7 and 67.1, whereas the
interaction between hybrid Pelateniom
5043 with 120 ppm 4 -CPA had
increased the percentage of this
parameter by 44.1 and 50.6 in the first
and second seasons, respectively.
These results are compatible with
Baliyan et al.,(2013) who found that
application of 4-CPA at high grade has
increased the total yield of tomato and
noted that with increasing the 4-CPA
concentration, the tomato yield had
increased
Average number of fruits per plant
and average weight per fruit.
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Data in Table (4) indicated
significant differences between the two
hybrids of tomatoes on average
number of fruits per plant and average
weight per fruit, in both seasons.
Nema 1400 was significantly more
superior on the average number of
fruits per plant than Pelateniom 5043,
wherease, Pelateniom 5043 was
significantly higher in the average
weight per fruit than Nema 1400, in
both seasons.

Application of 4- CPA
significantly increased the average
number of fruits per plant and average
weight per fruit as compared to control
plants, in both seasons. Application of
4-CPA at 80 ppm had the most
significant increases on the average
number of fruits per plant, in both
seasons. On the other hand, application
of 4-CPA at 120 ppm had the most
significant increases on the average
weight per fruit. The percentages
increases on the average number of
fruits per plant with 120 ppm CPA
were 21.4 and 42.00 and on the
average weight per fruit were 30.4 and
26.9 as compared to control plants in
the first and second seasons,
respectively.

The interactions between the two
hybrids and the four concentrations of
4 — CPA showed significant increases
on the two parameters, in both
seasons. The most significant increases
were obtained from the interaction
between both hybrids and 80 ppm 4 —
CPA on the average number of fruits
per plant with insignificant differences
between their mean values, in both

seasons. In the meantime the
interaction between both hybrids and
120 ppm 4-CPA resulted on the
highest significant increases on the
average weight per fruit with
insignificant differences between their
mean values, in both seasons. The
interaction between hybrid Nema 1400
and 80 ppm 4 — CPA had increased the
percentages of average number of
fruits per plant by 23.3 and 38.8
whereas the interaction between
hybrid Pelateniom 5043 with 80 ppm 4
—CPA had increased the percentage of
this parameter by 18.7 and 46.8 in the
first and second seasons,
respectively. Meanwhile, the
interaction between hybrid Nema 1400
and 120 ppm 4 — CPA had increased
the percentages of mean average
weight per fruit by 35.8 and 35.0,
whereas the interaction between hybrid
Pelateniom 5043 with 120 ppm 4 —
CPA had increased the percentages of
this parameter by 26.5 and 22.1 in the
first and second seasons, respectively .
Mahmood and Bahar., (2008) reported
that 4-CPA at 100 ppm had increased
the average fruits number per plant and
average fruit weight of tomato plants.
At the same time Das et al.,(2015)
agreed with these results on pepper
plants with application of 2000 ppm
4-CPA.

Average length and diameter per
fruit.

Data in Table (5) showed
inconsistent results on average length /
fruit and average diameter / fruit
between the two hybrids of tomatoes,
in both seasons. Average length / fruit
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showed significant difference in the
second season Wwhereas, average
diameter / fruit showed significant
difference in the first season. This
contradictory may be due to any
variation in some environmental
factors between the two seasons.
Application  of 4- CPA
significantly increased the average
length and diameter per fruit as
compared to control plants, in both
seasons. Increasing 4 - CPA
concentrations up to 120 ppm had
significantly increased the average
length / fruit, in both seasons.
Whereas, this result was true for
average diameter / fruit in the first
season, Meanwhile 4-CPA at 80 ppm
had the most significant increases on
this character in the second season.
The interactions between the two
hybrids and the four concentrations of
4 — CPA showed significant increases
on the two parameters, in both
seasons. In general, the most
significant increases were obtained
from the interaction between both
hybrids and 80 ppm 4 —CPA on the
average length and average diameter
per fruit in the two seasons.
Insignificant differences between their
mean values, in both seasons. These
results are in agreement with Sakar et
al., (2014) and Choudhury et al.,

(2013).
Average T.SS and pH of fruits.
Data in Table (6) show

insignificant differences between the

two hybrids of tomatoes in TSS and
pH of tomato juice, in both seasons.
Application of 4-CPA had
significantly increased the mean values
of TSS and pH, only in the second
season.

On the other hand, the
interactions between the two hybrids
and the four concentrations of 4 — CPA
show significant increases on the two
parameters, in both seasons. It seems
that 4-CPA at 40 ppm show the most
significant increases on the two
parameters, in both seasons. This
results are on the same approach with
the results obtained by YoungHah et
al.,(2009) and Nandwani.,(2015) .
Average vitamin C.

Data in Table (7) did not show
any significant differences between the
two hybrids of tomatoes, and the four
concentrations of 4-CPA as well as the
interaction between the two hybrids
with the 4 concentrations of 4- CPA on
mean vitamin C, in both seasons.

4-CPA as a promotor growth
regulators caused natural sinks for the
sprayed parts i.e: the initial flowers,
the flower clusters and early fruits,
which tends to strengthen these parts
in relation to those that unsprayed.
Then the movement of assimilation i.e:
sugars and amino acids as well as
some inorganic ions will more
preferentially in the plant toward the
sprayed parts which caused sinks for
these substances and increased the
early yield and the total yield.
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Table 1: Effect of applied 4-chlorophenoxy acetic acid (4-CPA) at four concentrations on number of flower clusters /
plant and number of flowers / plant on both tomato hybrids grown under the two summer seasons conditions of

2014 and 2015.
No. of flower clusters/ plant No. of flowers /plant
Tree;tmen 2014 mean 2015 mean 2014 mean 2015 mean
S
hybridl  hybrid2 hybridl  hybrid2 B hybridl  hybrid2 hybridl  hybrid2 B
Control 21.33b 20.58b 20.96 19.75d 19.17d 19.46  90.58d 90.92d 90.75 91.00de 83.17e 87.08
B C D D
4-CPA 40 22.33b 25.17b 23.75 22.00cd 22.67cd 22.33 106.8cd 121.5c 114.2 106.3cd 112.00c 109.2
ppm B C C C
4-CPA  35.00a 3250a 33.75 29.67bc 26.67cd 28.17 183.3a 156.2b 169.8 159.8b 154.00b 156.9
80ppm A B B B
4-CPA  36.17a 36.17a 36.17 36.67ab 38.50a 37.58 185.2a 196.00a 190.6 182.3a 188.00a 185.2
120ppm A A A A
mean A 28.71A 28.60A 27.02A  26.75A 141.5A 141.1A 134.9A 134.3A
| | | | | | | | | | | | |
LSD A NS NS NS NS
4,792 5.205 14.26 13.84
LSDB 6.777 7.360 20.17 19.57
LSD AB
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Table 2: Effect of applied 4-chlorophenoxy acetic acid (4-CPA) at four concentrations on early yield / plant and early
yield / feddan on both tomato hybrids grown under the two summer seasons conditions of 2014 and 2015.

early yield /plant (gm.) early yield / feddan (ton)
2014 mean 2015 mean 2014 mean 2015 mean
Treatment hybridl hybridz  ©  hybridl hybridz | ©  hybridl  hybridz| © hybridl  hybridz | ©
s
Control 1903e 1955e 1929  1888de 1789 1838 13.46e 13.68e 13.57 13.26de 12.52e 12.89
C D C D
4-CPA 40 2572c 2293d 2432  2096d 2670c 2383 18.0bc 16.05d 17.03 14.67d 18.69c 16.68
ppm B C B C
4-CPA 2946a 2883ab 2915 33l4a 3269a 3291  20.62a 20.18ab 20.40 23.19a 22.88a 23.04
80ppm A A A A
4-CPA  2688bc 2857ab 2773 2992b  2939b 2966  18.82bc 20.00ab 19.41 20.95b  20.57b  20.76
120ppm A B A B
mean A 2527A  2497A 2572A  2667A 17.73A  17.48A 18.02A  18.67A
| | | | | | | | | | | | |
LSD A NS NS NS NS
158.3 177.8 1.138 1.230
LSDB 223.9 251.5 1.610 1.739
LSD AB

Values with the same letters (within a column) do not differ significantly according to Duncan's test
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Table 3:Effect of applied 4-chlorophenoxy acetic acid (4-CPA) at four concentrations on total yield (gm) / plant and total
yield(ton) / feddan of the both tomato hybrids grown under the two summer seasons conditions of 2014 and 2015.

total yield / plant (gm.)

total yield / feddan (ton)

2014 mean 2015 mean 2014 mean 2015 mean
Treatment hybridl hybrid2 hybridl  hybrid hybridl  hybrid2 B hybridl  hybrid2 B
S 2
Control  2838e 2897e 2867  2760e 2800e 2780 19.86e 20.28e 20.07  19.32¢e 19.60e  19.46
D D D D
4-CPA 40 3359d 3661c 3510 3535d 3526d 3531 23.52d 25.63c 2457 24.74d 24.68d 24.71
ppm C C C C
4-CPA 3855b  3981b 3918 4379b  4148c 4263 26.99b 27.87b  27.43 30.65b 29.03c  29.84
80ppm B B B B
4-CPA  4190a  4176a 4183  4613a  4216bc 4415 29.33a 29.23a 29.28 32.29a  29.51bc 30.90
120ppm A A A A
mean A 3561A  3679A 3822A 3673B 24.92A  25.75A 26.75A 25.71B
| | | | | | | | | | | | |
LSD A NS 5941 NS 0.4157
90.08 127.4 0.6302 0.8922
LSD B 127.4 180.2 0.8913 1.262
LSD AB
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Table 4 :Effect of applied 4-chlorophenoxy acetic acid (4-CPA) at four concentrations on average number of fruits/plant

and average weight/fruit of both tomato hybrids grown under the two summer seasons conditions of 2014 and

2015.
average No. of fruits / plant average weight / fruit (gm.)
2014 mean 2015 mean 2014 mean 2015 mean

Treatments hybridl  hybrid2 hybridl  hybrid2 hybridl  hybrid2 hybridl  hybrid2

Control 42.97c 31.07f 37.02C 41.60cd 27.60f 34.60C 63.37f 93.27c 78.32C  66.37¢ 101.6b 83.97B
4-CPA 40 48.80b 34.40e 41.60B 45.00c 34.87e 39.93B 68.87ef  106.4b 87.65B 78.73d 101.1b 89.93B

ppm

4-CPA 53.00a 36.87d 44,93A 57.73a 40.53d 49.13A 72.73e 108.0b 90.37B  76.10d 102.4b 89.23B

80ppm

4-CPA 48.73b 35.40de 42.07B 51.53b 34.20e 42.87B 86.07d 118.0a 102.1A 89.60c 123.6a 106.6A

120ppm

mean A 48.383Am  34.43Bm 48.97Am  34.30Bm 72.76Bm  106.4Am 77.70Bm  107.2Am

LSD A 2.138 2.084 2.500 4.608

1.527 2.966 3.969 6.290
LSDB 2.160 2.977 5.614 8.896
LSD AB

Values with the same letters (within a column) do not differ significantly according to Duncan's test
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Table 5: Effect of applied 4-chlorophenoxy acetic acid (4-CPA) at four concentrations on average length(mm)/fruit and
average diameter(mm)/fruit of both tomato hybrids grown under the two summer seasons conditions of 2014 and
2015.

average length / fruit (mm.) average diameter / fruit (mm.)

2014 mean 2015 mean 2014 mean 2015 mean

B B B
Treatments  hybridl  hybrid2 hybridl  hybrid2 hybridl  hybrid2 hybridl  hybrid2

Control 49.65d 48.30d 48.97D  52.05f 64.95c 58.50C 49.76f 58.76e 54.26D 50.59d 53.58¢ 52.08C
4-CPA 40  52.98c 54.11c 53.54C 54.97ef  70.20b 62.59B  53.43f 67.68¢c 60.56C 54.23bc  54.21bc  54.22B

ppm
4-CPA  5860a 565lb  57.55B 56.70e  71.72b  64.21B 60.61de 73.14b  66.87B 57.19ab 57.43ab  57.31A
80ppm
4-CPA  60.33a 59.42a  59.87A 60.77d  79.03a  69.90A 63.88cd 77.78a  70.83A 5817a  57.05ab  57.61A
120ppm
mean A 55.39Am  54.58Am 56.12Bm  71.47Am 56.92Bm  69.34Am 55.04Am  55.57Am
LSD A NS 3.900 3.694 NS
1.396 2.644 3.133 2.100
LsbB 1.975 3.740 4.431 2.970
LSD AB

Values with the same letters (within a column) do not differ significantly according to Duncan's test
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Table 6: Effect of applied 4-chlorophenoxy acetic acid (4-CPA) at four concentrations on average TSS and pH in tomato
juice of both tomato hybrids grown under the two summer seasons conditions of 2014 and 2015.

t.ss (%) pH (%)
2014 mean 2015 mean B 2014 mean 2015 mean B
Treatmen hybridl hybrid2 hybridl  hybrid2 hybridl  hybrid2 hybridl  hybrid2
ts
Control 3.667a 3.217b 3.442 3583a 3.200b 3.392B 4.079a 3.784b 3.931 3.923b 4.072a 3.997B
b A b b A b
4-CPA 3.933a 3.567a 3.750 3.800a 3.667a 3.733A 3.945a 4.277a 4.111 3.884b 4.154a 4.019B
40 ppm b A b b B b A
4-CPA 3.800a 3.867a 3.833 3.700a 3.933a 3.817A 4.153a 4.116a 4.135 4.057a 4.17l1a 4.114A
80ppm b b A b b b A b B
4-CPA 3.467a 3.433a 3.450 3.667a 3.700a 3.683A 4.162a 4.169a 4.165 4.213a 4.252a 4.233A
120ppm b b A b b B b b A
mean A  3.717A 3.521A 3.688A 3.625A 4,085A 4.086A 4.019A 4.162A
| | | | | | | | | | | | |
LSD A NS NS NS NS
NS 0.3938 NS 0.1319
LSD B 0.5846 0.5569 0.4247 0.1866
LSD AB
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Table 7: Effect of applied 4-chlorophenoxy acetic acid (4-CPA) at four
concentrations on average Vitamin C content in tomato juice of both tomato
hybrids grown under the two summer seasons conditions of 2014 and 2015.

Vit.C
Treatments 2014 mean 2015 mean
hybridl  hybrid2 B hybridl  hybrid2 B
Control 30.20a 30.20a 30.20A 34.70a 28.90a 31.80A
4-CPA 40 ppm 28.40a 30.00a 29.20A 32.00a 32.80a 32.40A
4-CPA 80ppm  28.80a 30.00a 29.40A 31.20a 32.40a 31.80A
4-CPA 120ppm 32.00a 31.20a 31.60A 33.20a 29.20a 31.20A
mean A 29.85Am 30.35Am 32.78Am  30.82Am
LSD A NS NS
LSD B NS NS
LSD AB NS NS

Values with the same letters (within a column) do not differ significantly according

to Duncan's test

It is obvious from this study that
application of 4 — CPA at 120 ppm
significantly overcome the impair
effect of high temperature during the
late summer season. Therefore, it
could be concluded that spraying the
flower clusters of tomato twice at
initial flowering stage and three days
later with 4 — CPA at 120ppm had
stimulated the highest total yield as
well as early yield with better fruits
quality of tomato grown on late
summer season and could be
recommended to apply under quite
similar environmental condition.

REFERENCES

Abdullah AA, and Verkerk K (1968).
Growth, flowering and fruit-set of
the tomato at higher temperature.
Neth. J. Agric. Sci. 16:71-76. (C.F

Progressive Agriculture 26: 32-37,
ISSN: 1017 — 8139).

Ahmad S, (2002). Genetics of fruit set
and related traits in tomato under
hot-humid  conditions. Ph.D.
Thesis. BSMRAU. pp. 44 -
180.(C.F. Progressive Agriculture
26: 32-37, ISSN: 1017 — 8139).

Baliyan, S. P., K. S. Madhava RAO, P.
S. Baliyan and M. Manabile
(2013): The effects of 4-
chlorophenoxyacetic acid plant
growth regulator on the fruit set,
yield and economic benefit of
growing  tomatoes in  high
temperatures. International Journal
of  Agricultural Science and
Research (IJASR): Vol. 3, Issue 2,
Jun 2013, 29-36.

Choi YoungHah; Kang NamJun; Park

KyoungSub; Chun Hee; Cho
MyeongWhan; Um YeongCheol
and You HeeYong (2009):

-141 -



Yassin et al., 2016

Influence of fruiting methods on

fruit characteristics in cherry
tomato. Korean Journal  of
Horticultural Science &
Technology;  27(1):62-66.  19.

http://www.horticulture .

Choudhury, S., N. Islam, M.D. Sarkar
and M.A. Ali (2013): Growth and
Yield of Summer Tomato as
Influenced by Plant Growth
Regulators. Intl. J. Sustain. Agric.,
5 (1): 25-28, 2013.

Das .S.K., Md. Dulal Sarkar, M.J.
Alam, M.G. Robbani and 1M.H.
Kabir (2015): Influence of Plant
Growth  Regulators on Yield
Contributing Characters and Yield
of Bell Pepper (Capsicum annum)
Varieties. J. Plant Sci., 10 (2): 63-
69 .

Dilip Nandwani (2015): effect of 4-
chlorophenoxy acetic acid on fruit
set and yield of heat tolerant tomato
cultivars grown under greenhouse
conditions. Projournal of
Agricultural ~ Science  Research
(PASR): 3(1), pp. 15-21..

Karim .Md. Rezaul., Most. Altaf-Un-
Nahar and Md. Sazzad Sahariar
(2015): Improvement of summer
tomato (Lycopersicon esculentum
Mill.)  production  using  4-
chlorophenoxy acetic acid. Journal
of Bioscience and Agriculture
Research: Vol. 04, Issue 02: 86-91.

Leonard C. Luckwill (1981): Growth
regulators in crop production 1%
publishers limited. 41 Bedford
square London WCL 3DQ PP 23-
25.

Mahmood S. and M.R. Bahar (2008):
response of 4-CPA on the yield of
summer-grown tomatoes. ACTA
HORT C. 774.50.

Meliha Gemici, Bengu Turkyilmazl &
Kit Tan (2006): Effects of 2,4-D
and 4-CPA on yield and quality of
the tomato, Lycopersicon
esculentum Miller. JFS, Vol 29,
(2006),24-32.

Ozguven, A.l. M. Paksoy and K.
Abak. 1998. The effect of 4-CPA in
tomato growing in greenhouse on
the fruit set, quality and amount of
4-CPA residue in fruit. Proc. 8th
Int. Sym. Plant Bioregulators in
Fruit Production, Acta Hort. 463;
243-248 .

Picken AJF (1984). A review of
pollination and fruit-set in tomato
(Lycopersicone sculentum  Mill).
Hort. Sci. 59:1-13. (C.F Rahman
.M, etal. Plant growth regulators
promote growth and vyield of
summer tomato  (lycopersicone
sculentum  Mill.).  Progressive
Agriculture 26: 32-37, ISSN: 1017
—8139).

Poliquit RD, MT Diputadu (2007).
Tomato fruit parthenocarpy and
yield increase in response to
chlorophenoxyacetic acid. Ann.
Trop. Res., 29(1): 14-25..

Rahman .M, MA Nahar, MS Sahariar
and MR Karim (2015): Plant
growth regulators promote growth
and vyield of summer tomato
(lycopersicone sculentum  Mill.).
Progressive Agriculture 26: 32-37,
ISSN: 1017 — 8139.

-142 -



Yassin et al., 2016

Sanada, A., H. Kunori, K. Koshio, S.
Iwahori and H. Takahashi,
2011.Effect of 4-
chlorphenoxyacetic acid
application on vyield and fruit
quality of tomato (Solanum
lycopersicumL.) J. lIssaas 17 (1):
52-58.

Sarkar M. D., M. Shah Jahan, M. H.
Kabir, K. Kabir and R. N. Rojoni
(2014): Flower and Fruit Setting of
Summer Tomato Regulated by
Plant Hormones. App. Sci. Report.
7 (3), 2014: 117-120.

Sasaki H, T Yano, A Yamasaki

temperature inhibition in tomato
fruit set by plant growth regulators.
JARQ, 39: 135-138.

Shemu.S. A.,, M. R. Amin, I. H.
Shiam, H. Mehraj and A. F. M.
Jamal Uddin (2014): Effect of
Tomatotone on Growth and Yield
of Summer Tomato. Journal of
science, technology & environment
informatics. VVolume 01, Issue 02,
Article No. 7, pp. 54-59.

Wilcox J, G Catignani, C Lazarus
(2003).Tomatoes and
cardiovascular health. Crit. Rev.
Food Sci. Nutr., 43(1):1-18.

(2005).  Reduction of  high

il padlal
(hwall ablaball o Ll cliag Jganally salll o Ao )3l cOlalaal) Gy il
sl aaa Cig s il
Cnll (A gyallly @)l palll Uaje o AN e uSsiby sl ol cYama il -
phlabll (b e

daaa ardall 38 daaa — hlall Mo Clug Chags — daal) 0 alad (G — o daaa Dbl
Lial daels — el 48— bl o

ise DA eae— Ll [ Lisall dnals e )3 20K Afial) de ) halls dppail) 038 Capyal

O €5 Aag)l 5l ar i Al o2 a e a3l L2015 - 2014 Al iyl
@Al sall Alaje o ((gsldd) eia 120 580 540 5 jia) clisll (aes uSgids )<l
e S5y sl gl (G a3 (5043 a5l 5 1400 Lay ) ahalalall Gad (e (Y 5yl
o Ul pan a5 ol 3 aey agililly Al adlial) jsels Ayl e A1 ¢ oaiedy e ellal)

_143 -



Yassin et al., 2016

Lasacs « Ll i aay Alilly JalS LYY e (o8 V1 ¢ LAY sl dlase DA ilaga
= NV Lo Jeantiall il (andli Sa

a8y . Ladh 5yl () Jawsies il /W sae Lasgie o dygine saly) ablahll Jima (e DS ek
Ligina 33l Byl ()5 2y Leiw b [/ Ll sae lavgie (85043 2ol e 1400 Lol 5o
cOpansall ST 1400 Ll 8 oyl (35 oo 5043 psaid) b

Sl ) asssall (3 olal) b eia 120 die LY (men S5yl alasiul (g
gia) Al G3€, 93 572.6 J ol [ Al adlial) aae Jogial dsiall dpadl) saly)l gl
Lo sial o giall daall 3alyy ) ALYl ¢ dusina 30l 113 5110 J @l / Jlap¥) sae sl
530.4 J ol 5 o giad Ay gial) dpaail) 52l SIS, ¢ 58.8 545.9 J ad [ U Jyamnd)
Osalel) 8 e3a 120 s LAl e aSsids ol il of agys gl il 4556e 26.9
O J3 il Gy i o V) 8yl iy Jsdas b [ Ll saes s [ Sl Jseandll 3330 s
cOpansall S B lall (8 eha B0 die LAl (asa uS5ids )5S el e agle Jiasiall

MS (8 salal) (B eia 120 e LI (e S5yl 5 Ortmel o Jeliil) ekl 3
S ALEYL b [l saey il [ Apasl adliall sae haugie o Lygine 30Ly) Gpassall
51400 Led) g deldill LS (o (AL iangd) IS ) s Jsda Jasgiay (ASI Jguandl)
2Dl (e adaadle ST (S8 (e (sl (8 oy 80 e LAl (men iS5 gyl
S5 S iy 5043 Al OIS caf gl s s ¢ b/ Ll sae bawgia e 5043
LAY (mas S5y 5105 1400 Lasil) (ra JAST Lisina palall (8 oa 80 vie Ll (mes
S5 i) (e de @l s ady Byl (s i (o (sl B eha 80 2
o Lsie L (gsine il ol Las pH 5 T.SS o zouimss clilal) (aes oS5y )5l il
cOpansall S A Lgina W jpae (A C Gaalid

120 vie LAl Gaen oS yids sl silly allalall a3l adlial) () of gitis of S ade el
5aly) Aol Chan AUT A Waasyy 4l adliall sels Ayay Aaje dic ¢ (iige o sl ok
irall sl 8 Aoy i) allalall Ll saga 8 Cuent g Sadl) Jpeanall 5 KU Jpeandll b
el agliiall 4l Cogplall cant \gipdaty aagiy ¢ ALl

- 144 -



