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Abstract

An experiment was carried out during the rabi season of 2007-2008 to find out the effect of different
doses of NAA (N; 0 ppm, N, 50 ppm, N, 100 ppm and N, 120 ppm) on vegetative growth, yield and quality
of three tomato cultivars viz., NUN-1560 (V ), NUN-964 (V,) and NUN-963 (V,). The results revealed
that cultivars, NAA doses and their interaction effect were significant regarding yield and yield contributing
characters and quality parameters. The maximum plant height (cm), diameter of main shoot (mm),
number of fruit clusters per plant, number of seeds per fruit, number of fruits per plant and fruit yield per
ha (q) was observed in cultivar V. The highest plant height (cm), number of branches per plant, number of
fruit clusters per plant, number of fruits per plant, fruit length (cm), fruit width (cm), fruit yield per ha (q),
storability (day) and total soluble solids (TSS). °Brix were recorded with N, (NAA 50 ppm). The cultivar V,
with growth regulator N, exhibited the highest value for almost all the characters.
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Tomato (Lycopersicon esculentum Mill.) is com-
mercially important throughout the world both for
fresh fruit market and for the processed food indus-
tries, and it ranks second in importance after potato
in many countries. There are many methods adopted
to increase the yield of the crop which comprise mainly
of cultural and chemical practices. Both these tech-
niques have been successfully exploited by many to
increase the yield of tomato. In the present study we
are concerned with the chemical i.e. growth regulator
NAA. The specific quantities of growth regulators in
the plants are directly responsible for the promotion,
inhibition or otherwise modification in the physiologi-
cal processes. Synthetic auxin analogs include 1-naph-
thalene acetic acid (NAA), 2, 4-dichlorophenoxyace-
tic acid (2, 4-D), and others. The effect of NAA has
been observed to mainly effect cell elongation, im-
proves phototropism, apical formation, respiration and
flower bud initiation (1). NAA is commonly used in
horticulture crops. The higher concentrations of NAA
inhibit growth and exert toxic effects on the plants so
optimum concentrations are required for beneficial
effects of NAA. The NAA perhaps interfere with the
variation in temperature which in turn affects the flow-
ering adversely. It also affects the physiological pro-
cesses, hastens maturity and produces better quality

fruits. Therefore, the present experiment was planned
to study the role of NAA on growth, yield and quality
of tomato.

Methods

The present investigation was carried out dur-
ing rabi season from September 2007 to April 2008 at
the Vegetable Research Farm of the Department of
Horticulture, Institute of Agricultural Sciences,
B.H.U., Varanasi (UP). Three hybrid varieties of to-
mato (V,: NUN-1560, V,: NUN-964 and V, : NUN-
963) was selected for the present study. The treat-
ments comprised of four levels of plant growth sub-
stances i.e. NAA (N : control, N, : 50, N,: 100 and N,
: 120 ppm). The experiment was laid out in factorial
randomized block design with three replications. The
soil was sandy loam and had good fertility. The plot
size was 3 X 2.25 m and spacing was 60 x 45. NAA
applied was in the form of planofix and was applied
with hand sprayer. It was used at 50% flowering stage
of the plant. The observations were recorded from 10
competitive plants from each replication on thirteen
parameters viz., plant height (cm), number of branches
per plant, fruit length (cm), fruit width (cm), number of
fruit clusters per plant, number of fruits per cluster,
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Table 1. Combined effect of cultivars and NAA doses on vegetative growth, yield and quality of tomato.

Num-

Num- ber Num-

ber of ber Num-  Ave- Num- Total

of fruit of ber rage ber Fruit solu-
Treat- bran-  Fruit clus- fruits  of fruit of yield ble Redu-
ment Plant  ches len- Fruit  ters per fruits ~ wei- seeds  per Stora- solids cing
combi-  height per gth width  per clus- per ght per ha bility (TSS) sugar
nation (cm)  plant  (cm) (cm) plant  ter plant  (g) fruit (q) (day) °Brix (%)
VN, 59.30 7.21 2.81 3.23 4.51 4.07 1538 65.86 86.33 428.61 10.00 2.90 1.15
VN, 65.70 9.20 3.78  3.79 7.68 5.67 2337 71.54 97.70 591.58 12.84 3.50 1.40
VN, 63.41 7.70 3.45 3.38 7.19 5.14 22.33  68.59 94.70 571.50 11.62 3.21 1.43
VN, 61.21 7.53 3.30  3.27 6.92 4.55 20.22  67.79 93.66 51530 10.62 3.01 1.41
VN, 57.19 7.20 320  3.21 5.11 4.10 15.84 65.33 80.88 394.81 8.58 2.80 1.19
VN, 63.62 9.23 4.67 4.24 7.44 5.98 21.00 72.18 82.89 55580 11.90 3.27 1.45
VN, 62.26 8.43 4.10 3.48 6.18 5.35 19.64 67.90 76.60 474.44 11.36 3.17 1.56
VN, 59.23  7.57 4.06 3.39 5.87 4.71 19.52 66.37 69.62 441.84 992 3.16 1.53
V.N, 57.58 6.17 3.27  2.85 3.66 4.17 12.74 63.62 68.20 31532 9.64 2.96 1.25
V.N, 64.32  7.53 4.65 4.01 4.98 6.81 18.25 73.00 78.52 480.00 13.21 3.71 1.63
V.N, 62.49 7.50 4.51 3.60 4.66 6.61 16.93 71.06 75.73 44494 12.44 3.53 1.70
V.N, 59.84 5.93 3.98 3.37 4.02 5.53 16.76 69.05 74.22 428.39 11.16 3.36 1.66
SE+ 0.62 NS NS NS 0.45 0.27 NS NS NS 6.75 0.46 0.14 0.03
CD
at 5% 1.81 NS NS NS 1.30 0.78 NS NS NS 19.81 1.37 0.42 0.10

number of fruits per plant, average fruit weight (g),
number of seeds per fruit, fruit yield per hectare (q),
storability (days), total soluble solids (T. S. S. in
°Brix) and reducing sugar (%). The analysis of vari-
ance was done as suggested by Panse and Sukhatme

2.
Results and Discussion

All the cultivars studied showed significant dif-
ference for all characters related to growth, yield and
quality attributes (Table 1). The growth and yield at-
tributes were also found significant in relation to
varying levels of NAA doses. The maximum plant
height (65.70 cm) was recorded in treatment combi-
nation VN, followed by V.N, (64.32) and VN,
(63.92), while, it was found minimum in treatment com-
bination V,N; (57.19 cm). As for as the number of
branching is concerned, the maximum number of
branches per plant was exhibited by treatment combi-
nation VN, (9.23) and it was at par with V N, (9.20)
followed by V.N, (8.43), whereas, the minimum num-
ber of branches per plant was recorded by treatment
combination V,N, (5.93). Fruit length was maximum
by treatment combination V_ N, (4.67 cm) which was
atparwith V.N, (4.65 cm) followed by V.N, (4.51 cm),

while , it was registered minimum in treatment combi-
nation V| N (2.81 cm). But in case of fruit width, al-
most similar pattern was observed. The maximum fruit
width was exhibited by treatment combination V,N,
(4.24 cm) followed by V.N, (4.01 cm)and VN, (3.79
cm) and minimum value was observed in treatment
combination V,N (2.85 cm). In case of number of fruit
clusters per plant, the highest number of fruit clus-
ters was exhibited by treatment combination V N,
(7.68) which was at par with VN, (7.44) followed by
VN, (7.19) while, it was found minimum in treatment
combination V,N (3.66). However, number of fruits
per cluster was observed maximum with treatment
combination V,N, (6.81) which was at par with V,N,
(6.61) followed by V,N, (5.98) and V N, (5.67),
whereas, minimum value was observed in treatment
combination V N, (4.07). The number of fruits per plant
is a very important character, if there is more number
of fruits, obviously there is more yield. The maximum
number of fruits per plant was recorded with treat-
ment combination V N, (23.37) followed by V N,
(22.33)and VN (21.00), while, it was found minimum
intreatment combination V,N (12.74). The maximum
average fruit weight was recorded with treatment com-
bination VN, (73.00 g) followed by VN, (72.18 g)
and V N, (71.54 g), whereas, it was minimum in treat-
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ment combination VN, (63.52 g). It was also noted
that, if the number of fruits was more, the average
fruit weight was less. As for as, number of seeds per
fruit is concerned, it was found highest in variety V,
with treatment combination of V N, (97.70) followed
by V\N, (94.70) and V| N, (93.66). Whereas, the mini-
mum number of seeds per fruit was recorded with
treatment combination VN, (68.20 g). Yield is also very
important character for any crop and it was found
highest in treatment combination V| N, (591.58 q) fol-
lowedby VN, (571.50 q) and VN, (555.80 q), while it
was observed minimum with treatment combination
V.N,(315.32q).

A significant variation of cultivars and NAA lev-
els was found on quality parameter of tomato (Table
1). The maximum storability was recorded with treat-
ment combination VN, (13.21), which was statisti-
callyatpar with V N, (12.84) followed by V.N, (12.44).
The minimum storability was recorded in treatment
combination VN, (8.58). The maximum T. S. S. was
recorded with treatment combination VN, (3.71 °Brix)
which was statistically at par with V.N_ (3.53 “Brix)
followed by V N, (3.50 °Brix), but, minimum value
was registered by treatment combination VN (2.80
%Brix). In case of reducing sugar, it was found maxi-
mum with treatment combination VN, (1.70%) fol-
lowed by VN, (1.66%) and VN, (1.63%) and the low-
est value was recorded in treatment combination V N,
(1.15%). The results of the experiment were in agree-
ment with the findings of Akhtar et al. (3), Bhosle et
al. (4), Perez-Zabath and Ramirez (5), Phookan et al.
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(6) and Singh (7) for so many characters.

On the basis of the present investigation it could
be concluded that, the veriety V, (NUN-1560) and V,
(NUN-964) along with concentration of N, (50 ppm
NAA) were found to be superior for almost all char-
acters. Hence these hybrids cultivars and 50 ppm
concentration of NAA could be recommended for
commercial cultivation under the agro-climatic condi-
tions of Varanasi after large scale testing in farmer’s
fields.

References

1. Krishnamoorthy H. N. 1981. Plant growth substan-
ces. Tata McGraw Publ. Co., India.

2. Panse V. G. and P. V. Sukhatme. 1978. Statistical
methods for agricultural workers. ICAR, New Delhi,
India.

3. Akhtar N., A. H. Bhuiyan, A. Quadir and F. Mondal.
1996. Effect of NAA on the yield and quality of
summer tomato. Ann. Bangla. Agric. 6 : 67—70.

4. Bhosle A. B., S. B. Khrbhade, P. B. Sanap and M. K.
Gorad. 2002. Effect of growth hormones on gro-
wth, yield of summer tomato (Lycopersicon esculen-
tum Mill.). Orissa J. Hort. 30 : 63—65.

5. Perez-Zabath, M. and G. Ramirez- Oliversas. 1980.
Effect of season and growth regulators on flowering,
fruit set and development of the tomato. J. Agric.
The Univ Puerto Rico. 64 : 460—473.

6. Phookan D. B., A. Shadeque and P. J. Baruah. 1991.
Effect of plant growth regulators on yield and quality
of tomato. Veg. Sci. 18 : 93—96.

7.  Singh D. K. 1999. Response of hybrid tomato (Lyco-
persicon esculentum) to growth regulators. Ind. J.
Agric. Sci. 69 : 523—525.



