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EFFECT OF PLANT GROWTH REGULATORS ON GROWTH AND 

YIELD OF TOMATO (Liwpersicon esculeniwn A/i/f.) \'ARI ETIES 

By 

SADIA SHARMIN 

ABSTRACT 

The experiment was conducted at the Horticulture Farm of Sher-e-Bangla 

Agricultural University, Dhaka dunng the month of October 2007 to March 2008 

to study the efThet of plant growth regulators on growth and yield of tomato. The 

experiment was laid out in Randoniiv.ed Coniplete Block Design with three 

replications. Three plant growth regulators ((1 NAA. 	GA and (1:4  IAA) 

and three tomato varieties (V1 BARI Tomato 3, V 	BARI Tomato 7 and 

V=BARl Tomato 9) were used in this experiment. In case of plant growth 

regulators the results of the experiment showed that G produced hIghest tiumber 

of branches per plant (12.37), number of flower per plant (91.51) and yield (126.6 

t/ha). In case of tomato variety highest number of branches per plant (11.8]). 

number of flower per plant (91.66) and yield (99.74 hIm) produced Liv V2. For 

combined elièct V:G produced highest number of' branches per plant (15.23). 

number of flower per plant (105.2) and yield (151 .5 h/ha), which also gave the 

best economic return (3CR8.44). It may he concluded that IAA with BARI 

Tomato 7 produced the best result. 
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CHAPTER 1 

441 $j.S-t'g INTRODUCTION 

Tomato (Li'copersicon excu/enlum ;t'IiI/.). a member of the Iimi ly solanaceac is 

one of the most popular and important vegetable crop grown in Bangladesh 

during rabi season. It is culti ated in almost all home gardens and also in the 

field due to its adaptability to wide range of soil and climate (Ahmed. 1976). It 

ranks next to potato and sweet potato in the world vegetable production and 

tops the list of canned vegetable (Cliot.idliury. 1979). It has been originated in 

tropical America (Salunkhe. 1987) which includes Peru. l- quador. Bolivia areas 

of Andes ( Kallo, 1986). Tomato is popular as salad in the new state and is used 

to nude soups. juice, ketchup, pickles, sauces, conserved puree, paste. powder 

and other products (Ahmed. 1976). Tomato is highly nutrious as it C011t2liflS 

94.1% water. 23 calories energy. 1.90 g protein. I g calcium. 7 mg magnesium. 

1000 Iii vitamin A. 31 mg vitamin C. 0.09 mg thianiin. 0.03 nig riboflavin, 0.8 

nig niacin per 100 g edible portion ( Rashid, 1993). 

In Bangladesh. hal I' of the population is under the poverty level and suffering 

from various health problems .A large number oichildren under six year ol' age 

have clinical sign of vitamin A deficiency and suffering from some degree of 

exophthalmia. Tomato has high nutritive value especially vitamin A and 

vitamin C. Therefore, it can be met up some degree of vitamin A and vitamin C 

requirement and can contribute to solve malnutrition problem. 

Yield ol' this crop in our country is very low compared to that in advanced 

countries (Sharfuddin and Siddiquc, 1985). The leading tomato producing 

countries of the world are China. United States of America. India, Egypt. 

Turk". Iran. hal'. Mexico. Brazil and Indonesia ( FAO. 2007). 



I 	
Tomato is grown during the winter season. It is one of die vegetables of 

Bangladesh which is increasing attention of the growers and consumers. 

Recent statistics shows that tomato was grown in 27 thousand acre of land and 

annually produces one Iakh metric tons (BBS. 2003). which is very low in 

comparison with that of other countries vi?.. India (15.67 I/ha). Japan 52.82 

t!ha), USA (63.66 tlha) China (30.39 t/ha) and Egypt (34 1/ha) (FAQ. 2007). 

The reasons behind such low yield are lack of high yiek]i ig varieties, poor crop 

management and improved technologies. 

A large number of tomato varieties are grown which are of exotic origin antI 

were developed long before. Most of them lost their potentiality due to genetic 

deterioration and disease contamination. I lence in order to improve the presen 

situation of tomato production, it is essential to promote better varieties to the 

growers of the country. Recently. the Bangladesh Agricultural Research 

Institute developed some varieties with good yield contributing characters. 

In Bangladesh, tomato is cultivated only in winter season. There is 

considerable interest in extending the cultivation of tomato over a longer 

period. However, high temperature before and after the short winter season 

inhibits the flower and Fruit development. Use of plant growth regulators viz. 

gibberellin and auxin has been reported to be very effective to overcome the 

problems of flower and fruit development in tomato (Adlakha and Verma, 

1965: Groot e, at, 1987). CiA;, particularly. is known to promote fruit 

development in pollinated ovaries that undergoes dormancy due to high 

temperature (Johnson and Livernian. 1957). Fruit set in tomato can be 

increased by applying plant growth regulators to compensate the deflciencv of 

natural growth stibstances required for its development (Singh and Choudhury, 

1966). Fruit set in loniato was successfully improved by application of NAA 

(Mukherji and Rev. 1966 and Kal lo, 1986). 



It is cottimonly known that the tomato production in the late growing season in 

Bangladesh is different due to rise in atmospheric temperature. Therefbre, it 

was thought that the use of growth regulators viz. NAA. GA  and IAA might 

be effective in promoting the fruit set that will eventually lead to enhanced 

increasing yield of tomato even in higher temperature that prevails in the later 

part of the growing season under Bangladesh condition. Inthct the use of 

growth regulators improved the production of tomato including other 

vegetables respect of better growth and quality which ultimately lead general 

interest among scientist and farmers for commercial application of these 

substances. 

Considering the above mejitioned fiwts the present investigation was tinder 

taken with the following objecti "es: 

I. 10 study the effect oINAA, GM and IAA on growth and yield oltoniato: 

To observe the yield potential of three tomato varieties developed by 

Bangladesh Agricultural Research Institute; 

To find out the interaction effects of different varieties and plant growth 

regulators on yield and yield contnhuting characters of tomato. 



CHAPTER II 

REVIEW OF LITERATURE 

tomato is an impor ant vegetable crop and has received much attention of the 

researchers throughout the world. Different varieties and (1rowth regulators 

have marked effects on tomato production. Various investigations have been 

carried out in this line. Some of the available research works have been 

reviewed here. 

2.1 Effect of variety on growth and yield attributes of tomato 

An experiment was conducted with tour tomato varieties ( I3AR I lomato 4, 

BARI Tomato 5. BARI loniato 7 and BARI Tomato 8) to study the yield 

performance at the I lorticultural thrm. BAU. Mymensingh during the winter 

season and observed that the variety BARI tomato 7 produced the highest 

yield 07.02 t/ha) and BARI loniato 5 produced the lowest yield (51.3$ t/ha). 

He also reported that highest plant height was observed in BARI Tomato 7 

(Hossain, 2001). 

From an experiment lododrov ci al (2001) developed a new determinate 

tomato variety at the Institute of Gardening and Canning in Plovdiv with 

orange-colored fruits, elongated-cylindrical. 2-3 locular, weighting 50-75 g on 

average and with beta-carotene content (2.60%). This variety has been bred 

through continuous individual selection up to F12  from the cross 11/1-85 x K-

549. Neven is suitable for mechanical harvesting and is intended for processing 

into juices and pastes including many dietary ihods and those Ibr children. 

An experiment was conducted with two winter (Ratan and Bahar) and three 

summer ( BINA lomato 2. BINe\ loniato 3 and E-6) varieties of tomato to 

4 



, 	studs the yield performance at the I lorticultural farm. RAIJ. N4vmensingh. It 

was found that the highest yield/plant was obtained from BINA loniato 2 ( 1.74 

kg) followed h' FflNA Tomato 3 (1.67 kg). Rut the yields of these varieties 

were statistical  IN,  si nil tar to each other ( Khal id. 1999). 

A

Xu ci at. (1999) reported that tomato (/xcoper.vieoI? cscu/c?/u,w/) \arieI 

I 	

Puhong No. 2 was bred from the reciprocal cross Great Red 402 X X inojixin. It 

is characterized by strong vigor, late maturity, good adaptability, red fruits, and 

fruit weights oil 50-ISO g and yields of 4000 kg /666.7 m2  16 kg/ni]. [hey 

also reported that it is particularly suitable Ibr cultivation in open fiekis in 

spring and is extensive!" cultivated in Sichuan. (Thongqin. Jiangsu, Zhejiang. 

1:111 ian. Yunnan. i\nhu i . I lunan. Shannxi. Shanghai and other regions. 

/haiig (1998) studied (LvcoJ)0siccnF escu/enluin) variet\ Xinthn 5 was 

developed from the cross Zhongshu 6 and line 0307, containing a non-ripening. 

gene. It has a determinate habit. Fruits are dark red and round and weight on 

average 140-160 g. Their thick skin and flesh make them storable and resistant 

to cracking. When fruits were stored for 70-90 clays under room conditions. 

70' 	reniained unspoilt. 

Ajlowii c/ cii. (1996) carried out a field trial in Jordan in 1993 to study the yield 

of 13 local and introduced open pollinated eultivars and to compare the yield to 

that of 3 common hybrids (Maisara 898 1:1  and CS 12 F1 ) in relation to seasonal 

distribution 01' marketable and unniarketable yields and li-ui! number. The 

cultivars varied in their marketable yield during the harvesting period (10 

'seeks from 22 June. 1993). '[he results indicated that the eultivars Rio Grande. 

Nagina and T2  improed were superior to the hybrids. 



An experiment was carried out at Wooster. USA with the hybrid processing 

tomato Ohio OX 38 in 1992 and 1993. It was observed that the yields ol' this 

variety' were higher (70.3 and 80.4 i/ha, respectively) coinpai-cd to oilier 

eultivars(I3eny cial.. 1995). 

Singh ci al. (1999) conducted an experiment where Five tomato varieties were 

grown under difftrent fertility levels (0, 150, 200 and 250 kg N/ha). I-Fall' of 

this was applied at transplanting time and the second hail' as two 101)  dressings 

at 45 days afer transplanting and alter First fruit picking. information OJi 6 

yield components was recorded. They observed that plant height, number Of 

leaves, number of first orders laterals, percentage fruit set, fruit weight and 

yield were increased with increasing N level. They also reported that Aianta 

gave the best yie ld. 

Singh ci al. (1994) evaluated the performance ol tomato varieties (Akra Vikas, 

l.F79, BT 12. [3114. Punjab Chhuhara. I3WRI and Pusa Ruby). They observed 

that 131 12 produced the tallest plants and 131 14 the shortest (mean value of 

75.90 and 62.52 cm respectively). They also reported that Akra Vikas had the 

highest fruits weight (54.87 g). Akra Vikas gave the highest mean yield 

(157.55 q/ha) and BTI 4 the lowest (119.79 q/ha). 

Choudhuty et al. (1993) developed a dwarf bushy plant (Pusa Gatirav) with 

moderate loliage cover and smooth, elliptical fruits, 4 X 3.5 cm in diameter. 

The ripe fruits are firm and have a thick (0.6 cm) flesh and 2 well-hued locuies 

that allow easy' transportation. They reported that the absence of a neck 

constriction, high total soluble solids (61/0) and good storage quality at room 

teniperature makes the cultivar very suitable for processing. It can be grown at 

15-20°C in loam or sand-loam soil that produces more than 2 crops per year 

under congenial temperatures. Fruits are ready,  to harvest 85-88 days after 

6 



sowing and yields varied from 35 to 49 i/ha dependent upon the location. 

versus a standard control at 25-45 i/ha. Pusa Ciat.irav has been tested since 

1977. entered as SI 152. and has been recently released by the Indian 

Agricultural Research Institute. 

\Vu ci a1. (1991 ) conducted an experiment with Red Rose was selected through 

six generations from a hybrid fruit acquired in Hong Kong. They observed that 

the plants are determinate and the fruits are oval, bright red. about 70 g in 

weight and ol tinilbnii size with firm flesh. [he flesh is 0.6-0.7 cm thick and 

low in water content. ftc fruits are resistant to bursting and cracking can 

withstand 6.7 kg/cm 2  pressure when ripe and show excellent transport quality. 

A 11cr being transported 100 1cm, the ripe fruits can be stored Ihr >20 clays. Red 

Rose has excellent taste and is the predominant export tomato variety of 

Guangdong Province. China. 

Staniova ci cii. (1989) carried out an experiment with Emona indeterminate 

large- fruited variety of hybrid origin was bred in Bulgaria for fresh 

consuniption. 'l'l'ie fruits, with a mean weight of I $0 g, are almost spherical and 

have many locules and a good flavor. Yields exceed 10 t/ha in many areas. 

Emona is resistant to tobacco mosaic tol,amovirus. Verticillium and Iusarium 

wilts and Stcniphvliuni. It is imencled Ibi-  early field production 

Kallo (1989) worked with some tomato varieties (Pusa Early Dwaft ItS 102. 

I user Attn and Punjab Chhuhara). He reported that HS 102 and Puniab 

Chhuhara were tit for summer cultivation, and 111-  getting earl fruits Pusa 

Early Dwarf and I1iser Arun were suitable. 

7 



Stamova ci of. (1988) reported that tomato variety Stela bred in Bulgaria: this 

vigorous deterni mate variety had almost spherical IriLits which are firm. 

resistant 10 cracking and deep red in colour, with a mean weight of 90-120 g 

and a soluble solids content of 5.6-6%. Stela is resistant to Verticil I kim and 

Fusariun) wilts and to high daytime temperatures. It is an early variety with 

11111 lorni ripcilino and is suitable [or mechanical harvesting. It gives high yields 

and is intended for processing (mainly for concentrates) but can be consumed 

fresh. 

Ahmcd ci al. (1986) assessed eight F-7 line ci tomato at the Horticulture Farm, 

Bangladesh Agricultural University, Mymensingh. They observed that all the 

lines had shown no di lierence in plant height and fruit size. In contrast. fruit 

number had shown siniicant difference aog the varieties. The line 0014- g 	 m 

60-3-9-1-0  gave the highest yield of fruits (56.9 i/ha), followed by 0013-52-10- 

27-32-0 (50 t/ha). 

I

Sarker and 1-loque (1980) carried out an investigation during the period from 

October, 1077 to March. 1978, to compare the yieldiiig ability and to asses the 

distinguishing external morphological characters of seven tomato varieties 

(Master No.2. Ramulas, RomaRambo, Marmande. Bigo and Word 

Champion). They reported that highest yield obtaining from Raniho (28.2$ 

i/ha) followed by I3igo (24.63 i/ha), World Champion (23.38 i/ha), Master No. 

2 (21.98 i/ha). Roma (21 .03 t!ha) and Rarnitla (20.21 1/ha). 

l'homas ci ai. (1979) conducted -.in experiment in India with some recently 

introduced pear-shaped tomato varieties to study the yield and tiuit characters, 

they reported that Dwarf Money Maker was the highest vie Ider (50 i/ha) and 

having the longest fruiting period (50 days). They also reported that V.687 and 

Parc-S also gave higher yield than Rotna. Pun jab ('hhuhara and Gamed. 



In India, Prasad ci al. (1977)   carried out an experiment with 8 varieties of 

tomato. They observed that the highest yield was obtained from KalyanFlur 

Angurlate tbllowed by Kalyanpur T1  and Sioux. The Kalvanpur Ti had the 

largest Ihi it. 

1-loque ci ci. (1975 )   found that for Bangladesh. Oxheart. Sinkurihara. L-7. 

Margiohe and Bulgaria were the promising tomato varieties. They conducted a 

yield trial in 1969-70 with the above varieties of tomato at the veuctable 

division of 	Agricultural Research Institute. Dhaka. The experiment was 

repeated in 1971-72. They observed that in both years. the varieties Oxheart 

and Sinkurihara were fowid to he similar and significant higher yielder than the 

others. 

Ali ci ci. (1974) found that the plants of Oxheart variety were 190.8 cm in 

height and yielded 426.6 md/acre. In the above study they observed that the 

plants took 23 days 1kw flowering 

Norman (1974) carried out an experiment to observe the perFormance of 13 

varieties of tomato in Ghana. lie found significant difference bctwecn cultivars 

in plant height. fruit maturity yield and quality. I Ic also stated that in the dry 

season, Floradel, Ace \T,  FLoralon. Piacenza 0164. Red colour and I Ic no. I 

were lound to be high yielder and appeared promising. 

A performance trail of six varieties of tomato conducted at the Bangladesh 

Agricultural Research Institute, jovdebpur by 1-lossain and Ahmed (1973) and 

they observed that, cv. Sanmarzano was the highest yielder (28.98 i/ha), 

followed by Oxheart. Roma, Bulgaria. USA and Anabik. They also observed 

that Oxheart produced the longest fruits with the average weight of 87 g 

Ihilowed by Bulgaria. Roma. USA. Anahik and Sanmarzano. 



In an experiment. Comes oral. (1970) in Brazil found that the variety Fioradel 

was slightly superior to the other varieties, namely, Maca. Cqui and Manalucie 

as regards to vieki and number of fruits. 

2.2 Effect of Plant Growth Regulators on growth and yield contributing 

characters of tomato 

Khan er cii. (2006) conducted an experiment to study the effect of 4 levels of 

gibberellie acid spray on the growth, leaf-NPI< content, yield and qualicy 

parameters of 2 tomato cultivars (Lycopersicon oxen/en/urn .44/Il.). namely 

Llyh-SC-3 and Hyb-Himalata. They reported that irrespective of its 

concentration, spray of gibberellic acid proved henelicial br most par uneters. 

especially in the case of Hyh-SC-3. 

Nibhavanii ci at (2006) carried out an experiment on the effects of gibberellic 

acid, NAA. 4-CPA and boron at 25 or 50 ppm on the growth and yield of 

tomato (cv. i)hanshree) during the summer season of 2003. Plant hei(ht was 

greatest with gibberellic acid at 25 and 50 ppm (74.21 cm and 75.33 cm. 

respectively) and 4-CPA at 50 ppm (72.22 cm). The number of primary 

branches per plant did not significantly vary among the treaunents. Ciibherellic 

acid at 50 ppm resulted in the lowest number of primary branches per plant 

(69.55). The number of fruits per plant (38.86) was highest 50 ppm boron. The 

highest yields were recorded 1'0r boron at 25 and 50 ppm (254.2 and 264.4 

quintal/ha). 

Dhanasekaran ci al. (2005) reported the effects of huniic acid extracted from 

Neyveli lignite on the growth and yield of tomato (cv. P1KM-I). The trealments 
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applied to Ibliage at 30 and 50 days alter transplanting consisted of humic acid 

(0.3% solution), 50 ppm NAA. micronutrient mixture, humic acid 	NAA, 

humic acid -- nutrient mixture, NAA + micronutrient mixture, and humic acid 

1 NAA-l- nutrient mixture. They reported that the application of' humic acid 

either alone or in combination with NAA and/or nutrient mixture significantly 

improved the yield of tomato. The combined application of humic acid with 

NAA and nutrient mixture resulted in the superior yield and quality. 

Singh ci al. (2005) carried out an investigation to see the effects of different 

doses of PGRs (control. 25 or 75 ppm IAA. and 25 or 75 ppm NAA) and 

micronutrient (control. 2500 ppm Multiplex or 2000 ppm 1-Iuiiiaur) mixtures 

and their interactions on plant growih, number of branches and yield of tomato 

at 35 and 70 day's after transplanting (DAT). Plant growth was not affected 

significantly by any treatment and interaction, although tile effect of P1 (25 

ppm IAA) x M2 (I lumaur) interaction was better in increasing the plant growth 

at 75 DiVE. The number of' branches was significantly and highly increased by 

the application of 75 ppiii IAA and 25 ppm NAA. The initiation time of' first 

flowering and first friLiting was significantly and highly increased by the 

interaction P4 (75 ppm NAA) x M2 (liumaur). Application of 25 ppm IAA and 

2000 ppm I luniaur was significantly increased the tomato yield. P4 (75 ppm 

NAA) x M2 (2000 ppm Humaur) was also significantly increased the yield. It 

can he concluded that addition of POR and nhicronLltrient in tomato is uselül 

for better product ion. 

Sasaki ci al. (2005) studied the effect of plant growth regulators on fruit set of' 

tomato (Lvcopersicon escit/eniwn cv. N4omotaro) under high temperature and 

in a field (Japan) under rain shelter. 'I'omato plants exposed to high temperature 

(34/20 degrees C) had reduced fruit set. Treatments of plant growth regulators 



reduced the fruit set inhibition by high temperature to some extent, especially 

treatniem with mixtures of 4-chloroplienoxyacetic acid (4-03A) and 

gibberellins (GAs). They also reported that toniatces treaied with a mixture 01 

4-CPA and (lAs showed increased fruit set and the numbers of normal liuits 

were more than the PILLI1tS treated with 4-CPA alone during summer. 

I)janaguiraman ci cii. (2004) conducted an experiment where the plants were 

sprayed with four different concentrations of Nitrophenols (AION 1K) at 

flowering and fruit setting stage. Observations were recorded in the flowers 

and developing Iruils. Application of nitrophenols significantly increased the 

activity of antioxidant enzymes namely superc)xide dismutase (SOD). catalase 

(CAT). peroxidase (PDX) and auxin content coupled with decreased activity of 

polvphenol oxidase [catechol oxidase] (PPO) and IAA oxidase (IAAO 

enzymes over the control significantly. Among the concentrations 

experimented, application of nürophenois at 0.4°/o during fruit set stage was 

lound to be the most elièctive in recording high antioxidant enzymes activity 

and auxin level which was ic Elected in an increased number of fruit clusters per 

planL fertility coefficient and yield of tomato. 

Gupta and Gupta (2004) studied the plants were sprayed with 25 or 75 ppm 

IAA and NAA, alone or in combination with the micronutrient mixtures 

Multiplex 2500 ppin and 2000 ppm Humaur in a field experiment conducted in 

Allahabad. India to determine the effects of the treatments on the P content ol 

tomato fruits and products. Application of' 75 ppm NAA multiplex resulted in 

We highest P content in tomato fruits, as well as in ketchup. and tomato puree 

and juice during both years. 
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Gupta ci ci. (2003) observed the response of plant growth regulators and 

nhicronutrtent mixtures on fruit size, colour and yield of tomato (Lvcopersicon 

esculentwn.AJiII). An experiment was conducted for Iwo years (1997-99) in 

Uttar Pradesh, India. to determine the effect of growth regulators (25 ppm fAA 

and 75 ppm NAA) at 25 and 50 days after transplanting (DAT) and/or 

micronutrient mixtures (2500 ppm Multiplex and 2000 ppm 141.1maur) at 25 and 

50 DAT. respectively, on tomato cv. Krishna (Fl  hybrid). Among all 

treatments, the largest fruit size (6.67 cm diameter), most attractive ripe fruit 

color (Phantom, 2L- 12) and the highest yield (63.61 I/ha) were observed with 

75 ppm NAA - Multiplex micronutrient mixture at the maturity stage during 

1998-99.rhe highest dry matter (2.7%) and ash content (1.0%) were obtained 

upon treatment with 75 ppm NAA ± 1-lumau1-  micronutrient mixture. 

Kawoka et al. (2004) conducted an experiment on the effect of uniconazole 

on fruit growth in tomato cv. Severianin and reported that uniconazole (30 

mg/litre) reduced fruit weight when applied to parthenocarpic fruits at 

approximately 0. I and 2 weeks after anthesis, but had no effect on fruit weight 

when applied at approximately 3 weeks after anthesis. To determine the 

antagonism between gibberellic acid (GA) and unieonazole in the regulation of 

fruit growth, flower clusters were treated with uniconazole (5 mg/I.) and G,\ (5 

or 50 mg/k). They reported that no notable gibberellin's activity was detected 

in treated fruits at 3 clays to 4 weeks after treatment. The mean fresh weight of 

fruits at 4 weeks after treatment was lower than that of the conuol value. The 

results suggest that endogenous gibberellins in the earl)' phase are important 

br fruit set and development. 

Reddy ci ci. (2004) reported the effect of foliar application of enriched humic 

substances on the growth, yield and quality of tomato cv. 5-22. The treatments 
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comprised: control: humic acid - NAA I  nutrient mixture; polycarboxylic acid 

- NAA + nutrient mixture: penshibao; and spie cytozyme, They reported that 

polycarboxyl ic acid + NAA nutrient mixture gave maximum plant height in 

60 days. number of flowers per plant, fruit set percentage, number of liuits per 

plant. fruit weight, fruit volume, fruit density. yield per plant, stover yield and 

conlents of total soluble solids, reducing sugars, total sugars. titratable acidity 

and ascorbic acid. It also gave the earliest number of clays taken for ripening. 

Singh et aL (2003) stated that the effects of 2.4-ft beta naphthoxyacetic acid 

[2-naphtlìoxyacetic acid] and l.AA (I. ID or 100 ppm), applied as either as seed 

treatment or plant spray. on the growth and yield of tomato cv. Pusa Ruby were 

studied in Kanpur. Uttar Pradesh. India. Seed germination varied from 8.2 to 

40.2% during the initial evaluation. Flowering was initially observed in treated 

plants at 77-87 days after sowing. 2,4-D at all concentrations resulted in earlier 

flowering, whereas I ppm BNOA and all concentratioiis of IAA delayed 

flowering. Plants treated with 100 ppm BNOA exhibited the greatest seed 

germination and fruit set. and the lowest number of days to flowering. BNOA 

applied at 100 ppm as seed treatment gave the earliest fruit ripening (earlier 

than the control by 15 days). 

l3hosle et aL (2002) reported the effects of NAA (25, 50 and 75 ppm), 

gibberellic acid (1 5.30 and 45 ppm) and 4-CPA (25, 50 and 75 ppm) oil the 

growth and yield of toniato cultivars Dhanashree and Rajashree during the 

summer of 1997. They reported that the number of I1o\ers per cluster, fruit 

weight and marketable yield increased with increasing rates of the plain growth 

regulators. 'Ireatment with 30 ppm gibberellic acid resulted in the tallest plants, 

where as treatment with 25 ppni 4-CPA and 45 ppm gibberellic acid resulted in 



the highest number of primary branches of Dhanashree (4.16) and Rajashree 

(5.38). respectively. The highest marketable yield of Dhariashree and Rajashree 

wis also found from treatment with 75 ppm 4-CPA. 

Gupta ci at (2002)" conducted an experiment on the effect of IAA and NAA 

(25 and 75 ppm, respectively, at 25 and 50 (lays after transplantmg) and the 

micronutrients mixtures Multiplex and 1-lumaur (2500 and 2000 ppm, 

respectively), on the tomato cultivar Krishna was evaluated in Karnataka. India 

during 1997-98 and 1998-99. '[he application of auxins and niicronu[ricnts 

sitzni flcaritiv improved the fruit size, dry matter, ash content and yield of 

tomato. The greatest fruit size and yield were obtained with 75 ppm NAA 

Multiplex; while the highest dry matter and ash content were recorded tbr 75 

ppm NAA 1-lumaur. 

Gupta ci al. 
(2002)1, 

 conducted an experiment to observed the effect of the 

plant growth regulators (PCI(s) IAA and NAA (25 and 75 ppm). and 

mieronutrient niixtures Multiplex (2500 ppm) [Ca, Mg, S. Fe. Zn. Mo, Mn, B 

and NAA] and 1-lumau1-  (2000 ppm) on the nutritive value of tomato (cv. 

Krishna) Fruits. PGRs were applied at 25 and 75 day's after transplanting 

(DA'l'). Treatment with micronutrient mixtures was conducted at 25 and 75 

DAT. I ligher nutritive content was obtained with the application of both PCIRs 

and micronutrient mixtures than treatment with either PGR or micronutricnt 

mixture. NAA at 75 ppm±Multiplex increased P content by 16.12% and iron 

content by 23.33%. [he application of 75 ppm NAA±Humaur increased K 

content by' 23.80% and Ca concentration by 52.38%. The Mg content increased 

by 43.841//o due to the application of 25 ppm NAA ' - I lumatir. 
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Singh et aL (2002) investigated to examine the effects of p-

chlorophenoxvacetic acid (PCPA. 50, 100 and 150 ppm), NAA (50 and 100 

ppm) and their combination (PCPA at 50 ppm + NAA at 50 ppm) on the fruit 

set and development of tomato cv. DVRI-2 during 1999-2000 wider the cold 

climatic conditions ( 10- 12)  degrees C'). Spraying PCPA at 50 ppm to the flower 

clusters significantly improved the fruit set per cluster compared with the 

control, but increasing the concentration to IOU and 150 ppm had no significant 

effect on fruit set. NAA spray had no effect on fruit set per cluster when 

coiiipared with the control. No significant variation was observed in fruit 

length and width over the control with diflèrent concentrations of PCIA. NAA 

or their combination. PCPA at 50 ppm gave a non-signi I'icant increase iii 

average fruit weight. whereas NAA had no effect on this parameter. PCPA at 

50 ppm significantly increased tomato yield, hut increasing the concelitration 

to 100 and 150 ppm had no significant eIThct on tomato yield. Similarly. 

spraying NAA did not allect tomato yield. PCPA spray induced fruit 

delormauons (30-36% of fruits were deformed), whereas NAA spray had 

lower ellect (5-80//0 of fruits were delornmed). 

A field experiment was conducted at Allahabad. Uttar Pradesh, India, to 

deterniine the effect of plant growth regulators (PCI(s) and commercially 

available micronutrient mixtures on growth, yield and quality of tomato cv. 

(iohi (F j  Hybrid). The treatments consisted of 2 concentrations (25 and 75 

p13111 ) each ol' IAA and Ni\A, and niicronutrients Humaur at 2000 ppm and 

Multiplex at 2500 ppm. PURs were applied in the irni of foliar sprays at 

intervals of 26 and 29 days, respectively, and niicronutrients were applied as a 

spray at 30 days alter planting. Plant growth characters and fruit quality varied 

with the application of PGR and niicronutrient mixture combinations. 
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Application of IAA at 75 ppiii along with Multiplex at 2500 ppm resulted in 

the highest plant height and yield, and IAA at 75 ppm alone in the highest 

number of branches. Application of IAA at 25 ppm Multiplex at 2500 ppm 

was superior for ascorbic acid content. Maximum chlorophyll content and 

acidity were obtained with NAA at 75 ppm along with l-lumaur at 2000 ppm. 

IAA at 75 ppm 1  I lumaur at 2000 ppni were the best for total soluble solids 

and carotenoid content. NAA at 75 ppm along with Multiplex at 2500 pj)I11 

gave the highest sugar content (Rai ci cii., 2002). 

Pundir and Yadav (2001) stated that GA 3  sprayed at 25 ppm signi licantly 

increased the growth characters, yield and yield components and also illlpro\.ted 

the quality of tomato cv. Punjab Chhuhara. NAA application increased total 

soluble solids percentage signihcaiitly. Application of 2.4-D at 5 ppm also 

increased the yield, but retarded the growth attributes arid yield at higher 

concentration. 

Gupta ci cii. (2001) studied with Tomato (cv. Krishna) plants were treated with 

IAA (25 ppm at 25 days alter transplanting. DAl') and NAA (75 ppm at 75 

DAT)t  and supplied with Multiplex (2500 ppm) and Humaur (2000 ppm). in a 

field experiment conducted during the rahi seasons. The physicocheniical 

eharaceristics ol fruits were analyzed. Maximum total soluble solid content 

(5.4%) in mature tomato fruits was recorded from treatments of NAA and 

I lumaur. Maximum lycopene and carotenoid contents were recorded lronl 

NAA and Multiplex. Reducing and non-reducing  sugar contents were the 

highest (4 mg/IOU g and 3 1.5 mg/ 100 g) when plants were trcaied with NAA 

and Humaur. 
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Chung and ('hon (2001 ) stated the Collar app] ication ol plant growth regulators 

affects distribution and acct.imulation of calcium (45CaCl1) in tomato leaves. 

All tomato (cv. Suriroad) leaves, except the 701 and 8th or 5th to 8th leaves 

from the cotyledons, stem apices and the inulorescenee, were removed to 

investigate the effect of plant Rrowth regulators (PGR) on the leaves. The 

application of GA 3  to either of these leaves resulted in the accumulation of 

45Ca, twice as high in the treated plants as in the plants which were sprayed 

with distilled water (control plants). When 2-(3-chlorophenoxy) propanoic acid 

(CPA) was applied onto the upper lea1 than 45Ca2  accumulation was higher 

than in the control plants. whereas there was no difference when CPA was 

applied onto the lower leaf. IA.A or NAA treated leaves showed lower amount 

of 45Ca2  than the leaves of control plants, showing more inhibiting e fThct of 

NAA. in particular. The present study indicates that the application of various 

PCiR does not interrupt the acropetal movement of calcium ion. 

Rodrigues el at (2001 ) conducted -,in experiment on the effects of' plant 

growth regulators (NAA and parachlorophenoxyacetic acid at 10 and 50 ppn 

respectively) and pollination on 8 Ilower truss sequences (1st and 2nd. 3rd and 

4th, 5th and 6th. 7th and 8th. 9th and I 0th. I I th and 12th. 13th and 14th. and 

I 5th and 16th) on the peribrmance of tomato cv. Rajashree were investigated 

in Maharashtra. India. The mean polar diameter, equatorial diameter, fruit 

weight, fruit set percentage. number of' seeds per fruit and seed yield were the 

highest on initial truss sequences. Spraying with 10 ppm NAA followed by 

pollination on initial trusses resulted in the highest number of fruits (45.63) and 

seed yield (0.58 g per plant). 

Sun ti al. (2000) reported the role of growth regulators on cold water fot 

irrigation reduces stem elongation of plug-grown tomato seedlings. The eliect 
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of growth regulators (abscisic acid, gibberellic acid (GA), paclohutrazol. 

ethephon, IAA and silver thiosulthie) and cold water irrigation at cli lThrent 

temperatures (5. 15. 25, 35. 45 and 55 C) on the reduction of stem elongation 

ci plug-grown tomato seedlings was investigated. Paclohutrazol. ethephon and 

GA reduced the stem length of the tomatoes at several water teiilperattires. 

Cold water irrigation with the addition of' 1.8 ppm GA or irrigation at rooiii 

temperature could promote stem elongation. Irrigation at room temperature 

with the addition oil 0 ppm paclobutrazol (GAs biosynthesis inhibitor) or cold 

water irrigation could inhibit stem elongation. The reduction in stem elongaiion 

in plug-grown tomato seedlings was dLLe to the relationship of GAs metabolism 

and sensitivity. 

Martins ci a/. (1999) studied the growth regulators and lea F anatomy in tomato 

(Lvcopersicon escu/enlum Mi/I.) Cv. Angela Giganie. The plant growth 

regulators GA (50 mg!L), NAA (100 mg/L). ehlormequat (1500 mg/I.) and 

SADI-I [claminozidej (3000 mg/L) were applied to greenhouse tomato cv. 

Angela Gigante plants at the 4-true-leaves stage. Twenty days aFter ireatnient, 

the growth promoters (GA3  and NAA) increased the number of stomata per 

square mm on the adaxial epidermis compared with untreated controls and 

decreased the number of epidermal cells on both sides of the leaves. The 

growth retardants (chiormequat and SADH) increased the thickness of' the 

lacunary parenchvma more than the growth promoters. 

El-I labbasha et u/(1999) studied the response of tomato plants to ioliar spiav 

with some growth regulators tinder late summer conditions. Field experiments 

were carried out with tomato (cv. Castelrock) over two growing seasons (1993-

94) at Shalakan. Egypt. The efFects of GA1. IAA, TPA (tolylphthalamic acid) 
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and 4-CPA (each at 2 different concentrations) on fruit yield and quality were 

investigated. Many of the treatments significantly increased fruit set percentage 

and total fruit yield, hut also the percentages of putty and parihenocarpic fruits. 

compared with controls. 

Tomar and Ramgiry (1997) 	fiund that 	plants treated 	with GA 	showed 

significantly greater plant 	height, number of branches/plain, 	number 	of 

fruits/plant and yield than untreated controls. GA3  treatment at the seedling 

stage offered valuable scope for obtaining higher commercial tomato yields 

Akhtar ci at (1996) carried out an experiment on the elThct of di I'lIrent rates 

of NAA (0. 25. 50, 75 and 100 ppm) on two tomato lines (TMOI 11 and 

TM0367). Different concentrations of NAA, when spraed on flower clusters, 

had significant effects on fruit bearing, individual fruit weight. size and yield 

per plant and per hectare. The highest yield (11.21 tiha) was obtained when the 

plants were sprayed with 25 ppm NAA. The yield reduced gradually as NAA 

rate increased from 50 to 100 ppm. Vitamin C content was highest (14.87 

mg/I 00 g) in the fruits when sprayed with 100 ppm NAA. The tomato line 

TMO Ill had maximum ISS at 25 ppm NAA (4.8%). I lowever. vitamin C 

increased with the higher rates of NAA (50-100 ppm) but. ISS %) showed the 

reverse trend. 

Hinia et al (1995) worked with gibberellic acid and found that CiA3  (5-10 ppm) 

enhanced germination of seeds and induced flowering. NAA and 2.4-D (5-I 0 

ppm) induced early flowering and promote fruit set. 

El-Abd e/ at (1995) studied the efftct of plant growth regulators for improving 

fruii SCL Of toiiiato. TWO tomato cv. Alicante crops were produced in pots in the 

greenhouse. When the third flower of the second cluster reached anthesis. the 
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second cluster was sprayed with IAA. GA1  or ABA at 10-4. 10-6 or 10-8 NI 

each and ACt at 10-9. 10-10 or to-Il M. All concentrations of IAA. CiAt. 

ACC and ABA induced early fruit set compared with controls sprayed with 

distilled water. For the first oldie 2 crops, the highest ABA concentration (10-

5 M) accelerated fruit set, but the other 2 concentrations delayed it. For the 

second crop, however, all ABA treatnients accelerated fruit set .ABA 

applications also retarded red fruit coloui fbrniation, more so at increasing 

concentrations. IAA at 10-6 M resulted in the Formation of double flowers. Of 

the total fruits set from treated flowers. 40% were double. GA5 led to die 

Formation of leafy clusters, with the number of Leaves fornied increasing with 

(JA concentration. 

Flume and Parisi (1994) reported that NAA treatment produced the highest 

fruit yields (113.38 t/ha). and advanced early fruit production. 

In trials with the cultivars Pusa Rub' and Italian Red Pear. scedlinu roots were 

dipped in NAA solution at 0.25-I .25 ppm for 12 h on 29 Oct. belore 

transplanting by l3alvan (1988). Treatment with 0.25 ppm NAA induced earlier 

flowering, improved 1i114 set, advanced ripen lug and increased the yield from 

2.7 to 3.02 l<g/plant: higher NAA concentrations decreased (lie yield. Of the 2 

cultivars. Pusa Ruby yielded more than twice as much as Italian Red Pear. 

Groot et at (1987) reported that GA was indispensable for the development of 

Fertile flowers and br seed germination, but only stimulated in later stages of 

fruit and seed clevelopnient. 

Surniati (1987) reported that tomato cultivars. Gondol. \'Ieneymaker. Intan and 

Ratan sprayed with 1000 ppm chiorilurenol, IOU ppm IAA, 50 ppm NAA or ID 

ppm. GA3 or left untreated, compared with controls, fruit setting was hastened 
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by 4-5 days in all eultivars following treatment with ] 00 ppm IAA or JO jpin 

GA;. 

Leonard c/cit (1983) observed that inliorescence development in tomato plants 

(cv. King plus) grown tinder a low lighi regime was promoted by GA applied 

directly oti the inflorescence. 

In China, Wu ci at (1983) sprayed one month old transplanted tomato plants 

with GA at I. 10 or IOU ppm. They reported that GA at 100 ptii increased 

plant height and lealarea 

Onolèghara (1981) conducted an experiment on tomato sprayed with GA at 20- 

1000 ppm and NAA at 25- 50 ppm. He observed that GA promoted ilower 

primodia prodLLciion and the number of primordia and NAA promoted 

flowering and fruiting. 

Perez and Ramirez (1980) carried out an experiment with the application of 

NAA at 25 and 35 ppjii on tomato. They fOL111(l increased fruit size quality with 

niinhlnum seeds. 

Salch and Abdul (1980) conducted an experiment with GA-; (25 or 50 pp") 

which was applied 3 times in June or early July. They reported that GA3 

stimulated plant growth. It reduced the total number of flowers per plant, but 

increased the total yield compared to the control. GA 3  also improved fruit 

quality. 

Younis and Tigani (1977) carried out an experiment with NAA application on 

Lomalo cv John Moran plants. They observed that when NAA was applied to 



tield grown tomato plants, 2 applications of NAA at 10 PPW increased fruit set 

siuni ticantiv 

Mehta and MaUi (1975) reported that treatments with NAA at 0.1 or 0.2 ppni 

improved the yield of tomato irrespective of planting date. Maximum fruit set. 

early and total yield. frtut number and weight were obtained in response to 2, 

4-D at 5 ppm lollowed by NAA at 0.2 ppm. lie also reported that CIA 

treatments at 10 or 25 ppm improved the yield of tomato cv. Pusa Ruby 

irrespective of planting date. GA gave earlier setting and maturity. 

Kaushik ci ci. (1974) carried 01(1 an experiment with the application ol (J1\1  at 

10 or IOU mg/L on tomato plants at 2 leaf stage and then at weeLly interval 

until 5 leaf stage. They reported that GA3  increased the number and weight of 

fruits per plant at higher concentration. 

I lossain (1974) investigated the effect of gibberellic acid along with 

parachlorophenoxy acetic acid on the production ol' tomato. I Ic found that GA3  

applied at 50. 100 and 200 ppm produced an increased fruit set. I lowever, GA 

treatment induced a small size fruit production. A gradual increase in the yield 

per plant was obtained with higher concentration of GA 3  

Kaushik et al. (1974) reported that I ppm of NAA increased the number and 

weight of iruiis per plant signihcantly. The application or NAA at 100 Will 

markedly reduced fruit number and yield. 

('houdhury and Faruque (1972) reported that the percentage of seedless fruit 

increased with an increase in GA3 concentration From 50 P111  to 100 1)1)111  and 

120 ppm. However, the fruit weight was found to decrease by GA3  eliects. 



Jansen (1970) reported that tomato plants treated with GA neither increased the 

yield nor accelerated fruit ripening, lie also mentioned that increasing 

concentration of GA reduced both the numbers and size of the fruits 

Singh and Upadhavaya (1967) studied the effect of IAA and NAA on tomato 

and reported that the regulators activated growth. increased the fruit set, size 

and vield of fruit and induced parthenocarpic fruit. The chemicals could be 

applied on seeds. roots, whole plants or flowers, but foliar application was Very 

elThctive for increasing the size of fruit and the yield. 

N4ukheiji and Roy (1966) found that application of' NAA had protected the 

flower and premature fruit drop and increased the size of fruit 

Adlalcha and \'ernia (1965) observed that when the first four clusters of tomato 

plants were sprayed three times at unspeci lied intervals with GA at 50 and 100 

ppm, the fruit setting, fruit weight and total yield increased by 5. 35 and 231/o, 

respectively with the higher concentration than the lower. 

Adlakha and Verma (1964) sprayed GA in concentration o150 and 100 ppm on 

flower cluster at anthesis and noted that the application of GA at IOU ppm 

could appreciably increase fruit size, weight. protein, sugar and ascorbic acid 

contents. 

Leopold (1964) observed that with the incrcase in concentration of auxin there 

was a comparable increase in percentage ol' fruit set 

Gustafson (1960) worked with different concentration of GA and observed that 

when 35 and 70 ppm GA were sprayed to the flowers and flower buds of the 

first three clusters, percentage of fruits set increased but there was a decrease in 

the total weight. When only the first, cluster was sprayed, the number of fruit 
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set and the total weight per cluster was increased, but this response did not 

occur In subsequent clusters. 

Feol'anova (1960) observed that the application of growth regulators could 

produce not only seedkss fruits hut also could increase the size of the ti-tilts 

and even could change favorably the lbrni of the fruit trusses. lie further 

reported that the application could increase total yield of tomato fruits by 

preventing fruit drop. 

Rappaport (1960) noted that GA had no signilicant effect on fruit weight or 

size either at cool (11°C) or warm (23°C) night temperatures: but it strikingly 

reduced fruit size at an optimal temperature (17°c'). 

Chhonkar and Singh (059) recorded increasing yield of tomato by seedling 

treatment with growth substances. They reporied that high concentration of 

NAA reduced plant height but increased yield through increased flower 

induction and fruit set. 

Singh (1957) lound IflifliFfltlIll growth of tomato seedlings when treated with 

0.1 ppm NAA at the time of transplanting. 
'P 

is 
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CHAPTER III 

MATERIALS AND METHODS 

3.1 Experimental site 

The present experiment was condiLcied at I lorticulture Farm in Sher-e-Ban&a 

Agricultural University (SAU). Dhaka, Bangladesh. The experiment was 

carried out during rain season (I" October. 2007 to March 10, 2008). It was 

located in 24.09°  N latitude and 90.26°  F longitudes. The altitude Of the 

location was 8 in from the sea level (The Meteorological Department of 

Bangladesh. Agargoan, Dhaka). 

3.2 Climate 

The experimental area was situated in the sub-tropical climatic zone, which 

was charactel-iml by heavy rainluill during the months of April to September 

and scanty rainfall during the rest period of the year. Details of weather data in 

respect of temperature ("C). rainthll (cm) and relative humidity (%) br (he 

study period were collected from The Meteorological Department of 

Bangladesh. Agargoan. Dhaka (Appendix I). 

3.3 Soil 

The experimental site was located in Modhupur Tract (Agro Ecological Zone-

28) and it was medium high land with adequate irrigation lhcilities. The soil 

was having a texture of sandy loam with pH 5.6. Physical and chemical 

properties of soil in the experimental field of 1-lortic1.14111-e ffirm. Sher-e-Bangla 

Agricultural University. Dhaka were given in Appendix II and Appendix Ill. 
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3.4 Materials used for the experiment 

Three tomato varieties vii.. BARI Tomato 3. BARI Iomato 7 (Apurba), BARI 

lomato 9 (Lalima) were used as experimental materials in the research work. 

The variety BARI loniato 7 is indeterminate type. BARI i'omato 3 is semi 

indeterminate type and BARI Tomato 9 is determinate type. The seeds ol the 

exper mental materials were collected from the Horticultural Research Centre 

(JJRC). Bangladesh Agricultural Research Institute (BARI), Joydebpur. 

3.5 Plant growth regulators 

Three plant growth regulators viz. Naphthalene Acetic Acid (NAA). 

Clibberellic Acid (GA) and lndole Acetic Acid (IAA) were sprayed in 

different times. NAA (25 PPM) was sprayed 15 days beibre flower initiation in 

three times at IS days interval. GA3  (35 PPM) was sprayed before flower 

initiation in three times at I 5 days interval and IA_A (25 PPM) was sprayed 

before [lowering stage in two times at 35 days interval. 

3.6 Seed bed preparation 

Seed bed was prepared on 1 October 2007 for raising seedlings of tomato and 

the size of the seedbed was 3m > I in. For making secdbed, the soil was well 

ploughed. Weeds. stubblcs and dead roots were removed from the seedheci. 

(OW dung was applied to the prepared seedhed at the rate of 10 t/ha. The soil 

was trealed by Sevin 50WP 7 5 kg/ha to protect the young plants lioni the 

attack oI'ants and cutworms. 

3.7 Seed Treatment 

Seeds were treated by Vi(avax-200 i? 5g./I kg seeds to protect some seed borne 

diseases such as leaf spot. blight. anrhracnose. etc. 
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3.8 Seed sowing 

Seeds were sown on 7 October. 2007 in the seedbed. Sowing was done thinly 

in Lines spaced at 5 ciii distance. Seeds were sown at a depili of 2 ciii and 

covered with a tine Layer of soil Iollowed by light watering by water can. 

Therealier the beds were covered with polythene to maintain required 

temperature and moisture. 

3.9 Raising of seedlings 

Light watering and weeding were done several times. No chemical Fertilizers 

were applied for raising or seedlings. Seedlings were not attacked by any kind 

of insect or disease. Healthy and 30 days old seedlings were transplanted into 

the experimental field on 7 November 2007. 

3.10 Design of the experiment: 

A. Design 

The field experiment was conducted by Randomized Complete Block Design 

(RCBD) With three replications. The study consisted of two factors viz, three 

levels of plant growth regulators and three varieties of tomato. 

ractor A. three levels of plant growth regulators: 

C0  = Control (No pLant growth regulator application) 

Ci = NAA (Naphthalene acetic acid), 25 ppm. 

U'> = GA3 (Gibberellic acid), 35 ppm. 

63 = IAA (Indole acetic acid), 25 ppm.  

Factor B. Three varieties: 

V 1 =I3ARJ Tomato 3 

V,= BARI Tomato 7 

\/3 =BARI Tomato 9 
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lhercfore the twelve treatment combinations were given below: 
1-1 	

rViGo 

I ' 

\TjG 

1 . 	 VIG3 

' F 
V 2Ufl 

V3G 1  T1 V3G1  

B. Layout of the experiment 

The experimental area was first divided into three blocks. Each block was 

divided into 12 plots for the treatment combinations. Therefore, the total 

numbers of plots were 36. Thereafter 12 treatment combinations were assigned 

randomly to each block as per design of the experiment. The size of the unit 

plot was 3.2 iii x 1.2) m.A distance of 50 cm between the plots and IOU cm 

between the blocks was kept. The plants were spaced 60 cm x  40 cm on beds. 

Each unit plot contains two rows accommodating 14 plants. 

3.11 Land preparation 

The soils of the experimental area was first opened on I November 2007 by a 

disc plough to open direct sunshine to kill soil born pathogens and soil 

inhabitant insects. [hen the Land was prepared by several ploughing and cross 

ploughing with a power tiller Followed by laddering to bring a good tilth. The 

land was leveled, corners were shaped and the clods were broken into pieces. 

The weeds, crop residues and stables were removed froirm the [kId. The basal 

dose of manure and fertilizers were applied at the finally ploughing. The plots 

were prepared according to design and layout oldie experiment. The soil of the 
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plot was treated by Sevin 50V11 	5 kg/ha to protect the young plants from the 

attack ol ants and cutworm. 

3.12 Application of manure and tèrtilizers 

Manure and lertilizers were applied according to Rashid (1993) given below: 

Name of fertilizers and manure Amount 

Cow dti ng 	 - 	 -- 	1 0 turn 

Urea 	 250 kh 

I'SP 	 - 	175 kg/hr 

Ml' 	 150 kg/h 

I lal F dose of total COW dung and half dose of 1'SP were broadcasted and 

incorporated during lirial land preparation. The remaining dose of cowdung 

and TSP were applied in hills prior to seedling transplanting. Urea and \lP 

were applied in two equal installments. The first installment was applied atler 

20-25 days alier transplanting (DAT) and second installment was applied a!'ter 

40-45 clays atier transplanting (DAT) as ring method followed by irrigation. 

3.13 Transplanting 

The seedheds were watered hekre uprooting the seedlings to minimize the rcot 

damage. At the time of uprooting. care was taken so that root damage became 

minimum. 1-Iealthy and 30 days-old seedlings were transplanted at the spacing 

of' 60 cm x  40 cm in experimental plots on 10 November 2007. Planting was 

clone in the aiternoon and light irrigation was given immediately after 

transplanting for better tstahlishment. 
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3.14 Intercultural operation 

Gap filling 

Very few seedlings were damaged after transplanting and these were replaced 

by the new seedlings from the same stock. 

\Veeding 

The experimental field was kept tinder careful observation. Weeding was done 

on the 30 November, 25 December and 1 5111 January, 2008. 

Earthing up 

Earthing up was done alter 30 days atier transplanting to protect the plant 

against Iodgin t'.  

Irrigation 

Irrigations were given by observing the soil moisture condition of the 

experimental area in once a week. 

Si a king 

Staking was provided with bamboo sticks, it helped the plant 10 keep erect and 

protect the plant against lodging. 

Insects and diseases management 

Diathane M45 was applied two times at 15 clays interval 	2 gIL in water to 

control late blight disease. Admire 200SL was applied to control the vector of 

virus disease of tomato plant. Virus inkcr.ed plants were removed from the 

field as soon as the disease appeared in the field. 
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3.15 Harvesting 

Harvesting was done at 4 days interval during early npcn stage and npen stage. 

I larvesting was started at 15 January and was completed by 10 March 2008. 

3.16 Collection of data 

The following data were recorded from the tomato plants during the study 

peii OCI 

Plant height (cm): Five plants were randomly selected Ironi each plot to 

measure the plant height and average plant height was measured in centimeter 

(cm). Plant height was measured from base to the tip of the longest leaf at 40 

and 60 days alter transplanting (DAT). A meter scale was used to measure the 

Plant height. 

Number of branch: Branches were counted in each of selected plant at 60 da> 

afier transplanting and there average was taken 

Stem diameter: Diameter of the stem was measured at 40 and 60 days alter 

transplanting. The diameter of the stem was measured at the lower portion of  

five selected plants froni each plot with a slide calipers and the average •'as 

taken and expressed in ciii. 

Number of leaves: The number of leaves was counted in tive selected plants 

from each plot and their average was taken. 

I)ays to 500/o flowering: It was estimated as the number ol days required from 

sowing to first flower opening orthe 50% plants oi'each replication. 

No. of flower cluster/plant: Flower clusters were counted in every live plant 

and their average was taken. 
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No. of flower Muster: flower of each five cluster were counted in every plant 

and their average was taken. 

No. of flower /plant: The average value Of the total number of flower per plant 

From the five selected plant were counied. 

No. of fruit /cluster: Fruit of each cluster were counted in every five selected 

plant and their average was taken. 

No. of fruit /plant: The average value of the total number of fruit per plant 

harvested at different dates fi-om the five selected plant were counted. 

Fruit length: Fruit length was measured from the neck of fruit to the bottom of' 

the same by using  slide calipers of five fruits randomly selected from each of 

the 11101. 

Fruit (jialneter: Fruit diameter was measured along the equatorial part of the 

same live represented fruit by distal slide calipers and their average was taken. 

Fruit %%eight:  Based on five represented fruits individual fruit weight in gram 

was taken. 

Yield per plant: [he yield per plant was calculated by averaging the fruit yield 

of five plants From each plot. 

Yield per hectare: The yield per hectare was calculated out from per plot yield 

data and their average was taken. 



Brix (%): A hand refractrometer was used to record the percentage of brix. 

The value was the average of five representative fully ripened fruits. 

3.17 Statistical analysis: 

The recorded data on different parameters were statistically analyzed with the 

help of "MSTAT" programme. The treatment means were separated by 

Duncan's Multiple Range Test (DMRT) [Gornez and Gomex (1984)] at 5% 

level of significance for interpretation of the results. 
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Plate 1. Experimental field 

Plate 2. Plant growth regulators application on the flower 
cluster of tomato plants 

35 



 

I 

 

BAR! Tomato 3 

 

BARI Tomato 7 

BAR! Tomato 9 

Plate 3. Fruited tomato plants of different varieties used. 
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BARI Tomato 3 	 BARI Tomato 7 

BARI Tomato 9 

 

Plate 4. Freshly harvested fruits of three tomato varieties 
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BARITomato3 	BARITomato9 	BARlTomato7 

Plate 5. A comparative study of three varieties 

38 



CHAPTER IV 

RESULTS AND DISCUSSION 

The results of different parameiers obtained from the presetit study were 

presented in tables I to 13. Ilie summaries ol'analysis of variance for differeni 

parameters are presented in appendix IV. Results are cI!scLlssed chronologically 

as below: 

4.1 Plant height 

Plant height was recorded at 40 and 60 days after transplanting (DAT). Plant 

height differed significantly among clitiCrent varieties. The variety I3ARI 

tomato 7 produced the highest plant height (46.47 cm) which was 

statistically similar to that of the variety BARE lornato 3 and the variety 

1341(1 Tomato 9 produced the shortest plant height (36.58 cm) at 40 days 

after transplanting (Table I ). At 60 days after transplanting the h igliest plant 

height (88.90 cm) produced from the variety I3ARJ loniato 7 which was 

statistically similar to that of the variety BAR! Tomato 3 and the variety 

BA RI Tomato 9 produced the shortest plant height (74.97 cm). Similar trend 

oldie result on tomato was reported by I Eossain (2001 ). 

There were significant variations due to the effect of' plant growth regulators 

in respect of plant height at different days after transplanting (Table 2). The 

Indole Acetic Acid (144) produced significantly highest plant height (47.72 

cm) at 40 days after transplanting which was statistically similar to the 

Gibberell ic Acid treatmem (43.23 cm). The shortest plant height (35.77 cm) 

was obtained Irom controlled treatment in case of three varieties at 40 days 

after transplanting. At 60 days after transplanting the highest plant height 

39 



(92.55 cm) produced from Indole Acetic Acid (IAA) treatment which was 

statistically similar to the Gibberellic Acid treatment (85.39 cm) and the 

shortest plant height (71.24 cm) was obtained from controlled treatment iii 

case of' three varieties. 

The interaction effect of variety and plant growth regulators in respect 0! 

plant height vas Ibund significant at different days after transplanting. The 

highest plant height (53 cm) was observed in V2G3 treatment which was 

statistically similar to the VIG3 and V:G2 treatments and the lowest plant 

height was loLLnd in case of controlled treatment at 40 clays after 

transplanting (Table 3). At 60 clays after transplanting the highest plant 

height (99.53 cm) was observed in \2G3 treatment which was statistically 

similar to the VIG3 and \'2G2 treatments and the lowest plant height was 

louiid iii case of control led treatment. 

4.2 Number of branches per plant 

The number of branches per plant differed significantly among the three 

varieties of tomato at 60 clays after transplanting (Fable 1). The number of 

branches per plant varied from 7.97 to 11.81. The variety I3ARI Tomato 7 

produced the highest number of branches per plant (11.8]) which was 

significantly differed from the other two varieties. The lowest number of 

branches was recorded from the variety BAR! Tomato 3 (7.97). The 

variation might he due to the varietals characteristics. This finding coincided 

with that oh' A inn (2002). 

Signiflcani variations iii respect of number of branches per p]ant were 

recorded due to the effect of plant growth regulators at different clays after 
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transplanting. The Indole Acetic Acid produced signi licantly highest number 

of' branches per plant (12.37) at 60 days after transplanting (1thIe 2). Singh 

ci at (2005) also reported that the number of' branches per plant was 

signilicantiv and highly increased by (lie application of tndolc Acetic Acid. 

The lowest number of branches per plant (7.23) was tbund from controlled 

treatment in case of three varielies. 

Significant variations in respect of number of branches per plant were found 

due to the conthined effect ci' variety and plant growth regulators at 60 days 

after transplanting (Table 3). The highest number of branch per plant (15.23) 

was observed in V2G5 treatment at 60 days after transplanting which was 

statistically different from other treatments. The lowest number of branches 

per plant was lound in case of control led treatment. 

4.3 Number of leaves per plant 

Number of leaves per plant was counted at 60 days after transplanting. The 

variety I3ARL Tomato 7 produced significantly highest number of leaves per 

plant (76.80) and the variety I3ARI Tomato 3 produced the lowest number of  

leaves per plant (45.65) at 60 days after transplanting (Table I ). The 

variation may be due to varietals characteristics. 

A marked variation was lound among different plant growth regulators 

application in respect of number 01' leaves per plant at 60 days after 

transplanting. The lndole Acetic Acid (IAA) produced signi flcanlly higher 

number of' leaves per plant (72.16) than Napluhalene Acetic Acid (55.66) 

and Gibberellic Acid treatment (63.83) at 60 days after transplanting (Table 

2). The lowest number of leaves per plant (48.17) was found from control led 

treatment at 60 days after transplanting. 



Significant variations were observed in case of number of leaves per plant 

due to the conil,ined effect of variety and plant growth regulators at 60 days 

after transplanting. Number of leaves per plant increased progressively with 

the variety and plant growth regulators at 60 days after transplanting. The 

highest number of leaves per plant (90.47) was observed in V2G3 treatment 

which was significantly different from other treatment (Table 3). The control 

treatment gave the lowest number of leaves per plant 

Table I. Effect of varieties on different Plant characteristics in tomato 

Plant height (cm) at Number of Nuiiiher of Stein diameter (cm) at 
branches 	leaves at 

Treatments 	40 	60 	at 60 DAY 60 DAT 	40 
DAT DM' 
	

I)AT 

V1 	41.85ab 	81.74ab 	7.97c 	45.65c 
	

0.72 h 

V2 88.90a 46.47a 

V 3 36.58b 74S7b 

('V (%) 10.40 7.02 

LSD(.05) 	6.35 	8.43 	0.88 	- 6.76 	0.08 
	

0.12 

Mean in a column having different letter(s) differed significantly at 0.05 level of 
probabiliiy. V I BARI ]omalo 3. V BARI Tomato 7 and V$=  BARI Tomaio 9. 

4.4 Stein diameter 

The variation among different varieties at 40 and 60 days after transplanting in 

respect of stem diameter were found to be significant (Table I ). The variety 

BARI Tomato 7 significantly produced highest stem diameter (0.89 ciii), which 

was statistically similar to that of BARI Tomato 9 variety (0.82 ciii) and the 

variety BARI Toniato 3 produced lowest steiii diameter (0.72 ciii) at 40 days 

after transplanting. At 60 days after transplanting the variety BARI Tomato 7 

I L81a 	76.$0a 	0.89a 

9.16h 	57.4Ib 	0.82a 

60 
DAT 

I .Obah 

1 	I) 

O.97b 

6.22 
	

7.69 
	

7.11 	1 	8.18 
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significantly produced highest stem diameter (1.12 cm), which was statistically 

similar to that of BARI Tomato 3 variety (1.06 cm) and the variety [3ARI 

Tomato 9 produced lowest stem diameter (0.97 cm). The variation may be due 

to varietals performance. 

There were significant variations in stem diameter per plant due to different 

growth regulators at different days after transplanting. The Indole Acetic 

Acid (IAA) produced signiFicantly highest stem diameter (0.92 cm) per plant 

(Table 2) which was statistically similar to the (jibberellic Acid (GA) 

treatment at 40 days after transplanting. The lowest stem diameter was lotind 

from controlled treatment in case of three varieties. At 60 days after 

transplanting the highest stem diameter (1 .22 cm) per plant produced from 

Indole Acetic Acid (IAA) which was statistically similar to the (3ihberellic 

Acid (GA) treatment. The lowest stem diameter was found in case ol 

controlled treatment. This variation may he due to the stimulation of the 

nieristematic tissue, resulting higher cell division, cell enlargement and cell 

differentiation by IAA. 

Significant variations were found in respect of stem diameter diLe to 

combined effect of' variety and plant growth regulators at different clay's 

interval (Table 3). The highest stem diameter (I cm) was observed in the 

V:G3 treatment which was statistically similar to the V262 and V3G3 

treatments and the lowest stem diameter was ftund in case of controlled 

treatment at 40 days after transplanting. At 60 days after transplantin the 

highest stem diameter (I ..35 cm) was observed in the V2G3 treatment which 

was statistically similar to the VIG3 treatment and the lowest stem diameter 

was found in case of controlled treatment or without any plant growth 

regulators application of three varieties. 
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Table 2. Effect of plant growth regulators on different plant characteristics 
in tonnito 

Plant height (cm) at Number of Number Stem diameter (ciii) 

I reatme 	 branches oF' leaves 	at 
_________ - 	- 	at 	at [its  40 	60 	60 DAT 60 DAT 	40

DAT 
	60 

Al. 
	DAT DAT 

1
1

0 	35.77h 	71.24c 	7.23d 	48.17c 	0.71c 	0.91c 

39.81h 78.29hc 8.46c 55.66c 0.76bc 0.98hc 

43.23ab 85.39ab 10.53h 63.83b 0.84ah 1 .
0 

9a1
.) 

	

47.72a 92.55a 12.37a I  72.16a 0.92a 	1.22a 

CV (%) 	10.40 	7.02 	6.22 	7.69 	7.11 	8.18 

	

7.33 	9.73 	1.02 	7.81 - 0.09 	0.14 

Mean in a col tnnn having di 11rctii teiten s differed signi licantiv at 0.05 level of 
pLobabilits . (io- conuol. G I NA\. G2= GM and 63 I AA. 

4.5 Days to 50% flowering 

Days required to 50 % flowering were recorded tinder field condition of'  

three varieties of tomato. Signiiicant variations 'vere thund in case of days 

required to 50 % flowering. All variety varied from 43 days to 50.75 days 

(Fig. I). The minimum days were required by the variety BARI Tomato 7 

(43 days) that was statistically similar to that of the variety BARI 1 oniato 9 

(46.5 days). the maximum days were required by the variety BARI Tomato 

3 (50.75 days). High temperature probably interrupted the process of 

flowering (Ahmed. 2002). Aung (1976); Charles and Harris (1972)   and Kuo 

e, a/. (1979) also reported that flower formation is affected by temperature 

sti.ess. 
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Table 3. Combined effects of varieties and plant growth regulators on 
different plant characteristics in tomato 

Plant hei&it_
60

(cm) at 

Treatm 40 
e DAT DAT iii.s 

V 1 G0 	36.8cde 1  71.1]de 

V1 G1  

V 1 G2  

\yji• of Number of Stem diameter (ciii) at 
branches! lcaves/ 40 60 
plant at plant at DAT DAl 
60 DAT 60 DAT 

6.96g H 	34.21 0.65f OVId 

40hcd 78.21cc! 	7.2fg 42.77h 0.69e1' I 	I.Olcci 

43.2hcd 	85.2 Ibe 8.2ef 50.2fgh 	0.75ccIel 	Lithe 

47.4ah 	- 	92.43a1, 	9.53d 55.43efH 	0.8Ocd 121 nh 

VIGO 40.1 bcct 

VTIG1 44bc 

\'202 48ah - 

VIG 3, 3a 

30.4e 

	

78.35 cd 	8.5e 	66.63cd 	0.77cde 	0.95d 

	

85.29 be 	10.Ld 	71.67c 	0.83c 	I.04cd 

	

80.4Th 	0.94ah 	1.15bc 

	

90.47a 	Ia 	liSa 

6.23g 	45.ô7gh 	0.72def t 	0.88d 

Sic]' I  57 53fo 0.7SecIe 0.90c1 

lOcI 	60.87de 	0.8Sbc J 	1.01 ed 

12.33c 	70.57c 	0.94ab 	l.l2hc 

6.22 	7.69 	7.11 
 LSD(.os) 	7.33 	9.73 	1.02 	7.81 	0.09 	0.14 

Mean in a column having different letter(s) differed significantly at 0.05 level 	- 

of probability. 

\irrBARl loniato 3 
	

C;o=conw'oI 

V2 BARI Tomato 7 
	

Gi= NA, 

V3= BARI Tomato 9 
	

GA3 

G=!AA 

92.42 ab 13.4h 

99.53 a 15.23a 

64.25c 

	

\'G1 	35.4de 	71.38dc 

V36, 38.2cde 7$.54cd 

	

V 3 G3 	42.27hed 85.71 he 

	

CV% 	10.40 	7.02 
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Days required to 50%  liowering signiFicantly affected by the diliereni plant 

growth regulators (Fig. 2). The Iliininlum days were required by the 

application of Iridole Acetic Acid (39.33 days) which was statistically 

similar to Gibberellic Acid (44 days). The maximum days (53.67 days) were 

required by the controlled treatment or without any plant growth regulator 

application, which was statistically similar to the application of Naphthalene 

Acetic Acid (50 days). 

Number of days to 50% flowering was significantly affected by combined 

effect of' variety and plant growth regulators application ( Fig.3  ). The 

maxiniuni days were required from the V Go treatment which was 

statistically similar to ViGi, VtGo treatments and the minimum days were 

required from the V2C1$ treatment. 

4.6 Number of flower cluster per plant 

Significant variation was observed among different varieties in respect of 

number of flower cluster per plant (Table 4). The maximum number of 

flower cluster per plant (12.52) was produced by the variety BARI Tomato 7 

and the minimum number of flower cluster per plant (8.73) was produced by 

the variety E3ARI Tomato 3 which was statistically similar to that of the 

variety BARI Tomato 9 (9.96). The number of flower cluster per plant is an 

important charactcr, which has got the significant role to determine the yield 

of tomato. The production of flower cluster per plant might he affected by 

the di (Thrent eultivars. Aurig (1976) and Stevens (1979) reported that an 

extent of decreased number of' flower cluster depends on cultivars. 
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Figure 1. Effect of varieties on days to 50% flowering in tomato 

Figure 2. Effect of plant growth regulators on days to 50% flowering in 
tomato 
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Fig. 3. Combined effects of varieties and plant growth regulators on days 
to 50% flowering in tomato 

VBARI Tomato 3 
	

GoControl 

V2= BARI Tomato 7 
	

G=NAA 

V3= BARI Tomato 9 
	

G2=GA3  

G3=IAA 

A marked variation was found among different plant growth regulators 

application in terms of number of flower cluster per plant (Table 5). The 

maximum flower cluster per plant were produced by the application of IAA 

(13.50) and the minimum flower cluster per plant (8.34) were produced by 

the controlled treatment or without any plant growth regulator application, 
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Highly signi [kant variations were observed IF) respect of number of' flower 

cluster per plant (ilie to combined effect of variety and plant growth 

regulators application (Table 6). The maximum flower cluster per plant 

(16.8) was observed in '1263 treatment and the minimum flower cluster PCI.  

plant (7.5) was observed in V Cii treatment. 

4.7 Number of flower per cluster 

Signi (kant variation was observed among di lièrent varieties in respect of 

number of' flower per cluster of' tomato plant (Table 4). The maximum 

number of flower per cluster (6.47) was produced by the variety BARI 

Tomaio 7 and the minimum number of flower per cluster (3.97) was 

produced by the variety BAR! l'omato 3. The variation may be due to 

varietals performance. This finding coincided with Afrmn (2002). 

Highly signh!icaiit variations were observed among different plant growth 

regulators application in respect of number of flower per cluster (Table 5). 

The maximum number of flower per cluster (6.33) was produced by the 

application of IIA and the minimum number of flower per cluster (3.82) 

was produced by the controlled treatment or without application ol any plant 

growth regulator application. 

?4arked variations were found due to the combined el'fbct of variety and 

plant growth regulators application in respect of number of flower per 

cluster (Table 6). The maximum number of flower per cluster (7.8) was 

observed in \203 treatment and the minimum number of flower per clLister 

was observed in ViGo treatment (3.06) which was statistical1' similar with 

Vi (ii and '13(10 treatments. 
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4.8 Number of flower per plant 

The effect of variety on number of lowers per plant was recorded in the 

variety BARI Tomato 7 (91.66) which was statistically dilThrent from other 

two vaiieties (lable 4). The minimum number of flower per plant was 

recorded in the variety BARI tomato 3 (64.55). The variation may be due to 

its varietals characteristics. 

The effect of plant growth regulators on number of flower per plant was 

signi (leant (Fable 5). The maximum number of flower per plant (91.51 ) was 

produced by the application of IAA and the minimum number of flower per 

plant (64.97) was produccd by the control led treatment or without any plant 

growth rcgulator application. NAA and (1A3 produced intermediate number 

of flower per plant (73.02 and 81.67 respectively). 

Significant variations were found in respect of number of flower per plant 

due to the combined effect of variety and plant growth regulators application 

(Iable 6). The maximum number of flower per plant (105.2) was observed 

in \1 G3 treatment and the minitmim number of flower per plant was 

observed in ViGu treatment (52.2), which was statistically similar to VGi. 

VrG and VjGo treatments. 

4.9 Number of fruit per cluster 

The elièet of variety on number of fruits per cluster was significant. The 

maximum number of Iluit per cluster (5.2) was produced by the variety 

BARI ToMaLo 7, which was statistically similar to the variety BARI Tomato 

9 (4.38). The minimum number of fruit per cluster (3.55) was recorded in 

the variety BARI lofl)ZttO 3 (Fable 7). The variation may be due to its 

varietals characteristics. 
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Table 4. Effect of varieties on floral characteristics in tomato 

Treatments 
	

Flower cluster! 
	

No. of Ilower! 
	

- No. of Ilower/ 
plant 
	

cluster 
V 1 	 3.97c 

	
64.5 Sc 

V2 	 12.52a 	 6.47a 	 91.66a 

V3 	 9.961i 	 43b 	 77.17b 

CV(%) 	 13.94 	 6.30 	 - 5.59 

LSDcos, 	 2.12 	 0.47 	 6.37 - 

Mean in a colurini having difkrent letter(s) differed signi licant!v at 0.05 level of 
piobabi In. V I BAR! I omato 3. V2= I3ARI Tomato 7 and V BAR! !OlflaLL() 9. 

Table 5. Effect of plant growth regulators on floral characteristics in 
tomato 

1 'reat n1CfltS 

CV (%) 

L S D( .05) 

No. of' flower 

8.34b 

9.lOh 

l0.67b 

13.50a 

13.94 

2.46  

No. of flower! 
	

No. ol (lower! 
cluster 

	

3.82d 
	

64.97d 

	

4.63 c 
	

73.02c 

	

5.4h 	 81.671 

	

6.33a 	 91.51a 

	

6.30 	 - 5.59 

	

0.54 
	

7.36 ill 

Mean in a column having ditiereni. letter(s) di tiered significantly at 0.05 level of 
probability. Or control. Or NAA. 62= GA3 and (1t IAA. 

51 



Table 6. Combined effects of varieties and plant growth regulators on 
flower characteristics in tomato 

Treatmeins 	Flower cluster! 	No. of flower! 	No. of flower! 
plant 	 ci uster 	- 	plat 

L V1 G, 	 8.5dc 	I 	3.0671' 

V,G2  

V1 G3  

8.9de 

10.9cd 

13.5b 

8. 9de 	 4.2e 

10.lde 
	

Sd 

13.2bc 
	

6.lc 

13.94 
	

6.30 

2.46 	 0.54 

Mean in a column having di uircnt letter(s) differed significantly at 0.05 level ol probahi liLy. 

Vi=BARI t'ornato 3 
	

GoContro I 

V2=  BARI lomato 7 
	

G=NAA 

V1= BARI Tomato 9 
	

G=GA3  

GsIAA 

	

7.5e 	 3.51' 	- 	59.9g 

	

8.4de 	
] 	

4.2e 	 67.31'g, 

V2GI ) 

V2G, 

V1G, 

V2G3  

V3G 

VG2 

r v3c3 

CV(%) 

L S Th 

71 

16.8a 	- 	7.8a 

7.62e 	 3.51 

10.5d 5.ld 	 78.8d 

4.9d 	77.3 7de 

6.2c 	88.27bc 

-- 	95.77b 

l05.2a 
4C flfl1 

70.9e1' 

8I.93cd 

90.5b 

5.59 

7.36 
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I Iighly significant variations were observed in respect of number of fruit per 

cluster due to the elièct of different plant growth regulators application 

(Table 8). The maximum number of fruit per cluster (5.23) was tinind by the 

application of IAA which was statistically similar to GA application (4.73). 

The minimum number of fruit per cluster (3.43) was found by the controlled 

treatment or vithout any plant growth regulator application which was 

statistically similar to NAA application (4.1). 

Number ol' fruit per cluster was differed signi licantly clue to the combined 

effect of variety and plant growth regulators application (Table 9). The 

maximum number of fruit per cluster (6.1) was observed in VG3 treatment 

which was statistically similar to 	and V3G3 treatments. The minimum 

number ol' fruit per cluster was observed in ViGu treatment (2.7) which was 

statistically similar to ViGi. VIC2. V2GO, V3Goand V.!GI treatments. 

4.10 Number of fruit per plant 

A marlced variation among the varieties was observed in number of fruit per 

plant. The maximum number of frLuts per plant (30.13) was produced by the 

variety BARI Fomato 9, which was statistically dilièrent from other 

varieties (Table 7). The minimum number ol' fruit per plant (18.52) was 

recorded in variety BARI Tomato 7. The marked variation among the 

varieties in terms of number of fruit per plant was possibly due to the 

genetically potentiality of the varieties. The present Iiiidings agree with the 

i•ep()fl ol Rhangu and Singh (1993). 

Significant variations were observed in respect of number ol' h-un per plant 

due to the ellect of different plant growth regulators (Table 8). The 

maximum number of fruit per plant (29.96) was recorded by the application 



of IAA and the minimum number of fruit per plant (21.12) was recorded by 

the controlled treatment or without any plant growth regulator application. 

NAA and GA1 produced intermediate number of fruit per plant (23.28 and 

25.58. respectively). 

Highly significant variations were found due to the combined elkct of 

variety and plant growth regulators application in respect of number of fruit 

per plant (Table 9). The maximum number of fruit per plant (40.50) was 

observed in V Ci treatment which was statistically similar with V.4(1: 

treatment (38.28) and the minimum number of fruit per plant was observed 

in V2Cjv treatnient (14.13) which was statistically similar to VIOl?, ViCi 

V ;G, \iG i and V:G: treatments. 

4.11 Fruit weight 

The weight of individual fruit was significantly affected by di Iftrent 

varieties (Table 7). The highest fruit weight (129.2 g) was obtained from the 

variety BAR] Tomato 7 which was statistically different from other 

varieties. The lowest fruit weight (56.28 g) was obtained 11Dm the variety 

BARI Tomato 9. The wide variation among the varieties in respect of 

individual fruit weight was clue to the varietals characteristic. Varietals 

influence on individual fruit weight was also reported by Rhangu and Singh 

(1993). 

Fruit weight varied significantly due to the effect of diflbrent plant growth 

regulators application (Table 8). The highest fruit weight (Ill.] g) was 

recorded by the application of IAA. The lowest fruit weight (78.17 g) was 

recorded by the controlled treatment, which was statistically similar to NAA 

application (86.39 (r). 

54 



A marked variation was lowid in respect of fruit weight (fue to the combined 

elThct of variety and plant growth regulators application (Fable 9). The 

highest fruit weight (I 50.5 g) was observed in VXi treatment and the lowest 

fruit weight was observed in Vkjo treatment (42.43 g) which was statistically 

similar to \;Cii. VG2 and VzGtreatments. 

4.12 Fruit length 

There was no signi ricant variation observed in respect of fruit length (Table 

JO). The highest frut length (5.48 cm) was produced by the variety SARI 

Tomato 7 which was statistically similar to the variety I3ARI Tomato 9 (4.80 

cm) and the variety RARI Tomato 3 (4.16 cm). 

Signi fleant variations were observed in respect ci fruit length due to the 

elThct of different plant growth regulators (Table Ii). The longest fruit 

length (5.68 cm) was recorded by the application of' IAA which was 

statistically similar to NAA (4.58 cm) and GM (5.15 cm) application. Singh 

and Llpadhayaya (1967) also reported that the application of IAA and oilier 

plant growth regulators increased fruit size of tomato. The shortest fruit 

length (3.85 cm) was recorded by the controlled treatment. 

The combined effect of variety and plant growth regulators on fruit length 

was significant (Table 12). The highest fruit length (6.53 cm) was observed 

in V?G) treatment which was statistically similar to V?G, V2&. VG;. V G 

and \/33  treatments. The lowest fruit length was observed in V iGo treatment 

(3.37 cm) which was statistically similar to ViGi, V'G2, VG0. VG, and 

VlGi treatments. 



Table 7. Effect of varieties on yield contributing characteristics in tomato 

Freatments 	No. of fruitJ 	No. ol' fruil! 	Fruit weight 
cluster 	plant  

V 	 3.55b 	 20.31h 	 95.43b 

V., 

V3  

5 .2a 

4.3Sab 

18.52b 

36.13a 

129.2a 

56.28c 

	

13.20 	 17.64 	 6.45 

I..SD(.05) 	 0.85 	 6.46 	 8.85 

Mean in a column having different letter(s) dii lereci signi IICZLflIIV at 0.05 level 01 

pruhabiliv. V i= I3ARI Tomaw I. Vr BAR] loniato 7 and V.;— BAR I Tomato 9. 

Table 8. Effect of plant growth regulators on yield contributing 
characteristics in tomato 

treatnients I No. oltrwU 	No. of Ihut! 	Fruit weight 

	

cluster 	- 	plant 	. 	(g) 
GO 	 3.43c 	1 	112b 	 78.17c 

	

4.Ibc 	 23.2Sab 	-. 	86.39c 

	

4.73ab 	 25.58ab 	 98.89b 

	

5.23a 	 29.96a 	 ii t.]a 	- 

CV (%) 	 13.20 	 17.64 	 6.45 

LSD(.05) 	 0.98 	 7.47 	 10.22 

Mean in a column having di ftbrent letter(s) (tiflered signi Iicantly at (LOS level of 
probability. (ju— control. Or NAA. U:— GA3 and (.3 JAA. 
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V,01 	 Sbcd 	 16.37e1 

5.óab - 	

1 

8.3Odef 

V2G1 	 6.Ia 	 25.28cd 

V3G, 3.Sfgli 

4.ldeig 

4.7hcde 

5.2abc 

13.20 

35.33ah 

38.28a 

40.50a 

30.4Obc 

17.64 

Table 9. Combined effects of varieties and plant growth regulators of) 

yield contributing characteristics in tomato 

- - lreatments 
	

No. of fruit! 	- No. of fruit! 	Fruit weight 

	

cluster 	 plant  
yb0 	 2.711 	 I 8.83de1 	81.57c 

V1 01 	 3.2gh 	18.15def 	87.27e 

V1 G2 	 3.9eIg 
	

20.l7def 

V1 G1 	 4.4cdef 	24.1cde 

	

- 4.]deft 
	

14.l3f 

120.2c 

135.6h 

150.5a 

42.4311 I 

51.ó7gh 

60.7 ITg 

70.33f 

6.45 

- LSD(.oS) 	- 	ô7s 	 7.47 	 10.22 

Mean in a column having different letter(s) differed signilicantly at 0.05 level of probability. 

\'i-BAitI lomato 3 

V2= BAR! Tomato 7 

V3= BARI Toniato 9 
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4.13 Fruit diameter 

Fruit diameter of three variety difibred significantly (Table 10). The raiiges 

of fruit diameter were 3.84 to 7.34 cm. The highest li-uit diameter (7.34 cm) 

was obtained from the variety BARI Tomato 7 and the lowest fruit diameter 

(3.84 cm) was obtained from the variety BARI Tomato 9 which was 

statistically similar to the variety BARI Tomato 3 (5.3 I cm). The variation 

may he clue to genetical. Varietals influence on fruit diameter was reported 

bv l3hangu and Singh (1993). 

The elThct of di l'ferent plant growth regulators on fruit diameter was lound 

signilicant. [he longest fruit diameter (6.59 ciii) was recorded by the 

application of IAA which was statistically similar to NAA (5.05 cm) and 

GA (5.90 cm) application (Table II). The shortest fruit diameter (4.45 cm) 

was recorded by the contro]Ied treatment. 

Significant variation was (mind in respect of fruit diameter due to the 

combined effect of variety and plant growth regulators application (Table 

12). The highest fruit diameter (8.94 cm) was observed in \'263 treatment 

which was statistically similar to V2CL treatment. The lowest liuit diameter 

was observed in V3G treatment (3.25 cm) which was statistically similar to 

V0o, VXii, 	V363. ViGi and ViGo treatments. 

4.14 Brix (%) 

Insignificant variations were Ibund in case of brix percentage among three 

varieties of tomato. '['he results showed the range from 3.6% to 4.28% 

(1 'able 10). The highest brix percentage was found] in the variety BARI 

tomato 9 (4.28%) and the lowest brix percentage was found in the variety 

BARI tomato 3 (3.6%). 
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Brix percentage was Found insignificant by the application of plant growth 

regulators. The highest brix percentage was found in IAA application (4.6 

%) and the lowest brix percentage (3.7%) was found in control led treatments 

(Table II). 

lnsignthcant variation was ibund in respect of brix percentage due to the 

combined eftlxt of variety and plant growth regulators application. The 

highest brix percentage was found in V2G; treatment (S%) and the lowest 

brix percentage (3.2%) was found in ViG? treatment (Table 12). 

4.15 Yield per plant 

Yield per plant was significantly influenced by different varieties. The highest 

yield per plant (2452 g) was obtained from the variety BARI tomato 7. which 

was statistically different from other varieties. The lowest yield per plant (1889 

g) was recorded from the variety BARI tomato 3 (Fig. 4) .This differences may 

be due to varietals performance. 1 lossain (2001) also reported that the variety 

BARI tomato 7 produced the highest yield. 

Plant growth regulators were significantly increases the yield of tomato. The 

highest yield per plant was obtained from IAA (3119 g) where as the lowest 

yield per plant (1363 g) was recorded from control or without any plant growth 

regulators (Fig. 5). Chhonker and Singh (1959) recorded increase in yield of 

tomato by treatments with growth substances which were corresponding with 

the present research work. The yield of tomato per plant was obtained 2275 g 

and 1791 g from GA3  and from N/tA respectively. 
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Table 10. Effect of varieties on fruit characteristics in tomato 

Treatments 	Fruit length 	Fruit diameter 	Brix (%) 
(c)II) 	 (cm)  

V1 	 4.16a 	 5.31b 	 3.6a 

- 	V2 	 5.48a 	
-L 	

7.34a 	 4.25a 

- V3 	 4.80a 	 3.84b 	 4.28a 

cV(%) 	 18.14 	 20.96 	 14.28 

LSD(.OS) 	 1.28 	 1.69 	 0.85 

Mean iii a column having different lcucr(s) diiièred signi licantly at 0.05 level of 
probability. Vi - BARI Tomato 3. Vr RARI lomato 7 and V3 BAR I 'tomato 9. 

Table II. Effect of plant growth regulators on fruit characteristics in 
tonialto 

Treatments 	Fruit length 	Fruit diameter 	l-3rix (%) 
(cm) 	(cm)  

	

3.851b 	 4.45b 	 3.73a 

Ci 	4.58ab 	 5.05ab - 	4.00a 

G2 	5.15ab 	 5.90ah 	 3.76a 

63 	5.68a 	 6.59,1 	 4.6a 

CV (%) 	18.14 	 20.96 	 14.28 

ISDos) 	1.48 	 1.95 	- 	0.98 

Mcan in a column having dilIèrcnt lelter(s) di tiered signi licantly at 0.05 level ut 
probability. (o control. (Ii — NAA. (k— (1A3 and Or IAA. 
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Table 12. Combined effects of varieties and plant growth regulators on 
fruil characteristics in tomato 

Fruit length Fruit diameter 	Brix% 
(cm) (cn)  
3.37d 

I 	
4.2dei' 	 3.4c 

4cd 5.01cdef 	 3.8bc 

4:3 fed 5.78bcde 	 3.2e 

4.96abcd 6.28bcd 	 4abc 

4.11cc! 5.92hcde 	 3.Shc 

-- 	5.21abc 6.62bc 	I 	4.2ahc 

	

6.O8ab 
	

7.SSab 
	

4abc 

6.53a 
	

8. 94a 
	

5a 

	

4.O7cd 
	

3.25 f 
	

4abc 

	

4.52bcd 
	

3.521 
	

4.2abc 

	

5.O7abc 
	

4.lahc 

Treatments 

V1G1  

V1G2  

yb3 

VIGO 

V1G1  

VIGI 

V2G3  

VIG(I  

V 3G1  

VG2  

VG3 	 5.57abc 	I 	4.56cdef 	 4.8ab 

CV (%) 	I 	 18.14 	 20.96 	 14.28 

1.SD.05 	 1.4$ 	 1.95 	 0.98 

Mean in a column having dilièrent letter(s) difIerecl stgnilicanilv at 0.05 level of 

prubahi Ii Lv. 

VcBARI Tomato 3 
	

Go-Control 

V2= I3ARJ Tomato 7 
	

Gi=NAA 

V3= BAR! Tomato 9 
	

G2=GA3  

G=tAA 
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Yield per plant was significantly influenced by the combined elkct of 'anew 

and plant growth regulatcrs (Fig. 6). The highest yield of tomato (3802 g) was 

lound in V:G3 treatment and the lowest yield of tomato was obtained from 

controlled treatments incase of three varieties. 

4.16 Yield per liectare 

The yield Of tomato fruits per plot was converted into per hectare and has been 

expressed in tons. Yield per heccare was significantly influenced by different 

varieties. The highest yield per hectare (99.74 t) was obtained from the variety 

I3ARI tomato 7. which was statistically different from other varieties. The 

lowest yield per hectare (77.81 t) was recorded (rom the variety I3ARI tomato 3 

(Fig. 7). This difference may he clue to varietals performance. I lossain (200 

also reported that the variety J3ARI tomato 7 produced the highest yield. 

Yield per hectare of tomato was also varied significantly by different plant 

growth regulators. The highest yield was obtained from IAA (126.6 t/ha) where 

as the lowest yield (56.8 t!ha) was recorded from control or without any plant 

growth regulator application (Fig. 8). Rai ci c'il. (2002) also reported that 

application of IAA resulted in the highest yield or tomato. The yield of tomato 

was 93.16 t/ha obtained from the GA3 and 73.9 t/ha from 1'LAA. 

I-lighly significant variations in respect of yield of tomato were recorded clue to 

the combined effect of variety and plant growth regulators (Figure 9). The 

highest yield of tomato (151.5 t/ha) was found in V:G3 treatment and the lowest 

yield of tomato was obtained in case of three varieties without any plant 

growth regulator application. FI-llaabbashs c/aL (1999) also reported that fruit 
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growth regulator application. EI-Haahbashs et at (1999) also reported that fruit 

yield was significantly increased by plant growth regulators application 

compared to control treatments. 
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Figure 4. Effect of varieties on yield (g) per plant in tomato 
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Figure 5. Effect of plant growth regulators on yield per plant in tomato 
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4.17 Economic analysis 

Input costs for land preparation, seed cost, NAA. GA , IAA, fertilizer. 

intercultural Operation, irrigation and man power required for all the operations 

trot-n sowing to harvesting of tomato were recorded for unit Pitt and converted 

into hectare. Prices of tomato were considered in Farmgate market i-ate basis 

during harvesting time. The economic analysis was done to [md out the gross 

return, net return and the benefit cost ratio in tomato cultivation as influenced 

by variety and plant growth regulators. The details of economic analysis have 

been presented in Appendix V. 

The total cost olproduction ranged between Tk. 21 ll2 to Tk. 215352/ha. The 

variation in cost of production was noticed due to different treatment 

combinations comprising different variety and plant growth regulators. The 

highest cost of production (Tk. 21 5352/ha) was involved in the treatment 

combination of IAA with the variety I3ARI Tomato 7 (lable 13). 

The highest gross return ('1k. 121 2000/ha) was found from the treatment 

combination of BAR! Tomato 7 with IAA application and the lowest gross 

return (Tk. 419600) was obtained from the combination of BAR] I'oniato 3 

without any plant growth regulator application. 

BAR! Tomato 7 with IAA application gave the highest net return (1k. 99664) 

and the lowest net return (Tk. 207788) was obtained from the treatment  

combination of' BARI Tomato 3 without any plant growth regulator 

application. 

The highest benefit cost ratio (5.62) was obtained from the treatment 

combination of I3ARI Tomato 7 with IAA application and the lowest benefit 

cost ratio (1.98) was obtained from the combination of BARI Tomato 3 

without any plant growth regulator application. 
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The highest benefit cost ratio (5.62) was obtained from the treatment 

combination of BAR! Tomato 7 with IAA application and the lowest benefit 

cost ratio (1.98) was obtained from the combination of BAR! Tomato 3 

without any plant growth regulator application. 
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Figure 7. Effect of varieties on yield (t) per hectare in tomato 
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Figure 8. Effect of plant growth regulators on yield per hectare in 
tomato 
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Table 13. Cost and return in tomato production as influenced by variety 
and plant growth regulators 

	

'Cost of, 	Yield of 
1'rcatnients production Tomato 

(Tk.,lia) 	(i/ha) 
VU 	21 II2 	52.45 

VIGI 	214172 	66.03 

	

2)4762 	81. 

	

215352 	111 

	

211812 	- 65.02 

214172 

VG3  

V3  G 

214762 

2)5352 

211812 

214172 

214762 

$0.66 

101.8 

151.5 

52.93 

77 

Gross 
Nd return retu in 
( IkjJia 

419600 	207788 

528240 	314068 

654160 	439398 

888000 	672648 

520160 30834$ 

645280 431108 

814400 599638 

i 1212000 J 996648 

423440 	, 211628  

Benefit 
cost 

(.98 

2.46 

3.04 

2.45 

3.01 

3.79 

5.62 

1.99 

2.80 

3 - 
.5  7 

4.35 	1 VG1 	 2)5352 

- Vi=f3ARI Tomato 3 

75.02 	600160 	335988 

95.93 	767440 	552678 

117.2 	937600 	722248 

(IoControl 

V2 BARI Joniato 7 
	

(3 =NAA 

V.; r Bi-Iti Ioniaio 9 
	

(3=GA3  

G3=IAA 

Market price of tomato Tk. 8000/ton 

Gross reRrn - Total yield (tiha) x  Tic. $000 

Net return = Gross return - Total cost of production 

I3cncflt ('ost Raiio (13CR) Gross return/Total cost of' production 
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On the basis of economic point of view, it was apparent from the result that, 

the combination of BARI Tomato 7 with !AA application was profitable than 

the rest of the treatment combinations. This treatment combination showing 

the highest net return (Tk. 996848) and the highest cost benefit ratio (5.62). 
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CHAPTER V 

SUMMARY AND CONCLUSION 

The present piece of research work was conducted at the Horticulture field o' 

the Sher-e-F3aiigla Agricultural University (SAL). Dhaka during the period 

from I ' October, 2007 to 10 March. 2008 to in \.rest igate  the effects of plant 

growth regulators on growth and yield ol tomato (Li'copersicon (sc,.ileniu,n 

Mill.) varieties. Three plant growth regulators (NAA. GM  and IAA) and three 

varieties (SARi lomato 3. BARI 1 omato 7 and 13ARI Tomato 9) were 

studied 11w this purpose. The two factor experiment Consisting of 12 

treatments combinations were laid out in Randomized Complete Block 

Design (RC'BD) with three replications. The size of each unit plot was 3.2 in 

x 1.2 m and 14 plants were accommodated in each plot following a spacing of 

60 cm x  40 cm. Seedlings or tomato varieties were transplanted in the field on 

7 November 2007. The seedlings were treated with NAA. GM  and IAA at 25. 

35 and 25 ppm respectively at different times. The crop was harvested 

periodically. From each plot, live plants were randomly selected to record 

data on yield and yield contributintz characters. Observation were made on 

plant height, number of branches per plant, number ol leaves per plant, stem 

diameter, days to 501NO flowering, number of flower cluster per plant, number 

of flower per cluster, number of llowcr per plant, number Of fruit pci' plant, 

fruit length. fruit diameter, fruit weight, brix percentage, fruit yield per plant 

and li'uit yield per hectare. The collected data were analyzed and (lie 

di FiCrences between the means were evaluated by the least significant 

difference (l.SD) test, at 5% and 1% le'vel of probability. The cost and 

economic returns as iniluenced by differentt Ireatnents were also analyzed. 

The results oIthc experiment have summarized as below: 
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The results of the experiment revealed that plant growth regulator (P(;Rs) had 

positive iniluence on all parameters cxcept Iriut length, fruit diameter and 

brix percentage. The maximum plant height, number of branches per planL 

number of leaves per plant, sleili diameter, number of tiower per plant, 

number ol fruIt per plant, individual fruit weight and yield were found from 

IAA than NAA and GA3. The highest yield (126.6 t/ha) was obtained from 

IA.A application than NAi\ (73.90 L/ha) and (IA3  (93.16 t/ha) application. 

The results of the experiment also revealed that all the parameters studied 

were significantly influenced by the variety except fruit length and brix 

percentage. Out of all varieties, BAR! Tomato 7 produced the tallest plant 

(88.90 cm). maxiniwii number of branches (II .81 ), number of leaves (76.80), 

stem diameter (1.12 cm), number ol Ilower cluster per plant (l2.52). number 

of flower per cluster (6.47). number of flower per plant (91.66), fruit length 

(5.48 cm), fruit diameter (7.34 cm) and the maximum weight of individual 

fruit (129.2 g) while I3ARI Tomato 9 produced the maximum number of fruits 

per plant (36.13). For days to 50% flowering among the varieties BAR! 

Tomato 7 took minimum duration (43 (lays) for flowering. The highest fruit 

yield per plant (2452 g) and per hectare (99.74 t) was produced by BAR! 

Tomato 7 than the variety BARI 'tomato 3 (77.8] t) and the variety BAR) 

Tomato 9 (85.28 t). The di IThrent varieties exhibited marked variation in yield 

of' tomato. In respect of yield and yield contributing characters the variet 

BAR] Tomato 7 performed the best. 

The interaction elfeci of variety and plant growth regulators had signi leant 

influences on all characteristics except brix pentage. The highest yield 

(IS I .5 t/ha) was obtained from BARI Tomato 7 with FAA application. 

Economic analysis also showed that the B.ARI Tomato 7 with IAA treatment 
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combination was economically profitable over all other treatment 

combinations and the highest cost benefit ratio of (5.62) was obtained from 

that treatment. 

From the above observations it can be concluded that the variety BAR! 

Tomato 7 responded better with IAA application compared to BAR! Tomato 

3 and BARI Tomato 9. However, further investigation in this line of work is 

suggested to confirm this result before recommendation. 
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APPENDICES 

Appendix I. Monthly Air temperature, Rainfall and Relative Humidity of 
the experimental site during the study (15t  October, 2607 to March to, 
2008). 

	

Avet ge* air tetpperturc (°C) 	Tolal** 	Average* 

Year Month : 	num Minimum Mean 	Rainfall 	Relative 

I 	 (mm) 	humidity 

October 	30.5 	24 .3 	27.4 	417 	80 

2007 November 	293 - 20.1 24.9 	5 	 65 

* Monthly Average 
	

** Monthly loLl 

Source: Ilie Meteorological Department (Weather and Climate division) of 
Bangladesh, Agargaon, Dhaka. 
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Appendix LI. Physical properties of soil in the experimental field 

Properties 	 Analytical data 

Soil tc<ttm 	 Sandy loam 

Sand (%) 

Clay (%) 

Soil Type 

Soil Series 

30.65 

38.19 

3l.10 

Shallow Red Brown Terrace soil 

Tejgoan 

Source: Soil Resource I)evelopment Institute, Farmgate, Dhaka. 

Appendix III. Chemical properties of soil in the experimental field 

Properties Analytical data 

Soil 1)1-1 5.6 

- 	Total N (%) 0.078 

Available P (ppm) 	- 0.0015 

Available K (ppm) 0.0053 

Organic matter (%) 0.88 

C: N ratio 12:] 

Source: Soil Resource [)evelopment Institute, Farmgate, Dhaka. 
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Appendix IV. Analysis of variance of the data on growth and yield of 
tomato as influenced by variety and plant growth 
regulators (PGRs) 

Source of Degie - 	- Meansquare  
variation es Plant height (cm) at Number Number of Stern diameter (cii 

of of leaves at at 
freed 40 60 branches 60 40 60 
0111 DAT DAT at 60 DAT DAT DAT 

DAT - 
Replicatio 2 468.75 1638.93 57.0 1550.43 0.16 0.21 

FactorA 2 294.45** 582.0** 48.19'* 2969.24** 0.09 0.07* 

Factor B 3 232.11 757.31** 46.20** 964.04** 0.07** 017 

(Plant I 

growth 
re(ulators) 

Interaction 6 ] .67** 0.01 *I 3.24** I 	6.45** 0.002** 0.004* 
(AxB)  

Error 22 18.752 33.03 0.361 	- 21.2777 0.003 0.007 

** Significant at 0.01 level oiprobability: 

* Significant at 0.05 level of probability 
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Replicatlo 
I' 

lacwr A 
(Variety) 

f:.IctoJ. u 

(Plant 
growth 

regulators) 

Interact ion 
(AXA) 

Error 

Appendix IV. (Cont'd.) 

Denre 
Source 	esi fl5av to so 

ol Ileedo Ilowering. 
VilflatiOrl 	Ill 

27 

3 	362.917** 	46.817* I I0.351• 	I l7L.40 	5.4$2** 

2 	1408.33 

2 	l80.75** 

2.41 7** 5.042** 0.171 ** 	5.04** $ 	0A028* 

$ 333  2.102 0.101 	1K.18 0.333 

Mean_square  
Flower Number $ No. of No. of' 
cluster/ of flower/ iruit/ 
plant flovei•/ plant clusier 

cluster 

23.493 14.301 1512.007 0.333 

45.107**19.960** 2208.l0 	I 8.167 

Significant at 0.01 Level of probability: 

* Significant at 0.05 Level olprobability 
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11_11_1jI 

'kppendiA IV. (('oiled.) 

Source Ot,  iegesT 	- ThvJe sftre 
variation of . oTFii ii77 iIvJi Fruit Fruit Brix(%) 1  

freedom 	Plant fruit weight I length d ialnetc 
I' 

Replication 2 19.534 1889.08' 0.711 1.37 0 

Uactor A 2 	1 	II 26.609**  I 5975•94n 5.235 36.92' 1. 757: 

(Variety)  

Factor B 	I 3 	128.79** 	( 1873.2 J5** 5.587* ) 449** 

(Plant i 
It 

QFOWth 	I 

rLvtdak)N) - 
- 6 96n9* D7322I 0.209* 0.465 0.084 

Interaction -. . 

-. 1Q436  36.453 I ±'_ 
Lilt 0.333 

Error - - - . - 
Sign1 [leant at 0.01 Ic' el oF probahihty: 

Signilicant at 0.05 level of probability 

IV. ((?ont'd.) 

SOUILLOI - i)egices Mean 'qiuue 

varialiofl of Yield/ plant (g) Yield/ha (U 

Freedom 

Replication 2 23589.61 42.049 

Factor A 2 991083.1 17** 1492.092** 

(Variety) I  

lactor B(Plant 3 5l08428.4* 8057.532** 

groWt Ii 
regulators) 

Interaction 6 1451 59.52** $9477** 

(A'<13) 

Error 22 23666.42 	t 79.866 

Significant at 0.01 level of prohabiluy: 

ohf 	bi lit>Signiflcant at 0.05 level op  
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Appendix V. Production cost of tomato per hectare 

A. Input cost 

a. Material cost ('Uk. /ha) 

Treatment 
(s) 

Seed 
Cost 
(Tk.) 

Cost of 
PORs 
(Tk.) 

Manure and fertilizers 
 MP (1k.) 

Insecticide 
& 

Iungicides 
(Tk.)  

Sticks 
(Uk.) 

Su 
Tot 
(Tic COW dung Urea TSP MP 

VG0  3000 0.00 20000 4000 7000 4400 6000 25000 694( 
V1 G1  3000 2000 20000  4000 7000 4400 6000 25000 714( 
V1 G, 3000 2500 20000 140001 7000 4400 6000 	25000 

6000 	I25000 
719( 
7241 V1 G1 3000 3000 20000 4000 7000 j 4400 

3000 0.00 20000 4000 7000 4400 6000 25000 694( 
V2G 1  3000 2000 20000 4000 7000 4400 6000 25000 7]4( 
VIG, 3000 2500 20000 14000 7000 4400 6000 25000 719( 

3000 3000 20000 	4000 
20000 	4000 

7000 4400 6000 25000 
25000 

724( 

t924 V3G9  3000 0.00 7000 4400 6000 
V 3G 1 	j 3000 2000 20000 14000 70004400 6000 	25000 

6000 	25000 
714( 
7! Q( VCi' 

_ 
3000 2500 20000 4000 7000 	4400 

HVIGI 3000 3000 20000 4000 7000 	4400 6000 	25000 724( 

\1 :BAII loiiiaio 3 	 (Jo=Control 	G—1 AA 

V2= BARI Tomato 7 	 GiNAA 

Vr BAR! Tomato 9 	 G2=GA3  

('owdung @ 1k. 60 / mon 
Ureaii: Tk. 28 / kg 
ISP @ Tk. 80 / kg 
MP 	Tk. 63/kg 

92 



Appendix V. (Cont'd.) 

b. 11011 material cost (it. lint) 

Treatment Labour 
(s) 	cost 

(Tk.) 

Plouglimg 
cost 
(Tk.) 

Watering I Cost Ibr 
cost 	i 	bird 
(11.) 	driving 

(Tk.) 

Cost for 	Sub 	iota! input 

	

harvesting..otal 	cost 
& 	(it'.) 	(Material 

marketing 	non material) 
(Tk.) 

V 
V1  01 

V0 

17000 )( )0 
17000 
I 7000 

12000 - 
1 	12000 

12000 

3000 	3000 
3000 	1 	3000 

9000 	44000 	I 13400 
9000 	44000 	115400 

3000 3000 9000 	44000 i 	I 15900 
V 1  03 17000 12000 3000 3000 9000 44000 	116400 
V 2G0  17000 12000 3000 3000 9000 44000 	!13400 
V7 (1, 17000 12000 3000 3000 9000 	44000 	115400 - 

9000 	1  44000 	115900 V2 G 7  17000 12000 3000 3000 
\T, Gz 17000 12000 3000 3000 9000 	44000 I 16400 

GIO  1 7000 1 2000 30(0 3000 9000 	44000 II  3400 
\' 	01 17000 12000 3000 3000 9000 	44000 115400 
V3 Ci' 17000 12000 3000 3000 9000 	1 44000 115900 
V 3  0 11  17000 12000 3000 3000 9000 	j 44000 	116400 

V[3ARI Tomato 3 
	

(30=Control 	(1 =1 A A 

V= RARI Toniato 7 
	

G=NAA 

\/ 	BAR! loniato 9 
	

G2=GA3  

Labour cost=Tk. 100/day 
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1reatnent 
S 

VG1  

V361 

Appendix V. (Cont'd.) 

II. Overhead cost (Tk. /ha) 

Cost of lease of Miscellaneou 	Interest on 
land for 6 s cost runniiuz 

Sub total , months (1 % of - - (1 k. 	% of capital For 6 
value of the input months 
land Tk. cost) (Tk. 13% of 

6100000/year costiyear) 

78000 5670 14742 98412 

78000 5770 	- 15002 98772 

78000 5795 15067 98862 

78000 5820 15132 98952 

78000 5670 14742 98412 

78000 	 5770 	15002 	98772 

78000 	 5795 	15067 	98862 

78000 5820 

5670 

15132 

14742 78000 

78000 5770 15002 - 

78000 - 	5795 15067 

78000 5820 15132 

98952 

98412 

98772 

98862 

98952 

Total cost of  
production 

(Inpul cost 
Overhead 

cost) 

21812 

214172 

214762 

215352 

2)812 

2)4172 

214762 

215352 

21812 

214172 

214762 

215352 

Vt—BARI lomato 3 
	

G,,Control 
	

G=iAA 

V--= BAR! Tomato 7 
	

Ci i=NAA 

\'= BARI i'omaco 9 
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Appendix Vi. Effect of varieties on days to 50% flowering in tomato 

Treatments 

V3 
CV(%) - 
L S Di 0.05) 

flowering (Days) 
50.7 Sa 

3 '* 
I, 

46b  
6.17  

- 4.233 

Mean in a column having dilièrent letter(s) dilThred signileantly at 0.05 level of 
probability. Vl-- BAR! lomato 3. \'2= BARI tomato 7 and V3— BAR! loniato 9. 

Appendix VII. Effect of plant growth regulators on (lays to 59% flowering in tomato 

I 	Treatments 	 50% flowering (Days)______ 
I 	 53.67a 	 I  

(3 
	

SOa 
44b 

(33 I 	 39.33b 
CV(%) I 	 6.17 

4.888 

Mean in a column having different letter(s) diuiëred significantly at 0.05 level of 
probability. 60 control. (31= NAi. (32— (3A3 and (i3 IAA. 
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Appendix Ylil. Combined effects of varieties and plant growth 
regulators on days to 50% flowering in tomato 

Treatments 
VU0  

V 1G2 

V 1 G 

\' 2Gi 
! 1' 

V 1kJ 

V 3C31  

('V((VO) - 

- 	I .S1)1oos 

502ii1p'Y!r ng (I )ays) 
__________ 5 7a  

54ah  

- 	49bc  

43de  
5]hc 

46cd 
40e1  
3) 

5 3a b 
SObe 
43 de 
4Oef 

6(7 
,4
.0
0

O()
C'O  

't  

Mean in it column having di flèrent letter(s) di lThre 

probability. 

V1=BARI lomuto 3 	 Goconirol 

\'2 	l3\[tJ Joniato 7 	 (31 -NAA 

V3 BARI tomato 	 (32—CiA3 

signiIlcantiv at 0.05 level of 

-IA A 

Appendix IX. Effect of varieties on yield in tomato 

- 	I icatments 	Yield /plant(g) - 	- Yidd/ha(ti 	- 

	

V1  __________ 188% 	 77.81b  
V2 	 2452a 	99.74a  

-I -- 	2070b 	 85.28b  
CV (%) 	 7.20 	10.20  

	

225.6 	 13.11 

Mean in a column having diifiren letter(s) differed significantly at 0.05 level of  
probability. Vi = I3ARI Tomato 3. V2" IJARI lomaw 7 and \'3- BARE Tomato 9. 
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Appendix X. Effect of plant growth regulators on yield in tomato 

I zeatmenh 	Yield /plant(g) 	 Yield/ha(t)  
G(I  1363 	56.80d___________ 

- 	 CI 	 1791 	73.90c  
2275  	93.16l ____  

l26.óa 
C\' (%) 	 7.20 	10.20 

L LSDcw 	 260.5 	 - 	 [5.13 - 	 - 

Mean in a column having di Ilèrcni letter(s) di Ikred significantly at 0.05 level ol 
probability. 60 control. (11- NAA. C12- GA3 and CU IAA. 

Appendix XI. Combined effects of variety and plant growth regulators on 
yield in tomato 

Treatments 	- Yield/plant Yield/ha 
(g) 

VIGI, l242g 52.45g 
VU -- 15831 66M3cig 

I 	V1 G: 2023e 81.77de 

V1 G 	 2708bc Illbc 

V2G0 15601 65.02t'g 

VG1 - -- 	1965e 80.66cIef 

2481cd 10E.Sbc 

V.G3 3802a 151 .5a 

VG1 	- 1825ef 
1286g 52.93g _ 

75.02ef_____ 
2 32 1 d 95.93cc1 
284$b 
7.20 

117.2b 
10.20 CV (Ye) 

260.5 LSD(o.o5i I 	 15.13 

Mean in a column having di tThreiu letter(s) di lkred sigrii heantly at 0.05 level of 

protfltbil it'-. 

Vi -I3ARI Foinato 3 	 GoCoittiol 

\2r L4ARI tomato 7 	 GrNAA 

\'y- E3ARI loniao 	 G:-CiA3 

63~[AA 

;rPrJ University 	7 
I,? 

s. 	•c 	
•- Cj p 


