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Table 1- Summary of analysis of variance of data for different traits
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S0V "2 No.of  Weight et o
ST fruits per of fruits yield Jelo pH 90 019
df lant per Brix Labor
P plant consumption
per ton fruit
Year Jw 1 604.352"°  0.944°  1647.480° 12.638" 1.718™ 0/0001"*
Rep.(Year) IS5 g Jle 6 8.112 0.078 164.922 0.301 0.042 0.002
Planting Space culs alols 2 457240  3.781°  560.755  0.099"*  0.001"* 0.003™
Year & Planting Space  cusls” alols o Lo 2 8.360" 0.080"  53.631™  0.091"*  0.001"° 0.0001"*
Harvest Method Cuilsy g, 1 108.180™  0.228°  412.251"  0.034"  0.004"* 0.490™
Year & Harvest Method sy, e, 5 Jbs 1 36.855"  0.0001"*  0566"  1.377"° 0.0001™°  0.0001"
b g el 2 5254 0017  9.980"™  0.051™  0.001" 0.003™
Planting Space & Harvest Method
el g 5 <l bl s o 2 0.246"° 0009  28.728"  0.404™  0.001"°  0.0001"¢
Year & Planting Space &Harvest Method
Error I3 30 17.011 0.015 36.443 0.350 0.010 0.0001
Total xz 47
CV% 15.63 8.47 9.42 12.88 2.36 7.92

* k%
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Ns: Non- significants and == : Significant at the 5% and 1% levels of probability, respectively.
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Figure 1- Effect of different planting space on number of tomato fruit per plant
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Figure 3- Effect of different planting space on yield of tomato
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Table 2- Mean comparison of traits under study

slga PP JIKEY]
. 830 () - s
Dga0 sy j:;":’ 5,Shos sola & il
g 4 - 5 23 el
72 Weight of %A Jole o 2
No. of . Fruit dano s
. fruits per : J pH 0 09
fruits per yield
plant plant (ton ha® Brix Labor
(kg) fy consumption
0 .
per ton fruit
Ju 1th Jsl 29.933a 1.599 a 69.927a  4.081b 4.433a 0.262
Year 2nd 9 22.837b 1.318b 58.210 b 5.108a 4.055b 0.259
cusls Aol 20cm o (Bl Ve 20.505 b 0.914 b 60.278 b 4.506 4.241 0.275a
Planting 30cm s (Bl Y 27.698 a 1611a 70.890 a 4.619 4.241 0.256 b
Space 40 cm o (g5l ¥ 30.952 a 1.850 a 61.036 b 4.658 4.252 0.249b
Aol 5 Lo 1th & 20 cm yo Sl Yo g gl 24.750d 0.974d 64.126 4.080 4.437 0.280
s 1th & 30 cm s (5l Yo g ol 30.500 b 1.781b 78.320 4.056 4.429 0.255
Year & th&40em g slote o s 34550a  2.041a 67.334 4.108 4.435 0.250
Planting 2nd &20Ccm o slo Y- g pg 16.260 e 0.855d 56.430 4.933 4.044 0.270
Space 2nd &30CM e slo¥e gpp 24.896 d 1.441 ¢ 63.460 5.183 4.054 0.257
2nd & 40 cm o 5lo ¥eg pgd 27.354 ¢ 1.659 b 54.739 5.208 4.069 0.249
il o) Several times Gl als yo i 27.866 1528a 66.999 a 4.621 4.254 0.361a
H:;Zf;gg‘g One time FRTSHES 24.884 1.390b  61.137b 4568  4.235 0.159b
1th & Several times lal>,o x> 5 JJ 32,3114 1.665 72.966 3.938 4.442 0.364
Ui9y 9 Jw 1th & one times (ol ab o S 5 Jsl 27.556 b 1.533 66.887 4.224 4.425 0.159
il 2nd & Several times (¢l alsyo x> 5055 23.462 C 1.390 61.032 5.303 4.065 0.358
Year & )
Harvesting 2nd & one times ol abje Sy g0 22.212¢C 1.247 55.387 4912  4.046 0.159
Method

SLsl Sl (laials dix yg0i] )3 doyd gy b O Jlein] ko 53 (g5l xe (g lel @oglés oS e by S Jilis (el (slapSle gt ya 5
In each column, means followed by any letter are not significantly different at the 5% probability levels-Using Duncans Multiple
Rang Test.
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FHKEY] 8940 (339 3, Sos 3lgo 55, slaxs
Pogm  digr dgu0 ol DH & Cwild
Ay Weight Fruit Jolowe oF e el
No. of of fruits yield .
fruits per (ton ha®) s 8920 039
er plant Brix Labor
Fl)ant (k) % consumption
P per ton fruit
- o 20 cm & several times (¢l als o > 5 yio ko ¥+ 21.359 0.946 62.394 4.470 4.245 0.390 a
3 o) 20cm & one times (¢l als yo G 5 yo bo Y- 19.651 0.883 58.162 4542  4.236 0.160d
n X § 30 cm & several times (gl als yo x> 5 yi0 5lo ¥ 29.641 1.696 74.582 4661 4.260 0.357b
i 3 2 30cm & onetimes (ol alsyo S g o b Yo 25.755 1.562 67.197 4578 4.223 0.155d
% E 40 cm & several times (ol s yo s> 5 20 5lo ¥+ 32.659 1.940 64.020 4731 4.256 0.336 ¢
o 40cm & onetimes 4l abye K g o 5lo ¥ 29.245 1.760 58.052 4584 4.248 0.162d
> 1th & 20 cm & Several times gl als o x> ¢ 20 Bl Yoy JJ  26.350 1.030 67.863 4.020 4.437 0.397
% 1th & 20 cm & one times ¢l s yo < 5 yio 5o Yoy Jl 23.150 0.918 60.390 4140 4.438 0.163
3¢ 1th & 30 cm & Several times (ol als o > 4 j20 o ¥rg Jo  33.332 1.845 81.075 3.953  4.442 0.360
o F 1th & 30 cm & one times ¢l b yo G 5 yio 5o Yoy Jsl 27.668 1.718 75.565 4160 4.415 0.150
3 f 1th & 40 cm & Several times gl als o x> g yio ol ¥oy Jo  37.250 2.120 69.960 3.843  4.447 0.335
‘—’3’ §§ 1th & 40 cm & one times ¢l b yo G 5 yio (5o T2 5 Jl 31.850 1.963 64.707 4373 4.423 0.165
2 < 2nd & 20 cm & Several times ol als o x> ¢ jo Sl Yo9pes  16.638 0.862 56.925 4920 4.053 0.383
% E 2nd & 20 M & ONe times (¢l als o S5 5 5o (bo Yo g pgd 16.153 0.848 55.935 4945 4.035 0.158
X2 2nd & 30 cm & Several times gl als yo x> ¢ jio Blo Yogpes  25.950 1.548 68.090 5370 4.077 0.355
R 2nd & 30 cm & one times gl alsyo S, g 20 (ko Yog pos 23.843 1.335 58.830 4995 4.030 0.160
3 2nd & 40 cm & Several times ¢l s yo x> 5 0 5lo Frg 0 28.068 1.760 58.080 5.620 4.065 0.337
> 2nd & 40 cm & one times (gl als yo S5 g yi0 lo Frg pgo 26.640 1.558 51.398 4795 4.072 0.160

sl (Sl glassls dia g0il 53 doyd g b SO il oo 55 6y gxe (6ylol gl oS it By S Jolis (> (slapSile ey 5
In each column, means followed by any letter are not significantly different at the 5% probability levels-Using Duncans Multiple
Rang Test.
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Introduction

One time tomato harvesting, in addition to labor saving, provides a possibility of increasing the cultivated
area which lead to increase the total output (1). Varieties of tomato that has multiple harvest usually have a lower
density in farm compared to one time harvest (2). In the late 1940s, the processing tomato industry in California
was concerned that expected shortage of labor would prevent harvest of its increasing tomato production.
Commercial use of the new variety and the new harvesting method, began in early 1960s. New harvesting
method had a labor requirement of 2.9 hours per ton, compared with 5.3 hours per ton for hand-harvest in several
times. Total labor use for the crop dropped from 13.5 million hours in the hand-harvest years to about 3.8 million
hours per year in 1997, while fruit yield increased 4-fold (3).

Materials and Methods

This study was carried out in two years (2010-2011) at Mazrae Nemone Astan Ghods Razavi using a
factorial experiment based on randomized complete block design with 4 replications. The first factor was
planting space within row at three levels including 20, 30 and 40 cm and the second factor was harvesting
method at two levels including multiple and one time on tomato variety hypeel 347. Measured traits included
fruit number per plant, fruit weight per plant, yield, as quantitative also pH, brix as qualitative and labor
consumption per each ton of harvested fruit were investigated. Each plot consisted of 5 rows with a length of 6
meters, the plant in the row bilaterally (a total of 10 lines per plot) were planted. Drip irrigation method was
performed using the T-tape with 1.6 liters per hour. Harvesting started in mid-September and ended in late
October. Fully ripe and healthy fruits were harvested and rotten fruits were not collected.

Results and Discussion

Quantitative traits

Analysis of variance showed that the effect of year and planting space on all quantitative traits was
significant while harvesting method significantly affected fruit weight per plant and fruit yield. Interaction
between year and planting space had significant effect on the fruit number and weight per plant. Moreover,
interaction of year and harvesting method had a significant effect only on fruit number per plant.

Means comparison indicated that fruit number, fruit weight per plant and fruit yield in first year were 31.1,
21.3 and 20.1 percent higher than second year, respectively. The highest and the lowest fruit number and fruit
weight per plant obtained on 40 cm and 20 cm, respectively. The maximum yield with 16.2 percent was
observed in 30 cm space treatment compared to 40 cm which had the lowest rate on those traits. The maximum
fruit number and fruit weight per plant obtained in the first year and 40 cm planting space while the minimum
number obtained in the second year and 20 cm planting space,. The fruit harvested at several times had 9.9 and
9.6 percent higher than fruit weight per plant and yield respectively, compared to harvested method at once. The
maximum and minimum of fruit number per plant achieved in the first year and several time harvesting also in
the second year and harvested method at once, respectively with 45.5 percent difference.

Quialitative traits
Analysis of variance revealed that only year had significant effect on brix and pH. Means comparison
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showed that pH had 9.3 percent superiority in the first year compared to the second year while brix was 25.2
percent lower in the first year compare to the second year.

Labor working time
Analysis of variance showed that planting space, harvesting method and their interaction had significant

effect on this labor time. Means comparison illustrated that the maximum labor time with 10.5 percent difference
were observed in 20 cm planting space treatment compared to 40 cm which had the lowest rate on this trait. The
fruit harvested multiple times method needed 127.1 percent more labor compared to harvested method at once.
The highest and the lowest labor consumption with 151.6 percent difference, were observed in 30 cm and 20 cm

respectively.

Conclusions
In tomato production increasing and decreasing of harvest’s expenses, increasing within row space from 20

to 30 cm and one-time harvesting method, had a very important role.

Keywords: Brix, Density, Yield component



