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Assessment the effect of water deficit on morphological traits, yield and yield
components of different cultivar of tomato
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ABSTRACT

Selecting an appropriate variety considering the conditions of each region is an agricultural solution to
achieve a desirable performance of plants in drought stress conditions. For this purpose, an experiment
was conducted in a split plot arrangement based on randomized complete block design with three
replications in Moghan plain at 2015 and 2016 years. Main-plot was Normal irrigation, cutting irrigation
during vegetative growth stage, cutting irrigation during flowering stage and cutting irrigation during
growth of fruit. Cultivars included Super Bita, 08 and Matin as a sub-plot. The results of mean
comparisons of data demonstrated that cutting irrigation decreased growth and yield of all cultivars as
much as 11 items than normal irrigation treatment. Also, the highest yield (69.46 ton per hectare) and
yield components (Number fruit per each plant: 61.66, Average fruit weight:220g, Fruit diameter: 5.6 cm
and Biomass: 73.68 ton per hectare) observed in 08 economic cultivar under normal irrigation and the
lowest values for these traits were obtained in Matin cultivar at cutting irrigation in flowering and fruit
growth sages. Also, about morphological traits (Plant height, Stem diameter and the number of lateral branches)
the lowest values observed in Matin and Super Bita under cutting irrigation during the growth stages.
Therefore, 08 was the best variety (according to the results of traits related to yield, yield components and
morphological traits in both of normal irrigation and cutting irrigation conditions) and Matin was the
most sensitive variety to cutting the irrigation in Moghan plain.
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Tablel. The result of tested soil in experimental site

Texture Sand Silt clay K P Organic pH EC Depth First year (2015)
% % % mg/kg mg/kg  Matter (%) dS/m (cm)
Clay 17 18 65 440 4.6 7.1 0.90 0-45
Clay 17 18 65 440 4.6 0.944 7.1 0.89 0-45 Second year
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Table 2. Analysis of multiplex variance for yield and yield components in different cultivars of tomato under
water deficit in 2 years

S.0.v df Number fruit Average Fruit Marketable Biomass Harvest
per plant fruit diameter fruit yield Index
weight
(y) Year 1 24.34"™ 281.04™ 0.14 28.49™ 30.62"™ 680.49"
R (Year) 4 167.06™ 954,23 011" 24.23™ 30.99" 14.68"™
(A) Water deficit 3 2843.86™ 36679.51" 30.25™ 45000.73"  4382.99” 744.28™
Water xYear 3 11.05™ 1.97™ 1.26™ 14.80" 4.79™ 63.46"
deficit
R x Water deficit 12 30.06™ 635.86" 0.11" 84.14" 89.31" 31.01
(Year)
(B) Cultivar 2 1313.29" 17180.9™ 2917 1515.13" 1671.29™ 228.67"
AxB 6 48.97" 1115.10™ 2.047 69.34™ 77.307 78.97”
Cultivar x Year 2 17.34"™ 5.74" 0.04" 24.57™ 6.79" 13.91™
x Cultivar x Year 6 0.99™ 21.64™ 0.06™ 2.20™ 2.19™ 18.59™
Water deficit
Error 32 18.29 187 0.02 12.53 14 17
C.V (%) - 11.39 4.49 4.49 11.28 10.15 5.11

i &*

oy ) g0 Jleisl mhaws 5o o e glo e WS 90 i 5 4
**: Significant at 1%; *: Significant at 5%; ns: no significant
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Table3. Mean comparison of cutting irrigation x different cultivar on yield and yield components of tomato.

Treatm Number fruit per Average of Fruit Marketable Biomass H.1 (%)
ent each plant fruit weight (gr) diameter (cm) fruit yield (ton/hec)
(ton/hec)
IR1Cul 55° 155° 5P 50.40° 53.4° 94?
|R1c%1| 61.66° 220° 5.6 69.46° 73.68° 94?
IRlCﬁI 56° 168° 46° 41.25° 46° 89°
IRZC\ZI 33° 111° 3.49 29.3¢ 31° 93®
|R2Cl1,l| 40° 160° 4 36d° 38° 942
|R2Cl21| 35° 100 3.39 22f 29.3° 75°
IR3C?JI 6° 88¢ 42° 20f9 25,26 80°
|R3Clljl 10f 959 45° 20° 25" 80°
|R3Cl2J| 59 90¢ 4f 14' 16" 87°
|R4C?J| 44° 64l 2.6 10l 14' 71°
|R4Clljl 50° " 2.8" 16" 20° 80°
IR4C§I 40° 70" 2.55' 8! 10' 80°

Lo g o8, =Cull .«ls Oy Job 4o (o kol adab = |R4‘u’a~.\b’ Jsb 50 5kal alad -IR3 sy by Job 5 gkl alad =IR2 (sle ,LT=IR1
oo o8, =CUI3 - A 3,=Cul2

The means with similar letters in each column do not have significant different based on Duncan test in probability level of

5%.

11: control, I,: cutting irrigation at the vegetative phase, ls. cutting irrigation at the flowering phase and l4: cutting irrigation during Fruit

growth stage. Cull: Super Bita, Cul2: 08 and Cul3: Matin.
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Table 4. Analysis of multiplex variance on morphological traits in different cultivars of tomato under water deficit in 2 years

S.0v DF Plant height Stem diameter The number of lateral branches
(y) Year 1 123.79™ 3.66** 93.38"
R (Year) 4 39.43" 0.09™ 14.63”
Water deficit 3 1433.08"™ 15.52%* 166.68™
(A
Water xYear 3 1.42"™ 0.09" 1.79™
deficit
Water deficit 12 30.31" 0.24" 13.49™
R (Year) x
(B) Cultivar 2 1106.41" 11.68** 387.26™
Ax B 6 39.42™ 10.32** 1517
x Year 2 592" 0.14™ 2.68"™
Cultivar
x Year 6 091™ 017™ 0.921™
Water x Cultivar
deficit
Error 32 12.7 0.18 4.09
C.V (%) - 7.65 1.65 11.14

*.ns

oy ) g 0 sl maw (o o g o e BB 9y oS 5 4
**: Significant at 1%; *: Significant at 5%; ns: no significant
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Table 5. Mean comparison of cutting irrigation x different cultivar on some morphological traits of tomato.

Treatment Plant height (cm) Stem diameter (cm) The number of lateral
branches

IR1Cull 56° 5.3" 22°
IR1Cul2 70 6.6 28*
IR1Cul3 55° 5.2° 21°
IR2Cull 30 2.59 8’

IR2Cul2 41° 2.7 12'
IR2Cul3 33 2.48 9°

IR3Cull 50° 4¢ 14
IR3Cul2 55h° 4.5° 18°
IR3Cul3 51° 4° 15°
IR4Cull 54° 4.5° 20°
IR4Cul2 57° 4.7° 22°
IR4Cul3 50° 4.44° 20°

Al a5 Job ,o s)lal @b = IRA aalS Jsb o (s Lol alas =IR3 (i, ais, Jsb ;o s,kel ahd =IR2 (sole LT =IR1
ke 08, =CUI3 ¢+ A (8, =CUI2 Ly 505 o8, =Cull

The means with similar letters in each column do not have significant different based on Duncan test in probability
level of 5%.

1,: control, I,: cutting irrigation at the vegetative phase, |;. cutting irrigation at the flowering phase and I4: cutting
irrigation during Fruit growth stage. Cull: Super Bita, Cul2: 08 and Cul3: Matin.
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