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Table 1. Nutrients concentration in nutrient solution for cherry tomato.

g VSpr&g;]a.l.o J gls st‘aAVSﬂL&C»]ﬂ-L‘ lond dge
Unit . ~ . .o i
;’:‘. s b s 1S a . e Chemical formula
J bl Hoagl.and LS g J gl
solution c ] ¢
LY (N2) oncentration o
» micronutrients half
Concentration of concentration of
micronutrients one Hoagland's solution
and a half times the (N1)

concentration of
Hoagland's solution

wl Jsloe

Base solution

(N3)
Voo DL rjf
- - ‘ .
<l A 1181 1181 1181 Ca(NOs)2 .4H20 oS ol
gram in 100 Calcium nitrate
liters of water
Yoo ys ¢ Jf
T b ol
<l A 505.5 505.5 505.5 KNO;3 (e
gram in 100 Potassium nitrate
liters of water
Voo s oS Slad ¢ g gl
- 359y (¢
<l A 115 115 15 NH.(H2POs) I S
. Ammonium
gram in 100 dihydrogen
liters of water ydrog
phosphate
Voo DL r_)§
_ e oolad
ol 439 439 439 MgS04.7H:0 (e S
gram in 100 Magnesium sulphate
liters of water
" $ S g8 el
Aot 429 2.86 1.43 H:BOs P
gram in liter Boric acid
- < > /. ..JU
AR 2.715 1.81 0.905 MnCl.4H;0 P S
gram in liter Manganese chloride
- < - w
Ao 0.33 0.22 0.11 ZnS04.7 H:0 S0 =
gram in liter Zinc sulfate
- < - LG.‘
Aot 0.12 0.08 0.04 CuSO4. 5H:0 o
gram in liter Copper sulfate
* Y Sl g0 Aol
AR 0.03 0.02 0.01 H:MoO4.H:0 S
gram in liter Molybdic acid
o ¢ 5 3 ) | oal oS

gram in liter

Iron chelate
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B) Tomatoes grown in pots

Fig. 1. Stages of planting and growing tomatoes in pots.

A) Planting and transferring tomatoes to plastic cartons

B) Tomato ripening stage in each plastic carton

Fig. 2. Tomato growth stages in plastic cartons.
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Table 2. Analysis of variance of the effects of irrigation treatments and nutrient solutions on growth characteristics of cherry

tomato
&g 5 04 SldaS o g ,lad Bl s oLﬁCUJ)l &35l a3 S e
Number of fruits Fruit diameter Stem Plant height Degree of freedom Source of variation
per plant diameter (df)
Sl e xSle  Mean of Squares
L
49.86™ 0.354" 0.188 341.13" 2 &=
Irrigation
| oLl
3.85 0.069 0.058 32.04 9 kel et
Main error
11 gl slas
30.64™ 0.392° 0.243" 259.01" 2 e stad
Nutrient solutions
25.39" 0.109"s 0.0930s 181.01™ 4 wsvﬁf'
Interaction effect
5 oLl
4.41 0.075 0.051 37.24 18 F ok
Submain error
s .
9.61 15.02 14.16 3.36 - G

Coefficient of variation (%)

ns s o

el I3 e e My Ay ) 50 C,Jm)aju@m;tﬁ\ﬁ s S
**" and ™ stand for significant effect at 5 and 1 probability levels and non-significant effect, respectively.

250 -
ab ab
200 - b

150 4 ¢

100

Plant height (cm)

IIN1 IIN2Z IIN3 IZN1 IZN2 IZN3 I3N1 I3N2Z I3N3
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Fig. 3. Mean comparison of the interaction effect of irrigation treatments and nutrient solutions on plant height. I, I> and I5 are
equivalent to 10, 15 and 20 liters of water per m? per day, respectively, and Ni, N2 and N3 indicate the use of low-consumption
elements with half the concentration of Hoagland solution (Formula N1), equal to Hoagland solution (Formula N2) and one and a half
concentrations of Hoagland solution (Formula N3), respectively. Columns with the same letters are not significantly different

(Duncan, p < 0.05).
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Table 3. Mean comparison of the effect of irrigation treatments and nutrient solutions on growth characteristics of cherry tomato.

050 e

Fruit diameter (cm)

Sl s

Stem diameter (cm)

b

Treatment

0.7¢c 0.6¢
1.9b 1.2b
2.9a 1.7a
1.3b 1.0b
2.0a 1.7a
24a 1.8a

Irrigation (gL

100 liter per day 39, ,a ;3 < Voo

150 liter per day 35, & 5 d V0o

200 liter per day 35, » ;5 ) Yeo
Nutrient solutions  ,ldé (slad s
Formulal ) J;e,

Formula2 Y J},«J,_é

Formula3 Y (s,

Al s pme M| Ao 53 0 Cla.u); SKls Qyﬂuﬂblﬂmoju:» Sy slils ASdLan;L.» 03,5 A 5 U5 A
In each column and each group, numbers with dissimilar letters are not significantly different (Duncan, p < 0.05).
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Fig. 4. Mean comparison of the interaction effect of irrigation treatments and nutrient solutions on number of fruits in a plant. I, I
and I3 are equivalent to 10, 15 and 20 liters of water per m? per day, respectively, and Ni, N2 and N3 indicate the use of low-
consumption elements with half the concentration of Hoagland solution (Formula N), equal to Hoagland solution (Formula N2) and
one and a half concentrations of Hoagland solution (Formula N3), respectively. Columns with the same letters are not significantly

different (Duncan, p < 0.05).
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Table 4. Analysis of variance of the effects of irrigation treatments and nutrient solutions on cherry tomato yield
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Fig. 5. Mean comparison of the interaction effect of irrigation treatments and nutrient solutions on fruit yield in different harvests. Ii,
I> and Is are equivalent to 10, 15 and 20 liters of water per m? per day, respectively, and Ni, N2 and N indicate the use of low-
consumption elements with half the concentration of Hoagland solution (Formula N1), equal to Hoagland solution (Formula N2) and
one and a half concentrations of Hoagland solution (Formula N3), respectively. Columns with dissimilar letters are significantly

different (Duncan, p < 0.05).
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Fig. 6. Mean comparison of the interaction effect of irrigation treatments and nutrient solutions on total yield of plant fruit. I, I> and
I3 are equivalent to 10, 15 and 20 liters of water per m? per day, respectively, and N1, N2 and N3 indicate the use of low-consumption
elements with half the concentration of Hoagland solution (Formula N1), equal to Hoagland solution (Formula N2) and one and a half
concentrations of Hoagland solution (Formula N3), respectively. Columns with the same letters are not significantly different

(Duncan, p <0.05).
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Fig. 7. Mean comparison of the interaction effect of irrigation treatments and nutrient solutions on shoot dry weight. I, I> and Is are
equivalent to 10, 15 and 20 liters of water per m? per day, respectively, and N1, N2 and N3 indicate the use of low-consumption elements with
half the concentration of Hoagland solution (Formula N1), equal to Hoagland solution (Formula N2) and one and a half concentrations of
Hoagland solution (Formula N3), respectively. Columns with dissimilar letters are significantly different (Duncan, p < 0.05).
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Fig. 8. Mean comparison of the intereaction effect of irrigation treatments and nutrient solutions on water use efficiency. Ii, > and I5 are
equivalent to 10, 15 and 20 liters of water per m? per day, respectively, and N1, N2 and N3 indicate the use of low-consumption elements with
half the concentration of Hoagland solution (Formula N1), equal to Hoagland solution (Formula N2) and one and a half concentrations of
Hoagland solution (Formula N3), respectively. Columns with dissimilar letters are significantly different (Duncan, p < 0.05).
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Table 5. Correlation coefficients between the studied traits of cherry tomato under complete irrigation condition

r‘Ju‘&.&:—d)j ‘;L@J.}Jﬁ«& ﬁﬁ).}bﬂ.}\.bﬁ
Number of fruits

|
=t o per plant

Shoot dry Total fruit
weight yield

o500 kb

Fruit diameter

Sl s

Stem diameter

aL_§ CLL}‘ )‘
Plant height

Sles

Traits

6 L_§ &Lﬂﬁ )‘
Plant height

0.80-16-:&

Sl s

Stem diameter

0.77-16-:&

0.81-16-:&

o500 a3

Fruit diameter

0.27

0.84%*

0.89%*

AJ};_)JA}:AJUJG

Number of fruits per
plant

0.88™

0.72"

0.82%*

o 2l 3 SN

Final fruit yield

1 0.74™ 0.61"

0.58"

0.90™

0.92”

sl
Shoot dry weight

el Loy ) 50 Jle] Chm 03 03 Hls e s ias LA S S

ek

#

*and ** indicate significant at probability level of 5% and 1%, respectively.
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Abstract

To investigate the effect of irrigation volume and nutrient consumption on yield and yield components of
cherry tomatoes, a greenhouse experiment was conducted as split plots in a completely randomized design.
The results showed that the maximum plant height, stem diameter, number of fruits per plant, fruit yield per
harvest, total fruit yield, and shoots dry weight were obtained in the treatment of 20 liters of water per square
meter per day with nutrient solution application of micronutrients with concentrations of one and a half times
the Hoagland solution. The highest water use efficiency obtained from the treatments of 15 and 20 liters of
water per square meter per day and consumption of nutrient solution one and a half times the concentration
of micronutrients in Hoagland solution with averages of 6.55 and 6.10 g final yield of fresh fruit each plant
per liter of water consumption per plant, respectively. Correlation coefficients between the traits also showed
a positive and significant relationship between total fruit yield with all studied traits, so that the highest
correlation (» = 0.93) had with trait of number of fruits per plant and the lowest correlation (» = 0.7) had with
trait of stem diameter.

Keywords: Irrigation, Yield, Greenhouse, Cherry tomato, Hoagland solution.

Background and Objective: Tomato (Lycopersicon esculentum Mill) as an important plant product for human
health and nutrition is one of the rich sources of minerals, vitamins and antioxidant compounds (1). In soilless
cultivation, the concentration of micronutrients periodically reaches an insufficient level for optimal plant growth
and development (4). Therefore, optimizing the concentration of nutrients along with sufficient water supply is
essential to maximize the yield and quality of tomato at these conditions (2). In a study to determine the plant
water requirement and the role of iron and zinc on fruit yield of tomato, it was observed that iron and zinc
treatment significantly increased the yield under optimal irrigation compared to the water deficit treatments (3).
The present study was conducted to investigate the effect of different irrigation regimes and also different
micronutrient concentrations on yield and some growth characteristics of cherry tomatoes in hydroponic culture.

Methods: The experiment was conducted in a greenhouse according to a completely randomized split-plot
design with 4 replications. Treatments included irrigation volume at three levels Ii: 10, I>: 15 and I3: 20 liters
of water per m? per day as the main factor and different concentrations of micronutrients in Hoagland
nutrient solution at three levels of Ni: half strength, N»: full strength, and Ns: one and half strength, as sub
main plots. The potting media were made of perlite, cocopeat and peat moss in a ratio of 20:50:30.

1- Department of Agriculture, Payame Noor University, Iran.
* Corresponding Author, Email: makhalily@yahoo.com
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After 40 days of plant growth in each pot, the seedlings were transferred to plast cartons with cocopeat and
perlite bed. Fruit harvesting started 60 days after transplanting with three harvests a week. Plant height, stem
diameter, fruit diameter, number of fruits per plant, fruit yield per harvest, total fruit yield and water use
efficiency were examined. Data were analyzed using SAS software and the means were compared using
Duncan's multiple range test at 5% probability level and the graphs were drawn with Excel software.

Results: Results showed that the highest mean values of the studied traits were obtained at I3N; treatment
and the lowest at [;N; one. A positive and significant correlation between plant height and the measured
traits may strongly justify the increased number of fruits per plant as the plant height increased. The decrease
in tomato fruit yield at I1 treatment may be attributed to reduced photosynthesis and material transfer to the
fruit at lower water availability. Moreover, at [3N; treatment the fruit diameter and number of fruits per plant
was increased resulting in an expected positive and significant correlation with fruit yield.

Conclusions: The results showed that sufficient water and micronutrients in hydroponic culture of cherry
tomatoes have a significant effect on all measured characteristics. The highest plant height, stem diameter
and fruit yield were obtained from I3Ns treatment. Also, the highest fruit yield in each harvest, the total fruit
yield and the highest dry weight of tomato shoots were obtained from this treatment.
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