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Effect of Deficit Irrigation and Humic Acid Treatments on Growth, Yield and Blossom
End Rot of Greenhouse Tomatoes
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Table 1: Analysis of variance effect of low irrigation and humic acid on vegetative indices of tomato plants

Ay SES0j9 4y 038 ol Sipjy lesld Sozy Spol gl (G i Chioroohyil Jedo S e ls r i gk
Root dry weight ~ Root fresh weight ~ Shoot dry weight ~ Shoot fresh weight ~ Relative water content lon leakage quo?gg(E)eryce Chlorophyll index Gdof) Source of variation
10.22" 27.85" 1.96" 357.08" 1006.01™ 541.20" 0.002" 45,19" 2 ‘S)L"’J o
Low irrigation (Li)
6.12" 3.87™ 0.91™ 130.61" 181.63" 169.18" 0.03" 18.51™ 2 Sl Soragen
Humic acid (HA)
7.25" 18.55" 4.06™ 46.51" 357.76™ 310.37" 0.01" 5.28™ 4 Sl o5 %l Spog
HA x Li
U
3.37 5.30 4.16 128.80 756.58 118.56 0.02 9.36 16
Error
43.06 20.34 23.92 20.82 7.42 20.71 22.08 8.99 Sl o pd
Cv
S gre 2,0 B il mhaw jo i g duoy0 ) Jledsl mhaw )0 lo s i lo e 58 NS
ns: No significant, *: Significant at 5% and **: Significant at 1%
SN P65 a0 Dluogar 5 (s rowgd sloaslih sl Swga 5 5 kaleS S il lg 4500 Y Jaus
Table 2: Analysis of variance effect of low irrigation and humic acid on photosynthesis indices and characteristics of tomato fruit
oge Wi o5 SES(33s 5o 338 oge S Slas 050 (S s T Fwgid ol az o Sl et @l
TSS Fruit dry weight Fruit fresh weight Total number fruit Fruit decay Transpiration Photosynthesis df Source of variation
145" 3.80™ 881.80 4.00" 011" 0.08™ 145" 1 Sl o5
Low irrigation (Li)
1.49™ 6.61™ 1057.90™ 0.11"™ 0.77™ 0.2 0.55" 2 Sl Sagen
Humic acid (HA)
0.16" 2.98" 1066.15" 0.11" 0.22" 1.41™ 1.48™ 4 Solnl o5 Xl Sose
HA x Li
1.48 3.82 975.59 1.56 0.94 0.12 0.57 16 >
Error
29.15 86.57 55.33 49.02 45.77 50.57 66.33 “'«*“: were
Vv

oo 0o 0 0 Jleixl mhaw jou g ao )0 V Jlaizl mhaws 1o lo gime s ¢ lo jixs 8 NS
ns: No significant, *: Significant at 5% and **: Significant at 1%
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Table 3: Effect of low irrigation stress on vegetative indices of tomato plants

(p,5) ad ) Stz (39 (p5) &y Sss (p5) o)Ll Sz 59 (p5) o)l 5039 (00,8) S ol (s lgime (0o,0) Sy St () JeBo)lS (amls o)ll o o
. . . . Chlorophyll index Low irrigation
Root dry weight (g) Root fresh weight (g) Shoot dry weight (g) Shoot fresh weight (g) RWC (%) lon leakage (%) (SPAD) treatment
5.56a 13.40a 9.04a 61.20a 94.73a 43.72b 29.35a FC
3.75ab 10.81b 8.57ab 53.66ab 81.28b 55.82a 25.71ab 2/3FC
3.48b 9.77b 8.07b 48.68b 72.14c 58.16a 24.46b 1/2FC
KRV NP TPRE. ) LE NV WA T SV S-S0 S O PRCIp- B NP L S U PSP SRRV SR
Means with common letters in each column are no significantly different at 5% level
Q;)J.Bd.}}f 090 uluow 9 6}..,.,..45_3 6LEUA>LM » ‘5)L..:|p5 uu.a.) J"‘ ¥ LJB»
Table 4: Effect of low irrigation stress on photosynthesis indices and characteristics of tomato fruit
(0059) ogme 233 (p5) ogea Sl (339 (p5) o9 5039 W 4 ogee JS Slass (0o,9) oges (Sowwgy (4l greyie 5 CO; Jgo 5,500) Fimsid Gkl o5 e
TSS (%) Fruit dry weight (g) Fruit fresh weight (g) ~ Total number fruit per plant Fruit decay (%) Photosynthesis (umol CO,.m2.s%) Low irrigation treatment
4.64b 5.40a 16.61a 5.50a 2.77b 10.51a FC
5.62ab 5.24a 16.51ab 5.42ab 4.66a 10.21ab 2/3FC
6.62a 5.16a 16.38b 5.23b 4.55a 9.71b 1/2FC

Q3,10 Sl S BB wo 10 O e ;o wiis S i By o gl aST ol 1 Sl gt 2 50
Means with Common letters in each column are no significantly different at 5% level
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Fig. 1: Effect interaction of low irrigation and different levels of humic acid on shoot fresh weight. 0: Control, 1000:
1000 mg/L humic acid, 2000: 2000 mg/L Humic Acid. The treatments were different in one letter in each column have
a significant difference of 5% based on the LSD test
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Fig. 2: Effect interaction of low irrigation and different levels of humic acid on root fresh and dry weight. 0: Control,

1000: 1000 mg/L humic acid, 2000: 2000 mg/L Humic Acid.The treatments were different in one letter in each column
have a significant difference of 5% on root fresh and dry weight trait individually based on the LSD test
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Fig. 3: Effect interaction of low irrigation and different levels of humic acid on lon leakage (a) and RWC (b). 0:
Control, 1000: 1000 mg/L humic acid, 2000: 2000 mg/L Humic Acid. The treatments were different in one letter in
each column have a significant difference of 5% based on the LSD test
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Fig. 4: Effect interaction of low irrigation and different levels of humic acid on photosynthesis. 0: Control, 2000: 1000

mg/L humic acid, 2000: 2000 mg / L Humic Acid. The treatments were different in one letter in each column have a
significant difference of 5% based on the LSD test
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Fig. 5: Effect interaction of low irrigation and different levels of humic acid on fruit fresh and dry weight. 0: Control,
1000: 1000 mg/L humic acid, 2000: 2000 mg/L Humic Acid. The treatments were different in one letter in each column
have a significant difference of 5% on fruit fresh and dry weight trait individually based on the LSD test
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Fig. 6: Effect interaction of low irrigation and different levels of humic acid on number fruit (a) and fruit decay (b). 0:
control, 1000: 1000 mg/L humic acid, 2000: 2000 mg/ L Humic Acid. The treatments were different in one letter in
each column have a significant difference of 5% based on the LSD test
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Fig. 7: Effect interaction of low irrigation and different levels of humic acid on TSS. 0: Control, 1000: 1000 mg/L

humic acid, 2000: 2000 mg/L Humic Acid. The treatments were different in one letter in each column have a significant
difference of 5% based on the LSD test
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Effect of Deficit Irrigation and Humic Acid on Growth, Yield and Blossom End Rot of
Greenhouse Tomatoes

Haghighi'®, M. and Kazemi?, E.
Abstract

In order to investigate the effect of humic acid on growth characteristics of tomato under deficit irrigation conditions, a
factorial experiment was conducted in a CRB design with three replications. Factors included irrigation at field capacity
(FC), irrigation in half of the field capacity (1/2FC) and irrigation in two-thirds field capacity (2/3FC) and three levels
of humic acid (0, 1000 and 2000 mg/L) was applied. The results showed that chlorophyll index, relative water content
of leaf, shoot weight, root dry and fresh weight, photosynthesis, total fruit and fruit weight decreased with irrigation
reduction. The level of ion leakage, fruit TSS and percentage of fruit rot in low irrigation treatments showed a
significant increase compared to control. The lowest shoot loss was observed in the treatment of 2000 ppm x 2/3FC
humic acid at 10% relative to control. Root weights in the 2000 ppm humic acid treatment decreased at all irrigation
levels and dry weight without using humic acid decreased in both irrigation treatments. Fresh weight of fruits decreased
by 1/2FC and 2000 ppm of humic acid, and the dry weight of fruit was decreased in 1/2FC and all humic acid levels.
RWC of leaves decreased with reduction of irrigation in all humic acid treatments compared to FC and ion leakage
increased. The number of green fruits decreased by 1/2FC with zero and 2000 ppm humicacid. The number of fruit with
the blossom end rot in 1/2FC treatment increased in all humic acid concentrations and was lower in other treatments.

Keywords: Drought stress, Photosynthesis, Flied capacity, Fruit
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