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1- Cross-resistance or Cross-adaptation
2- Stress memory
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Table 1- ANOVA of growth parameters and yield of tomato plant cv. Falat CH after drought and chilling pretreatments

a0 g O SWS 3
JRTIRR T i Sles egedlam RO ) a8l o 0
&l N &g
. Fruit Blossom . Stem Plant dry
SOV df Yeild number end rot Height diameter weight
e 2 0.10 0.09 5.79 9.02 1.72 112
Block
S 2 0.38* 1275%%  27.01%*  261.92%* 1.39" 388*
Drought
Loy 1 0.01™ 264 5,19 0.927 0.58™ 10
Chilling
Lo X (2 2 0.37* 2.30%* 2.27™ 50.56%* 6.85% 331*
DroughtxChilling
iiibesl sl 10 0.08 0.25 2.22 4.55 1.40 76
Erorr
et - 10.47 6.39 11.59 3.61 9.48 16.67
C.V (%)

L gixe pae NS o O Jlois | daws 13 )b gme ¥ o3 Y Jloin ] o )3 I pme™*
** and * indicate significant at the 0.01 and 0.05 of probability levels, respectively, and ns indicates non- significant.
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Figure 1- The effect of drought pretreatment by polyethylene glycol (PEG) and chilling stress on yield and fruit number of
tomato plant cv. Falat CH (DMRT, p<0.05)
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Figure 2- The effect of drought pretreatment by polyethylene glycol (PEG) on blossom end rot-fruit percentage of tomato
plant cv. Falat CH (DMRT, p<0.05)
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Figure 3- The effect of drought pretreatment by polyethylene glycol (PEG) and chilling stress on plant height, stem diameter
and dry weight of tomato plant cv. Falat CH (DMRT, p<0.05)
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Table 2- Anova results quantitative and qualitative of tomato plant cv. Falat CH after drought and chilling pretreatments

L ) . Jeb Cons o o900 U 39,4 3l om yos 8,995 Coolesd
e B o b dob  egm b . AU 5, - .
;! shd o ) Cewld g Olaess
Fruit Fruit Length/ Days to Days to Postharvest Pricarp wall
S.0.v df . diameter ys | yS . carp
length diameter ratio flowering fruiting life tickness
Sk
0.023 0.016 3.84 13.16 0.41 0.00845
Block
2 2 1.403** 0.38* 0.0288** 93.36** 99.38** 20.40** 0.00901**
Drought
Lf”‘," 1 0.435** 1.07** 0.0018" 45.44* 9.68 " 0.341 0.00002 "
Chilling
by X s 0.007 " 0.29* 0.0045 " 43.05* 101.62** 1.00" 0.00040"
DroughtxChilling
snlojl sl
10 0.035 0.05 0.0022 7.33 6.48 0.41 0.00116
Erorr
oot - 3.47 413 5.38 6.65 4.03 6.53 3.9
C.V (%)

ol xe pas NS oy O sl grdaws 5 I dxe * o3 ) Jleis ] mlaws )3l me™*
** and * indicate significant at the 0.01 and 0.05 of probability levels, respectively, and ns indicates non- significant.
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Figure 4- The effect of drought pretreatment by polyethylene glycol (PEG) and chilling stress on fruit length, the effect of

droughtxchilling interaction on fruit diameter and main effect of drought stress on fruit length/diameter ratio of tomato
plant cv. Falat CH (DMRT, p<0.05)
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Figure 5- The effect of drought pretreatment by polyethylene glycol (PEG) and chilling stress on days to flowering and
fruiting of tomato plant cv. Falat CH (DMRT, p<0.05)
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Introduction: Due to its low level of calorie and being as an excellent source of C and A vitamins as well as
containing lycopene as a powerful antioxidant, Tomato (solanum lycopersicum, 2n=2 x=24), is extensively
consumed in the world. According to the statistics presented in 2013, following China, United States, Turkey
and Egypt, Iran ranked sixth in tomato production (6174182 kg per year) world tomato production. Similar to
other tropical crops, tomato is sensitive to chilling stress. The chilling stress is considered as one of the
environmental factors influencing growth and development of many plants including tomato. Applying different
environmental conditions and cultivation techniques within transplant production can mitigate the chilling stress
of seedlings. The seedling hardening is one of the simple technique being employed to physiological characters
of plant, so as to induce subsequent stress resistance. This phenomenon is so-called cross tolerance and it means
that exposing plants to stressful conditions can induce plant tolerance to upcoming stresses. Therefore, the
objective of our study was to investigate the effect of drought hardening and chilling stress on tomato plant
growth and productivity in field condition.

Materials and Methods: This experiment was conducted in greenhouse and research laboratories of
agricultural college of Bu Ali Sina University. First of all, the seeds of tomato cv. C.H Falat, were sown in pots
filled with perlite and vermiculite (ratio 2:1) and then maintained under natural light and at 25+2°C / 18+2°C
(day/night). At four-leaf full development stage, seedlings were subjected to seven-day drought stress simulated
with polyethylene glycol 6000 (PEG) at three levels: control (0% PEG), moderate drought stress (10 % PEG
equaling to 0.18 Mpa osmotic potential) and severe drought stress (20% PEG equaling to 0.57 Mpa osmotic
potential). After employing different levels of drought stress and consequently placing them in recovery for 48 h,
they were exposed to chilling stress and non-chilling stress condition. For imposing chilling stress, the seedlings
were transferred into growth chamber under 3°C for 6 days and 6 h per day. After receiving chilling stress
treatments, the produced seedlings, were planted in the field.

Results and Discussion: In the present study, drought pretreatment reduced the effects of cold stress on fruit
yield and quality. Results revealed that, the growth and yield of tomato plants were significantly increased by
drought stress pretreatment in field condition. Herein, Seedlings without receiving drought pretreatment slowly
grew and gained lower yield than those receiving drought. Some traits such as higher fruit size and shelf life and
low number of decayed end blossom fruits were gained by drought application. The highest growth and yield
rates were obtained through 10% PEG. These results indicate that drought stress at seedling stage increases the
yield of tomato without harmful effects on fruit quality. The results showed that in 0% PEG treatment (control),
chilling stress increased the number of days for flowering and fruiting, which indicates the growth retardation in
this plant under cold stress condition. Drought pre-treatment using PEG increased the thickness of the pericarp
and its post-harvest life, which may indicate the maintenance of the effects of initial stress in all stages of
vegetative and reproductive growth. It has been reported that cold stress directly affects the growth potential of
plants that interfere with the proper production of plants by disrupting metabolic reactions and indirectly by
preventing the absorption of water by plants and oxidative stress (Hussain et al., 2018). In the present study, pre-
treatment of drought reduced the destructive effects of chilling stress on fruit size. These results show that pre-
treatment of drought (especially 10% PEG) had a significant effect on increasing fruit size and preventing its
fruit yield reduction due to cold treatment. Similarly, Paradosi et al. (1987) reported that water stress in tomato
plants increased its tolerance to cold and maintained the growth of tomato plants and its yield in cold greenhouse
conditions. So far, there have been no reports of interactions between environmental stresses on fruit size, but the
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effects of drought stress on tomato fruit have been studied.

Conclusion: In general, the results of this experiment showed that the effects of drought pre-treatment on
seedling remain in the next stages of tomato growth and can have beneficial effects on growth and yield of
tomato in field conditions.
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