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Chilling tolerance improving of tomato seedling by drought stress pretreatment
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ABSTRACT

Low temperatures lead to numerous physiological disturbances in the cells of chilling-sensitive plants, resulted in
chilling injuries and death of tropical and subtropical plants such as tomatoes. In this study, the possibility of cold
stress tolerance enhancement of tomato seedlings by imposing drought stress with 10 or 20 percent of polyethylene
glycol (PEG) for 10 days was investigated in the greenhouse of agricultural faculty of Bu-Ali Sina University,
Hamedan, Iran. The layout was factorial experiment in CRD design with four replications. After drought
pretreatment, the seedlings were subjected to chilling 6 h/day at 3°C for 6 days. Drought pretreatment improved
growth rate of tomato seedlings subjected to chilling stress as well as RWC, phenol, chlorophyll content and
chlorophyll fluorescence ratio (Fv/Fm) when compared with the controls un-chilled seedlings. Interaction effects
showed that highest value of root (2.25 g) and shoot fresh (4.4 g) weight, RWC (88.31 %), Fv/Fm(0.834) and total
chlorophyll (1.62 mg/g F.W) were obtained in 0 % PEG under the chilling control. In contrast, the highest amounts of
MDA (1.46 um/g F.W) and phenol (10.86 mg/g F.W) content were obtained from 20% PEG and non-chilling stress.
In general, results indicated that drought pretreatment could be used effectively to protect tomato seedlings from
damaging effects of low temperatures stress at the early stages of growth.
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Table 1. Anova for some measured parameters in tomato seedling subjected to drought and chilling stresses

L Plant Stem Shoot fresh Root fresh  Root  Relative water  Electrolyte
Sources of Variation df . . . .
height diameter weight weight  volume content leakage
Drought stress 2 38427 0.0051" 8.58" 0.994™  11.377 187" 40™
Chilling stress 1 007" 0.0015" 1.14™ 0.04™  14.26™ 106" 32"
Drought x Chilling 2 081™ 0.00008"™ 0.80" 0.307 154" 67" 48™
Error 18 134 0.0003 0.05 0.040 0.37 6.89 1.55
C.v 7.84 5.72 8.31 12.42 11.08 3.34 6.60

Sl g AW 555 5 wo)0) 9 0 Jlaiol mhaw jo s gixe S| s o

*, ** ns: Significantly differenc at 5 and 1% probability levels, respectively, and non-significant.
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Figure 1. The effect of drought pretreatment on shoot fresh weight (A), root fresh weight (B), root volume (C) and
relative water content (D) in tomato seedling under chilling stress (Values followed by different letters were
significantly different according to Duncan’s Multiple Range Test at p < 0.05).
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Table 2. Anova for some measured parameters in tomato seedling subjected to drought and chilling stress

Sources of Variation df Malondyaldehyde Total Total Fo Fm Fv/Fm C.h'."mg
phenol chlorophyll injury
Drought stress 2 0296 24,107 03177 1875" 147915~ 0.0106™ 2,017
Chilling stress 1 0.039™ 3.45" 0.065™ 61™ 41072 0.0083™ 14.00™
Drought x Chilling 2 0.078" 322" 0.020” 42™ 5369™ 0.052" 2.01"
Error 18 0.008 0.12 0.0032 198 5262 0.0008 0.94
C.V - 7.37 4.00 4.40 3.38 4.49 3.91

17.45

SIS gire BWS] 055 5 doy0) 90 Jlis! mhaw ;o jls S B ins e

*, ** ns: Significantly differenc at 5 and 1% probability levels, respectively, and non-significant.
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Figure 2. The effect of drought pretreatment on electrolyte leakage (A), malondyaldehe content (B), total phenol (C)

and Fv/Fm (D) in tomato seedling under chilling stress (Values followed by different letters were significantly
different according to Duncan’s Multiple Range Test at p < 0.05).
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Figure 3. The effect of drought pretreatment on total chlorophyll (A) and chilling injury index (B) in tomato seedling
under chilling stress (Values followed by different letters were significantly different according to Duncan’s Multiple

Range Test at p < 0.05).
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