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Table 1- ANOVA for the effect of drought, melatonin and temperature on some traits of melon transplant

- Jdo s sl
L Casb, o g ¥ o
% 2o o o Cadedgls 975 Js Jgloee o S '
SOV & Proline ey Chla b Total Electrolyte
~ DF RWC Chlb Total Soluble phenol leakage
Chl sugars
45 2 0.2331**  243.75**  2.846** 1.748**  9.052** 0.733 ** 83.19** 388.35**
Drought (D)
Opge
Melatonin 1 0.0110** 19.92* 1.432*%*%  0.734**  4.216** 0.763** 0.92ns 131.64**
(M)
Lo>
Temperature 1 0.0109**  130.11**  3.276** 0.757**  7.182** 0.264** 5.19** 30.65**
(M
DxM 2 0.0029** 0.01ns 0.111**  0.086*  0.382** 0.034ns 0.06ns 2.76ns
DxT 2 0.0125**  101.62**  0.941** 0.241**  2.109** 0.009ns 2.78** 42.35**
MxT 1 0.0079** 2.51ns 0.144*  0.006ns  0.092ns 0.013ns 2.85*% 1.31ns
DxMxT 2 0.0011* 2.23ns 0.086* 0.027ns  0.207* 0.003ns 0.22ns 5.31ns
e 24 0.0003 4.01 0.02 0.02 0.05 0.03 0.36 1.69
Erorr
WS me pae ™ 5 no )3 ) 5 0 Jleis ] paw 3 )b dxe s 4 gF

*and ** significant at 5% and 1% of probability levesl and ™ non-significant. (RWC: Relative water content).
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Table 2- Interaction effects of droughtx melatonin xtemperature on studied traits of melon transplant

i i Lo oo a Judg l5 JS Jedg ls
Drought Melatonin Temperature Proline Chla Total Chl
(pmol g™* FW) (mg g (mg g?)
MO TO 043¢ 5.18b 8.21b
DO T1 0.49¢e 4.27 ef 6.76 de
M1 T2 0.46 f 6.10a 9.65 a
T3 0.60d 457d 7.42¢C
MO TO 0.66 ¢ 4.48 de 6.93 de
D1 T1 0.69c¢c 401¢g 6.21 fg
M1 TO 0.68 ¢ 4.82c 7.48c
T1 0.73 b 4.38 de 7.01d
MO TO 0.80 a 3.98¢g 6.23 fg
D2 T1 0.73b 3.93¢g 6.02¢
M1 TO 0.77 a 4.29¢ 6.60 ef
T1 0.78 a 4.08 fg 6.33 fg

)5 M g ylel i ] gty 0 Al Ciys S Bl gl ol sSib 5 8 dulie 1oy 0 Lzl s 53 (S (gl ol oo
The mean comparisons were performed using Duncan’s multiple range test at p<(0.05 significant level. Means followed by the same
letter(s) in each column have not significantly difference. DO: 0, D1: %10 and D2: % 20 of PEG. M0: 0 and M1: 200 umol of
melatonin. TO: control and T1: cold stress.
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Figure 1- Interaction effects of drought xtemperature on chl b (A), % RWC (B), total phenol (C) and electrolyte leakage (D).
DO0: 0, D1: %10 and D3: %20 of PEG. TO0: control and T1: cold stress in melon transplant. (DMRT, p<0.05)
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Figure 2- Interaction effect of drought xmelatonin on chl b. D0: 0, D1: %10 and D3: %20 of PEG. M0: 0 and M1: 200 pmol
of melatonin in melon transplant. (DMRT, p<0.05)
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Figure 3- Interaction effect of melatonin xtemperature on total phenol. M0: 0 and M1: 200 pmol of melatonin. T0: control
and T1: cold stress in melon transplant. (DMRT, p<0.05)
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Introduction: Melon (Cucumis melo L.) is one of the most important vegetables in Cucurbitaceae family and
one of the most important economic crops in the Torbat-e Jam city (Longitude: 60 48", latitude: 3531', altitude:
928 m). Growth and yield of agricultural crops are affected by biotic and abiotic environmental stresses. Cold
stress can be one of the most important environmental factors reducing crops yield. Cold acclimation in plant is a
complex process involving many morphological, physiological and biochemical changes, including a significant
reduction in tissue hydration during cold hardening. Melatonin (MEL, N-acetyl-5-methoxytryptamine) is a
conserved substance, which has been discovered in all living organisms, from bacteria to mammals. MEL
regulates the growth of root, shoot, and explant, activates seed germination and rhizogenesis, and delays leaf
senescence. In addition, the most frequently mentioned functions of MEL are related to various abiotic stresses
such as drought, radiation, low/high temperature, heavy metals, and salinity stresses.

Materials and Methods: In order to investigate the effect of PEG priming and melatonin on cold stress
resistance of melon seedlings, a factorial experiment was conducted in a completely randomized design with
three replications in Torbat-e-Jam University. In this experiment polyethylene glycol 6000 was used to produce
drought stress at three levels (0, 0.18 and 0.58 MPa) and melatonin was used at two levels (0 and 200 umol).
When melon seedlings were at 4 leaf stage, the amount of polyethylene glycol was added to the irrigation
solution for a week and to prevent drought stress, drought stress was increased for 3 days and increased one third
of the required concentration daily. Recovery was performed for three days after drought stress and during this
period melatonin was added to the irrigation solution at the required concentration. Seedlings were then exposed
to cold stress (TO: non-stress and T1: cold conditions). Control plants were kept in greenhouse conditions.

Results and Discussion: Comparison of the mean results showed that there was an increasing trend in
proline production by increasing drought stress. The highest amount of proline (0.80 umol g** FW) was recorded
at the highest level of drought pretreatment with no melatonin and without cold stress (D2MOTOQ), and then a
decreasing trend in proline production was observed. The results showed that melatonin significantly increased
leaf relative water content compared to the control. Interaction effects of drought pretreatment and temperature
showed that there was a trend of decrease in relative water content by increasing drought pretreatment. Ghanbari
and Sayyari (8) reported that drought pretreatment stress maintains relative water content of tomato seedlings
under cold stress conditions. Drought pretreatment significantly reduced the amount of chlorophyll a and total
chlorophyll. The results showed that the highest levels of drought pretreatment stress (D2) and melatonin (M1)
maintained chlorophyll a under cold stress conditions. Results showed that the amount of chlorophyll b was
decreased by drought pretreatment stress, but it increased by melatonin application in all compounds. Based on
the results, it was found that only simple effects of treatments at 1% of probability level had significant effects
on soluble sugars content. Comparison of the mean simple effects of drought pretreatment showed that under
drought stress the amount of soluble sugars increased significantly and the highest sugar content was recorded at
the highest drought stress level. The amount of soluble sugars in plants under cold stress also increased
significantly. Melatonin application also significantly increased the amount of soluble sugars. Kabiri et al. (19)
reported that the use of melatonin increased soluble sugars in Moldavian balm seedlings under osmotic stress
which is similar to this study results. It was found that melatonin significantly increased phenolic compounds
under stress conditions and significantly decreased electrolyte leakage.
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