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2- Ethylene diamine tetra acetic acid (EDTA)

oS 5> (i bl oo oyl ol 1 g 0nd a5l sl
B85 ol 3 b a2y 3 lge & a2 b (YY)l I
ol B g oS sl ) Lope (IS o5 (2le)S Jles ]

ol 48,5 18 Ly dy9e ) b lasye Sfole b sl

L yg, 9 2190

P Jlw 3y 3 ¥o L5 09,8 YF 50,6 5 ialejl o]
P! ol il (g5y9liS ousiiily  Slasins (slmolSiisloj] 9 a5lulS
5 Ca yy CulS Lo 3 S 05y 0305 (slady Ll b plx]
Oibgr b S )3 5 0 CtS (V) s ) CaoS'sS
50,5 il a0 WY Glis g VLY &ljs) clod g (oS08
it yolie 39eS Sl (Sl (gl Bl Ghygp (b ye
3 oslisal Uy talofl 0)93 ok b il g 4 slis ol
WelS b B 5 ialejl ol plol Lol 568 5 55 Ky clale
580 XD X+ (slod (nld) Jlast o 2ol Jlas i b ol
ds o 0 oled glajless i plodl ST aw g 315 il as > 0O
2 ALl b (b gl ©ygo 4 4Bl drngi Mol S 93
Jlesl 5l s s Jlosl a4 55 slalod o 4l Ar Gso &
o Celw YF Cue 4 asals dex ( olod Hlog e Folaw
395 5 0,5 luo d pd WEY Wil o YFEY iljy, (slod) ailbls
Loy 235 bl o8 o ) (g 5 003 S (bl sl (e
los by 0, BB & WoasealS Loy (25 Jlas! gl iz )5 51,8
(ol 5l am VW U oo A) el (i e @y 01)S il dnyd aw
@ligy loym 25 Lk o s e Jlgie 555 5 5
) om 20)5 Jiie Yl 5 505 55 Lyl | SIS & eyl
VY ) ey g 00 Jite 6l &y Waelis don (olopus slogi bk
(V) €83 pbxl Glaw (6,50 ;lul celu

LSS e jo aBlo jlad g i8Sl eolazul b olS glis)
o)l Ll Sid g 5 5 b (6 S eIl Jlomd udsS I ealitul
5l oslanl L (sl p caslo FA o 2 51,5 s5lo a3 3 VY (clod)
A5 Sl Jlemd ojl

S €8l Sl oS ko Ve oIS slsie (5 Se3lal sl
L e 93 odwlw dopd Ae el i Juo O 51 odlatwl b
S5 0)8 Goats yle 48> Vo e dy AR > jgd Yok Casyu
A8 byl gl ;5 (o o b sy Jlone 3l Lo
9 PPV lagaedsb > plogidgySiul jl oslitul b Jolxe i
5 JB9)l8 (e 5 by Sl odlatul b g a8 okilgs el £YO
N EWWHIE

Chl total=20.21(Asss) + 8.02(Ases)

(A) ShlSan 5 i Gbg) 51 g Oliee oS 0ll Gl

Gy =0 5l oolewl U aadll (60 el ()lime cpiomen A 0dldi]



PO 59 opys clid (Sojlopmw Joxi y loyS Sgis il

oS ady (lime )0 (Sl 4 yoxie Jolge ol [(VY) S o Jlab
do deyie oyl d 13 olS 5, Slee daugy )0 Gl (Sae oS 304 0
il

cizmad (V) Dpse YUy G5 balyd 4 1y 255 Jass (HSPS)
O 25l 5l sl Jolre geos (Il o (Sl Sod
) odm 35 b agalee (gl olS SlasT 5l g5 piumw 5 oS

bo g (85 9 (2lo)5 Sgd jlowd (g 1 s 03255 L (S959998 590 o il ylg 423 - ) Jgaa
Table 1- ANOVA for morphological traits of melon seedlings after heat shock pretreatment and chilling stress
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s 4 1.76* 11.90** 8.46** 0.258**
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Erorr
b - 9.14 7.35 8.43 7.07
C.V (%)
o> gy 5 S Jlein ] o )3 5 dxe i i KK g
*and ** represent significant at 1 and 5% of probability levels, respectively.
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Table 2- The effect of heat pretreatment on morphological traits of melon seedlings
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T ) Seedling height Stem diameter Shoot fresh weight Shoot dry weight
reatments
(cm) (mm) (9) (9)
Control 6.66° 7.66° 5.30¢ 0.56°¢

20°C 6.66° 8.660¢ 6.90°¢ 0.67%¢
45°C 7.66% 9.33° 7.16° 0.70°
50°C 8.332 12.332 8.46° 1.218
55°C 8.00% 11.662 9.802 1.132
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Values followed by different letters have significant difference according to Duncan’s Multiple Range Test at p < 0.05.
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Table 3- ANOVA for physiological and biochemical traits of melon seedlings after heat shock pretreatment and chilling stress
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SOV df Total Proline  Malondialdehyde ~ 1Ydrogen POD PPO
chlorophyll peroxide activity activity
e 4 0.197** 39.25** 0.784** 7.19%* 0.958** 14.97**
Treatment
rilefl sl 10 0.010 1.57 0.006 0.41 0.064 0.46
Erorr
ot - 7.40 12.03 5.143 11.96 1097 8.45
C.V (%)
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** represent significant at 1% of probability level.
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Table 4- The effect of heat pretreatment on morphological traits of melon seedlings.
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) Total Proline A - 3lns
4 Malondialdihyde Hydrogen POD activity o
Treatments  chlorophyll (Mg g # ydrog " Prote PPO activit
(mga™) F.W) (nmol gt F.W) peroxide (U mg* Protein) (U mg* Prote)i/n)
(nmol gt F.W) g
Control 1.10° 7.97° 2.202 3.66° 1.73° 10.582
20°C 1.17¢ 6.67° 2.152 4.36" 1.70P 9.64%
45°C 1.30° 8.95° 1.37° 4.94P 2.932 8.62b
50°C 1.712 14.962 1.14¢ 6.902 2.692 5.26°¢
55°C 1.552 13.502 1.24%¢ 7.142 2.492 6.34°¢

Values followed by different letters have significant difference according to Duncan’s Multiple Range Test at p <0.05
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Introduction: Melon, like other members of cucurbitaceae family, is sensitive to cold stress. Applying
different cultivation techniques in the nursery can provide some degree of tolerance to environmental stresses in
the plants. In the other words, applying stress conditions on plants may cause them to withstand subsequent
stresses, this is so called a cross-adaptation or cross-tolerance. For example, Whitaker (1994) showed that cold
stress damage can be mitigated by temperature pretreatment. This technique was then used to improve stress
tolerance in different plants. In this regard, heat treatment has been used to increase the chilling tolerance in
fruits and vegetables. Therefore, in this study, the possibility of increasing cold stress tolerance in melon
seedlings using heat shock was investigated.

Materials and Methods: The experiment was conducted in a completely randomized design (CRD) with
three replications and five treatments (including control and spraying with water at temperatures of 20, 45, 50
and 55 °C for 90 seconds) in Faculty of Agriculture of Ilam University in 2019. Heat treatments where used as
foliar spray by heated water. After applying different levels of heat treatment and recovery at 24 hours, seedlings
were exposed to chilling stress at 3 °C for 6 h in 6 consecutive days. All seedlings were transferred to
greenhouse and after 72 hours, the related traits were measured.

Results and Discussion: Results showed that pre-treated seedlings had higher growth rate than control
seedlings at the end of chilling period. Heat shock pretreatment significantly increased the content of
chlorophyll, proline and hydrogen peroxide and reduced the amount of malondialdehyde compared to the
control. The lowest amount of malondialdehyde (1.14 nmol g? fresh weight) was observed in the 50 °C
treatment, which was 50% lower than the control. Similar to other environmental stresses, low temperature
usually leads ROS production and oxidative stress. Malondialdehyde content is an index to measure membrane
lipid peroxidation and its measurement is a criterion of damage to plants in stress conditions. Reduction of
malondialdehyde has been reported to increase cell membrane stability and increase stress tolerance in plants. In
the present study, heat shock reduced the accumulation of malondialdehyde compared to the control, indicating a
decrease in cold effects on the plant. Mei and Song (2010) investigated the effect of heat pretreatment on
increasing high temperature tolerance in barley, and reported that using this method by stimulating the synthesis
of antioxidant enzymes prevented the increase of malondialdehyde in the plant under heat stress. Therefore,
maintaining the membrane structure and decreasing the accumulation of malondialdehyde in melon seedlings
under cold conditions indicates an improvement of plant defense responses induced by heat shock.
Environmental stresses including cold stress by producing hydrogen peroxide and other free radicals lead to
oxidative stress and damage plant cells. Hydrogen peroxide is converted to water by ascorbate peroxidase,
peroxide redoxin, glutathione peroxidase and guaiacol peroxidase groups. Therefore, increasing the activity of
antioxidant enzymes in plants is one of the most important mechanisms of the plant to cope with stress
conditions. In the present study, heat shock pretreatment significantly increased peroxidase (POD) and poly
phenol oxidase (PPO) activity and increased the amount of proline and hydrogen peroxide. In this regard, it has
been reported that hydrogen peroxide has a dual role in plants and its increase in stress conditions by regulating
the production of antioxidant enzymes helps plants to enhance their tolerance to the stress conditions. Our results
is in consistent with Ao et al. (2013) report that stated hardening pretreatment of Jatropha curcas seedlings
caused to increase the antioxidant enzymes activity, plant glutathione and ascorbate content. The increases in
antioxidant enzymes activity by heat shock might be a positive mechanism, which facilitate the scavenging of
ROS and induce plant growth and development under chilling stress. These results indicate that antioxidant
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defense system has a specific role in enhancing plant tolerance to stress conditions and hydrogen peroxide play
an important signaling role in plant adaptive responses.

Conclusion: In general, the results showed that heat shock (especially at 50 and 55 °C) caused positive
physiological changes in melon seedlings and could increase their tolerance to cold stress conditions.
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