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Extended Abstract

1. Introduction: Watermelon (Citrullus lanatus L.) belongs to the Cucurbitaceae family. All plants of this
family are sensitive to chilling and their planting is done in the warm season. Plants that are always in a
wide range of abiotic stresses that have adverse effects on the survival, growth, quality and quantity of
agricultural products. In most plants, chilling stress occurs below 10 to 15 °C, and the cucurbitaceae
family, including watermelon, shows chilling symptoms at temperatures below 10 °C. Watermelon is one
of the most popular tropical products of this family, and the late spring chilling in temperate and cold
regions always threatens its seedlings with chilling. y-aminobutyric acid (GABA) is a non-protein amino
acid that can reduce stress in various plants. Therefore, in present research, the effect of GABA treatments
as seed priming and foliar spraying was studied on reducing the amount of chilling index and maintaining
the quality of watermelon seedlings under cold stress.

2. Materials and Methods: The present study was designed and implemented in the research greenhouse
of Ilam University in 2018 as a factorial experiment based on a completely randomized design with three
repetitions and each repetition including five pots. The first factor included 0, 5 and 10 mM GABA and
the second factor was the application method of GABA treatments including seed priming and foliar
spraying. The seed priming treatment was applied before planting and the foliar spraying treatment was
applied at the seedlings to the stage of four true leaves. At 48 h after foliar spraying, all the seedlings
were subjected to cold stress at a temperature of 3 °C for 6 days by 6 h at night. They were placed inside
the incubator at night (24:00 to 06:00). 48 h after the end of the cold stress, the seedlings were examined
for different traits. The studied traits included chilling index, relative water content, fresh and dry weight
of shoot and root, total chlorophyll and carotenoid, malondialdehyde, proline, ion leakage and activity of
ascorbate peroxidase and catalase enzymes.

3. Results and Discussion: The results showed that the exogenous application of GABA effectively
reduced the complications and chilling index, the amount of ion leakage, malondialdehyde and proline in
watermelon seedlings, and the RWC, fresh and dry weight of the shoots and roots, total chlorophyll,
carotenoids. Also, GABA increased the activity of ascorbate peroxidase and catalase enzymes in
watermelon seedlings. This was despite the fact that foliar spraying treatments are more effective than
the use of seed priming treatments. Also, in both application methods, the effect of GABA 10 mM in
reducing chilling capital and biochemical changes of watermelon seedlings was more than 5 mM.
Probably, the exogenous application of GABA has moderated the increase in cell osmolality with the
intensity of cold stress by strengthening the antioxidant system and thus reduced the amount of chilling
in watermelon seedlings. GABA has been reported as an osmolyte compatible with osmotic stress. As a
result, the accumulation of this osmolyte compound in plant cells is used to maintain cell turgor and also
to protect the cell membrane, nutrition and metabolism of the plant by preventing the loss of cell water.

4. Conclusion: The present study showed that keeping watermelon seedlings under cold stress causes
symptoms of chilling and reducing the quality of the seedlings, but the exogenous application of GABA
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moderated the chilling and improved the quality of the seedlings compared to the control samples. In this
study, the foliar application of GABA was more effective than seed priming and 10 mM concentration
maintained the quality of seedlings better than 5 mM in both application methods. Therefore, based on
the present results, the use of GABA 10 mM is recommended as a practical solution to prevent damage
in "Orangeglo" watermelon seedlings under cold stress.
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Figure 1- The effect of GABA on chilling index

(A) and relative water content of leaves (B) in
watermelon seedlings under cold stress (Means +
standard deviations that have at least one letter

in common have no statistically significant
difference at the 5% probability level of Tukey's
test).
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least one letter in common have no statistically significant difference at the 5% probability level of
Tukey's test).
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Figure 3- The effect of GABA on the amount of ion leakage (A), proline content (B) and malondialdehyde

content (C) in watermelon seedlings under cold stress (Means = standard deviations that have at least one
letter in common have no statistically significant difference at the 5% probability level of Tukey's test).
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Figure 4- The effect of GABA on total chlorophyll (A) and carotenoid content (B) in watermelon seedlings
under cold stress (Means + standard deviations that have at least one letter in common have no
statistically significant difference at the 5% probability level of Tukey's test).

Sl 0l (hsy 990 50 Vae dee Ve clale YL g jlosnsTy Ol el cSL“n-?.}ﬂ Called
(O J58) o5 Yge e O dale SlyeSwl sloes 3T codles a5 ols o L_is gl
Sy cdean nly sles 5 bl 0 Gial3dl LS slo e il coms YLLS 5 jlasST,

£585 Jliml o Jshos o 53 3T ST GBI, LT il codlad (28 g eyt yitnr 4ok s
4S50 292 (45l i plgie ) glan ST A5 g Vae e Ve LIS 5l Jole Jless 50 i as
Sy Job—w Suigdg b Joe o Pl el as ols i ol cpl ol csslin wall sladiga



i VoY oliaali g kg o) o lod 18 098 A Jlo g jw pole sole anlilaigs

oo ol 5o a5 0 s el Sl S| ST eus b
39 azgh BB ST T slae T cdled 2138
Krishnan et al., 2013; Azizpanah et al., )
L e ilse bl 0 sl Sy ysl8
il o)l g B b 4 oliT sla S,
Gl gy 4o wizxes (Kim & Kim, 2012)
Loy iid Jlosl Cod pasS slaaigy ;o LB 0,1
5 Slio g el glopw 25 5l (2L gilans]

.(Malekzadeh et al., 2012) b sgp LS

A 601 BSeed priming- yds Kouos!y
50 BSpraying- sl glxe a

STy by oSl

Ascorbate peroxidase (mol kg-1
"2

40 A

Control-ualis GABA -6 L5 GABA -\ LS
5mM 10mM

0o 9 (Gul

Sl 2l L g (a1 T LS 5 5l 5]
oS o eolar o ST il slapa il
Bahadoori et al., 2016; Eghlima et al.,)
Gloas 5T called 21381 L LE o, )15 Y1 2023
ST T plg STy byl 5 VB

ol 5l aS aes s dgups 1) oo Jles sloamals
b 50 5l G5enST b sladisS (5995 b 35k
SS9l o) Oge—ol—STyy Gl s (el
5 ok slic 4 o)l ol L asxss o S
e g S Ol ralS el Jen il
Soslaiwl ogi co dilgasn slaazals o Fojle
Mwmduwwog)ob@)w
UMJ‘)B‘ alos> )“ aaJlas 3,90 Sle o S gt ceely

B 20 1 @Seed priming- ,ds gy
BSpraying- slglxe
n
0
52
2 F 101
L
4
E|
< 5 4
Q
0 - T T
Control-salis  GABA -0 L5 GABA -V L5
SmM 10mM

oy i Cax dilguid sazxals o (B) jYUL g (A) jlawsly il yeSawl o 3l cadlzd p L 51-0 S
S Q,oﬂ a0y & Jlis! mlaw o ol a5 31 sicwd S piiee By S JBlas (61410 a5 Lo Bl pmilt ol ySleo)
(ol o0 (6,10 S0 BN W3

Figure 5- The effect of GABA on the activity of ascorbate peroxidase (A) and catalase (B) enzymes in
watermelon seedlings under cold stress (Means + standard deviations that have at least one letter in
common have no statistically significant difference at the 5% probability level of Tukey's test).
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