2013 L5 1S JAlS A0S 35 it el g b 5 30008 35 b WU (slos i oo
(XKWL

©

oSl (65)5LiS” 0aStils phmgy AS )3 otylol il LiyallS” Sl (claazealS )5 ol )S (5 Sl i 2 wades Sl g 9lla s Sl gy pslate 4,
sl 3 jolla 5 b Jgloxe )5 il dnyd Fo (glod )5 le 423 YO slod Joli yialejl olsjlos o plowl )5 aw b dolas Mels o B Ll
A5 sl a2 )3 ¥r glod )3 udes dedlgwg den 5 ol 5 (S 5 (Bl Jgloe 9 3,5 il 42 )3 Fr glod )3 ues Mg den (SLglore IS il 42> ¥
Rl ) (g (slaofS) (slgome (olo)S (i A Jilb (glaoalS il SS9 5 (g saigy 28) (RS e (2la)S 15 2 LIS s L dg
BB e b awlio )3 1 259598 5 D Jdg)l5 @ Judg)lS lgime oplyy VIF 5 VOO AFY ialBl oo iy den 5 5olla )5 S5 o)l g 0D
sy 5 sy lpsSad gy GV a1 5T lopa ] called Lil3l cvge olo)S L5 cubls oo 4y daPEe slod 55 il Joloo
oS5 YU (6lod 53 s dadlguag i g o)l 5 2,)l8 g il il 3l lnaealS )5 (i 31 955 sl g ansl SppaSil (o158 an 005 jBgennd
Gl 5l as deilguog i g jollo 5 (o3l Jslomo ol LS (yrizmed 345 () gl 0 (il gillg sl SapypSl (lsiane il Y0+ 9 WIVY (]38l s
O ite Sl Sl ) (6%e (i gl slaculslio g g (ST Tl £ s Coglillgstns Slmojelly (3l (15 el padli s

S oo sl 0l Lo e B ald (slaJlody s Loggind Joot ialél 5 (leyS

bl it o) 5 ol ] Syl 10 39S

Modulating High Temperature Stress with Trehalose and Sodium Hydrosulfide in
California Wonder Pepper Seedling

ABSTRACT

In order to evaluate the effect of trehalose and sodium hydrosulfide onjmitigating high temperature stress in Capsicum annuum cv. California
Wonder seedlings, an experiment'was conducted at the research greenhouse of the Faculty of Agriculture, University of Zabol, using a
completely randomized design with three replications. TThe experimental treatments included the temperature of 25°C, the temperature of
40°C, foliar application afytrehalose at thestemperature of40°Cyfoliar application of sodium hydrosulfide at the temperature of 40°C and
combined foliar application 'of trehalose and sodium hydrosulfide at the temperature of 40°C. The results showed that heat stress
significantly reduced vegetative growth, shoot fresh and dry weight. Heat stress also decreased content of photosynthetic pigments, while
the combined foliar application of trehalose sodium hydrosulfide at the temperature of 40°C increased chlorophyll a, chlorophyll b, and
carotenoids content by 1.63, 2.55, and«2.40 times, respectively, compared to untreated plants under heat stress. Heat stress increased the
activity of catalase;yperoxidase,‘ascorbate peroxidase and superoxide dismutase antioxidant enzymes. Moreover, heat stress increased the
contents of ascorbic acidyand anthoeyanin contents. Foliar application of trehalose and sodium hydrosulfide at the temperature of 40°C
increased the contents of ascom'w acid and anthocyanin by 1.72 and 2.50 times compared to the temperature of 40°C. The results also
demonstrated that the foliar application of trehalose and sodium hydrosulfide effectively alleviated the adverse effects of heat stress in
California Wonder Pepper Seedlings via enhancing growth parameters, photosynthetic pigment content, antioxidant defense system, and
the accumulation ofisecondary osmolytes.
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Extended Abstract
Introduction

Shortly, global warming and heat stress will provide a challenge for crops and vegetables in maintaining their development, growth,
reproduction, and yield. Plants are subject to heat stress when: (i) the air temperature is high, and plants receive energy through sensible
heat transfer; (ii) solar radiation incident on the soil surface raises the temperature above the air temperature; and(iii) in leaves, substantial
heating caused by solar radiation and inability to dissipate heat can result in leaves heating very quickly (up to 15°C abeve air temperature),
so leaves with low transpiration rates are often subjected to high temperatures. Exposure to thermal stress can cause significant damage to
the cell membrane and protein conformation, leading to ROS production and“triggering oxidative “stress. Trehalose,a non-reducing
disaccharide, is essential for metabolic regulation and confers abiotic stress tolerance inia wide range of organisms. Hydrogen sulfide (H2S)
is a signaling molecule involved in defense against heat stress through modulation of biemolecule synthe@, the antioxidant system, and
post-translational modifications. California Wonder is one of the oldest varieties of bell pepper and it is'’known that @ Californian breeder
made a selection and developed it in 1928. Pepper fruits have important nutritional value,and phytochemicalysources necessary for human
dietsuch as carbohydrates, proteins and fats. California Wonder peeper is sensitive to heatistress®Also, there is limited knowledge about
the physiochemical and biochemical mechanisms by which trehalose and hydrogen sulfide enhance heat tolerance in pepper. Therefore, the
purpose of this research was to investigate the effect of trehalose and sadium hydrosulfide'en mitigating heat stress in pepper seedlings.

Material and methods

In order to evaluate the influence of trehalose and sodium hydrosulfide orallevdating the adverse effects of high temperature stress in
Capsicum annuum cv. California Wonder seedlings, an experiment was,conducted at'the research greenhouse of the Faculty of Agriculture,
University of Zabol, using a completely randomized design with three replications. The experimental treatments included the temperature
of 25°C (control), the temperature of 40°C (heat stress), foliar applicationof trehalose (50 mM/L) at the temperature of 40°C, foliar
application of sodium hydrosulfide (1 mM/L) at the temperature of 40°C and combined foliar application of trehalose (50 mM/L) and
sodium hydrosulfide (1 mM/L) at the temperature of 40°C. The measured traits included plant height, number of leaves, shoot fresh and
dry weight, chlorophyll a, chlorophyll b, carotenoid contents, relative waterscontent, hydrogen peroxide, malondialdehyde, antioxidant
enzyme activity (catalase, peroxidase, ascorbate peroxidase and superoxide dismutase), ascorbic acid and anthocyanin contents. To analyze
the data, SAS software v. 9.4 was used.

Results

The obtained results showed that heat stress significantly reduced the plant height, leaf number, shoot fresh and dry weight of pepper
by 1.57, 1.64. 1.91 and 2.66 times comparedito the control, réspectively. Heat stress also decreased the content of photosynthetic pigments,
while utilization of trehalose,and sodium hydrosulfide at the temperature of 40°C increased the amount of chlorophyll a, chlorophyll b, and
carotenoids by 1.63, 2.55, and 2.40 times, respectively, compared to untreated plants under heat stress. Oxidative stress indicators increased
under heat stress conditions, whilesthe trehalose and sodium hydrosulfide supplementation at the temperature of 40°C reduced H202 and
malondialdehydeycontents by 4.35 and 3.00 times compared to untreated plants, respectively. Heat stress also increased the activity of
antioxidant enzymes.\€atalase, peroxidase, ascorbate peroxidase and superoxide dismutase activity under the temperature of 40°C and foliar
application of trehalose and,sodium hydrosulfide increased 1.78, 1.95, 1.78 and 1.78 times compared to the untreated plants, respectively.
Moreover, a notable augmentatior in secondary metabolites (ascorbic acid and anthocyanin contents) was observed in heat stress conditions.
Utilization pf trehalose and sadium hydrosulfide at the temperature of 40°C increased the contents of ascorbic acid and anthocyanin by 1.72
and 2.50 times, respectively, compared to the temperature of 40°C.

Conclusion

According to the results, foliar application of trehalose and sodium hydrosulfide effectively alleviated the adverse effects of heat stress
in California Wonder pepper seedlings via enhancing growth parameters, photosynthetic pigment content, antioxidant defense system, and
the accumulation of secondary metabolites. These findings underscore the importance of trehalose and sodium hydrosulfide in regulating
plant resistance mechanisms and suggest that their use as a biostimulant could offer novel strategies for enhancing plant productivity in heat
stress conditions.
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