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Investigating the application of salicylic acid and selenium
on agronomic characteristics and photosynthetic pigments of
pumpkin(Cucurbita pepo L.) under drought stress conditions
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Table 1. Some weather characteristics of Yasouj during the cropping season of 2019 to 2022
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Table 2. Results of soil analysis at a depth of 0 to 30 cm

] Slaste ol
Specifications Values
1 Gt s (o0) S0 Syl 0.5
Electrical conductivity (decisiemens /meter) '
2 pH 7.5
3 (T.N.V) osisi s sl g0 dos s 53
The percentage of neutralizing substances
SPysLsl £ o
4 Sl S 38
Saturated soil moisture percentage
( ST
5 i 1.2
Organic carbon (percentage)
6 (o) 8 035 7 0.07
Total nitrogen (percentage)
7 (cFAS 208 o) i 6 i 10
Absorbable phosphorus (mg/kg)
g (¢3S 705 ) e J6 oty 188
Absorbable potassium (mg/kg)
9 e 28
Clay percentage
3 e 32
Sand percentage
12 S il
= Sandy-Clay

Soil texture

CalS sy 93 o ol Ay Y i)t
Falw V0 O ST g o dheolb e L O
23 Fale O sy 5y p b 4y aloley
Sl sl el Sl S i S
Ao a8 Laiys alols e Y/ (gladl>
Sl 6 el Yo b de Gas e
ol Hshie 4 5 (6,54 se B3las sk o
23355 . Jlyl oo le 3T 4y ¢Sl 0 o 3T
oy 5 S 0T el ol 4
Al o 51 LT slasleg s S plonil (538
33 Aol Sl Sl s Jles! S is
(A slon sl dl o 3 5 plosil o 5
gz O Sl bkl g3 dlo po 5 azin ¥
j\M@pMQbMJAJ.l{MKJ\
LY e (gl 2 ) slms o ST (28T 05k
s slesl 4 OT e 5 A5 plonil aslag
S diks e W, oS

ar

R L g
3o bl (ala)eS s w0 o b
ot ST 5 ST by Ao 55 00 U5 e
awyjp b b Cogb) doys AD 5 pae
53 Shedl ol shol fole Ol oS
Olge ay¥50 Ao V0 5+ /V (paamdan an
e Vst e 95y patde 5 28 Jile
Jﬁbol}&@ﬁmc)m@jy};cf
Goe 3 omlsT plosl 51 IS o pme b 2
2l Heb a4 ST g e Sl U e
4 S 05037 il S 5 (613 4ges

13,5 Jlyl oyl 3T
Sy ot &S G 3 (g Syl s 53
35 by 5 bl (i Olles p BT
3 S s et S (en 3 e s
Cals s gans S S, bug ki,
S S slal 528 8 plonil Cons Lo 5 5



VFoY Ol VY dly —F o lal — Y9 0,95 «( 8155 SO Il S sd9 5 4 >

S35 e gl BFY 5 SFF PV sla zge I b
S8 Olze 25 dauls, 5 eslizal bty 8
0S5 ot e 1 IS W58 5 JS b a

1y 8 dulows oS 5 05505 3

Chl (mg g') = (12.25% A,)- (2.79x A, )

Chl, (mg g") = 21.21x A )- (5% A,,))

Chl__(mgg')= Chl_+ Chl,

Carotenoid (mg g') = ((1000x A, )- (18x

Chl ) - (8502x Chl))/ 198

S e Sl laesls uilyls 4 plosil sl

L Ogn3T bl b SSle s lie 5 SAS

S5y pll o3 0 mlan 3 STl el
38 iy ST 0 5 L s el

g g

S 21> O laasls S p il yly 4 o el
O3 (rn &5 L) ol Sl o5l 31
G slajless pledilite g o3l Dl S5 5 53
(Fgd=) 59 45 gae € g gl Ol
S5 Jlasl & 513 OLis bosls 1 85ke dus i
3 gl o gme Al o oS (ST
s (S A5l 55 oS gk 4 Al
Susby do)s A Oopae 3l e LT
TN e ity g5 Olj (ST 450 b b
Jsdr) 5,57 My Pals dals Hles 4 S
(F

Jloel 487 313 5L baosls Sike dmglie s
P Y a3 o Sl el Sl
Sl ol S s dals [l 4 Cod Sy

SO gl ol (F Jgdr) 355 5l5 s

N g

Al o 31y s S5 (e L) gl
125 8 el Skl (3L shous 05
IS USIRN PSP S TS
o ol S50 Sy g 4 (2 Jolse
o e 5 IS 55 sl kd ()T e 51
sl Cale b ojobendss S oslizal LT g
CoXin Sl sy A Jsb s Gy
s Sope wip sl e 228
Olo3 G55 s sslite s S plnil s
Casby 6,8 o3l e oS 1, lT
Ao y3 &S (TDR) German, FM-Trime &S 1=
Fo) sy Gas sa ) ST Co by e
ol 13 5 oslinal (S o s (2o Bl
o3lial BB Cusby 4 Fr e e b b S
wils 3 T Col oS Cansg s ST
ol g ool Sslie glasles OT Sl dm
S &G ol s Jlesl B aiis
Olge & beiT &S o slgnl 5zl
Sy b5 b e sl
Sl sy e DS a5l s 8

NERCHINS
IR pe PP PR PP O 25 U
(Lichtenthaler & Buschmann, 2001) %5,
il o8 ekt s s eslicd
S R W S VAN PR EIROESS
o3 A Ogal pb (e Ve 53 e 5 0
Y - S R
03 o9 Yeer 5 dads Vv Ode 4 fol>
(Klenzentrifuge, Z206) st Sle  4ads
oslatul b Hsls o5y o)las ol 5 ane

43 (Unico, UV-2100, USA) sz 55 5 2l |



2033

L
SRS SRR ARSI AR AL SRR RS

R
e N P

Plant height (cm)

B 5a0
Bs5al
Esal
BE5al

ES5az2

(5 o

5...:-; - e C:J.?.--

Drought stress levels

ESaz

SIS 135 (555 @ g gy 3T slasles it 3T Kok g liam il gad
Figl. Themeans comparison of the interaction effects of the experimental treatments on plant
height of Cucurbita pepo

iz Lo 530 Jlaz| lans 53 515 fme Ve BB S 2k g - sl sla O st

Columns with common letters do not have significant differences at the 5% probability level.

S b Cusby Aoy B0 O S
porke b (Aol ol e 4SS ae g
0 Vs e VOSSULle sl
Solssmn SO 5w 8515 65T 6y S
Cwd 4 @Lﬁ ol remen ALl ﬁb
poibe 5 Sdle desl 5L plovantT
G g Bl G5y g (S A 1 LD

NP

418 & Khos

sy OLES esls S e bl 4 bt
del (S 25 e lasles 56 &
2 Wl plae Sl el 5 Sl
sgrn o3Vl 5 4l 5 Shee Ol 0
33 OLas bosls 1 S0ke awlie (FUsd) 35
>SS 15 dlesl
S 25 ke 3 oS 65k 4 cdigls
NP PR SLY, QRS PV JERT S| FIDETRE:

(A

e pabe g Jlesl & 5l 0L Laesls
s 4 i @ gl AV s cme 21530
(Fdsd>) ds dals

bow @35 p Oliis ple SlilejT o
=) —w «(Djanaguiaman et al., 2004)
Zahedi et) 1S «(Yassen et al., 2011)
5o (Sally et al, 2011) 48 (al., 2009
S gl RPN e patle (ALl
R

Sl s blie SIS ol 0l s
M)gacu»)gaﬁtw,\wjﬂu;T
EU Olsr (i &S sk 4 35l g
N o o sl 4 Glae 2o 5Le YOA 455,
aSb a0 Lod b o by 4o 500 O e
52 05 ¥ e b (s ol e
EShdle ol 5 20 5505 s V0 5 2
ST sl b aS T s )V o e 1/0



VFoY Ol VY dly —F o lal — Y9 0,95 «( 8155 SO Il S sd9 5 4 >

J;.AJ“..]Lw\"U'&J-):df\smAkJ@l:J:YJ}A?

Table 2. Results of soil analysis at a depth of 0 to 30 cm
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Table 3.Combined analysis of variance for the studied traits
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Surces of variation Aol . Grain Fruit yield Number of seeds in the M_E Chlorophylla  Chlorophyll b Total Carotenoid
u v dr Plant yield uity fruit 8re phy phy chlorophyll
height weight
1 59" 2846.56° 35692.23° 67.4° 552" 1.06" 0.19™ 0.018™ 0.15™
4 1.6 709.4 125.8 19.6 14.7 0.05 0.08 0.006 0.06
2 4.2° 3268.4" 42305.35*" 58.92* 353 1.02* 0.56" 1.24 0.07
2 2.6° 5780.7° 18622.05* 14.09° 4417 2.06™ 0.09" 1.007°* 0.16"
6 1.5 3628.5 7562.6 8.34 0.07 0.01 0.03 0.09
438
12 13.6 634.9 529.8 11.2 0.37 0.003 0.02 0.001
5.6
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Y*SA
o ‘mMmM_ *o 3 3.5° 3658.9°° 1295.71°° 34.12* 16.03* 0.32* 0.04 0.028° 0.03*
Sl sl 3 250 3 1.9° 1525.6™ 560.39" 16.8" 7.05" 0.09" 0.003*" 0.002*" 0.006""
Y*S*SA
CL{ 1 1.5° 3806.2 3254.6™ 18.3* 0.04* 0.02* 0.04
Selenium
posbe s dl 1 0.2 642.2° 879.92* 473 2.06™ 0.06™ 0.064°" 0.07* 0.052°"
Y*SE
?.WMMW? 2 3.7° 8560.8° 8265.9* 7517 12.13* 1.22* 0.77* 0.3 0.2
A p sk sl 2 1.1°° 1733.2* 532.6™ 28.22° 7.15" 0.73" 0.3 0.04 0.15"
Y*SE*S
pahe Sl 1 517 12442.7* 1638.01 121.1 14.11™ 1.317 1.6™ 0.827 0.9
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Table 4. The results of the comparison of the simple trait meansusing Duncan's multi-range test
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In each column, the means with common letters do not have a significant difference at the 5% probability level using Duncan's test
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Table 5. Correlation coefficients between traits
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Extended Abstract

Mousavizadeh Fashian, A., Rahimi, M. M., Hosseinifarahi, M., . Investigating the application of sali-
cylic acid and selenium on agronomic characteristics and photosynthetic pigments of pumpkin(Cucurbita
pepo L.) under drought stress conditions
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Introduction

Pumpkin (Cucurbita pepo) is among the most important plants used in the
treatment of some diseases, including benign prostate cancer. Its seed contains 42-
54% oil, rich in fatty acids such as palmitic acid, stearic acid, oleic acid and linoleic
acid, as well as carotenoids, protochlorophyll, and vitamins A and E (Zeynali et al.,
2019). Drought is one of the most significant environmental factors that reduce the
growth and yield of many agricultural and medicinal plants, particularly in arid
and semi-arid regions. Environmental stresses trigger a wide range of reactions
in plants, from alterations in gene expression and cell metabolism to changes
in the growth rates and crop yields, making them the primary limitingfactor for
plant growth. Salicylic acid is a phenolic compound that functions as a plant
hormone regulator and plays a key role in defense mechanisms against biotic and
abiotic stresses. Selenium,while considered beneficial for plants, has not been

conclusively proven as an essential element for plant growth and development
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(Malik et al., 2011). Research has shown that the selenium application under
drought stress conditions significantly improved the number of seeds, seed yield,
biological yield and oil yield in rapeseed (Zahedi et al., 2009). Due to the limited
information on the role of salicylic acid and selenium in mitigating drought stress
under the climatic conditions of Yasuj, this study was aimed to investigate their

effects on the agronomic and biochemical traits of paper pumpkin.

Materials & Methods

In order to investigate the effects of salicylic acid and selenium on some
vegetative traits of pumpkin under drought stress conditions, a two-year split
factorial study was conducted using a randomized complete block design with
three replications. The treatments included drought stress as the main factorat
three irrigation levels corresponding to 25%, 55% and 80% of the soil's field
ccapacity (FC). Salicylic acid was considered a sub-factor at three levels of 0, 0,
0.7 and 1.5 mM and selenium was included as a sub-sub-factor at two levels of 0

and 3 mg/L.

Results & Discussion

The results of this study showed that drought stress decreased plant height, fruit
and seed yield, 1000-seed weight, chlorophyll and carotenoid content of pumpkin
leaves. However, foliar spraying of salicylic acid and selenium significantly
enhanced all evaluatedtraits. The highest seed yield, recorded at 741 kg/ha, was
observed under irrigation treatment at 25% of the soil's field capacity combined
with foliar spraying of selenium (3 mg/liter) and salicylic acid (1.5 mM). This
represented an increase of more than 79%compared to the severe drought stress
condition without foliar spraying of salicylic acid and selenium. The highest
number of seeds per fruit was 343, which was obtained under irrigation treatment
at55% soil moisture with foliar spraying of selenium and salicylic acid (1.5 mM),
showing an improvement of over 90% compared to the severe drought condition
without foliar spraying. Also, this study revealed that under severe drought stress,
combined foliar spraying of salicylic acid and selenium resulted in improvements

of 16%, 19%, and 46% in seed yield traits, 1000-seed weight, and number of seeds
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per fruit, respectively.

Conclusion

The results obtained from this research showed that drought stress decreased
plant height, fruit and seed yield, 1000-seed weight, chlorophyll and carotenoid
content of pumpkin leaves. However, foliar spraying of salicylic acid and selenium
led to a significant increase in all evaluated traits. Additionally, under severe
drought stress conditions, combined foliar spraying of salicylic acid and selenium
resulted in improvements of 16%, 19%, and 46% in seed yield traits, 1000-seed
weight and number of seeds per fruit, respectively. Based on the present results,
the use of selenium foliar spraying at a concentration of 3 mg/l and salicylic acid
at 1.5 mM can be suggested to improve the performance of paper pumpkin plants

under dry conditions in Yasuj’s climatic environment.

Keywords:Carotenoid, Chlorophyll, Sodium Selenite, Thousand Seed Weight,
Yield.
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