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Introduction

Pumpkin (Cucurbita pepo) is a medicinal plant belonging to the Cucurbitaceae family and the order
Cucurbitals. The seeds of this plant are a rich source of essential oils and proteins for the body. It is used in the
production of various drugs such as Peponen, Pepostrin, Grunfig and treatment of prostate swelling, urinary tract
inflammation, atherosclerosis, gastrointestinal regulation, etc. Since the components of medicinal plants are low
at natural condition, and could be increased by means of different environmental conditions, nutrition or
application of elicitors; thus, it is necessary to work on mentioned parameters effects on quantitative and
qualitative attributes of medicinal plants. Recent years, many researches have been done based on natural
components for increment of yield and secondary metabolites of medicinal plants. Ascorbic acid is one of these
materials which its effect on plant growth has been validated. In the management of agricultural inputs,
especially in the cultivation of medicinal plants, the application of substances that have the least harmful side
effects on human health and the environment is recommended. Meanwhile, sucrose and ascorbic acid are healthy
substances to improve growth and increase crop yield. Therefore, the aim of the present study was to determine
the effect of these two substances on yield, yield components and phytochemical characteristics of pumpkins.

Materials and Methods

Pumpkin seeds were prepared from Pakan Bazr Esfahan by purity of 99%. Then, planted in a farm of 500 m?
at Behshar. After plant growth, spray treatments were conducted at three times as before flowering, onset of
flowering and fruit set stages. This experiment was conducted in factorial with sucrose factor at four levels (0, 5,
10, 15 g.I"Y) and ascorbic acid factor at four levels (0, 15, 30, 45 mM), based on a randomized complete block
design with three replications. The studied characteristics included number of leaves and fruits, plant yield,
1000-seed weight, total number of seeds, number of healthy seeds, percentage of healthy seeds, number of blank
(deaf) seeds, percentage of blank seeds, total chlorophyll, antioxidant activity, phenol, flavonoids, protein and oil
percentage. Statistical analysis of data was performed using SAS statistical software and comparison of mean
was performed using the least significant difference (LSD) at the level of 5% probability. Figures were graphed
with Excel software.

Results and Discussion
According to this study results, the effect of foliar application of sucrose and ascorbic acid and their
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interaction on most of the studied traits was significant. Application of 15 g.I"* sucrose with 15 mM ascorbic acid
increased the number of fruits to 1.68 per plant, which showed an increase compared to the control treatment.
The highest total number of seeds with an average of 464 seeds per fruit was obtained by applying 5 g.I"* sucrose
with 45 mM ascorbic acid, which compared to the control (247.33) recorded an increase of 87.60%. The highest
total chlorophyll content was measured with an average of 2.081 (mg.g™* fresh weight) using 5 g.I* sucrose with
15 mM ascorbic acid, which showed an increase of 1.81% compared to the control treatment (2.044). Also,
application of 15 g.I" sucrose along with 15 mM ascorbic acid increased protein by 40.03%, which showed an
increase of 79.26% compared to the control (22.33). Other results indicate that increasing the amount of seed oil
up to 44.50% is available with the application of 15 g.I* sucrose with 30 mM ascorbic acid and also with the
application of 10 g.I"* sucrose with 45 mM ascorbic acid; which had an increase of 16.61% compared to the
control (38.16). The results of the present study showed that the application of combined ratios of sucrose and
ascorbic acid has been effective in improving the quantitative and qualitative attributes of pumpkin, including
protein content and percentage of pumpkin seed oil.
Conclusion

Since the treatment of sucrose 10 g.I"* with 45 mM ascorbic acid significantly affected most of important
attributes such as total antioxidant activity, total flavonoids, protein content and high oil content, therefore, this
combination of treatment can be applied to increase the quality of pumpkin seeds. However, if only quantity is
important, the treatment of sucrose 15 g.I* with 15 mM ascorbic acid, which caused the highest number of fruits
per plant, the highest yield as well as the highest protein, can be recommended.
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Figure 1- Vegetative stage (a) and fruit ripening (b) stage of Cucurbita pepo var. Styriaca until
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Table 4- The interaction effect of sucrosex ascorbic acid on the number of leaves and fruits and yield of Cucurbita pepo var.

Styriaca
5550 ‘5‘3‘1)95‘?"‘ "ﬂf“" Wy yd Sy olaws Wy 5D dguo Bx s "’S_J“’&
Sucrose Ascorbic acid Number of leaves per plant Number of fruits per plant Plant yield
- (mM) ()]
@1
0 17.66" 0.11¢ 0.77¢
5 22.33 9" 0.91 be 1.20 4
10 0 38.33 « 0.66 < 1.14 d
15 25.33¢h 0.5 ¢ 1.29 d
0 20 9 0.41 % 1.65 «
5 30.66 49 1.06° 2.17¢
10 15 47.33% 1.08° 1.95¢
15 37 cde 1.682 3298
0 20 9 0.5 ¢ 1.19 d
5 39.66 < 0.58 & 1.24 d
10 30 4133 0.5 ¢ 3.04%
15 34,33 def 0.58 & 2.355%
0 25 foh 0.11¢ 1.96 <
10 45 57.66% 0.51 ¢ 2.50 ¢
5 68 2 0.66 < 1.21 d
15 40.66 0.5 % 3.372

55 LSD (yg0l bl 3 2o p3 & Jlain] grlaws 53 o b (6l ke gl aslitie g (sl (slanSilo gty 5
In each column, means with the similar letters are not significantly different at 5% of probability level using LSD test.
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Figure 2- The effect of different levels of sucrose (a) and ascorbic acid (b) on the weight of one thousand seeds of Cucurbita
pepo var. Styriaca
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Table 5- The ANOVA (mean squares) for some seed traits in Cucurbita pepo var. Styriaca under sucrose and ascorbic acid

application
Oyt 2l “p dbolrgy JS sl 3 s ey Gl e
Source @dl51  Weight of one % I ol Sy So
of df thousand seeds Number of P N b p )
Variations number of umber o ercentage umber ercentage
healthy of healthy of empty of empty
seeds seeds seeds seeds
Sok 2 408.33 " 1498.14™ 1002.08™ 247" 51.06" 247"
Block
L 3 10280.55™ 7931/94™  16405.16™ 233.11" 1540.72"" 233.11™
Sucrose (A)
SppgSl 10 (B) 3 1147.22" 76905.38"  94806.22"  246.72"  1060.72""  246.72"*
Ascorbic acid
AxB 9 78.70 4722.66" 3104.53" 41.19™ 283.18"" 41.19™
ks 30 179.44 86.67 64.55 1.04 13.12 1.04
Error
Sl 8.66 2.71 1.08 21.63 16.48
CV (%)
deoyd S g gy Jlein] paw j3 45 Jxe g 45 dre il i 5 4 G

s *and ** are non-significant, significant at 5% and 1% of probability levels, respectively.
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Table 6- The interaction effect of sucrosex ascorbic acid on some seed traits in Cucurbita pepo var. Styriaca

38 Sl sl Sl Pyl Pl s Sy dshel Sepdise)
Sucrose Ascorbic acid ~ Total number Number of Percentage of Number of Percentage of
(g. 1" (mM) of seeds healthy seeds  healthy seeds empty seeds empty seeds

(%) (%)
0 247.33 N 182! 73.60% 65.332 26.39°
5 214.66% 203 % 86.311 11.66 ¢ 5.43 ¢f
10 0 229.3K 207 % 90.271 22.33°¢ 9.72¢
15 233.66 i 215.66 4 92.30" 18 7.69¢
0 2649 227.331 86.311 36.66 ° 13.68°
5 253 9 243.331 96.18 def 9.66 fon 3.81 fon
10 15 268 9 253.33 i 94,52 14.66 %f 5.47¢f
15 265.66 9 253 i 95.23 ©f9 12.66 99 4,76 ¢
0 280.33f 264N 94.179 16.33 e 5.82¢
5 388.66 © 382¢ 98.29 ¢ 6.66 9" 1.70k
10 30 3564 348f 97.75 24 g oni 2.24 Nk
15 380.33¢ 368.33¢ 096.84 ¢cde 1249 3.15 9
0 306.33° 291.339 95.09 0 15 def 4.90 °f
10 45 4642 4612 999.36 @ 3i 0.63%
5 431° 426" 98.84 5 hi 1.15k
15 420.33" 409.33° 97.38 bed 11¢eh 2.6 N

In each column, means with the similar letters are not significantly different at 5% of probability level using LSD test.
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Table 7- ANOVA (mean squares) for some phytochemical traits in Cucurbita pepo var. Styriaca under sucrose and ascorbic acid

application
SBele e s E ST T e
o 23 Total Antioxidan Pr‘fth | Flavenoid Sroten o
o chlorophvyll ntioxidant eno avonoids rotein ercentage
Variations df Py activities content content content P g
Sok 2 0.000065 " 231" 0.01"m 0.0084 s 1.91ms 2.89 M
Block
) lgl-“’ k. ok * ok ok Kk
’ 3 0.00087 60.51 0.01 0.44 105.03 26.52
Sucrose (A)
S ySws] Ll (B - - o
)55 _*‘” ( ) 3 0.00023 " 273.63 0.07 0.0074 s 114.13 4.06 "
Ascorbic acid
AxB 9 0.00065™ 35.39™ 0.02" 0.14™ 21.54" 10.82"
b= 30 0.00015 1.77 0.0048 0.01 5.89 4.23
Error
Shel e - 0.6 1.45 29 20.93 7.05 4,96
CV (%)

# NS

o) K5 g i Jlein] pdaw )3 0 gime g )b pxe juE iy Ay *F
" *and ** are non-significant, significant at 5% and 1% of probability levels, respectively.
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Table 8- The interaction effect of sucrosex ascorbic acid on some phytochemical traits in Cucurbita pepo var. Styriaca

Sl J5 by S Callad 5 o 7 " . ) :
Ll j y o] 5 Sy ) OWIN SPPR (g Moy
S)u)crose &3”&?’, Chl;l"?otalh M ! o I8l Phenol Flavonoids Oil
@) Ascorbic (m _?Wyet Antioxidant  (mg glwet  (mg.g™ wet Protein percentage
g (aC'I\C/il) v\?é?ght) aCt(';';'es weight) weight (%) (%)
m 0
0 2.044 d 74.331 0.13 T 0.18¢9 22.33¢ 38.16 ¢
5 2.065 bed 86.36" 0.16 ©f0 0.26 9 33¢f 40 49
10 0 2.060 cde 89.69 9 0.22 9 0.45 cde 34.60 cde 41.33 28
15 2.045 % 91.081 0.29 bed 0.34 ¢fo 35.73 be 43,50 ¢
0 2.054 cde 909 0.149 0.25f0 30.30f 38.66
5 2.0812 91.91 ¢ 0.18 49 0.51 ¢ 33.10°¢f 40.33 ¢9
10 15 2.045% 92.52 def 0.24¢f 0.56 bed 35.73 be 41.66 *f
15 2.045 % 93.94 b-e 0.33% 0.86 2 40.032 44,16%
0 2.060 cde 93.36 ode 0.14T 0.25f0 30.26f 39.50 €f
5 2.043¢ 94,58 &d 0.18 49 0.4 def 34.30 def 40.83 9
10 30 2.062 b-¢ 94,91 ¢ 0.27 b 0.59 bed 36.33 &¢ 42.16 &¢
15 2.05] cde 95.38 ¢ 0522 0.872 38.06 &d 44502
0 2.041°¢ 95.08 ¢ 0.15 €fo 0.26f9 32.63¢f 39.83 ¢fo
10 45 2.05] cde 95,52 ¢ 0.20 49 0.62 b 34,50% 41.16 29
5 2.049 cde 96.27 2 0.28 bed 0952 37.66 &d 44502
15 2.045 % 95.66 % 0.37° 0.67" 38.60 ¢ 43,33 d
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In each column, means with the similar letters are not significantly different at 5% of probability level using LSD test.
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