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Abstract

This study was performed to investigate the effect of pumpkin (Cucurbita pepo L.) seed’s pre-treatment by salicylic acid
and ascorbic acid on different aspects of seed germination and biochemical features. A factorial experiment was conducted
based on a completely randomized design with three replications. Experimental treatments included two levels of seed
maturity (normal seeds and aged seeds) and five levels of priming (control, ascorbic acid 50 and 100 mg/I, and salicylic
acid 50 and 100 mg/I). The seed traits were finally measured included the germination percentage, first and second seed
vigor index, seedling dry weight, peroxidase and superoxide dismutase activity, electrolyte leakage, soluble protein, and
soluble carbohydrate. Based on the results, the seed pre-treatment with 100 mg/l ascorbic acid and salicylic acid could
perform the highest germination indices. Moreover, the germination percentage (74%) was improved in aged seeds pre-
treated by ascorbic acid and salicylic acid (especially at a concentration of 200 mg/l). Also, the antioxidant enzyme activity
was increased while the cell electrolyte leakage was significantly decreased. In total, results indicate, the pre-treatment
with salicylic acid and ascorbic acid, not only improved the germination quantity and vigor but also improved the
germination quality mainly by the development of carbohydrate and protein content in pumpkin seeds.
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Table 1- Analysis of variance for pumpkin germination indices by accelerated aging (A) and priming (P)
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Vigour 1 index Vigour 2 index .
percentage weight
‘s’ff‘“ 1 4992 640.42" 258206" 0.054™
éf;:w_lﬁ - . . .
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20 14.36 0.55 3715.3 0.00008
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Ol il o o
2 bt 3 5.30 7.96 8.28 7.71

CV (%)

M,n,acb,ﬂ,;,u&#%ﬂ;;g**,*wuw,;ns

ns, non significant and * and **, significant at 5 and 1 %, respectively
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Table 2- Interaction of aging and priming of pumpkin germination indices

G Eenl, A O RPN PO N 035 asls “’*"‘S%’“"O’”
Aging Priming pe(::;r?:rer;tl:;:(()(;)) Vigour 1 index Vigour 2 index S\?Vi?gr??(g;y
NP (control) 57.66d 4.23f 267.33e 0.07d
Ok SA 50 86.00b (49) 13.74c (225) 1115.33b (304) 0.16b (129)
Without SA 100 96.00a (66) 18.21a (330) 1308.00a (373) 0.19a (171)
aging AS 50 86.00b (49) 15.50b (266) 1144.00b (314) 0.18a (157)
AS 100 96.00a (66) 18.22a (331) 1310.67a (374) 0.19a (171)
NP(control) 20.00e (-65) 0.57g (-87) 48.00f (-83) 0.03e (-57)
g SA 50 62.00d (8) 4.97ef (17) 413.33d (50) 0.08d (14)
Accelerated SA 100 74.00c (28) 7.63d (80) 690.67c (150) 0.10c (43)
aging AS 50 62.66d (9) 4.38f (4) 394.67d (43) 0.07d (0)
AS 100 74.00c (28) 6.16e (46) 664.67c (141) 0.08d (14)

(P<0.05 ¢S5l 303D 16yl gmn gl [ SOaS b calin o (51 (sla o Siln 0 2 2
Gl s p 8 a Ve 500 &S, STl AAS 50 and 100 ¢ ) 55 05 o Vee 500 &Sl SA 50 aNd 100 Kl 1 054 NP)

A Al Hled 4 S (E1531 L SialST A s Rl s slasd

In each column, the means with the same letter are not significantly different from each other (Duncan test, p<0.05).
(NP, no priming; SA 50 and 100, salicylic acid 50 and 100 mg/l; AS 50 and 100, ascorbic acid 50 and 100 mg/I)
values in the parentheses are percent reduction or increase as compared with the control.

3 A e S ke Ve oS STl Sl
b o 53 2 s e 8 e Ve Sl
Lzils 1y SIS | o 5T Sl o 5 i bt s,
L3ls OLas Codlab il doys VoY sl 4 s
Sl g sline polie 4 Kmsl 55 4Ll sk 3
Gollas Ll ols ol 31 dals & o ) STy 0 5T
O 5 dbdls) Hads 53 eS|y 0 5T Clb
M&@M;l:@mﬂ\f&pﬁ)%df@ﬁu

(F Jde) sls Ol

O399 9 (hewdgn Slio

Kol 03 Gy ey i laST s
Slio ST G gan s donSly g o 5T Sdlod 5590 53
3 d—el Dlp SE C ) 3050 2l s
D3 e o3 & Tl 53 St 5 5 S S
NONUPREINIRD

Sl 4 Lo SISy 5T b o 5
Ji’“’\g’ L di’:‘“_‘ﬁ. C}L-” Ll g b sds 5o s
Sl i 457 (6 sboay Li3ls OLES (6l sae 3D



Vo b/ W e les Ve A /015l 5 655k 5 psle 4 5 OLes 5 (ENST (gl

(P) sl 5 (A 3l 3 (5 6 o G125 gy (55057 aalS 0558 5 oo i il sl 4o ¥ st

Table 3- Analysis of variance for biochemical and physiological traits of pumpkin seedling by accelerated
aging (A) and priming (P)

Slay o ks
R 63157 a3 Mean square
Source of Degreeof STy e S e ey S Jsloes 59 J o 43
variance freedom POX SOD EL Soluble Soluble
protein carbohydrate
th -
= G;‘“ e 1 396.03** 320.13** 496.13** 136.53** 811.20%*
Keasl
b ; 4 122.75** 97.86** 108.36** 19.28** 246.03**
&Nl X
"Aﬁp G 4 20.95** 11.46ns 16.80** 1.45** 20.36**
X
ot
20 0.93 4.40 1.53 0.26 1.83
error
Ol ol o
e e 4.49 3.64 5.49 9.93 6.95

CV (%)
(LA\;‘_J;J&HQ.&JLEL LjUM)-\:mf‘ﬁ:"MASOD ‘)'\.L:mf\}“POX)LM):\}0Cl:.d):)\:@mgf:}jq**;*})‘:&uﬁ.'s;ns

ns, non significant and * and **, significant at 5% and 1%, respectively, (POX, peroxidase; SOX, superoxide dismutase;
EL, electrolyte leakage)
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Table 4- Interaction of aging and priming of biochemical and physiological traits of pumpkin seedling

Lo STy Sl iy S Jsloee 555 S 43
ea] Sl - Electrolyte . Soluble
. - POX activity Soluble protein
Aging Priming (EU mg™* protein min) leakage (mg g fw) carbohydrate
g p (ds m? seed?) 99 (mg g fw)
NP (control) 15.00e 24c 4c 17.33d
i SA 50 25.66b (71) 18de (-25) 7.33b (83) 23.66b (37)
Without SA 100 30.33a (102) 16e (-33) 9.66a (142) 29a (67)
aging AS 50 24.33b (62) 17e (-29) 6.66b (67) 24b (38)
AS 100 30.33a (102) 17.33e (-28) 9a (125) 29.33a (69)
NP (control) 14.33e (-4) 34.33a (43) 1.33e (-67) 5f (-71)
— SA50 17.33d (16) 28.33b (18) 2.33d (-42) 10e (-42)
Accelerated SA 100 20.66¢ (38) 20d (-17) 4.66¢ (17) 21.33c (23)
aging AS 50 16.00de (7) 28b (17) 2.66d (-34) 11e (-37)
AS 100 21.00c (40) 22.33¢ (-7) 4.33c (8) 24b (38)

P<0.05 ¢S5l 30 3T) 6,16 Hls nn gl S0 aSK b carlin 3 sl (gla 5 ln €0 s o
POX 2y 8 hnVer 500 &S5 STl AS 50 and 100 ¢ 2 s 8 ha Vov 500 St SA 50 and 100 s 5 (NP)

At AaL e 4 ol GBI BIL 88T Ao ys 5l Jls el GlanST o 5T
In each column, the means with the same letter are not significantly different from each other (Duncan test, p<0.05).

(NP, no priming; SA 50 and 100, salicylic acid 50 and 100 mg/l; AS 50 and 100, ascorbic acid 50 and 100 mg/l; POX,
peroxidase). values in the parentheses are percent reduction or increase as compared with the control.
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Table 5- Mean comparison of aging and priming levels for SOD activity of pumpkin seedling

oles
Treatment level

b oy 3AST| g g Il
SOD activity (EU mg* protein min)

S
Aging
s O3 60.80a
Normal (control)
i 54.26b (-11)
Accelerated
Semsl
Priming
Sl ok 51.50¢
NP (control)
SA 50 57.16b (11)
SA 100 61.16a (19)
AS 50 56.50b (10)
AS 100 61.33a (19)

(P<0.05 (S5 & 50 3T) I Jls ine sl S aSK L calin O3 (sl (sla S0k et o s
SOD 1 55 p,8 e Vor 500 &5 STl AAS 50 and 100 ¢ 2d 55 ¢ 8 e Ve 50 &Skl SA 50 and 100 «eSeas , 054 NP)

s dals Hlas 4 Cod G153 L 2alST dsys Gl 50 slael LU s s A4S, s

In each treatment, the means with the same letter are not significantly different from each other (Duncan test, p<0.05).
(NP, no priming; SA 50 and 100, salicylic acid 50 and 100 mg/l; AS 50 and 100, ascorbic acid 50 and 100 mg/I; SOX,
superoxide dismutase). values in the parentheses are percent reduction or increase as compared with the control.
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Table 6- Correlation of seed germination indices and biochemical and physiological traits of pumpkin seedling

Germ SVv2 Svi POX SOD EL Pro Car SW
Sv2 0.897**
Svi 0.931**  0.985**
POX 0.879**  0.968**  0.976**
SOD 0.923**  0.922**  0.927**  0.947**
EL -0.943** -0.898** -0.923** -0.867** -0.868**
Pro 0.886**  0.970**  0.957**  0.964**  0.956** -0.918**
Car 0.913**  0.872**  0.903**  0.892**  0.902** -0.962**  0.925**
SW 0.906**  0.996**  0.982**  0.948**  0.900** -0.912** 0.957**  0.866**
SL 0.946**  0.960**  0.992**  0.948**  0.896** -0.933** 0.921**  0.896**  0.966**

LS g0 SOD Gl , =T POX ;4 4z SV ( Sjal sty (GEIrM) (P<O.05 (0 sun o 0505T) Aoys ) zhe 53 s SKhas FF
(Qshlzfd}b cSL Ld}_sﬂ:fd{.&» 03 LSW ‘J}l>u C)')J:Aﬁ; cCar ud,l’u &:33‘9/.1. Pro LL&C,.:J}}:Q\ s EL Lj\JM:

** Correlation is significant at the 0.01 level (Pearson test, p<0.05). (Germ, germination; SV, seed vigour; POX,
peroxidase; SOX, superoxide dismutase; EL, electrolyte leakage; Pro, soluble protein; Car, soluble carbohydrate; SW,

seedling dry weight; SL, seedling lenght)
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