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Table 1- Mean of rain and temperature of Zanjan weather station at years of 2013 and 2014

mm) %,k il
Mean of perception (mm)

C0) bod (SSlee
Mean of temperature (°C)

(2013) yra¢

(2014) y¥a5

(2013) rar (2014) V¥4

April 2.6
May 0.2
June 0.01
July 0.03
August 0

September 0.09

2 10.7 9.5
0.9 16.65 16.5
0.5 223 19.8
0.05 26.55 24.6

0 25.9 26.85

0 21.45 22.55
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Table 2- Analysis of variance of studied traits of pumpkin under different water deficit stress

MS &iley yo (2SSlo
"L“ | . | . ‘ .-
. S R
Sl g q I g Jsb J5 b ks a Judg b5
&3] Number
S.0.V. Number of ~ Plant length Total Chlorophyll
df of nods
branches Chlorophyll a
JLe Year 1 0.109™ 193.389™ 13.347™ 0.026™ 0.006™
(,),%5) Jw Year (Repeat) 4 0.050 80.264 10.347 41.630 9.664
2l gned 2 6.0407  15774.847"  460.722"  1022.83" 1283.252"
water deficit stress
Wz (Error) 10 0.232 657.4974 13.4722 41.01362 33.216
Sl Sl 3 1.0317 1026.185" 35755 133.865 167.740"
Salicylic acid
s (Error) 51 0.056 13.636 0.617 11258 9.727
Ol i’ o o C.V.()) - 7.434 10.871 9.649 5.881 6.744
bl e oy S5 gty il mhaw 10 (5 )lo dre (sl P pas saiaslid (o 4y s g % NS
ns, *, and **= not significant, significant at P level of 0.05and 0.01, respectively.

UT 094..0.5 aliSee suw Cod Lg.\slf p.?u 5..\5 ol:.f ).) axJlas .))944; Slaw U’“‘JL’)|5 du;’?u —“ Jjuﬁ?
Table 3 - Analysis of variance of studied traits of pumpkin under different water deficit
stress

MS ile po ¢5uileo
. a0 . by lgie
Ol a5 g ;,i Adgiig,yls b Judg 5 (glgizxo e 2
S.0.V i Carotenoids Chlorophyll b 7 e
df RWC
Jls Year 1 0.008™ 0.006™ 37.556™
(,,%3) Jw Year (Repeat) 4 0.043 11.310 37.722
2l g8 S5 2 15.427" 57.9417 1617681
water deficit stress
W (Error) 10 0.03442 1.007 48.4306
sl Senbomad Lo Salicylic acid 3 17.843™ 3.106" 154.907"
Sl Sl lx o 2920 i 6 6.642"" 6.401" 9.310"
water deficiency xSalicylic acid
(Error) s 45 0.0576 0.993 1.376
Oy g C.V..(1) - 3.31 9.248 14.84
ns

bl e 2oy S5 g gy Jleixl w10 (gl s (5l Sre pas saiaslid o Ay s g %
ns, *, and **= not significant, significant at P level of 0.05and 0.01, respectively.
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Table 4- Analysis of variance of studied traits of pumpkin under different water deficit stress

MS wila po (il

o0 PHORIRES)

a5 - Pobe yhd R s
I JUUES 3 SO o U'c'” °9':"’];° a3ls 8 yShos ogus 9; . oguo O ySlos
S.0.V. &> ails Number Seed yield ¥ Lrul Fruit yield
df  Seedoil of seedsin y %‘:ﬁggp diameter Y
% fruit
Year JLo 1 0.014™ 392.000™ 1198972.248"™ 43.556™ 1065.681™ 8820000.00™
Yé;‘r)a?eg;t) 4 1306 2685278 2777775619 2022 1075.014 10753323.528
o 39008 s . . . . . .
Water deficit 2 90.514 73856.889"  53645456.4717  625.722"  37628.181 371077467.681"
stress
Error) s 10 1.1138 4429558 181930.6864 27.789 1016.8638 10040186.28
"é";'lm;“ 3 20.569"  1650.926™ 161781.048™ 21.963" 1405.014™ 16362509.981"
Error) Was 51 0.422706 34.5335 38182.678 0316 24.063 27621.707
Ol s g 6 C.V.() 2.923 7.759 7.283 10.433 11.944 5.45
bl e oy S5 gty Jleixl mhaw 10 (5 )lo dre (sl Fre pas saiaslid (o 4y s g % NS

ns, *, and **= not significant, significant at P level of 0.05and 0.01, respectively.

u] Q}».cS alise L.SLQL}‘*"' o 6A£l5 p—’?ﬂ 5.\5 OLS ) axJlao Sy90 Slaw U"“JL')‘S 4y A ng\’.
Table 5- Analysis of variance of studied traits of pumpkin under different water deficit stress

MS wlay yo (a5l

S.O.V. &l ki gao &5 az 40 als gy 0 ySilhos
df Seed oil yield
Year Jlo 1 1673.486™
Year (Repeat) (,1,5<5) Jlw 4 5080.468
Water deficit stress o sgues’ a5 2 115577.201"
Error) s 10 402.432
Salicylic acid sl S Lus 3 6429.760"
Sl Sl o1 9008’ (A5 6 243.836"
water deficit stress xSalicylic acid
(Error) s 45 79.848
O gt g6 C.V.(1) - 6.808
bl e 2oy S5 gty il mhaw 10 (5 )lo dre (sl Fxe pas saiaslid (o 4y s g % NS

ns, *, and **= not significant, significant at P level of 0.05and 0.01, respectively.

Ol 058 iz gla il Cow AL (55 905 oLS o adlllas 9550 Slao il 43 —F Jgu
Table 6- Analysis of variance of studied traits of pumpkin under different water deficit stress

MS ©lay yo (uSlso

S.O.V. &l i g ol axye als 5132 039
df Weight of 1000 seeds
Year Jlw 1 606.681"
Year (Repeat)  (41,55) Jlw 4 416.517
Water deficit stress o gues i 2 3542.469"
Yearx water deficit stress T 5gunS i Jlu 2 673.462°
(Error) Ws 8 84.283
Salicylic acid ! Seboundlio 3 162.870"
Error) s 51 6.569
Ol i’ g 0 C.V.() - 3.631

WSl e 2o ) SO g iy Jleis ! g 5o (6l g «55l8 gine pac saims Ll S 5 # NS

ns, *, and **= not significant, significant at P level of 0.05and 0.01, respectively.
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Figure 1- Effect of water deficit stress and salicylic acid foliar application on RWC of

pumpkin
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Figure 2- A) Effect of water deficit stress , B) salicylic acid foliar application on Chlorophyll

a content, C) Effect of water defici

ency and foliar application of salicylic acid on chlorophyll

b content, D) Effect of water deficiency and e) foliar application of salicylic acid of pumpkin
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Means with the same letter are not significantly different at p-value 5%.
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Figure 3- Effect of water deficit stress and salicylic acid foliar application on Carotenoids
content of pumpkin
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Figure 4- A) Effect of water deficit stress and B) salicylic acid foliar application on number

of nods, C) Effect of water deficit stress and D) salicylic acid foliar application on plant
length of pumpkin
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Means with the same letter are not significantly different at p-value 5%.
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Figure 5- A) Effect of water deficit stress and B) salicylic acid foliar application on number
of branches, of pumpkin
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Fi%ure 6- A) Effect of water deficit stress and B) salicylic acid foliar application on Fruit
yield, C) Effect of water deficit stress, B) salicylic acid foliar application on fruit diameter,

E) Effect of water deficit stress and F) salicylic acid foliar application on fruit mesocarp
diameter of pumpkin
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Means with the same letter are not significantly different at p-value 5%
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Figure 7- A) Effect of water deficit stress and B) salicylic acid foliar application on seed
yield, C) Effect of water deficit stress, D) salicylic acid foliar application on number of

seeds per fruit, E) Effect of water deficit stress and F) salicylic acid foliar application on
weight of 1000 seeds of pumpkin
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Figure 8- A) Effect of water deficit stress and B) salicylic acid foliar application on seeds
oil percent of pumpkin
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Means with the same letter are not significantly different at p-value 5%.
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Abstract

Pumpkin is one of the valuable medicinal plants which have high oil content in its
seeds. The response of pumpkin was examined against controlled water deficiency with
spraying salicylic acid under field conditions in 2015 and 2016 in split plot experiment
based on complete randomized block design. The plants sprayed with 0, 0.5, 1 and 1.5
mM concentrations of salicylic acid at 5-6 leaf stages. After 15 days plants exposed to -
0.3, -1.2 and -1.8 MPa water deficiency. Increasing water deficiency reduced RWC,
chlorophyll and carotenoids content, plant height, number of nodes and branches per
plant, fruit yield, fruit diameter, seed yield, number of seed per fruit and weight of 1000
seeds while it and also increased the diameter of mesocarp especially in -1.8 MPa
treated plants. On the contrary, spraying with salicylic acid resulted in significant
increase in RWC, chlorophyll and carotenoids contents, plant height, number of nodes
and branches per plant, fruit yield, diameter of fruit, seed yield, number of seed per fruit
and weight of 1000 seeds. Haghest salicylic acid effect observed at 1.5 mM
concentration. Most of traits under study depicated their significant reduction at -1.8
MPa water deficiency, while other traits like leaf water content, plant height,
chlorophyll a, b and total chlorophyll content, nodes per plant, number of branches and
mesocarp diameter were reduced at -1.2 MPa. On the other hand, seed per fruit was
increased significantly at -1.2 MPa as compared to -0.3 MPa water deficiency. The
main reason for increment of seed number per fruit was due to reduction in mesocarp
diameter and its weight. It seems that water deficiency changed the partitioning pattern
of assimilates from fruit and shifted them to seeds against mesocarp or other parts of
fruit. Among the yield components, seed number per fruit and number of fruit per land
area had the most effect on yield formation. The variation in seed weight was not
significant. According to results, pumpkin may considered as a tolerant plant to soil
suction till -1.2 MPa, without a significant reduction in seed yield.
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