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Table 2. Mean comparisons of germination and physiological traits of pumpkin seedling affected by bio-primingXx salinity stress
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() )L"-‘-'J"‘" ()VyoslfA) Loy OL‘) S u—‘i'L*-‘ (439»5 ):O)'B fs)f (4;9‘,; );ng ﬁ( fﬁ N N (}st ﬁ;)!
. . . aa vy .
Biopriming Salinity Syl (3y) s54ls> Chloroghyll a Total Car}:t e);1 Lc)))ljd Pro!}ne
levels (mM) PG MGT (mg.g"FW) Chlorophyll (mg.o FW) («M.g"FW)
(mg.g'FW) '
0 84.44 *° 3.02 0 1.180 % 1.901 0.336° 1.85¢
(il poc) vl 40 84.44 *° 5.82 B¢ 1.162"% 1.879 °d© 0.332°¢ 2.63 4
Control 80 91.11% 5.91 1.032°¢ 1.627°¢ 0.286 2.92 def
120 71.11°% 4.88 ©¢ 0.930 1.496 0.263¢ 4.41°
) 0 ad boe 1.350 % 1.906 0.250 2.62 9%
Bl sy 40 8006 o 0.917¢ 1.470 0.244 2.58%
Azotobacter b 84.44 4,93 ¢ i ;
zotobacter bio- 80 o111®  bed 0.893 ¢ 12399 0.061° 2.63 %
fertilizer 120 ‘ot 34t 0.582%° 0.7™° 0.015'" 2.83 %f
B2 6l (o 055 0 98,89 5 53 b-c 0.872" 1.289 %_‘: 0.176 " 2.68 :‘g
. . im j n 2
SR T S A S
Phosphate bio- 91.11% 5.49 b eq o o mno ' o el
fertilizer 120 g2 9 e 166 & 0.380 0.695 0.148° 3.19
ei fgh k efg
oo osawo o gmDo bmEem ond
BIxB2 80 7?25 of g;; boe 0.449'° 0.749 0.139 1 3.50 b
120 7333 Gt 600 0.380 ™ 0.645 ™ 0.126° 4.11°%
o 0 a boe 0.927 ¢ 1.647 % 0.332° 2.06 %
F(Loy)gs.g,: =¥ 93.33 5.95 hl ghi gh fg
- 40 80 5 b O 0.727 1.3 0..60 2.08
Trichoderma 80 0444 ¢ 157 dh 0.414 ™ 0.732™* 0.151° 2.07"%
fungus 120 66.66 & 326 i 0.354° 0.639 ™ 0.013" 3.04 %
0 abe 1.814° 3.087° 0.590 ° 2.9] %f
ExB1 40 zggg j’ég e 1.445° 2.515° 0.516° 2.59 %
80 Q444 ¢ 506 1.043 1.856 “* 0.256 " 2.59 %
120 7777 bt b 0.778 & 1.333 ehi 0.006 3.274
0 7117 e 588 1.344 bC: 2.313° 0.446dc 2.69 dj
FxB2 40 20 1 5 46 b 1.118°¢ 1.940°¢ 0.381 3.28¢
80 7777 b8 5350 0.667™ 1.137 Mk 0.213' 2.86 4f
120 g O 0.343° 0.651™ 0.148 P 4.02 %
7777 % 4.99
0 a boe 1.881° 2.382° 0.232% 2.69 9%
93.33 5.86 ei hi m od
40 b 0.898 1.311°¢ 0.206 3.34
FxBIxB2 80 8‘;31,f g'gg be 0.635%° 0.935 kim 0.332% 4.02"%
120 20 653 b 0.345° 0.569° 0.004 " 5.65°
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Means followed by similar letters in the same column do not have a significant difference based on the LSD test at 5% probability level.
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Table 3. Mean comparisons of biochemical traits of pumpkin seedling affected by bio-primingx salinity

stress
st s “ el Jeizj slolumeg,s  (Sasdlcole Jsiiu &b/wﬁ'm
o2 oy e < 25 2 Joe 9,55) Roety =) pS n Sk
SR GYgoskes) + £S5 Sk
3 e S Na K "
L Salinity - -1 (Goss (Fods (e (Fods
Biopriming levels gmg.g (mg.g St wh Soluble Electrical Soluble
(mM) DW)  DW) (mn a_rlcFW) carbohydrates  conductivity proteins
&8 (uM.g FW™) (dSm") (mgg'FW))
(il o) sl 0 4295 336° 0.47 * 2628.16 © 37.07°™ 11.07
Al e 40 5937 336° 0.56" 2289.18 39.73 ¢ 12.06°
Control (Non g5 18" 237¢  055° 2822.56" 50.79 b 11.27%
inoculation) 120 631% 262" 023 2653.94 % 58.91° 9.43
Bl ojess 0 455" 2.86° 0.43 ™ 3055.24° 36.314m 9.59 i
5SS 40 455" 237¢ 0.44 222227 40.49 11.69 ™
Azotobacter 80 492° 212" 0.28 " 2636.58 44.34% 8.74 %
bio-fertilizer 120 7.06% 2.86° 0.23 <" 250331 % 47.48 ™ 10.47 ¢
B2 ;o8 0 4.67° 3.36° 0.34 " 251026 38.40 ™ 9.23 *
155k ailind 40 6.06" 3.36° 0.23 %" 2760.30°¢ 38" 9.60 7
Phosphate 80 732" 262" 0.44 2207.76' 41.53 % 9.25%
bio-fertilizer 120 7.06° 262"  0.19f 2378.70" 4534 4 11.64¢
0 492° 336° 0.41%* 3073.78 ° 40421 10.48
40 6.18" 286° 0.50 2809.55 ™ 41.66 * 10.84 °¢
BIxB2 80 631% 2627 014 2238.50 1 41.55 9,34
120 6.56° 2.62" 0.11°¢ 2560.96 44.61 10.99 >4
F lossSes o6 0 555™ 385° 0.23 " 2093.90 ™ 38.76 ™ 9.79 Mi
R & 40 568" 2.86° 0.21 2387.68' 42.13 4 10.67
Trichoderma = g9 g 1gh 2378 0.54° 2646.70%  43.64" 9.42 %
fungus 120 568" 2.62f 0.30 " 2512.85 " 45.43 % 9.69 "
0 505" 3.85° 0.33 " 2686.68 ¢ 33.55™ 10.01¢
FxBI 40 581% 4.10° 0.59° 1436.68° 25.99° 10.08 1
80 568! 237¢ 0.21 & 1975.13 " 50.61"™ 12.05°
120 6.56° 2.86° 0.19 & 2533.15 52.38° 10.82 ¢
0 480" 3.85° 0.19 ¢ 2516.92" 36.03™ 10.82 ¢
FxB2 40 336¢ 3.36°¢ 0.45% 485.21° 43.06 ¢ 9.57
80 2.86% 2.86° 0.15¢ 2466.22" 37.54™ 9.63 '
120 336" 3.36°¢ 0.23 ¢ 2258.49 % 4538 % 11.74%
0 568' 3.85° 0.23 <" 2258.49* 29.16™ 11.74 ™
FxB1xB2 40 6447 336° 0.59° 2357.28' 34.13" 10.47 ¢
80 6.94¢ 3.11° 0.35b" 2351.78" 4270 ¢ 10.71 ¢
120 757 2.62° 0.19 & 2351.78" 46.03 < 13.09°
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Means followed by similar letters in the same column do not have a significant difference based on the LSD
test at 5% probability level.
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Table 4. Mean comparisons of the effect of bio-priming on anthocyanins and chlorophyll b

b g ks by
ety et ey RS sl (Kgos 53339 £5 2 P25 o) Gdisker 2 3o 9,50)
Bio-priming levels Chlorophyll b Anthocyanins
(mg.g'FW) (uM.mL™)
(il poe) aoli 0.651° 1.96°
Control (Non inoculation)
Bl :5Lossl | s
A oS 0.394°¢ 147°¢
Azotobacter bio-fertilizer
Phosphate bio-fertilizer
B1xB2 0.382° 2.22°
Flssie 0.476° 2.15°
Trichoderma fungus
FxBI1 0.929* 1.85°
FxB2 0.644° 2.15°
FxB1xB2 0.361° 1.86°

5l lo gime gles LSD g, b oo y0 0 Jleisl hacs 10 gt 50 50 ailie gy b slopSileo
Means followed by similar letters in the same column do not have significant difference based on the LSD
test at 5% probability level
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Table 5. Mean comparisons of the effect of salinity on anthocyanins and chlorophyll b

(Ysoshee) (5,50 chlieo oo b 3,15 Oyl
Salinity levels (85305 5039 £5 2 o5 she) Grdishes 2 Jse 9,502)
(mM) Chlorophyll b Anthocyanins
(mg.g'FW) (uM.mL™")

0 0.709° 2.20°

40 0.625° 1.99°

80 0.438° 1.88 %
120 0.331° 1.69

A3l lo czme @gles LSD gy b oo yo 0 Jlaisl mhans 10 st 50 0 aslie Bgy b sl Sile
Means followed by similar letters in the same column do not have a significant difference based on the LSD
test at 5% probability level.
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The Effect of Biological Pre-Treatments on Germination and
Physiological Indices of Pumpkin (Cucurbita pepo var. Styriaca) Seedling
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Extended Abstract

Introduction: Salinity is one of the most harmful factors in the arid and semi-arid regions in the world
that influences crop production. Micro-organisms can play an important role in adaptation strategies of plants
to stress and by producing of plant growth promotion hormones such as cytokinin, gibberellic acid, auxin,
amino acids, and vitamins of B groups help to more growth of the plant and have an important role in
increasing of tolerant in plants in unsuitable environments.

Material and Methods: This experiment was established as factorial in a completely randomized design
with three replicates at Shahed University of Tehran. The treatments included salinity in four levels (0, 40,
80, and 120 mM NacCl) and biological pre-treatment at eight levels (control: non-inoculation), inoculation
with Trichoderma harzianum fungus strain BI, with inoculation with azotobacter bio-fertilizer, inoculation
with phosphate bio-fertilizer, inoculation with both bio-fertilizer, a combination of fungus and azotobacter
bio-fertilizer, a combination of fungus and phosphate bio-fertilizer, inoculation with fungus and both bio-
fertilizer). In this experiment, germination indices, photosynthetic pigments, proline, sodium, and potassium
amount, starch, carbohydrate, electrical conductivity, and soluble protein were studied.

Results: The result showed that the interaction effect of biological pre-treatment and salinity was
significant on all indices except chlorophyll b and anthocyanin. Treatment of phosphate bio-fertilizer had
maximum positive effect on germination percent with increasing salinity. In the co-application of fungus and
azotobacter bio-fertilizer treatment, the amounts of chlorophyll a, b, and total chlorophyll in different levels
of salinity were more than the other treatments and were incremental with further increasing of salinity level.
The highest amount of potassium (4.10 mg/g FW) obtained in the co-application of a fungus with azotobacter
bio-fertilizer under 40 mM of salinity and showed 22.02 percent increase in comparison to control. With
rising salinity, fungus treatments were the most effective in preventing more increasing sodium amount and
azotobacter bio-fertilizer in preventing more reducing potassium. The number of soluble proteins was the
highest amount (13.09 mg/g FW) in the co-application of fungus and both bio-fertilizer and showed 38%
increase compared to control at the same level of salinity.

Conclusion: The uses of microorganisms reduced the negative effect of salinity and led to the increase of
potassium in shoots. Also, utilization of microorganism led to lower electrical conductivity at the highest
salinity level compared to control and thus, positively affected germination.

Keywords: Plant pigments, Proline, Carbohydrate, Trichoderma

Highlights:
1- The effect of bio- primed bacteria and fungus on physiological traits of Pumpkin was investigated
seedlings under salinity.
2- Threshold of tolerance of pumpkin seedlings to salinity was improved by increasing K content and
reducing Na under bio- primed treatments.
3- Osmolite components of pumpkin seedlings increased under bio- primed treatments.
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