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Table 1- ANOVA for the effect of bio-fertilizer and salicylic acid on some physiological traits of melon cv. Khatooni under
salinity stress

s gylie Gy oo Jske g addelS bUde)lS wigUell e Cugb,
S.0.v DF Proline Soluble sugars Chla Chlb Carotenoids RWC
Salinity (S) 57.96 ** 2329.09 ** 2.015 ** 2,011 ** 1.234 ** 4207.61 **

S Slaan s 1
SA 14.69 ** 382.42 ** 0.367 **  0.233 ** 0.151 ** 535.48 **
st 3
Bacteria (B) 23.28 ** 260.82 ** 0.440 ** 0.361 ** 0.265 ** 536.17 **
SxSA 4 1.50 ** 29.16 ** 0.002 ns 0.011* 0.005 ns 11.41ns
SxB 12 2.08 ** 23.27 ** 0.003 ns 0.004 ns 0.004 ns 23.86 ns
SAxB 3 0.29* 22.16 ** 0.010* 0.006 ns 0.001 ns 10.11ns
SxSAxB 12 0.20* 2.91ns 0.003 ns 0.003 ns 0.003 ns 7.23ns
> 80
Error 011 2.56 0.003 0.004 0.013 14.72
C.V (%) 2.25 10.31 5.09 11.28 4.75 5.39

WS xe e NS 5 Lo ) 0 Jlaisl s j3 I ixe Cudy &y sa g
*and ** s:ignificant at 5% and 1% of probability level, and ™ : no significant.
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Table 2- Simple effects of bio-fertilizer and salicylic acid on some physiological traits of melon cv. Khatooni under salinity

stres
o o a Jdg ks b Judq i Mgy, (o Cagb,
Treatment level Chl a (mg/g fw) Chl b (mg/g fw) Carotenoids (mg/g fw) RWC (%)
S0 144 a 0.96a 0.72a 84.17 a
s1 1.24b 0.75b 0.62b 82.27 a
S S2 1.04c 0.55 ¢ 0.46 ¢ 72.77b
Salinity s3 0.90d 0.38d 0.32d 64.51 ¢
S4 0.69 e 0.23¢e 0.16 52.14 d
! Sl SAD 1.01b 053b 0.42b 69.06 b
Sa“cy"c acid SA1 1.12a 0.62 a 0.49a 73.29 a
BO 0.94d 0.48 ¢ 0.37c 66.38 ¢
< B1 1.05b 0.56 b 0.44 b 71.31b
sk B2 1.02¢ 0.54b 0.43b 70.36 b
Bacteria B3 1.23a 0.73a 0.59 a 76.65 a

L5515 %080 b gyl me BMB] doy3 B Jloin] aws (3 5SSl (glasebrin g0l (wlul p S jitie By ()l (slo 1 Silio
Means with the same letters have no significant difference based on Duncan’s multiple range test (a = 0.05).
Salinity (S0: 0 mM, S1: 50 mM, S2: 100 mM, S3: 150 mM and S4: 200 mM NaCl). Salicylic acid (SA0:0 mM and SAL: 1mM).
Bacteria (BO: without bacteria, B1: Azotobacter, B2: Azospirillum and B3: Azotobacter + Azospirillum)
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Figure 2- Interaction effects of salinityxsalicylic acid on soluble sugars of Khatooni

melon cultivar (Duncan, p<0.05)
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Introduction: Melon (Cucumis melo L.) is one of the most important vegetables in Cucurbitaceae family and
one of the most important economic crops in the Torbat-e Jam. Growth and yield of agricultural crops are
affected by biotic and abiotic environmental stresses. Salinity stress can be one of the most important
environmental factors limiting the yield of plants, especially in arid and semi-arid regions. It has been reported
that by application of bio-fertilizers, root and shoot dry weight and nitrogen concentration in alfalfa increased
under salt stress. Sarabi et al (44) in a study of different genotypes of melons under salinity stress reported that

salinity stress increases soluble sugars and proline content and decreases photosynthetic pigments. Growth-
promoting bacteria can help plants under stress conditions by stabilizing atmospheric nitrogen, increasing the
accessibility of nutrients, and interfering by the production of plant hormones such as auxin, cytokinin, and
gibberellins. Soliman et al. (49) also reported that growth-promoting bacteria increase the absorption of
elements, especially nitrogen, in Acacia saligana. Basilio et al. (7) showed that growth-promoting bacteria
increase plant height and yield of wheat. The use of salicylic acid to create plant reactions to environmental
stresses has been suggested. Raghami et al (39) reported that salicylic acid improves vegetative indexes and
photosynthetic pigments in eggplant under salt stress. It has been reported that salicylic acid treatment increased
K in wheat under salt stress. Due to the expansion of saline soils as well as the reduction of fresh water
resources, the purpose of this experiment is to better establish melon seedlings under adverse environmental
conditions and to maintain and develop this valuable crop.

Materials and Methods: In order to study the effect of biological fertilizers and salicylic acid on
physiological parameters and growth of Khatooni melon under salinity stress conditions, a factorial experiment
was conducted based on completely randomized design with three replications in Torbat-e-Jam University.
Salicylic acid treatment was selected at two levels, without (SA0) and one mM (SA1) salicylic acid. Bacteria
treatments were including Azotobacter (B1), Azospirilium (B2), Azotobacter and Azospirilum (B3) and without
inoculation (B0) and salinity treatments were prepared in five concentrations: control (S0), 50 (S1), 100 (S2),
150 (S3) and 200 (S4) mM of sodium chloride.

Results and Discussion: Interaction effects of salinity, salicylic acid and bacteria showed, proline content
was increased by salinity stress. The highest of proline content was obtained by combination of 200 mM salinity,
one mM of salicylic acid and Azetobacter + Azospirilum (S4 SAL1 B3) and the minimum of it was recorded in
contorol (SO SAQO BO0). Under salinity conditions, the accumulation of compatible solutions such as proline,
glycine, betaine and other organic solutions in the plant occurs, which play an important role in protecting the
plant against the harmful effects of stress. On the other hand, the increase in proline content by growth-
promoting bacteria may be due to an increase in the absorption of nutrients, especially nitrogen, because proline
has a nitrogenous structure.

Without salinity stress no significant difference observed between salicylic acid treatments on soluble sugars,
but soluble sugars content were significantly increased by increasing salinity stress. The maximum and minimum
of soluble sugars content were recorded in combination 200 mM salinity and one mM of salicylic acid (S4 SA1)
and control (SO SAO) respectively. Plants try to overcome salinity stress by producing organic compounds that
are osmotically active such as soluble sugars.

It has been reported that the use of salicylic acid in eggplant and barley under salinity stress has increased the
production of soluble sugars, which is consistent with the results of this study. In general, accumulation of
proline and soluble sugars content might be due to increased synthesis and decreased degradation under stress
conditions. According to the results, photosynthetic pigments and relative water content percentage (RWC %)
were decreased under salinity stress. Simple effects of salicylic acid (SA1) and bacteria treatments especially
combination of bacteria (B3) significantly improved Chlorophyll a, b, carotenoids and RWC. Sarabi et al. (43)
reported that chlorophyll content, carotenoids and RWC were decreased in melon under salinity stress.
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Kheirizadeh Arough et al (29) reported that application of bio-fertilizers and nano zinc oxid increased content of
chlorophyll a, chlorophyll b and carotenoids in Triticale under salinity conditions.

Conclusion: Based on the obtained results in this study, we can use Azotobacter and Azospirillum together
for seed inoculation and spraying with salicylic acid for obtaining better growth and yield under salt stress.

Keywords: Azospirillum, Azotobacter, Khatooni melon, Proline



