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Fig. 1- Variations of grain-filling of wheat in seed inoculation with bio-fertilizers and cycocel at different
levels of salinity.
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Table 4. Mean comparison of the effect of treatment compound of seed inoculation by cycocel,
pseudomonas and azospirillum on grain-filling componenets, root weight and grain yield per plant.

5 Lo ) o> Sl (339 O oyge Al iy diadey b g Gy ST 0o
Treatments Root ai, Al Maximum P &g
composition v(och:nlgl)e Root dry Grain filling grain weight () Grain filling Grain

weight (g per  period (day) rate (g/day) yield (per
plant) plant)

So x To 0.124¢d 0.31¢ 37.06% 0.0325% 0.001734 2.17<

So x Ti 0.128% 0.32%¢ 37.92b¢ 0.03444d 0.00180% 2.24%¢

So x T2 0.128% 0.32%¢ 38.35%® 0.0360% 0.00183% 2430

So x T3 0.132% 0.33" 38.38% 0.0371%¢ 0.00190¢ 2.762

So x T4 0.144* 0362 38.90° 0.0386° 0.00213° 2.812

So xTs 0.140* 0.35% 39.222 0.0442° 0.002532 2.83¢2

S xTo 0.116f 0.29 ¢ 35.82¢f 0.02773 0.00133™ 1.72 hiik

S xTi 0.116% 0.3 ¢ 36.16%0 0.0279ih 0.00140¢2h 1.61 jkim

S1 x T2 0.1209% 0.30% 36.80¢ 0.0288iki 0.00140¢2h 1.66 ¢t

Si x T3 0.120% 0.31¢ 36.82¢ 0.0291M 0.001508f 1.93 <t

Si x Ta 0.124¢4 0.30% 36.83¢de 0.0300he 0.00160¢" 1.85 ehi

S1 xTs 0.120% 0.26 M 36.96% 0.0315¢¢ 0.00163¢¢ 2.09 cde

S5 xTo 0.104h 0.27¢h 33.91¢ 0.0244mik 0.001267 2.01 def

S> x Ty 0.108e" 0.27¢ 33.92¢ 0.0244mik 0.00130ih 1.91 efeh

Ss x T2 0.108¢" 0.27¢ 35.20f 0.02484 0.00130ih 1.79 fehii

S> xT3 0.108¢" 0.28 ¢ 35.20f 0.02484! 0.00130ih 1.70 hiik

S> xT4 0.112% 0.27¢h 35.20° 0.0250¢ 0.00130ih 1.63 ikim

S5 xTs 0.108e" 0.23k 35.34f 0.0265%* 0.00133™ 1.81 fehil

S3 xTo 0.092% 0.24 25.64% 0.0159p 0.00101" 0.98"

S3x Ty 0.096% 0.23k 29.01 0.0198P 0.00110% 095"

S3x T 0.1001 0.251 31.39 0.0201™ 0.00116%* Lin

S3 x T3 0.104% 0.26 " 31.40 0.0222mn 0.00116%* 1.45Mm

S3 % T4 0.1001 0.251 31.461 0.0229™ 0.001231k 142m

S3x Ts 0.1001 0.251 32.81h 0.0241™ 0.001231k 1.53 kim

LSDsv 0.0045 0.0113 1.09 0.0023 0.0001 0.226

AJ)L).} LSD ujA)] 4.:1.: » L_SI)-.' PN L 6)‘0@:.‘4 6)u] el OFw 50 aslos 6LQJ)> L 6L{aw§)L:A
Means with similar letters in each column are not significantly different based on the LSD test.
Yse (Lo YO58 5 07 (555 « YOG, 9 <5598 pae o 4 S3 3 S2 S1.So
So, S1, S; and S3; without salinity, salinity of 25, 50 and 75 mM respectively.

Pl gl cpgals ywiT b )5 gedlie pubigagdgms b 5 el 5 Vg0 (oo Vo7 51 P osSiloo b 5 il cqmils g oo 4 T5 Ta T3 5 T2 (T (To
383 oo s igagdgms + poals pas]

Ty, T1, Toand Ts, Ty, Ts indicate without inoculation, inoculation with cycocel 10~ and 10, seed inoculation with Pseudomonas,
Azospirillum and Azospirillium + Pseudomonas respectively.
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Introduction: Soil salinity is one of the most serious factors limiting crop growth and production in arid and semi-
arid regions. The use of cycocel and bio-fertilizers, such as plant growth-promoting rhizobacteria (PGPR), play a
very important role in improving yield under salinity stress. Shaharoona et al. (2006) reported that the use of
PGPR may be proper in developing strategies to facilitate plant growth in saline soils. Broetto et al. (2007)
reported that salt stress decreased the chlorophyll content of maize, but inoculation with bio-fertilizers increased
the chlorophyll pigments. Osman (2014) implied that treating plants with cycocel may increase the concentration
of chlorophyll and carotenoids, accelerate the process of photophosphorylation, and stimulate the photosynthetic
rate. Better understanding wheat responses under salinity stress may help in programs in which the objective is to
improve the grain yield under salinity levels. The aim of this study, therefore, is to investigate the effect of soil
salinity and seed inoculation with cycocel, pseudomonas and Azospirillum on photosynthetic pigments, grain
yield and the grain-filling period of wheat.

Material and methods: In order to investigate the effect of soil salinity and seed inoculation with cycocel,
pseudomonas and Azospirillum on photosynthetic pigments, grain yield and the grain-filling period of wheat, a
factorial experiment using a randomized complete block design with three replications was conducted at a research
greenhouse of the Faculty of Agriculture and Natural Resources, University of Mohaghegh Ardabili in 2016.
Treatments included four levels of salinity (no salinity as the control and 25, 50, and 75 mM) as NaCl and seed
inoculation with cycocel, Pseudomonas and Azospirillum in six levels (no seed inoculation as a control,
inoculation with cycocel 107 and 67! mM, pseudomonas, Azospirillum and both applications of pseudomonas and
Azospirillum). Pseudomonas putida strain 186 and Azotobacter chroococcum strain 5 were isolated from the
rhizospheres of wheat at the Research Institute of Soil and Water, Tehran, Iran. For inoculation, seeds were coated
with gum Arabic as an adhesive and rolled into the suspension of bacteria until uniformly coated. The strains and
cell densities of microorganisms used as PGPR in this experiment were 108 colony forming units (CFU).

Results and discussion: The results showed that the rate and grain-filling period, chlorophyll content a, b, total
chlorophyll and carotenoids were affected by salinity levels, seed inoculation with cycocel, pseudomonas and
Azospirillum at the probability level of 1%. Salinity decreased yield, root weight, chlorophyll content a, b, total
chlorophyll, carotenoids, rate and grain-filling period. These traits increased with inoculation with cycocel,
pseudomonas and Azospirillum. A means comparison showed that the highest rate (0.00253 g/day) and grain-
filling period (39.226 days) were obtained in no salinity with seed inoculation with Azospirillum and Pseudomonas.
The lowest rate (0.01101 g/day) and grain-filling period (254.67 days) were obtained in the highest salinity level
and without seed inoculation. In the highest salinity level (75 mM), chlorophyll content of a, b, total chlorophyll

and carotenoids were decreased 23.31, 33.18, 22.61 and 42.62, in comparison with the non-salinity application.
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Seed)inc¢eiilation with cycocel, Pseudomonas and Azospirillum increased chlorophyll content of a, b, total
chlorophyll and carotenoids under normal as well as salinity stress conditions. The highest grain yield was
obtained in a non-application of salinity, both application of Pseudomonas and Azospirillum, and the lowest of
them was obtained in a salinity of 75 mM and inoculation with cycocel, Pseudomonas and cycocel.

Conclusion: To conclude, it seems that seed inoculation with biofertilizers and cycocel can be considered as a
proper tool for increasing grain yield and the grain-filling period under salinity stress.

Keyword: Biofertoilizers, Chlorophyll content, Grain filling components, Wheat.

References:

Broetto F, Duarte HM, Liittge Q., 2007. Responses of chlorophyll fluorescence parameters of the facultative
halophyte and C3-CAM intermediate species Mesembryanthemum crystallinum to salinity and high
irradiance stress. J. Plant Physiol. 164, 904-912.

Osman A.R., 2014. Improving some quantitative and qualitative characteristics of Solidago canadensis "Tara"
using cycocel and planting density under drip irrigation and lighting systems. Life Sci J. 11(6), 110-118.

Shaharoona B, Arshad M. and Khalid, A., 2007. Differential response of etiolated pea seedling to 1-

aminocyclopropane-1-carboxylate and/or I-methionine utilizingrhizobacteria. Microbiol. 45, 15-20.



