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ABSTRACT

Introduction: Drought has been a significant crisis in Iran in recent years. In Lorestan province, as in many other regions of the country, in

addition to reducing the amount of rainfall, its inappropriate distribution and intensity also hurt the crops, including wheat, in rainy
conditions. The introduction of cultivars adapted to the rainy conditions of cold regions is being developed, but choosing the most suitable
cultivar for each region will help the economy of farmers in the region while increasing production.

Materials and methods: To investigate the response of rainfed wheat cultivars to anti-transpirant and biofertilizers, a split-factorial
experiment was conducted in a randomized complete block design with four replications during two growing seasons of 2016-2017 and
2017-2018. The first factor, wheat cultivars (Azar 2, Ohadi, and Baran), was assigned to main plots, and the anti-transpirant (application and
non-application of atrazine) and nitrogen biofertilizers (non-application, application of Azospirillum brasilense, and application of
Azotobacter chroococcum) were arranged factorially in subplots. The aim of this study was to investigate the effects of biofertilizer
application and the anti-transpirant atrazine on three rainfed wheat cultivars.

Results: In the first year, the Ohadi cultivar with the application of atrazine and Azotobacter showed the highest grain yield (2420 kg ha™)
and biological yield (7595 kg hal) among the studied cultivars. In contrast, the Azar 2 cultivar without atrazine application but with
Azotobacter application had the lowest grain yield and biological yield (2000 and 7000 kg ha™, respectively). In the second year, the Baran
cultivar with atrazine application and without biofertilizer application produced the highest grain yield and biological yield (2765 and 8465
kg ha, respectively). The Azar 2 cultivar, which was inoculated with Azospirillum without atrazine application, showed the lowest grain
yield and biological yield (2083 and 7083 kg ha, respectively).

Conclusion: The results showed that the application of biofertilizers led to an increase in grain protein content. On the other hand, the use of
the antitranspirant atrazine decreased the activity of peroxidase and polyphenol oxidase enzymes in the aerial parts. Considering these
findings and the climatic conditions of Lorestan province, the cultivation of Ohadi and Baran cultivars, along with the simultaneous
application of atrazine and biofertilizers, is recommended.
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2017-2018 cropping years in Kamalvand region
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Table 3. Interaction effects of Cultivar and bio-fertilizer and anti-transpiration and bio-
fertilizer on wheat height and spike number per m?
Treatments s ,Lws Height Spike number per m?
(Cm)
Cultivars Anti-transpirant Bio-fertilizer
s,
Azar2 Control 112.92 -
Azospirillum 114.95 -
Azotobacter 111.90 -
Ohadi Control 109.40 -
Azospirillum 110.02 -
Azotobacter 108.87 -
Baran Control 95.02 -
Azospirillum 94.90 -
Azotobacter 95.10 -
LSD (0.05) 1.3665
Control 110.10® 582.98 ¢
Control Azospirillum 109.70 ¢ 599.01 ¢
Azotobacter 109.60 ¢ 592.41 <
Control 110.802 660.51 °
Atrazine Azospirillum 109.90 ° 667.37 2
Azotobacter 110.30 2 670.30 2
LSD (0.05) 0.78 8.71
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Table 4. Mean comparison of effects of year and cultivar thousand kernel weight

Lo
Treatments

als )5 0
Thousand kernel
weight (g)

o 2016-2017
Year 2017-2018

34.8°
35.3¢2

Azar2
%) Ohadi

Cultivar

Baran

34.4°¢
35.6 2
35.1b

LSD (0.05)

0.172
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Table 5. Mean comparison of interaction effect if Cultivar, anti- transpiration and bio-fertilizer
on grain number per spike, grain yield, biological yield and harvest index in 2016-2017.

Treatment 58 il slaws o Sles ol
Ls als o ,Slas _
e al Grain Se5ele cls
Cultivar Anti-transpirant Bio-fertilizer Grain yield Biological ~ Harvest
. number per (Kg/ha) yield Index
2 spike (Kg/ha) (%)
Control 17.95 2080.2 7000.2 28.60
Y 3l
> Control Azospirillum 25.85 22327 72326 3085
Azar2
Azotobacter 18.32 2000.2 7000.1 29.72
Control 30.42 2367.7 7367.7 32.12
Atrazine Azospirillum 25.32 2210.2 7210.2 30.67
Azotobacter 30.22 2375.1 7375.1 32.17
Control 21.77 2112.7 7112.6 29.67
R Control o
. Azospirillum 23.0 21427 71427 30.00
Ohadi
Azotobacter 20.15 2052.7 7052.7 29.12
Control 28.17 2300.2 7300.2 31.45
Atrazine Azospirillum 26.95 2270.2 7270.1 31.22
Azotobacter 31.8 2420.1 7595.1 31.82
Control 23.52 2165.2 7165.1 30.20
AL
o Control Azospirillum 21.97 2105.3 7105.2 29.62
Baran
Azotobacter 22.57 2127.7 7127.7 29.82
Atrazine Control 24.87 2210.2 7210.1 30.60
Azospirillum 28.7 2322.7 7322.6 31.72
Azotobacter 28.17 2300.2 7300.2 31.50
LSD (0.05) 7.64 230.43 287.99 2.12
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Table 6. Mean comparison of interaction effect if Cultivar, anti- transpiration and bio-fertilizer
on grain number per spike, grain yield, biological yield and harvest index in 2017-2018.

Treatment 5o dils slaw &1 o Sles 3,Sles bl

Cultivar Anti-transpirant Bio-fertilizer s Grain S350 el
Grain yield  Biological Harvest

number per  (Kg/ha) yield Index




fOF

FETEEY (I OF Y O ardions 5 &590555 50 /) Sat 5 6yt

spike (Kg/ha) (%)
Control 22.35 2127.68 7127.7 29.82
Azar2 .
Control Azospirillum 20.7 2082.68 7082.6 29.42
Azotobacter 21.7 2112.68 7112.7 29.70
Control 27.65 2277.73 7277.7 31.25
Atrazine Azospirillum 29.27 2337.65 7337.6 31.85
Azotobacter 27.27 2271.7 7277.7 31.30
Control 27.27 2277.68 7802.6 29.27
Control .
Ohadi Azospirillum 334 2472.63 8172.6 30.25
Azotobacter 30.1 2360.18 8060.2 29.3
Control 40.9 2675.23 8375.2 31.92
Atrazine Azospirillum 36.92 2562.7 8262.7 31.02
Azotobacter 38.2 2607.63 8307.6 31.37
Control 28.25 2300.2 8000.2 28.80
Baran Control Azospirillum 34.9 2495.23 8195.2 30.45
Azotobacter 27.95 2300.15 8000.1 28.90
Atrazine Control 43.52 2765.18 8465.1 32.05
Azospirillum 35.17 2510.18 8210.2 30.57
Azotobacter 40.95 2690.13 8390.1 32.67
LSD (0.05) 5.61 161.83 206.45 1.51
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Table 7. Analysis of variance of wheat biochemical traits

paS o bosdigm Olao il ylg 4 308 @l .Y Jgu

s e Slo ooz pooss] Sz Sh:oté:tl;llsase
S.0.D TR Shoot Shoot Shoot
Degree of ~ Grain protein proline PolyphenoloXi  proxidase
Freedom dase
Replication 3 0.107407 " 0.027774"s 3.215507 s 13.33237 "% 7.902335 n.s
Cultivar 2 0.133889 s 0.652** 28.27968 "* 39.16041 "% 29.08554 n.s
Error 1 6 0.032407 0.025653 37.78838 39.93015 11.09527
Anti-transpirant 1 30.1432** 21.31** 1554.31** 1361.22** 595.41*
Bio-fertilizer 2 5.691** 6.261** 1885.222** 1441.908** 14.79722 n.s
V*A 0.268889 "+ 0.09828 "+ 7.594513 "% 6.916163 "* 5.486954 n.s
V*F 4 0.182847"s 0.055037 s 44,0653 s 70.85515 "% 6.679326 n.s
A*F 2 0.650"s 0.446** 47.44482 "5 92.92502 "* 19.96158 n.s
V*A*F 4 0.142847"s 0.009744 "5 42.91165"s 44.84508 "* 0.854533 n.s
Error 2 45 0.101407 0.044729 36.31879 49.86514 16.25791
(%) CV - 2.46 3.29 1.32 5.05 10.2

*, ** Significant difference at 5% and 1% probability level, respectively and "¢ Non-significant difference

Slasiae BT pae ™ 5 7Y 5 70 Jloixl mhaw jo o e oS 5 4 g
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Table 8. Mean comparison of effect of Cultivar, anti-transpiration and bio-fertilizer on wheat

biochemical traits.

Treatments Grain protein Shoot Shoot Shoot Shoot
proline Polyphenoloxidase Proxidase Catalase
mg/g FW g protein/min Mg g protein/min
protein/min
Azar 2 - 6.232° - - -
Cultivar Ohadi - 6.485 2 - . .
Baran - 6.5412 - - -
LSD (0.05) 0.123
Anti-transpirant Control 12.2° - 57.82 14402 43.1¢@
Atrazine 1352 - 485" 135.3°P 374°
Control 12.3° 7.002 2 63.28 2 148.492 -
Bio-fertilizer Azospirillum 1312 6.211° 49.81° 136.98 -
Azotobacter 13.22 6.046 ¢ 46.56° 133.74" -
LSD (0.05) 0.185 0.123 3.503 4,105
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Table 9. Mean comparison of interaction effect of anti-transpiration and bio-fertilizer on shoot

proline of wheat.

Treatment Sho_ot
Anti-transpirant Bio-fertilizer mp;g:'g\e,\,
Control 7.69192
Control Azospirillum 6.6297 °
Azotobacter 6.5715°
Control 6.31308 ©
Atrazine Azospirillum 5.79333 ¢
Azotobacter 552142 ¢

LSD (0.05) 0.1881
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