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Effect of Grain Pre-Planting Inoculation With Biofertilizers on Morphological Traits
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Table 1: Chemical properties of the studied farm soil before planting
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Table 2: Composite analysis of rice agronomic traits in cropping years 2019-2020
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50y ailo olass 50 Adgs olaws 30 JS azy slass 6oly] a0 e aalio
&,)9J9.... o)S.Lo.: Sl ol-S.LQ.c g 0 Sy A.M Slass - Ay o yie oS . &g 51.2?3) df S.0v
Biological yield Paddy yield Number of hook grain per panicle Number of fill Number of panicle Total number of Plant height
grain per panicle per square meter tillers per plant
568699 721.28™ 0.65" 105.04" 6670™ 11.13™ 3.64" 1 Ju
Year
Jlox 1SS
438748.72 58571.48 0.6 20.16 958.27 3.36 229.12 4 T
Year x Replication
11064245.19%* 2264373.96%* 3.93% 2493.14%* 5415.93%* 9.02%* 416.75* 7 S ol
Inoculation
88104826.68™* 18767498.9%* 0.52** 423.27™ 7833.7%* 269** 7112.2%* 1 ~)
Variety
2004739.43* 141477.13** 0.51" 91.85" 86069™ 3.49™ 52.76™ 7 1) X gl
Inoculation x Variety
2221168.02™ 157334.43"™ 0.21" 12.48™ 1675.01™ 0.46" 279.82™ 1 b x JL‘”_
Year x Inoculation
1400230.22" 39346.51™ 0.1 28.08™ 510.64"™ 2.89™ 129.04" 7 ™% JL‘_"
Year x Variety
645796.98" 2626.21™ 1.23™ 41.55" 760.52" 0.89" 63.21™ 7 ) X gk x Ju )
Year x Inoculation x Variety
893753.9 421105.07 0.42 139.86 423.06 1.86 143.57 60 >
Error
123 9.6 8.6 9.7 15.2 12.32 10.94 (30,3 Sleedd v y2

CV (%)

Sl sre e NS 5 00,0 0 g o0 ) Jliol Zolaw 1o (5)lo cime caumalis o ey i
*and **: Significant in 5% and 1% respectively and ns is not significant
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Table 3: Mean effect of bacterial inoculation on rice agronomic traits in cropping years 2019-2020

s ol ooy )0 dlgd slass Go o 50 S amy olaws
. . . b ,0 p &l olaws ) B o eqe .
ah% 00 Sy s ol Numgt?er)of?ill grain per (oo 55 Slasd) (LS o olas) (agil) gy £l et
Number of hook grain per panicle panicle Number of panicle per square meter ~ Total number of tillers per plant ~ Plant height (cm) Treatment
(no.m?) (no.plant)
8.8° 80.2¢ 90.6° 9.6° 98.4° (1) 5751 0l gy sl
Control (without using bacteria)
7.3 117.1% 126.6° 9.9% 106.2¢ (I2) iyl olipogg
Pseudomonas fluorescens
7.5 104.9% 132.9° 11.2% 1095 (15) o3 850 psnds ooy
Azospirillum lipoferum
7.6° 102.5° 135 11.3% 109.5° (1) 2575755 55
Azotobacter chroococcum
7.1° 128.4% 140.9° 11.3° 100.8% () (rbisaspe 5 ol s/
Azospirillum +Pseudomonas
7.0 117.4% 143 11.42 110% (Is) u“'["}"’ﬁ"’}“' 9 J"r[’}")/
Azotobacter +Pseudomonas
7.4b 114.32%¢ 145.4% 11.42 112.6% () l’ﬁ"‘[")""""ﬂj/'5 J"r[’}")/
Azotobacter +Azospirilium
70 126.32 165.12 12.32 119.62 (ls) L)"["ﬂ"’ﬁ"’ﬂ“" 9 /‘ﬁ"‘l’)“"""ﬁj/’? )“'ﬂ’ﬁjj/
Azotobacter +Azospirilium+Pseudomonas
0.7 12.8 22.3 14 9.7 LSD1s

Values with similar letters in each column do not differ significantly based on the LSD test at the level of 1% probability
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Fig. 1: The trend of changes in paddy soil nitrogen content due to bacterial inoculation
9 ol s i 1215 035555,8 S iSTgij1=1A og g gl oo =13 i) 5l8 lizagogu =12 (5 S g0 vl = 11
olisagoges 3 pock sl o SSUs5iI=18 gl sass i 5 ylgijI=1T ¢ uligagoses 3 y25Tgii/=16 « uligogoses
At 2oy S Jloil zhans ;0 LSD yg03l olsl o jlo sixe glas a8l aslie S5, (slls sla Lo
I1= control without bacteria, 12= Pseudomonas fluorescens, 13= Azospirilium lipoferum, 14= Azotobacter chroococcum,
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I1= control without bacteria, 12= Pseudomonas fluorescens, 13= Azospirilium lipoferum, 14= Azotobacter chroococcum,
I5= Azospirilium and Pseudomonas, 16= Azotobacter and Pseudomonas, 17= Azotobacter and Azospirilium, 18=

Azotobacter and Azospirillium and Pseudomonas
Values with similar letters in each column do not differ significantly based on the LSD test at the level of 1% probability
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Fig. 3: Comparison of combined treatment yield of Azotobacter and Azospirillium and Pseudomonas with control
(without fertilization), and chemical fertilizer treatments in Hashemi and Gilaneh rice varieties
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11= control without fertilizer application, 18= Azotobacter, Azospirillium and Pseudomonas, RDF= recommended dose
of chemical fertilizer

Values with similar letters in each column do not differ significantly based on the LSD test at the level of 1% probability
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11= control without bacteria, 12= Pseudomonas fluorescens, 13= Azospirilium lipoferum, 14= Azotobacter chroococcum,
I5= Azospirilium and Pseudomonas, 16= Azotobacter and Pseudomonas, 17= Azotobacter and Azospirilium, 18=

Azotobacter and Azospirillium and Pseudomonas
Values with similar letters in each column do not differ significantly based on the LSD test at the level of 5% probability
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Effect of Grain Pre-Planting Inoculation With Biofertilizers on Morphological Traits
and Quantitative Yield of Rice Varieties

Shahdi Kumleh!*, A. Seyedi?, S. R. and Foroughi?, M.
Abstract

In recent years, the importance of producing healthy crops has led to special attention to production methods and
applied inputs used. For the purpose, a two-year factorial experiment was conducted a randomized complete block
design with three replications at the research site of Rice Research Institute, Rasht, during 2019-2020 to reduce the
problems caused by chemical fertilizers and replacing them with biological resources. Experimental factors including
eight levels of inoculation: control (without fertilization), Pseudomonas, Azospirillium, Azotobacter, Azospirillium and
Pseudomonas, Azotobacter and Pseudomonas, Azotobacter and Azospirillium, Azotobacter, Pseudomonas and
Azospirillium, and Hashemi and Gilaneh rice varieties were considered. The results showed that the effect of
inoculation and variety on yield components and yield of rice varieties was significant at 5% and 1% probability levels,
so that the highest plant height (119.6 cm), number of tillers (12.3), number of panicles per square meter (165.1),
number of filled grain (126.3) and minimum number of unfilled grain (7) from the combined treatment of Azotobacter
and Azospirillium and Pseudomonas were obtained. Also, application of combined treatment of Azotobacter and
Pseudomonas and Azospirillium increased 79.3% and 30.6% of paddy yield and biomass of Hashemi variety and
increased 90.2% and 55.9% of paddy yield and biomass of Gilaneh variety compared to the control treatment.
According to the results, the application of Azotobacter, Azospirillium and Pseudomonas treatment is recommended due
to maintaining and improving some chemical properties of paddy soil and compensating for 47.4% and 56.7% yield of
Hashemi and Gilaneh rice varieties compared to chemical fertilizer treatment.
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