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Fig. 1. Average minimum and maximum temperature and total rainfall in cultivation on months
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Table 1. Soil chemical and physical characteristics of the research site
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Table 2. Analysis of variance of vegetative traits and protein content of seed mungbean

O s 23lio $o13T a0 ol gl )l S Job
Source of variance Degrees of freedom Plant height Pod length
(year) (Y) Jw 1 1556.96™ 10.45™
(Replication)(Year)(Jls) (Ssb) 4 3.71 0.05
(Phosphorus)(A) ;. 2 1247.89™ 90/50™
(AxY) s x Lo 2 145.81" 1.14™
Biofertilizer (B) ;555 7 866.84™ 0.43"
(B X A) () 355 i 14 51177 0.18"*
(BXY) gy 255x Lo 7 0.91" 0.03"
(YXB XA) jauix san; 555 Jlo 14 0.51"* 0.009"*
(Error) U.s 92 8.25 0.10
Coefficient of variation (%)
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n.s, * and **: Non significant and significant at P <0.05 and P < 0.01 respectively
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Table 3. Mean comparison of phosphorus and biological fertilizer on height and harvest index of mungbean
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0 36.7d 28c
1 44.16¢ 3labc
2 45.76¢ 29bc
0 3 42.56¢ 30abc
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2 46.51ed 37ab
150 3 44.28¢f 39
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Means by the same letter in each column are not significantly different according to LSD range tests (P<0.05).
0: Control, 1: Azospirillum lipoferum, 2: Pseudomonas fluoresens, 3: Glomus mosseae, 4: Azospirillum & Pseudomonas, 5: Azospirillum & Glomus,
6: Pseudomona & Glomus, 7: Azospirillum & Pseudomona & Glomus
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Table 4. The main effect of year on the yield components mung bean

S ol gl GME yo il Slam (p55) &13Veer 39 cobls y s
Year (o lw) Number of pods per 1000 seed weight (a0 0)
Plant height (cm) plant (9) Harvest index (%)
1395-96 48.73 b 754 a 52.56 a 0.38a
1396-97 55.31a 7.34b 50.76 b 0.36 b

W5 50080 b 6l s gl waus )00 sl a0 (LSD) SISesire B JBlas yg03T wlasl y aslie By > (sl1s (sl peSileo ¢ygias o 40
Means by the same letter in each column are not significantly different according to LSD range tests (P<0.05).
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Control Azospirillum Pseudomonas Glomus
lipoferum fluoresens mosseae

Azospirillum & Azospirillum & Pseudomona & Azospirillum &
Pseudomonas Glomus Glomus  Pseudomona &
Glomus

Biofertilizer
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Fig. 2. The main effect of biofertilizer on the pod length of mungbean under the influence of phosphorus and

biofertilizer levels
Means by the same letter in each column are not significantly different according to LSD range tests (P<0.05).
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Fig. 3. Mean comparison of phosphorus and year on the pod length of mungbean under the influence of phosphorus
and biofertilizer levels
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Table 5. Analysis of variance of two years (compound analysis) of yield and yield components of mungbean under the
influence of phosphorus and bio fertilizer levels

i golie woll ez, gy yo IO olsi GYE 43 ails Slass ailsVere i
Source of variance %?gggisrgf Seed no. per pod Pod no. per plant 1000 seed weight
(year) (Y) Jt 1 429.52™ 1.64" 116.64™
(Replication)(Year) Jl (Ssb) 4 0.50 031 34.04
(Phosphorus)(A) ,i.s 2 31.04™ 56.08™ 85.92"
(A<Y) yaus xJls 2 10.78™ 0.30"* 5.60"*
Biofertilizer (B) ;555 7 34.59™ 0.13"¢ 22.64"*
(B X A) sy 255% ,hud 14 1.14"¢ 0.11"* 14.01"¢
(BXY) (w055 x Jlo 7 3.46™ 0.03"¢ 219"
(YXB XA) jadx g ; 595x Jlo 14 1.64" 0.06"* 1.62"¢
(Error) Uas 92 0.76 0.16 16.36
Coefficient of variation (%) 6.82 5.47 782

(Ao,0) Sl s o

n.s, * and **: Non significant and significant at p< 0.05 and p< 0.01 respectively
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Table 6. Mean comparison of phosphorus and biofertilizer on yield and yield components of mungbean in the year

Fwd . &ils 8 ,5oe Sa3elgm o Slos
Jw _ (S ) 095 gy y0 AL sluay _ _
year OS2 52 0 55L5) Biofertilizer Seed no. per pod (&y0ri0 52 %) (@erie e )
Phosphorus (Kg/ha) Seed yield (g/m? Biological yield (g/m?)
0 11d 104.8¢c 353.77d
1 14.66bc 152.27ab 462.97ab
2 13.53¢ 135.77b 405.57¢
0 3 13.9bc 146.7ab 438.87bc
4 14.93bc 143.97ab 432.47bc
5 17.1a 159.13a 479.43a
6 15.16 b 158.6a 447.33ab
7 16.86a 159.1a 452.67ab
0 10.86b 118.8e 372.5d
1 142a 154.9bcd 433.27bc
2 13.16a 143.4d 377.47d
3 13.3a 154.87bcd 378.97d
1395-96 150 4 14.33 153.6¢d 405.23cd
5 14.33a 174a 445.67ab
6 13.53a 166.33abc 407.67cd
7 14.56a 173.33b 451.67a
0 13.3c 177.33e 433.33c
1 16.06ab 209abc 468.53ahc
2 15.5ab 184.83de 439.37hc
295 3 15.2ab 194.93cde 462.17abc
4 16.46a 198.13bcd 447abc
5 16.3ab 226a 474.67ab
6 14.93b 214.33ab 476a
7 15.3ab 189de 464.33abc
0 8.03d 78.7d 293.07e
1 10.83b 103.17bc 352.53hc
2 9.1cd 87.76cd 338.33bcd
0 3 9.23cd 86.96¢d 313.1de
4 9.63bc 101.7bc 352.6bc
5 12.53a 112.07b 360.6b
6 9.83bc 96.36bcd 320.83cde
7 12.3a 132.5a 412.33a
0 9.03d 105.17¢ 341.33¢
1 11.13bc 130.03b 387.63b
2 9.96¢d 120.13bc 332.8c
3 10.43bcd 129.53b 332.47c
1396-97 150 4 10.86hc 129.83b 348.83c
5 11.76b 136.53b 359.03hc
6 11bc 125.17b 340.33c
7 13.5a 162a 442.93a
0 9.16d 123.83e 348.17cd
1 12.26bc 173.13bc 381.97hc
2 10.9¢ 149.43d 341.37d
995 3 11.4bc 155.8cd 373.3bcd
4 11.96bc 163.8bcd 361.83bcd
5 12.63b 182.1b 394.33b
6 11.8bc 174.1b 390b
7 16.3a 216a 534a

55 K085 b (5o sire Sl waoj20 Jlaz| gl 4o (LSD) jlo cine M| JBlas ga3T (ulasl s asline By (ghyls (sl (ySilae oy 2 40
5595 5 ~igosd5es 5 psbemsssl N o 059518 5 igosdges F 50918y 3l sl D uligagis g psh sl IF cigs (ugoslS X ¢ i j5ld (ulisogdges Y g Bgeal sk eyl 1) wal e
Means by the same letter in each column are not significantly different according to LSD range tests (P< 0.05).
0: Control, 1: Azospirillum lipoferum, 2: Pseudomonas fluoresens, 3: Glomus mosseae, 4: Azospirillum & Pseudomonas, 5: Azospirillum & Glomus,
6: Pseudomona & Glomus, 7: Azospirillum & Pseudomona & Glomus

ile 15 (5iSg 1 9 3, 5kos 5132l 1 pund (oloanid 395 (Lol 1 (uRilso dunslin -V Jgor
Table 7. The main effect of Phosphorus fertilizer on the yield components and protein content of seed mung bean

- _ (p55) dildVeee g9 S Ho Al Slaxi (W0 y3) &ild gy
(LS 52 55k 1000 seed weight (g)  Number of pods per plant  Protein of Seed (%0)
Phosphorus(Kg/ha)
0 50.25b 6.36 C 13.60 ¢
150 52.84 ab 743a 14.92 b
225 52.91a 8.52a 18.75a

5l K00S0 b gl sime glis o j00 Jlazol rbaws ;0 (LSD) ls cime M JBlas 5051 ool 5 aliee g syl slogSileo g ,2 50
Means by the same letter in each column are not significantly different according to LSD range tests (P< 0.05).
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Table 8. Analysis of variance yield and protein content of seed mungbean

ol3T a0

Ol ynds 29lo ails o ,Slos SO 59 g 0 ySlos Cld g oL Alo yuigy
Source of variance Df?g(ragisnc:f Seed yield Biological yield Harvest index Protein of Seed
(year) (Y) Jw 1 41752.11™ 171637.58™ 0.017™ 308.88™
(Replication)(Year) Ju (Ssb) 4 337.46 335.06 0.001 6.51
(Phosphorus)(A) ,a.s 2 46073.06™ 22904.48™ 0.17" 343.35™
(AxY) jand x Lo 2 1244.85™ 5522.04™ 0.004™ 24.38™
Biofertilizer (B) ;555 7 5066.52" 18245.44™ 0.007™ 44,65
(AXB) (s 255% yid 14 77.22"% 1186.85" 0.001" 1.45"
(BXY) o 055 x Jlw 7 812.84™ 4902.18™ 0.0002"* 9.48™
Peer s 255 14 260.15" 1113.66™ 0.0005" 2.30
(YxB x A)
(Error) Uas 92 133.25 477.52 0.0007 1.92
Coefficient of variation (%)
7.72 5.47 7.35 8.81

(Ao,0) Sl s o po

n.s, * and **: Non significant and significant at p< 0.05 and p< 0.01 respectively
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Introduction

Mungbean (Vigna radiata L.) is an important legume crop. It is a great source of proteins, vitamins and
minerals. The seed contains 24% protein content, 1.30% fat and 60.4% carbohydrates; calcium is 118 and
phosphorus is 340 mg per 100 g of seed. Its capacity to restore soil fertility through nitrogen fixation makes
it a valuable crop. Phosphorus is considered to be the most limiting element after nitrogen for the plant.
However, a large amount of phosphorus in chemical fertilizers occurs after entering the insoluble soil.
Converting soil insoluble phosphates to a form available for plants is a necessary goal to achieve sustainable
agricultural production. Biofertilizers, are considered as a new technology to increasing nutrients in the soil

and reduce the use of chemical fertilizers. Biofertilizers keep the soil environment rich in all kinds of micro
and macro nutrients, via nitrogen fixation, phosphate and potassium solubilisation or mineralization, release
of plant growth regulating substances, production of antibiotics and biodegradation of organic matter in the
soil. The main objective of this study was to evaluate biofertilizers inoculation.

Materials & Methods

To study the effect of Plant Growth Promoting Bacteria, Mycorrhizal fungi and different levels of
fertilizer phosphorus on the yield and yield components mung bean (Vigna radiata L.) a field experiment
was carried out as a factorial based on a randomized complete block design (RCBD) with three replications
at research field of the Faculty of Agriculture of Gorgoan University in 2016 and 2017. The treatments of
this research consisted of three levels of phosphorus (Control, 150 Kg.h'*and 225 Kg.h?) and eight levels of
Growth Promoting Bacteria and Mycorrhizal fungi (Control, Azospirillum lipoferum, Pseudomonas
fluoresens, Glomus mosseae, Azospirillum and Pseudomonas, Azospirillum and Glomus mosseae,
Pseudomonas and Glomus mosseae, and Azospirillum lipoferum, Pseudomonas fluoresens, Glomus
mosseae). In this experiment, Rhizobium bacteria (R. leguminosarum) was used in all plots. Grain
inoculation was done in shadow and after drying, inoculated grains were immediately cultivated.
Mycorrhizal fungi was applied under the grain hole just prior to sowing. Chemical fertilizers were applied at
a rate of 50 and 100 Kg.h* in N and K respectively. At harvest, random samples of 10 plants for each
experimental unit were taken and plant height, pod length, number of pods per plant, number of seed per
pod, 1000- seed weight, biological yield, seed yield and harvest index were recorded. Data were subjected to
analysis of variance procedure using the SAS statistical software and for comparing the mean effects of
interactions with Slicing method, in order to compare the mean of simple effects, the least significant
difference test method (LSD) was used at 5% probability level.

Results & Discussion

The results of experiment revealed that the effect of year, phosphorus fertilizer and biological fertilizer
showed a significant effect on yield and yield components, plant height, pod length and protein content. The
results also showed that the interaction of biofertilizer and phosphorus on plant height, biological yield and
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harvest index were significant. The results of the comparison of the mean of data in the first year showed that
the highest grain yield (226 g.m?) was obtained in inoculum treatment with Azospirilum and Mycorrhiza
fungi at a consumption level of 225 Kg.h phosphorus fertilizer, Which increased by 29.6% compared to the
control. In the second year of experiment, the highest grain yield (216 g.m?) was obtained with 38.7%
increase in comparison with control in inoculation with Azospirilum, Pseudomonas and Mycorrhiza fungi at
225 Kg.ht phosphorus fertilizer level. The results of the comparison of the mean of the data in the first year
showed that the highest number of pods per plant, grain yield, biological yield, harvest index and seed
protein were related to Azospirillum and Glomus mosseae inoculation, and in the second year they were
treated with Azospirillum lipoferum, Pseudomonas fluoresens, Glomus mosseae. Also The results of the
comparison of the mean of the data showed that the highest 1000-seed weight (52.9 g), number of seeds per

pod (8.5 Number in pods) in 225 Kg.h treatment of phosphorus fertilizer.

Conclusion

Biofertilizer are beneficial bacteria and fungus that colonize plant roots and enhance plant growth by a
wide variety of mechanisms. The use of biofertilizer is steadily increasing in agriculture and offers a new
way to replace chemical fertilizers, pesticides, and supplements. According to these results, it can be
concluded that the best treatment for mung bean cultivation and reducing the use of phosphorus fertilizer is
the use of Azospirilum and Mycorrhizal fungus. Application Azospirilum and Mycorrhizal fungus in this
study caused to increase the seed yield and protein content of seed.

Keywords: Azospirillum lipoferum, Glomus mosseae, Legume, Pseudomonas fluoresens
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