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Table 1- Results of field soil testing prior to first year experiment
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Table 2- Results of field soil testing

at the end of the second year experiment

. Howd e oy
ooy we O Ao dopd oS cylw L i
KRR d . ey | ik i H " d oY) = o
Jat ‘;b Jals Ji S 9“‘5,:» “J, P e texture Clay Silt Sand
Kave 3 NT < TNV o.C EC
Pave SP
ppm ppm 7 Z Z o - dsm? - 7 7 7
140 3.6 0.039 31.3 17.9 0.44 7.9 0.92 Loam 18 48 30

1- www.mabco.asia, Email: Info@mabco.asi
2- Organic Carbon

3- Total Neutralizing Value (TNV) is Percentage of neutralizing agents obtained from equivalent of calcium carbonate

(lime)

4- Saturation Percent

5- Total Nitrogen

6- Available Phosphorous
7- Available Potassium
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Table 3- Evaluation Sesame ecotype in Mashhad condition
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Figure 1- Mean daily temperature and daily rainfall during of planting to ripening periods in sesame plant during two
growing seasons 2017-2018 and 2018-2019
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Table 5- Means comparisons of year effect on some morphological and seed yield of sesame affected by biofertilizers during
two growing seasons 2017-2018 and 2018-2019
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Treatment  Plant  Number 7 - o Length Leaf Leaf ~ Blomass - Seed
height of node One Multiple  Number of number dry (g.m™) Number yield
(cm)  perplant capsule  capsule of branch per weight capsule - (g.m?)
node node branch (cm) plant @ per plant
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Table 6- Means comparisons of seed type effect on some morphological and seed yield of sesame affected by biofertilizers
during two growing seasons 2017-2018 and 2018-2019
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Means followed by the same letter are not significantly different based on LSR test (p<0.05)
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Table 7- Means comparisons of interaction year in seed type on some morphological and seed yield of sesame affected by
biofertilizers during two growing seasons 2017-2018 and 2018-2019
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Treatment  Plant Number Jyes Js i Length Leaf Leaf Blomgzss o Seed
height of node One Multiple  Number of number dry (g.m?) Number yield
(cm)  per plant capsaule capsaule b of p  branch per weight capslule @m?
node node ranc (cm) plant @ per plant

Y1xS1 85.8b 204D 104c 9.60c 2.06a 8.55Db 379D 3.04b 680 a 449D 264b
Y1xS2 85.1b 305b 16.1c 1l42a 211a 29.0a 53.7a 7.72a 714 a 56.9 a 395a
Y2xS1 119a 62.4a 49.8a 126 b 0.200c 4.15b 36.8Db 387b 818a 49.8 ab 274b
Y2xS2 115a 48.1b 325b 156a 0.783 b 18.0ab 515a 5.82 ab 899a 50.5ab 358a
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Y1: Firth year and Y2: Second year; S1: One capsule seed and S2: Multiple capsule seed.
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Table 8- Means comparisons of biological fertilizer on some morphological and seed yield of sesame affected by biofertilizers
during two growing seasons 2017-2018 and 2018-2019
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height  of node One Multiple  Number of number dry (g.m™) Number yield
(cm)  perplant capsule  capsule of p  branch per weight capslule (g-m?)
node node branc (cm) plant @ per plant
BFO 89.1c 33.3a 23.0b 10.3b 0.717¢c 8.13b 39.3b 4.59 a 438 b 43.1b 300 a
BF1 101 b 39.6a 255b 141a 1.64a 12.7 ab 43.2ab 478a 564 a 50.4 ab 333a
BF2 106 ab 40.3a 276D 12.7b 1.18b 11.9ab 45.3 ab 457 a 550 a 48.6 ab 310a
BF3 109 a 49.2a 35.7a 13.6ab 16la 269a 52.2a 6.51a 579a 57.8a 349a
yhudgn 5 CpnS g5 3l (Golune cunS 5 B3 jandgn BF2 (S g yns :BFL walis :BFO
BFO: Control, BF1: Nitroxin, BF2: Biophosphor and BF3: Equal mixture of nitroxin+biophpsphor.
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Means followed by the same letter are not significantly different based on LSR test (p<0.05)
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Table 9- Means comparisons of interaction year in biological fertilizer on some morphological and seed yield of sesame
affected by biofertilizers during two growing seasons 2017-2018 and 2018-2019
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Treatment Plant  Number N N - Length Leaf Leaf g - Seed
height  of node One Multiple  Number of number dry (g.m?) Number yield
(cm)  perplant capsule  capsule of p  branch per weight capslule (g-m?)
node node branc (cm) plant @ per plant
Y1xBFO 70.6d 22.6¢C 9.76d 12.9 abc 1.03b 13.5ab 400b 3.63b 767a 436b 281b
Y1xBF1 80.5d 29.1c 10.0d 19.1a 2.69a 14.6 ab 43.3ab 4.58 ab 743 a 55.6 ab 308 ab
Y1xBF2 93.2¢ 249¢ 12.5d 12.4 abc 220 a 13.6 ab 43.5ab 4.63ab 715a 44.8 ab 285b
Y1xBF3 97.2 bc 38.6 bc 229¢c 15.7 ab 242a 32.2a 56.3a 8.52a 737 a 59.4a 416 a
Y2xBF0O 107 b 440b 36.3b 7.73¢C 0.401 cd 10.2b 419b 455 ab 780 a 42.7b 291b
Y2xBFL  121a  462b  370b  920bc 0900 108ab  431ab 497ab  886a  453ab  360b
Y2xBF2 119a 51.8ab 42.7 ab 9.10 be 0.166 d 125b 44.9 ab 5.34 ab 885a 52.3ab 333ab
Y2xBF3 122 a 60.1a 48.5a 11.6 abc 0.800 bc 20.6 ab 48.0 ab 4,51 ab 922 a 56.3 ab 306 ab
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Y1: firth year and Y2: second year; BFO: Control, BF1: Nitroxin, BF2: Biophosphor, BF3: Equal mixture of nitroxin+biophpsphor.
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Introduction

Soil bacteria plays an important role in bio-geochemical cycles that cause soil ecosystem dynamics to return
nutrients to life cycles. In recent days, these organisms can serve as complementary or, in some cases, alternative
fertilizers, to maintain the sustainability of the agricultural ecosystem. On the other hand, the production of high-
yielding cultivars has increased the consumption of agricultural inputs, especially fertilizers, which has caused a
crisis of environmental pollution. Bacteria are soil microorganisms that are involved in the nutrient cycle of the
soil, can improve plant growth, and are known as growth promoting bacteria (PGPRS). Approximately two to
five percent of root-borne bacteria are in the group of growth-promoting bacteria. These bacteria improve plant
growth in a variety of ways, including nitrogen fixation, synthesis and production of iron-complex
ingsiderophore, production of plant hormones, production of antibiotics and fungicide compounds. Soil has a
wide range of organic phosphate sources that must be converted to its inorganic form by enzymes such as
phosphatase, phytase and phosphonostat, and bacteria in the Bacillus and Pseudomonas groups can be produced
by the production of acid phosphatases that dissolve phosphates to help absorb them by plant. Another group of
bacteria such as Azotobacter and Azospirillum have the ability to stabilize nitrogen. Sesame (Sesamum indicum
L.) is one of the oldest oilseed plants and has been named as the queen of oilseed plants and compatible with arid
and semi-arid regions. Lowing sesame yield per unit area necessity to exerted agronomic management practice.
The number of capsules is the main components of yield that has highly correlated with it. The aim of this study
was to investigate the effect of biofertilizers on number of capsules per node of leaves sesame plant under field
conditions.

Materials and Methods

An experiment was conducted as factorial arrangement based on a randomized complete block design with
three replications at Mashhad Agricultural and Natural Resources Research and Education Center during two
growing seasons (2017-2018 and 2018-2019). The first factors were: seeds single capsule and multi-capsule seed
types and second factors were four Biofertilizers: 1) Nitroxin® (containing Azotobacter and Azospirillum
bacteria), 2) Biophosphorus® (containing phosphatase-solubilizing bacteria of genus Bacillus and
Pseudomonas), 3) Equal mixture of Nitroxin and biophosphorus and 4) control. At planting time, seeds were
inoculated with biological fertilizers by standard method, away from direct light and foliar spraying was done in
50% reproductive stage with the bio fertilizer treatments. The morphological traits (plant height, number and
length of lateral branches, number and dry weight of leaves, number of nodes, number of capsules, number of
single and multiple capsules nodes were measure per plant and biomass and seed yield were measured per unit
area. Data was analyzed using MSTAT-C and means was comparison with LSR at the 5% probability level.

Results and Discussion

Application of biofertilizers increased plant height by 11 to 19.9 cm compared to no fertilizer treatment (89.1
cm). In the second year, the number of nodes was about 43% higher than the first year. Triple interaction
treatments showed that in the second year and in single capsule seeds the application of nitroxin and
biophosphorus fertilizer had the highest number of nodes (85.7) and the lowest amount of it was observed in
single seed capsule plants in the first year. The highest number of single capsule nodes was obtain in the
application of biofertilizer (nitroxin+ biophosphorus) in single capsule seeds. In the second year, the number of
single capsule nodes in both seed types was more than 29 per plant. In the second year, the highest number of
multi-capsule nodes was recorded from multi-capsule seeds with use of nitroxin and biophosphorus combination
fertilizers. Interaction between treatments of seed type and biofertilizer results showed that plant was growth
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from multi-capsule seed had a positive reaction to biofertilizer so that in multiple seed type the number of
capsule per plant was more than 57 in application of biofertilizer. Both in the first and second year, in the
multiple seed capsule type, the use of biofertilizers produced more grain yield per square meter than other
treatments.

Conclusions

The results of this study showed that consuming of biofertilizers together that containing Azotobacter,
Azospirillum, Bacillus and Pseudomonas had a positive significant effect on the plant height, number of capsules
per node leaf, biomass and number of capsule that lead to increase of seed yield in sesame plant. Therefore, it is
recommended that seeds inoculate with these bacteria in sowing time and applying one foliar spraying in mid-
flowering time lead to enhance sesame yield.
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