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Table 1- Result of test of experimental soil (0 — 30 cm depth)
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S5 el “J"_ A 25-38 318 426.8-676.9 555.7
Flower bud formation stage
W 35-47 416 617.5-854.5 750.6
Flowering stage initation
@l et 41-58 49.9 736.6-1037 904.9
Pod stage initiation
S gm_s 47-69 57.8 854.9-1208.4 1033.5
Complete flowering stage
S Sy 92-100 100.4 1544.2-1785.9 1668.6
Physiological maturity stage
J ) 115-127 121 1829.8-1910.4 1874.8
Full maturity stage
B il 093 Jobo
) 092 O B 57-78 68.5 926.7-1251.2 1112.9
Length of reproductive stage
C 2
Sy 0 o 14-27 20.6 171.4-322.8 206.1

Length of maturity stage®

oS ol 05 (351 dgaomall oy 22 0 «anls oS (g ) (ngy Aol 355 bl e |y A e ol 90 5 0331 oL ol 5B Ao gl IS Wl JuSias B
Dy o0 Dygo lojen ol dul) by aimed g (odug) ) ol
A Formation of flower buds is the first reproductive phase of sesame and the initiation of this stage could be the end of the early
vegetative growth (juvenile), although because of the indeterminate growth of sesame, continuing of vegetative and reproductive
growth occurs simultaneously.
g gn iy 5 Saiolen b S 9y B (S Wl Sit5) 39 gm il 6 3)l5 ol 45 Sloj ota bl (ol 0393 Jobo ©
B Length of reproductive stage is the period from the initiation of the reproductive phase (flower bud formation stage) to initiation of
physiological maturity.
b8 Sy B Seelsn b (S 955 5 035 (53 ooy s b el il Sy 90 Jsb ©
© Length of maturity stage is the period from initiation of physiological maturity to complete maturity.
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Introduction

Nowadays technological innovations, the use of chemical inputs, development of methods and etc., help
agriculture to produce food for human. However, some problems such as growth in fertilizer prices and
environmental pollution has drawn attentions to sustainable agriculture.

Sesame as the oldest known oil-seeded plant by mankind has ranked #9 among 30 important oil seeds.
Therefore cultivation of this valuable plant should be done based on ecological principles and inputs.

Growth and phenological aspects of sesame affecting by bio-fertilizers is less known. Therefore, the aim of
this experiment was to evaluate the growth and phenology of sesame by application of various biological and
chemical nutritional sources.

Materials and Methods

This experiment was conducted in randomized complete block design (RCBD) with 3 replications and 10
treatments including Nitroxin® (Ni), Biophosphor® (BP), Biosulfur® (BS; with recommended amount of
elemental sulfur), double mixture of Ni+BP, triple mixture of Ni+BP+BS, Urea (U), triple super phosphate (P),
double mixture of U+P, triple mixture of U+P plus the used amount sulfur in BS, and control.

Sampling was conducted every 7 days and growth indexes including, leaf area index (LAI), total dry matter
(TDM), crop growth rate (CGR), relative growth rate (RGR), net assimilation rate (NAR) were studied during
growth life of the crop. Phenological stages were recorded then GDD was calculated for different phenological
stages. Statistical analysis and drawing of figures were performed using Minitab and MS Excel.

Results and Discussion

A. Growth Indexes: Changes in LAI, TDM, CGR, RGR, and RGR under all treatments were almost similar.
during the early days of growing, LAI increased gradually and then it rose sharply after production of more
leaves by the plant in most of the treatment about 35 days after sowing. After the flowering stage, by lowering of
increase in LAI, all of the treatments reached to their maximum LAI and then decreased. Control and BS had
minimum LAI (2.42 and 2.54) among all treatments. LAl of U+P+S and U+P were highest LAI (3.42 and 3.32
respectively) and after it, Ni+BP+BS (3.03) and Ni+BP (3.01), urea (2.98), Nitroxin (2.85), Biophosphor (2.75),
triple superphosphate (2.78) were placed respectively.

The highest dry matter accumulation occurred in plots that meet higher LAI, resulting in a higher potential
for the production and accumulation of dry matter. So, the highest dry matter accumulation was recorded in
U+P+S and U+P, and then Ni+BP+PS and Ni+BP and urea.

Due to the development of leaves and roots, CGR increased and then reached to its highest amount after 52 to
70 days from the sowing. Then, about 100 days from sowing, CGR decreased and this trend continued to the end
of plant life. Application of Nitroxin and Biophosphor increased CGR of sesame, but it did not affect CGR of
Biosulfur treatment. The double and triple mixture of biofertilizers and chemical fertilizers increased the growth
of sesame in comparison to their sole application.

Numeral amount of RGR was between 0 to 1 that describes the amount of increase in plant dry matter weight
in order to its previous dry matter’s weight among a time period.

In all treatments, NAR at the beginning of the growing season due to low levels of leaves and photosynthesis
were low. Gradually in the middle of the growing season, NAR increased, along with the increased growth of
plants and their LAI. Because of some reason remobilization and aging of the leaves and reduction of the
efficiency of photosynthesis, NAR has an intense reduction. All the treatments had higher NAR comparing to
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control.

B. Phenological Stages: Statistical analysis of data showed that the effect of treatments on phenological
stages was not significant. But seeds in the treatments of biofertilizers grew 3 days earlier in average. It has been
proven that farm managerial decisions that cause faster growing of plants (even one day), can be effective in
competitions of crops versus the weeds.

Conclusions

Based on the results, it can be concluded that although nutrition resources affected the sesame growth
indexes, they had no effect on phenological stages of sesame.

Keywords: CGR, GDD, LAI, Nitroxin, Urea



