Effect of planting date, and mycorrhiza and rhizobium
biofertilizers on some agromorphological, physiological and seed
protein of two lentil cultivars
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Introduction

ich is of great Importance in the nutritional
system of human societies, especially in developing countries, fact that they contain about 25% protein.
Today, the use of biofertilizers has received more attention than ever before due to the problems caused by the
itive effects on all soil properties. It is also
itable and desirable alternative to chemical
fertilizers. Currently, new approache*agric rganic and biological agriculture, are based

on the exploitation of such reso‘es. Ina

phosphorus and other r‘|‘ in the
are considered the secondffflost i
nitrogen, while improving soil fertili over crop or in rotation with some crops, are effective in preventing soil
sustainability of agricultural systems. Legumes are also low-demanding

plants in terms o i s, which are desirable for cultivation in low-input agricultural systems and are

determines the environ
for plants such as lentils,
plant to high temperatures

ntal conditions under which the plant will grow and develop. This is especially important
ich are grown primarily in the spring, relying on soil moisture, and which may expose the
the end of the season.

Materials and Metho

This experiment was conducted as a split factorial experiment in a randomized complete block design with three
replications in the 2015-2016 crop year at Shahrekord University Research Farm. The experimental treatments
included: the main factor of two planting dates (March 15, 1403 and April 15, 1404), the sub-factorial factor of two
lentil cultivars (Varzaghan and Bileh-Savar) at five fertilizer levels including the application of rhizobium bacteria
(Rizobium leguminosarum); the combined use of rhizobium and nitrogen fertilizer; the use of mycorrhizal fungus
(Glomus mosseae); the full application of chemical fertilizers required based on soil analysis; and the control (without
fertilizer application). Standard agricultural practices were applied uniformly throughout the growth period.

Results and Discussion


mailto:mrtadayon@gmail.com

The results showed that the combined treatment of Rhizobium + nitrogen increased most of the growth and yield traits
in the two lentil cultivars. This treatment increased the traits of plant height, stem diameter, chlorophyll a, b and total,
carotenoids, pods per plant, seeds per plant, grain yield and grain protein, and there was no significance for the protein
yield trait. Lentils were inoculated with the bacterium Rhizobium leguminosarium, and the lighter the soil, the more
significant the effect of seed inoculation with the bacteria on yield. According to studies by the Australian Grains
Research Institute (MEAGRE), lentils are capable of fixing about 35 to 75 kg/ha of nitrogen. Mycorrhizal biofertilizer
increased the phosphorus content of lentil grain, and it seems that mycorrhizae improve the growth, development and
performance of the host plant in sustainable agricultural systems by increasing the absorption of nutrients such as
nitrogen and some elements such as phosphorus, and increasing the level of water absorption. The modified variety

period of the lentil plant did not encounter high temperatures at the end of the M season,
effect on the podding and grain setting of the lentil plant and ultimately the bl‘gical erfor ‘ .
Therefore, it is recommended to use a combination of biological and chemical fertilizers such a “‘w

fertilizer at the desired level and the Bilesawar variety at the planting t prove the
morphophysiological characteristics of the lentil plant, not only from chemical i s, but zx to achieve
sustainable agricultural goals and maintain the physical and chemical properties of the soil.

Conclusions

The findings of this study show that the integration of b!fertilizers chemical rs was more effective than
ical fertilizers alone has led to the collapse
of sustainable and even organic agricultural systems in most region$yof the world in recent decades. The complex
policies of governments to produce hig s are among the most important reasons for
the excessive use of chemical fertilizers f soil and environment. The use of plants
such as lentils, which are both a cove‘op an t helps sequester carbon, can greatly reduce
the destructive effects of excess"use of of cultivation in damaged soils in agricultural
lands. In the meantime, using t‘right and q iety and determining the right planting date are necessary and
essential to achieve hiwi‘s in cro eca e absence of these can incur high costs for farmers and severely
reduce yields.
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Table 1- Physical and chemical properties of the experimental field soil
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Table 2. Average monthly temperature and rainfall in test area du ng season in 2025
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Average relative Average Maximum Minimum year
humidity raipfall temperature perature
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31 8 VF-¥ b s
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36.1 154 V¥
July 2025
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Source: eorological statistics of Chaharmahal and Bakhtiari province - Shahrekord station, 2025
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(Y abast)
Chlorophyll a (mg/ml) = 12.25 x A 663.2-2.79 X A 468
Chlorophyll b (mg/ml) = 21.50 x A g468-5.1 X A 632
Chlorophyll a + b (mg/ml) = Chlorophya+ Chlorophyll b
Cartenoids (mg/ml) = ((L000(A470) —‘Z(Chl. 85.02(Chl.b)) / 19
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for morphophysiological traits in two lentil cultivars (Biah Savar and Varzeghan)
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Carotenoids
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Fertilizer (F)
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Figure 1. Comp‘ f the mea i cts of sowing date x cultivar x fertilizer on plant height in lentil.

differ significantly according to the LSD test at the 5% probability level.
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Table 4. Analysis of varian‘)r yield and grai lity traits in two lentil cultivars (Bile Savar and Varzeghan)
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Protein &0 Seed yield &g &35l S.0Vv
Yield Number of Df
seed per
plant
305020101™ 203.063™ 53681.667" 16.016" 2 S
Block
113270584.884" 2730.782™ 7413135™ 6976.816™ 1 cusls g6
Planting date (P)
1688939751.039 203.680 444005 131.716 2 ol slhas
Main error
797356747.266™ 9.141™ 322.763™ 9024881.667"" 3241.350™ 1 )
Cultivar (C)
34294125.714™ 83.475™ 371.983™ 714714.167™ 5541.525™ 4 3¢5
Fertilizer (F)
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PxC
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PxF
405659102.535™ 5.009" 39.869™ 121969.167" 177.808™ 4 3¢5 X 3,
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PxCxF
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Sub-plot
error

15.7 6.60 11.65 11.49 8.69 - (3 y3) lyiels s
CV (%)
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Table 5. Correlation coefficients among some of the studied traits in lenti
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1
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