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Introduction
Lentil (Lenses culinaris L.) is one of the most important plants in the Iegume fami
nutritional system of human societies, esgecially in developing countries, du t_o

great importance in the

c@ntain about 25%

ﬁi cal fertilizers,

m etic inputs.
SO

| benefits.
nable, organic, and
ived materials and processes that
imal manure and plant residues,
ixation and the mobilization or
se mechanisms, biofertilizers
rtilizers. Legumes are one of
nt source of human food after

Biofertilizers can improve various soil prop
Consequently, they play an important role in e
biological farming systemsy Biofertilizers e

they include beneficial microor
increased availability of phospho
can enhance nutrient availabilit
the most important plant sources

cereals. These plants, by biolagically fixi i i i cover crop or in rotation with
some crops, are effectivein i i tantrole in the sustainability of agricultural systems.
Legumes are also Io“ema i ments, which are desirable for cultivation in low-

ricultural syst ironmental perspective in preventing land erosion

hich the plant will grow and develop. This is
ich are grown primarily in the spring, relying on soil moisture, and

Materials and Meth
This experiment was ¢
replications in the 2 ear at Shahrekord University Research Farm. The experimental treatments included:
the main factor of two i s (March 15, 1403 and April 15, 1404), the sub-factorial factor of two lentil cultivars
(Varzaghan and Bileh- ) at five fertilizer levels including the application of rhizobium bacteria (Rizobium
leguminosarum); the combine@use of rhizobium and nitrogen fertilizer; the use of mycorrhizal fungus (Glomus mosseae);
the full application of chemicalertilizers required based on soil analysis; and the control (without fertilizer application).
Standard agricultural practices Were applied uniformly throughout the growth period.

Results and Discussion
The results showed that the combined treatment of Rhizobium + nitrogen increased most growth and yield traits in both
lentil cultivars. This treatment increased plant height, stem diameter, chlorophyll a, chlorophyll b, total chlorophyill,
carotenoids, number of pods per plant, number of seeds per plant, grain yield, and grain protein content. However, no
significant effect was observed on protein yield. Lentils were inoculated with the bacterium Rhizobium leguminosarium,
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and the lighter the soil, the more significant the effect of seed inoculation with the bacteriaon 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 of Bilesawar had better performance for all the mentioned traits at the planting date of March. From the
higher yield of the crop at the planting date of March, it can be inferred that the sensitive vegetative and especially
reproductive period of the lentil plant did not encounter high temperatures at the end of the growing season, and this had
a positive effect on the podding and grain setting of the lentil plant and ultimately the biological performance of the plant.
Therefore, it is recommended to use a combination of biological and chemical fertilizers such as Rhizobium + Nitrogen
fertilizer at the desired level and the Bilesawar variety at the planting date of March to improve the morphophysiological
characteristics of the lentil plant, not only from chemical fertilizers, but also to achieve sustainable agricultural goals and
maintain the physical and chemical properties of the soil.

than the separate application of either type of fertilizer. The excessive f chemical fertilizers alone has contributed to
the deterioration of sustainable and organic agricultural systems in many regions rld in recent decades.
Government policies aimed at achieving high crop yields and increasing farmers® ong the major factors

Conclusions !
The findings of this study show that the integrated application of bio $rs and chemical¥egtilizers was more effective

contributing to the excessive use of chem ironment. The
cultivation of crops such as lentil, which ontributing to
carbon sequestration, can substantially reduce i i h‘e andibelp address

-quality cultivar and
determining the optimal planting date are essentia inappropriate cultivar selection or

planting time can impose sulstantial costs on

achieving high crop yiel
d significantly reduce yie
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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 the test area during the growing season in 2025

S cclaole 4 40) bod Jilus 4 ,5) Lo yiS s S5b hwgio oo Cugby b gie
Ssw»e . N
Months of the (‘f“’ s («f“”"“"l‘"_~ (o k) ()
year Minimum Maximum 3 Average verage relative
temperature (°C)  temperature (° Wxinfall (mm) midity (%)
VF-Y aawl
YT e 401 358 43
March 2025
We¥ p3y9,
2.
April 2025 \\
W Cuigud)l 51 ‘ \
May 2025 ' i
AARA R FPES

June 2025
VWe¥ s
July 2025

Source: Mete:

Lichtenthaler ) 1,5,3 » Olej > Ay

Bachman, 2001

digy ) aily g digy ;0 8
25 ke ol 5o 5l

c‘;_\»_w) 4J.>).o )2 .uﬁ)f Oy
(hbly clidse 3,5 SS)) (o
cely; 09,8 (39550 oKutlojl )3 5 RoBishs S al oS Lo
4wl L (Salvagiotti, 2009) a_s gSls 1l 5,8 e o8l
A wlee dild 3 )Slos «0)S ya 3 sl By pdaw > Al 5
b g 350580 JluloxS ol 1 ool b 59 55 duoyd 90,5
&l g Ao yd (N X 6/25) 4\]09.:)4 J.».\u erga—"- )‘ oaliiwl
gy Ao yd s Juols 5l (Khalig et al., 2006) b awle
e 4l ol ) g 3,5 es gloss o (gl aily 5,Shas )
oy 9 SAS 9.2,1381s 5 51 oali ol b laosls Julow g 45 5505 el
odly (1 Slo 4 unlie 0 plasl EXCEL )l38lp 5 L o yloges

285 &y 20> iy Jlais] g 3 5 LSD gy

5 ol 3950 )5 (Y 95 (B 1 ly—waly o3, (eie
15 o 45 Jobs (ICARDA) St gblio 5 (5jy5liS
by ol o Jlo ) el 4 el talojl JB 5
iz S)len d plde 5 (S—id ay Joole > o>
oS Cusl (Jod)l) lan ddlaio 4 Blato lgwaley 08 sl (cog0)lj62
9 505 gL bl sl 08) ol 2)15 jwa)S' B Jutao (ol
P93 iy & i Ygomn 5 ol 02 23l 5L (slod
ol g ealiwl )50 S5 o8, (Sabaghpour et al., 2017) ¢!
oS el (8 )3l i) (8555 ablate Jlxe 0355 st
by adlate (SliwngS 935 (ol lul )i b 6,5l Hlas 5l
o Ygana by o) sl 0 bl g el adlaie o5,5L8
Caol o0 dgd 4dlS Juize bl 0 )51 Conl Spglie Loy &
b ploy—w 5l &Sl 098 (oS pB)] 5l Sy (o5
39S e plejlw 5188y 93 3 ) Gl sles b )5
Ojgmod b scile (pag W) 0)9d (b )3 i 4 Jod))
5 2lep plul s 0)5 b g sl Sldas Colpd 3 g (g
Slao (yinghy ol 3 b pll A8 0)95 (b 53 B (S,
S5 Jud9)lS D Jedg)l @ Judg)lS aBlw Jlad iy elis)
ily jawd i o adby ol iy ;0 BME sl dauSgsy,lS

W4 (65803l gy 3 Slos g Al g duoyd caily 5,Slas



(V) dslso
Chlorophyll a (mg.ml™%) = 12.25 x A g632-2.79 X A es58
Chlorophyll b (mg.ml‘l) =21.50 X A 646.8-5.1 X A 6632
Chlorophyll a + b (mg.mI) = Chlorophyll a + Chlorophyll b
Cartenoids (mg.ml™) = ((1000(A470) — 1.82(Chl.a) — 85.02(Chl.b)) / 198

(8559 9 gwals) (was o8 93 ;5 (Sjglgr el 90 o (15 uily g 41525 Y Jgu
Table 3- Analysis of variance for morphophysiological traits in two lentil cultivars (Biah Savar and Varzeghan)
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Figure 12- Phenological stages of lentil plants under fertilizer treatment and sowing date
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