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Table 1- Some physical and chemical properties of the studied farmsoils

JrIw iy olge ) Colas el
<éb A3l . . i s T
SBdse Tovture oH ool B esland BB swga s oS
Soil sample Ava. P Ava. K TNV oC EC.
(mgkg?) (%) (ds m?)
4l Clyloam  7.78 4.4 603 8 057 0.864
Maragheh
39l Silty loam 751 13.0 480 10 0.60 1.210
Sararud
Oz Stclay 770 15.9 222 51 0.93 1560
Ghachsaran am
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Table 2- Mean temperature and precipitation data of Maragheh, Sararud and Ghachsaran during the 2024-25 growing season

o b Y5 Egee (°C) Jolas slos Sle  (°C) ,iSlas leo (1SKle (°C) Lo pSle
Region Season Total precipitation Average minimum Average maximum Average
g (mm) temperature temperature temperature
st 738 3.4 134 85
Autumn
aélpe e 144.1 2.9 5.1 11
Maragheh Winter
fe 163.5 6.8 17.4 12.1

Spring

Y41
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Average Temperature/ 381.4
Total Precipitation
b 66.2
Autumn
°9)lf“‘ Ob‘*"‘)’ 200.8
Sararud Winter
e 1835
Spring
b germalled (pSileo
Average Temperature/ 450.5
Total Precipitation
b 134.2
Autumn
Q‘)L‘“i‘j/ Qu‘““’} 181.2
Ghachsaran Winter
fe 265.1
Spring
b germalled (puSileo
580.5

Average Temperature/
Total Precipitation

4.4

55
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6.2

14.0

11.0

12.0 7.2
21.3 13.4
12.2 6.2
25.5 16.8
19.7 12.1
29.8 21.3
20.3 13.3
33.9 23.9
28.0 19.5
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Table 3. Analysis of variance of the effect of different Urea fertilizer levels on yield and yield components of various rainfed

lentil cultivars in three regions (Maragheh, Sararud, and Gachsaran)

aélypo
Maragheh
Mean Square
mle  @llazyy . , RS
S.0.V daf &g elis,l oy ySlos ails o ,Sloe cdlo g sl {000—Kermel
Plant height  Biological yield Grainyield  Harvest index —hemne
weight
S 2 0.27 4201.38 1772.25 5.90 0.70
Block
~°) 1 25.85%%* 1041925.96%* 235411.31%* 32.63 2.65
Variety (A)
xS sl 2 0.56 5781.98 340.53 1.62 0.08
Block*Variety
253/ 4 13.20%* 212661.29%%* 45754.01%* 74.82% 7.94
Urea (B)
ST 4 0.43 47306.37** 3109.61% 3.61 0.11
Variety*Urea
b= 16 1.39 6632.67 1021.93 16.01 1.32
Error
Sl 08 6.43 5.44 8.53 10.10 2.55
C.V.
395l
Sararud
Sob 2 3.95 119612.90 14562.12 5.45 14.62
Block
™) 1 0.02 372221.00% 74120.25%* 0.05 169.79%*
Variety (A)
xS ok 2 2.12 10570.98 5234.04 3.40 32.95%
Block*Variety
o3/ 4 19.05%* 574777.75%* 116420.98%* 8.46 36.60*
Urea (B)
SILE 4 1.40 97106.68 21918.98 1.93 6.71
Variety*Urea
b= 16 1.91 46059.16 7678.23 4.90 8.31
Error
Sl oy 4.04 6.41 931 5.09 452
C.V.
olybwas
Gachsaran

Y4A
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Table 3. Analysis of variance of the effect of different Urea fertilizer levels on yield and yield components of various rainfed
lentil cultivars in three regions (Maragheh, Sararud, and Gachsaran)

alyo
Maragheh
Mean Square
¥ gl @llaz,e ) . . wld,158 039
S.0V daf ag el (S ) O Slos ald o ,Sloe oy 2l 1000-Kermel
Plant height  Biological yield Grainyield  Harvest index —werne
weight
Sk 2 0.23 3709.63 142.53 0.10 0.16
Block
™) 1 17.63% 706867.50%* 25989.63%* 440.83%* 249 .41 %%
Variety (A)
o xS ok 2 0.83 12954.9 579.73 8.23 0.04
Block*Variety
©9! 4 26.33%* 172730.95%* 5256.28%* 18.62% 10.58%*
Urea (B)
SIS 4 2.47 1924.42 422.05 1.08 0.86
Variety*Urea
b= 16 2.08 9105.18 504.59 4.00 0.31
Error
Sl 08 8.73 9.24 821 5.51 321
C.V.
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Figure 1. Fitted second-degree polynomial regression relationships between different urea fertilizer levels and grain yield (a—c),
biomass (d-f), and harvest index (g-i) of various rainfed lentil cultivars grown in Maragheh (a, d, g), Sararud (b, e, h), and
Gachsaran (c, f, i) regions.
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Figure 2. Fitted second-degree polynomial regression relationships between different urea fertilizer levels and plant height (a-c)
and 1000-kernel weight (d-f) of various rainfed lentil cultivars grown in Maragheh (a, d), Sararud (b, €), and Gachsaran (c, f)
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Table 4. Quadratic polynomial regression coefficients and statistical parameters of fitted models between urea fertilizer
levels and morpho-physiological traits of lentil varieties in three climatic regions (Maragheh, Sararud, and Gachsaran)
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1: Coefficients of the quadratic model (Y = a + bX + ¢X?): a: intercept, b: linear coefficient, and c: quadratic coefficient. 2, 3: Xnax:
Fertilizer amount to reach maximum trait value; Y ma: Maximum trait value obtained with Xpa (calculated from the fitted regression)
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EXTENDED ABSTRACT

Introduction: Nitrogen, as an essential nutrient, plays a pivotal role in plant vegetative and reproductive
processes, directly influencing the synthesis of proteins, chlorophyll, amino acids, and nucleic acids.
However, plant response to nitrogen fertilizer is influenced by variables such as environmental conditions,
soil physicochemical properties, and the genetic potential of different cultivars. Insufficient or excessive
nitrogen application can lead to reduced crop yield. Therefore, evaluating the response of lentil cultivars
to different urea fertilizer levels across various regions of Iran and determining their economic optimal
rate can pave the way for optimizing fertilizer use and achieving sustainable yields.

Methodology: To investigate the response of lentil cultivars to different urea fertilizer levels in rotation
with wheat under rain-fed conditions, a split-plot experiment arranged in a randomized complete block
design with three replications was conducted in three regions (Maragheh, Sararood, and Gachsaran)
during the 2023-2024 growing season. Treatments included lentil cultivars (Sana and Bilesavar in
Maragheh; Bilesavar and Line 09S8322-04 in Sararood; Sepehr and Gachsaran in Gachsaran) assigned to
the main plots and nitrogen levels (0, 25, 50, 75, and 100 kg urea ha-1) assigned to the sub-plots. Spring
sowing was performed using a three-row ASKE seeder. To complement the analysis of variance,
regression relationships were evaluated by analyzing the associations between different levels of urea
fertilizer (independent variable) and agronomic traits (dependent variable) using quadratic nonlinear
regression models.

Research findings: In all three regions, the response pattern of most traits to different urea levels was
parabolic, indicating the existence of an optimal point for fertilizer application. In Maragheh, the
maximum grain yield for cultivar Sana (766 kg ha-1) was achieved with 52 kg urea ha-1, and for Bilesavar
(603 kg ha-1) with 49 kg urea ha-1. In Sararood, Line S83 reached a yield of 2456 kg ha-1 with 62 kg
urea ha-1, and Bilesavar yielded 2288 kg ha™' with 53 kg urea ha-1. In Gachsaran, cultivars Gachsaran
and Sepehr yielded 862 and 788 kg ha-1 with 57 and 68 kg urea ha-1, respectively. The economic optimal
dose in Maragheh for Sana and Bilesavar was 50 and 47 kg urea ha-1, respectively; in Sararood for S83
and Bilesavar, it was 60 and 49 kg urea ha-1, respectively; and in Gachsaran for Gachsaran and Sepehr,
it was 45 and 43 kg urea ha-1, respectively.

Keywords: Lentil, Nitrogen, Starter fertilizer, Nutrient requirement
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