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ABSTRACT

BACKGROUND: Fertilizer management plays an important role for obtaining satisfacto-
ry yields and increase crop productivity. Nutrient management may be achieved by the in-
volvement of organic sources, bio fertilizers, and micro-nutrients.

OBJECTIVES: Current study was done to determine the effect of different level of nitrogen
and wheat genotypes on agronomic traits, seed growth rate and correlation between character-
istics.

METHODS: Statistical pattern was split plot experiment according randomized complete
block design with three replications. Main factor included four levels of nitrogen fertilizer
(N1=60, N»,=120, N3=180, N4=240 kg.ha’l, Urea Source) and sub plots consisted four geno-
types of Bread (V;: S85-19 as line, V,: Chamran) and Durum (Vs: Behrang, V4: Dena)
Wheat.

RESULT: Result of analysis of variance indicated effect of nitrogen fertilizer (instead
number of seed per spikelet and 1000-seed weight), genotypes (instead number of seed per
spikelet) and interaction effect of treatments (instead number of spikelet per spike, number
of seed per spikelet, 1000-seed weight and harvest index) on all measured traits was signif-
icant. Correlatlon between tralts showed the significant correlatlon between biologic yleld
(r=0. 97 ) seed weight (r=0. 92" ) harvest index (r=0. 91" ) number of seed per m (r=
0.77"), number of seed per spike (r— 0.75""), number of seed per splkelet (r= 0.717), rate
of current photosynthes1s (r=0. 69" ) rate of redlstrlbutlon (r=0. 66 ) number of spike per
m? (r= 0. 62 ), number of spikelet per spike (r= 0. 599, contrlbutlon of current photosynthe-
sis (r= 0.59"), efficiency of current photosynthesis (r= 0.54") and seed yield was observed.
CONCLUSION: The highest grain filling rate belonged to use 240 and 180 kg.ha™ nitro-
gen fertilizer and Chamran genotype at 27 days after anthesis.

KEYWORDS: Bread and Durum, Contribution of current photosynthesis, Efficiency of
redistribution, Number of spikelet, Seed weight.
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1. BACKGROUND

Fertilizer management plays an im-
portant role for obtaining satisfactory
yields and to increase crop productivity.
Nutrient management may be achieved
by the involvement of organic sources,
bio fertilizers, and micro-nutrients
(Singh et al., 2002). Nitrogen fertilizer
is a key nutrient in the production of
non-legume crops. It is a component in
many biological compounds that plays a
major role in photosynthetic activity
and crop yield capacity (Cathcart and
Swanton, 2003) and its deficiency con-
stitutes one of the major yield limiting
factors for cereal production (Shah et
al., 2003). Studies have shown that
long-term use of fertilizers reduces crop
yields. This decrease is due to the acidi-
fication of the soil, the reduction of bio-
logical activity of the soil and the inap-
propriate physical properties of the soil
(Alexandratos, 2003). Chemical fertiliz-
ers have several negative impacts on
environment and sustainable agricul-
ture. Therefore, bio fertilizers are rec-
ommended in these conditions and
growth prompting bacteria uses as a re-
placement of chemical fertilizers (Wu et
al., 2005). Nitrogen is the most limiting
essential nutrient for maize production
(Aftab et al., 2007). Nitrogen has posi-
tive effect on storage of protein in
Maize seed and hence, the rates of this
element are effective in its distribution
in plant (Souza et al., 1998). The
growth and yield of crop can be ad-
versely affected by deficient or exces-
sive supply of any one of the essential
nutrients. However, in intensive agricul-
ture nitrogen is the major nutrient which
determining crop yield. Nitrogen as an

essential constituent of cell components
having direct effect on growth, yield
and quality of crop. Plant growth is af-
fected more due to deficiency of nitro-
gen than that of any other nutrient. Ni-
trogen fertilization influences dry matter
yield by influencing leaf area index, leaf
area duration and photosynthetic effi-
ciency (Mohan et al., 2015). A low ni-
trogen content in the soil leads to poor
absorption of micronutrients by plants,
which may be insufficient for the com-
plete development of the plant tissue
(Szulc, 2013). On the other hand, an
excessive accumulation of mineral ni-
trogen in the soil poses a risk of water
pollution as a result of nitrate leaching
by precipitation (Ladha et al., 2005).
Nitrogen (N) is essential for all biologi-
cal process that occurs in the plant. A
sub-optimal supply of N limits the ex-
pression of yield potentials of green
bean varieties (Dauda et al., 2015). Ni-
trogen deficiency is frequently a major
limiting factor for high yielding crops
all over the world (Salvagiotti et al.,
2008). The most important role of N in
the plant is its presence in the structure
of protein and nucleic acids which are
the most important building and infor-
mation substances of every cell. In addi-
tion, N is also found in chlorophyll that
enables the plant to transfer energy from
sunlight by photosynthesis. Thus, the
supply of N to the plant will influence
the amount of protein, amino acids, pro-
toplasm and chlorophyll formed. Con-
sequently, it influences cell size, leaf
area and photosynthetic activity (Walley
et al., 2005). Therefore, adequate sup-
ply of N is necessary to achieve high
yield potential in crops. In general, N



Journal of Crop Nutrition Science, 6(4): 14-25, Autumn 2020 16

deficiency causes a reduction in growth
rate, general chlorosis, often accompa-
nied by early senescence of older
leaves, and reduced yield (Erman et al.,
2011). Mckenzie and Hill (1995) stud-
ied the effects of two levels of N appli-
cations (0 and 50 kg N ha™) on chick-
pea and reported that the increase of N
rate from O to 50 kg N ha™' significantly
enhanced seed and dry matter yield,
harvest index, number of pods per plant
and 1000 seed weight. Nitrogen defi-
ciency generally results in stunted
growth and chlorotic leaves caused by
poor assimilate formation that leads to
premature flowering and shortening of
the growth cycle (Lincoln and Edvardo,
2006).

2. OBJECTIVES

Currrent study was done to determine
the effect of different level of nitrogen
and wheat genotypes on agronomic traits,
seed growth rate and correlation between

3. MATERIALS AND METHODS
3.1. Field and Treatments Information
This research was carried out to as-
sess the effect of different levels of ni-
trogen fertilizer on agronomic traits of
four wheat geno-types along 2010-2011
in Ahvaz city in south west of Iran. Ex-
perimental site located at altitude 31° 36
N and longi-tude 48 53 E and 51 m
above the sea level. Statistical pattern
was split plot experiment according
randomized com-plete block design
with three replica-tions. Main factor
included four levels of nitrogen fertiliz-
er (N1:60, N2:120, N3=180, N4=240
kg.ha, Urea Source) and sub plots con-
sisted four genotypes of Bread (Vi:
S85-19 as line, V,: Chamran) and Du-
rum (Vs3: Behrang, V4: Dena) Wheat.
Nitrogen fertilizer was consumed twice
(a half during the greening and the rest
during the stem elongation) equally. To
determine soil properties, sampling test
was done before sowing. Results of soil

characteristics. analysis were shown in table 1.
Table 1. Physical and chemical properties of studied field
Soil Absorbable elements (ppm) Soil tissue components .
Ec (%) Soil
depth (ds m'l) pH Total type
(cm) ) . Phosphorus Potassium Clay Silt  Sand P
nitrogen
0-20 2.7 8.1 740 16.1 210 38.5 44 17.5  Slit clay
20-40 24 8 380 7.2 120 443 42 13.7 loam

3.2. Farm Management

After ground preparation, the soil
feeding process was carried out based
on the results of soil sample analysis in
the laboratory. Nitrogen fertilizer from
urea source was consumed at 252 gram
per plot. One-third deduction was ap-
plied before planting as basal, next sec-
tion at end of tillering and final one-

third deduction applied at the spike
emergence stage. Phosphorus (P,0s)
fertilizer was obtained from triple super
phosphate source and was applied in
amount 120 gram per plot at pre-
planting stage. Potassium fertilizer was
applied from the potassium sulfate
source at 120 gr per plot. To combat
and try control the broadleaf and narrow
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leaf weeds, Duplosan Super (2.5 L.ha™)
and topic (1 L.ha'l) herbicides was used
at the end of tillage stage and before use
of topdressing fertilizer, respectively.

3.3. Measured Traits

In order to determine the yield two
planting lines from each plot harvested
and after the removal of marginal effect
were carried to the laboratory and were
placed in the oven at 75°C for 48 hours
and after ensuring that the samples were
completely dry, they were weighted and
finally the total yield was measured. In
order to evaluate remobilization effi-
ciency and contribution and current
photosynthesis seven days after flower-
ing from each plot after removing the
effects of lateral margin, five plants
were harvested and total dry weight was
measured. At the end of plant growth
grain yield and related traits were calcu-
lated using the relationship. Agro-
physiological traits were calculated by
the following equations (Papakosta and
Gagianas, 1991):
Equ.1. R=Y»-Y;
R= Redistribution of storage material
(grm?)
Y,= Dry weight of vegetative organs at
anthesis (gr.m'z)
Y ;= Dry weight of vegetative organs at
Maturity
Equ.2. Efficiency of redistribution
(gr.gr’) =R/Y,
Equ.3. Contribution of redistribution
(%) = R/seed yield
Equ.4. Current photosynthesis (gr.m™)
= seed yield-redistribution of storage
material
Equ.5. Current photosynthesis efficien-
cy (gr.gr'l) = Rate of current photosyn-

thesis/dry weight of vegetative organs at
anthesis.

Equ.6. Contribution of current photo-
synthesis (%) = 100-contribution of re-
distribution (%)

3.4. Statistical Analysis

Data analysis of variance was done
via using SAS software (Ver. 8) and the
means were compared by Duncan’s
multi range test at 5% probability level.
Correlation between traits was deter-
mined by Minitab software (Ver. 15).

4. RESULT AND DISCUSSION
4.1. Result of analysis of variance
4.1.1. Number of spike per square meter
According result of analysis of vari-
ance effect of nitrogen fertilizer, geno-
types and interaction effect of treat-
ments on number of spike per square
meter was significant at 5% probability
level (Table 2). Researchers reported
that the increase in nitrogen consump-
tion increases the number of spikes per
unit area, which can increase vegetative
growth and, consequently, increase the
amount of tillering due to nitrogen con-
sumption. In such a situation, the num-
ber of fertilized tillers per unit area in-
creases and the number of spikes per
unit area also increases (Mosanaei et al.,
2017).

4.1.2. Number of spikelet per spike
Result of analysis of variance revealed
effect of nitrogen fertilizer and geno-
types on number of spikelet per spike
was significant at 5% and 1% probabil-
ity level, respectively but interaction
effect of treatments was not significant
(Table 2).
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Table 2. Result analysis of variance of measured traits
Number Number Number of Number of 1000- . .
. . Seed Biologic Harvest
S.0.V of spike of spikelet seed per seed per seed ield ield index
per m’ per spike spikelet spike weight y y
Replication ns ns ns ns ns ns ns ns
Nitrogen (N) * * ns ok ns ok Hok *
Genotypes (G) * Hk ns * Hk * w3k ok
NxG * ns ns o ns * Hk ns
CV (%) 10.71 8.60 7.9 11.8 7.4 12.23 11.49 12.80
ms. " and . 1o significant, significant at 5% and 1% of probability level, respectively.
Continue table 2.
Rate of Efficiency Contribution Rate of current Efficiency of Contribution
5.0.¥ Redistribution of of hotosynthesis current of current
redistribution redistribution P y photosynthesis  photosynthesis
Replication ns ns ns ns ns ns
Nitrogen (N) * * * * * *
Genotypes (G) * * * * % ®
N X G %k * k k % 3k
CV (%) 9.85 14.9 11.13 9.42 7.75 6.75

ns.*and**. 1o significant, significant at 5% and 1% of probability level, respectively.

4.1.3. Number of seed per spikelet

According result of analysis of vari-
ance effect of nitrogen fertilizer, geno-
types and interaction effect of treat-
ments on number of seed per spikelet
was not significant (Table 2).

4.1.4. Number of seed per spike

Result of analysis of variance re-
vealed effect of nitrogen fertilizer and
interaction effect of treatments on num-
ber of seed per spike was significant at
1% probability level also effect of geno-
types was significant at 5% probability
level (Table 2). The correct and propor-
tional nitrogen application rate of ferti-
lizers increases wheat grain yield by
increasing the number of spikes per unit
area, and increasing the number of

seeds per spike has a lower role in rais-
ing the yield (Fowler and Brydon,
2001). According to the research of
Mosanaei et al. (2017), the effect of ni-
trogen fertilizer on the number of wheat
spikes was significant, which was con-
sistent with the results of the present
study. Nitrogen increases the biomass
production and increases the possibility
of retransmission of photosynthetic ma-
terials, producing more seeds per spike
and better filling them after flowering,
which will increase seed yield (Shang-
gan et al., 2000).

4.1.5. 1000-seed weight

According result of analysis of vari-
ance only effect of genotypes on 1000-
seed weight was significant at 1% prob-
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ability level but effect of nitrogen ferti-
lizer and interaction effect of treatments
was not significant (Table 2). Sadeghi
and Kazemeini (2011) reported increas-
ing the amount of nitrogen application
increased the weight of 1000-seed in
barley varieties. Since nitrogen fertilizer
increases dry matter production and leaf
area, barley seed also became heavier
with increasing nitrogen application.

4.1.6. Seed yield

Result of analysis of variance re-
vealed effect of nitrogen fertilizer on
seed yield was significant at 1% proba-
bility level also effect of genotypes and
interaction effect of treatments was sig-
nificant at 5% probability level (Table
2). Some researches realized nitrogen
fertilizer can increase vegetative growth
and seed yield. A desirable increase of
nitrogen can expand the most important
factor of seed yield, number of seeds
per spike (Fang et al., 2010; Khalilza-
deh et al., 2013).

4.1.7. Biologic yield

According result of analysis of vari-
ance effect of nitrogen fertilizer, geno-
types and interaction effect of treat-
ments on biologic yield was significant
at 1% probability level (Table 2). Naseri
et al. (2010) reported that the highest
seed yield and biologic yield were ob-
tained in 160 and 240 kg N.ha' with
5100 and 14360 kg.ha™, respectively.

4.1.8. Harvest index

Harvest index is also an important
factor in increasing yield, in grains, the
increase in biomass has reached its final
limit, hence the increase in seed yield

through the allocation of more photo-
synthetic materials to the sink (seeds) is
possible, in which case the harvest in-
dex will significantly increase (Krish-
nan et al., 2003). Result of analysis of
variance revealed effect of nitrogen fer-
tilizer and genotypes on harvest index
was significant at 5% and 1% probabil-
ity level, respectively but interaction
effect of treatments was not significant
(Table 2). The variability of the harvest
index in the plants depends on the dif-
ference in the production of the assimi-
lates during the seed filling and re-
transplantation of the assimilates before
the pollination of each genotype and the
strength of the reservoir (Nour mo-
hammadi et al., 2001).

4.1.9. Rate of Redistribution

According result of analysis of vari-
ance effect of nitrogen fertilizer, geno-
types and interaction effect of treat-
ments on rate of redistribution was sig-
nificant at 5% probability level (Table
2). Sources of photosynthetic material
for grain filling include current photo-
synthesis, re-transfer of photosynthetic
materials stored in vegetative organs
before pollination and redistribution of
stored materials in vegetative organs
from pollination stage to beginning of
linear growth grains (Naderi, 2001).

4.1.10. Efficiency of redistribution
Result of analysis of variance re-
vealed effect of nitrogen fertilizer,
genotypes and interaction effect of
treatments on efficiency of redistribu-
tion was significant at 5% probability
level (Table 2). High photosynthetic
capacity of the plants under treatment
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assimilates transfer to the seed and pro-
ductions of dry matter are the factors
that influence the number of fertile
spikes. Adding micronutrients to the
soil at sensitive growth stages of plant
especially at the tillering stage and stem
elongation stage will increase the num-
ber of spikes per square meter and con-
sequently will enhance the yield (Gas-
tillo et al., 1992). Modhej and Mojadam
(2006) reported that, biological yield is
one of the traits which deeply decrease
when nitrogen decrease. The redistribu-
tion of the substances stored in transient
sources to the sink organs is called re-
mobilization (Gardner et al., 2003).

4.1.11. Contribution of redistribution
According result of analysis of vari-
ance effect of nitrogen fertilizer, geno-
types and interaction effect of treat-
ments on contribution of redistribution
was significant at 5% probability level
(Table 2). Schneider (1993) stated two
types of carbohydrate sources are
providing photosynthetic material at
grain filling period. Current photosyn-
thetic products are transferred directly
to seed and redistribute the photosyn-
thetic materials stored in stored tissues.

4.1.12. Rate of current photosynthesis
Result of analysis of variance re-
vealed effect of nitrogen fertilizer,
genotypes and interaction effect of
treatments on rate of current photosyn-
thesis was significant at 5% probability
level (Table 2). The wheat grain yield
mainly depends on the formation, trans-
location, partitioning and accumulation
of assimilates during grain filling peri-
od. Also, photosynthetic activity of

source (leaves) and storage ability of the
sink (grains) after anthesis are the main
factors limiting wheat grain yield (Bi-
janzadeh and Emam, 2010).

4.1.13. Efficiency of current photosyn-
thesis

According result of analysis of vari-
ance effect of nitrogen fertilizer, geno-
types and interaction effect of treat-
ments on efficiency of current photo-
synthesis was significant at 5% proba-
bility level (Table 2).

4.1.14. Contribution of current photo-
synthesis

Result of analysis of variance re-
vealed effect of nitrogen fertilizer,
genotypes and interaction effect of
treatments on contribution of current
photosynthesis was significant at 5%
probability level (Table 2). Saeedin
(2016) evaluated correlation between
biological yield and seed yield of cow-
pea and reported a positive and signifi-
cant correlation between mentioned
traits. Its seem biological yield in-
creased because of accumulation of
photosynthetic products and high poten-
tial of seeds (reservoir) for absorption
and accumulation of dry matter. There-
fore, any increases in seed yield also
increases the biological yield. However,
less dry matter is accumulated in case of
micronutrient deficiency, which de-
creases biological yield.

4.2. Seed growth rate

Grain filling rate changes between
different level of nitrogen fertilizer until
27 days after anthesis had an increasing
trend and after it decreased. The similar
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trend has been seen between different
wheat genotypes. 240 and 180 kg.ha"1
nitrogen had the highest amount of seed
weight and the lowest one was for con-
trol (Fig.1).
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Fig. 1. Compare seed growth rate of differ-
ent level of Nitrogen. (N1=60, N2=120,
N3=180, N4=240 kg.ha™).

Also Chamran and S-85-19 had the
maximum and minimum amount of
seed weight between different geno-

types (Fig.2).
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Fig. 2. Compare seed growth rate of differ-
ent wheat genotypes. (G;: S85-19, Gy
Chamran, G;: Behrang, G4: Dena).

Nitrogen increases the production of
biomass and increases the possibility of
retransmission of photosynthetic mate-
rials, producing more seeds per spike
and better filling them after flowering,

which will increase seed yield (Shang-
gan et al., 2000).

4.3. Correlation between traits

Correlation coefficient analyses help
researchers to distinguish significant
relationship between traits (Agrama,
1996). Assessment of relationship using
correlation coefficient analyses help
breeders to distinguish significant rela-
tion between traits. Determination of
correlation coefficients is an important
statistical procedure to evaluate breed-
ing programs for high yield, as well as
to examine direct and indirect contribu-
tions to yield variables (Semahegn Be-
lete, 2011). Knowing the relationship
among these processes and investigat-
ing other quantitative traits make breed-
ing programs and their success more
optimistic and secure (Mijic et al.,
2006). Seed yield is a quantitative trait,
which expression is the result of geno-
type, environmental effect and geno-
type-environment interaction (Gunasek-
era et al., 2006). Simple correlation co-
efficients between studied traits were
estimated according to Pearson coeffi-
cient. Result showed the significant cor-
relation  between  biologic  yield
(r=0.97"), seed weight (r=0.92""), har-
vest index (r:0.91**), number of seed
per m’ (r= 0.77**), number of seed per
spike (r= 0.75""), number of seed per
spikelet (r= 0.717), rate of current pho-
tosynthesis (r= 0.69"), rate of redistri-
bution (r= 0.66 ), number of spike per
m” (r= 0.62"), number of spikelet per
spike (r= 0.59"), contribution of current
photosynthesis (r= 0.59"), efficiency of
current photosynthesis (r= 0.54) and
seed yield was observed (Table 3).
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Table 3. Correlation between traits

Traits 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 -
2 -0.52* -
3 0.59* 0.52* -
4 0.61* -0.56* -0.51%* -
5 0.53* 0.61* 0.66* 0.61* -
6 0.55% 0.65* 0.69%* 0.70%* 0.74%* -
7 0.62* 0.59* 0.71%* 0.75%* 0.77%* 0.927%% -
8 0.65* 0.63* 0.73%%* 0.79% 0.82%%* 0.95% 0.97%* -
9 0.67* 0.66* 0.75%%* 0.73%%* 0.91%* 0.84# 0.91%* 0.91%%* -
10 0.27" 0.25™ 0.23" 0.33™ 0.25" 0.33™ 0.66%* 0.51* 0.48™ -
11 0.29" 0.23™ 0.20™ 0.20™ 0.23" 0.38™ 0.63* 0.55% 0.43"™ 0.51%* -
12 0.24"™ 0.21™ 0.14"™ 0.22™ 0.33" 0.35™ 0.61* 0.50%* 0.41™ 0.53* 0.53* -
13 0.22" 0.25™ 0.16™ 0.17"™ 0.21" 0.37™ 0.69%* 0.56* 0.49"™ 0.57* 0.57* 0.51* -
14 0.19" 0.15™ 0.18"™ 0.19™ 0.18"™ 0.39™ 0.54* 0.52% 0.47" 0.59%* 0.59* 0.54* 0.50%* -
15 0.15" 0.17" 0.22" 0.26™ 0.33" 0.41™ 0.56* 0.53* 0.45" 0.52%* 0.52* 0.56%* 0.59* 0.55%* -
ns, * and **

: no significant, significant at 5% and 1% of probability level, respectively.

1: Number of spike per m”, 2: Number of spikelet per spike, 3: Number of seed per spikelet, 4: Number of seed per spike, 5: Number of seed per m* 6: 1000-seed
weight, 7: Seed yield, 8: Biologic yield, 9: Harvest index, 10: Rate of Redistribution, 11: Efficiency of redistribution, 12: Contribution of redistribution, 13: Rate of
current photosynthesis, 14: Efficiency of current photosynthesis, 15: Contribution of current photosynthesis.
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Some researchers reported the in-
crease of nitrogen causes a significant
increase of the number of tillers per
plant and fertilized tillers, leaves surface
and durability of flag leaf, biological
yield, number of spike per square meter
and number of seeds per spike and the
positive and significant effects of these
traits on the seed yield, also a positive
correlation between the number of seeds
per spikelet and the number of spikelet
per spike with the seed yield (Ehdaie
and Waines, 2001; Kumar et al., 2001).

S. CONCLUSION

The highest grain filling rate belonged
to consume 240 and 180 kg.ha"1 nitro-
gen fertilizer and Chamran genotype at
27 days after anthesis.

ACKNOWLEDGMENT
The author thank all participants,
who took part in the study.

FOOTNOTES

CONFLICT OF INTEREST: Author
declared no conflict of interest.
FUNDING/SUPPORT: This study was
done by support of Department of
Agronomy, Islamic Azad University,
Khuzestan Science and Research
Branch.

REFRENCES

Aftab, W., A. Ghaffar, M. M. Khalid
Hussain. and W. Nasim. 2007. Yield
response of maize hydrides to varying
nitrogen rates. Pak. J. Agri. Sci. 44(2):
217-220.

Agrama, HAS. 1996. Sequential path
analysis of seed yield and its compo-

nents in maize. Plant Breeding.
115:343-346.

Alexandratos, N. 2003. World agricul-
ture: Towards 2015-30. Cong. Global
Food Security and Role of Sustainable
Fertil. Rome. Italy.

Bijanzadeh, E. and Y. Emam. 2010.
Effect of defoliation and drought stress
on yield components and chlorophyll
content of wheat. Pak J Biol Sci.
13(14): 699-705.

Cathcart, R. J. and C. J. Swanton.
2003. Nitrogen management will influ-
ence threshold values of green foxtail in
corn. Weed Sci. 51: 975-986.

Dauda, S. N., E. B. Amans, H. Mani.
and R. A. Yahaya. 2015. Yield and
yield components of green bean
(Phaseolus vulgaris L.) varieties re-
sponse to nitrogen and phosphorus rate.
Gashua Journal of Irrigation and Deser-
tification Studies. 1(1-2): 57-68. In:
Adelson, P. A., G .T .J. Mercelo. and
L. A. Dejaio. 2000. Growth and yield
of common bean varieties at two soil
phosphorus level, under biological ni-
trogen fixation. Pesquisa Agropecuaria
Brasileira. 35(4): 809-817.

Ehdaie, B. and D. G. Waines. 2001.
Sowing date and nitrogen rate effects on
dry matter and nitrogen partitioning in
bread and durum wheat. Field Crops
Res. J. 73(1): 7-61.

Erman, M., S. Demir, E. Ocak, S.
Tufenkci, F. Oguz. and A. Akkopru.
2011. Effects of Rhizobium, arbuscular
mycorrhiza and whey applications on
properties in chickpea under irrigated
and rainfed conditions, yield compo-
nents, nodulation and AMF coloniza-
tion. Field Crops Res. 122(1): 14-24.



Journal of Crop Nutrition Science, 6(4): 14-25, Autumn 2020 24

Fang, Y., X. Bing-Cheng, T. Neil. and
L. Feng-Min. 2010. Grain yield, dry
matter accumulation and remobilization
and root respiration in winter wheat as
affected by seeding rate and root prun-
ing. Eur. J. Agron. 33: 257-266.
Fowler, B. D. and J. Brydon. 2001.
No-till winter wheat production on the
Canadian prairies. Agron. J. 81: 817-
825.

Gardner, F. P., B. Pearce. and R. L.
Mitchell. 2003. Physiology of crop
plants. Jodhpur Scientific Pub. 328 p.
Gastillo, E. G., R. J. Buresh. and K.
T. Ingram. 1992. Lowland rice yield as
Affected by timing of water deficit and
nitrogen fertilization. Agron. J. 84: 152-
159.

Gunasekera, C. P., L. D. Martin, K.
H. M. Siddique. and G. H. Walton.
2006. Genotype by environment inter-
actions of Indian mustard (Brassica
juncea L.) and Rapeseed (B. napus L.)
in Mediterranean-type environments. 1.
Crop growth and seed yield. Euro. J.
Agron. 25:1-12.

Khalilzadeh, Gh., A. R. Eivazi, J.
Mozaffari. and Y. Arshad .2013. Ge-
netic variation for the efficiency of ni-
trogen uptake and use in Bread wheat
cultivars of Iran and Azerbaijan. Int. J.
Farming and Allied Sci. 2(21): 900-908.
Krishnan, P., S. Nagarajan, M.
Dadlani. and A. V. Moharir. 2003.
Characterization of wheat (Triticum
aestivum L.) and soybean (Glycine max
L.) seeds under accelerated aging condi-
tions by proton nuclear magnetic spec-
troscopy. Seed Sci. Technol. 31: 541-
550.

Kumar, A., B. Singh. and J. Sing.
2001. Response of macanip heat (7. du-

rum) nitrogen. Phosphorus and sodic
water on loamy-sand of southwest hira-
gana. Indian J. 46(1): 118-121.

Ladha, K. J., H. Pathak, T. J.
Krupnik, J. Six. and C. Van Kessel.
2005. Efficiency of fertilizer nitrogen in
cereal production: Retrospect and pro-
spects. J. Adv. Agron. 87: 85-156.
Lincoln, T. and Z. Edvardo. 2006. As-
similation of mineral nutrition. In: Plant
Physiology (4™ Edition), Sinaur Associ-
ates. Inc. Pub. Sunderland. 705 pp.
McKenzie, B. A. and G. D. Hill. 1995.
Growth and yield of two chickpea (Cic-
er arietinum L.) varieties in Canterbury,
New Zealand. New Zealand J. Crop and
Horti. Sci. 23: 467-474.

Mijic, A., M. Krizmani¢, V. Guberac
and S. Marié. 2006. Stabilnost prinosa
ulja nekoliko OS hibrida suncokreta.
Poljoprivreda. 12(1): 5-10.

Modhej, A. and M. Mojadam. 2006.
Effect of harvesting levels and nitrogen
fertilization on source limitation and
yield in dual-purpose (Forage and seed)
Barley. J. Agric. Sci. 13: 143-151.
Mohan, S., M. Singh. and R. Kumar.
2015. Effect of nitrogen, phosphorus
and zinc fertilization on yield and quali-
ty of kharif fodder: A review. Agri.
Rev. 36(3): 218-226.

Mosanaei, H., H. Ajamnorozi, M. R.
Dadashi, A. Faraji. and M. Pessara-
kli. 2017. Improvement effect of nitro-
gen fertilizer and plant density on wheat
(Triticum aestivum L.) seed deteriora-
tion and yield. Emir. J. Food Agric.
29(11): 899-910. In: Nourmohammadi,
Gh., A. Siadat. and A. Kashani. 2010.
Cereal Crops. Ninth Printing. Chamran
University Press. Ahvaz. Iran. p. 48.



Torfi, Investigation Response of Wheat Genotypes to Different... 25

Naderi, A. 2001. Evaluation of genetic
diversity and modeling of potential for
redistribution of assimilate and nitrogen
to grain in wheat genotypes under water
stress. PhD. Thesis. IAU. Ahvaz
Branch. 243 pp. (Abstract in English)
Naseri, R., A. Mirzaei, R. Soleimani.
and E. Nazarbeygi. 2010. Response of
bread wheat to nitrogen application in
calcareous soils of western Iran. J.
Agric. Environ. Sci. 9(1): 79-85.
Noormohammadi, G. A., A. Siadat.
and G. Fathi. 2001. Seed farming.
Chamran Univ. Press. pp: 468.
Papakosta, D. K. and A. A. Gagianas.
1991. Nitrogen and dry matter accumu-
lation, remobilization, and losses for
Mediterranean wheat during grain fill-
ing. Agron. J. 83: 864—-870.

Sadeghi, H. and A. R. Kazemeini.
2011. Effect of crop residue manage-
ment and nitrogen fertilizer on grain
yield and yield components of two bar-
ley cultivars under dry land conditions.
Iran. J. Crop Sci. 13(3): 436-451.
Saeedin, Z. 2016. Evaluate effect of
different level of micronutrient on seed
yield of cowpea. 14™ Natl. Iranian Crop
Sci. Cong. (Abstract in English)
Salvagiotti, F., K. G. Cassman, J. E.
Specht, D. T. Walters, A. Weiss. and
A. Dobermann. 2008. Nitrogen uptake,
fixation and response to N in soybeans:
A review. Field Crops Res. 108: 1-13.
Schneider, H. 1993. The role of carbo-
hydrate storage and redistribution in
source-sink relation of wheat, barley at
grain filling. New Phytol. 123: 233-245.
Semahegn Belete, Y. 2011. Genetic
variability, correlation and path analysis
studies in Mustard Genotypes. Int. J.
Plant Breed and Genet. 5: 328-338.

Shah, Z., S. H. Shah, M. B. Peoples,
G. D. Schwenke. and D. F. Herriedge.
2003. Crop residue and fertilizer N ef-
fects on nitrogen fixation and yields of
legume nitrogen cereal rotations and
soil fertility. Field Crops Res. 83: 1-11.
Shanggan, Z. P., A. Shao. and J.
Dychmans. 2000. Nitrogen nutrition
and water stress effects on leaf photo-
synthetic gas exchange and water use
efficiency in winter wheat. Environ.
Exp. Bot. 44: 141-149.

Singh, D. K., A. K. Pandey, U. B.
Pandey. and S. R. Bhonde. 2002. Ef-
fect of farmyard manure combined with
foliar application of NPK mixture and
micronutrients on growth, yield and
quality of Onion. Newsletter-Natl. Hor-
ti. Res. Develop. Found. 21-22: 1-7.
Souza, S. R., E. Mariam, L. M. Stark.
and M. S. Fernandes. 1998. Nitrogen
remobilization during the reproductive
period in two Brazilian rice varieties. J.
Plant Nutr. 21: 2049-2053.

Szule, P. 2013. Effects of soil supple-
mentation with urea and magnesium on
nitrogen uptake, and utilization by two
different forms of maize (Zea mays L.)
differing in senescence rates. Polish J.
Environ. Stud. 22: 239-248.

Walley, F. L., S. K. Boahen, G. Hna-
towich. and C. Stevenson. 2005. Ni-
trogen and phosphorus fertility man-
agement for desi, kabuli chickpea. Ca-
nadian Journal of Plant Sci. 85: 73-79.
Wu, S. C,, Z. H. Caob, Z. G. Lib, K.
C. Cheunga. and M. H. Wong. 2005.
Effects of bio-fertilizer containing N-
fixer, P and K solubilizes and AM fungi
on maize growth. Geoderma. J. 125:
155-166.



	3. MATERIALS AND METHODS
	3.1. Field and Treatments Information
	3.2. Farm Management
	After ground preparation, the soil feeding process was carried out based on the results of soil sample analysis in the laboratory. Nitrogen fertilizer from urea source was consumed at 252 gram per plot. One-third deduction was applied before planting ...
	4. RESULT AND DISCUSSION

