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Introduction

In recent decades, agricultural production has been largely dependent on chemical fertilizers, which have led
to some environmental problems. Plant residues, by providing nutrients to the soil, can maintain soil fertility,
increase soil organic matter content, retain soil moisture, reduce evaporation, and stimulate microbial activity.
Limited information is available on the effect of residue rates and cultivation methods on the amount of dry
matter remobilization and contribution of current photosynthesis of wheat (Triticum aestivum L.) under the
climatic conditions of Dasht-e-Azadegan.

Materials and Methods

In order to evaluate the amount of dry matter remobilization and the contribution of current photosynthesis of
seed wheat. Under the influence of three cultivation methods and different amounts of plant residues, a split-plot
layout based on a randomized complete block design (RCBD) with three replications was established in the
Research Center for Agriculture Jihad of Dasht-e Azadegan County, Khuzestan Province, Iran in the crop year
2023-2024. The main factor was the three mechanized cultivation methods including (1- surface drilling, 2- ridge
planting, 3- floor method) and the subfactor was the application of different amounts of wheat residues at four
levels including (1- no plant residues (control), 2- one-third of residues (equivalent to 2500 kg.ha't), 3- two-
thirds of residues (equivalent to 5000 kg.ha?), and 4- one hundred percent of residues (equivalent to 7500 kg.ha-
D). Leaf area, amount of remobilization, efficiency of dry matter remobilization, contribution of dry matter
remobilization, amount of current photosynthesis, efficiency of current photosynthesis, contribution of current
photosynthesis, rate of accumulation of seed yield, rate of accumulation of biological yield, percentage of seed
nitrogen, and percentage of seed protein were measured.

Results and Discussion

Results of analysis of variance showed that the effect of cultivation method on traits of leaf area, amount of
remobilization, efficiency dry matter remobilization, at the 1% probability level and on traits of contribution of
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dry matter remobilization, contribution of current photosynthesis, rate of accumulation seed yield at the 5%
probability level was significant but on traits of amount of current photosynthesis, efficiency current
photosynthesis, rate of accumulation biological yield, percentage of seed nitrogen and percentage of seed protein
was not-significant. Also, results showed that the effect of plant residues on traits of leaf area, amount of dry
matter remobilization, efficiency dry matter remobilization, percentage of seed nitrogen and percentage of seed
protein at the 1% probability level and on traits of contribution of dry matter remobilization and contribution of
current photosynthesis at the 5% probability level was significant but on traits of amount of current
photosynthesis, efficiency current photosynthesis, rate of accumulation seed yield, rate of accumulation
biological yield, was not-significant. Also, results of analysis of variance showed the effect of the interaction of
cultivation method and plant residues on traits of amount of remobilization and efficiency dry matter
remobilization, at the 1% probability level was significant but on traits of leaf area, contribution of dry matter
remobilization, amount of current photosynthesis, efficiency current photosynthesis, contribution of current
photosynthesis, rate of accumulation seed yield and rate of accumulation biological yield was not-significant.
The results of comparison showed that the highest efficiency of dry matter remobilization was related to the
treatment of one hundred percent of residues in row and ridge cultivation conditions (23.3%), and the lowest
efficiency of dry matter remobilization was related to the treatment of no plant residues in surface drilling
(9.42%). Also, surface drilling had the highest remobilization (22.4%), and the treatment with no plant residues
had the lowest (15.27%). The highest contribution of current photosynthesis was observed in the floor method
(83.2%) and in one hundred percent of residues treatment (84.7%). The highest rate of accumulation seed yield
was obtained in the treatment in ridge planting (0.042) and floor method (0.045 g.day), and the lowest rate of
accumulation seed yield was obtained in the surface drilling (0.036 g.day?). The highest percentage of seed
protein was related to the treatments of two-thirds of residues (16.63%) and one hundred percent of residues
(16.86%), but the lowest percentage of seed protein was obtained in treatments of no plant residues and one-third
of residues. The findings demonstrate that integrating crop residue management with appropriate cultivation
methods enhances nitrogen availability and soil health, leading to more efficient dry matter remobilization and
improved grain protein content. This reflects a regenerative agricultural approach, where resource recycling and
soil stewardship directly contribute to crop resilience and nutritional quality. Such practices not only optimize
wheat productivity but also promote long-term sustainability by reducing dependenc on chemical inputs.
Ultimately, this study underscores that environmentally conscious farming is foundational to food security and
sustainable livelihoods, aligning agricultural success with ecological and human well-being.

Conclusion

The results showed that applying plant residues and appropriate nutritional management increase nitrogen
storage and improve seed protein quality. Generally, plant residues management and selection of appropriate
cultivation methods can play a significant role in the growth and quality of wheat grain by improving
photosynthetic conditions and dry matter remobilization.

Keywords: Percentage of seed nitrogen, Percentage of seed protein, Rate of accumulation of seed yield,
Ridge planting.
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Fig. 1- Average comparison of the interaction effect of dry matter remobilization (g.stem™) of wheat under Cultivation
methodx plant residues (If the numerical difference between two treatments is greater than the LSD number, it indicates a
statistically significant difference between the two treatments.)
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Fig. 2- Average comparison of the interaction effect of efficiency dry matter remobilization of wheat under cultivation
methodx plant residues (If the numerical difference between two treatments is greater than the LSD number, it indicates a
statistically significant difference between the two treatments.)
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Table 6- Analysis of variance (mean of squares) for seed nitrogen and protein percentage of wheat under cultivation
method and plant residues

sl as,ys &l 5595 W13 gy
df Seed nitrogen Seed protein
Sl
Block 2 0.046 1.30
S by, ns ns
Cultivation method 2 0011 0.32
el
phel sl 4 0.030 0.84
Main error
LS sHle 3 0.246" 6.93"
Plant residues
RS bl x S g,
Cultivation method x Plant 6 0.009™ 0.27"™
residues
=P el 18 0.018 0.51
Sub error
Olyeeds g 35
- 4.48 4.45
CV (%)
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ns,* and **: are non-significant, significant at 5 and 1% probability levels, respectively.
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Table 7- Average comparison of seed nitrogen and protein percentage under cultivation method and plant residues
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Seed nitrogen (%) Seed protein (%)
S b,
Cultivation method
Adygser
. . 3.06 16.18
Ridge planting
NS s
Surface drilling 801 1591
5 us
3.01 15.88
Floor method
LSD (0.05) 0.08 0.79
blé; zslaws
Residues
Ll o9
. 2.89 15.27
No plant residues
2lS Gble pow
One-third of residues 288 152
2l bl pow 9o
Nt 16.
Two-thirds of residues 315 663
LG aop Ve e
N A 16.
One hundred percent of residues 819 686
LSD (0.05) 0.22 1.2
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If the numerical difference between two treatments is greater than the LSD number, it indicates a statistically significant
difference between the two treatments.
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