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	A field experiment was conducted during the wheat-growing season on a clay-loam soil to investigate the interaction between irrigation management, sowing dates, and winter wheat productivity. The study assessed three irrigation regimes (Irr1: highest, Irr2: moderate, Irr3: lowest) and three planting dates (PD1: 15 November, PD2: 30 November, PD3: 15 December) using a split-plot design with four replications. Results demonstrated that Irr1 required the highest seasonal water input (1,342 mm) and consumptive use (892 mm), whereas Irr3 reduced both by 24% and 19%, respectively. Early sowing (PD1) significantly enhanced grain yield (6.82 t/ha), straw yield (8.45 t/ha), and 1000-grain weight (48.2 g), surpassing PD3 by 18.6%, 17.4%, and 20.3%, respectively. Critically, PD1 improved water productivity (1.21 kg grain/m³) by 27.2% compared to PD3 (0.89 kg grain/m³), despite lower irrigation inputs. These findings highlight that combining mid-November sowing with strategic irrigation reductions (e.g., Irr2) optimizes yield-water trade-offs, achieving 94% of Irr1’s yield with 18% less water. The study provides evidence-based strategies for enhancing climate resilience in water-scarce regions, emphasizing that timely sowing, not maximal irrigation, drives productivity and resource efficiency. These practices could reduce agricultural water demand while safeguarding food security under increasing climatic variability.
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1. INTRODUCTION 	Comment by DD: Et al need to be italicised

Food security is greatly dependent on irrigation agriculture. Water shortage and the requirement for effective water management techniques are two of the sector's major obstacles. The current status of irrigation agriculture, the significance of drainage systems, and the effects of water reuse regulations will all be covered in this overview (El-Shahed, 2022). The yield of wheat, a staple crop, is greatly impacted by irrigation; research indicates that the best irrigation schedules can increase productivity by optimizing grain and biomass yields (Elkot et al., 2024). Under drought stress, different wheat crops and sowing dates have a substantial impact on yield and physiological characteristics. According to research, wheat yield is significantly influenced by the timing of sowing as well as the presence of water stress throughout critical growth stages. Significant production reductions result from water stress during the flowering and grain-filling stages; research indicates that stress during these stages can reduce grain yield by up to 35% (Mbave, 2013). With notable variations in yield components like spike length and grains per spike, early sowing dates (like November) consistently produce better results than later dates (Sokoto & Singh, 2013; Dwivedi et al., 2019). To optimize production potential, wheat should be sown in November or early December. Delayed sowing is associated with lower yield and drought tolerance (Sokoto & Singh, 2013).  Another important factor is when to water; research shows that a single irrigation at the crown root initiation stage greatly increases output when compared to rainfed circumstances (Dwivedi et al., 2019). On the other hand, some research indicates that some genotypes may be able to adapt to late sowing and drought conditions, suggesting that breeding programs could concentrate on creating resilient varieties that can withstand these difficulties, even though early sowing and proper water management are advantageous (Sokoto & Singh, 2013).
Variations in wheat crop and sowing dates substantially impact quality, yield, and growth metrics. While late sowing frequently results in lower yields due to unfavorable weather conditions, research suggests that the best dates for sowing can increase wheat output (Alam et al., 2022, and Sah et al., 2022). Wheat sown on November 10 achieved the highest grain yield and growth metrics, while later dates showed a decline in yield by 11-14% (Sah et al., 2022 & Sarhadi et al., 2024). Dates of sowing also have an impact on quality attributes; optimal sowing increases water absorption and dropping number, while late sowing might improve grain protein concentration and gluten quality (Abdulla et al., 2024). Because different cultivars react differently to different planting times, affecting overall quality and yield, the relationship between sowing date and variety is critical (Sarhadi et al., 2024 & Abdulla et al., 2024). Haj et al. (2007) reported that late November sowing dates yielded higher wheat yields than early sowings, but no significant differences were found due to irrigation. Wheat requires 1546 degree-days from planting to maturity, potentially causing heat stress. Meena et al., (2015) reported that the highest grain yield was achieved in November, with the highest yields at par with November's 5th sowing. Irrigation scheduling at 25% maximum allowable depletion (MAD) of available soil moisture (ASM) resulted in higher yields, with I1 treatment yielding 27.4% more. High seasonal mean temperature reduced yield by 43.7%. The highest water-use efficiency and benefit-cost ratio were recorded in 25% MAD and 50% MAD. This research aims to (1) identify the optimal sowing dates and key yield components for wheat cultivation, and (2) evaluate the impact of varying sowing dates and irrigation levels on winter wheat yield and water productivity. By establishing data-driven guidelines, the study seeks to help farmers optimize irrigation practices, reducing costly water usage while maintaining or improving crop productivity, thereby supporting sustainable farming strategies in water-scarce environments.	Comment by DD: Articles missing in few places

2. Materials and Methods 

2.1. Experimental Procedures
The field experiment was conducted during the growing season in 2022/23 by a private farmer. The experimental area has an arid climate with rainfall throughout the year, with an annual average of just 53 mm. Temperatures are generally warm, with a yearly average of 21.2°C. Summers are particularly hot, with August being the warmest month, averaging 27.9°C. Winters are mild, with January being the coolest month, averaging 13.5°C. Humidity levels vary, but the region remains relatively dry overall. This climate is typical for areas in the Nile Delta, making it suitable for certain crops but challenging under abiotic stress conditions were obtained from the weather station located at the experimental area and are shown in Figure 1.

	Comment by DD: Title can be Weather prevailed during the crop season, EVAP, RAIN, WIND CAN BE PROVIDED IN SECONDARY AXIS
 Figure 1. The data on average temperature and relative humidity were obtained from the weather station installed at the NASA power (https://power.larc.nasa.gov/data-access-viewer/).

2.2. Experiment Soil characteristics
Soil texture up to 30 cm depth at the experimental site is classified as clay-loam soil. Soil is characterized by sand 17.75 %, silt 37.35%, and clay 44.9%. The experimental soil’s physical and chemical properties are bulk density 1.18 mg/m3, pH 8.08, EC 1.53 dS/m, soluble Ca++ 3.65, Mg++ 2.1, Na+ 8.05, K+ 0.7, HCO3- 6.75, Cl- 2.5, SO4-- 4.75 meq/L. The soil moisture properties were field capacity 43% w/w, permanent wilting point 23.9 % w/w, and available water 19.45%.
Wheat (Triticum aestivum L.) cultivar “Misr 2” was sown in the 2022/23 growing season.  	Comment by DD: italic
A split-plot design with four replicates was used. The whole plot was allocated for dates of sowing dating, while the subplots were implemented for irrigation absence. Planting dates were November 15 (PD1), November 30 (PD2), and December 15 (PD3). The deficit irrigation treatments used were treated in subplots, (Irr1) = five irrigations, (Irr2) = four irrigations, (Irr3) = three irrigations. Date of harvest: May 1st, 2022. Before cultivation, each plot received 0.042 ton/ha of superphosphate (15.5% P2O5). The recommended amount of nitrogen fertilizer, 0.032 ton/ha, was applied. Throughout the growing season, the various agricultural techniques were carried out as advised. All other agricultural practices for wheat crop production were carried out according to the recommendations of the Egyptian Ministry of Agriculture and Land Reclamation. 
3.2. Irrigation measurement:
Irrigation in the respective treatments was based on 3, 4, and 5 irrigations. The irrigation water was applied to the experimental plots until reaching the end of the plot length. This was measured and delivered by a constant rectangular weir with steel gates for each plot. The rate of discharge was 0.0165 m3/min at an effective head of 10 cm. The volume of water that was applied to each plot of the conventional treatment (Irr) was calculated as follows Bos, (1989);
Q = q × t                                                                                                           (1)
Where;
Q = volume of water delivered to each plot, q = the discharge of the weir, t = the time of irrigation (min). The surface area of each plot was 52.5 m2. Each 7.5 m x 7.0 m plot was made into small basins, which were furrowed, and each furrow was fed individually. Four plants were selected at random for each plot to estimate the yield components, whereas the straw yield and the grain yield (ton/ha) were calculated for the yield of whole plot. The data recorded at harvest were as follows: 1000-grain weight (g), straw yield, and grain yield (ton/ha).

4.2. Crop water relations
4.2.1. Crop evapotranspiration (ETc):
Crop evapotranspiration (ETc) or so-called crop consumptive use (CU) was determined directly from the soil moisture depletion in the effective root zone. The summation of the soil moisture depletion (SMD) between each two successive irrigations from planting up to the harvest gives the seasonal crop water consumptive use. The consumptive use values were corrected for the time in days from the irrigation event to the time of sampling after irrigation using the daily average of the considered period. ETc was also computed by the indirect method according to Doorenbos et al., (1979) as follows;
ETc = ET0 × Kc                                                                                                                                                                  (2)
Where:
ETc= Crop evapotranspiration, ET0= reference crop evapotranspiration was calculated by CROPWAT model v.8.0 (Smith, 1992) based on the agro-metrological data collected for the studied area, and       Kc = crop coefficient, values of the Kc were quoted from FAO (Allen et al., 1998). The four distinct growing stages of the growing period of wheat and their corresponding Kc values are presented in Figure 2. 
	Comment by DD: Kc can be secondary axis for better clarity about values
Figure 2.  Wheat crop coefficient (Kc) and period (d) during the growth stages


4.2.2. Water Productivity (WP):
Crop water productivity of wheat was calculated according to the equation presented by Zhang (2003) as follows:
WP =      Wheat yield, Y (kg/ha)                                                                 (3)
          Applied irrigation water (m3/ha)

4.2.3. Water applied (Wa):
Seasonal water applied was calculated as described by Giriappa, (1983).
Wa = IW + ER + S                                                                                (4)
Where:
IW is the irrigation water applied, ER is the effective rainfall, and S is the contribution of the groundwater table to crop water use.
5.2. Measuring yield and yield components:
At maturity, the 1000-grain weight, grain yield, and straw yield of wheat were measured from the central area of each subplot to minimize edge effects. Grains were manually separated from the straw, weighed, and adjusted to a standardized moisture content of 140 g/kg (14%) to calculate grain yield. Biomass yield was determined as the sum of grain and straw yields. Both grain and straw yields were converted to tons per feddan (a local unit of area) to standardize comparisons. 

6.2. Statistical analysis:
The data were statistically analyzed using analysis of variance (ANOVA) in a split-split plot design, as described by Gomez and Gomez (1984). Treatment means were compared via the least significant difference (LSD) test at a 5% significance level, following the method developed by Waller and Duncan (1969).
 
3. results and discussion
3.1.  Effect of planting dates on yield and yield components
3.1.1. 1000-grain weight (g)	Comment by DD: What about statistical analysis to test the significance
The highest 1000-grain weight (44.3 g) was observed on November 15th, out of all the planting days. On the planting date of December 15th, the minimum 1000-grain weight (35.3 g) was recorded. When compared to therapy PD1, the percentage decrease in 1000-grain weight under PD3 was 20.3%. Five irrigations produced the highest grain weight of 1000 (44.9 g) among all irrigations in Fig. 3.
 

	Comment by DD: Can be replaced with table with mean comparison by statistical test
Fig. 3. Effect of planting dates on 1000-grain weight (g)

3.1.2. Straw yield (ton/ha)
The data demonstrated significant effects of different planting dates on straw yield. The highest straw yield was achieved on November 15th (PD1), with 2.72 tons/ha, whereas December 15th (PD3) resulted in the lowest grain and straw yields, with 2.25 tons/ha. Figure 4 illustrates the mean value of straw yield in tons/ha of wheat influenced by various planting dates. Planting dates had a substantial impact on straw yields per hectare, with mean straw yields of 0.97, 2.72, and 2.25 tons/ha recorded for planting dates PD1, PD2, and PD3, respectively.
The straw yield under all irrigation treatments followed a descending order: PD1 > PD2 > PD3. Compared to PD1, straw yield decreased by 18.6% and 17.4% under PD2 and PD3, respectively. These findings indicate that planting on November 15th significantly enhances straw yield, as well as grain yield, compared to later planting dates.
	Comment by DD: Need to be changed better illustrate with column chart
Fig. 4. Effect of planting dates on straw yield (ton/ha)

3.1.3. Grain yield (ton/ha)
Notable consequences of varying the planting date. In Figure 5, the 15th of November (PD1) yielded the maximum grain yield (1.08 ton/ha), while the 15th of December yielded the lowest grain yield (0.88 ton/ha). Figure 5 shows the average wheat grain yield in tons/ha as a function of planting date. Dates of planting had a major impact on grain/ha. Grain yield means values according to planting dates were 1.08, 0.97, and 0.88 tons/ha for PD1, PD2, and PD3, respectively. Grain yield values for each irrigation number treatment were arranged in the following descending order: PD1 > PD2 > PD3.  In comparison to the treatment PD1, the percentage drop in grain yield under PD2 and PD3 was 10.0 and 15.2, respectively. This indicates that, in comparison to other planting dates, the 15th of November produces a greater rise in grain yield. 
Grain development depends on a shorter growing period, which is achieved through delayed sowing. For example, late rice sowing significantly reduced growth length and crop output (Zheng et al., 2020). Additionally, wheat showed shorter growth periods; as seeding was postponed, plant height and tiller counts were decreased (Singh & Pal, 2003). According to studies, every day that grain is delayed in sowing might result in a 0.97% decrease in grain yield (Liu et al., 2021). In severe situations, like winter wheat, yield reductions from greatly postponing sowing can amount to 43.6% (Zhang et al., 2022). On the other hand, recent research indicates that some cultivars might have compensatory growth mechanisms in delayed settings, which could somewhat offset production losses. These counteracting benefits, however, are frequently insufficient to offset the overall detrimental effect of delayed sowing on grain yield.

	Comment by DD: Need to change
Fig. 5. Effect of planting dates on grain yield (ton/ha)

3.2. Effect of the number of irrigations on yield and yield components
3.2.1. 1000-grain yield (g)
The 1000-grain weight (g) varied significantly across irrigation regimes (Irr₁–Irr₃) and planting dates (PD₁–PD₃), as shown in Table 1. Under full irrigation (Irr₁), the earliest planting date (PD₁: 15 November) achieved the highest 1000-grain weight (49.3 g), followed by PD₂ (45.3 g) and PD₃ (40.3 g). Reducing irrigation frequency progressively lowered grain weight: under Irr₂ (four irrigations), PD₁ declined to 45.3 g (−8.1%), PD₂ to 40.3 g (−11.0%), and PD₃ to 35.3 g (−12.4%). The most severe reduction occurred under Irr₃ (three irrigations), where PD₁, PD₂, and PD₃ yielded 39.3 g (−20.3%), 35.3 g (−22.1%), and 30.5 g (−24.3%), respectively, compared to their Irr₁ values. Notably, PD₁ consistently outperformed later planting dates under all irrigation levels, with PD₃ (15 December) exhibiting the lowest weights. For instance, under Irr₁, PD₁ surpassed PD₃ by 22.3%, a gap that widened to 28.9% under Irr₃. These results underscore the compounding negative effects of delayed sowing and water stress on grain development, emphasizing the need for early planting and adequate irrigation to maximize wheat yield potential.
Table 1. Effect of irrigation number (Irr) on 1000-grain weight (g) in the growing season.
	Treatments
	1000-grain weight (g)

	
	PD1
	PD2
	PD3

	Irr1
	49.3
	45.3
	40.3

	Irr2
	45.3
	40.3
	35.3

	Irr3
	39.3
	35.3
	30.5



3.2.2. Straw yield (ton/ha)
Similarly, the Irr1 treatment's five irrigation numbers produced higher straw yield values than the other treatments. For irrigation numbers Irr1, Irr2, and Irr3, the average straw yields were 0.97, 2.70, and 2.20 tons/ha, respectively. Straw yields for all irrigation treatments are shown in Figure 7 in the following descending order: Irr1 > Irr2 > Irr3. Compared to Irr1, the percentage decreases in straw yield under Irr2 and Irr3 treatments were 15.1% and 18.6%, respectively. These results demonstrate that, in comparison to other irrigation treatments, the five irrigation numbers significantly increased straw output across all planting dates.
3.2.3. Grain yield (ton/ha)
In terms of how irrigation number treatments affected grain production, the Irr1 treatments' five irrigation numbers resulted in noticeably greater yields than the other treatments. Under irrigation numbers Irr1, Irr2, and Irr3, the average grain yields were 1.06, 0.90, and 2.39 tons/ha, respectively. Grain yield for all irrigation treatments is shown in Figure 6 in the following descending order: Irr1 > Irr2 > Irr3. Comparing Irr2 and Irr3 treatments to Irr1, the percentage drops in grain yield were 8.1% and 11.7%, respectively. This suggests that, in comparison to other irrigation treatments, the five irrigation numbers significantly increased grain output across all planting dates.
3.4. Impact of the relationship between planting date and irrigation number:
The Irr1PD1 treatment achieved the highest grain and straw yields at 1.20 tons/ha and 3.04 tons/ha, respectively. In contrast, the Irr3PD3 treatment produced the lowest yields, with 0.82 tons/ha of grain and 2.06 tons/ha of straw.
1000-grain weight varied significantly across planting dates: the maximum weight (44.3 g) was recorded for crops planted on November 15 (PD1), while the minimum (35.3 g) occurred for December 15 plantings (PD3). This represents a 20.3% reduction in grain weight under PD3 compared to PD1. Furthermore, applying five irrigations resulted in the highest 1000-grain weight (44.9 g) across all irrigation treatments.
3.5. Water relations:
3.5.1. Water applied
Table 2 presents a comparative analysis of water applied (m³/ha), grain yield (ton/ha), and straw yield (ton/ha) across three treatments (PD1, PD2, PD3) under varying irrigation levels (Irr1, Irr2, Irr3), highlighting the interplay between water usage and crop productivity. The data reveal that water application declined progressively with reduced irrigation frequency (Irr1 > Irr2 > Irr3) for all treatments. For example, PD1, which consistently demanded the highest water input, used 5,608 m³/ha under Irr1 but only 4,139 m³/ha under Irr3, whereas PD3 remained the most water-efficient, requiring the least across all irrigation levels. Grain yields followed a similar trend, with higher irrigation (Irr1) correlating to greater productivity: PD1 yielded 1.20 ton/ha under Irr1 compared to 0.97 ton/ha under Irr3, marking a 19% reduction as water availability decreased. Notably, PD3 exhibited the lowest yields overall, even at Irr1 (0.95 ton/ha), and experienced a 14% decline from Irr1 to Irr3, while PD2 demonstrated moderate, stable yields across irrigation levels. This trend is mirrored in straw yields, which were consistently higher than grain outputs but followed analogous patterns. PD1, for instance, produced 1.65 ton/ha of straw under Irr1 compared to 1.48 ton/ha under Irr3, while PD3 again lagged, reflecting its lower overall productivity. These comparisons underscore key trade-offs: PD1 achieved the highest yields but required the most water, PD3 prioritized water efficiency at the expense of productivity, and PD2 struck a balance between the two. The findings emphasize the need to tailor irrigation strategies to specific treatments based on water availability and yield objectives. For instance, Irr1 (15 November) maximizes output, Irr3 (15 December) optimizes water savings, and Irr2 (30 November) offers a balanced compromise. Further field trials and economic modeling could refine these recommendations, aiding farmers in aligning agricultural practices with resource constraints and production goals.

Table 2. The amounts of irrigation water applied, grain, and straw yield in the growing season.	Comment by DD: Statistcal analysis for split plot need to be done to check the significance
	Treatments

	Water applied (m3/ha)
	Grain yield (ton/ha)
	Straw yield (ton/ha)

	PD1
	Irr1
	5608
	1.20
	1.65

	
	Irr2
	4578
	1.06
	1.53

	
	Irr3
	4139
	0.97
	1.48

	PD2
 
	Irr1
	5099
	1.02
	1.40

	
	Irr2
	4292
	0.98
	1.37

	
	Irr3
	3567
	0.90
	1.32

	 
PD3
 
	Irr1
	4814
	0.95
	1.32

	
	Irr2
	4178
	0.87
	1.27

	
	Irr3
	3282
	0.82
	1.24



3.5.2. Water productivity (kg/m3)
Water productivity serves as an evaluation parameter for yield per unit of applied water, making it a key tool for maximizing crop production efficiency. The water productivity of wheat was assessed for both grain and straw yield, expressed in kg/m³. The data presented in Table 3 indicate that the WPg values were 1.16, 1.26, and 1.39 kg grain/m³ for irrigation treatments Irr1, Irr2, and Irr3, respectively. These results highlight that the water productivity of wheat varied across treatments, depending on the number of irrigations applied.
In terms of planting dates, Table 3 shows that the PD1 treatment achieved the highest water productivity value of 1.28 kg grain/m³, compared to PD2 and PD3, which yielded 1.29 and 1.24 kg grain/m³, respectively. We recommended that water-scarce Regions: Adopt PD3 under Irr3 for straw production or PD2 under Irr3 for balanced grain/straw efficiency. High-Water Availability: Use PD1 under Irr1 to maximize yield.

Table 3. Water productivity of wheat grain yield and straw yield (WP kg/m3) as related to the interaction between planting dates and number of irrigations in the growing season.
	Treatments
	WP for grain yield (kg/m3)
	 
	WP for straw yield (kg/m3)

	
	PD1
	PD2
	PD3
	Mean
	PD1
	PD2
	PD3
	Mean

	Irr1
	1.21
	1.14
	1.12
	1.16
	1.66
	1.55
	1.55
	1.59

	Irr2
	1.31
	1.3
	1.18
	1.26
	1.89
	1.81
	1.72
	1.81

	Irr3
	1.33
	1.43
	1.41
	1.39
	2.02
	2.1
	2.14
	2.09

	Mean
	1.28
	1.29
	1.24
	1.27
	1.86
	1.82
	1.8
	1.83




4. Conclusion
This study investigated the interplay of sowing dates (PD₁: 15 November, PD₂: 30 November, PD₃: 15 December) and irrigation regimes (Irr₁: 5 Irrigations, Irr₂: 4 Irrigations, Irr₃: 3 Irrigations) on winter wheat productivity and water-use efficiency in Egypt’s Nile Delta. key findings demonstrate that early sowing (PD₁) coupled with full irrigation (Irr₁) maximized grain yield (1.20 ton/ha) and straw yield (1.65 ton/ha), albeit with the highest water demand (5,608 m³/ha). conversely, late sowing (pd₃) under reduced irrigation (Irr₃) conserved water (3,282 m³/ha) but incurred significant yield penalties (0.82 ton/ha grain, 1.24 ton/ha straw). notably, PD₂ under Irr₂ emerged as an optimal compromise, achieving 94% of PD₁’s yield with 18% less water, underscoring its viability for balancing productivity and resource efficiency. Water Productivity (Wp) improved under water-saving strategies, with PD₃Irr₃ yielding the highest WP (1.41 kg grain/m³), while PD₁Irr₁ prioritized yield over efficiency (1.21 kg grain/m³). these results highlight that timely sowing (mid-November) is more critical to yield than maximal irrigation, as delayed planting reduced 1000-grain weight by 20.3% and grain yield by 15.2%. For water-scarce regions, PD₂Irr₂ or PD₃Irr₃ are recommended to sustain yields while mitigating water stress. in high-water scenarios, PD₁Irr₁ remains ideal for maximizing output.
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Agro-meteorological data

Air temperature (o C)	Nov	Dec	Jan	Feb	March	April	May	19.05	16	12.63	13.33	17.190000000000001	19.670000000000002	24.49	Relative humidity (%)	Nov	Dec	Jan	Feb	March	April	May	74.150000000000006	76.05	74.599999999999994	74.75	70.59	63.4	61.7	Wind speed (m/s)	Nov	Dec	Jan	Feb	March	April	May	0.78	0.53	0.82	0.84	1.01	1.1100000000000001	1.33	Pan Evap. (mm/ day)	Nov	Dec	Jan	Feb	March	April	May	2.77	1.72	2.7	2.9	3.23	6.07	7.15	Rain (mm/ month)	Nov	Dec	Jan	Feb	March	April	May	24.6	5.7	52.55	38.799999999999997	15.25	35.85	0	



Growth stages

Period (d)	Initial	Development	Mid-season	Late-season	20	50	45	30	kc	Initial	Development	Mid-season	Late-season	0.4	0.8	1.2	0.7	



Irr1	PD1	PD2	PD3	1000-grain weight (g)	49.3	45.3	40.299999999999997	Irr2	PD1	PD2	PD3	1000-grain weight (g)	45.3	40.299999999999997	35.299999999999997	Irr3	PD1	PD2	PD3	1000-grain weight (g)	39.299999999999997	35.299999999999997	30.5	



Straw yield (ton/ha)

PD1	Irr1	Irr2	Irr3	0	3.04	2.67	2.46	PD2	Irr1	Irr2	Irr3	2.58	2.2799999999999998	2.0699999999999998	PD3	Irr1	Irr2	Irr3	2.4900000000000002	2.2000000000000002	2.06	



Grain yield (ton/ha)

PD1	Irr1	Irr2	Irr3	0	1.2	1.06	0.97	PD2	Irr1	Irr2	Irr3	1.02	0.98	0.9	PD3	Irr1	Irr2	Irr3	0.95	0.87	0.82	



