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Abstract
The present investigation was carried out during the rabi season of 2024–25 at the Agronomic Research Farm, R.S.M. (P.G.) College, Dhampur, Bijnor (U.P.). The experiment was laid out in a Randomized Block Design (RBD) with seven wheat varieties (DBW 303, DBW 187, DBW 222, HD 3086, SR 05, VARDAN 418, and HD 2967), and replicated thrice. At 60 DAS, HD 3086 recorded the tallest plants (54.67 cm), while SR 05 showed the shortest (47.60 cm). By 90 DAS, DBW 303 attained maximum height (94.00 cm), which was at par with DBW 187, DBW 222, and VARDAN 418. In contrast, at 60 and 90 DAS, SR 05 produced the maximum number of leaves (19.33 and 13.33 per plant), number of tillers (152.27 and 100.80 per meter row length), and dry matter accumulation (112.35 and 295.95 g per m row length), followed by DBW 303, while the minimum was observed in HD 2967. The results indicated that varietal differences strongly influenced growth traits under late-sown conditions. SR 05 expressed superior leaf production capacity, suggesting its adaptability and potential suitability for delayed planting situations, while DBW 303 maintained greater plant stature. These findings highlight the importance of varietal selection for optimizing wheat performance in late-sown environments of western Uttar Pradesh.
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1. Introduction
Wheat (Triticum aestivum L.), belonging to the grass family Poaceae and the genus Triticum, is an annual cereal crop of immense agronomic importance. With slender, hollow stems and long, lanceolate leaves, it develops a fibrous root system and culminates in a distinctive spike composed of spikelets bearing florets that mature into caryopses. The prevalent cultivated form is hexaploid bread wheat, while other types like tetraploid durum wheat serve specialised purposes such as pasta production (Gupta et al., 2025). Wheat provides vital nutritional components essential for human health. The average wheat grain contains about 70% carbohydrates, 12% protein, 2% fat, 1.8% minerals, and 2.2% crude fiber, along with B-group vitamins and trace amounts of vitamin A (EEB, 2025). In broader terms, wheat supplies roughly 50–55% of global food calories and about half of all food energy consumed worldwide. (Gupta et al., 2025). It is a major source of gluten proteins (gliadins and glutenins), which not only contribute to its nutritional protein content but also are key to its functional role in dough elasticity and bread quality (Gupta et al., 2025). Moreover, wheat is rich in minerals like copper, magnesium, zinc, phosphorus, and iron, and contains vitamins such as thiamine (B1), riboflavin (B2), niacin, and vitamin E (Ammar et al., 2023).When consumed as whole grain, wheat also provides dietary fiber and various phytochemicals linked to reduced risks of cardiovascular disease, type 2 diabetes, and colorectal cancer (Ammar et al., 2023). Wheat is remarkably versatile in its utility across food and industrial sectors. Grains can be milled into various forms: flour, semolina (especially from durum wheat), cracked wheat, bulgur, malt, and more. Wheat flour is a foundational ingredient in baked goods such as bread, pasta, pastries, cakes, cookies, muffins, pancakes, biscuits, and more (EEB, 2025). Its gluten imparts viscoelastic properties essential to dough formation, providing strength and elasticity (Shewry and Hey, 2015). Beyond food, wheat is processed into starch, malt, dextrose, gluten, and alcoholic beverages like beer and vodka. Wheat straw is also utilized in animal bedding, mulching, and crafts, and bran and by-products serve as livestock feed (EEB, 2025). Economically, wheat underpins food security for millions and drives agricultural economies worldwide. In India—one of the largest wheat producers—bread wheat (T. aestivum) dominates cultivation, while durum accounts for only around 5% of production and is primarily used in semolina and pasta products (GFG, 2023).
	Globally, wheat is the most widely grown cereal crop and a cornerstone of food security. In 2024, world wheat production was estimated at 787 million tonnes, harvested from about 220–225 million hectares, giving an average productivity of around 3.5 tonnes per hectare (FAOSTAT, 2023). Wheat thus remains the single most traded agricultural commodity worldwide and is crucial to global dietary energy supply. In India, which is the second largest wheat producer after China, the crop covered approximately 31.4 million hectares during 2023–24, producing 113.29 million tonnes with an average productivity of 3.52 t ha-1 (DA&FW, 2024). Within Uttar Pradesh, the leading wheat-producing state of the country, the crop occupies extensive areas across western districts. Specifically, in Bijnor district, wheat covered about 154,780 hectares (KVK Bijnor Annual Report, 2023). 
	In the experimental area, late planting of wheat was necessitated due to the delayed harvesting of the preceding kharif paddy crop, which is a common practice in the region. The extended duration of paddy harvesting, coupled with post-harvest field preparation operations, pushes wheat sowing beyond the optimum time. There are many factors which are responsible for low average yield of wheat. However, efforts have been made to increase   the   productivity of existing varieties through maintaining the sowing time, providing irrigation and fertilizer. Hence, it requires attention towards the different factors such as sowing time growing degree days and other factors which may affect the potential of the genotype. This factor affects the yield of wheat crop considerably (Prajapat et al., 2022; Tiwari et al., 2023).
	Selection of location specific variety is one of the most essential agronomic activities (Aakash et al., 2022). Recently developed new varieties of wheat have potential to replace the old established varieties under irrigated situation. There are still many factors, which are responsible for low average yield of wheat in this tract. One of such factors like untimely planting that affects the yield of wheat crop considerably. Another important aspect is lack of improved varieties, which are short in duration having early maturity and suitable under late sown condition due to relatively shorter growing window available to crop. Moreover, varieties also vary both in yield and nutrient uptake under late sown condition (Aakash et al., 2019; Patel et al., 2018). The objective of the present study was to evaluate different wheat varieties for growth under Late-Sown conditions in Western, U.P..
2. Materials and Method
The current study was conducted as a field experiment during the rabi season, spanning from December 2024 to April 2025. The trial took place at Agronomic Research Farm, R.S.M. (P.G.) College Dhampur (Bijnor). This farm is positioned approximately 1 kilometer east of Dhampur town, situated along the Dhampur - Moradabad Road. The farm stands at an elevation of 286 meters above mean sea level (MSL) and is situated at coordinates 29.021°N latitude and 78.508°E longitude. The location benefits from a range of amenities and resources. Urea, single super phosphate (SSP), and muriate of potash (MOP) were utilized to provide nutrients to a field at the rate of 150 kg of nitrogen (N), 60 kg phosphorous pentoxide (P2O5), and 60 kg potassium oxide (K2O) hectare-1. On December 5, 2024, the initial application of nutrients took place. At this stage, half of recommended dose of nitrogen was applied, while the full doses of phosphate and potassium were administered as a basal to the field. To complete the nitrogen application, the remaining half of the recommended dose of nitrogen was applied using urea. This was done in two equal portions. The first portion was top-dressed on January 01, 2025, and the second portion was top-dressed on Jan 24, 2025. This approach aimed to efficiently supply the necessary nutrients to the field for optimal crop growth. Plant tillers were counted from five tagged row of one meter row length by counting at 60 and 90 DAS in each plot. Plant leaves and plant height were counted from five tagged plants at 60 and 90 DAS in each plot. Plant samples were cut from one meter row length from the ground layer at 60 and 90 DAS in each plot. Firstly, samples were sun dried and then kept in an electric oven at 68°C ± 2°C for till constant. The oven dried samples were weighed on an electronic balance and average dry weight of the samples was recorded as dry matter accumulation per meter row length in g. The data obtained from growth parameters were subjected to analysis of variance (ANOVA) using Statistical Tool for Agricultural Research (STAR) software (version STAR 2.0.1, IRRI, Los Baños, Philippines), while the significance of differences between treatment mean values was determined using the Least significant difference (LSD) test at 5% level.
3. Results and Discussion
Growth parameters of wheat, viz. plant height, number of leaves plant-1, number of tillers and dry matter accumulation were significantly affected under different cultivars. 
3.1 Plant height
At 60 DAS, the tallest plant noted in HD 3086 (T4) which was at par with DBW 303 (T1), DBW 222 (T3) and HD 3086 (T7) and superior to left over treatments. The minimum plant height observed under SR 05 (T5). At 90 DAS, the highest plant height observed under DBW 303 (T1) which was statistically equal to DBW 187 (T2), DBW 222 (T3) and VARDAN 418 (T6) but was found significantly better than other treatments. Significant differences were observed among the wheat varieties for plant height (Table 1). Plant height is a varietal trait governed primarily by genetic potential but also modified by environmental conditions such as temperature, soil fertility, and water availability. In the present study, some varieties attained greater height, reflecting their vigorous growth habit and superior adaptability. These results are in close agreement with Sharma et al. (2021), who reported that varietal differences in plant height are largely due to genetic makeup, with HI 1531 performing better than other varieties.
Table 1 Influence different wheat varieties on growth parameters 
	Treatment
	Plant height (cm)
	Number of leaves plant⁻¹

	
	60 DAS
	90DAS
	60 DAS
	90 DAS

	T₁
	DBW 303
	51.60ab
	94.00a
	17.27ab
	12.27a

	T₂
	DBW 187
	50.80bc
	91.67ab
	16.67bc
	11.77ab

	T₃
	DBW 222
	52.20ab
	93.33a
	13.33d
	9.33bc

	T₄ 
	HD 3086
	54.67a
	84.87bc
	14.60cd
	10.73abc

	T₅ 
	SR 05
	47.60c
	80.77c
	19.33a
	13.33a

	T₆ 
	VARDAN 418
	50.73bc
	90.27ab
	12.80d
	9.23bc

	T₇
	HD 2967
	51.07abc
	84.80bc
	12.00d
	8.93c

	SEm±
	1.20
	2.46
	0.85
	0.90

	CD (0.05)
	3.69
	7.58
	2.63
	2.78



3.2 Number of leaves plant-1
 At 60 DAS, the maximum number of leaves recorded in SR 05 (T5) which was at par with DBW 303 (T1), but found significantly superior to the rest of the treatments. The minimum number of leaves observed in HD 2967 (T7). At 90 DAS, the maximum number of leaves noted in treatment SR 05 (T5) which was equal to DBW 303 (T1), DBW 187 (T2) and HD 3086 (T4). The minimum number of leaves found in HD 2967 (T7). Significant variation in the number of leaves per plant was observed among the wheat varieties at 60 and 90 DAS (Table 1). The variety SR 05 consistently produced the maximum number of leaves at both stages, being significantly superior to the rest of the treatments. The greater leaf production in SR 05 may be attributed to its higher tillering ability, vigorous vegetative growth, and adaptability to the prevailing agro-climatic conditions, which collectively enhanced leaf initiation and expansion.
Table 2 Influence different wheat varieties on growth parameters 
	Treatment
	Number of tillers m-1 row length
	Dry matter accumulation (g)

	
	60 DAS
	90DAS
	60 DAS
	90 DAS

	T₁
	DBW 303
	150.10a
	96.67ab
	109.53a
	289.37ab

	T₂
	DBW 187
	143.47ab
	94.40abc
	83.03b
	264.80abc

	T₃
	DBW 222
	136.87ab
	88.67bcd
	61.05bcd
	217.61bcd

	T₄ 
	HD 3086
	140.30ab
	92.80abcd
	79.05bc
	224.55abcd

	T₅ 
	SR 05
	152.27a
	100.80a
	112.35a
	295.95a

	T₆ 
	VARDAN 418
	130.13b
	85.60cd
	55.26cd
	207.26cd

	T₇
	HD 2967
	127.60b
	83.23d
	46.31d
	172.17d

	SEm±
	5.40
	3.41
	8.53
	25.04

	CD (0.05)
	16.65
	10.50
	26.27
	77.16



3.3 Number of tillers
At 60 DAS, the maximum leaf area found in SR 05 (T5) significant which was at par with DBW 303 (T1), DBW 187 (T2), HD 3086 (T4), but found significantly superior to the rest of the treatments. At 90 DAS, the maximum leaf area noted in treatment SR 05 (T5) which was similar to DBW 303 (T1), but found significantly superior to rest of the treatments. The number of tillers m⁻¹ row length varied significantly among the varieties, with SR 05 producing the maximum tillers at 60 DAS, 90 DAS, and harvest (152.27, 100.80, and 94.33, respectively). The superiority of SR 05 could be due to its higher tillering ability and favorable climatic conditions during the early vegetative phase, which encouraged tiller initiation and survival. These results are comparable with the findings of Patidar and Singh, (2021), who observed that improved climatic conditions enhanced tiller development, with GW 322 producing maximum tillers, while the minimum was recorded in MP 1132.
3.4 Dry matter accumulation
At 60 DAS, the maximum shoot dry weight was observed under SR 05 (T5) which was superior to the rest of treatment expect DBW 303 (T1). At 90 DAS, the highest shoot dry weight found in the SR 05 which was at par with DBW 303 (T1), DBW 187 (T2) and HD 3086 (T4) but significantly superior to rest of the treatments. The data on shoot dry weight revealed significant differences among the wheat varieties. The variety SR 05 consistently recorded the highest shoot dry weight at all stages of observation and was found significantly superior to the rest of the varieties. The superiority of SR 05 may be attributed to its higher tillering capacity, larger leaf area, and broader canopy, which collectively enhanced light interception and photosynthetic efficiency. These traits facilitated greater assimilate production and translocation, ultimately contributing to higher biomass accumulation. Patel et al. (2018) similarly reported maximum dry matter accumulation in variety K 9107 compared to the other tested varieties, which they ascribed to the vigorous growth habit and higher nutrient uptake efficiency of this genotype.
Conclusion
The study revealed that varietal differences had a significant influence on plant growth parameters. At later growth stages, DBW 303, DBW 187, and DBW 222 attained greater plant height compared to the other varieties, while SR 05 and HD 3086 maintained moderate stature. In contrast, SR 05 consistently outperformed the other varieties in terms of number of tillers, leaf production, and dry matter accumulation, followed by DBW 303. 
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