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Abstract

The growing global population, climate change, and limited amble land pose serious challenges to food security,
necessitating enhanced wheat productivity. This study was conducted at the Agricultural Research Station Harichand,
Charsadda during the Rabi season. To evaluate the performance of thirteen wheat varieties —Pirsabak-2013, Pirsabak-
2015, Pakistan-2013, Wadan-2017, Pirsabak-2017, Pirsabak-2020, Khyber Pakhtunkhwa-2017, Kohat-17, NIFA
Lalma-2017, Shahkhar-2017, Fakhr-e-Sarhad-2008, Paseena-2017, and Khaista — under field conditions for yield and
its components, alongside an economic analysis. The experiment followed a Randomized Complete Block Design
(RCBD) with three replications and a row -to-row spacing of 30 cm. A seed rate of 100 kg ha™ and standard agronomic
practices wetre applied throughout the season. Results showed that variety ‘Khaista’ produced the highest number of
tillers (458), while NIFA Lalma-17 (410), KPK-17 (448), and PS-20 (434) also petformed well. Maximum plant height
was recorded in Khaista (98.3 cm). Highest grains per spike (55) were observed in PS-20 and Fakhr-e-Sarhad-2008,
followed closely by Pakistan-2013 and PS-15 (54). NIFA Lalma-17 achieved the highest grain yield (5110 kg ha™),
followed by Paseena-2017 (4814 kg ha™) and FS-2008 (4592 kg ha™). Pakistan-2013 led in biological yield (13852 kg
ha™). Based on overall yield and economic analysis, FS-2008, NIFA Lalma-17, and Pakistan-2013 were identified as
the most promising varieties for general cultivation to enhance wheat productivity and profitability.
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INTRODUCTION

Wheat (Triticum aestivum L.) is a staple crop in Pakistan, contributing significantly to the country's

food security and economy. District Charsadda, located in the Khyber Pakhtunkhwa province, is a major
wheat-producing region in the country. However, the crop's productivity and yield are often challenged by
the region's unique climatic conditions, including extreme temperatures, variable rainfall, and increasing
frequency of drought and heat stress.

Given the importance of wheat in the region and the impact of climate on its productivity, it is
essential to identify wheat varieties that can perform well under the specific climatic conditions of District
Charsadda. Various studies have shown that different wheat varieties exhibit varying levels of tolerance to
abiotic stresses such as heat, drought, and salinity, which can significantly impact their yield and
productivity (1, 2).

Recent research has highlighted the importance of developing and identifying climate-resilient
wheat varieties that can maintain high yields under challenging environmental conditions (3, 4). For
instance, a study in the Punjab province of Pakistan found significant differences in the yield and yield
components of different wheat varieties under varying climatic conditions (5).

In the context of District Charsadda, there is a need for research that compares the performance of
different wheat varieties under local climatic conditions. Such studies can provide valuable insights into the
suitability of various wheat varieties for the region and help farmers, policymakers, and researchers make

informed decisions about wheat production and breeding programs.
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This study aims to compare the performance of different wheat varieties under the climatic
conditions of District Charsadda, with a focus on identifying varieties that exhibit high yield potential,
disease resistance, and tolerance to abiotic stresses. The findings of this research can contribute to improving

wheat productivity and food security in the region.

MATERIALS AND METHODS

Field experiment was conducted to investigate the performance of different Chinese hybrid
wheat varieties PS-13, PS-15, Pakistan-13, Wadan-17, PS-17, PS-20, KPK 17, Kohat-17, NIFA Lalma-17,
Shahkhar-17, Fs-2008, Paseena-17 and Khaista at the Agriculture Research Station Harichand Charsadda
in Rabi seasons. The experiment was laid out in randomized complete block design having three
replications. The R-R distance 30 cm apart will be maintained. The field was ploughed twice up to the depth
of 30 cm with the help of disc harrow followed by rotavator. Wheat was sown with the seed rate of 100 kg
ha-l. Irrigation schedule as followed as per the demand of the crop and recommended dose of fertilizer was
followed. All other agronomic recommended practices were maintained equally for all crops including
weed eradications. Data was recorded on tiller m-2, plant height (cm), grain spike, grain yield (kg ha'),

biological yield (kg ha'), and economic analysis.

RESULTS AND DISCUSSIONS
TILLER m?

The data presented in Table 1 reveals that tiller density per square meter (m-2) was significantly
influenced by the different wheat varieties (p < 0.05). The highest tiller density was observed in varieties
Khaista (458 tillers m-2), Nifa Lalma-17 (410 tillers m=2), KPK-17 (448 tillers m-2), PS-20 (434 tillers m-2),
Wadan-17 (409 tillers m-2), and Pakistan-13 (406 tillers m?2). Conversely, the lowest tiller density was
recorded for varieties PS-17 (306 tillers m-2), Shahkhar (317 tillers m-2), Kohat-17 (336 tillers m-2), PS-15 (336
tillers m-2), and PS-13 (357 tillers m-2).

The significant variation in tiller density among wheat varieties can be attributed to genetic
differences and the efficient utilization of input resources (e.g., water, nutrients) (5). Tiller formation is a
critical component of wheat yield potential, and varieties with higher tillering capacity tend to have a
greater yield advantage (2). The superior performance of varieties like Khaista, KPK-17, and PS-20 in terms
of tiller density suggests that these genotypes possess favorable genetic traits for tillering (3). Conversely,
the lower tiller density observed in varieties like PS-17 and Shahkhar may be due to their genetic makeup or
sensitivity to environmental stresses (4).The findings of this study are consistent with previous research,
which determines the importance of genetic variability in determining tiller density and yield potential in
wheat (2). The identification of high-tillering varieties can inform breeding programs and crop management

strategies aimed at improving wheat productivity and yield stability in diverse environments.

PLANT HEIGHT (cm)

The data presented in Table 1 reveals that plant height was significantly influenced by the different
wheat varieties (p < 0.05). The tallest plants were observed in the variety 'Khaista' (98.3 cm), followed closely
by 'PS-13' (97.3 cm). In contrast, the shortest plants were recorded in the variety 'Paseena-17' (71.7 cm),
followed by 'Nifa Lalma-17' (72.0 cm), 'PS-17' (73.7 cm), and 'FS-2008' (75.0 cm).

The significant variation in plant height among wheat varieties can be attributed to genetic
differences (genotypic variability) and potential differences in growth habits (6). Plant height is an important
agronomic trait that can influence crop yield and lodging resistance (7). The taller varieties, such as 'Khaista'
and 'PS-13', may have a competitive advantage in terms of light interception and biomass production (8).
Conversely, the shorter varieties, such as 'Paseena-17' and 'Nifa Lalma-17', may be more suitable for

environments with high wind or rain, where lodging resistance is crucial (9).
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GRAIN SPIKE"

The data presented in Table I shows that grains per spike (grains spike!) were significantly
influenced by the different wheat varieties (p < 0.05). The highest number of grains spike-! (55) was recorded
in the varieties 'PS-20" and 'FS-2008', followed closely by 'Pakistan-13' (54 grains spike!) and 'PS-15' (54
grains spikel). In contrast, the lowest number of grains spike! (40) was recorded in the variety 'Paseena-17".

The significant variation in grains spike-1 among wheat varieties could be due to differences in
spike morphology and fertility (spikelet fertility and grain set) (10). Grains spike?! is a critical yield
component in wheat, and varieties with higher grain numbers tend to have greater yield potential (11). The
superior performance of varieties like 'PS-20' and 'FS-2008' in terms of grains spike-1 suggests that these
genotypes possess favorable traits for spike fertility and grain set (12). Conversely, the lower grain numbers

observed in 'Paseena-17' may be due to limitations in spike development or grain set (13).

Table I. Tillers m™, plant height (cm) and grains spikel of different wheat varieties

Varieties Tillers m? Plant height (cm) grains spike?
PS-13 357cde 97.3a 50abc
PS-15 336cde 85.4¢ 54ab
Pakistan-13 406abc 90.0b 54ab
Wadan-17 409abc 90.6b 51abc
PS-17 306e 73.7d 40d
PS-20 434ab 92.9b 55a
KPK-17 448ab 90.8b 49abc
Kohat-17 336cde 81.9¢ 53abc
Nifa lalma-17 410abc 72.0d 51abc
Shahkhar 317de 93.2b 48c
Fs-2008 378bcde 75.0d 55a
Paseena 384abcd 71.7d 49bc
Khaista 458a 98.3a 5labc
LSD (.05) 75.4 4 5.8
GRAIN YIELD (kg ha™)

The data presented in Table II reveals that grain yield was significantly affected by the different
wheat varieties (p < 0.05). The highest grain yield (5110 kg ha-!) was recorded in the variety 'NIFA Lalma-17',
followed by 'Fs-2008' (4592 kg ha-!), 'Pakistan-13' (4444 kg ha!), and 'KPK-17' (4444 kg ha-1). Conversely, the
lowest grain yield (3629 kg ha!) was recorded in the variety 'Wadan-17'".

The significant variation in grain yield among wheat varieties can be attributed to genetic
differences (genotypic variability) that influence yield-related traits (14). Grain yield is a complex trait that is
determined by multiple factors, including yield components (e.g., grains spike-1, thousand-grain weight)
and crop management practices (15). The superior performance of varieties like 'NIFA Lalma-17"' and 'Fs-
2008 in terms of grain yield suggests that these genotypes possess favorable traits for yield potential and
stress tolerance (16). Conversely, the lower grain yield observed in 'Wadan-17' may be due to limitations in

yield-related traits or sensitivity to environmental stresses (17).

BIOLOGICAL YIELD (kg ha™)

The data presented in Table 2 shows that biological yield was significantly influenced by the
different wheat varieties (p < 0.05). The highest biological yield was recorded in the variety 'Pakistan-13'
(13852 kg ha't), followed closely by 'Fs-2008' (13777 kg ha'l), 'PS-15' (12740 kg ha!), and 'Nifa Lalma-17"
(12592 kg ha-1). Conversely, the lowest biological yield was recorded in the varieties 'PS-17" (9925 kg ha-)
and 'PS-13' (10814 kg ha-1).

The significant variation in biological yield among wheat varieties can be attributed to differences in

growth duration, photosynthetic rate, and biomass production (18). Biological yield is an important trait that
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reflects the overall productivity of a crop, and varieties with higher biological yield tend to have greater
potential for grain production (19). The superior performance of varieties like 'Pakistan-13' and 'Fs-2008" in
terms of biological yield suggests that these genotypes possess favorable traits for biomass production and
growth (20).

Table II. Grain yield (kg ha'l) and biological yield (kg ha"l) of different wheat varieties

Straw Gross
Grain yield Biological yield Grainvalue@ value@Rs. Income

Varieties (kg ha?) (kg ha?) Rs. 40/kg 20/kg (PKR)
PS-13 4518 10814 180720 216280 397000
PS-15 3999 12740 159960 254800 414760
Pakistan-13 4444 13852 177760 277040 454800
Wadan-17 3629 12148 145160 242960 388120
PS-17 4222 9925 168880 198500 367380
PS-20 4296 12296 171840 245920 417760
KPK-17 4444 11555 177760 231100 408860
Kohat-17 4296 11852 171840 237040 408880
Nifa lalma-17 5110 12592 204400 251840 456240
Shahkhar 3925 12073 157000 241460 398460
Fs-2008 4592 13777 183680 275540 459220
Paseena 4814 12222 192560 244440 437000
Khaista 3928 11259 157120 225180 382300

Table Ill. Economic analysis of different wheat varieties

Varieties Grain yield (kg ha?) Biological yield (kg ha?)
PS-13 4518ab 10814a
PS-15 3999ab 12740a
Pakistan-13 4444ab 13852a
Wadan-17 3629b 12148a
PS-17 4222ab 9925a
PS-20 4296ab 12296a
KPK-17 4444ab 11555a
Kohat-17 4296ab 11852a
Nifa lalma-17 5110a 12592a
Shahkhar 3925ab 12073a
Fs-2008 4592ab 13777a
Paseena 4814ab 12222a
Khaista 3928ab 11259a
LSD .05 1360 4190

Conversely, the lower biological yield observed in 'PS-17' and 'PS-13' may be due to limitations in

growth duration or photosynthetic capacity (21).

ECONOMIC ANALYSIS

The economic analysis presented in Table IIl reveals significant differences in gross income among
wheat varieties. The highest gross income was recorded for 'FS-2008' (Rs. 459,220), followed closely by 'Nifa
Lalma-17' (Rs. 456,240) and 'Pakistan-13' (Rs. 454,800). In contrast, the lowest gross income was recorded for
'PS-17' (Rs. 367,380) and 'Khaista' (Rs. 382,300).

The economic analysis highlights the importance of selecting wheat varieties that not only produce
high yields but also generate significant economic returns for farmers (22). In a market scenario where

production costs are rising, low-cost production is crucial for the economic and social welfare of wheat
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growers (23). The superior performance of varieties like 'FS-2008' and 'Nifa Lalma-17' in terms of gross
income suggests that these genotypes possess favorable traits for economic profitability (24). Conversely, the
lower gross income observed in 'PS-17' and 'Khaista' may be due to limitations in yield potential or market
demand (25).

CONCLUSION

In conclusion, the experiment revealed that Fs-2008, Nifa Lalma-17, and Pakistan-13 exhibited
superior yield parameters compared to other varieties. Based on economic analysis, these three varieties are
recommended for general cultivation due to their potential to provide the highest economic benefits to

farmers, making them ideal choices for wheat production.
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