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ABSTRACT 
 

A study was conducted during 2004-05 at Agronomic Research Institute AARI, 
Faisalabad, Pakistan. Screening of 25 wheat genotypes was carried out on the 
basis of photosynthetic efficiency, plant growth rate, total dry matter, 1000-grain 
weight and grain yield per plant under normal soil moisture and moisture stress 
conditions. In case of normal soil moisture conditions five irrigations were 
applied at critical growth stages viz. crown root development, tillering, booting, 
anthesis and milking, whereas in moisture stress treatment no irrigation was 
applied during whole plant growth and development period and only rainfall of 
158.4 mm was the source of moisture supply. The results showed that moisture 
stress significantly decreased plant growth rate, total dry matter, 1000-grain 
weight and grain yield; whereas it increased chlorophyll content. Wheat 
genotype Blue Silver exhibited comparatively more drought tolerance with less 
decrease in growth rate (18.70%), total dry matter (22.94%), 1000-grain 
weight(21.31%) and grain yield (26.50%). Eventually wheat genotype Blue Silver 
expressed higher values of plant growth rate (1.13 cm/day), total dry matter 
(39.30 g/plant), 1000-grain weight (48.04g), grain yield (14.48g/plant) and 
chlorophyll content (1.46 mg/cm2) under moisture stress conditions followed by 
Bulbul and Baviacora M 92. 
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INTRODUCTION 
 
Wheat is generally cultivated in temperate zones of Pakistan where annual 
rainfall ranges beween 10-70 inches. About 75 percent area has 15-35 inches of 
annual precipitation. In irrigated areas 15 acre inches of irrigation water is 
required for successful growth of wheat. Average transpiration ratio for wheat is 
229 kg per acre. About 5.9 million hectares of land in rabi season come in 
Punjab and 8.1 million hectares in Pakistan (8). Wheat (Triticum aestivum L.) is 
the most widely cultivated of all cereals. In most areas of the world, it is the 
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principal food of man. It constitutes about 75 percent of total grain production 
and 30 percent in total value added of major field crops (4 , 23). It contributes 
about 84 percent to total cereal intake in Pakistan (10)  and a source of almost 
20 percent of total calories of world’s population (15). Despite favorable climatic 
conditions, nutrient rich soil, the largest canal irrigation system and hardworking 
manpower, wheat production in Pakistan is insufficient to cope with national 
needs. About 4000 metric tons of wheat have to be imported annually with a 
heavy burden on national exchequer (2). The situation is likely to continue with 
persisted cause of concern in coming years too (3). One of major reasons of low 
wheat grain yield is shortage of irrigation water and this problem is becoming 
severer day by day. 
 
Water is necessary for plant growth and development as it is involved in various 
physiological functions and is essential for different metabolic activities. Any 
degree of water imbalance may produce deleterious effects on germination (7), 
growth (12,19), anatomy (13) and genetics (8) of plants as it disturbs almost the 
biophysical and biochemical process (22,6). Physiological and biochemical 
processes in plants subjected to water stress lead to reduced photosynthetic 
activity caused by stomatal closure and also due to alterations in carbon 
metabolism (24). Photosynthesis is mainly dependent on water light harvesting 
organic complex i.e, carotenoids and xanthophyll (25). Synthesis of lipids and 
pigments such as chlorophyll, xanthocynin and carotenoid is interrupted by 
water stress, consequently photosynthesis is hampered (5). Drought in very first 
step influences CO2 diffusion. Consequently, starch disappears and sugar 
accumulates (17). 
 
The role of genotypes under stressful conditions is of immense significance for 
sustainable crop husbandry. A plant type with high photosynthetic efficiency 
under limited moisture supply can grow more quickly resulting in higher grain 
yields. Hence, the present study was contemplated for screening of wheat 
genotypes more suitable for drought prone areas of Pakistan. 
 

MATERIALS AND METHODS 
 

The study was conducted at Agronomic Research Institute, AARI, 
Faisalabad, Pakistan during 2004-05 in RCBD (factorial), replicated thrice. 
Twenty five wheat genotypes namely ARZ, AS-2002, Bau’s’ (Bagula), 
Bacanora T88, Blue Silver, BT 2549 (FATH), Bulbul, Byrsa-87, Baviacora 
M92, Chenab-79, Chakwal-86, Chakwal-97, Cham-6, Chilero, Crow’’s’’, 
CBRD (Chenab-2000), Faisalabad 83,Faisalabad 85, Falke, Florkwa-2, 
Frontana, Galvez (Juno), Genaro-81 including two checks (Bhakkar-2002 and  
BWP-2000) were studied under normal soil moisture and moisture stress 
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conditions. Three single row of each genotype was sown on 5th November 
2004 with dibbler maintaining plant-to-plant spacing of 10cm and row-to-row 
distance of 30cm. Normal soil moisture treatment consisted of five irrigations 
applied at crown foot development, tillering, booting, earing and milking 
stages. In drought treatment no irrigation was applied after sowing, and crop 
relied on rainfall almost 158.4mm during the season. Fertilizer @ 150-100-50 
kg NPK per hectare was applied at sowing and all other agronomic practices 
were kept uniform. Data regarding plant growth rate (increase in plant height), 
chlorophyll content in leaves, total dry matter, 1000-grain weight and grain 
yield per plant, were recorded and subjected to statistical analysis using 
methods given by Steel and Torrie (20).  
 

RESULTS AND DISCUSSION 
 
Plant growth rate 
 
The data (Table) showed that water stress significantly reduced plant growth 
rate (0.96 cm per day under normal moisture supply and 0.83 cm per day under 
moisture stress conditions). Wheat genotypes exhibited a significant but 
differential response in terms of plant growth rate. Wheat genotypes Blue Silver 
showed maximum growth rate (1.26 cm/day) irrespective of moisture conditions. 
Likewise, its growth rate was significantly higher than all other genotype both 
under normal and moisture stress conditions. As regards interaction of moisture 
conditions and genotypes, maximum growth rate (1.39 cm/day) under normal 
moisture was observed in Blue Silver followed by Chakwal-86 (1.14 cm /day). 
Wheat genotype Bacanora T88 (BCN) was found to be the most sensitive one in 
this regard as growth rate reduction was maximum (55.81%). These results 
agree to those of Nawaz (15) who also reported significant reduction in wheat 
plant growth due to water stress. Chaudhry et al. (8) have reported significant 
differences in plant growth of different wheat varieties.  
 

Chlorophyll content of leaves 
 

The data (Table) revealed that chlorophyll content in wheat leaves was 
significantly increased under water stress over irrigated treatment irrespective of 
genotypes. Chlorophyll content under normal soil moisture was 0.98 mg per cm2 
as compared with 1.22 mg per cm2 under drought conditions. Chlorophyll 
content among different wheat genotypes also varied significantly. It was 
maximum in genotypes Chakwal-86 (1.33 mg/cm2) and Blue Silver (1.31 
mg/cm2) irrespective of moisture conditions followed by Bulbul (1.21 mg), 
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Baviacora M92 (1.21 mg) and  Chenab-79 (1.20 mg). The  lowest  chlorophyll 
content (0.80 mg/cm2) was in  
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wheat genotype Crow’’S’’. Genotypes Chakwal-86 and Blue Silver showed 
maximum chlorophyll content (1.20 and 1.16 mg/cm2) under normal soil 
moisture supply. Under drought stress maximum chlorophyll content was found 
in Blue Silver (1.46 mg) and Chakwal-86 (1.45mg). Similar results were reported 
by Ashraf et al. (5). 
 

Total dry matter 
 

Total dry matter (TMD) of wheat genotypes significantly decreased by water 
stress (37.22 g/plant under normal moisture and 30.49 g/plant under moisture 
stress) (Table). Genotypes differed significantly under both moisture conditions. 
Maximum TDM under normal moisture supply was found in Blue Silver (51.00 g) 
and Chakwal-86 (50.00g). Similarly under moisture stress maximum TDM was 
also noted in Blue Silver (39.30 g) and Chakwal-86 (39.00 g). On mean basis, 
these genotypes produced maximum TDM (45.15 and 44.50 g/plant) followed by 
Baviacora M92 (39.14 g/plant). Minimum TDM was observed in Crow “S” (21.65 
g/plant) irrespective of moisture conditions. Significant decrease in total dry 
matter has also been reported by Pleijel et al. (17) under moisture stress. 
Dautani et al. (10) reported significant differences in TDM production of various 
wheat varieties under moisture stress conditions. 
 

Grain weight 
 

Moisture stress affected 1000-grain weight significantly (Table) irrespective of 
genotypes. On average, 1000 grain wegith was 44.09 g in normal soil moisture 
and 39.07 g under water stress conditions. Differences in 1000-grain weight 
among genotypes were significant. Gentoype Blue Silver excelled in 1000-grain 
weight (54.55 g) followed by Bulbul (52 g) and Baviacora M 92 (51.141 g) 
whereas, the lowest 1000-grain weight (26.57 g) was observed in Crow “S” 
irrespective of moisture conditions. As regards interaction, maximum 1000-grain 
weight (61.05 g) under normal moisture was found in Blue Silver, followed by 
Bulbul (59.28 g). Genotype Crow “S” expressed minimum 1000-grain weight 
(26.05 g) under water stress conditions. Significant reduction in 1000-grain 
weight of wheat has also been reported by Ahmed and Arian (1) while Somroo 
et al. (21) reported differential response of varieties towards grain weight. 
 

Grain yield 
 

The data (Table) depicted that water stress reduced wheat grain yield 
significantly irrespective of genotypes. About 19 percent reduction in wheat yield 
was noted due to water stress. Differential response of wheat genotypes was 
observed irrespective of moisture conditions. Genotype Blue Silver produced 
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higher grain yield (17.09 g/plant) and Bulbul remained at par (14.86 g/plant). 
Wheat genotype Crow “S” produced the lowest (7.48 g/plant). As regards 
interaction between genotypes and moisture conditions, Blue Silver under 
normal soil moisture supply gave higher grain yield (19.70 g/plant). Bulbul was at 
par with it under normal soil moisture condition (18.75 g/plant). Crow “S” 
produced the lowest grain yield (7.06 g/plant) under water stress. These results 
are in line with those of Pleijel et al. (17). Soomro and Oad (20) also observed 
significant differences in wheat grain yield of various varieties. 
 

CONCLUSION 
 

The study concludes that Blue Silver, Bulbul and Baviacora M92 proved to be 
the best drought tolerant and photosynthetically efficient wheat genotypes 
having higher plant growth rate, chlorophyll content, total dry matter, 1000-grain 
weight and ultimately grain yield under water stress conditions. Hence, these 
varieties are suitable for cultivation in drought prone areas of Pakistan. 
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