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EFFECT OF GENOTYIES ON THE YIELD PERFORMANCE OF 

WHEAT (Triilcum aestivum L) 

ABSTRACT 

The experiment was conducted at the experimental [kid of Sher-e-l3angla Agricultural 

University, Dhaka during the period from November 2008 to March 2009. Seeds of 

19 genotypes of wheat were sown on November 30 to determine their relative 

performanec on the yield and yield components. The experiment was laid out in 

randomized complete block design (RCBI)) with three replications. l'he highest yield 

(3.32 t ha1) was obtained in the variety Gourab and the lowest in Pavan-76(2.64 t ha'). 

In respect of yield the sequence of genotypes in Gourab? 13L-1022>Suti> kolyan 

Sona> BAW- 1104> BL- I 883~:BA W- 1051 >I3AW-9 17> BA W- 1064> Prodip> Bijoy> 

lVT-9> Sonora> Sourab> Shatahdhi?IVT-10> Flag-66> Kanchan> Pavan-76. Ciourab 

produced the higest yield. It also produced the highest weight of 1000 seeds (49.1Og) 

which was statistically similar (48.62g) to Kolyan Sona and the lowest weight 

(36.98g) was found in Pavan-76. The maximum number of spike lets per spike (19.73) 

was found in Prodip. while the m'nimum number (15.30) was recorded in IVT-10. 

Results revealed that the genotype which produced the highest yield that also 

produced best yields components characters. Low yielding genotype produced 

decreased leal' area. Tl)M. Fewer fertile spike let. Genotypes Gourab and BI.-1022 

showed better performance over the others in respect of growth. reproductive, yield 

and yield contributes characters among the genotypes tinder study. 
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CHAPTER 1 

INTRODUCTION 

Wheat ()-iiicwn aesth'u,n L.) is one of the most important cereal crops of the 

world grown in diverged environmental conditions. It is a staple food for about 

one billion people in as many as 43 countries and provides about 20% of the total 

food calories. About two third of the total world's population consume wheat as 

staple food (Majurnder. 1991). It contains carbohydrate (78.1%). protein (14.7%), 

minerals (2.1%), fist (2.1%) and considerable proportion of vitamins. 

In Bangladcsh, it is the second most important staple food crop and at present 

about 707.56 thousand hectares of land in Bangladesh is covered by wheat with 

the annual production of 1.578 thousand tons (BBS. 2008). Though wheat is an 

important cereal crop in Bangladesh but the average yield is very low compared to 

that of the advanced countries. In order to meet the on going food deficit and to 

cope with the food demand for the increasing population. wheat production needs 

to be increased in Bangladesh. fhough this yield of wheat is low and even lower 

than its genetically yield potential the popularity of this crop is increasing in our 

country day by day. The scope of' increasing the cultivated land is limited in 

Bangladesh due to occupation of land for accommodating the ever growing 

population. So. the only way to meet the food demand is to increase the total 

production as yield per unit area. 

Generally wheat is sown in mid-November to ensure optimal crop growth. Late 

planting of wheat is one of the major reasons of yield reduction because about 

60% of the wheat crop is cultivated at late sowing condition after harvesting the 

transplanted anian rice (Badaruddin et al.. 1994). In Bangladesh, late planting 

wheat exposed to high temperature at reproductive stage causing reduced kernel 

number per spike (Al-Khatih and Paulsen. 1990 and Bhatta ci al.. 1994) and 

reduced kernel size (Acevedo et al.. 1991 and Asana and Saini. 1962). The net 

effect of those is the reduced grain yield. However, this problem will he further 



increased due to global warming because in Bangladesh also the annual mean 

temperature of 25.75°C will rise by about 0.21°C by 2050 and 2100. respectively 

(Karmakar and Srestha. 2000). 

In Bangladesh. wheat is grown during Rabi (winter) season and it is dry and as 

such, the inadequate soil moisture in this season limits the use of fertilizcrs, and 

consequently results in decreased grain yield. About 42.78% of the total wheat 

area in the country is irrigated and the rest of the area is cultivated under rainfed 

condition (BBS. 1998). Irrigation plays it vital role in terms of bringing good 

growth and development of wheat. Insufficient soil moisture atiècts both the 

germination of seed and uptake of nutrients from the soil. Irrigation frequency 

also has a significant influence on growth and yield of wheat (Khajanij and 

Swivedi, 1988). These suggest that irrigation water should be supplied precisely at 

the peak period of crop growth, which may provide good yield of wheat. Shoot 

dry weight. number of grains, grain yield, biological yield and harvest index 

decreased to it greater extent when water stress was imposed at the anthesis stage 

while imposition of water stress at hooting stage caused a greater reduction in 

plant height and number of tillers (Gupta ci al.. 2001). The lowest value 

corresponded to the treatment with irrigation during grain filling and that tinder 

rainfed conditions (Bazza ci al.. 1999). 

Variety plays an important role in producing high yield and good quality wheat. 

Different varieties respond differently to input supply, cultivation practices and 

the prevailing environment during the growing season. Recently, elThrts were 

taken to increase the yield of wheat in Bangladesh by releasing it number of high 

yielding varieties. In Bangladesh, although some varieties have been identified for 

late sowing condition (Islam ci al.. 1993 and Ahmed c/ al.. 1989) but determining 

characters of water deficit tolerant varieties have not yet been well studied. 

Identification of' wheat genotypes or crop characters of wheat suitable for water 

deficit condition would he an important step for achieving high yield potential of 

wheat in Bangladesh, although some varieties were identified for late sowing 

condition (Islam etal.. 1993). 



In the selection of superior variety with proper water application facilities, its 

productivity needs to be tested. Lack of irrigation facilities was found to he a 

major constraint for 38% wheat growers. and 25% of the farmers of Bangladesh 

could not grow wheat due to this problem (Ahmed and [has. 986). Considering 

the above mentioned läcts 19 genotypes of wheat were selected to examine their 

yield performance where only one irrigation was provided. In present situation. 

this research work was carried out with the following objectives- 

I. To determine the effect of different genotypes on various morphological 

attributes of wheat. 

2. E'o determine the influence of genotypes on the yield and yield components 

of wheat. 

3 



-K 



REVIEW OF LITERATURE 

Suitable variety and sowing time are important determinates of growth. yield 

contributing characters and yield of wheat, wheat being a important cereal, some 

works have been done in our country to develop a sustainable improved 

management practices required to achieve higher yield of this crop. Very few 

research works related to growth, yield and development of wheat variety due to 

sowing time, water deficit and morpho-physiological attributes have been carried 

out. The research work also so 11w done in l3an2ladesh is not adequate and 

conclusive. However. some of the important and informative works and research 

findings related to the sowing time, water dcficit and varieties of wheat done at 

home and abroad on this crop have been reviewed under the following heading in 

this chapter. 

2.1 Effect of sowing date 

The major non-monitory inputs for enhancing wheat production is optimum time 

of sowing which is the most important agronomie factor affceting the growth and 

development of plants. Research works done at home and abroad showed that 

delay in sowing atIcr the optimum time which coincides with thc onset of 

seasonal rains. consistently reduced yields. I lowever. the important works 

regarding the sowing dates are presented below- 

Plant height is the total length of plant from the soil to the top of the leaf. In the 

early stage 01' development, it is a good indicator for overall development. It is 

considered as an important plant character related to grain yield in barley. Plant 

height has been found to vary from variety to variety in barley and is dependent 

on genotype and cultural environment. In a trial with cultivar l3alaka in Joydepur 
10 

	

	
and Jessore. F3ARI (1984) reported that the tallest plant (76.83 cm) was obtained 

at Jessore when sowing was done on 20 November and shortest with 30 

December sowing. 
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In an experiment Moula (1999) study the effect of' sowing time on growth and 

development of barley varieties and reported that the tallest plant was recorded by 

Novenber 25 sowing (111.8 cm) and (he shortest plant was recorded by December 

25 sowing  (73.8 cm). Similar results have also been observed by Farid et at 

(1993). 

Chowdhury (2002) conducted an experiment with four sowing claws and reported 

that delay in sowing decreased plant height. At the final harvest highest plant 

height was observed in November I sown plant. But at 60 l)AS highest plant 

height was recorded in 1)cccmbcr in 15 sown plants. 

I-bidet (2002) reported that November 15 sown plants of all cultivars of wheat 

under each irrigation regimes were found to he taller than December 5 sown 

wheat plants. In a trial with wheat in Joydebpur and Jessore. BAR! (19984) 

reported that the highest number of effective tillers plant-I was obtained by 20 

November sowing similar finding were reported by sarker ci al. (1999). 

- 	 The associations of yield and effective tiller were also reported by many 

scientists. Shrivastava es' a/i (1998) studied relationship between various traits in 

wheat. They reported that yield had significant positive correlation with effective 

tillers per plant. Chowdhury (2002) conducted an experiment with four sowing 

dates and reported that the highest number of average tillers plant" were produced 

by November 15 sown wheat plants and the second highest number were 

produced by November 30 sown plants which was at par with November I sown 

plants. The lowest number of tillers plant-] were produced by December 15 sown 

plants. 

Zhao et a/i (1985) conducted experiments on barley in China under two different 

sowing dates, viz.. October28 and November 17 in 1982-83 and November 7 and 

November 27 in 1983-84. They found that with delay in sowing tiller and ear 

number/lO plants decreased from 64 to 41 in 1982-83 and from 49 to IS in 1983-

84. lie full growth period was shortened with delay in sowing. 



Sekhon etal. (1991) reported that early sowing decreased the number of spikelets 

spike* grains spike' but increased 1000-grain weight and yield of wheat. They 

also reported that late sowing decreased 1000 grain weight and yield. 

Rni ci at (1992) concluded that the highest grain weight of barley was reached at 

40 days after heading in early and intermediated sowing and 35 days in late 

sowing. 

Ijissa ci al. (1994) observed that spikes nc2  and grains spike' were significantly 

increased while grain weight non-significantly decreased as sowing date was 

delayed from November to December. 

Chowdhury (2002) conducted an experiment with four sowing dates and reported 

that spike length. grains spike'[  and 1000-grain weight decreased with delay in 

sowing date from November 15 and the lowest spike length. grains spike-' and 

1000-grain weight were recorded in December 15 sown plants. l-laider (2002) 

reported that early sown plants (November 15) had the highest spike length. 

	

_- 	grains spike'' and 100-grain weight and late sown plants (December 5) resulted 

the lowest values of these parameters of wheat. 

Zende ci cit (2005) An experiment was conducted during the 2002/03 rabi season 

in Akola. Maharashtra. India. to evaluate the effects of sowing time (15 

November. I December and 15 December) on the growth and yield of durum 

wheat (Triticum dunun) and concluded that the growth, yield and yield attributes. 

except for the spike length. showed signilicant increases when durum wheat crops 

were sown on 1 5 November compared with those sown on 1 December and 15 

December. 

Hossain ci at (1990) observed that maximum grain yield was obtained when the 

	

ly 	wheat was sown November 20 due to higher number of grains spike-' and the 

highest 1000-grain weight. 
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J:arjd ci al. (1993) conducted an experiment on_sowing dates in 1987-88 having 

five_sowing times started from November with 15 day intervals with three 

cultivars of barley viz. Centincila. AP-1 -19 and AP- 1-20. They observed that 

November 5 was found to be the optimum time br AP- 1-20 and November 5 to 

December 5 for Centinella and AP-I-20. respectively. In general. all the cultivars 

of barley performed better when sown on November 5. In all cases yield was 

reduced significantly with dclayed sowing beyond December 20. 

Corny (1995) concluded from two years study in Ireland on malting barley cv. 

Blenhiem sown on March. early April and late April that the earliest sown spring 

barley generally gave (lie highest yield and the best quality grain. BAR! (1997) 

reported from the study in Jamalpur during the rabi season of 1997-98 on barley 

cv. Conquest that among the live sowing dates viz. November 5. November 20. 

Decemher5. December 20 and January 5. the grain yield was statistically different 

among those sowirigs. The crop sown on December 20 produced the lowest grain 

yield which was closely followed by that olianuary S sowing. Adrastic reduction 

in grain yield was observed when the crop \vas sown on December 5 or latcr. 

A field experiment was conducted by Chowdhury (2002) at four sowing dates viz. 

SOW!) at November I. November 15. November30 and December 15 and reported 

that the highest grain yield was recorded in November 15 sown plants and the 

next highest value was recorded in November 30 sown plants and the lowest yield 

was recorded in December 15 sown plants. 

I-hider (2002) conducted experiment in 1998-1999 and 1999-2000 with two 

sowing dates and reported that December 5 SOW!) plants produced significantly 

higher grain yield in both the years for all the irrigation regimes and varieties of 

wheat and the lowest yield was recorded in December 5 sown plants. 

A field experiment was conducted by Ahmed ci al. (2006) at Farming System 

Research and Development (FSRD) site. Chabbishnagar. (jodari. Rajshahi under 

rainfed condition during rabi seasons of 2001-2002 and 2002-2003 to find out the 

7 



suitable variety (BARI Barley-I. BARI IIarley-2 and local) and sowing time of 

barley (30 November. 15 December and 30 December). They concluded that grain 

and straw yields increased significantly with early sowing (30 November) in all 

varieties in both the years. The results show that early sowing (30 November) 
$ 

	

	combined with BARI Barley-I gave the highest grain (2.55 t/ha) and straw yield 

(4.28 tiha). whereas the lowest grain yield (1.23 tlha) and straw yield (3.21 t/ha) 

was obtained from local variety with delay sowing. 

Harvest index (1-11) is the ratio of economic yield to biological yield and is a useful 

index of assessing the extent of phytomass converted into useful economic yield. 

The economic yield of barley is its grain and biological yield of a crop is the 1DM 

at linal harvest (Donald and Hamhlim. 1976). 

Sharma (1993) conducted an experiment with eight spring wheat (Triiicwn 

aestivu?n) eultivars and 2 advanced breeding lines in Nepal and showed that due 

to delayed sowing harvest index was reduced and maximum harvest index of 

41.1% occurred with the November 25 sowing. 

Samuel et at (2000) reported that late sowing condition (6 January 1997) reduce 

the harvest index (36.1%) from (41.5%) of nonnal sowing condition (29 

November 1996) in wheat. Ehdaie ci cit (2001) reported that early sowing 

decreased harvest index. Rain ci cit (2004) Ibund that the highest harvest index 

was obtained in November20 sown wheat. 

From the above review of literature it is evident that sowing time has a significant 

influence on yield and yield components of barley. The literature suggests that 

early or delay sowing other than optimum time reduces the grain yield of barley 

which is directly related with the temperature of the growing period of the crop. 

Reduction in grain yield is mainly attributed by the reduced number of spike 

plani'. grains spiked  and thousand grain weight due to curtailment of period for 

development of these l)arameters. 

8 



2.2 Effect of water shortage 

Supply of irrigation water or moistures has dramatic effects on growth, 

development and yield of any crop. Water delicit at various phases of crop growth 

has direct effect on crop yield. Reduction in growth as result of water deficit crop 

yields tinder dry land condition are related to seasonal rainflul. water USC 

efficiency can he substantially can be substantially improved by crop management 

practices (Harris ci at. 1991). 11w introduction of supplemental irngation to 

winter grown cereals can potentially stabilize and increase yields, as well as 

increasing water use efficiency received both from rainfall and from irrigation 

(Oweis c/ at. 1992). In Bangladesh. very little works have been done regarding 

agrononiie practices of' barley especially on the response of irrigation frequency. 

However, some available lindings on the performance of barley and related crops 

like wheat and millet tinder irrigation are reviewed and presented below. 

Growth and yield of barley under water stress was studied by Gales and Vilson 

(1979). They observed that water stressed plants mature earlier than the well 

watered plants. Singh and Bhalla (1994) reported that both bread wheat and 

duram wheat are susceptible to water stress during germination, total germination 

percentage, germination rate. coleoptile and root length decreased with increasing 

water stress. 

Won Yul c/ aL (1997) conducted a pot experiment to know the effects of water 

stress at heading. or 20 or 10 days beibre heading in barley cv. Milyang 12, 

Duruhori, Olbori. Baegdong and ITyangmaeg and revcicd that resistance to water 

stress was in the order Olbori > Milyang 12 = Duruhori > Hyangmaeg > 

Baegdong. 

It was observed that irrigation frequency had significant effect on days required to 

.1 	
maturity of barley. Three irrigations (irrigations at 25 DA ± 50 DAS + 75 DAS) 

took the longest days to maturity that of two irrigations i.e.. 25 DAS and 50 DAS 

(Moula. 1999). 



Crop growth and yield are largely limited by soil water availability. Water stress 

is a serious problem in many pans of the world where cereals are a part of the 

staple diets. Although crop growth is controlled by numerous Rietors, water stress 

is by far the most important impediment. According to the available literature 

- 	
increase water stress reduces germination and plant growth activities (Quarrie et 

(IL. 1999). 

Islam (1992) reported that dry matter accumulation in bread wheat cultivars 

decreased with increasing dcgrce of water stress. Intermittent water stress is more 

harmful than continuous water stress and stressed at heading affected dry matter 

production more than stress at earlier. 

1'orofder et ci (1993) observed that increase in total dry matter (TDM) production 

in barley was noticed clearly up to three irrigations as compare to one or two 

irrigation. They also Ibund that increased in TDM due to irrigation compared to 

control (no irrigation). Gaffer (1995) reported that increased in TDM due to 

increased number of irrigation in millet. 

Rahman (1997) reported that irrigated plants had always greater TDM 	than 

the rainfed plants. l-Iossain (2006) conducted an experiment with barley and 

reported that TDM production plani increased with increased the number of 

irrigation upto 90 1)AS and the highest TDM production plani' was observed in 

three irrigation and the lowest was in control. Similar result was also reported by 

Kumar and Aganval (1991) in barley. 

Rahnian (1997) reported that irrigated plants had always greater LA! at all the 

growth stages than rainfed plants and in both treatments starting from a lower 

value. I.AI reached a certain peak at the booting stage of growth and declined 

therealler gradually and the similar result was also reported by Haider (2002) in 

wheat. 

Moula (1999) conducted a field experiment during 1998-99 season on barley with 

levels of irrigation viz. one at crown root initiation (CR!) and two both at CR! 

Ill 



hooting stage and reported that Icaf area index (LA!) increased over control (no 

irrigation) and the highest was recorded at two irrigation schedule. 

Singh and Anurcet (2001) carried out experiment on imilt barley cv. Alfa-93 was 

trcatcd with 4 levels of irrigations, viz. 10 (no irrigation), II (one irrigation at 

tillering stage). 12 (one irrigation at flag leaf stage) and 13 (two irrigations, first at 

tittering and second at flag leaf stage). in 1-lisar. 1-laryana. India and reported that 

treatment 13 significantly increased plant height, number of tillers, dry matter 

accumulation. leaf area mdcx. yield (grain + straw) and yield attributes. 

Rahman (1997) reported that plant height was higher in irrigated condition than 

rainfed condition. Singh and Anureet (2001) reported that plant height of barley 

increased with increased number of irrigation. Similar result in barley was also 

reported by many researchers such as Wahab and Singh (1983). Singh et at 

(1989). Kumar and Agarwal (1991) and Torofder et at (1993). 

1-lossain (2006) conducted an experiment to observe the growth and development 

of' barley as affected by irrigation frequency and reported that plant height of 

barley increased with increased the number of irrigation, lie further reported that 

plant height of barley was greater in irrigated plot (han in the control plot. 

Torofticr ci at (1993) observed that application of one irrigation at crown root 

initiation (CR) stage and two irrigations both at CR1 and heading stage showed 

statistically similar number of effective tillers plant " but significantly increased 

over control (no irrigation). Similar result was reported by Singh et at (1989). 

Grant ci at (1991) and Kwnar and Agarwal (1991) in barley. 

Rahman (1997) reported that number of tillers plant'' significantly higher in 

irrigated plants in comparison to rainid plants. Similar result was also reported 

by Haider (2002) in wheat. 

Hossain (2006) reported that number of tiller plant ' increased with increased 

number of irrigation. The highest eflèctive tiller plant'' was observed tinder three 



irrigations (irrigation at 25 DAS + 50 DAS + 75 DAS) which was statistically 

similar to that of two irrigations (irrigation at 25 DAS - I 50 DAS). In contrast, the 

lowest number of effective tiller plant-I was recorded in rained plants. 

Ilie most of the researchers reported that spike length increased with increase 

number of irrigation (Grant c/ at. 1991. Throlèd et a/.. 1993. Rahman. 1997 and 

Uppal et at. 1998). In contrast. Anonymous (1998) reported that irrigation had no 

significant effect on panicle length iii barlcv. 

Both significant and insignificant eiThct due to irrigation on spike length was 

observed in barley. Moula (1999) reported that length of spike was significantly 

influenced by irrigation and the longest spike length was obtained at two irrigation 

compared to one no irrigation. 

Irrigation regimes had significant effect on panicle length and the rainfed 

treatment resulted in the lowest panicle length in all cultivars in both growing 

season in wheat (I laider. 2002). 

Torotiler et cii. (1993) opinioncd that supplemental irrigation had beneficial effect 

on barley when they concluded that application of one irrigation at CR1 and two 

irrigations both at CR! and heading stage produced greater spikelets spike4  than in 

control but within the irrigation treatments. there was no significant difference in 

spikelet number spike'' 

ilaider (2002) conducted an experiment to find out the effect of water stress on 

the physiology and grain yield of four bread wheat cultivars and reported that 

irrigation treatments increased the number of spikelets per spike in both growing 

dates and the 12 plants were Ibund to have the highest number of spikcicst per 

spike and the In  plants had the lowest number of spikelets per spike in both 

growing season. vr 	

Rahrnan (1997) reported that soil moisture regimes had significant effect on 1000- 

grain weight of wheat. On the other had. Rahman (1997) reported that irrigation 
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regimes had no significant effect on 1000-grain weight of foxtail millet. I laider 

(2002) reported that irrigation had significant influenced on 1 000-garin weight in 

wheat. Similar result was also reported by Shaheb (2004) 111 wheat. 

In a field trial on barley in India, IJppai ci at (1998) observed that two irrigations 

both at active tillering and heading stage produced higher yield than that of one 

irrigation at active tillering stage. Similar result was also reported by Kumar and 

Agarwal (1991). 1'oroftler ci al. (1993) and Moula (1999) in barley. 

Haider (2002) conducted an experiment to find out the effect of water stress on 

the physiology and grain yield of four bread wheat cultivars and reported that the 

rainfèd condition resulted the in the lowest grain yield per plant in all cultivars in 

both years as well and drastic reduction in grain yield per plant due to rainfed 

condition WaS found in Opata and Protiva variety of wheat in both growing 

season. Similar result was also reported by Rahman (1997) in wheat. 

Wojtasik (2004) conducted field and laboratory experiments during 1996-98 in 

	

- 	Poland to evaluate the eliect of sprinkling irrigation and fertilizer application on 

malt and lodder barley. Sprinkling irrigation and high rates of NPK fertilizers 

significantly increased photosynthesis. carbon dioxide assimilation (by 50%) and 

transpiration (by 30%). Similarly, both treatments increased nitrate reduetase 

activity, stalk length and width. and leaf and ear size. Fodder barley gave the best 

results. 

Nowak c/ at (2005) a field experiment conducted in the years 2002-2004 in 

Samotwor near Wrocaw (Poland) assessed the usellilness in the cultivation of 

spring brewing barley cv. Scarlett on a light soil under sprinkler irrigation. Under 

natural precipitation the yield of harlet grain tanged from 34.06 dt ha'1  (2992) to 

54.16 di. ha1  (2003) They also reported that sprinkler irrigation caused a 7.5% 

	

I 	
increase in the grain yield. 

1-lossain (2006) reported that frequency of irrigation had significant effect on grain 

yield of barley. Result revealed that grain yield increased with increasing number 
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of irrigation. The grain yield (3.43 t haS') was observed in three irrigations in 

growing period which was statistically similar with two irrigation and the lowest 

yield was recorded in rainfed plant (1.72 t hil'). 

101 	
•l'wo use terms used to describe partitioning of dry matter by the plant are 

biological yield and economic yield the term biological yield. I-larvcst index 

reflects the proportion of assimilate distribution between economic and total 

biomass (Donald and ilamblin. 1976). Crop yield can be increased either by 

increasing the total dry matter produced in the field or by increasing the 

proportion ofecononiic yield (the harvest index) or both. 

Moula (1999) carried out an experiment on barley with two irrigation viz, no 

irrigation, one irrigation at CR] and two irrigations both at CR1 and booting stage 

and reported that two irrigations had the highest harvest index (III) followed by 

one irrigation and control (no irngation) had the Lowest Ill. Similar result was also 

reported by Kuniar and Agnval (1991) and TorolUer c't at (1993) in barley. 

2.3 Effect of variety on growth and yield of wheat 

Maikstenienc et al. (2006) carried out a field experiment at the Lithuanian 

Institute of Agriculture's Joniskelis Experimental Station during 2004-2005 to 

estimate the changes in productivity and quality indicators of winter wheat 

varieties. The tests involved; Ada and Bussard (with very good food qualities). 

I .ars and lauras (with satisfactory food qualities) varieties. The higher grain yield 

was produced in varieties with satisfactory food qualities compared with those 

with very good food qualities. The highest contents ol protein for grain quaLity 

improvement at ripening stage without urea solution application were 

accumulated by the varieties. 

Sulewska (2004) carried out an experiment with 22 wheat genotypes Ibr 

comparing vegetation period, plant height. number of stems and spikes. yield per 

spike. lie noticed a greater variability of plant and spike productivity and of other 

morphological characters due to variety. I-Ic also reported that the variety 
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Waggershauser I Iocnh Weisser Kolben gave the highest economic value among  

the tested genotypes. 

Jalleta (2004) conducted an experiment in farme(s level with a number of 

improved bread wheat varieties lbr production in tile different climatic zones. 

Farmers identified earliness, yield and quality as the main criteria for adaptation 

of wheat varieties and they found that the variety I IAR-7 10 gave 2.56 t ha and 

PAVON-76 gave 2.49 t ha grain yield. 

Wheat Research Center (2003) of Bangladesh conducted an experiment in the 

Wheat Research Centre Nashipur. Dinajpur to exaniine the performance of 

genotypes among various tillage operations and to understand the effects of 

interaction between genotypes and tillage operations. Iwo cultivation methods 

were applied in the main plot and 10 wheat genotypes (Kanchan. Gourav. 

Shatabdi. Sourav. BAW 1008. BAW 1006. BAW 1004. BAW 969. BAW 968 and 

BAW 966) were tested in the sub plots. The genotypes showed a wide range of 

variation for yield and related characters. Under bed condition, all the genotypes 

signilicantly produced higher grain yield except (jourav and Sourav. Variety 

Shatabdi produced maxinluni nrain spike4  and 1000 grain weight. 

I3ARI (2003) tested performance of dilferent varieties of wheat and found 

Shatabdi produced the highest yield (2.72 t ha') lollowed by Gourav (2.66 t hi'). 

The lowest yield was produced by Kanchan (2.52 t hi'). 

l.itvinrnko ci al. (1997) produced winter wheat with high grain quality for bread 

mal<ing in Southern Ukraine. Wheat breeding was started more than 80 years ago. 

Over this time, seven wheat varieties were selected where yield potential 

increased from 2.73 to 6.74 t ha4 . 

Samson et al. (1995) reported that among the different varieties the significant 

highest grain yield (3.5 t hi') was produced by the variety Sowghat which was 

closely Ibliowed by the variety BAW-748. Other four varieties namely Sonalika. 

CB-84. Kanchan and Scri-82 yielded 2.70, 2.83, 3.08 and 3.15 r hi'. respectively. 
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Arbinda ci at (1994) observed that the grain yield was significantly affected by 

different varieties in Bangladesh. The genotypes CB-15 produced higher grain 

yield (3.7 t ha') that was attributed to more number of spikes m 2  and grains 

spike4 . 

In varietal demonstration at different districts of Bangladesh BAR! (1993) 

reported that mean yield of Kanehan. Akbar. Agraiii and Sonalika were 3.59, 3.29, 

3.12 and 2.81 t ha* respectively. Variety Kanchan, Akhar, Aghrani showed 28, 

17 and 12% higher grain yield over check variety Sonalika. 

r 

16 



r 

r 



MATERIALS AND METHODS 

In this chapter the details of diliërent materials used and methodologies followed 

during the experimental period have been described under the Ibilowing heads 

3.1 Description of the experimental site 

3.1.1 Location 

The present piece of research work was conducted in the experimental held of 

Agricultural Botany. Sher-e-Bangla Agricultural University. Sher-e-l3angla 

Nagar. Dhaka. ilie location of the site was 23°74'N latitude and 90035'E longitude 

with an elevation of 8.2 meter from sea level (FAO 1988). 

3.1.2 Climate 

The geographical location of the experimental site was under the subtropical 

climate, characterized by three distinct seasons., winter season from November to 

February and the pre-nionsoon period or hot season from March to April and 

monsoon period from May to October (Edris et al.. 1979). Details of the 

meteorological data of air temperature. relative humidity, rainfall and sunshine 

hour during the period of the experiment was collected from the Weather Station 

of Bangladesh. Sher-c Bangla Nagar, presented in Appendix 11. 

3.1.3 Soil 

The soil belonged to "The Modhupur Tract". AEZ - 28 (FAQ. 1988). Top soil 

was silty clay in texture, olive-gray with common line to medium distinct dark 

yellowish brown mottles. Soil pH was 5.6 and had organic carbon 0.45%. The 

experimental area was flat having available irrigation and drainage system and 

above flood level. The selected plot was medium high land. The details have been 

presented in Appendix I. 

II! 
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3.2 Treatments of the experiment: 

The experiment comprised of 19 wheat varieties. Name and source of these 

varieties were: 

1k 	Variety/Line Source Variety/line Source 

BL-1883 BARI Sufi BARI 

RAW-I 104 BARI Shalabdi BARI 

BAW-1064 BARI Kanchan I3AR! 

Sonora BARI Pavan-76 BARI 

Sourab BAR! IVT-IO WRC 

Prodip BARI l3ijoy BARI 

Fang-66 WRC BL-1022 BARI 

(jourab BARI Katyan Sona BARI 

BAW-917 BARI BAW-1051 BARI 

IVT-9 
	 WRC 

r 

3.2.2 Experimental design and layout 

The experiment was laid out in randomized complete block design (RCBD) with 

three replications. There were 57 plots having the size of 2 m( 10 row) x  1.5 

m.long. 19 varieties of wheat were randomly distributed in the plots. 

3.3 Growing of CVOI)S 

3.3.1 Seed collection 

The seeds of different wheat varieties and genotypes for this experiment were 

collected from Wheat Research Centre (WRC) and Bangladesh Agricultural 

Research Institute (BARI). Joydevpur. (iazipur. 

3.3.2 Preparation of the main field 

The plot selected lbr the experiment was opened in the third week of November 

2008 with a power tiller, and was exposed to the sun for a week after which the 

land was harrowed, ploughed and cross-ploughed several times followed by 

18 



laddering to obtain a good tilth. Weeds and stubbles were removed and finally a 

dcsirable tilth olsoil was obtained for sowing of seeds. 

3.3.3 Application of fertilizers and manure 

The fertilizers N. P. K and S in the form of Urea, TSP. IvlP and Gypsum. 

respectively were applied. The entire amount of TSP, MP and Gypsum. 2/3d  of 

urea were applicd during the final preparation of land. Rest of urea was top 

dressed after first irrigation (BAlti. 2006). The doses and method of application of 

fertilizers are shown in Table I. 

Table 3.1 Doses and method of application of fertilizers in wheat field 

Fertilizers 	 Dose (ha) 	 Application (%) 
installment 

Urea 	 220 kg 	 6666 	 33.33 

LISP 	 180kg 	 lOU 	 -- 

MP 	 50kg 	 100 	 -- 

Gypsum 	 120 kg 	 100 	 -- 

Cowdung 	 10 ton 	 100 	 -- 

Source: Krisln Projukci Haiboi, BARI. Joydebpur, Gazipur, 2006 

Sowing of seeds: The seeds of wheat were hand sown in November 30! 2008. 

Seeds were placed at about 4-5 cm depth from the soil surface and the seed rate 

was 36 gin per plot which was equivalent to 120 kg! ha. 

3.3.4 After care 

After the germination of seedlings, various intercultural operations such as 

irrigation and drainage, weeding, top dressing of krtilizer and plant protection 

measures were accomplished for better growth and development of the wheat 

seedlings as per the recommendation of BAR! (2006). 

3.3.4.1 Irrigation and drainage 

One flood irrigation at early stage of crop growth was provided !br the 

Experiment (sown on 1)eccmher 30. 2008). Proper drainage system was also 

developed for draining out excess water. 
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3.3.4.2 Weeding 

Weedings were done to keep the plots free from weeds which ultimately ensured 

better growth and development of wheat seedlings. The newly emerged weeds 

were uprooted careililly at tillering (30 DAS) and panicle initiation stage (55 

A 	
l)AS) manually. 

3.3.4.3 Plant protection 

The crop was attacked by different kinds of insects during the growing period. 

Tricl-20 ml was applied on 5 January and sumithion-40 ml/20 litre of water were 

applied on 25 January as plant protection measure. 

3.4 Harvesting, threshing and cleaning 

The crop was harvested manually depending upon the maturity of plant from each 

plot from the third week of March. 2009. The harvested crop of each plot was 

bundled separately, properly tagged and brought to threshing floor. Enough care 

was taken during threshing and cleaning period of wheat grain. Fresh weight of 

wheat grain and straw were recorded in nc2  from each plot. The grains were 

cleaned and weighed. The weight was adjusted to a moisture content of 14%. The 

straw was sun dried and the yields of wheat grain and straw ni2  were recorded 

and converted to t ha'. 

3.5 Data collection 

3.5.1 Emergence of seedlings 

The emergence of wheat seedlings in the experimental plots was recorded on the 

basis of visibility of emergence of seedlings and expressed days to starting of 

seedling emergence. Days to 50% and 100% seedling emergence was estimated 

by observing absolute visibility of seedlings of the experimental plots and 

expressed in days. 
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3.5.2 Plant height 

The height of plant was recorded in centimeter (cm) at 30, 40. 50. 60 DAS (Days 

after sowing) and at harvest. Data were recorded as the average of 10 plants 

selected at random from the inner rows of each plot. The height was measured 

from the ground level to the Lip of the plant. 

3.5.3 Number of tillers plant" 

The number of tillers plant' was recorded at the time of 30, 40, 50. 60 and 70 

DAS (Days after sowing). Data were recorded as the average of 10 plants selected 

at raiidoni from the inner rows of each plot. 

3.5.4 Number of fertile tillers plant" 

The total number of effective tiller plant4was counted as the number of panicle 

hearing tiller plant". Data on effective tillers plant-'"crc counted from 10 

selected plants at harvest and average value was recorded. 

3.5.5 Number of sterile tillers plant" 

- 

	

	The total number of non-effective tiller plant-' was counted as the number of 

tillers plant-' without panicle. Data on sterile tillers plant' were counted from 10 

selected plants at harvest and average value was recorded. 

3.5.6 Number of total tillers plant-' 

The total number tillers plant" was recorded by adding effective and sterile tillers 

plant- I. Data on total tillers plant' were counted from 10 selected plants at harvest 

and average value was recorded. 

3.5.7 Number of leaves per plant 

The total number of leaves per plant was counted as the number of leaves from 10 

randomly selected plants from each plot and average value was recorded. 
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3.5.8 Length of flag leaf 

The length of (lag leaf was measured as the average of 10 plants selected at 

random from the inner rows of each plot. ihe length was measured from the base 

to tip of the flag leaf'. 

3.5.9 Breadth of flag leaf 

The breadth of flag leaf was measured as the average of 10 plants selected at 

random from the inner rows of each plot. The breadth was measured from the 

base to tip of the flag leaf and the average of 3 measurements was calculated for 

getting the mean value. 

3.5.10 Leaf area of flag leaf 

The area per flag leaf was determined by multiplying the maximum flag leaf 

length with maximum breadth and with a correction factor 0.75. 

3.5.11 Ear length 

The length of ear was measured with a meter scale from 10 selected panicles and 

the average value was recorded. 

3.5.12 Days to booting 

Days to starting of booting, 50% and 100% booting was recorded by observing 

and calculating the number of days from sowing to starting of booting. SO% and 

100% plant attained their booting condition. 

3.5.13 Days to ear emergence 

Days to starting of ear emergence. 50% and 100% emergence of ear was recorded 

by counting the number of days from sowing to starting of ear emergence. 50% 

and I00% plant completed spike emergence. 
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3.5.14 Days to anthesis 

Days to starting of anlhesis. 50% and 100% anthesis was recorded by counting the 

number of days from sowing to starting of anthesis. 50b/  and 100% spikes 

completed their anthesis. 

3.5.15 Days to maturity 

Days to starting of maturity. 50% and 100% maturity was recorded by calculating 

the number of days from sowing to starting of maturity, 50% and 100% spikes 

become brown color. 

3.5.16 Number of spikelets spike-' 

The total number of spikelets spike-I was counted as the number of spikelets from 

10 randomly selected spikes from each plot and average value was recorded. 

3.5.17 Number of fer(ile tiorets spike" 

The number of fcrtile Ilorets spiked  was counted as the number of fertile floret 

from 10 randomly selected spikes in each plot and average value was recorded. 

-.18 Number 3.umber of filled grains spike 

The total number of filled grains spike" was counted as the number of filled 

grains from 10 randomly selected spikes from each plot and average value was 

recorded. 

3.5.19 Number of unfilled grains spike' 

The total number of unfilled grains spike" was counted as the number of wililled 

grains from 10 randomly selected spikes from each plot and average value was 

recorded. 

3.5.20 Number of total grains spike" 

The total number of grains spike' was counted by adding the number of filled and 

unfilled grains from 10 randomly selected spike from each plot and average value 

was recorded. 

ILI 
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3.5.21 Grain yield ni 

Grains obtained from per in 2  area of each unit plot were sun-dried and weighed 

carefully. The dry weight of grains of central 1 m2  area was used to record grain 

yield m 2  and converted this into t ha 

3.5.22 Grain yield liectar&' 

Grains obtained from in2  were converted into t had grain. 

3.5.23 Straw yield m 

Straw obtained from rn-2  area of each unit plot was sun-dried and weighed 

carellilly. The dry weight of straws of central I in2  area was used to record straw 

yield m 2  and converted this into t ha 

3.5.24 Straw weight hectar&' 

Straw obtained from rn 2  was converted into t ha 1  straw weight. 

3.5.25 Weight of 1000 seeds 

One thousand seeds were counted randomly from the total cleaned harvested 

seeds of each individual plot and then weighed in grams and recorded. 

3.5.26 Biological yield 

Grain yield and straw yield together were regarded as biological yield of wheat. 

The biological yield was calculated with the Ibliowing formula: 

Biological yield Grain yield + Straw yield. 

3.5.27 Harvest index 

Harvest index was calculated from per hectare grain and straw yield that were 

obtained from each unit plot and expressed in percentage. 

Economic yield (grain weight) 

100 

Biological yield (Total dry weight) 
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3.5.28 Dry matter content 

Stem from ten sample plants of each plot were collected and gently washed with 

tap water. thereafier soaked with paper towel. lhcn fresh weight was taken 

immediately afler soaking by paper towel. After taking fresh weight. the sample 

was oven dried at 70°C for 72 hours. Then oven-dried samples were transferred 

into a desiccator and allowed to cool down to room temperature, therealler dry 

weight of stem was taken. Dry-  matter content of stem was calculated using the 

following formula: 

Dry weight of stem (a" 

Dry matter content of stem = 
	 > 100 

Fresh weight of stein (g) 

As per the above procedure dry matter content of lamina, teal sheath. ear, seeds 

and husk per plant were recorded. 

3.6 Statistical Analysis 

The data obtained 11w different characters were statistically analyzed to ohsen'e 

the significant difference among the variety in response to one irrigation. The 

mean values of all the characters were calculated and analysis of variance was 

performed. The significance of the difference among the treatment means were 

estimated by the Duncan MuLtiple Range Test (1)MR'l') at 5% level of probability 

t (Gomez and (iomez. 1984). 	 - 

aD 
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CHAPTER IV 

RESULTS AND DISCUSSION 

Data on different growth characters and yield were recorded to find out the 

suitable variety which responded better in response to the effect of one irrigation. 

The results have been presented and discussed, and possible interpretations have 

been LZjVCfl under the following headings: 

The results of this experiment have been presented in the tables 4.1.1-4.1.12. 

figures 4.1.1-4.1.4 and the ANOVA II1-XIV for different characters in the 

Appendices 

4.1.1 Emergence of seedlings 

4.1.1.1 Days to emergence 

Days to starting of emergence of seedlings varied significantly for 

different wheat varieties at early sowing with water deficit condition (Table 

	

ir 	4.1.1). The maximum days to starting of ernerger.ce of seedlings (6.00 

days) was recorded from wheat genotypes IVT-10 which was followed by other 

genotypes except BAW-917 which started emergence of seedlings within 

minimum days (4.33 days). 

4.1.1.2 Days to 50% emergence of seedlings 

Different wheat varieties at early sowing with minimum inigation condition 

showed significant variation for days to 50% emergence of seedlings (Table 

4.1.1). The maximum days to 50% emergence of seedlings (10.67 days) was 

found from wheat genotypes IVT-9 which was statistically similar with other 

genotypes except Sonora. I3AW-917 and Kalyan Sona. again the minimum days 

to 50% emergence of seedlings (8.67 days) was recorded from wheat genotypes 

	

'1 	
BAW-91 7 and Kalyan Sona. 
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Table 4.1.1. Seedling emergence percentage of (lifferent wheat varieties 

Genotypes 	1 	 Days to seedling emergence 
Starting of 	50% emergence 	100% emergence 
emergence 	- 	- 

BL-1383 	 4.67bc 	10.00 abc 	13.67c 

RAW-I 104 5.00 be 10.33 ab 14.67 be 

I3AW-1064 5.00 be 9.67 abe 15.33 abc 

Sonora 4.67 be 9.00 be 14.67 be 

Sourab 5.00 hc 10.67 a 15.67 abc 

Prodip 5.00 be 10.33 ab 15.33 abc 

Fang-66 5.00 be 9.33 abc 15.67 abc 

Gourab 5.00 be 9.67 abc 15.33 abc 

RAW-917 4.33 c 	8.67 c 13.67 c 

IVT-9 6.00 a 	10.67 a 17.33 a 

Sufl 5.33 b 10.33 ab 16.33 ab 

Shatabdi 5.00 be 9.33 abc 15.00 be 

Kanchan 	 4.67 be 

Pavan-76 	 5.00 he 

9.67 abc 14.33 be 

9.33 abc 14.00 e 

IVT-I0 5.00 be 10.33 ab 14.33 be 

Ri joy 5.00 be 10.33 ab 14.00 C 

BL-1022 5.00 he 	10.33ab 14.67 be 

Kalyan Sona - 	47 be 	[ 	8.67 c 

4.67 be 	10.00 abc 

15.00 be 

RAW- 105 I 14.00 c 

LSDo.o5) -  0.590 P 1.164 1.933 
Levelof Significance ** J 	** * 

I CV()  - 	7.19 	J 7.16 7.83 

In it column, mean values having santilar letter(s) are statistically identical and those having dissiitailar 
letter(s) ditlër significantly at 0.05 level of significance 
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4.1.1.3 Days to 100% emergence of seedlings 

At early sowing with water deficit condition, different wheat varieties showed 

statistically significant differences in terms of days to 100% seedling emergence 

(Table 4.1.]). The maximum days to 100% seedling emergence (17.33 days) was 

observed from wheat genotypes F3AW-9 17. whereas the minimum days (13.67 

days) were Ihund from wheat genotypes BL-1883 and BAW-917. 

4.1.2 Plant height 

Significant difThrenees were observed br plant height at 30. 40. 50. 60 DAS and 

at harvest for different wheat genotypes at early sowing with one irrigation 

condition (Figure 4.1.2). At 30. 40, 50, 60 DAS and harvest the tallest plant 

(22.65 ciii, 47.06 em, 68.64 cm. 85.41 cm and 90.46 cm) was obtained from wheat 

variety (lourab and the shortest plant (17.99 cm. 37.32 cm. 56.07 cm. 68.31 cm 

and 70.70 cm) was recorded from wheat variety Pavan-76. 

4.1.3 Number of tillers plant-' 

Different wheat genotypes showed statistically significant ditTercnccs for number 

of tillers per plant at iO. 40. DO. 60 and 70 DAS for at early sowing with less 

irrigation condition (Table 4.1.2). At 30. 40. 50. 60 and 70 DAS the maximum 

number of tillers per plant (2.45, 3.27. 3.83. 5.27 and 5.46) was attained from 

wheat variety (Jourab and the minimum number of tillers per plant (1.40. 2.60, 

2.83. 3.87 and 4.07) was Ibund from wheat variety Pavan-76. 

4.1.4 Number of fertile tillers plant-' 

Number of fertile tillers plant-i showed statistically significant difference for 

difièrent wheat genotypes at early sowing with less irrigation condition (Table 

4.1.3). The maximum number of fertile tillers per plant (5.67) was observed from 

wheat variety Gourab which was statistically similar (5.40) to S'uIi and the 

minimum number (1.77) was recorded from wheat variety Pavan-76. 
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Figure 4.1.1. Trend of increase of plant height of different wheat varieties in response to normal sowing (normal) with 
one irrigation condition. 
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Table 4.1.2. Number of total tillers per plant of different wheat genotypes at 
different (lays after sowing (EMS) 

Genotypes Number of tillers per plant at  
30DAS 	I 40DAS SODAS 60DAS 70DAS 

BL-1 883 

1MW-I 104 

2.17 ab 	3.17 abc 

2.12 at, 	3.17 abc 

3.74 ab 4.70 abe 5.22 abede 

3.63 ab 4.83 abc 5.16 abede 

BAW-1064 2.04ab 

1.95 ab 

3.05 abc 

3.08 abc 	J 

2.97 abc 

3.52 ab 4.52 abed 4,91 abede 

Sonora 3.60 ab 4.47 bed 4.99 abcdc 

Sourab 1.92 b 3.41 ab 4.36 bed 4.76 hede 

Prodip 2.23 ab 	3.14 abc 3.74 ab 4.77 abc 5.18 abcde 

Fang-66 1.96 at' 	2.93 be 3.38 b 4.32 bed 4.63 dci 

Gourab 2.45 a 	3.27 a 3.83 a 5.27 a 5.46 a 

BAW-917 1.87 be 	3.04 abc 

1.82 be 	3.03 abc 

3.60 ab 4.37 bed 5.02 abede 

IVT-9 3.46 at' 4.47 bed 4.79 bcde 

Suft 2.25 ab 3.19 abc 3.68 ab 4.97 at' 5.24 abed 

Shatabdi 1.97 ab 3.02 abc 3.52 ab 

3.30 h 

4.27 bed 

4.10 cd 

3.87 d 

4.68 ede 

Kanehan 1.87 be 	2.90 c 

1.40 c 	2.60 d 

2.00 ab 	2.97 abc 

4.60 ci 

Pavan-76 2.83 c 4.07 1 

IVT-10 3.43 ab 

3.42 ab 

4.37 bed 4.63 del 

Bijoy 1.89 b 	2.98 abc 4.38 bed 4.81 bcde 

13L-1022 2.34 ab 	3.22 ab 3.72 ab 5.04 ab 5.27 abc 

Kalyan Sona 2.25 ab 	3.21 ab 

2.08 ab 	3.12 abc 

3.73 ab 4.77 abc 5.35 ab 	- 

ThAW- lOS 1 

IJD 00c 

3.63 ah 

0.367 	- 

4.70 abc 5.09 abede 

 O.441 	0.257 0.648 0.529 
Levelof Significance I * 	 ** 	1_** * ** 

CV(%) 	 - 13.16 	5.02 16.23 8.58 6.47 

In a coIumI2. mean values having similar Ietwr(s) are statistically identical and those having dissimilar 
let(cr(s) ditThr significantly at 0.05 level oisigniticance 
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Table 4.1.3. Number of fertile, sterile and total tillers plant-i of different 
wheat varieties 

Genotypes Number of fertile 
tillers plant-i 

Number of sterile 
tiller plant-I 

Number of total 
- 	tillers plant-i 

BL-1883 

L3AW-1 104 

5.39 abode 0.99 bede 6.38 abed 

6.63 abc 5.73 abed 0.89 of 

BAW-1064 4.85 edo 0.99 bede 5.84 cd 

Sonora 4.99 hcde 

4.18 ci 

0.97 edo 5.96 bed 

Sourab 1.03 bed 5.21 do 

Prodip 5.53 abcde 1.04 bed 6.58 abe 

Fang-66 3.08 fg 1.09 abc 	 4.16e - 

Ciourab 6.67 a 0.83 f 	 7.50 a 

BAW-917 4.79 cde 0.98 cde 	 5.77 ed 

0.96 do 	 6.73 abc IVT-9 5.77 abed 

Sufi 6.40 ab 0.88 el 	 7.28 ab 

Shatabdi 	 3.39 I 

Kanchan 	 3.15 fg 

1.07 abed 	 4.46 e - 

1.11 ab 	 4.26e 

Pavan-76 	 2.77 g 1.17 a 3.93 e 

IVT-lO 	 3.17 fg 1.03 bed 4.20e 

l3ijoy 	 4.70 de 1.06 abed 5.76 cd 

B1.-1022 	 6.18 abc 0.89 ef 7.06 abc 

Kalyan Sona 	 5.66 abed 	0.98 ede - 	6.63abc 

6.31 abed BAW-1051 	 5.34 ahcdc 	0.97 ede 

0 05 	- LSDpnc t 

	

1.225 1 
Levelof Significance  

1164 

CV() I 12.70 	- 	6.23 10.30 

In a column, mean values having smular letter(s) arc statisUcally identical and those Iiaing dissimilar 

loner(s) differ signilkantly at 0.05 level olsigniticance 
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4.1.5 Number of sterile tillers plant-' 

At early sowing with one irrigation condition, number of sterile tillers per plant 

(or ditlerent wheat genotypes showed significant difference (Table 4.1.3). The 

miniinuni number of sterile tillers per plant (0.83) was recorded from wheat 

variety Gourab which was statistically similar (0.88) to Still and the maximum 

number (1 .1 7) was observed from wheat variety Pavan-76 

4.1.6 Number of total tillers plant-' 

Statistically significant ditibrence was recorded for number of total tillers per 

plant for dilThrcnt wheat varieties at early sowing with one irrigation condition 

(Table 4.1.3). The maximum number of total tillers per plant (6.50) was obtained 

from wheat variety Gourab which was statistically similar (6.28) to Sufi and the 

minimum number (2.93) was recorded from wheat variety Pavan-76. 

4.1.7 Number of leaves per plant 

Number of leaves per plant for different wheat varieties, at early sowing with one 

irrigation condition showed statistically significant differences tinder the present 

trail (Figure 4.1.2). The maximum number of leaves per plant (5.87) was found 

from wheat variety Gourab which was statistically similar (5.63. 5.60 and 5.53) 

with Suli. 13L-1022 and Kalyan Sona, respectively, whereas the minimum number 

(4.43) was recorded from wheat variety Pavan-76. 

4.1.8 Length of flag leaf 

A statistically significant difference was observed for length of [lag leaf for 

different wheat genotypes at early sowing with water deficit condition (Table 

4.1.4). The longest flag lcaf(19.20 cm) was observed from wheat variety Gourab 

which was statistically: similar (18.70 cm. 18.44 cm and 18.14 cm) with Sufi. BL-

1022 and Kalyan Sona wheat varieties, while the shortest (14.98 cm) was found 

1 	from wheat variety Pavan-76. 
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Table 4.1.4. Length, breadth and area of flag leaf and ear length of different 
wheat genotypes 

Genotypes Length of flag 	Breadth of 
leaf (cm) 	F 	flag Ieaf(ern) 

Area of flag 
leaf (cm2) 

Far length 
(cm) 

Bf.-1883 17.60 bale 	1.45 ab 25.52 abc 	13.92 bale 

RAW-I 104 17.85 bcde 	1.44ab 25.78 abc 	14.17 bcde 

RAW-1064 17.49 bcde 	1.28 ed 22.39 hale 	13.75 bale 

24.56 abc 	I 	13.61 ede Sonora 17.30 Se 	1.42 abc 

17.02 de 	1.21 de 

17.62 bcde 	1.47 a 

Sourab 20.60 defg 13.29de 

Prodip 25.95 abc 13.88 bcde 

Fang-66 16.65c 1.10e 18.34 fgh 12.99e 

Gourab 19.20 a 1.40 abc 26.95 a 15.51 a 

BAW-917 17.25 cde 1.41 abc 24.27 abed 13.56 Sc 

IVT-9 17.85 We 1.44 ab 25.7$ abc 	14.16 bale 

Suit 18.70ah 

16.74 e 

1.41 abc 26.37ah 15.01ab 

Shatabdi 1.11 	c 18.63 cfgh 13.05 e 

Kaneban 16.90de 1.09e 18.48 fgli 13.20de 

11.291 Pavan-76 14.98 f 1.07 c 16.04 h 

IVT-l0 

Buoy 

16.95 de 1.06 e 18.02gb 13.28 de 

16.78c 1.30bcd 22.I2cdcf 13.06c 

BL-1022 18.44 abc 1.40 abc 25.93 abc 14.70 abc 

Kalyan Sona 	 18.14 abed 

1MW-I 051 	 17.71 bcde 

1.37 abc 	24.86 abc 14.47 abcd 

1.39 abc 	24.61 abc 13.99 We 

LSD(oos) 	 1.141 0.139 3.508 1.144 

Level of Siguificance 	*4 ,___** 

CV(%) 	 10.95 6A4 9.25 5.03 

In a column. mean values having similar letter(s) are statistically identical and those having dissimilar 

letter(s) diller significantly at 0.05 level olsignilicancc 
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4.1.9 Breadth of flag leaf 

Signilicant variation 'as observed For breadth of flag leaf for different wheat 

genotypes at early sowing with one irrigation condition (Table 4.1.4). The highest 

breadth (1.47 cm) was recorded from wheat variety Prodip and the lowest breadth 

(1.06 cm) was attained Ironi wheat genotypes IVT- 10. 

4.1.10 Area of flag leaf 

Leaf area of flag leaf for different wheat genotypes at early sowing with one 

irrigation condition varied signilicantly (Table 4.1.4). The highest leaf area of Flag 

leaf (26.95 cm2) was obtained from wheat variety Ciourab which was statistically 

similar (26.37 cm2 ) to Still and the lowest (16.04 cm2 ) from variety Pavan-76. 

4.1.11 Ear length 

In case of early' sowing with one irrigation condition significant difference was 

observed in terms of car length for different wheat genotypes (Table 4.1.4). The 

longest ear (15.51 cm) was found from the wheat variety Gourab which was 

statistically similar (15.01 cm) to Sufi and the shortest length (11.29 cm) was 

observed from the wheat variety Pavan-76. 

4.1.12 Days to booting 

4.1.12.1 Days to starting of booting 

Days to booting for different wheat genotypes varied significantly in case of early 

sowing with one irrigation condition (Table 4.1.5). The maximum days to starting 

of booting (48.33 days) was recorded from wheat genotypes lvi -9 which was 

statistically similar (47.33 days) to Sufi and the minimum (42.33 days) was 

recorded from wheat genotypes BL- 1883 and I3AW-9 17. 

4.1.12.2 Days to 50% booting 

Diflèrent wheat genotypes at early sowing with one irrigation condition showed 

Y 

	

	significant diIièrenee for days to 50% booting (Table 4.1.5). The niaxinium days 

to 50% booting (63.00 days) was found in case of wheat variety (iourab which 

was statistically similar (59.67 days) to Kalyan Sona and the minimum (47.67 

days) was recorded from wheat variety Pavan-76. 
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Table 4.1.5. Days required for booting of different wheat genotypes 

Genotypes Days to booting  
StarLing of booting I 	50% booting 100% boot 

Ri-I 883 42.33 e 	 57.67 abed 62.00 ab 

BAW-1 104 43.00 ale 56.33 abed 60.33 ab 

RAW-1064 46.67 abed 55.33 bed 59.67 ab 

Sonora 

Sourab 

43.00 ale 54.33 bale 59.33 ab 

46.33 ahcde 	53.33 hede 59.00 h 

Prodip 46.33 abede 	57.67 abed 

47.00 abc 	St .33 ale 

61.33 ab 

Fang-66 58.33 h 

Gourab 44.00 hale 	63.00 a 

42.33 e 	 54.67 hale 

48.33 a 	 52.33 hale 

47.33 ab 	 58.67 abc 	H 

63.67 a 

BAW-917 60.33 ah 

IVT-9 

Sufi 

58.67 h 

62.00 ab 

Shatabdi 45.67 ahede 	52.67 beck 58.00 b 

Kanchan 45.33 abcde 50.33 de 	 58.33 b 

Pavan-76 44.00 bale 	47.67 e 54.00 e 

IVT-10 42.67de 	 51.00de 58.33 b 

l3ijoy 43.33 bede 	55.00 bed 59.00 b 

131.-1022 45.00ahcde 	58.67abc 62.00 ab 

Kalyan Sona 	 43.33 hcde 	59.67 ab 
	

62.33 ab 

BA\V-105I 	 43.67 bale 	56.00 abed 
	

60.67 ab 

LSD 	3.433 --I 6.185 

E.evel of Significance 	4* 	 I 	** 

CV(%) 	- 	5.64 	 I 	6.79 	 7.80 

.5, 
	

In a column, mean values havintz similar letter(s) are siatistically identical and those having dissimilar 
kiter(s) dilThr signiticantly at 0.05 level ofsignilicance 
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4.1.12.3 Days to 100% booting 

SigniLicant difference was found for days to 100% booting for different wheat 

genotypes at early sowing with one irrigation condition (Table 4.1.5). !he 

maximum days to 100% hooting (63.67 days) was obtained from wheat variety 

Ciourab. whereas the minimum (54.00 (lays) was observed in case of wheat 

variety Pavan-76. 

4.1.13 Days to ear emergence 

4.1.13.1 Days to starting of ear emergence 

At early sowing with one irrigation condition statistically significant difterence 

was observed for days to starting of ear emcrgencc for different wheat genotypes 

under the trial (Table 4.1.6). The maximum days to starting ear emergence (61.00 

days) was recorded from wheat variety Gourab, while the minimum (49.33 days) 

was recorded from wheat variety Pavan-76. 

4.1.13.2 Days to 50% ear emergence 

Significant variation was recorded Jbr days to 50% ear emergence 11w diflèrent 

or 

	

	wheat genotypes at early sowing with one irrigation condition (Table 4.1.6). The 

n)aximum days to 50% ear emergence (68.00 days) was (ound from wheat variety 

Ciourah, at, 	the minimum (51.33 days) was observed from wheat variety 

Pavan-76. 

4.1.13.3 Days to 100% ear emergence 

Different wheat genotypes varied signilicantly in tenns of days to 100% ear 

emergence in ease of early sowing with one irrigation condition (Table 4.1.6). The 

maximum days to 100% ear emergence (77.00 days) was found from wheat 

variety Gourab which was statistically similar (74.33 days and 74.67 days) to Suli 

and Kalyan Sona. respectively, whereas the minimum (55.00 day) was observed 

-q 	in wheat variety Pavan-76. 
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Table 4.1.6. Days required for ear emergence of different wheat genotypes 

Genotypes 	- 
BL-1883 

BAW-1 104 

Days to ear emergence - 
Starting to ear 	50% car emergence 

emergence 

59.00 ab 	 65.00ab 

100% ear - 	ernergnce 

71.00ahcd 

71.67 abed 57.67ah 	 63.33 ab 

BAW-1064 55.67 ab 	 60.67 ab 69.00 abcde 

Sonora 56.00 ab 61.33 ab 68.00 bede 

Sourab 54.67 abc 59.00 be 66.3$ bcde 

Prodip 58.00 ab 64.33 ab 72.00 abed 

Fang-66 54.33 be 58.67 be 65.00 ede 

Gourab 61.00 a 68.00 a 77.00 a 

I3AW-917 56.00 ab 62.67 ab 65.67 ede 

IVT-9 54.67 abc 58.00 be 68.67 abede 

Suli 58.33 ab 64.33 ab 74.33 ab 

Shatabdi 	 54.33 be 57.67 be 	 64.67 de 

Kanehan 53.67 be 

	

58.33 be 	 61.67 ef 

	

51.33 c 	 55.00 F 

	

58.67 be 	 68.33 bede 

	

59.67abc 	66.33 bede 

Pavan-76 49.33 c 

IVT-lO 	 54.33 be 

Bijoy 	 55.00 abc - 
BL-1022 	 59.00 ab 65.33 ab 	 73.33 abc 

Kalyan Sona 	 58.67 ab - 65.67ab 	 747 ab 

13A\V- 1051 	 57.33 ab 63.00 ab 70.00 abate 

LSD(oos) 	 _5.334 7.235 * LevelolSignificanee *4 	- ** _ 
reV(%) 	- 	5.74 7.13 6.34 

In a column, mean values having similar letter(s) are statistically identical and those having dissimilar 
letter(s) dilThr significantly at 0.05 level of significance 
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4.1.14 Days to anthesis 

4.1.14.1 Days to starting of anthesis 

Significant difference was observed for days to starting of anthesis for different 

wheat genotypes in case oil early sowing with one irrigation condition (fahlc 

4.1.7). The maxiirnim days to starting of anthesis (81.87 days) was obtained from 

wheat genotypes E3I-1022 which was statistically similar (79.00 clays. 77.33 days 

and 76.33 days) with Gourab. Sufi and Prodip, while the minimum (58.33 days) 

was recorded from wheat variety Pavan-76. 

4.1.14.2 Days to 50% anthesis 

At early sowing with one irrigation condition significant difference was observed 

for days to 50% anthesis for different wheat genotypes (Table 4.1.7), The 

maximum days to 50% anthesis (80.00 days) was thund from wheat variety 

Gourab which was statistically similar (79.67 days) to Kalyan Sona and the 

minimum (62.67 days) was observed in wheat variety Pavan-76. 

4.1.14.3 Days to 100% anthesis 

A statistically significant difference was observed 11w days to 100% anthesis for 

different wheat varieties in case of early sowing with less irrigation condition 

(Table 4.1.7). The maximum days to 100% anthesis (85.00 days) was recorded 

from wheat variety Gourab which was statistically similar (83.00 days. 82.67 

days, 82.33 days and 82.00 days) to 13L-1 883. Prodip. Kalyan Sona and 13L-l022. 

whereas the minimum (64.33 days) was recorded from Pavan-76 wheat variety. 

4.1.15 Days to maturity 

4.1.15.1 Days to starting of maturity 

Days to starting of maturity for different wheat genotypes at early sowing with 

less irrigation condition varied significantly (Fable 4.1.8). The maximum days to 

starting maturity (95.00 days) was observed from the wheat variety Gourab which 

was statistically similar (92.67 days and 91.33 days) to Kalyan Sona and 131-1022. 

again the minimum (80.00 days) was recorded from the wheat variety Fang-66. 
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i'able 4.1.7. Days required for anthesis of different wheat genotypes 

Genotypes 

flL-1 883 

Days to anthesis  
Staning of anthesis I 	50%arithesis 

74.67 abc 	78.00 abc 

100% anthesis 

83.00 ab 

RAW-I 104 70.67 abed 	77.67 abc 79.67 abc 

RA\V- 1064 72.67 abed 	74.33 abed 77.33 abc 

Sonora 73.00 abed 75.33 abed 	79.00 abc 

Sourab 67.33 bede 72.00 bed 	1 	74.33 abc 

Prodip 76.33 ab 78.67 abc 	1 	82.67 ab 

1:ang.66 	 68.33 bede 71.33 cd 	 73.33 bed 

Gourab 	 79.00 ab 80.00 a 85.00 a 

BAW-917 	 63.67 ede 74.00 abed 79.33 abc 

JVT-9 	 62.00 de 74.00 abed 	75.33 abc 

Sufl 77.33 ab 78.00 abc 	81.33 abc 

Shatabdi 67.33 bede 73.67 abed 	77.00 abc 

Kanchan 63.33 cde 69.33 d 	 71.00 cd 

Pavan-76 58.33 e 62.67 e 	 64.33 ci 

[VT- 10 	 69.00 hcde 

Bijoy 	 72.33 abed - 

72.00 bed 	75.00 abc 

74.33 abed 

79.00th 

74.67 abc 

13L-1022 	 81.67a 82.00ab 

Kalyan Sona 74.67 abc 79.67 a 	 82.33 ab 

RAW- 1Q51 72.67 abed 76.00 abed 	79.67 abc 

LSD(o.e 	 9.837 6.376 	 9.079 
T.eve) ol' Significance 	** ** 

CV(%) 	- - - 	8.40 5.1_s 	7.06 

In a column, mean values having similar lener(s) are statistically identical and those having dissimilar 

teller(s) differ signiflcantiv at 0.05 level ofsigniticance 
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Table 4.1.8. Days required for maturity of different wheat genotypes 

Genotypes -- I) ays to maturity  
Starting of maturity 	50%_nhaturit 

90.33 abed 	98.00 ahcde 

89.67 abed 	101.00 abed 

85.00 abed 	94.33 hale 

100% maturity 

102.67 abed I31.-1$83 

RAW- 1104 106.00 abc 

BAW-1064 99.67 abed 

Sonora 86.33 abed 93.33 hcde 93.00 	cd 

Sourab 82.33 bed 	 90.67 cde 109.00 ab 

Prodip 89.67 abed 	i 	99.67 abcde 106.00 abc 

Fang-66 80.00 ci 	 90.67 cde 96.67 	abed 

Gourab 95.00 a 110.33 a 99.67 	abed 

BA\V-917 87.00ahed 91.33cde 90.00 	d 

IVT-9 83.00 bed 93.33 bede 109.67 	a 

Suli 90.67 abc 104.00 abc 105.67 	abc 

Shatabdi 80.67 ed 89.33 de 96.33 	bed 

Kanchart 	 82.67 bed 85.67 c 99.67 	abed 

Pavan-76 85.00 abed 87.33 de 96.33 	bed 

IVT-10 83.00 bed 

83.00 bed 

91.33 ale 106.00 	abc 

Bijoy 91.67 bale 106.00 	abc 

BL-1022 91.33 ab 105.33 ab 	 106.00 abc 

99.33 abede 	I 	90.00 	d Kalyan Sona 92.67 ab 

BAW-1051 88.00 abed 98.33 abede 	103.00 abc 

LSD00 8.656 11.80 	 11.00 
LvelfSignifleance I 

6.04 7.46 	 6.57 

In a column, mean values having similar lettet-(s) are statistically identical and those having dissimilar 
Ictier(s) differ significantly at 0.05 level of significance 
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4.1.15.2 Days to 50% maturity 

Significant variation was recorded for days to 50% maturity for different wheat 

genotypes in case of early sowing condition (Table 4.1.8). The maximum days to 

50% maturity (110.33 days) was found from wheat variety (Jourab which was 

statistically similar (105.33 days) to BL-1022. while the minimum (85.67 days) 

was recorded from wheat variety Kanchan. 

4.1.15.3 Days to 100% maturity 

In case of early sowing with one irrigation condition significant difference was 

observed for days to 100% maturity for difibrent wheat genotypes (Table 4.1.8). 

The maximum days to 100°/o maturity (109.67 days) was obtained from wheat 

variety IVT-9 which was statistically similar (109.00 days) to Sourab, while the 

minimum (90.00 days) was recorded (1Dm wheat genotypes I3AW-91 7 and 

Kalyan Sona. 

4.1.16 Number of spikelets spike" 

Spikelets per spike for different wheat genotypes showed statistically signilicant 

difference in case of at early sowing condition (Figure 4.1.3). The maximum 

number of spikelets per spike (19,73) was found from wheat variety Prodip. while 

the minimum number (15.30) was recorded from wheat variety lvi'- 10. 

4.1.17 Number of fertile florets spike" 

Significant difference was observed for number of fertile florets per spike for 

different wheat genotypes (l'able 4.1.9). The maximum number of fertile florets 

per spike (2.97) was recorded from wheat variety (lourab which was statistically 

similar (2.88) to Still and the minimum number (2.07) was recorded from wheat 

variety Pavan-76. 

hN 
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'fable 4.1.9. Number of fer4ilc, unfertile and total grains of different wheat 
genotypes 

Genotypes No. of fertile Filled grains! Unfilled 	1'otal grains! 
ford! spike grains! 	spike 

spikelet  spike 

l3L-1 883 2.50 cdefg 43.93 abede 4.77 hcde 	48,70 abed 

BAW-1 104 2.60 bede 46.30 abed 4.17 ef 50.47 abc 

BAW-1064 2.50 edeig 	40.21 ede 4.76 bcde 44.97 ed 

Sonora 	 2.39 defghi 41.16 hcde 4.62 cde 45.78 bed 

Sourab 2.36 deighi 35.63 ef 4.98 bed 40.61 de 

Prodip 2.53 cdef 44.90 abcde 5.07 bed 49.97 abc 

Fang-66 2.18 ghi 	28.03 fg 5.32 abc 33.36 e 

(lourab 2.97 a 	52.73 a 3.77 1 56.50 a 

BA\V-9I7 2.33 efghi 	39.80 cde 4.70 cdc 44.50 ed 

IVT-9 	 2.63 bede 	46.57 abed 4.53 de 5 1. 10 abc 

Sufi 	 2.88 ab 	50.87 ab 4.09 ef 54.96 ab 

35.40 e Shatabdi 2.33 eiähi 30.20 fg 5.20 abed 

Kanchan 2.13 hi 28.50 fg 5.47 ab 33.97 e 

Pavan-76 	 2.071 	25.90 g 	5.80 a 	31.70 e 

IVI-lO 	 2.20 fghi 	28.67 fg 	4.97 bed 	33.63 e 

Buoy 	 2.43 defgh 	39.19de 	5.13 abed 	44.32 cd 

RL-1 022 	 2.79 abc 	49.33 abc 	4.13 ci' 	53.46 abc 

Kalyan Sona 	 2.70 abed 	45.77 abed 	4.67 cde 	50.43 abc 

BA\V.1051 	 2.54 hedef 	43.56 abcdc 	4.62 ede 	48.18 abed 

LSDLo.t)51 	 0301 	8423 	0617 	8052 

Lveioisignificance 	** ** 

CV(%) 	 7.29 12.70 J7.80 	10.84 

in a column. mean values having similar kiter(s) are statistically identical and those having dissimilar 

ktter(s) ditier significantly at 0.05 level olsignilicaitee 
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4.1.18 Number of filled grains spike" 

In case of early sowing significant dilierenec was observed for number of filled 

grains per spike due to different wheat genotypes ('Fable 4.1.9). Ihe maximum 

number of filled grains per spike (52.73) was found from wheat variety Gourab 

which was statistically similar (50.87) to Stilt, again the minimum number (25.90) 

was observed from wheat variety Pavan-76. 

4.1.19 Number of unfilled grains spike-1  

Signilieant difference was recorded in terms of number of unfilled grains per 

spike for different wheat genotypes ('Fable 4.1.9). The maximum number of 

unfilled grains per spike (5.80) was obtained from wheat variety Pavan-76 which 

was statistically similar (5.47) to Kanchan. whereas the minimum number (3.77) 

was recorded from Gourab wheat variety. 

4.1.20 Number of total grains spike-' 

Total grains per spike for different wheat genotypes varied signilicantly for 

number of (l'able 4.1.9). The maximum number of total grains per spike (56.50) 

was recorded from wheat variety Gourab which was statistically similar (54.96) to 

Suli. while the minimum number (31.70) was found front wheat variety Pavan-76. 

4.1.21 Grain yield ni' 

Statistically significant difference was Ibund for grain yield/rn2  for different wheat 

genotypes at early sowing with one irrigation condition (Table 4.1.10). The 

highest weight of grain/in2  (331.56 g) was observed from wheat variety Gourab 

which was statisticaflv similar (321.18 ) with IlL- 1022. whereas the lowest 

weight (263.59 g) was recorded from wheat variety Pavan-76. 
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'fable 4.1.10. Grain and straw yield of different wheat genotypes 

- Genotypes 

AL- 1883 

Grain 	 Straw 
Yield (t/ha) 	 jYieft(tTha) 

2.99 bcde 	 3.99 dci 

3.06 bed 	 4.23 bcde 

2.96 bcde 	 4.02 de 

E3AW-I 104 

13A\V-1064 

Sonora 2.90 dcl' 3.74 efgh 

Sourab 2.86 defg 3.71 elgh 

Prodip 2.95 ede 3.90 efg 

Fang-66 	1 	2.73 efg 

Gourab 	 3.32 a 

3.27 gh 

5.23 a 

3.82 cfgh I3AW-917 	 2.98 bcde 

IVT-9 	 2.91 del' 4.03 de 

Suli 	 3.21 ab 4.85 ab 

Shatabdi 2.74 efg 3.31 fgh 

Kanchan 2.67 fg 3.28 gh 

Pavan-76 2.64 g 3.15 h 

IVT-10 2.74 efg 	 1 	3.26 gh 

2.92 cdet' 	 3.91 efg Aijoy 

B1.-1022 3.21 ab 	 4.71 abc 

Kalyan Sona 3.18 abe 	 4.66 abed 

2.99 bcde 	 4.09 ede BAW-1051 

_ .228 0.602 
Level of Significance ** *4 

8.64 9.18  

In a column, mean values having similar letter(s) are statistically identical and chose having dissimilar 

letter(s) differ signilicantly at 0.05 level of significance 
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4.1.22 Grain yield hectare" 

Grain yield per hectare for different wheat genotypes varied significantly (Table 

4.1.10). The highest weight of' grain per hectare (3.32 ton) was obtained from 

wheat variety Gourab which was statistically similar (3.21 ton) to IIL-1022 and 

the lowest weight (2.67 ton) was recorded from wheat variety Pavan-76. 

4.1.23 Straw yield m4  

Statistically significant variation was recorded for straw yicldim2  tbr different 

wheat genotypes in case of early sowing with one irrigation condition (Table 

4.1.10). The highest weight of straw in-2  (522.64 ton) was found from wheat 

variety Gourab which was statistically similar (484.64 g) to Sufi. On the other 

hand the lowest weight (314.86 g) was obtained from wheat variety Pavan-76. 

4.1.24 Straw weight hectare-' 

Different wheat varieties in case of early sowing with water deficit condition 

showed significant difference for straw yield per hectare (Table 4.1.10). The 

highest weight of straw per hectare (5.23 ton) was obtained from wheat variety 
1. 

5 

	

	Ciourab which was statistically similar (4.85 ton) to Suit, while the lowest weight 

(3.15 ton) was found from wheat variety Pavan-76. 

4.1.25 Weight of 1000 seeds 

Signilicant difference was observed for weight of 1000 seeds for different wheat 

genotypes in case of early sowing with one irrigation condition (Table 4.1.11). 

The highest weight of 1000 seeds (49.10 g) was recorded from wheat variety 

(Jourab which was statistically similar (48.62 g) to Kalyan Sona and the lowest 

weight (36.98 g) was found from wheat variety Pavan-76. 
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Table 4.1.11.Weight of 1000 seeds, biological yield, harvesi index of different 
wheat genotypes  
Genotypes Days to maturity - __ 

Weight of 1000 
seeds (g) 

Biological Yield 

6.97 def 

(ttha)  
Finest Index (%) 

I3L- 1883 44.75 bede 42.84 cdeI 

42.10 6gb BAW-I 104 45.85 abede 7.28 beck 

BAW-1064 44.03 cdcfg 6.99 def 42.47 deig 

Sonora 43.67 deigh 6.64 efgh. 43.67 abede 

Sourab 42.21 efgh 6.56 efgh 43.62 abede 

Prodip 44.02 cdcfg 6.84 efg 	 43.14 abedef 

5.99gb 	 45.50 ab 

8.54 a 	 38.82 I 

Fang-66 	 40.17 fghi 

Gourab 	 49.10 a 

BAW-917 	 44.75 bcde 	6.80 efg 	 43.79 abede 

1VT-9 	 44.10 edef 	6.94 def 	 41.93 cfgh 

Sufl 	 47.89 abc 	 8.06 ab 	 39.91 hi 

Shatabdi 41.76 efgh 6.05 fgh 	 45.33 abc 

Kanchan 39.75 hi 5.94 gh 44.87 abed 

Pavan-76 	 36.98 i 

IVT-10 	 39.99 ghi 

F3ijoy 	 43.09 efgh 

5.78 It 

6.00gb 

6.83 efg 

45.56 a 

45.61 a 

42.95 hcdefg 

13L-1022 47.26 abed 	7.92 abc 40.69 fghi 

Kalyan Sona 

BAW-lOS I 

LSD fl5) 	- 

48.62 ab 	 7.83 abed 40.54 ghi - 

44.8$ bede 	7.09 ede 

3.529 	 I 	0.804 	- 

42.32 dcfgh 

2.217 

Level of Significance ** ** 

CV(%) J 	6.86 	 7.05  5.12 

In a column, mean values having similar letter(s) are statistically identical and chose having dissimilar 

tener(s) differ significantly at 0.05 level ofsignilicance 
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4.1.26 Biological yield 

Biological yield per hectare varied signilicantly for difièrent wheat genotypes 

(Table 4.1 .11). The highest biological yield (8.54 ton/ha) was obtained from 

wheat variety Ciourab which was statistically similar (8.06 ton/ha) to Sufl. while 
a 	

the lowest yield (5.78 ton/ha) was found from wheat variety Pavan-76. 

4.1.27 Harvest index 

Signiticarit variation was observed for harvest index for dit'Ièrent wheat genotypes 

(Table 4.1.11). The highest harvest index (45.61%) was calculated from wheat 

variety IVT- 10 which was statistically similar (45.56%) to Pavan-76. whereas the 

lowest harvest index (38. 82?/o) was thund from wheat variety (iourah. Moula 

(1999) carried out an experiment on barley with two irrigation viz. no irrigation. 

one irrigation at CR! and two irrigations both at CR1 and booting stage and 

reported that two irrigations had the highest harvest index (HI) followed by one 

irrigation and control (no irrigation) had the lowest HI. Similar result was also 

reported by Kuniar and Agrwal (1991) and Torofdcr et aL (1993) in barley 

1 	4.1.28 Dry matter content 

4.1.28.1 l)ry matter content in stem 

In case of early sowing with water delicit condition significant diflerence was 

observed for dry matter content in stein for different wheat genotypes (Table 

4.1.12). The highest dry matter content in stem (3.01 g) was obtained from wheat 

varietv Ciourab which was statistically similar (2.82 g) to Sufl. again the lowest 

weight (1.97 g) was recorded from wheat variety Pavan-76. 

4.1.28.2 Dry matter content in larnina 

[)rv matter content in lamina for diliërent wheat genotypes showed statistically 

signilicant difference (Table 4.1.12). The highest dry matter content in lamina 

1 	(0.83 g) was Ibund from wheat variety Ciourab which was statistically similar 

(0.82 g) to Kalyan Sona. while the lowest weight (0.59 g) was observed from 

wheat variety Pavan-76. 
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'fable 4.1.12. Dry matter content of different part of different wheat 

genotypes 

Genotypes L 	 thy matter conteplant (g) 

Leaf Sheath Stern Ear Husk 

131.1883 

RAW-I 104 

0.74 hcde 	0.90 hede 2.39 def 6.27 def 2.07 def 

0.77 abcde 	0.92 abed 2.51 bcde 6.58 bale 2.16 bale 

I3AW-1064 0.73 edefg 0.89 hale 2.41 de 6.29 def 2.09 de 

2 edeig Sonora 	

F009 Sourab 	efg 

0.87 edefg 2.27 efgh 5.94 efgh 1.99 efgh 

0.86 defg 2.25 efgh 5.86 efgh 1.98 efgh 

Prodip 	 0.73 c d e fg 0.88 bedef 2.35 efg 6.14 cfg 2.04 efg 

Fang-66 h 0.82 efg 

0.99 a 

0.89 bcde 

0.87 cdefg 

2.03 gh 5.29 gh 1.83 gh 

Gourab 

BAW-917 

IV'F-9 

tO.65 

cde 

0.73 edef 

3.01 a 7.84 a 2.50 a 

2.02 efgh 

2.09 de 

2.37 ab 

2.31 efgh 	6.10 efg 

2.41 de 	6.24 def 

Still 	 0.81 abe 0.96 ab 2.82 ab 	7.36 ab 

2.05 Igh 	5.35 fgli Shatabdi 	 0.69 efg 0.82 erg 1.84 fgh 

Kanchan 0.65 gh 0.80 qg 2.04 gh 5.24 gh 1.83 gh 

Pavan-76 0.59 Ii 0.79 g 1.97 Ii 	5.0811 1.79 Ii 

IVI-lO 0.65 fgh 0.82 efg 2.03 gh 5.30gb 1.83gb 

Hi joy 0.71deig 

0.80 abed 

0.87 cdcfg 

0.96 ab 

2.36 efg 6.13 efg 2.05 cfg 

BL-1022 2.75 abc 7.22 abc 2.32 abe 

Kalyan Sona 

RAW- 1051 

0.82 ab 	0.95 abc 2.73 abed 7.13 abed 2.31 abed 

0.75 hale 	0.90 hale 2.45 edo 	6.39 ode 2.11 edo 

Level of Significance 
0.074 
** 

0.074 
__________ 

9.91 

0.301 	1 0.804 
__** 	2-- 
7.67 	7.84 

MW 

I 6.07 

In a column. mean values having similar letter(s) are statistically identical and those having dissimilar 
or 	 letter(s) dillbr significantly at 0.05 level of signilicance 

4' 
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4.1.28.3 Dry matter content in leaf sheath 

Signilicant difference was found in terms of dry matter content in leaf sheath for 

cli lThrent wheat genotypes (Table 4.1.12). The highest dry matter content in leaf 

sheath (0.99 g) was found from wheat variety (5ourab which was statistically 

identical 	(0.96 g) with wheat variety Sufi and BL-1022, whereas the lowest 

weight (0.79 g) was recorded from wheat variety Pavan-76. 

4.1.28.4 Dry matter content in ear 

Significant difference was observed for dry matter content in ear for different 

wheat genotypes (Table 4.1.12). The highest dry matter content in ear (7.84 g) 

was recorded from wheat variety (lourab which was statistically similar (7.36 g) 

to Sufl, again the lowest weight (5.08 g) was observed from wheat variety Pavan- 

76. 

4.1.28.5 Dry matter content in seeds per plant 

Statistically significant difference was observed for dry matter content in seeds 

per plant for different wheat genotypes (Figure 4.1.4). The highest dry matter 

content in seeds per plant (4.06 g) was obtained from wheat variety Pavan-76 and 

JVT-1 0 which was statistically similar (4.05 g) to Fang-66 and the lowest weight 

(3.38 g) was recorded front wheat variety Gourab. 

4.1.28.6 Dry matter content in husk 

Dry matter content in husk varied significantly for different wheat genotypes 

(l'ahle 4.1.12). The highest dry matter content in husk (2.50 g) was observed from 

wheat variety Gourab which was statistically similar (2.37 g) to Sufi, whereas the 

lowest weight (1.79 g) was found from wheat variety Pavan-76. 

51 



BL-1883 

BAU-1 104 

BAU-1064 

Sonora 

Sourab 

Prodip 

Fan g-66 

Gourab 

BAU-91 7 

It 

	

IVT-9 

Sufi 

Shatabdi 

Kanehan 

Pavan-76 

I VT-I 0 

BUoy 

BL- 1022 

Kalyan Sana 

BAU-I051 

p 

Dry matter in seeds (g) 

ca 	uj 	uj a a a 
b hi 	b äc b hi 



A 



CHAPTER V 

SUMMARY AND CONCLUSION 

The experiment was conducted at the experimental field of Sher-e-langla 

Agricultural University. 1)haka during the period from November 2008 to March 

2009 to observe the eIlct of genotypes on the yield performance of wheat. The 

experiments were conducted to observe the effect of genotypes on yield 

perlormance of wheat. The experiment comprised with 19 wheat genotypes such 

as IIL-1883. BAW-1 104. BAW-1064, Sonora. Sourab, Prodip. Fang 60, Gourab, 

BAW-9 17. IVF-9, Sufi. Shatabdi. Kanehan. Pavan-76. lvi- 10. Rijoy, 131 1022, 

Kalyan Sona and BAW-1051. The experiment was laid out in randomized 

complete block design (RCBD) with three replications. There were 57 plots for 

having size 2 in x  1.5 m. 19 genotypes of wheat were randomly distributed in the 

plots. Data on different growth characters and yield of different genotypes were 

recorded to find out the performance and better variety with normal sowing (late. 

The maximum days to starting of seedling emergence (6.00 days) was recorded 

from wheat genotypes IVT-10 which was Followed by other variety except flAW-

917 which would start seedling emergence with minimum days (4.33 days).The 

maximum days to 50% seedling emergence (10.67 days) was found from the 

wheat genotypes IVT-9. again the minimum days to 50% seedling emergence 

(8.67 days) was recorded from wheat genotypes I3AW-91 7 and Kalyan Sona. The 

maximum days to 100% seedling emergence (17.33 days) was observed from the 

wheat genotypes BAW-917. whereas the minimum days (13.67 days) were found 

from wheat genotypes 13L- 1883 and BAW-9 17. At 30. 40. 50. 60 DAS and 

harvest the longest plant (22.65 cm. 47.06 cm. 68.64 cm. 85.41 cm and 90.46 em) 

was obtained from wheat variety Gourab and the shortest plant (17.99 cm. 37.32 

cm. 56.07 cm, 68.31 cm and 70.70 cm) was recorded from wheat variety Pavan-

76. At 30. 40, 50, 60 and 70 DAS the maximum number of tillers per plant (2.45. 

3.27, 3.83. 5.27 and 5.46) was attained from wheat variety Gourab and the 

minimum number of tillers per plant (1.40. 2.60. 2.83. 3.87 and 4.07) was found 

from wheat variety Pavan-76. The maximum number of fertile tillers per plant 
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(5.67) was observed from wheat variety Gourab and the minimum number (1.77) 

was recorded from wheat variety Pavan-76. The minimum number of sterile tillers 

per plant (0.83) was recorded from the wheat variety Gourab and the maximum 

number (1.17) was observed from wheat the variety Pavan-76. The maximum 

number of total tillers per plant (6.50) was obtained liom the wheat variety 

Gourab and the minimum number (2.93) was recorded from the wheat variety 

Pavan-76. The maximum number of leaves per plant (5.87) was found from wheat 

variety Gourab. whereas the minimum number (4.43) was recorded from wheat 

variety Pavan-76. The longest (lag leaf (19.20 cm) was observed from wheat 

variety Gourab. while the shortest (14.98 cm) was found from wheat variety 

Pavan-76. The highest breadth (1.47 cm) was recorded from wheat variety Prodip 

and the lowest breadth (1.06 cm) was obtained from the wheat variety IVT- 10. 

The highest leaf area of flag leaf (26.95 cm) was obtained from the wheat variety 

Gourab and the lowest (16.04 cm2) was recorded from wheat variety Pavan-76. 

The longest ear (15.51 cm) was found from wheat variety Gourab and the shortest 

length (11.29 cm) was observed from wheat variety Pavan-76. The maximum 

days to starting of hooting (48.33 days) was recorded from wheat genotypes IVT-

9 and the minimum (42.33 days) was recorded from wheat genotypes BL- 1883 

and BAW-917. The maximum days to 50% booting (63.00 days) was found from 

wheat variety Gourab and the minimum (47.67 days) was recorded from wheat 

variety Pavan-76. The maximum days to 100% booting (63.67 days) was obtained 

from wheat variety Gourab. whereas the minimum (54.00 days) was observed 

from wheat variety' Pavan-76. The maximum days to starting of ear emergence 

(61.00 days) was recorded from wheat variety Gourab. while the minimum (49.33 

days) was recorded from the wheat variety Pavan-76. The maximum days to 50% 

ear emergence (68.00 days) was found from the wheat variety (jourab, again the 

minimum (51.33 days) was observed from the wheat variety Pavan-76. The 

maximum days to 100% ear emergence (77.00 days) was found from wheat 

variety Gourab. whereas the minimum (55.00 day) was observed from the wheat 

variety Pavan-76. The maximum days to starting of anthesis (81.87 days) was 

obtained from the wheat genotypes BI-1 022. while the minimum (58.33 days) 
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was recorded from the wheat variety Pavan-76. The maximum days to 50% 

anthesis (80.00 days) was found from the wheat variety Gourab and the minimum 

(62.67 days) was observed from the wheat variety Pavan-76. The maximum days 

to 1000/o anthesis (85.00 days) was recorded from the wheat variety Gourab. 

whereas the minimum (64.33 days) was recorded from Kalyan Sona wheat 

variety. The maximum days to starting maturity (95.00 days) was observed from 

wheat variety Gourab, again the minimum (80.00 days) was recorded from wheat 

variety Fang-66. ilie maximum days to 50% maturity (110.33 days) was found 

from the wheat variety Gourab. while the minimum (85.67 days) was recorded 

from wheat variety Kanchan. The maximum days to 100% maturity (109.67 days) 

was obtained from the wheat genotypes FV1'-9. while the minimum (90.00 days) 

was recorded from wheat genotypes BAW-917 and Kalyan Sona. The maximum 

number of spikeicts per spike (19.73) was tound from wheat variety Prodip, while 

the minimum number (15.30) was recorded from the wheat genotypes IVT-10. 

The maximum number of fertile florets per spike (2.97) was recorded from wheat 

variety Gourab and the minimum number (2.07) litm Pavan-76. The maximum 

number of filled grains per spike (52.73) was found from wheat variety Gourab. 

again the minimum number (25.90) was observed from wheat variety Pavan-76. 

The maximum number of unfilled grains per spike (5.80) was obtained from 

wheat variety Pavan-76. whereas the minimum number (3.77) from Gourab wheat 

variety. The maximum number of total grains per spike (56.50) was recorded from 

wheat variety Ciourab, while the minimum number (3 1.70) was found Iron) wheat 

variety Pavan-76. The highest weight ot grain/rn2  (331.56 g) was observed from 

wheat variety Gourab. whereas the lowest weight (263.59 g) was recorded from 

wheat variety Pavan-76. The highest weight of grain per hectare (3.32 ton) was 

obtained from wheat variety Gourab and the lowest weight (2.67 ton) was 

recorded from wheat variety Pavan-76. The highest weight of straw/m2  (522.64 

ton) was found from wheat variety (iourab and the lowest weight (314.86 g) was 

obtained from wheat variety Pavan-76. The highest weight of straw per heetare 

(5.23 ton) was obtained from the wheat variety Gourab. while the lowest weight 

(3.15 ton) from wheat variety Pavan-76. 1'he highest weight of 1000 seeds (49.10 
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g) was recorded from wheat variety Gourab and the lowest 'weight (36.98 g) from 

wheat variety Pavan-76. The highest biological yield (8.54 toniha) was obtained 

from wheat variety Gourab. while the lowest yield (5.78 ton/ha) from wheat 

variety Pavan-76. The highest harvest index (45.61%) was calculated from the 

wheat genotypes IVT-10. whereas the lowest (38.82%) from wheat variety 

Ciourab. The highest dry matter content in stein (3.01 g) was obtained from wheat 

variety Gourab. again the lowest weight (1.97 g) was recorded from wheat variety 

Pavan-76. The highest dry matter content in lamina (0.83 g) was found from 

wheat variety Gourab. while the lowest weight (0.59 g) was observed from wheat 

variety Pavan-76. The highest dry matter content in leaf' sheath (0.99 g) was found 

from wheat variety Gourab. whereas the lowest weight (0.79 g) was recorded 

from wheat variety Pavan-76. The highest dry matter content in ear (7.84 g) was 

recorded from wheat variety Gourab, again the lowest weight (5.08 g) from wheat 

variety Pavan-76. The highest dry matter content in seeds per plant (4.06 g) was 

obtained from wheat genotypes Pavan-76 and IVT-1O and the lowest weight (3.38 

g) was recorded from wheat variety Gourab. The highest dry matter content in 

husk (2.50 g) was recorded from the wheat variety Ciourab, whereas the lowest 

weight (1.79 g) from wheat variety Pavan-76. 

From this experiment it can be calculated that the variety Gourab performed better 

followed by 131.1022. Suli and Kolyan Sona in respect ol'yield. This shows that 

this genotypes can provide better yield per hectare even if only one irrigation is 

provided usually in this Field two or three irrigation showed better yield in case of 

wheat. The genotypes Pavan-76 was the lowest grain yield in one irrigation 

condition fbllowed by Kanchan. JVT- 10. Shatabdi and Sonora. 

Considering the situation of the present experiment. further studies in the 

following areas may be suggested; 

I. Such study is needed in different agro-ecological zones (AU) of 

Bangladesh for regional compliance and other performance. 

2. Another experiment may be carried out with different sowing times. 

56 



REFERENCE 

Accvcdo. F.M. Nachit and G.O. Ferrana. (1991). Effects of heat stress on wheat 

and possible selection tools for use in breeding for tolerance. Pp. 40 1-420. 

- 	 In 	D.A. Saunders (ed.) \'heat for the non-traditional warm areas. 

CIMMYR. Mexico D.F. 

-Ahmad. S.N. Ahmes. R. Ahrned and M. 1-lamid. (1989). Effect of high 

temperature stress on wheat reproductive growth. .1. Agric. Res. 27: 307-

313. 

Ahmed. M. and Elias, S. M. (1986). .Socio-economie status of wheat cultivation in 

Bangladesh. Proc. 	National Vheat Training Workshop. BARI-WRC 

and CIMMYT-CTDA Wheat Program. Dhaka. p.  176. 

Ahined. S. M. S. islam. A. Salam and M. F. Hossain. (2006). Elièct of sowing 

time on the yield attributes of barley in High Barind Tract. Bangladesh J. 

Agril. Res. 31(2):231-239. 

Al-Khatib. K. and G. M. Paulesn (1990). Photosynthesis and productivity during 

high temperature stress of wheat genotypes from major world regions. 

Crop Sd. 30. 30 1127-1132. 

Anonymous. (1998). Effect ol' sowing date an irrigation on the yield of barley. 

Annual report (1997-98) of Bangladesh Agriculture Research Institute. 

Joydedpur. Gazipur.pp. 20-25. 

Arbinda. S.. Begur, S. N.. Rahman, A. K. M. and Salahuddin, A. B. M. (1994). 

Influence of sowing time on the perlormance of different wheat genotypes. 

Ann. Cent. Res. Agron. Div.. Bangladesh Agril. Res. Inst.. Joydehpur. 
½' 

Ciazipur. pp.  45-49. 

Asana. R.D. and A.D.Saini. (1962). Studies in physiological analysis of yield V. 

Grain development in wheat relation to temperature. soil moisture and 

57 



changes with age in the sugar content of the stern and in the photosynthetic 

surlace. Indian J. Plant Physiol. 5: 128-71. 

Badruddin. M., D. A. Sauders. A. B. Siddiquc, M. A. Hossain. M. 0. Ahmed. M. 

M. Rahman and S. Parveen. (1994). Determining yield constraints for 

wheat production in Bangladesh. pp. 265-271. 

BAR! (Bangladesh Agricultural Research Institute). (1984). Annual Report 198 I-

82. Joydebpur. Gazipur.pp. 12-20. 

BARI (Bangladesh Agricultural Research Institute). (2006). Krishi Projukti hat 

Boi. BAR1. Joydevpur. Gazipur. p.  14. 

BAR!. (1997). Increase wheat cultivation and decrease irrigation cost (A folder in 

Bengali). Wheat Res. Centre. Bangladesh Agril. Res. Inst. Nashipur. 

Dinajpur. pp. 12-35. 

BAR!. (2003). Annual Report (2002-2003). Bangladesh Agril. Res. Inst. 

Joydebpur. Gazipur. pp.  17-23. 

Bazza. M....Sadaria. S. 0.. Patel. J. C. (1999). Wheat and sugar beet with 

irrigation management practices through water-deheit irrigation. Indian J. 

Agril. Sd.. 69(13): 431-435. 

BBS (Bangladesh Bureau of Statistics). (1998). Statistical Year Book of 

Bangladesh. Bangladesh Bureau of Statistics. Statistics Division. 

Ministry of Planning. Government of the Peoples Republic of 

Bangladesh. Dhaka. pp.  144. 

BBS (Bangladesh Bureau of Statistics). (2008). Monthly Statistical Bulletin. 

Bangladesh. Statistics [)ivision. Ministry of Planning. Government of the 

Peoples Republic of Bangladesh. Ohaka. pp.  64. 

Bhatta. M.R. J.E. Flernandez and J.S. Lales. (1994). Possibilities of selecting 

wheats with fast grain filling rate for warmer areas. Pp. 375-378. In D.A. 

58 



Saunders and G.P. Hatel (ed.) Wheat in Heat-stressed Environments: 

Irrigated. Dry Areas and Rice-wheat Farming System. CIMMYT. Mexico 

D.F. 

Chowdhurv. M. Z. R. (2002). Effect of different sowing dates on 

morphopysiological feature yield and yield contributing characters of three 

modem wheat varieties. M. S. thesis. Dept. of crop botany. ii. S. T. U. 

Dinaipur. 

Corny. M. J. (1995). A note on the effect of' sowing date and lèrtilizer on the 

yield, grain nitrogen and screening content of spring-sown malting haeley. 

irish J. Agrial. And Food Res. 34(1): 69-73. 

Donald. C. M, and J. I-Iarnhlin.( 1976). The biological yield and harvest index of 

cereals as agronomic and plant breeding criteria. Ads'. Agron. 28:36 1-405. 

Edris. K. M.. Islam, A. T. M. 1'.. Chowdhury, M. S. and Haque. A. K. M. M. 

(1979). Detailed Soil Survcy of Bangladesh Agricultural University Farm. 

Mymcnsingh. Dept. Soil Survey, Govt. People's Republic of Bangladesh. 

1181). 

Ehdaie. 13, M. R. Skakiha and J. C. Waines. (2001). Sowing date and nitrogen 

input influence nitrogen use eliieiency in spring bread and durum wheat 

genotypes. .1. of Plant Nutrition. 24(6):899-9 19. 

bissa. A. M.T. M. S. Pldin and A. M. Dawood. (1994). Planting rate in relation to 

yield and components of wheat in AL-Qassim region. Arab Gulf. Sci. Res. 

12(3): 449-464. 

FAO. (1988). Production Year Hook. Food and Agricultural of the United Nations 

Rome. Italy. 42: 190-193. 

Farid . S. M. A. ilosain and A. B. M. Salahuddin. (1993). Sowing date effects on 

the yield of three cultivars of barley. Bangladesh J. Agril. Sci. 20(1 ):41-45. 

59 



Gaffer. M. A. (1995). Development of management practices of millets for higher 

prodution. I3AU Res. Prog. Report 9:30-33. 

Gales. K. and N. J. Wilson (1979). Effect of water shortage on growth and yield 

of winter wheat. Agril. Res. Council Letcomhe Laboratory, Wantage, 

UK.pp. 44-45. 

Gomez, K. A. and Gomez. A. A. (1984). Statistical Procedure 11w Agricultural 

Research (2"" edn.). tnt. Rice Res. Inst., A Willey tat. Sd.. pp. 28-192. 

Gupta. P. K.. (3autani. R. C. and Ramesh. C. It (2001). EfThct of water stress on 

different stages of wheat cultivation. P/ant Nutrition and Fertilizer Sci. 

7(2): 33-37. 

Ilaider. S. A. (2002). Effect of water stress on the physiology and grain yiel of 

four bread wheat (Triticum aestivurn L.) cultivars. Ph. I). thesis. Dept. of 

Botany, University ofRajshahi. Rajshahi. Bangladesh. 

I1arris, H. C. P. J. M. Copper and M. Pala. (1991). Soil and crop management for 

improved water use efficiency in rainfed area. Proc. Intl. Workshop. 

Ankara. tukey. 15-19 May, 1989. ICARDA. Aleppo. Syria. 

Hossain. M. A. A. F. M. Maniruzaman and S. M. Farid. (1990). Effect of date 

sowing and rate of fertilizers 01) the yield of wheat tinder irrigated 

condition. Bangladesh J. Agril. 15(2): 105-113. 

Hossain. M. J. (2006). Growth and development of barley as affected by irrigation 

frequency. M. S. thesis. Dept. of crop botany. II. S. T. U. Dinajpur. 

Islan). M. T.( 1992). Effect of soil moisture on dry matter distribution Of wheat. 

Bangladesh J. Train, and Dcv. 5(2): 5 1-58. 

Islam. N. S.M. Ahmed. M.A. Razzaque. A Sufian and M.A. llossain. (1993). A 

study on the effect of seeding dates on the yield of wheat varieties. 

Bangladesh. J. Agril. Res. 18(1): 102-107. 

k 

60 



Jalleta. T. (2004). Participatory evaluation of the perfbrinance of sonic improved 

bread wheat (Triuicum aestivwn) varieties. Exp. Agric. 40(1): 89-97. 

Karmakar. S. and M.L. Srestha. (2000). Recent climatic changes in Bangladesh. 

BMRC No. 4. SAARC Meteorological Research Ccntre, Agargaon. Dhaka, 

Bangladesh. 

Khajanij. S. N. and Swivedi. R. K. (1988). Response of wheat (Triricum aesrivwn 

L.) to irrigation and fertilizer mixture tinder late condition. li/zaruiva KrLchi 

Anusanc/hwz Pair/ku. 3(1): 37-42. 

Kuniar. V. and S. K.Agarwal (1991). Fffect of irrigation and nitrogen on the yield 

of barley (Jiordewn vu/gore) varieties. Indian J. Agron. 36(4):5 18-521. 

Litvinmko. N. A.. Bratin. H. '1.. Altay. F., Kronstad, W. F., Beniwal. S. P. S. and 

Nab. A. (1997). Breeding intensive winter bread wheat varieties for 

southern Vkranie. Wheat: Prospects for global i niprovcmcnt proceedings 

- 

	

	 of the 5th  international wheat conference. Anhara. Turkey. 10-14 June, 

1996. 

Maiksteniene. S.. Kristaponyte. 1. and Arlauskiene, A. (2006). Grain quality 

indicators of winter varieties as affected by urea application through leaves. 

Zembir/wste. Mo/cso/ Darbol. 93(3): 14 1-157. tWhcat. Barley and Triticale 

Abst. 20071. 

Majumder. A. R. (1991). Assessment of yield loss caused by common root rot in 

wheat a eultivar in Queensland (Sqiolaris sorokiniana). Austra/ian. .1. 

Agilt Res. (Australia). 13(3): 143-151. 

Mouta. M. U. (1999). Effect of date of planning and irrigation on the growth and 

yield of barley. M. Sc. (Ag). Thesis, 1)ept. Agron. Bangladesh Agril. Univ, 

Mymensingh. 

61 



Nowak. L. E. Chylinska and k. Chmura. (2005). tJselülness of three kinds of 

nitrogen fertilizers in cultivation of brewing barley on light soil under 

sprinkling irrigation. Acta Scientiarum Polonoriirn Formation 

C'ircumicctu.s. 4(2):77-83. 

Oweis. T. H. Zeidan and A. Taimch. (1992). Modeling approach for optimizing 

supplemental irrigation management. Proc. mt. Coni. On Supplemeral 

Irrigation and Drought water Management. Ban, Italy. I Agron. 

Mediterranco. l3ani. 

Quarrie. S. A. J. Stojanovic and S. Pekic. (1999). Improving drought registance in 

Small-grained cereal. A ease study. progress and prospects. Plant Growth 

Regulation. 29(1-2): 1-21. 

Rahman. M. M. (1997). Effect of different levels of irrigation and nitrogen on the 

yield and yield contributing characters of tbxtail millet. M. Sc. (Ag.) thesis, 

Dept. Agron. Bangladesh Agril. Univ, Myniensingh. 

Ryu. Y. II. C. G. Lee and Y. W. [Ia. (1992). The effects of sowing date on grain 

tilling and related traits in winter barley. Korean J. Crop Sci. 37(l): 93-

103. 

Saani E. E. (1998). Leaf Blight Diseases and Associated Soil Borne Fungal 

Pathogens of Wheat in North and South East Asia. In: He/ininthosporivin 

I3lights of Wheat: Spot Blotch and Tan Spot (eds.) by l)tiveillcr Ii. Dubin 

Hi. Reeves J and Mc Nab A. CIMMYF, Mexico. D.F. pp. 37-5I. 

Samson. N. 13.. Arabinda. S. and Saifuzzaman. M. (1995). Study of the growth 

stage of Newly developed wheat varieties. Ann. Central. Res. I3ARI. 

Joydehpur. Ciazipur. pp.  19-2 1. 

Samuel. S. R. P. S. Deshmukh, R. K. Sairam and S. R. Krshwaha. (2000). 

Influence of benz I adenine application on yield and yield components in 

j. 

62 



wheat genotypes under normal and late planning condition. Indian J. Agril. 

Sci. 23(1): 81-86. 

Sarker. S. S. K. Singh S. R. Singh and A. P. Singh.(1999). Influence of initial 

profile water status and nitrogen doses on yield and evapotranspiration rate 

oldiyland barley. J. Indian Soc. Soil Sd. 47(l):22-28. 

Sekhon. N. G. Singh. K. K. (eds.). Dhir. I. S. (ed.). Dau and K. S. Chark. (1991). 

Fffect of sowing time and growth regulators on wheat productivity. New 

trends in plant physiology. Proceeding, national symposium on growth and 

di tThrentiation in plants. 193-199. 

Shaheb. M. R. (2004). Effect of time o['irrigatiori and split application of nitrogen 

on the growth and yield of wheat. M. Sc. (Ag.) thesis, Dept. Agron. 

Bangladesh Agil. Univ. Mymensingh. 

Sharma, R. C. (1993). Growth periods in relation to seedling time and 

- 	 performance of soring wheat. Journal of the Institute of Agriculture and 

Animal Science. 14:23-29. 

Shrivastava. R. B. V. P. Singh and I). Singh. 1998. Component characters of grain 

yield and harvest index in wheat. Indian J. Agric. Res. 2(2): 65-74. 

Singh. G. and Bhalla. (1994).Differential response of wheat genotype to moisture 

stress for good germination and early seedling growth. Indian J. Agril. Res, 

28(2): 99-104. 

Singh. J. A. S. Malik and J. Singh. (1989). Response of late sown wheat, barley 

and lentil to irrigation levels. Haryana J. Agron. 5(I): 52-56. 

Singh. P.V.P. and K. AnureeL(2001). Ellect of different levels of nitrogen and 
rA 	

irrigation on growth and yield of malt barley var. Alfa-93. Crop Res. Hisar. 

21(3):261-264. 



Sulewska. II. (2004). Characterization of 22 spelt (Triticum aeslivum sp. Spelta) 

genotypes relating to sonic features. Build viz Insivi u/u Hodowli 

Aklinzawzaqji Roslin. 231: 43-53Saari. 1998) 

Torofder, C. S. M. A. Hossain and M. M. Alam. (1993). Effect of tillagc and 

irrigation on the yield of barley. Bangladesh J. Agric. Sd. 20:61-67. 

tppal. 11. S. S. S. Cheema and S. Singh. (1998).Response of barley varieties to 

different levels of irrigation and nitrogen. Crop Imp. 15:142-145. 

Wahab. K. and K. N.Singh (1983). Effect of irrigation applied at different critical 

growth stages on growth characters and yield ofhullcd and hull-less barley. 

Indian J. Agron. 28(4):412-417. 

Wheat Research Center (WRC). (2003). Annual Report. 2002-2003. Wheat Res. 

Centre, Bangladesh Agril. Res. Inst. Nashipur. Dinajpur. pp.  6-36. 

Wojtasik. D. (2004). Effect of sprinkling irrigation and mineral fertilisation on 

maR and fodder barley cultivated on light soil. Part II. Yield and quality of 

grain. Acta Scientiarum Polonorum Agricultura. 3(2):1 31-142. 

Won Yul, C. K. Yong Woong and P. JongFlwan.( 1997). Grain yield and 

physiological responses of water stress at reproductive stage in barley. 

Korean J. Crop Sd. 42(3):263-269. 

i.endc.N.13. H. N. Sethi. A. P. Karunakar and D. J. Jiotode. (2005). Effect of 

sowing time and fertility levels on growth and yield of durum wheat 

genotypes. Res. Crops. 6(2): 190-191. 

Zhao, 1. Q, M. Lu and G. Li. (1985). Influence of sowing dates on the growth and 

development of barley cv. Zhepi. Zhejiang Agril. Sci. 5:217-221. 

64 



APP EN 1)1 CE S 

Appendix I. Characteristics of experimenatl field soil is analyzed by Soil 
Resou rces 	Development 	Institute 	(SRDI), 	khamarbari, 
Farnigate, Dhaka 

Morphological characteristics of the experimental field 

Morphological features Characteristics 	 - 
Location Central Fram . SAU.Dhaka 

AR? -  Madhupur Tract (28) 

General Soil Type Shallow red brown terrace soil - 
Land type LHItll land 

Soil series 1.  Tejaon 	 - 
Topography Fairly leveled 

Floodlevel Above flood level 

Drainage 	 - Well drained 

Physical and chemical properties of the initial soil 

Characteristics Value 

%Sand 27 

%Stlt  43 

%elay  30 

Textural class   silty-clay 

pH -  5.6 

Organic carbon (%)  0.45 

I 	0.78 

 0.03 

  .00 
0.10 

 45 

Organic matter (%) 	 - 
N (%) 	-  

Available P (m 
Exchangeable K (me/lOOg soil) 

hAvailabk S (Pi'in) 

Source: SRDI 

Appendix H. 	Monthly record of air ternperature rainfall, relative humidity 
and sunshine of the experimental site during the period from 
November 2008 to March 2009 

	

*Air  temperature Ce) - 	*jn 
tRelativc 

Month 	Maxim LI fl 	Minim urn 	humidity (%) 	
I all (nun) 	

(Ii r) 

November. 2008 	21.7 	14.2 	 77 	 00 	 6.7 

December. 2008 	i 	22.4 	 13.5 	 74 	 00 	 6.3 

January. 2009 	
J 	

24.5 	12.4 	 68 	
[ 	

00 	 5.7 

February, 2009 	 27.1 	16.7 	 67 	
[ 	

30 	 6.7 

March. 2009 	 31.4 	19.6 	 54 	 II 	 8.2 

Monthly average. 	 - 

Source: Bangladesh Meteorological Department (Climate & weather division) Agargoan. Dhaka —1212 
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Appendix Ill. Analysis of variance of the data on germination of different 
wheat varieties 

5 

r oce  
of 

variation freedom 

Degrees  
of  

Starting 
germinatic 

Replication 

Variety 

2 0.053 

18 	()343** 

Error 36 4.561 

*: Significant at 0.01 level of significance: 

Mean square 	 - 
Days to genmnation - 	-- 

50% germination 	100% germi 

	

0.439 	 0.158 

	

J 1.199 	 2.669* 

	

0.494 	 1.362 

: Signiticant at 0.05 level olsignificance 

Appendix IV. 	Analysis of variance of the data on plant height at different 
days after sowing (DAS) of different wheat varieties 

Source 	Degrees 	- 	 Mean square  
of 	of 	 Plant heiuht (cm) at  

variation 	freedom 	30 DAS J 40 DAS 	SO DAS [_60 DAS 	harvest 

Replication 	2 - - 0.387 	2.150 	2.320 	1.337 	1.739 

Variety 	18 	4.083 	14.690** 	23.361** 	49.205** 	68.508** 

Error 	36 	1.373 	5.267 	10.102 	19.163 	20.022 

: Significant at 0.01 level of significance 

Appendix V. 	Analysis of variance of the data on number of tillers per hilt 
at different days after sowing (DAS) of different wheat 
varieties 

Source 
of 

variation 

Degrees Mean square 
of 	I 	Number of tillers per plant at 

freedom 	30 DAS 40 DAS 50 DAS 60 DAS 	Harvest 

Replication 2 - 0.027 0.008 0.012 

0.150 

- 
0.002 - 0.080 

Variety 18 0.163t* 0.070" 0.343* 0.349" 

Error 36 0.071 0.024 0.049 	0.102 0.153 

Significant at 0.01 level of significance 
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Appendix VI. 	Analysis of variance of the data fertile, sterile and total 
tillers/hill of different wheat varieties 

Source Degrees Mean square 
of of Number of tillers/hill  

artation 	j freedom 1 ernie tillers/hill Sterile tillcr/hitl [ 	fotale tillers'hilt 

Replication 2 0.064 0.003 0.053 

Variety 18 4.427** 0.022** 3397** 

Error 36 1 	0.547 0.004 0.494 

: Significant at 0.01 level of signilicatice 

Appendix Vi!. Analysis of variance of the data on length, breadth and area 
of flag leaf and ear length of different wheat varieties 

I 

Source 	Degrees  
of 	of 	No. of 

variation freedom Leaf 

Replication 	2 	0.028 

Variety 	1$ 	0.464** 

Error 	36 	0.075 

Significant at 0.01 level ofsignilicance 

Length of [ireadthof Area of flag Ear length 
flag leaf 	j flag leaf 	I teal (enf) 	(cm) 

	

0.122 	0.001 	0.905 	0.144 

	

2.496** 	0.067** 	36.232** 	2.486*t 

	

0.475 	0.007 4.488 I 0.477 

Appendix VIII. Analysis of variance of the data on days required for booting 
of different wheat varieties 

	

-somme Degrees 	 Mean_square 	-- 
ofof 	- 	- Days to booting 	 -- 

variation 	freedom 	Starting of boo 	501 	 I 	100% booting 

Replication 	2 	2.965 	 3.912 	 3.015 

Variety 	18 	10.491** 	41.774** 	14.270** 

Error 	36 	4.298 	 11.949 	 5.166 

**: Significant at 0.01 level olsignilicance 
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3Larting to cai 
emergence 

Replication 	2 	2.263 

of 	of 
variation I freedom 

Appendix IX. 	Analysis of variance of the data on days required for ear 
emergence of different wheat varieties 

r Source I Dwzrees I 	 - 	Mean square  
Days to ear emergence 

Starting to ear 	Starti 
emergence 	em 

I 1.105 	 o. 

ng to ear 

59 

Variety 	18 	21.088* 	 45•943** 	78.705" 

Error 	36 	10.374 	 19.087 	 18.879 

**; Signi(icantat 0.01 level of significance: 	': Significant in 0.05 level olsigiuficance 

Appendix X. 	Analysis of variance of the data on days required for anthesis 
of different wheat varieties 

Source Degrees 	 -- -- Mean square 
of of  Days to anthesis 

variation freedom 	Starting ofanthesis Starting of anihesis Starting ofanthcsis 

Replication 2 9.807 1.477 -- I 1.912 

Variety 18 112.587** 53.582** 74.663** 

Error 36 	35.288 14.826 30.060 

: Signilicant at 0.01 level of significance 

Appendix Xl. 	Analysis of variance of the data on spike lets/spike, number of 
fertile, unfertile and total grains of different wheat varieties 

Source 	Degrees [_ ________- - 	Mean squrc 	 - 	- 
or 	of, 	Spikelets/ 	No. of 	Filled 	Unfilled 	Total 

variation freedom spike 	Ièrtile 	grains/ 	grains' 	grains/ 

	

ford! 	spike 	Spike 	Spike 
spikelet  

Replication 	2 	0.012 	0.007 	1.513 	0.096 	2.345 - 

Var ety 	18 	8,544** 	0.187** 	209.225** 	0.784** 	187.269** 

Error 	36 	0.888 	0.033 	25.875 	0.139 	23.645 

Signilicant at 0.01 level olsignilicance 
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Appendix XII. Analysis of variance of the data on grain and straw yield of 
different wheat varieties 

Source 	Degrees 	 Mean square 

of 	of 	 Grain 	 I 	 Straw 

variation 1 freedom _Yield(g/rn2) 	I Yield (i/ha) 	I Yield (g/m2) 	I Yield(/h 

Replication 	2 	66.85 I 	0.007 	337.040 	0.034 

Variety 	18 	1I11.258** 	011I 	10317.704*4 	1.032** 

Error 	36 	186.439 	0.019 	13 1 9.393 	
[ 	

0.132 

**: Significant at 0.01 level of significance 

Appendix XIII. Analysis of variance of the data on weight of 1000 seeds, 
biological yield, harvest index of different wheat varieties 

Source 	Degrees 	Meansquare 	- 

of 	of 	Weight of 1000 	Biological Yield 	Harvest Index (%) 

	

variation freedom 	seeds(g) 	 (U1a)  

Replication 	2 	3.368 	 0.070 	 0.200 

Variety 	1 8 
	

I 	l.810** 
	

1 I.846 

36 
	

4.541 	I 	0.236 
	

1.792 

Signilicant at (1.01 level of sign ilicance 

Appendix XIV. Analysis of variance of the data on dry matter content of 

Source 
of,  

variation 

Degre 
of 

freedom 

different parts of different wheat varieties 

 Mean square 

Larnina 

0.001 

 Dry matter content (g) 
Leaf 	1 	Stein 	Ear 	Seed 	Husk 

Sheath  

0.001 	0.008 	0.070 	0.002 	0.004 

0.01Q** 	0.258** 	1.8104* 	0.II8 	0.123 

Replication 2 

Variety 18 O.0I2 

Error 	36 	0.002 	0.002 	0.033 	0.236 	0.018 	0.016 

** Signifitant at 001 level  of cignilican?e  
Lihiaty 	 -. 	-- 	-- 

	

2I 	. 
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