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E1?FEC'J' OF JRRICiVI'ION ON TILE GROWI'Ll AND 'IELl) OF ULFI•'UUCN'r 
WhEAT VAltI!TIES 

AISSTItAC'I' 

An experiment Was conducted at the experimental field of Sher-c-l3angla Agricultural 

University. i)haka during the period from December 2007 to March 2008 to s(Lidy the 

effect of irrigation on the growth and yield of dillerelit wheat varieties. i he 

experiment comprised two thetors; Irrigation: 3 levels (1 ): Control. l: One irrigation a 

crown root initiation stage. 1: Two irrigation at Clown root initial jot) stage and grain 

Idling stage) and Variety: 4 LV,: l3ijoy, '12: l'rodip. V: Suti and '14: lii ,V1064). 

Results showed that the effect of irngatiOl) on difibrent plant parameters and yield v/is 

sigifi ticant. Shzn ificalilly (Lie loiuzest plant (79.99 cm), highest ti I icr number (4.89 

plant"), spike Length (I 1.30 cm), grain yield (2.54 t ha") and straw yield (3.80 t ha'5 

were recorded from I?. \Vlicreas, significantly the lowest values of these pzlt'a;))etCrS 

w:re obtained frotil I t,. Genotypes also showed signi licatit variations in the plant 

eanl ly the highest plant height (80.03 cm). tiller tininiJer parameters swthed. Sign1 fl  

(4.87 plant''), spike length (10.00 cm), grain yield (2.50 t ha'') and straw yield (3.56 

were obtained From the genotype '12 whereas. the corresponding the lowest 

'a lues were obtained from V.I. Signi ticant interaction eftect of irrigation and genotype 

was also obsen'cd on di Herein plant ixIraliteters. [he longest plant (83.79 cm). the 

maxitflulfl number of total tillers (5.27 plant'), grain yield (2,75 t ha ) and straw yield 

(4.36 t ha' ) was recorded from the treatment combination of NV1, while tile 

corresponding lowest values were obtained hunt lu\$. 
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cilArTElt I 

iYrItODUCTION 

Wheat ()-lt/cnn; ac'stiv!uh; L.) is one of the most important cereal crops as well as 

staple food all over the world. About two third of the world's population COUSUII1C 

"I 

wheat as staple food (MajuWder, 1991). It supplies mainly carbohydrate (69.60%) 

and also protein (12%), fat (I .72%), and minerals (16.20%) (I3ARI. 1997). 

Dubin and Ginkel (1991) reported that the largest area of wheat cultivation in the 

warmer ci nates exists in the South-East Asia including I3angladesh. India and 

I Nepal. In Bangladesh it is the second most important cereal crops next to rice that 

contribute to the national economy by reducing the volume o' import of .1reaIs 

for fulfilling the food requirements of the country (Razzaquc c/cit. 1992). Iksidc 

these, grain and straw of wheat are also used as animal feed. Wheat stiav is also 

used as fuel or house material of the poor man of Bangladesh. 

Wheat is a vcl1 adapted cereal crop for its vegetative growth and (levelOpillent 111 

our native climatic condition. Though the cr01) was introduced in liangladcsh 

(luring the former East Pakistan in 1967, its reputation increased aIcr 1975. Now 

tapte : the popularity oi wheat as 	food is risitig (lay by day in our country. 

Wheat cultivation has been increased maui iblds to mccl up the loud shortage in 

the country. Bitt, in spite of its importance, the yield of the croj iii our count! y 

low (2.2 t Iia) in coluparisOil to other countries ol' the world, where average yi ckl 

estimated 2.69 ha' (FAO, 1997). The area, productionajjçLyiekl of wlic; have 



been increasing dramatically during the last IWO decades, hut its present yield :.. 

too low in coniparisoil to some developed countries like USA, Canada, Japan, 

France. Germany and UK producing 3.76, 7. I 2, 7.28, and 8.00 t ha', ,tspr'tivel Y 

(FAQ. 2000). At present about 707.56 thousand hectares of land in Bangladesh is 

covered by wheat with the annual production oil 578 thousand tons (L3I3S. 2008). 

An Bangladesh, wheat is grown during Rabi (winter) season and the month 

duration extends from November to March. The Rahi season in l3angladesh is ry 

and as such, the inadequate soil moisture in this season limits the use of l'ertihizers, 

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 

.114 	
rainfed condition (BBS. 1998). 

Inigatiot) plays a vital role in terms of bringing good growth and development o C 

wheat. I nsuihicicnt soil moisture affects both the germinatiOn of seed and uptake 

of nutrients from the soil. Irrigation frequency also has a signi licant in hluenee 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 weighu 

r.uniber of grains. graill yield, biological yield and harvest index decreased to a 

greater extent when water stress was imposed at the anthesis stage while 

imposition of water stress at booting stage eau.;ed a reduction iii plant height and 

number of tillers (Gupta Cl al.. 2001). H gb water de lieit occurred during the earl 

stage and irrigation during this stage Wa:; the most bejietic ial [or the crop. 



liTigation (luring the stage of grain lilting caused the kernel weighi to be as high 

as under three irrigations. The lowest value correspond d lo the treatment with 

irrigation during giin lilting and that under rain led conditions ( I3azv.a 

1999). 

In some cases, irrigation appeared to be inversely related to prOtcill content 

I 

	

	

(Miktiail 0 (!., 1999). It was also reported that irrigation influenced seed protein 

content in in additive manner (Mascagni and Sabbe, 1991; l3iskupski et al., 

1986). 

Variety plays an importailt tote 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, efforts were taken to increase the yield of wheat in Bangladesh In 

releasing a number of high yielding varieties. Among them, the per orIflai1CC of 

the selected one,, under local conditions and quality levels should be known. 

\Vith the selection of superior variety its productivity needs to be tested with 

proper irrigation facilities. Lack of enough irrigation ttcilities was Ibund to he a 

major constraint thr 3S wheat growers, and 25% of the tIirnicrs of Bangladesh 

could not grow wheat due to this problem (Alimed and El his, I VSÔ). Inibrination 

on the effect of irrigation on aspects O f yield of our modern wheat varietes is 

inadequate. So, the present piece of research work was carried out will; the 

following objectives- 

3 



I. to find out the ciThet of irrigation at different stages on the growth and 

yield of wheat 

ii. to evaluate different wheat varieties in respect of plant growth, yield 

contributing characters and yield 

to examine the interaction effect (ilany) between irrigation and varieties of 

s'heat. 

-I 
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CIIAPTEIt II 	( 1Lihrryk 
I .  

REVIEW OF LFFEIt,VFURE \. 

Wheat is an important cereal CEOl) 
which attracted less conccntrattoli II) ICSpCCt of  

various agrononhic aspects than the high yielding born rice. During the cultivation 

of wheat liirmcrs of our country mainly depcnds on rainfall. Selection of suitable 

variety is another problem for wheat cultivatan. Very few research works related 

to growth, yield and development of wheat variety with the application of 

imgation have been carried out in our count!)'. The research work so liii done in 

Bangladesh is not adequate and conclusive. Ilowever, some of the important and 

informative works and research findings related to the irrigation and varieaes l 

wheat, so far been (lone at home and abroad on this eroi, have been reviewed iii 

this chapter under the IhI lowing heads- 

1 Effect of irrigation on yield contributing characters and yield of wheat 

ai et of. (2003) conducted a pot experincut with winter wheat to determine 

water stress on the growth, yield contributing characters and yield Of whe.it antI 

reported that water stress signiFicantly inhibited the growth and yield ol \vi,.ter 

wheat. 

ci al. (2002) conducted a pot experiment in a green liotise to study LhC 

ciThets of water dctic.it  and irrigation at di Iibrcnt growing stages of winter wheat 

and observed that water deficiency retarded plant ;rowth. Irrigation increased 

yield of wheat sigii licatul than tinder control condition. 



ebelo ci al. (2001) conducted a field experiment in Ethiopia on bread wheat and 

reported that plant height and thousand-kernel weight showed positive and sirotig 

association with grain yield, indicating considerable direct or indirect contribution 

to grain yield under low ntoiswre conditions. 

Gupta ci af. (200 I ) reported that shoot dry weight, number of grains, grain yield. 

biological yield and harvest index decreased when water stress was iiiiposed at the 

anthesis stage while impositiOn of water stress at booting stage reduced plant 

height and number of tillers. Aniong the yield attributes, number of leaves and 

number of tillers were positively con-elated at the anthesis stage whereas leaf area 

and shoot dry weight significantly correlated with grain and biological yield at 

both the stages. 

l3azza c/ (it (1999) coiiducted two experiments in Morocco oii wheat and suuar 

beet with irrigation management practices through water-deficit irrigatioll. In tile 

case of wheat, high water delicit occurred during the early stages. I rriuI io;. 

during these stages was the most beneficial for the crop. One water application 

during the tillering stage allowed the yield to be lower only than that of the 

treatment with three irrigations. One irrigation during the stage of grain 1111 in 

caused the kernel weight to be as high as under three irrigations. ilie lowest value 

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

ninled conditions. 

%ena ct al. l99S) conducted a field cxperil)leIlt (uring 1993-95 at New Delhi on 

bread wheat (cv. HI) 2265) with no irrig:tion or irrigation at [lowering and/or 

10 



crovn root initiation stages and reported that wheat grain yield was the highest 

with 2 irrigations (2.57 t/ha in 1993 and 2.64 t/ha in 1995). 

Isian (1997)   reported that plant height increased with increasing number of 

irrigations. The max I mum plant height was obtained by three irrigations app Ii cii al 

25, 50 and 70 clays alter sowing. 

Boogaard et al. (1996) calTicd out an experiment in a Mediterranean Cl1V1r01fl11C1)t 

in North Syria with wheat under rainlbd and liTigated conditions and reported that 

under rainfed conditions harvest index was increased. 

_)S}1n (1996) observed that irrigation significantly influenced the plant heights, 

number of effective tillers per plant, grain and straw yields but it had 110 influence 

of grains per car and 1000-grain weight. The highest grain yield (3.71 t/11a) was 

obtained with three irrigations (25, 45 and 60 DAS) and the lowest with no 

irrigations (2.61 t/ha) was obtained. 

Naser (1996) reported that the effect of different irrigations on yield and vielti 

attributing characters were statistically significant. Two irrigations at 30 and 50 

DAS significantly incrcascd grain and straw yields over control. The highest grail) 

and straw yields, the maxitilul)) number of ulleis per plant, (he highest spike 

length, and the maximum number of grains per spike were recorded \vIIclL two 

irrigations were applied. The control treatment showed the lowest result in all 

plant para illCtCrs. 

I,- 
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Razi-us-Shanis (1996) ObSerVed that the effect of irrigation treatments on yield 

and yield contributing characters (cv. Sonalika) were statistically sigili licant. 

Irrigation increased the grain and straw yields, number of titters, paniele length, 

and number of grains per panicle over the control. 

Yadav ci at. (1995) reporled that two irrigations scheduled at CR! (Crown Itoot 

Initiation) and milk stages gave the maximum plant height (1.026 in). max mum 

number of grain/car (65), straw weight (4500 kg/ha) and grain yield (3158 kg/ha) 

of,  wheat. 

BARI (1993) reported that Inaxilnuni grain and straw yields were recorded with 

three irrigations, applied at CR1, inaxiniuln tillering and grain tilting stages of 

ci op. Irrigation given at CRI Maximum ti!k;ing (Ml). CR I + Booting (131) and 

CR1 ± Grain tilling (OR) were at par in respect Of number of spikcs/nr and 

grains!spikes. but had higher spikes and grains over control condition. 

Upadhyaya and Dubey (199 L ) conducted all expennicifi in India with three 

imgation frequencies CO.. 
one irrigation (at CR1 stage), two irrigations (on each at 

CR! and booting stage) and four irrigations (one each at CR1, hooting, tlowcring 

and milking stages). Four irrigations produced the niaxi mull) grai ci yict(l. winch 

was significantly higher than one to two irrigations. The increased yield was due 

to the tiivourabte clThct of treatments on yield attributing characters. 

Singh and Si ugh (I 99 1) conducted it held experi mci it at I akl taot i . U Itar pradesi i. 

India during I 983-84 and 1984-85 with irrigation at 20, 27. 34 and 41 DAS and 



repoil.ed that splice length increased significantly when liTigatiOn was appLied at 

20 and 27 DAS. 

Salt el al. (1990) touncl the maximum grain yield of wheat with two irrigations but 

the niax num grain protein content was obtained with three irrigations. They 

found that higher yield with three irrigations given at CR], tittering and milking 

stages of wheat than other treatments. They also lound unix i mum water use 

efficiency with three irrigations given at CR1, tiltering and milking stages. 

Khola et al. (1989) observed that wheat grown with 5 and 7 irrigations (with 600 

mm water) gave yields of 3.27 and 3.05 &'ha respectively, and with 4. 2 and I 

irrigations wheat yields were 3.66 and 2.97 and 2.11 1/ha, respectively. English 

and Nakarunic (1989) reported that wheat yield decreased with increasing number 

of irrigation. They found the highest grain yield of 3.6 t ha with 4 irrigations. 

2.2  Effect of variety on yield contributing characters and yield of wheat 

Maikstenienc ci al. (2006) carried out a field expern)ent at i.he Lithuanian 

Jnstitute at Agriculture's Jonisketis Experimental Station during 2004-2905 to 

estimate the changes in productivity and quality indicators of winter wheat 

varieties. The tests involved: Ada and Bussard (with very good loud (lWLl!ties), 

Lars and Tauras (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 of proteii'i br grain quuhtty 

improvement at ripening stage without urea solution application were 

accumulated by the varieties. 

IN 



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

comparing vegetation period. plant height, numbcr of steals and spikes, yield per 

spike. He noticed a variability of plant and spike productivity and of other 

morphological characters due to variety. He reported that the variety 

\Vaggershauser 1lohenh \Veisscr Kolben gave the highest economic value among 

the tested genotypes. 

.Iallcta (2004) conducted an experiment in thrmer's level with a number of 

improved bread wheat varieties for producttoi in different climatic zones. 

Farmers identified earliness, yield and quality as the main criteria Ibr adaplatiol I 

of wheat varieties and they fotind that the variety IIAR-7 LU gave 2.56 t ha' and 

PA\'ON-76 gave 2.49 t ha grain yield. 

\Vhcat Research Center (2003) of Bangladesh condtLcted an experiment in the 

\Vheat Research Centre Nashipur. Dinajpur to examine the perlbrmance of 

genotypes among various ti I l:ige operations and to understand I lie eiThcts of 

interaction between genotypes and tillage operations. TWO cultivation methods 

were applied in the main plot and 10 wheat genotypes (Kanchan, Goura 

Shatabdi, Sourav, 13AW 1008, BAW 1006, L3A\V 1004. [JAW 969. I3AW 968 and 

BAW 966) were tested in the sub plots. The genotypes showed a wide r'i ge of 

variation for yield and related characters. Under hed condition. all the gCtlOtypL'S 

signiicantly produced higher grain yield except Gourav and Sourav. Variclv 

Shalabdi produced nIaxinitin) grain spikc and 1000 grain weight. 

10 



BAR! (2003) tested performance of different varieties of wheat and found 

Shatabdi produced the highest yield (2.72 t luf') followed by Gourav (2.66 t hzi '). 

The lowest yield was produced by Kanchan (2.52 t 

Litvinrnko et al. (1997) produced winter wheat with high grain quality (or bread 

making in SouLhern Ukraine. Wheat breeding was started more than 80 years ago. 

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

increased from 2.73 to 6.74 t ha'. 

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

highest grain yield (3.5 t 	was produced by the variety Sowghat which was 

closely followed by the variety 13A\V-748. Other four varieties namely Sonalika, 

C13-84, Kanchan and Seri-82 yiclded 2.70. 2.83, 3.08 and 3.15 t lia' respectively. 

Arbinda e' at. (1994) observed that the grain yield was signiticantly affected by 

different varieties in Bangladesh. The genotypes CB-1 5 produced higher grain 

yield (3.7 t had) that was attributed to more number of spikes ni2  and grains 

spik&'. 

In varietal demonstration at different districts of l3angladesh BAR I (I 993) 

reported that wean yield of Kanchan, Akbar, Agrani and So,ialika were 3.59, 3.29. 

3.12 and 2.81 t ha* respectively. Vatiety Kanehan, Akbar, Aghrani showed 28. 

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



CIJAP'I'Elt III 

MATERIALS AND METhODS 

The experiment Was conducted at the experimental field of Sher-c.-l3an_'0a 

Agricultural University, Dhaka during the period from December 2007 to March 

2008 to study the effect of irigation on the growth and yield of thiflèreiit wheat 

varieties. The details of the materials and methods have been presented below: 

3.1 Description of the experimental site 

3.1.1 Location 

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

Sher-e-I3angla Agricultural University, Sher-c-l3angla Nagar, Dliaka. The local ion 

of the site was 23°74' N latitude and 90°351 Elongittlde with an elevation of S.2 

meter from sea level. 

3.1.2 Soil 	 1) 
The soil belonged Lo "The Modliupur TracCFZ - 28 (FAQ. I 9S). 'l'op soil 

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

yellowish brown mottles. Soil p11 was 5.6 and had organic carbon 0.45%. [he 

experinientiti area was hat having available irrigation and drainage system and 

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

presented in Appendix I. 

3.1.3 Climate 

The geographical location of the experimental site was under the subironical 

climate, characterized by three tlistinct seasons, winter season from November to 
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February and the pre-inOUSOOJI period or hot season from March to April and 

monsoon period from May to October (Edris ci al., 1979). Details of th2 

metrological data of air temperature, relative humidity, raiiiliill and sunshine hour 

during the period of the experiment was collected from the Weather Stalion of 

Bangladesh, Sher-c l3angla Nagar, prcsented in Appendix H. 

3.2 Experi meat al details 

3.2.1 Treatments 

The experiment comprised two Liictors. 

Factor A: Irrigation: 3 levels 

1. l: Control 

l: One irrigation at crown root initiation stage (20 DAS) 

12: Two irrigations at crown root initiation stage (20 DAS) and grain 

filling stage (75 DAS) 

Factor B: Variety: 4 

V1 : Bijoy 

\',: Prodip 

V 3: Suti 

V4: 13A\V 1064 

There were oii (lie whole 12 (3 x 4) treatment coiiibinations such as 10V , 10V2. 

!0V3. 10V4. 11V1, 11V2, 11V3, !1 V4, lVi, 12V21 12V3  and 12V4. 

3.2.2 Experimental (lesiga and layout 

The experiment was laid out in split plot design with three replications. lhcrc 

were 36 plots having size 3 iii x 2.5 ni. Irrigation treatment were distributed in the 
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main plot whereas, the varicties in the sub-plot. Detailed layout or the 

cx 	mental plot was presented in Appendix Ill. 

3.3 Growing of crops 

3.3.1 Seed collection 

the seeds of the test crops of this experiment Bijoy, Prodip, Sufi and l3A\V 1064 

were coUcctecl from Bangladesh Agricultural Research Institute. Joydevpur. 

Gazipur. 

3.3.2 I'reparal ion or the main field 

The plot selected for the experiment was Opened in the second week of Noventher 

2007 with a power tiller, and was exposed to the sun for a week alter which the 

'and was harrowed, ploughed and eross-ploughcd several times followed by 

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

desirable tilth of soil was obtained for sowing of seed. 

3.3.3 Application of fertilizers and manure 

The fertilizers N. I', K and S in the form of Urea. TSP, MP and Gypsum 

respectively were applied. In the irrigated treatment (I, and I?) the entire amount 

of TSP, M P and Gypsum, 2/3'" of urcu were applied during the final preparation 

of land. Rest of urea was to]) dressed after first irrigation. In the non-irrigated 

plots (la) all fertilizers were applied at the rim] land preparation (BARI. 2006). 

The dose and method of application of fertilizer are shown in Table I. 
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Table I. 1)osc 811(1 method of aI)l)licat iOU 01.  rca (ii izers III wheat held 

Fertilizers Dose (hit) Application in liTigated plot 
(%) 

AppI iCatiol) it,  11011 

 irrigate 

Basa! 1st 

installment  

Uasal 

Urea 220 kg 66.66 33.33 LOt) 

TSP 180kg 100 -- IOU 

MP 50kg 	IOU -- IOU 

Gypsum 	120 kg 	LOU 	 -- 	 LOt) 

Cowdung 	10 ton 	100 -- 	j 	LOU 

Source: BAIt], 2006 

3.3.4 After care 

After the germination of seedlings, various intercultural operations such as 

irrigation (as per treatnient) and drainage, weeding, top dressing of fertilizer and 

plant protectioii measure were accomplished for hetter growth and development of 

the wheat seedlings as per the recommendation of BARL (2006). 

3.3.4.1 Irrigation and drainage 

Flood irrigation was given as per treatment. Proper drainage system Was also 

developed for draining out excess water. 

3.3.4.2 Weeding 

\Veedings 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 carefuLLy at tillcring (30 DAS) and panicle initiation stage (iS 

DAS) manually. 



.3.4.3 Pta ii t 1)101 ccl ion 

The crop was atuicked by different kinds of niseets during the growing period. 

Triel-20 nil was applied on 5 January and Suniithion-40 mt/20 litre of water was 

applied on 25 January as plant protection measure to control leaf blight oiwtieat. 

3.4 Harvesting, threshing and cleaning 

The crop was han'ested manually from each plot through the last week of March, 

2008 depending upon the maturity of plant. The harvested ctOj) of cacti ptot was 

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

was taken during threshing and cleaning period of wheat grain. Fresh we11it of 

wheat grain and straw were recorded plot wise. The grains were cleaned and 

weighted. The weight was adjusted to a moisture content of t 4%. The straw was 

sun dried and the yields of wheat grain and straw plot 1  were recorded and 

converted to t haS '. 

3,5 Data collection 

3.5.1 Plant height 

The height of plant was recorded in centimeter (ciii) at 30. 40, 50, 60 DAS ( l)avs 

a fler SO\V ing) and at harvest. Data were recorded a 	a s the verage o I I 0 p1 ai its 

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

from the ground level to the tip of the plant. 

,9ryJ. 
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3.5.2 Number  of I ilk rs hill' 

The number of tillers hill4  was recorded at the time ot' 30, 40, 50, 60 D/\S (Days 

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

selected at random [loin the Inner rows of each plot. 

3.5.3 Spike length 

The length of spike was measured with a meter scale from 10 selected spikes and 

the average value was recorded. 

3.5.4 Number of spikelet spikeS' 

The total number of spikelet spikc was counted as the number o1 spikelet rom 

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

3.5.5 Number of grains spikelets" 

The total number of grains spikclets' was counted as the number of grains from 

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

3.5.6 Number of filled grains spike' 

The total number of filled grains spike1  was counted as the number of tilted 

graills troll) 10 randomly selected spikes from each plot and average value was 

recorded. 

3.5.7 Number of unfilled grains spike'' 

The total number of untilled grains spike" was couuted as the iiuinber of unlilled 

g
rains from 10 randomly selected spikes froni each plot and average value was 

recorded. 
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3.5.8 N umber of lotal grains spik&' 

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

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

was recorded. 

3.5.9 Weight of 1000 seeds 

One thousand seeds were counted randomly from the total cleaned han:cstcd 

seeds of each individual plot and then weighed in grams and rccorded 

3.5.10 C %,it,  yield 

Grains obtained from cacti unit plot were sun-dried and weighed carcfu9'/. The 

thy weight of grains of central 2 m2  area used to record grain yield plot' an:' 

converted this into t ha* 

3.5.11 Straw yield 

Straw obtained from each unit plot were sun-dried and weighed carefully. The dry 

weight of straw of central 2 mu2  area was used to record the final straw yield pioi 

which was finally converted to t lia'. 

3.5.12 Biological yield 

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

The biological yield was calculated with the following formula: 

Biological yield Grain yield + Straw yield. 

Is 



3.5.13 harvest index 

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

obtained from each unit plot and expressed in percentage. 

Econoni ic yield (grain weight) 

HI' 

	

	 100 

Biological yield (Total dry weight) 

3.6 Statistical Analysis 

The data obtained for different characters were statistically analyzed to observe 

the significant difference among the treatments. The mean valucs of all the 

characters were calculated and analysis of variance was performed. ftc 

significance of the difference among the treatment means was estimated by the 

Duncan Multiple Range 'rest (DMRT) at 50/6 Ievcl of probability (Goinei. and 

Goincz, 1984). 
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CIIAII'ER IV 

RESUI:rs ANt) DISCUSSION 

flie experiment was conducted to determine the elkct of irrigation on (lie growth 

and yield of diii rent wheat varieties. Data on different growth parameter, yield 

attributes and yield were recorded. The analyses of variance (ANOVA) of the data 

on different parameters are presented in Appendix l\'-VIl. The results have been 

prcscntccl and possible interpretations given under the following headings: 

4:iPlant height 

4- 
 

plant height of wheat showed significant differences at 30, 40. 50 and 60 DAS 

and at harvest due to the application of irrigation (Figure 1). At 30 DAS. the 

longest plant (20.93 cm) was recorded from 12 (two irrigation at CrOWII root 

initiation and grain filling stage) which was however, statistically similar (20.87 

em) to i (one irrigation at root initiation stage), while the shortest plant 

cm) was found from I,, (control). At 40 DAS the longest plant (44.73 cm) was 

observed from 12 which was statistically similar (44.67 cm) to 11 and the shortest 

plant (40.15 cm) was observed from I ). AT 50 DAS, the longest plant (65.60 an) 

was observed hioni I: which was also statistically at par (65.58 eni) to I . /\taiI1 

the shortest plant (59.65 cm) was ohscrved from l. At 60 DAS, (lie longest plant 

(8 1 .75 cm) was recorded from 11  which was statistically similar (8 I .6') cm) to I 

and the shortest plant (73.49 Gin) was observed from I ..At harvest, the longest 

plant (79.99 cm) was recorded from 12 which was the,, closely lollowed (77.25 

em) by I. On the contrary the shortest plant (69.08 cm) was lound [ruin l. The 

above mentioned results revealed that irrigation had signilicant effect on plant 
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height. Probably irrigation ensured the favorable condition 1w 1 growth of wheat 

plant and the ul ti mate result was the tallest plant whereas control condition 

hindered the growth and plant height. Zhai ci al. (2003) reported that water stress 

signiticantly inhibited the growth of winter wheat. Gupta ci al. (20)1) reported 

that water stress at booting stage caused a greater reduction in plant height. 

Diflèrcnt wheat variety showed significant ditThrences on plant height at 30. 40. 

50 and 60 DAS and at harvest (Figure 2). At 3C DAS, the longest plant (21.42 cm) 

was observed from V2  (Prodip) which was closely followed (20.64 cm) by \'; 

(Suit) and the shortest plant (18.54 cm) was found from V4  (BAW 1064) which 

was closely followed (19.84 cm) by V1  (Bijoy). At 40 DAS the longest plant 

(45.40 cm) was recorded from V2  which was closely followed by V3  (44.35 cm) 

and the shortest plant was observed from '14  (39.97 cm) which was closely 

followed by V, (43.00 cm). At 50 DAS, the longest plant (66.58 cm) was ibund 

from ': which was closely followed by V3  (65.13 cm), whereas the shortest plant 

(58.84 cm) was recorded from V4  which was at par with V (63.8 cm). At 60 

DAS the longest plant (83.04 cm) was observed from V, which was statistically 

similar (81.11 ciii) to V3, while the shortest plant (72.29 cm) was Ihund from V. 

which was closely followed by V1  (79.46 cm). At harvest, the longest plant (0.03 

cm) was recorded from V2  which was statistically :;iinilar to V3  (7.23 cm). ihe 

shortest plant (69.50 cm) was Ibund from \/ 4  which was at par (74.01 cm) with 

V 1 . Different variety produced different plant height on the bask of their varietal 

characters. \Vheat Research Center (2003) reported from their experiment.i that 

the genotypes showed a wide range of variatioll for yield related characters. 
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Figure I. Effect of irrigation on the plant height of wheat 

Days after sowing 

V1 : Bijoy 	 V2: Prodip 
V3: Sufi 	 V4: BAWI064 

Figure 2. Effect of variety on the plant height of wheat 
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Interaction effect of irrigation and variety showed significant efk(;t 01) ptatit 

height of wheat at 30, 40, 50 and 60 DAS and at harvest (Table 2). At 30 DAS. 

thc longest plant (22.42 cm) was recorded timu the titatinent coinhiliatioii ol 12 V2  

(two irigatiOn at crown root initiation and grain (ill ing stage x l'rodip), whereas, 

the shortest plant height (17.07 ciii) was observed from the trcatjnent coInbiciaLiOli 

of 10V4  (control X 
I3AW 1064). At 40 DAS, the longesl planl (47.23 cm) was 

recorded from the trcatnicnt combination of 12V2, while the shortest (35.11 cm) 

was found (loin the treatment combination of 10V4. At 50 DAS, the 1w IgeSt phI 1)1 

(68.96 cm) was obtained from the treatment combination of 12V2  and the shortest 

(52.99 cm) was recorded from the treatment combination of 10V4. AT 6(1 DAS, the 

longest plant (86.26 cm) was found from 12V2, white the shortest (64.27 cm) was 

observed (loin the treatment combination of LV.i. At harvest, the longest plant 

(33.79 cm) was obtained from the treatment combination of J2V2 whereas the 

shortest (60.41 cm) was observed from the trealmuenl combination 01 J ( \' 4. thus 

during this experiment different varieties responded di ticrently 10 input supply, 

method of cullivalion and the prevailing environment during the growing season. 

Similar findings were reported by Islam, 1997.7 	.:.- 

4.2 Number of tot:ih tillers 1)iaumt'  

Statistically sigitilicant variation was recorded for uIuItIUCI of total tillers plant4  ol 

wheat at 30, 40, 50 and 60 DAS and at harvest due to the appt icatioli of ii rig;ttiOI) 

(Figure 3). At 30 DAS, the m mm uw axiuuher of total ti tiers plant' was recorded 

from L- (2.17) which was statistically similar to Ii (2.13) and the minimum tillers 

(1.74) at this stauc was observed from 	
At 40 DAS, the maxiniuni nwuhcr 
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iabIc 2. interactIon dIed Of irrig;I(ioiI and Valid)' oil the (1;bllI height of 

sshicat 

Plant height_(enOat 

30 DAS 	40 DAS 	50 DAS 	60 DAS 	II;t;:st 

luvi 18.68 d 41.48 d 61.371 75.93(1 67.85 c 

I,V 19.48 cd 42.16 d 62.40 ef 77.17 d 73.29 cd 

tV3 16.89 cd 41.31 	I Oh .83 ci 76.58 ti 74.79 bed 

17.07 c 15.11 e 52.99 g 04.27 e 00.4 	I 

I I V I  21.0917 45.43 be 06.57 be 83.15 ab 77.41 b 

11 V2  22.36 a 46.82 ab 63.40 ub 85.09 a 83.02 it 

1 1 V3  20.75 b 44.59 e ('5.51 cd 31.02 be 77.20 be 

19.26cd 41.82d 61.85 ci 76.55(1 71.31 de 

I2V1 19.74 e 42.10(1 03.71 tIc 79.31 cd 76.77 be 

IN2  22.42 a 47.23 a 63.96 a 80.20 a 83.79 a 

1V3  22.28 a 46.02 ab - 68.06 ab 35.14 ab 82.63 it 

t2v4 19.28 cd ;4;2.99d 61.68 I 76.06(1 76.77 he 

9 I0.608 1.229 1.234 

k 	olsigaiheanee 0.01 OMI 0.01 0M5 OMI 

7.37 5.16 10.66 6.70 S.S. 	- 
In a vertical eoltitiiii mean valtics having .iin:t,ir letter(s) ;iic ,.t,itistically identical ,i;id those Ii.i itig 

dissimilar letter(s) Jilter at I or 5% level ofsignilicancc as indicated 

No irrigation 	
V1: Hyty 

l: One itrigalsoll at ciown root iltitlatioll stage 	
V,: t'ioti;' 

!,: Two irrigations one at ertiwil root initiation stage and uther at gi a in III Ii ;ig .si;ige 	V1: Still 

V,: IIAW I 
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of total tillers p1airt 1  (3.17) was recorded (lout 12 
vineli was statistically siinit;ir 

(3.15) to l, again the minimum number of total tillers 
pl antd (2.83) was 

from i. At 50 DAS, the niaxinluni number of total tillers plant" 
(3.71) was 

recorded front 11  which was statistically similar (3.65) to 12 and the mmiini mum 

number of total tillers plant" (3.20) was recorded lioni I. At 60 DA 	the 

muaxicmmnl number of total tillers plant' (5.19) was found from h which vats 

' statistically similar (5.15) to 1,. The minimum number of total tillers plant(4.42) 

c, 	at this stage was obsemed front li). At harvest, th 	tli e maxiuuli number of total 

. 	tillers plant 1  (4.89) was recorded front 12 
which was at par (4.63) with I,. whereas 

Uc minimum (4.08) was found from i. The increased piDduetioti 0!'  tiLler due to 

irrigation ensured the moisture supply. in the previous studies, moisture regimes 

c- 	
were found to ensu all essential nutrients for the plant growth and the tilt I Illatc; 

result was the maximum growth with maximum number or tillers hilL Gupta c-

at 
(2001) reported that waler stress at booting stage caused a greater reduction in 

number of tillers. 

Number of total tillers plant" at 30, 40, 50 and 60 DAS and at harvest sItu" ed 

signi Licant di Liercitecs due to di lThrcnt wheat varieties (FigUre 4). At 30 DAS- the 

maxitutiLil LitilIther of total tillers plaul' (2.33) was Ibund IrOm '2  (l'iothW) which 

was closer (2.2 I) to that of V 3  (Sn Ii). The mi nimuni number of total tillers plant" 

(1.57) at this stage was obtained from 
\14  (MW 1064) which was at par with \', 

(1.94). At 40 DAS, the maxintuti) number of total tillers plant' (3.19) was 

recorded front V2 which was statistically similar (3.12) to V 3. Again the 
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30 	40 	50 	60 	At harvest 

Days after sowing 

No irrigation 
t: One irrigation (crown root initiation stage) 

Two irrigations (crown root initiation and grain lilting stage) 

Figure 3. Effect of irrigation on the number of tillers bill' 
of wheat 

30 	 41) 	 øt) 	At narvcsi 

Days after sowing 

V,: Hijoy 	 V 2: Prodip 
V,:Sufi 	 V4:13AW1064 

Figure 4. Effect of variety on the number of tillers hiII' 
of wheat 

26 



wiiiiimiin nuniber of total tilIet% plant (2.83) at this DAS was observed loin 
\/4 

which was it bit tower tlmii Lhe value (3.03) as was shown by V,. At 50 DAS, the 

maximum number of total iillers phuil' (3.73) was recorded from V 2  which was 

closely flillowed (3.62) by V 3 , whereas the win imuni number ol' total tillers plant" 

(3.21) was recorded from V 4  which however, was slightly lower than the value 

shown (3.52) by V1. At 60 DAS, the maximum number of total tillers plant'' 

(5.21) was found flow V 2  which was closely followed (5.06) by V 3  and the 

mifltmufli (4.46) was recorded from V4  which was closely followed (4.94) by V i . 

At han:est, the max mum number of total tillers plant' (4.87) was obtained from 

': which was statistieaUy similar (4,70) with V 3 , while lie minimum number of 

total tillers plant" (3.99) was recorded from V4  which was nearer to 4.58 shown 

by V1 . Previousfindings suggested that niaiiageiuCnt practices influences the 

numbcr of tillers plant4  but variety itself manipulated the number of tillers hi 11.1. 

It was observed that wheat varieties differed signi ficaiitly in producing various 

yield componCflts and yield (lIasan, 1995). 

The variation was also found due to the interaction ctThct of ii'rigahioli and variety 

in terms ol number of total tillers plant1  ol' wheat a( 30, 40, 50 and 60 DAS and at 

han'est T;iblc 3). At 30 DAS, the niaximulil number oh' total tillci\ plant" (2.4S) 

was obtained from the treatment combination of 12V 2, while the mini mum (1. IC)) 

was recorded from the treatment combination of 1,1V 4. At 40 DAS, the miiaxi'runI 

number of total tillers plant (3.30) was recorded from the treatment eomhiiiatioii 

of 12VI, agni ii the mliii mum (2.50) was found from the treatment coinhi nim U on of 

l0V4. At 50 DAS, the maximum number of total tillers plant' (3.83) was rcco,'ded 
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Iron! the treatuient coinbiiiation Øf 12V2  and the inhiiitfluii) (2.67) was obtanieti 

Iron! L tic treatment comb' nation o F 111 V 4. At 60 DA S, the IIIaX I ulitilU I iuinhcr of 

total tillers plani' (5.49) was observed 11Dm the treatment coIiil)iIIatioIi ol 
l2 V 2. 

while the niiniIiiuLU (3.77) was recorded from the treatment combination of 1
11V4. 

Finally at harvcst, the maximum number of total tillers plant4  5.27) was Ibuild 

from the treatment combination of 12V2  whereas the lnininwm (3.3/) was 

recorded from the treatincilt conibinatioii of 10V4. 

43 Spike length 

Due to the applicationof irrigation, spike length of wheat showed signilicant 

ditThrci)ccs (Table 4). The highest spike length (11.30 cm) was obtained train i 

which was closely Ibhlowed (10.45 cm) by I. On the other hand, the lowest (9.04 

cm) was observed from l. 

A statistically signilicailt (litlerenee was also recorded due to different wheat 

variety in terms of spike Length (Table 4). 'l'he highest spike length (10.90 cm) 

was found frotti V which was statistically similar (10.71 cm) Lu V3. The lowest 

spike length (9.44 cm) was obtained from V4  which was slightly lower than that 

(10.01 en!) of \' . Spike length had positive relationships with yield which Jzilleia 

(2004) reported to be one of the main criteria for adaptation of wheat varieties. 



Table 3. Interaction effect of irrigation and variety on the number of total 

tillers per plant 0 t wltc;t 

Treatment 	I 

30 DAS 
Number oNotal 

40 DAS 
tiUcycr 

50 DAS 
plant at 
60 DAS 	I Harvest 

10V1 	1.77 c 2.83 d 3.27 g 4.57 e 4.30 et' 

2.07 he 3.00 c 3.50 de 4.70 e 4.33 ef 

4.63 e 4.33 ci 
IOV3 	 2.03 bed 2.97 e 3.37 1 

19V4  

11V1 

1.101 

2.13 b 

2.50 e 

3.17 ab 

2.67 Ii 

3.74 be 

3.771 

5.22 abc 

3.37 g 

4.77 be 

11 V' 2.43 a 3.271 3.87 a 5.45 a 5.00 ab 

11 V 3  2.17b 3.14 b 3.70c 5.15 be 4. 	ede 

1.77 c 3.00 c 3.54 d 4.78 ic 4.17 1 
11 V4  

l'V [.92 ede 3.10 be 3.56 U 5.03 ed 4.07 ed 

2.48 a 3.30 a 3.83 it 5.49 a 	5.27 a 
I'V' 

5.39 iii' 5.20 a 
12V3 	2.42 it 3.27 it 3.79 ab 

1V4 1.85 dc 3.00 c 3.43 ci 4.83 de 4.43 dei 

Sx 	 J 0.066 0.039 0.028 0.103' 
CiA 

cvel o -Significance 0.01 0.01 ..29J 0.05 

I CV(%) 5.72 12.21 10.37 9.06 6.93 	J 

In a vertical column mean values having similar letter(s) are statistically identteal and those In'irig 

dissimilar letter(s) differ at I or 5% level oisignilIcaitce as indicated 

to: No irngat ion 	
V Ihjoy 

1,: One inlg;itioti at crOWtI nail initiation stage 	
\ 	P101111) 

I.: 1\vo imgatiOI)$ one at crown root initialioiu stage and ther at grain lilling stage 	V I:SLLIi 
V, FlAW I(H'.' 
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Spike length of wheat showed signifIcant di !'Iercnces due to the interaction 'J'icct 

of irrigation and variety (Table 5). The highest spike length (11.96 cm) was 

obtained from the treatment combination of 12V 3  which was statistically Si mi ltr 

(11.93 ciii) to 1.V. The lowest spike length (7.42 cm) was observed I'IDm the 

treatment conibi natiom i of 11V4 . 

,iEilNuinbcr of spikelets spike'' 

Number of spikelets spike-' of wheat showed statistically significant difterenees 

due to the application of irrigation (Table 4). The maximum number of spikelets 

spike" (19.25) was found from 1 which was statistically similar (19.14) to l. The 

minimum number of spikelets spike" (15.33) was observed in I. lrrigatioit 

conforms favorable environment for grain formation. Yadav ci al. (1995) also 

reported similar findings earlier from their experiment. 

Statistically signifIcant variation was observed due to dii lerent wheat variety on 

number of spikelets spike' (Table 4). The niaxinmm number of spikelets spike' 

(18.31) was recorded from V 3  which was statistically similar (18.26) to V 1 . On the 

contraty, the minimnuni number of spikclets spike' (17.38) was recorded irom V., 

which was statistically similar (17.6$) with V2. 



TablcSIEITCCt of irrigation and variety on spike length, number of spiLelets 

spike ' , number of grains spikeIets, number of filled :111(1 iitiiilled 

grains spike' of wheat 

NumbeSike 	Number 	 Number oF Nuubc

n

r

s  

f 
Treatncnts 	 iled ofris Length 	of 	 illed grains 	uit 

(cut) 	spikelets 	ikel 

	

spike4 	grai 

spike'

sp 

 

	

spike' 	- 

1 nigat jolt  

9.04 C 	15.33 b 	2.14 C 	27.30 e 	5.43a 

I t 	 10.45 b 	19.14 a 	2.49 b 	42.87 b 	4.81 h 

12 	 11.30 a 	19.25 a 	2.78 a 	49.21 a 	4.14 c 1 
Sx 	 0.099 	0.097 	0.032 I 0.472 	0.083 1 

IcIot'simnincaafl.0l 	0.01 	o.oi1 0.01 	0.01 

Variety 

V, 	 LOOt b

vi 

	18.26 a 

10.90 a 	17.68 b 	2.65 a 	42.87 a 	I 	4.58 c 

F V4 	 '9.44 c 	17.38 b 	2.38 c 	36.61 c 	5.Q.; a 

bx  0.136 	920.030i 0.641 	0.091 

of'Sig"ificInc 	 OMI 	0.0! 	0.0l 

I_CV(%) 	 7.98 5.22 9.67 6.83 	5.68 j 

in a vcrlical column iflean values having similar tetters) are statistically identical and those ha'n 

dissimilar letter(s) differ at 1 or 5% level oisignificaflCe as indicated 

l: No iffigation 	
V: Rijoy 

1: One ii-iigatiofl at crown root initiation stage 	
V1: lIc'duii 

12: TWO in- igattous OIIC RI crown FOOt ulitialion slage and oilier at grain lillitig sIae 	Vu Sufl 

\. RAWI(U'1 
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Table 5. 1 uteractioti effect of irrigation and variety oil sj)ike lengi Ii, 11111111m,    

of Sj)ikcICtS Sj)ikC1 , tiujitber of gralits spikelets , number of tilled 

and tin tilled grains spike of wheat 

Treatments 	I Spike 
length 

Number of 
spikelets 

NutnbcrFi'4Uflther 

of grains 	I 	of tilled 

fYiwuber of 
unfilled 

(em) spike" spikelci' 	grains 
s1)ikc 1  

grains 
_pike 

10V 1  9.17 e 15.67 e 5.57 	b 2.10 hi 	2

6

7.22) 7 ig 

2.23 li 	g5.2 
LV2 9.70 de 14. ' 7 ab e 

10V3  de 16.07 e 20 2. 	gh 3 02 5.13 bed 

10V4  7.42 f 15.30 e 2.03 i 25.33 g 5.73 a 

I,V, 10.47 bed 19.40 a 2.53 d 44.30 cd 4.83 ed 

l,V2  11.09 b 19.30 a 2.73 c 47.93 b 4.83 ed 

11 V3  10.27 ed 19.77 a 2.37cC j_41.83 U 4.90 ed 

11 V4  9.97 d IS. lOb 2.33 efg 37.40 e 4.67 de 

1:Vi 10.39 bed 10.71 a 2.47 de 44.23 ed 	4.30 ci 

12 V2  j 	
11.93 a 19.44 a 2.97 a 54.03 a 3.63 g 

12V3  11.90 a 19.11 ab 2.90 ab 51.47 a 3.90 ig 

12V4 10.94 be 18.74 ab 2.77 he 47,10 he 4.73 (Ic 

Sx 0.236 0.333 0.052 1.110 - (Ll57 

Level oiSigjiiticanCC 0,01 0.05 0.01 0.01 	_JO.05 

CV(%) 1.98 5.22 9.67 6.8 3 I 	5.68 

In a vcrtteai column jnc;iii values having similar letter(s) are statistically identical and ilit"c having 
dissimilar letter(s) differ at I or $% level of significance as indicated 

I: No inigatioti 	
V1: flu'1  

I: One irrigation at crown root initialton stage 	
V: I'cotlip 

I!: Two irrigations one at crown root initiation stage and oilier at grain Iii ling stage 	V Still 

V: IAWI464 
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Interaction cEThel of irrigation and variety showed signi (leant di ffcicnces in terms 

of number of spikelets spikc' of wheat (Table 5). 1'he maximum nu; her of 

spikeicts spik&' (19.77) was observed from the treatment combination of I V 

whereas the minimum (15.30) was recorded from the treatment combination of 

4.5 Number of graills spiLele&' 

Number of grains spikc1ets of wheat differed significantly due to the application 

of irrigation under the trial (Table 4). The maximum number of grains spikelet' 

(2.78) was found from 12  which was closely followed by I (2.49). In coutrast, the 

mininiuni number of grains spikcle(' (2.14) was observed from lo condition. 

Previous works revealed the importance of water supply in favor of grain 

production. Thai c' a1. (2003) reported that water stress signi (icantly inhibited the 

yield components of winter wheat. 

Number of grains spikelet" showed statistically signilcant differences clue to 

ditThrcnt wheat variety (Table 4). The niaximun) number of grains spikelet (2.65) 

was observed 1.1.011,'Z which was closely followed by \13 (2.49). On the other 

hand. the minimum number of grains spikelet (2.37) was recorded from V 

wiuch was statistically similar with V4  (2.38). 

Significant differences were also recorded due to the interaction effect of 

irrigation and variety in respect of number of grains spikelel' of wheat (Table 5). 

The maximum number of grains spikelet' (2.97) was recorded from the treatnielli 

combination of 12V2  which was statistically at par (2.90) with 12V3. The ,nininlutn 
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grains spikelet' (2.03) was recorded From the treatnient combination of 11 V.,. 

Different varieties responded differently to input supply, method of cultivatior 

and the prevailing environment during the glowing season. These suits of Ii xli ngs 

has been reported by Naser, 1996. 

4.6 Number of filled grains spike' 

Statistically signi ticant variation was noticed number of Ii! led graills spikc' of 

wheat clue to the application of irrigation ('Fable 4). The maximum number of 

filled grains spikc' (49.21) was obtained from 1, which was closely followed 

(42.87) by [ I  and the minimum number of filled grains spiked  (27.36) was 

ohsen'ecl from I) condition. Zhai ci cii. (2003) also reported that water stress 

signiticantly inhibited the filled grains spikeS ' of winter wheat. 

Different wheat varieties differ significantly for number of tilled grains spike" 

(Table 4). The maximum number of filled grains spike" (42.87) was recorded 

from V2  which was statistically similar (41.17) with V3. On the other hand, the 

minimum number of filled grains spike1  (36.61) was recorded from V4  which was 

closely followed (38.60) by V4. wheat Research Center (2003) reported from 

their experiments that the genotypes showed a wide range of variation for yield 

related characters.....binda ci of. (1994) also observed that filled grains ol' wheat 

significantly affected by different varieties in Bangladesh. 

Interaction effect of imgation and variety in terms of number of lilled grains 

pikc' of wheat showed significant differenccs under the trial (Table 5). l'hc 

maximum number of filled grains spike1  (54.03) was found from the Ireatinent 
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combination of i:V2 which was statistically similar (51.47) to 12V3 anti the 

minimum (25.33) was recorded from the treatment combination of 111V4. 

4.7 Number of unfilled grains spiked  

Number of unfilled grains spike 1  of wheat showed statistically significant 

variation due to the application of irrigation (Table 4). The minimum number of 

unfilled grains spike' (4.14) was found from I, which was followed (4.8 I) by 

and the maximul number of unfilled grains spike4  (5.43) was obscrvcd from 10 

condition. 

Different wheat varieties differed significantly in terms of number of unfilled 

grains spike' (Table 4). The minimum number of unfilled grains spike' (4.58) 

was observed from '12 which was statistically similar (4.64) with V 3 , while the 

maximum number of unfilled grains spike" (5.04) was recorded from V4  which 

was statistically similar (4.90) with V1 . 

The variation was recorded due to the interaction effect of irrigation and variety 

for number of unfilled grains spike' of wheat (Table 5). The mimmuni number of 

unfilled grains spi&e" (3.63) was found from the treatment combination of j,V, 

which was statistically similar (3.90) to l 2 V and the IllaXiDILAIll (5.73) was 

obtained from the treatment combination of l,V.,. 
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4.8 N u niber of total grains s)i 

Statistically significant variation was recorded for number of total grains spike' of 

wheat clue to the application of irrigation (Figure 5). The maximum ,,timhcr of 

total grains spike' (53.35) was recorded from 12 which was followed (47.67) by I,. 

whereas the minimum number (32.78) was observed from lo. Debelo ci at (2001) 

also reported considerable direct or indirect contribution of water to grain yield 

under low soil moisture conditions. 

Number of total grains spike' showed signilicant differences for different wheat 

maximum number (47,44) was found 1,0w V' which variety (Figure 6). The  

however, was statistically similar (45.8 1) to V1. The minimum number O f total 

grains spike' (41.66) was obtained from V4  which was closer with V, (43.50). 

Interaction effect of irrigation and variety showed signi (leant variation in terms of 

number of total grains spike" of wheat (Figure 7). The maximum number (57.67) 

was obscn'ed in IN2  which was statistically similar (55.37) with IV 3. Under 

interaction the minimum value (3 1.07) was found in the treatment combination of 

10V4- 
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4.9 weight of 1000 seeds 

weight 011000 seeds of wheat showed significant di(Thrcnees for tim application 

of irrigation (Table 6). The highest weight of 1000 seeds (46.98 g) was found 

from 12 which was slightly higher than that (44.93 g) of l. On the other hand. the 

lowest (39.20 g) was observed in l. 

Results of this study revealed that different wheat variety showed remarkable 

variation on 1010 seed weight (Table 6). The highest weight (46.35 

observed in V2  which was then followed (43.89 g) by V3. The lowest weight 

(41.85 g) was in V.: which however, was statistically similar (42.72 g) with V i . 

Statistically significant variation was rccordcd due to the interaction effect of 

irrigation and variety in terms of weight of 1000 seeds  of wheat (Table 7). The 

highest weight (49.33 g) was obtained from the treatment combination of 12V: 

which was statistically similar to 12V3  and 11 V2. The lowest value (36.30 g) was 

obtained from the treatment combination of h1V4. I. f'  
]i 	\S 

4A&Crain yield 	
V 

Grain yield of wheat showed signi licant vafiatio 	 alllicati0u1 of 

irrigation ('l'abte 6). The highest grain yield (2.54 I Ru 1 ) was recorded from l 

which was then ibliowed by l (2.3$ t had ). The lowest grain yield (2.10 

was observed from 1(1. The yield of wheat was found to increase following the 

apr'ication of water in the field. Zhai e al. (2003) also reported that waler stress 

significantly inhibited the yield of winter wheat. But the highest grain yield (3.71 
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ha') was obtained with the application of three irrigations (25, 45 and 60 DAS) 

and the lowest was with no irrigation (2.61 ha4 ). 

Variety also showed significant variation in grain yield (Table 6). The highest 

grain yield (2.50 ( haS ') was recorded from ''2 that was followed by the value of 

(2.37 t haS' ) of \'. The lowest grain yield (2.22 t haS ') was observed in V4  which 

was statistically similar (2.26 t ha1) to V,. Cr03) yield is mainly a gencticat 

character. \Vheat Research Center (2003) reported from their experiments that the 

genotypes showed a wide range of variation in yield of wheat. /\rhiflda et at. 

(1994) also observed that the grain yield was signihcatitly governed by geilotyIJes. 

Interaction effect of irrigation and variety showed statistically significant 

jifferences in terms of grain yield of wheat (Table 7). The highest grain yield 

(2.75 t ha1) was obtained from the treatment combination of 12\'2 that was 

stajistically similar (2.69 t hi') to 12V3. On the other hand, the lowest grain yield 

(2.01 t hi') was recorded from the treatment combination of LV4  (Table 7). 

Gcnerally, different varieties respond differently to input supply, method of 

cultivation and the prevailing envi ronn)ent dii ii ng the growi rig season. 
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Talik 6. Efkct of irrigation aIl(I variety on the weight of 1000 sectls, grain & 

straw yield and harvest intlex of wheat 

Treatments \Vcight of 
1000 seeds 

W.  

Grain ykid Straw yictd 
ha") 

Harvest index 
(%) 

irrigation  

10  3920e 2.10e 2.43 e 46.28 a 

11  44.93 b 2.38b 3.18 b 42.91 It 

12 .46.93 a 2.54 a 3.80 a 40.27 c 

Sx 
Level of Significance 

0.325 
0.01 

0.036 
j 	0.01 

0.041 
0.01 

-- 0.165 
0.01 

'Ia ricty  

V i 	 42.72 be 	2.26 c 	2.89 c 	44.00 it 

V2 46.35 a 2.50 a 3.56 a 41.82 h 

V1 43.89 b 2.37 b 3.22 b 43.01 ab 

V4  41.85 e 2.22 e 2.88 c 43.77 a 

Sx 
LevelofSigifieance 
CV(%') 

_0.405 
0.01 

_12.78 

0.031 
0.01 

1 	7.94 

_0.063 
L_0.01 

5.9 

0.429 
0.01 
12.97 

In a vertical column mean values having sim'Iar letter(s) are statistically identical and those lia'ing 

dissimilar letter(s) differ at I or 5% level of significance as indicated 

to: No irrigation 	
V1: H joy 

I,: One itrigation at crown root tnitIatloIl stage 	
V: I' rndip 

12: 
Two irrigations one at crown root initiation stage and other at grain Ii Iii ng stage 	V Sn ll 

V: RAW 1064  
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Table 7. InteraCtion effect of irrigation and variety on the weight of 1000 

seeds, grain & straw yield and harvest index of wheat 

ncnts & 
1000 seeds 	(t hif') 	(t ha4) 	(%) 

i0v1 3&83  i 2.05 gh 2.41 g 46.04 a 

10V2 	I 41.84 de 2.21 cig 2.54 ig 46.62 a 

39.83 ci 2.11 1gb 2.45g 46.27 a 

10V4 36.309 2.01 h 2.34 g 46.17 it 

- - I 

11V1 45.07 be 2.39 cd 3.20 cd 42.82 be 

47.89 a 2.54 be 3.791) 40.18 U 
1,V2 

43.29 cd 2.31 de 2.93 
Ilvl 

43.46 cd 2.25 dcl 2.81 ci 44.45 ab 
t1V4 

12V1 44.26 be 2.33 de 3.OSdc U. 	h 

12V2 49.33 a 2.75 a 4.36 a 38.66 U 

IN3 48.54 a 2.69 UI) 4.29 a 38.59 U 

¶1 

45.80 b 2.39 ed 3.49 be 
I  

40.69 cU 
IN4 

Sx 0.702 0.053 0.108 0.741 
0.01 

Level of Si 'nificance 0.01 0.01 
7.94 

0.01 
5.98 12.97 

CV( %) 12.78 _____ 

In 	vertical column a 
mean values having similar letter(s) arc statistically idenlical and those having 

dissimilar letter(s) differ at I or 50/,  level olsignilicance as indicated 

V1. 13 joy  

to: No inigation \': i'rotlill  
1: One irrigatton at crown root iciiti:ttioil stage 

ittitiatioll stage and oilier at gram lillitig stage 	V: Null 

12. Two inigatQIiS one at civwiI root 
V4. BA\V 1064 

42 



4.11 Straw yield 

statistically siginficant variation was recorded in straw yield ol' wheat (tue to the 

variation of irrigation ('l'able 6). The highest straw yield (3.80 I ha') was OhsL'fl'C'.l 

from 12 which was then followed (3.18 t haS ') by 11 . The lowest straw yield (2.43 t 

had) was obtained from l condition. Wang ci at. (2002) reported that irrigation 

increased straw yield of wheat significantly over the control. 

Significant variation was also obscn'cd in different wheat varieties on straw yield 

(1'ablc 6). The highest straw yield (3.56 t haS ') was obsen'cd in 'Vi and the second 

highest with V3  (3.22 t haj. The lowest straw yield (2.88 t hif') was recorded 

from V., which was statistically similar (2.89 t ha') to V I . 

A significant difference was obscn'ed due to the interaction efThct or irrigation 

and variety in terms of straw yield of wheat ('Fable 7). The highest straw yiel d 

(4.36 t had) was recorded from the treatment combinatioil of IN2 which was 

statistically similar to 12V3  (4.29 t haS'). The lowest straw yield (2.34 t haj was 

recorded from the treatment combination of 10V4. 

4.12 Biological yield 

FCII signilicanhly due to the applicatinil ol irrigationyield iI wheat thIIC  

(Figure 8). The highest biological yield (6.35 t ha') was found from 12 which was 

then closely followed (5.56 t ha') by 1. The lowest biological yield (4.53 1 ha') 

was recorded froni 1(1. 
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Different wheat variety showed signiticant variations in biological yield (Figure 

9). The highest biological yield (6.06 t had) was recorded from \', which was 

similar to V3  (5.59 t had).  The lowest biological yield (5.10 t hzi') was obtained 

from V4  which was statistically similar (5.16 i hzf') to V1 . 

interaction cict of irrigation and variety was significant in terms of biological 

yield of wheat (Figure to). The highest biological yield (7.11 t haS ') was found 

from the 12V2. The second highest statistically similar biological yield (6.98 t ha') 

was obtained with 12V3. Significantly the lowest biological yield (4.35 1 1ia') was 

recorded from the treatment combination of lV.1. 

4.13 I larvest index 

Statistically significant variation was recorded for harvest index of wheat due to 

the application of irrigation (l'able 6). L'he minill)Uifl harvest index (40.27%) was 

obtained from 12 and the maximum (46.28%) was flow I. 

wheat varieties differed significantly in terms of the harvest index (Table 6). The 

minimum harvest index (41 .82%) was recorded from  '2 but the maxinluni was 

recorded from (44.00%) from V1 . The maximum Hi was statistically similar 

(43.77%) to V4. 
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Differences were noticed due to the interaction effect of irrigation and variety for 

harvest index of wheat (Table 7). The minimum harvest index (38.59%) was 

recorded from the treatment combination of 12V3  which was statistically similar to 

12V2  (38.66%) and 12V2  and the maximum harvest index (46.62%) was recorded 

from the treatment combination of 10V2  that similar to 10V3, 10V4  and 11 t. 

hraryjc 
\ 
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CIIAPTEItV 

SUMMARY AND cONcLUSION 

The experiment was conducted at the experimental Field of Shcr-e-l3angla 

Atjicultural University, Dhaka during the period from December 2007 to March 

2008 to study the effect of irrigation on the growth and yield of different wheat 

varieties. The experunent comprised as two factors. Irrigation: 3 levels (14,: 

Control, 1: one irrigation at crown root initiation stage, 12: two irrigations one at 

crown root initiation stage and other at grain tilling stage) and variety: 4 wheat 

varieties (\': l3ijoy, V2: Prodip, V3: Suli and V1: E3A\V1064). There were all 

together 12 (3 x 4) treatment combinations. The experiment was laid out 1:1 split 

plot design with three rcplications. Data on different growth parameters. yield 

attributes arid yield were recorded. 

At harvest, the longest plant (79.99 cm) and the maximum number of total ti1lers 

plant" (4.89) was recorded from  l,.  The highest spike length (11.30 cm) was 

obtained from 12. The maximum number of spikelets spike" (19.25) was found 

from 12. The nmxi,nunl number of grains spke1ets'' (2.78) was found froni 12. The 

maximum number of tilled grains spik&' (49.21) was obtained from 12. ftc 

minimum number of unfilled grains spike' (4.14) was found from 12. The 

maximum number of total grains spike' (53.35) was recorded from 12. The 

highest weight of 1000 seeds (46.98 g) 	. as found from 12. The highest grain yield 

(2.54 t ha 1 ) was recorded from 12. The highest straw yield (3.80 1 ha'5 was 

obsened from 12. The highest biological yield (6.35 t ha'1 ) was found 110111 
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minimum harvest index (40.27%) was obtained from 12 and the maxilnwlI 

(46.28%) was recorded from 1. 

At harvest, the longest plant (80.03 em) and the maximum number of total tillers 

plant' (4.87) was recorded [lam V2. The highest spike Length (10.90 cm) was 

found from V2. The maximum number of spikelets spike" (18.31) was recoided 

from V3. The maximum number of grains 	(2.65) was observed from V2. 

The maximum number of filled grains spike" (42.87) was recorded from V:. Tlie 

minimum number of unfilled grains spike" (4.58) was observed from V2. The 

maximum number of total grains spike" (47.44) was Ibund from V2. The highest 

weight of 1000 seeds (46.35 g) was observed from V2. The highest grain yield 

0.50 t ha") was recorded from V2. The highest straw yield (3.56 1 ha") was 

observed from V2. The highest biological yield (6.06 t ha") was recorded from V2. 

The minimum harvest index (41.82%) was recorded from V2, whiLe the iflaxillItlul 

(44.00%) was found from V1 . 

At harvest, the longest plant (83.79 cm) and the maximum number of total tillers 

plant' (5.27) was obtained from the treatment combination of 12V2. The highest 

spike length (11.96 cm) was obtained from the treatment combination of l3V3. The 

maximum number of spikelets spike" (19.77) was observed from l V. The 

maximum number of grains spikelets" (2.97) was recorded from l2V The 

maximum number of filled grains spike" (54.03) was found from l,V'. The 

minilmim number of unfilled grains spike" (3.63) was found from 12\'l. The 

maxinlum number of total grains spike' (57.67) was observed Iroin 11V2. The 
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highest weight of 1000 seeds (49.33 g) was observed from 12\'2. The highest grain 

yield (2.75 t h&') was obtained from 12V 2. The highest straw yield (4.36 t 

was recorded from the treatment combinatioii of 12\'2. The highest biological yield 

(7.11 t haS' ) was found &om 12V 2. The minimum harvest index (3859%) was 

recorded from IN, and the maximum (46.62'Yo) was recorded from 10V2. 

Considering the results of the Present experiment, further studies in the following 

areas are suggested: 

Studies of similar nature be carried out in different agro-ecological zones 

(AEZ) of Bangladesh for the evaluation of zonal adaptability; 

in this study, two irrigations, one at CR1 and another at grain filling stage, 

were tested. The reviewed works suggested that another irrigation liould 

also be tested at anthesis stage in the future study. 
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APPENDICES 

Appendix I. INIontlily air teniperature, rclative liuniitlulv, rainfall and stinsltitie of 

tite experi mental site (luring the pci-ia'! front I)eceml,er 2007 to March 

2W1X 

Month 

H*Ajr teniperatUre rc)_4 *itctati] t1  

humidity (%) 

fall *SunsliiIe - 
(hi) 

r 
Maximutn 	Mitmum 

December, 2007 
Janijam 200$ 

	

22.4 	l 

	

24.5 	12.4 (SN 
74  

00  

I February. 200$ 

Harctt 200$ 	- 

	

27.1  	!62j67 

	

31.4 	I 	10.6  J 	54 

30 
I 

6.7 

* Monlhly average, 

Source: I3angladcsh NI eworologic;i I Depart nieifl (Cli m:itc & weather d vision) Agzi rg. an. I )Iiak;' - 1212 

Appendix II. Characteristics of eNperimental site 

A 	Mnrnli I)104'jeal characteristics of the cx penmen tal field 

____ 	Dtnika 

LM 	Mull, ad tiupur Tract (28) 
ocation 

A EZ 
Soil 1'ypc I Shallow red brown terrace soil 	 - 

jiigh land 

rsoii series Tejgaon 
FainI 	Leveled v.  Ionnt,ranliv 

fl 	i'i,-;4--. I -.1,11 rI,rni icaI nrOI)ertiCS of the initial soil 

characteristics Value 	 -- _____- 
Sand 

27  

%Silt 
43 

________ 	
0  

Textural class siltyjiy 

[pH 
5.6 

Org. 	ic matter (%) 0.78 

LJtal_N(%) 
0.0$ 

Ii\vailahle 	p _P_j2) 
20.00 

Exchgcablc K (mel lOt) g sail) 0.10 	 - 

Available S(ppm) 45 

Source: Soil Resources i)evelopntcilt Institute (SKIN). Ktiamarbari. Fartugate. I)h:tk;t 

k 
58 



Appetulix III. Layout, at the experimental 1)101 

[3.0 ni 

N 

S 

Plot size: 3 Itt x 2.5 in 
Not to plot spaeilI 50 CII) 

l3etween replication: 1.0 iii 

Factors 1¼: I rrivaticIII 

I: Control 
i: One trrig:ItIoli at crown root 

intlialion stage 
Two irrigations one at CrO\ II 

root initiation stage and utter 
at grain lilling stage 

i:;tccols It: \atitIs 

V1: Ihoy 
V,: I'r'dip 
V: Still 
\': 131¼W 1064 

9(yj.;t 

IC) 
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A,j:tSiS olvar:.n,_t oil';. ztt: i;n :iLint hcight ;;; ifl.c! by krigaiion :!1u1 variel:. or ..Iie;: 

"ourc of 
van:on 

ReplicaUon 

[Derces of 
freedom 

2 

________ ____________ 

0126 

Mean  
Plan: height (cm) at  

40DAS 	I 	50DAS 

1.649 	 2.235 	-- 

60DAS 	[ 
2.264 

IL 
1.599 

Irrigation(1) 2 

- 
22.389 

0.309 

82.890*4 	141.380" 

0.411 	 0.927 

271.430 

3.924 

386.1494* 

5.212 
Error 4 

\'arietv (V) 3 _ 13.634" 49 549** 	102.002 198.0028* 198.6264
*1 

interaetion(HV) 	- 6 1.295" 8.622 	- - _8.358*4 I5.38l 19.530*4 

Enor 18 0.227 0.873 1.110 4.532 4.570 

': Sigaiticant at 1101 level of probabiticy: 

Appendix V. Analysis of variance of the data on nun5er of total tillers plant' at as influenced by irrigation and variety of w.ieat 

Sutrec of 
vari;ion 

Rcplica:ion 

Degrees of 
freedom 

2 

Meansquare 
Number ofLotaltillersper plantat  

300AS 	j 
0.002 

_40DAS 

0.0001 

50DAS 1

0.0001 

60DAS 

0.018 

Hanest 

0.036 	1 

lrrigationW 2 0.661" 0.439 . 	0.939 2.2584* 2.036*4 

Error 4 0.016 0.003 	- 0.004 0.019 0.029 

Varieiv(V) - 3 1 .006*4 0.215*3 04534* - 	0.958" 1.3L2** 

Interaction ci .:\) 6 0.073*3 I 	0.005 
J 	

0.059*4 0.06Sk 0.122' 

Errnr is [ 	0.013 0.005 0.002 0.023 032 

S 	ii fc.i:n 	Icve o roh;ibitt 	. St.znilicant al 0.1.15 Ic' ci ot nhahi!ity 
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iI 	 Anavsls of ;lriance of t.c Z)a on yield cunu1bnjg .narac Let; as mfl'tz,ecd_by irrigation a12'1 variety of wheat 

source of 	Degrees of 

variation 	freedom 
________ 

Spike length 	I 	Number of 

(cm) 	spikelels spike4  

Mean 

Number of 
grains spikelel' 

Number of filled 
grains spike' 

square  
Number of 

unhllcd grains 
spike1  

Number of total 
grains spik&' 

0.002 

1.208*4  

1.170 	I 

l516.356 - 	49474* 

0.627 

1353.909*4 
Replication 	 2 

Irrigation (1) 	 2 

0.057 	 0.043 

15630** 	59747** 

Error 	 4 

	

0.118 	 0.113 

	

4.037 	 1 .8554* 

j 	0.012 2.667 0.082 3.431 

Variety(V) 	 3 0.151' 68.644* I 0.430 58.310*8 

J 	0.062k' 30.160" 0.259" 30.258" 
Interaction (LXV) 	

j 	
6 [I 	 0.979 

Error 	 18 0.167 	 0.333 0.008 3.698 0.074 3.842 

': SigniFicant at 0.OL level olprobability: 

Appendix Vii. Analysis of variance of the data on yield contributing characters and yield -s influenced by irrigation and variety of 

wheat 

Source of 
variation 

Replication 

Degrees of 	 _______ - 

freedom 	\Veiejit of lO0 	Grain )ield 

seeds () 	 (t ha4 ) 

2 	-0.494 	 0.0001 

Mean square 
Straw yield 

(t haS ') 
0.002 

Biological yield 
(t ha') 	- 

 - 	0.0001 

Han'esl index 
(%) 

0.002 

5.645*4 0.604" 5.645*4 
(rrigatiori(1) 2 195.194" 0.604" 

Error 4 1.273 0.015 0.020 0.015 0.020 

Variety(V) _3 _
34354*4  _0.1454* 0.935" 0.145' 

Interaction(NV) 

Error 

6 

IS 

5.958" 

1.478 

0.028w 

0.008 

0.411" 

0.035 

- 	0.028 

0.008 

0.411 

0.035 

Sv.zn: licant .. t).t) I Level el pmnb.thiIiL; 	 : SLiti!Icml at (105 lcvtJ '1 rrbi1'il:ty 
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