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EFFECT OF IRRIGATION ON THE GROWTI AND YIELD OF DIFFERENT
WHEAT VARIETILS

ABSTRACT

An experiment was conducted at the experimental ficld of Sher-c-Bangla Agricultural
University, Dhaka during the period from December 2007 1o March 2008 to study the
effect of irrigation on the growth and yicld of different wheat varictics. The
experiment comprised two factors; Irrigation: 3 levels (1y: Control, 1y One irrigation at
crown root initiation stage, Lo Two irrigation at crown root initiation stage and grain
filling stage) and Variety: 4 (Vi Bijoy, Va: Prodip, Vi Suli and Vi B34 W 1064).
Results showed that the effect of irrigation on different plant parameters and yicld vras
significant. Significantly the Jongest plant (79.99 cm), highest tiller number {(4.89
plnm’l], spike length (11.30 cm), grain yield (2.54 1 ha'') and straw yicld (3.80 1 ha™)
were recorded from 1. Whereas, significantly the lowest values of these paramcters
were obtained from 1, Genotypes also showed significant variations in the plant
parameters studied. Significantly the highest plant height (80.03 e¢m), tiller number
(4.87 plant™), spike length (10.90 cm), grain yield (2.50 t ha') and straw yicld (3.36 1
ha') were obtained from the genotype V. whereas, the corresponding the lowest
values were obtained from V.. Significant interaction effeet of irrigation and genotype
was also observed on different plant parameters. The longest plant (83.79 cm), the
maximum number of total tiliers (3.27 pl:ml'l‘}, grain yield (275 1 ha') and straw yield
(4.36 t ha') was recorded from the treatment combination of LV, while the

corresponding lowest values were obtained from 1,V
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CHAPTER I
INTRODUCTION

Wheat (Triticum aestivim L.) is one of the most important cereal crops as well as

steple food all over the world. About two third of the world’s population consume
i

wheat as staple food (Majumder, 1991). It supplics mainly carbohydrate (69.60%)

and also protein (12%), fat (1.72%), and minerals (16.20%) (BARI, l‘J‘J?’]:y

Dubin and Ginkel (1991) reported that the largest arca of wheat cultivation in the
warmer climates exists in the South-East Asia including Bangladesh, India and
Nepal. In Bangladesh it is the second most important cereal crops next (o rice that
contribute to the national economy by reducing the volume of import of ~2rcals
for fulfilling the food requirements of the country (Razzaque ef al., 1992). Besides
these, grain and straw of wheat are also used as animal feed. Wheat straw is also

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

Wheat is a well adapted cereal crop for its vegetative growth and development in
our native climatic condition, Though the crop was introduced in Bangladesh
during the former East Pakistan in 1967, its reputation increased after 1975, Now

the popularity ol wheat as staple food is rising day by day i our country.

Wheat cultivation has been increased manifolds to meet up the food shortage 1n
the country. But, in spite of its importance, the yield of the crop m our couniry i
low (2.2 t ha™) in comparison to other countries of the world, where average yicld

estimated 2.69 t ha”' (FAO, 1997). The area, production and ield of wheet have

b




been increasing dramatically during the last two decades, but its present yicld s
too low in comparison 1o some developed countries like USA, Canada, Japan,
France, Germany and UK producing 3.76, 7.12, 7.28, and 8.00 1 ha', respeetively
(FAO, 2000). At present about 707.56 thousand hectares of land in Bangladesh is

covered by wheat with the annual production of 1578 thousand tons (BBS, 2008),

/In Bangladesh, wheat is grown during Rabi (winter) scason and the month
duration extends from November to March. The Rabi season in Bangladesh is ury
and as such, the inadequate soil moisture in this scason limits the use of fertilizers,
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 a vital role in terms of bringing good growth and development al
wheat. Insufficient soil moisture affects both the germination of sced and uptake
of nutricnts from the soil. lrrigation frequency also has a significant influcnce on

growth and yield of wheal (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,
rumber of grains, grain yield, biological yield and harvest index decereased o a
greater extent when water stress was imposed at the anthesis stage while

se catsed a reduction in plant height and

[y

imposition of water stress it hootling sta
aumber of tillers (Gupta et al., 2001). High water deficit vecurred during the carly

stage and irrigation during this stage was the most benelicial for the crop.



Irrigation during the stage ol grain filling caused the kernel weight to be as high
as under three irrigations. The lowest value corresponded to the treatment with
irrigation during grain filling and that under rainfed conditions (Bazza of al.,

1999).

In some cases, irrigation appeared to be inverscly related to protein content
(Mikhail et al., 1999). It was also reported that irrigation influenced secd protem
content in an additive manner (Mascagni and Sabbe, 1991; Biskupski ef al.,

1986).

Variety plays an important role in producing high yield and good quality wheat,
Different varietics respond differently to input supply, cultivation practices and

the prevailing environment during the growing seasoi.

Recently, efforts were taken lo increase the yield of wheat in Bangladesh by
releasing a number of high yielding varictics, Among them, the performance of

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

With the selection of superior variety its productivity needs to be tested with
proner irrigation facilities. Lack of enough irrigation facilities was found to be a
major constraint for 38% wheat growers, and 25% ol the [armers ol Bangladesh
could not grow wheat due to this problem (Ahmed and Elias, [986). Inlormation
on the effect of irrigation on aspects of yield of our modern wheat vanctics s
inadequate. So, the present picce of research work was carried out with the

following objectives-



ii.

i1,

to find out the effect of irrigation at ditferent stages on the growth and
yield of wheat

to evaluate different wheat varieties in respect of plant growth, yield
contributing characters and yield

to examine the interaction effect (if any) between irrigation and varicties of

wheat,
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REVIEW OF LITERATURE o - _#
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Wheat is an important cereal crop which attracted less concentration in respect of
various agronomic aspects than the high yielding boro rice. During the cultivation
of wheat [armers of our country mainly depends on rainfall. Selection of suitable
variety is another prul}lc}n for wheat cultivat,on. Very few rescarch works related
to growth, yield and development of wheal variety with the application ol
irrigation have been carried out in our country. The research work so [ar done in
Bangladesh is not adequate and conclusive. However, some of the important and
formative works and research findings related to the irrigation and varictics of
wheat. so far been done at home and abroad on this crop, have been reviewed in

this chapter under the following heads-

‘a,d Lffect of irrigation on yicld contributing characters and yield of wheat

\é{mi et al. (2003) conducted a pot experiment with winter wheat to determine
water stress on the growth, yield contributing characters and yield of wheao and
reported that water stress significantly inhibited the prowth and yield ol witer

wheat.,

Wang ef al. (2002) conducted a pot experiment in a green house 1o study the
offects of water deficit and irrigation at different growing stages of winter wheat
and observed that water deficiency retarded plant growth. Trrigation increased

yield of wheat signilicantly than under control condition,



%ﬂo et al. (2001) conducted a field experiment in Ethiopia on bread wheat and
reported that plant height and thousand-kernel weight showed positive and strong
association with grain yield, indicating considerable direct or indirect contribution

to grain yield under low moisture conditions.

Gupta et al. (2001) reported that shoot dry weight, number of grains, grain yield,
biological yield and harvest index decreased when water stress was imposed at the
anthesis stage while imposition of water stress at booting stage reduced plant
height and number of tillers. Among the yield attributes, number of leaves and
number of tillers were positively correlated at the anthesis stage whereas lcat arca
and shoot dry weight significantly correlated with grain and biological yield at

hoth the stages.

Bazza et af. (1999) conducted two experiments in Morocco on wheat and sugar
beet with irrigation management practices through water-delicit irrigation. In the
case ol wheat, high water delicit occurred during the carly stages. levigation
during these stages was the most beneficial for the crop. One water application
during the tillering stage allowed the vield to be lower only than thai af the
(reatment with three irrigations. One irrigation during the slage of grain filling
caused the kernel weight to be as high as under three irrigations. The lowest value
corresponded to the treatment with irrigation during grain {illing and that under

rainfed conditions.

Vééu:m ot al. (1998) conducted a field experiment during 1993-95 at New Delhi on

bread wheat (cv. HD 2265) with no irrigation or irrication at (lowering and/or



wrown root initiation stages and reported that wheat grain yicld was the highest

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

Islam (1997) reported that plant height increased with increasing number of
irrigations. The maximum plant height was obtained by three irrigations applicd at

25, 30 and 70 days after sowing.

Boogaard er al. (1996) carried out an experiment in a Mediterranean environment
in North Syria with wheat under rainfed and irri gated conditions and reported that

under rainfed conditions harvest index was increased.

Astam (1996) observed that irrigation significantly influenced the plant heights,
number of effective tillers per plant, grain and straw yields but it had no influence
of grains per car and 1000-grain weight. The highest grain yield (3.71 vha) 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 yicld
attributing characters werc statistically significant. Two irrigations at 30 and 30
DAS significantly increased grain and straw vields over control. The highest arain
and straw yields, the maximum number of tillers per plant, the highest spike
length, and the maximum number of grains per spike were recorded when two
irrigations were applied. The control treatment showed the lowest result in all

plant parameters.



Razi-us-Shams (1996) observed that the effect of irrigation treatments on yield
and vyicld contributing characters (cv. Sonalika) were statistically signilicant.
Irrigation increased the grain and straw yields, number of tillers, panicle length,

and number of grains per panicle over the control.

Yadav ¢f al. (1995) reported that two irrigations scheduled at CRI (Crown Root
Initiation) and milk stages gave the maximum plant height (1.026 m), maximum
number of grain/ear (65), straw weight (4500 kg/ha) and grain yield (3158 kg/ha)

ol wheat.

BARI (1993) reported that maximum grain and straw yiclds were recorded with
three irrigations, applied at CRI, maximum tillering and grain filling stages of
crop. Irrigation given at CRI+ Maximum tilleving (MT), CRI + Booting (BT) and
CRI + Grain filling (GR) were at par in respect of number of 51‘rikc:-:!'m: and

orains/spikes, but had higher spikes and grains over control condition.

Upadhyaya and Dubey (1991) conducted an experiment In India with three
irrigation frequencies eg. one irrigation (at CRI stage), two irrigations (on cach at
CRI and booting stage) and four irrigations (one each at CRI, booting, flowering
and milking stages). Four irrigations produced the maximum grain yiela, which
was significantly higher than one to two irrigations. The increascd yield was due

to the favourable effect of treatments on yield attributing characters.

Singh and Singh (1991) condueted a field experiment at Lakhaoti, Uttar pradesh,

India during 1983-84 and 1984-85 with irrigation at 20, 27, 34 and 41 DAS amd




reported that spike length increased significantly when irrigation was applicd w

20 and 27 DAS.

Sal ef af. (1990) found the maximum grain yield of wheat with two irrigations but
the maximum grain profein content was obtained with three irrigations. They
found that higher yield with three irrigations given at CRI, tillering and milking
stages of wheat than other treatments. They also found maximum waler usc

efficiency with three irrigations given at CRI, tillering 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 vha respectively, and with 4, 2 and |
irrigations wheat yields were 3.06 and 2.97 and 2.11 vha, respectively, Lnglish
and Nakarume (1989) reported that wheat yicld decreased with increasing number

of irrigation. They found the highest grain yicldol' 3.6 1 ha™' with 4 irrigations.

;(2.2 Effect of variety on yicld contributing characters and yicld of wheat
Maiksteniene ef @l. (2006) carried out a field experiment at the Lithuanian
Institute of Agriculture’s Joniskelis Experimental Station during 2004-2005 1o
estimate the changes in productivity and quality indicators of winter wlicat
varietics. The tests involved: Ada and Bussard (with very good food qualitics),
Lars and Tauras (with satisfactory food qualities) varieties. The higher grain yicld
was produced in varieties with satisfactory food qualitics compared with thosc
with very good food qualitics. The highest contenls of protein for grain quality
improvement at ripening  stage without urea solution application were

accumulated by the varietics.



Sulewska (2004) carried out an experiment with 22 wheat genolypes lor
comparing vegetation period, plant height, number of stems and spikes, yicld per
spike. He noticed a variability of plant and spike productivity and of other
morphological characters due to variety,. He reported that the varicty
Waggershauser Hohenh Weisser Kolben gave the highest economic value among

the tested genotypes.

Jalleta (2004) conducted an experiment in farmer’s level with a number of
improved bread wheat varicties for production in different climatic zones.
Farmers identified carliness, yield and quality as the main criteria for adaptation
of wheat varieties and they found that the variety HAR-7 10 gave 2.50 1 ha™ and

PAVON-76 gave 2.49 t ha grain yield.

Wheat Rescarch Center (2003) of Bangladesi conducted an experiment in the
Wheat Research Centre Nashipur, Dinajpur to examine the performance of
genotypes among various tillage operations and 1o understand the effects of
interaction between genotypes and tillage operations. Two cultivation methods
were applied in the main plot and 10 wheat genotypes (Kanchan, Gouray,
Shatabdi, Sourav, BAW 1008, BAW 1006, BAW 1004, BAW 969, BAW 908 and
BAW 966) were tested in the sub plots. The genotypes showed a wide rer e of
variation for yield and related characters, Under bed condition, all the genotypes
significantly produced higher grain yield except Gourav and Sourav, Variely

Shatabdi produced maximum grain spike™ and 1000 grain weight.

1U



BARI (2003) tested performance of different varicties of wheat and found
Shatabdi produced the highest yield (2.72 t ha'') followed by Gourav (2.66 t ha''),

The lowest yicld was produced by Kanchan (2.52 t ha™).

Litvinrmko ef al. (1997) produced winter wheat with high grain quality for bread
making in Southern Ukraine, Wheat breeding was started more than 80 ycars ago.
Over this time, seven wheat varicties were sclected where  yield potential

increased from 2.73 10 6.74 t ha™,

Samson et al. (1995) reported that among the different varietics the significant
highest grain yield (3.5 t ha™') was produced by the variety Sowghat which was
closely followed by the variety BAW-748. Other four varietics nammely Sonalika,

CB-$4, Kanchan and Seri-82 yiclded 2.70, 2.83, 3.08 and 3.15 t ha', respectively.

Arbinda et al. (1994) observed that the grain yicld was significantly affected by
different varicties in Bangladesh, The genotypes CB-15 produced higher grain
yield (3.7 L ha™y that was attributed to more number of spikes ™ and grains
spike™,

In varietal demonstration at different districts of Bangladesh BARI (1993)
reported that mean yield of Kanchan, Akbar, Agrani and Sonalika were 3.59, 3.29,
3.12 and 2.81 t ha™', respectively. Variety Kanchan, Akbar, Aghrani showed 28,

17 and 12% higher grain yicld aver check varicty Sonalika.



CHAPTER 111

MATERIALS AND METHODS

The experiment was conducted al the experimental field of Sher-e-Bangla
Agricultural 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

varicties. 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 ficld of
Sher-e-Bangla Agricultural University, Sher-e-Bangla Nagar, Dhaka. The location

of the site was 2374’ N latitude and 90'35' E longitude with an elevation of 8.2

meter from sea level. [

3.1.2 Soil \ o
LS

The soil belonged to “The Modhupur Tract™, AEZ — 28 (FAQ, [988). Top soil
was silty clay i texture, olive-gray with common [ine to medium distinet dark
yellowish brown mottles. Soil pH was 5.6 and had organic carbon 0.45%. The
experimental area was [lat having available irrigation and drainage system anl

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

presented in Appendix .

3.1.3 Climate

The geographical location of the experimental site was under the sublropical

climate, characterized by three distinct seasons, winter scason [rom November to



February and the pre-monsoon period or hot scason from March to Aprl and
monsoon period from May to October (Edris ef al., 1979). Details of the
metrological 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 1.

3.2 Experimental details
3.2.1 Treatments
The experiment comprised two factors.
Factor A: lrrigation: 3 levels
i. Iy Control
ii. 1,;; One irrigation at crown rool initiation stage (20 DAS)
iii. I;; Two irrigations at crown root initiation stage (20 DAS) and grain
filling stage (75 DAS)
Factor B: Variety: 4
iV, Bijoy
ii. Vi Prodip
iii. Vy: Sufi
iv. Vi BAWI0G64
There were on the whole 12 (3 x 4) treatment combinations such as 1,Vy, 1)V,

Vs, Vi LV, 1V Vs, [V, LY, [V, VS and [V,

3.2.2 Experimental design and layout
The experiment was laid out in split plot design with tiree replications. There

were 36 plots having size 3 m = 2.5 m. [rrigation treatment were distributed in the

13



main plot whercas, the varictics in the sub-plot. Detailed layout of the

experimental plot was presented in Appendix 111
3.3 Growing of crops

3.3.1 Seed collection
The seeds of the test crops of this experiment Bijoy; Prodip, Sufi and BAWI064
were collected from Bangladesh Agricultural Rescarch Institute, Joydevpur,

Gazipur.

3.3.2 Preparation of the main field

The plot selected for the experiment was opened in the second week of November
2007 with a power tiller, and was exposed to the sun for a week alter which the
tand was harrowed, ploughed and cross-ploughed 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 seud.

3.3.3 Application of fertilizers and manure

The fertilizers N, P, K and S n the form of Urea, TSP, MP and Gypsuni
respectively were applied. In the irrigated treatment (I; and Iy) the entire amount
of TSP, MP and Gypsum, 1/3% of urew were applicd during the final preparation
of land. Rest of urca was top dressed after first irrigation, In the non-irrigated
plots (Ip) all fertilizers were applied at the final land preparation (BARI, 2000).

The dose and method of application of fertilizer are shown in Table 1.



Table 1. Dose and method of

application of fertilizers in wheat ficld

I - "
Fertilizers

Dosc (ha)

Application in irrigated plot |

(%)

Application in non
irrigated plot (%)

Basa! 1* Basal
installment
Urea 220 kg 66.66 33.33 L00
TSP 180 kg 100 -- 100
MP 50 kg 100 - 100
Gypsum 120 kg 100 -- 100
Cowdung | 10 ton 100 - 100

Source: BARL 2006

3.3.4 After care

After the germination of seediings, various intercultural operations such as

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

plant protection measure were accomplished for better growth and development of

the wheat scedlings as per the recommendation of BA RI(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 waler.

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 carefully at tillering (30 DAS) and panicle initiation stage (35

DAS) manually.




3.3.4.3 Plant protection
The crop was attacked by different kinds of insccts during the growing period.
Tricl-20 ml was applied on 5 January and Sumithion-40 ml/20 litre of water was

applied on 25 January as plant protection measure (o control leaf blight of wheat,

3.4 Harvesting, threshing and cleaning

The crop was harvested m_anuall y from each plot through the last week of March,
2008 depending upon the maturity of piant. The harvested crop of cach 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 plot wise. The grains were cleaned and
weighted. The weight was adjusted to a moisture conlent of 14%. The straw was
sun dried and the yields of wheat grain and straw |31r;:l" were recorded and

converted to t ha™',
3.5 Data collection

3.5.1 Plant height

The height of plant was recorded in centimeter (em) at 30, 40, 50, 60 DAS (Days
after sowing) and at harvest. Data were recorded s the average ol 10 plants
selected at random from the inver rows of cach plot. The height was measured

from the ground level to the tip ol the plant.




3.5.2 Number of tillers hilt?!
The number of tillers will”" was recorded at the time of 30, 40, 50, 60 DAS (Days

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

selected at random from the inner rows ¢f 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 spike”
The total number of spikelet spike” was counted as the number ol spikelet from

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

3.5.5 Number of grains spikelels"
The total number of grains spikelets” 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 spike”’ was counted as the number of filled

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

s ¥ B . S|
3.5.7 Number of unfilled grains spike

The total number of unfilled grains spike”’ was counted as the number of unlilled

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

recorded.



3.5.8 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.

3.5.9 Weight of 1000 sceds

One thousand seeds were counted randomly from the total cleaned harvested

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

3.5.10 Grain yicld
Grains obtained from each unit plot were sun-dried and weighed carefu'iv. The
dry weight of grains of central 2 m° 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 mi* area was used to record the final straw yield plot”

which was finally converted to ha'

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

The biological yield was calculated with the following formula:

Biological yield = Grain yield + Straw yield.
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3.5.13 Harvest index
Harvest index was calculated from per heclare grain and straw yicld that were
obtained from cach unit plot and expressed in percentage.

Economic yield (grain weight)

HI = * 100
Biological yield (Total dry weight)

3.6 Statistical Analysis

The data obtained for different characters were statistically analyzed to obscrve
the significant difference among the treatments. The mean valucs of all the
characters were a:l,a!culalt:d and analysis of variance was performed. The
significance of the difference among the treatment mcans was estimated by the

Duncan Multiple Range Test (DMRT) at 5% level of probability (Gomez and

Gomez, 1984).



CHAPTER IV
RESULTS AND DISCUSSION
The experiment was conducted to determine the effect of irrigation on the growth
and yield of different wheat varicties. Data on different growth parameter, yicld
attributes and yield were recorded. The analyscs ol variance (ANOVA) of the data
on different parameters are presented in Appendix IV-VII. The results have heen
presented and possible interpretations given under the following headings:
41 Plant height
% 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 1, (two irrigation at crown root
initiation and grain filling stage) which was however, statistically similar (20.87
em) to Iy (one irrigation at root initiation stage), while the shortest plant (18.53
cm) was found from Iy (control). Al 40 DAS the longest plant (44.73 cm) was
observed from 1, which was statistically similar (44.67 cm) to I} and the shortest
plant (40.15 cm) was observed from Iy. AT 50 DAS, the longest plant (65.60 cm)
was observed from I, which was also statistically at par (65.58 cm) to 1;. Again
the shortest plant (59.65 cm) was observed from Iy At 60 DAS, the longest plant
(81.75 cim) was recorded from 1, which was statistically similar (81.69 cm) to |5
and the shortest plant (73.49 ¢m) was observed [rom Iy At harvest, the longest
plant (79.99 cm) was recorded from 1, which was then closely followed (77.25
cm) by 1;. On the contrary the shortest plant (69.08 cm) was !“m;mI from Iy The

above mentioned results revealed that irrigation had significant ellect on plant
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height. Probably irrigation ensured the favorable condition for growth of wheat
plant and the ultimate resull was the tallest plant whereas control condition
hindered the growth and plant height. Zhai et al. (2003) reported that water stress
significantly inhibited the growth of winter wheat. Gupta et al. (2001) reported

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

Different wheat variety showed significant differences on plant height at 30, 40,
50 and 60 DAS and at lmllvusi (Figure 2). At 30 DAS, the longest plant (21.42 cn)
was observed from Va (Prodip) which was closely followed (20.64 em) by V;
(Sufi) and the shortest plant (18.54 cm) was found from Vs (BAW 1064) which
was closely followed (19.84 cm) by V, (Bijoy). At 40 DAS the longest plant
(45.40 cm) was recorded from V; which was closely followed by Vy (44.35 em)
and the shortest plant was observed (rom V, (39.97 cm) which was closcly
followed by V; (43.00 cm). At 50 DAS, the longest plant (66.58 cm) was found
from V, which was closcly followed by V3 (65.13 em), whereas the shortest plant
(58.84 cm) was recorded from V, which was at par with V, (63.88 cm). At 60
DAS the longest plant (83.04 cm) was observed from V; which was statistically
similar (81.11 em) to Vy, while the shortest plant (72.29 cm) was found from V,
whicli was closcly followed by V (79.46 cm). Al harvest, the longest plant (80.03
cm) was recorded from Vy which was statistically similar to V; (78.23 em). The
shortest plant (69.50 ¢cm) was found from Vg which was at par (74.01 cm) with
V. Different variety produced different plant height on the basis of their variclal
characters. Wheat Rescarch Center (2003) reported [rom their experiments that

the genotypes showed a wide range of variation for yicld related characters,
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Interaction effcct of irrigation and varicly showed significant eflect on plant
height of wheat at 30, 40, 50 and 60 DAS and al harvest (Table 2). AL 30 DAS,
the longest plant (22.42 cm) was recorded [rom the treatment combination of [;Vz
(two irrigation at crown root initiation and grain [illing stage * Prodip), whereas,
the shortest plant height (17.07 em) was observed [rom the treatment combination
of 1;V, (control x BAWI064). At 40 DAS, the longest plant (47.23 cim) was
recorded from the treatment combination of 15V,, while the shoriest (35.11 cim)
was found from the treatment combination of I,V At 50 DAS, the longest plant
(68.96 cm) was ablained from the treatment combination of 1;V; and the shortest
(52.99 cm) was recorded from the treatment combination of 1,V4. AT 60 DAS, the
longest plant (86.20 cm) was found from 1,3, while the shortest (64.27 cm) was
observed from the treatment combination of 1,V4. Al harvest, the longest plant
(83.79 cm) was obtained from the treatment combination of 1V, whercas the
shortest (60.41 cm) was observed from the treatment combination ol I,V Thus
during this experiment different varictics responded dillcrently Lo inpul supply,

method of cultivation and the prevailing cnvironment during the growing scason.

Similar findings were reported by Islam, 1997. / 3 G\
|I.: l|'r 4 \ 5 .I.
PR g | =
!'. | f]';f._jf-w =]
4.2 Number of total tillers plant” \ e y/

% = ."-.'.._,r
Statistically signilicant variation was recorded I"ul\'mmﬁﬁf ol total tillers p];mt" ol
wheat at 30, 40, 50 and 60 DAS and at harvest due to the application of irrigation
(Figure 3). At 30 DAS, the maximum number of total tillers plant” was recorded

from 1 (2.17) which was statistically similar to Iy (2.13) and  the minimum tllers

(1,74) at this stage was observed from lp. At 40 DAS, the maximum pumber
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Table 2. Interaction effeet of irvigation and variety on the plant height of

wheal
Treatments Plant height (em) at
30 DAS 40) DAS 50 DAS o0 DAS v ost

Iy 18.68 d 41,48 d 613717 7593 d 07.85¢ |
1, WVa 19,48 ed 42,16 d 6240 ¢l T77.17d 73 2% ad
Vs S89cd | 41.84d | 61.83¢r | 76580 | 7479 bed |
V4 [7.07 ¢ 35.11% 52,99 ¢ 6d.27 ¢ G4l
LIV 21090 45.43 be 00,57 be 43,15 ab 7741 b
[V 22360 46.82 ab G340 ab 85.6% a 83,020
11V 20075 b 44,59 ¢ f5.51 ed H1.02 be 77.26 hu
11V 19.26 cd 41.82d 61.85 ¢f 76.554d 7131 de
2V 19.74 ¢ 42.10d 063,71 de 7931 ed T0.77 e
15V 2242 a 4723 a 6G8.90 a 80.20 a 83.79u |
[V 22,28 a 46.062 ab 68.00 ab 45,14 ab H2.63 4

|

| . 1
I-Vy4 | 19.28 ed 42.99 4 G1.05 | 76.06 d 70.77 he

Sx 0.275 0.539 0.608 1.229 1.234
- Level of Significance | 0.01 0.01 0.01 0.05 0.01
| CV(%) | 7.37 5.16 10.60 6.70 5.53

T a vertical colummn mean values having similar letier
dissimilar letter(s) differ at 1 or 5% level of sipgnificance as indicated

[ Mo derigation
[y: One drrigation at crown rool Heilialion slage
L: Two irrigations one at crown root iniliation slage and uther at geaan flling stage

{s) are stutistically dentical and those laving

W Ty

Voo Proship
Wy huli

W BAW Dl



ch@_ !iﬂﬁfm

3717

of total tillers p]mn'l (3.17) was recorded from I3 which wis statistically suilar
(3.15) to I, again the minimum number of total tillers 1'.r|e|m" (2.83) was ocaserved
from lg. At 50 DAS, the maximum number of total tillers plnm" (3.71) was
recorded from I, which was statistically similar (3.65) to 1; and the mininmum
number ol total tillers plmn." (3.20) was recorded Trom L. AL OU DAL, the
maxinum number of total tillers plant' (5.19) was lound from [y which was
statistically similar {5,15}' to 1;. The minimum number ol total tillers pl;mt" (4.42)
at this stage was obscrved from lg. Al harvest, the maximum number ol total
tillers 1}1;1111" (4.89) was recorded [rom [, which was at par (4.63) with 1, whereas
the minimum (4.08) was found from . The inercased production ol tiller due 1o
irrigation ensured the moisture supply. 1n the previous studics, moisture regines
were found to cnsurc all essential qutrients for the plant growth and the ultimatc
result was the maximum growth with maximum number of tillers hill”'. Gupta ¢«
al. (2001) reported that watcr SLress at booting stage caused a grealer reduction in

number of tillers.

Number of total tillers ]jl:mi" at 30, 40, 50 and 60 DAS and at harvest showed
stgnificant ditferences due 1o different wheal varieties (Figure 4). At 30 DAS, the
maxinium number of total tillers |11'.1=1L" (2.33) was found Irom W, (Prodip) which
was closer (2.21) to that ol V3 (Sufi). The minimum number of total tillers |1l.'ml"
(1.57) at this stage was abtained from Vi (BAW [U064) which was at par with 'V,

(1.94). At 40 DAS, the maximum number of total tillers wlmﬂ'l (3.19) was

recorded  from V, which was statistically similar (3.12) to Vi Again the
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of wheat
6 T—— —_—
s ‘ ——Y] —B-V2 Vi —— Vﬂ
4 /\ B
3 /
2
/

1
0 -

30 40 50 60 At harvest

Days after sowing
Vy: Bijoy V,: Prodip
Vi Sufi YV BAWI064

Figure 4. Effect of variety on the number of tillers hilr”!
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minimum number of total tillers I:I:Lm‘l 2.83) at this DAS was observed From Vg
which was a bit lower than the value (3.03) as was shown by V. AL 50 DAS, the
maximum number of total tillers plunt" (3.73) was recorded from V; which was
closely followed (3.02) by Vs, whereas the minimum number of total tillers plant™
(3.21) was rccorded from V, which however, was slightly lower than the value
shown (3.52) by V. At 60 DAS, the maximum number ol total tllers p[.-ml"
(5.21) was found from V, which was closely followed (5.06) by Vy and the
minimum (4.46) was recorded from V, which was closcly lollowed (4.94) by V.
At harvest, the maximum number of total tillers pi::nt“’ (4.87) was obtained lrom
V5 which was statistically similar (4.70) with V3, while the minimum nuimber of
total tillers ],:rl:m.t‘l (3.99) was recorded from v, which was ncarer to 4.58 shown
by V. Previous findings suggested that management practices influences the
aumber of tillers plant” but varicty itself manipulated the number of tillers hill™,
It was observed that wheat varietics differed significantly in producing various

yicld components and yield (Hasan, 1995).

The variation was also found due 10 the interaction cffect of irrigation and variety

in terms ol numiber of total tilers |:1nnt'] ol wheat at 30, 40, 50 and 60 DAS and at

harvest (Table 3). Al 30 DAS, the maximum pnuimber of total tillers plm:l" (2.48)
was obtained from the treatment combination of Vs, while the minimum (1.10)
was recorded [rom the treatment combination of 1,Va. AL40 DAS, the maximuin
number of total tillers |31am" (3.30) was recorded from the treatment combination

af [;Va, again the minimum (2.50) was found [rom the treatment combination ol

[oVa At 50 DAS, the maximum number of total tllers plunt" (3.83) was recorded
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from the treatment combination ol 12V; and the minimum (2.67) was obtained
[rom the treatment combination of 1,V At 60 DAS, the maximum number of
total tillers plam'l (5.49) was observed [rom the treatiment combination ol 1:Vi,
while the minimun (3.77) was recorded from the treatment combination of 1,Va.
Finally at harvest, the maximum number of total tillers 1}%:1:11." (5.27) was found
from the trculmr:nl‘ combination of 1;V; whereas the minimum (3.37) was

recorded from the treatment combination of IyVa.

N }a Spike length

Due to the application of irrigation, spike length of wheat showed significant
differences (Table 4). The highest spike length (11.30 cm) was obtained from Is

which was closcly followed (10.45 cm) by I;. On the other hand, the lowest (9.04

cin) was obscrved from .

A statistically significant difTercnce was also recorded due to differcnt wheal

variety in terms of spike length (Table ). The highest spike length (10.90 cm)

was Tound from V; which was statistically similar (10.71 em) lo Vi The lowest

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

(10.01 em) of V. Spike length had positive relationships with yield which Jalleta

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




Table 3. Interaction effeet of irrigation and variety on the number ol total
tillers per plant of wheat

Treatment Number of tolal tillers per plant at
T0DAS | 40DAS | SODAS | 60DAS | Harvest
IoV 1.77 ¢ 2.834d 327 ¢ 4.57 ¢ 4.30 of
- i
IsVs | 2.07 be 3.00¢ 3,50 de 470 ¢ 433 cf
laV3 2.03 bud 297 ¢ 3.37 ¢ 4.03 ¢ 4.353 ¢l
Iy Vs 110 2.50 ¢ 2.67h 3.77¢ 337 ¢
1,V 2.13 b 3.17 ab 3.74 be 522 abec | 4.77 be
1 Vs 243a J.27a 3.87a 545a 5.00 ab
I V3 2.17b 314 b 170 ¢ 5.15 be 4.57 cde
11 Vi 1.77 ¢ 3.00¢ 3.54d 4.78 de 4171
2V .92 cde 3.10 be 3.564 5.03 4.67 ad
1V 248 4 3308 3830 | 549u 5.27 4
[2V; 242 a 3.2T7a 3.79 ab 5.39 ab 5,200
‘ Ve 185de | 3.00¢ 343 of 483 de | 443 det
 Sx 0.066 0.039 0.028 0.087 0.103
Level of Significance | 0.01 0.01 | 0.01 0.05 0.01 )
CV(%) 5.72 12.21 10.37 9.06 6.93 J

In a vertical column mean values having similar letter(s)
dissimilar letter(s) differ at 1 or 5% level of significance as indicated

Iy No irmigation

1, One irrigation al crawn root inilisgtion slage

L2 Two imagalivns one al erown rool initiation stage and other al grain

Mling slage

are statistically identical ond those having

Vi Byoy

Wt Irrodip
Vi huli

Voo BAW e



Spike length of wheat showed significant differences due Lo the interaction <[Teet
of irrigation and variety (Table 5). The highest spike length (11.96 cm) was
obtained from the treatment combination of [,V which was statistically simular
(11.93 em) to 1;Va. The lowest spike length (7.42 cm) was observed Irom the

treatment combination of [V,

Ad Number of spikelets spike”

Number of spikelets spike:' of wheat showed statistically significant differences
due to the application of irrigation (Table 4). The maximum number of spikelets
spikf:'j (19.25) was found from I, which was statistically similar (19.14) to I,. The
minimum number of spikelets spike” (15.33) was observed in Iy, Irrigation
conforms favorable environment for grain formation. Yadav et al. (1995) also

reported similar findings earlier from their experiment.

Statistically significant variation was observed due to different wheat varicty on
number of spikelets spike’! (Table 4). The maximum number of spikelets spike™
(18.31) was recorded from V; which was statistically similar (18.26) to V. On the
contrary, the minimum number of spikelets spike™ (17.38) was recorded from V,

which was statistically similar (17.68) with V5.



Table 4/ Effect of irrigation
spikc", number of grains spike
grains Spilie'l of wheat

and varicty on spike length, number of spikelets
lets!, number of filled and unfilled

Treatmenls Spike Number | Number | Numberol Number of |
length of of prains | filled grains unfilled
(cm) spikelets | spikelet ' spike™ grains
spike’” spike”
Irrigation
Iy 9,04 ¢ 1533 b 214 ¢ 27306 ¢ 543a
1 1045 b 19.14 a 249 Db 42.87b 481 b
Ix 11.30 a 19.25a 2.78a 49.21 a 4,14 ¢
Sx 0.099 0.097 0.032 0.472 0.083 |
Level of Significance 0.01 0.01 0.01 0.01 0.01 _‘
Variety '
Vi | jo0ib| 1826a | 237¢ 38.60 b 4,90 ab
Va 10.90a 17.68 b 2.65 4 42.87 a 4.58 ¢
Vi 10.71 a 1831 a 249 b 41.17 4 4.04 ¢
Vi Y44 ¢ 17.38b 2.38¢ 36601 ¢ 5.0 a |
B 0.136 0.192 0.030 0.641 0.091 |
| Level of Significance (.01 0.01 0.01 0.01 0.01
CV(%) 7.98 5.22 9.67 6,83 508 |

In a vertical column mean values having simifar lettes
dissimilar letter(s) differat 1 or 5%

[y No irrigation

evel of significance as indicated

1,; One irigation al crown root inliation stage
crown toot iniliation stage and other al erain [lling slage

15 Two Irrigations one ol

3

i5) are statistically identicat and those having

W Bigoy

Voo Predip
W Suli

Vi BAW L



Table 5. Interaction effect of irrigation and variety on spike length, number

of spikelets spikﬂ", number of grains spike]cls", number of filled
and unfilled grains spike” of wheat

Treatments [ Spikc | Numberof | Number | Number Number of
length spikelets | of grains | offil led untilled
(cm) spike”’ spikelet”’ grams grains
_ spike’! spike”!
oV 9.17¢ 15.67 ¢ 2,10 2727 1 5.57 ab
TpVa 9. 70 de 14.30 d 2.23 fph 2663 5.27 abc
IoV; (9.89 de 16.07 ¢ 2.20 gh 30.20 5.13 bed
IoVa 7.421 15.30¢ 2.031 2533 ¢ 5.73a
LV 1047bed | 19402 2.53d 4430cd | 483 cd
11 Va 11.09 b 19.30a 2.73¢c 4793 b 483 ed
L,V 10.27 ed 19.77 a 237 ef 41.83 d 4.90 cd
11 Vs 497 d 18.10b 233 el 3740 ¢ 4.67 de
1.V 10.39 bed 19.71 a 247 de 4423 cd | 4.30¢l
12V 1193 a 1944 a 2:97a 54.05a 363
[-V; 11.96a 19.11 ab 2.90 ab 5147 a 3.90 g
Vs 10.94 be 18.74 ab 2.77 be 47.10be | 4.73 dc
Sx 0.236 0.333 0.052 1110 Wy
Level of Significance | 0.01 0.05 0.01 0.01 0.05
CV(%) 7,98 522 9.67 6.83 5.68

In a vertical column mean values having similar letter(s) are statistically identical and those liarving
dissimilar letter(s) differ at 1 or 3% level of signilicance as indicated

Vi ].]ijll_-r'
Vi Predip

1y Nao irrigation
Iy: One irrigation at crown Tool initialion slage
Iy Two imigations one at grown root initiation slage and other at grain [illing stage Vi Suli

Vi AW 1064



Interaction cffect of irrigation and varicty showed significant differences i lerms
of number of spikelets spike”’ of wheat (Table 3). The maximum nuicber of
spikelets apike" (19.77) was observed from the treatment combination of I}V,
whereas the minimum (15.30) was recorded from the treatment combination of

l{|"h'r4.

45 Number of grains sp_il{c]ets"

Number of grains 5psiiu:1m::'l of wheat differed significantly due to the application
of irrigation under the trial (Table 4). The maximum nu mber of grains :-:r.rilx'ttl‘:t'l
(2.78) was found from L, which was closely followed by [ (2.49). In contrasl, the
minimum number of grains spikﬂicl" (2.14) was observed from Iy condition.
Previous works revealed the importance of water supply in faver of grain
production. Zhai et al. (2003) reported that water stress significantly inhibited the

yield components of winter wheat.

Number of grains spikclm‘l showed statistically significant differences due 1o
different wheat variety (Table 4). The maximum number of grains H]}ikclut" (2.65)
was observed from Vi which was closely followed by Vi (2.49). On the other
hand, the minimum number ol grains spikulct" (2.37) was recorded [rom Vi

which was statistically similar with Vs (2.38).

Significant differences were also recorded due to the intcraction cffect of
irrigation and variety in respect of number of grains spikclut" of wheat (Table 3).
The maximum number of grains spikulet“ (2.97) was recorded from the treatmen

combination of 1,V, which was statistically at par (2.90) with 1,V;. The minimum



grains :411[1{::1;:1" (2.03) was recorded from the treatment combination of 1,V..
Different varieties responded differently to input supply, method of cultivatior
and the prevailing environment during the growing scason. These sorts of findings

has been reported by Naser, 1996,

4.6 Number of filled grains spike™

Statistically significant variation was noticed number ol filled grains spike”’ of
wheat due to the application of irrigation (Table 4). The maximum number of
filled grains spike’! (49.21) was obtained from I, which was closely followed
(42.87) by I; and the minimum number of filled grains spike’ (27.36) was
observed from 1, condition. Zhai et al. (2003) also repotted that walter stress

significantly inhibited the filled grains spike”’ of winter wheat.

Different wheat varieties differ significantly for number of filled grains spike™
(Table 4). The maximum number of filled grains spikv::'1 (42.87) was recorded
from V, which was statistically similar (41.17) with V;. On the other hand, the
minimum number of filled grains spike” (36.61) was recorded from Va which was
closely followed (38.60) by Vi Wheat Research Center (2003) reported from
their experiments that the genotypes showed a wide range of variation for yield

related characters. Arbinda et al. (1994) also observed thal filled grains of wheal

significantly affected by different varieties in Bangladesh.

Interaction effect of irrigation and varicty in terms of number of filled grams
;.pvikr.:'1L of wheat showed significant differences under the trial (Table 5). The

maximum number of filled grains spike” (54.03) was found from the treatment
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combination of 1LV, which was statistically similar (51.47) to V3 and the

minimum (25.33) was recorded from the treatment combination of [;Vy.

4.7 Number of unfilled grains spike™

Number of unfilled grains spike”’ of wheat showed statistically significant
variation due to the application of irrigation (Table 4). The minimum number of
unfilled graimns spikc'l (4.14) was found from I, which was followed (4.81) by [
and the maximum number of unfilled grains spike’! (5.43) was observed from I

condition.

Differcnt wheat varieties differed significantly in terms of number of unfilled
grains spikc" (Table 4). The minimum number of unfilled grains sr.r[kc" (4.58)
was observed from V3 which was statistically similar (4.64) with V3, while the
maximum number of unfilled grains Fpike" (5.04) was recorded from Vy wihich

was statistically similar (4.90) with V.

The variation was recorded due to the interaction effect of irrigation and variety
for number of unfilled grains spikc" of wheat (Table 5). The minimum number of
unfilled grains spikc" {3.63) was found from the trcatment combination ol 1;V,

which was statistically similar (3.90) lo I,Vy and the maximum (5.73) was

obtained from the treatment combination of I;V,.

tad
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4.8 Number of total grains spike”

Statistically significant variation was recorded for number of total grains spike” of
wheat due to the application of irrigation (Figure 5), The maximum number of
total grains spike" (53.35) was recorded from I, which was followed (47.67) by 1y,
whereas the minimum number (32.78) was observed from Ip. Debelo er ¢, (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
variety (Figure 6). The maximum number (47.44) was found from Vo which
however. was statistically similar (45.81) to V.. The minimum number of total

grains spikc" (41.66) was obtained from Vs which was closer with V' (43.50).

Interaction effect of irrigation and variety showed significant variation in terms of
number of total grains spikc’l of wheat (Figure 7). The maximum number (57.67)
was observed in 1,V which was statistically similar (55.37) with 1.V5, Under

interaction the minimum value (31.07) was found in the treatment combination of

Vi
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4.9 Weight of 1000 sceds

Weight of 1000 seeds of wheat showed significant differences for the application
of irrigation (Table 6). The highest weight of 1000 seeds (46.98 g) was found
from 1, which was slightly higher than that (44.93 g) of I;. On the other hand, the

lowest (39.20 g) was observed in I,

Results of this study revealed that different wheat variety showed remarkable
variation on 1000 seed weight (Table 6). The highest weight (46,35 g) was
observed in V> which was then followed (43.89 g) by Vi The lowest welght

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

Statistically significant variation was recorded 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 1V:

which was statistically similar to 1;V; and 1,V The lowest value (36.30 g) was

Rl

obtained from the treatment combination of I4Va.

[l o T NEN

|| -. i .{ f}.,‘l,.. .,I-.‘: .I'-,

Grain vield | U TP L ,J
.::L.Jrﬂ' rain yie i 7, H_}
"'\_:. == 1/-'

o,

Grain yield ol wheat showed significant ‘n-‘E'InI'iEI.l'-I.L:!.I .;-i.J._i.Ji.'._-_lH’.:-‘lhu application ol
irrigation (Table 6). The highest grain yield (2.54 1 ha''y was recorded from [
which was then lollowed by 1) (2.358 t ha™). The lowest grain yield (2.10°1 ha™")
was observed from 1. The vield of wheat was found to increase following the
app'ication of water in the field. Zhai et al. (2003) also reported that waler stress

significantly inhibited the yield of winter wheal. But the highest grain yield (3.71 L
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ha™') was obtained with the a plication of three irrigations (25, 45 and 60 DAS)
p

and the lowest was with no irrigation (2.61 & ha™).

Variety also showed significant variation in grain yicld (Table 6). The highest
grain yield (2.50 t ha') was recorded from V; that was followed by the value of
(2.37 t ha'') of V3. The lowest grain yicld (2.22 t ha''y was observed in Vi which
was statistically similar _(2.26 t ha) to V,. Crop yield is mainly a genetical
character. Wheat Research Center (2003) reported from their experiments that the
genotypes showed a wide range of variation in yield of wheal. Arbinda er al.

(1994) also observed that the grain yield was significantly governed by genotypes.

Interaction effect of irrigation and variety showed statistically significant
differences in terms of grain yield of wheat (Table 7). The highest grain yicld
(2.75 t ha') was obtained from the treatment combination of 1,V that was
staiistically similar (2.69 t ha™") to 1;V5. On the other hand, the lowest grain yield
(2.01 t ha'') was recorded from the treatment combination of 14V, (Table 7).
Generally, different varieties respond differently to input supply, method of

cultivation and the prevailing environment during the growing season.
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Table 6. Effect of irvigation and variety on the weight of 1000 seeds, grain &
straw yield and harvest index of wheat

Treatments Weight of Grain yicld Straw yield | Harvest index '
1000 sceds (tha™) (tha'"y (%)
(2)
Irrigation
: =
Iy 39.20¢ 2.10¢c 243 ¢ 46.28 a
Iy 4493 b 2.38b 318D 4291 b
Iz 4698 a 254 a 380a 40.27 ¢
Sx 0.325 0.036 0.041 0165 |
Level of Significance 0.01 0.01 0.01 0.01
Yariety
- I
Vi 42.72 be 226 ¢ 289¢ 44.00 a
Vs 46.35a 2500 3564 41.82b
Vi 43.89 b 237b 3.22h 43,01 ab
Va 4l.85¢ 222¢c 288 ¢ 43.77 a
Sx 0.405 0.031 0.063 0.428
Level of Significance 0.01 0.01 0.01 0.01
CV(%) 12.78 7.94 5.08 12.97

In a vertical column mean values having similar letter(s) are statistically identical and those having
dissimilar letter(s) differ at | or 5% level of significance as indigated

Vi Bijoy
Vo Prodip

Ip: No irrigation
I;: One irrigation at crown root iniliation stage

Is: Two irrigntions one at crown roat initiation stage and other at grain Glling stage Vi Sun
Voo AW L6
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Table 7. Interaction effect ol irr
sceds, grain & straw yield

igation

and variety on the weight of 1000
and harvest index of wheat

[ Treatments Weight of Grain yield Straw yield | Harvest index
1000 seeds (t ha™" (L Im"} (%)
(e)
WV 3883 ¢ 2.05 gh 241 g 46.04 a
loVa 41.84 de 2.21 efg 2.54 fg 40.62 a
TiVa 30,83 ¢f 2.11 fgh 2.45 ¢ 40.27 4
ToVa 1630 g 2.01 h 2.34 ¢ 46,17 4
LV, 45.07 be 2.39 ed 3.20 cd 42.82 be
11V2 47.89 a 2.54 be 3.79b 40.18d
L'V, 43.29cd 2.31 de 2.93 de 44.1 7 ab
1,V 4346 cd 2.25 def 281 ef 44.45 ab
1V, 44,26 be 233 de 3.08 de 43,13 b
laWa 4933 a 2.754u 436 IRGO
13V 48,54 a 2.69 ab 4.29 0 38594
1,Vy 45.80 b 2.39 cd 3.49 be 40.69 cd
Sx 0,702 0.053 0,108 0,741
Level of Significance (.01 0.01 0.01 0.01 |
| CV(%) 12,78 7.94 5.98 1297 |

In a vertical column mear
dissimilar letter(s) differat 1 or

Iy Noirrigation

1 values having similar letier(s) are sl
5%, level of significance a8 indicated

1, One perigation gl crown root inilintion stige
5 b

Ly Two irigations one al crown Food initiation stage and otlier al gram

[lling stage

Vo Bijoy
Voo Predip
Wi buli

atistically identical and those having

Vi BAW 004



4.11 Straw yield

Statistically significant variation was recorded in straw yicld of wheat duc to the
variation of irrigation (Table 6). The highest straw yield (3.80 1 ha'') was observed
from 1, which was then followed (3.18 1 ha") by I;. The lowest straw yield (2431
ha') was obtained from [y condition. Wang et al. (2002) reported that irrigation

increased straw yield of wheat significantly over the control.

Significant variation was also observed in different wheat varicties on straw yield
(Table 6). The highest straw yield (3.56 t ha''} was observed in V3 and the second
highest with V3 (3.22 1 ha), The lowest straw yield (2.85 t ha'')y was recorded

from V, which was statistically similar (2.59 1 ha') to V).

A signilicant diffcrence was observed due to the interaction effect of irrigation
and variety in terms of straw yield of wheat (Table 7). The highest straw yicld
(4.36 t ha™') was recorded from the treatment combination of 1,V which was
statistically similar to [;V; (4.29 ha™). The lowest straw yield (2.34 t ha'') was
recorded from the treatment combination of IyVy.

4.12 Biological yield

Biological yicld of wheat differed significantly duc to the application ol irrigation
(Figure 8). The highest biological yield (6.35 ha') was found from I, which was
then closely followed (5.56 ha'} by I;. The lowesl biological yield (4.53 1 ha')

was recorded from I
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Different wheat variety showed significant variations in biological yield (Figure
9). The highest biological yicld (6.06 t ha'*) was recorded from Vy which was
similar to V; (5.59 t ha'). The lowest biological yicld (5.10 ha'') was obtained

from Vs which was statistically similar (3.16 t ha') to V.

Interaction effect of irrigation and variety was significant in terms of biological
yield of wheat (Figure 10). The highest biological yield (7.11 t ha™) was found
from the I;V,. The second highest statistically similar biological yicld (6.98 t ha")
was obtained with I;V3. Significantly the lowest biological yield (4.351 ha') was

recorded from the treatment combination of I;Va.

4.13 Harvest index
Statistically significant variation was recorded Tor harvest index of wheat duc to
the application of irrigation (Table 6). The minimum harvest index (40.27%) was

obtained from I, and the maximum (46.28%) was [rom Lo

Wheat varicties differed significantly in terms of the harvest index (Table 6), The
minimum harvest index (41.82%) was recorded from V» but the maximum was
recorded from (44.00%) from V,. The maximum HI was statistically similar

(43.77%) to V.
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Figure 9. Effect of variety on the biological yield of wheat
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Differences were noticed due to the interaction effect of irrigation and varicty for
harvest index of wheat (Table 7). The minimum harvest index (38.59%) was
recorded from the treatment combination of 1;V3 which was statistically similar to
I,V; (38.66%) and 1;V; and the maximum harvest index (46.62%) was recorded

from the treatment combination of IyV; that similar to IV, IaVa and 14V).
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CHAPTER YV
SUMMARY AND CONCLUSION

The experiment was conducted at the experimental field of Sher-e-Bangla
Agricultural 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 experiment comprised as two factors. Irrigation: 3 levels (Iy:
Control, 1,: one irrigation at crown root initiation stage, I5: two irrigations onc at
crown root initiation stage and other at grain filling stage) and varicty: 4 wheal
varieties (V,: Bijoy, ;1/'1: Prodip, V3: Sufi and Vi BAWI1064). There were all
together 12 (3 * 4) treatment combinations. The experiment was laid out in split
plot design with three replications. Data on different growth parameters, yicld

attributes and vield were recorded.

At harvest, the longest plant (79.99 cm) and the maximum number of total tilers
plam" (4.89) was recorded from Iy, The highest spike length (11.30 cm) was
obtained from l;. The maximum number of spikelets spike:'] (19.25) was found
from I;. The maximum number of grains spikclets'] (2.78) was'foumi from . The
maximum number of filled grains spike” (49.21) was obtained from 1y, The
minimum number of unfilled grains spike" (4.14) was found from lp. The
maximum number of total grains spikc" (53.35) was recorded from Iy The
highest weight of 1000 secds (46.98 g) voas found from ls. The highest grain yicld
(2.54 t ha') was recorded from la. The highest straw yield (3.80 t lia™) was

observed fram lo. The highest biological yvield (6.35 t ha™') was found from ._. The
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minimum harvest index (40.27%) was obtained from 1, and the maximum

(46.28%) was recorded from .

At harvest, the longest plant (80.03 cm) and the maximum number of total tillers
plam" (4.87) was recorded from V,. The highest spike length (10.90 cm) was
found from V;. The maximum number of spikelets spikc:" (18.31) was recorded
from V5. The maximum number of grains spikcicts" (2.65) was observed from V.
The maximum number of filled grains spike” (42.87) was recorded from V-. The
minimum number of unfilled grains spike™ (4.58) was observed from Va. The
maximum number of total grains spikc‘] (47.44) was found from V. The highest
weight of 1000 seeds (46.35 g) was observed from V. The highest grain yield
(2.50 t ha™) was recorded from Va. The highest straw yield (3.56 t ha™') was
observed from Va. The highest biological yield (6.061 ha™') was recorded from V.

The minimum harvest index (41.82%) was recorded [rom Vi, while the maximum

(44.00%) was found from V.

At harvest, the longest plant (83.79 cm) and the maximum number of total tillers
]:nlam'l (5.27) was obtained from the treatment combination of 1;Va. The highest
spike length (11.96 cm) was obtained froin the treatiment combination of [,Vy. The
maximum number of spikelets spike” (19.77) was observed from 1}V, The
maximum number of grains spikclﬂts" (2.97) was recorded from LV, The
maximum number of filled grains spike” (54.03) was found from [,Va. The
minimum number of unfilled grains spil-:c" (3.63) was found from LVa. The

* . - -l - ¥
maximum number of total grains spike (57.67) was observed from [.Va. The
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highest weight of 1000 seeds (49.33 g) was observed from 1,V;. The highesl grain
yield (2.75 t ha') was obtained from 1;Vy. The highest straw yicld (4.36 t ha™)
was recorded from the treatment combination of 1, V5. The highest biological yield
(1111 hn") was found from LV, The minimum harvest index (38.59%) was

recorded from 1,V and the maximum (46.62%) was recorded from [,Vs.

Considering the results of the present experiment, further studies in the following
areas are suggested:

1. Studies of similar nature be carried out in different agro-ccological zones

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

2. In this study, two itrigations, one at CRI and another at grain filling stage,
were lested. The reviewed works suggested that another irrigation +hould

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

Appendix 1. Monthly air temperature,

relative humidity, rainfall and sunshine ol
the experimental site during the period from December 2007 to March

2008
ERL . s 0 ¥ i
_— Air temperature ("¢} *Relative Rainfall | yq oohine
lonth Maximum | Minimum | humidity (%) 1%[”““]]]" (hr)
= tola

December, 2007 22.4 13.5 74 00 6.3 |
January, 2008 24.5 12.4 68 00 5.1
Fehruary, 2008 274 16.7 i 30 6.7
March, 2008 | 31.4 19.6 54 | 8.2

* Monthly average,

Source: Bangladesh Meteorological Department (Climate & weather division) Agargoean, Dhaka - i212

Appendix 11. Characteristics of experimental site

A

Morphological characteristics of the experimental ficld

[ Morphological features

Characleristics

Location

Agronomy field , SAU, Dhaka

AEZ

Madhupur Tract (28}

“General Soil Type

Shallow red brown terrace soil

Land Lype

High land

Soil series

Tc_} faon

Topography

Fairly leveled

B. Physical and chemical properties of the initial soil

] Characteristics Value s ]
% Sand 27
% Silt 43 B
% clay 30
Textural class B B silty-clay
pH Iy 5.0
' Organic matter (%) (.78
| Total N (%) 0.03
Available P (ppm) 20.00
Exchangeable K (mef 100 g soil) (.10 ¢
Available S (ppm) 45 _!

S ouree: Soil Resources Development Institute (SRDI), K hamarbari, Farmgate, Dhaka

"I v ..'/. \..':-. l",
(2 (Library)<)
53 'l.:;.'l'l: !.I_f'___. I;
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Appendix L Layout of the experimental plot
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Avpnndiz iy, An

Tource of

2lvsis of varisnog of the dateun sint eight a5 il

cenced by Trrigation and variety ol whea

Degrees of

Mean square

variation freedem Plar height (em) at
b 30 DAS 40 DAS 50 DAS €0 DAS Harvest
| Replication 2 0.126 1.649 2255 2,264 1.599
Trrigation (1) 2 22,389+ 92,890+ * 141,380+ 271.430%* 336,149
Error R 4 0.309 0.411 0.927 3.924 5212
Varicty (V) 3 13,634+ 49.849%% 102.002%# 198.002%% 198.626**
Interaction (1<V) 6 1 295%+ 8.622%* 8 350%+ 153814 19.530%
E‘mr 18 0227 0.873 1.110 4.532 4.570

*+: Significant at 0,01 level of probability:

Appendix V. Analysis of variance of the data on num yer of total tillers lant! at as influenced by irrication and variety of wueat
Y ¥ P : g

| Scurce of Degrees of Mean square
varizion freedom ~_ Number of cotal tillers per plant at
10 DAS 40 DAS 50 DAS 60 DAS Harvest
Replication 2 0.002 0.0001 0.0001 0.018 0.036
Irrigation (1) ) 0.661%* 0.430% 0.939%* 2258+ 2.036%*
B, 4 0.016 0.003 0.004 0.019 0.029
| Varicty (V) 3 |.006** 0.215%* 0.455%+ 0.958#* 13125
lnteraction (14V) 6 0.073%* 0.005%* 0.050%+ 0.068* 0.122%*
| Ertor 8 0.013 0.005 0.002 0.023 0.032

v Sienilicantat 00! level oo probabiliy:

CStenificant ot 0,05 level of probability
t= ¥ -
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Appendix vi. Anaiysis of variance of the data on

vield conirvibnting charactets as infuciced by irrigation and variety of wheat

Source of Degrees of B Mean square N
variation freedom Spike length | Numberof Number of Number of filled Number of MNumber of total
(cm) | spikelets spike” | grains spiku:h:t‘E grains spike’ unfilled grains grains spike™
_ N spike’!
Replication 2 0.057 0.043 0.002 1.170 (1250 0.627
Irrigation (1) 2 15.630%* | 59.747%%* 1.208*# 1516.356%* 4.947%% 1353,900**
Error 4 0118 | 0.113 0.012 2667 0.082 3431
Variety (V) 3 4037%% | 1.B35%% QL5 68.644%* (0.430%* 58.310%*
Interaction (IxV) 6 11 12% (0.979** 0.062%* 30.160%F . 0.259%# 30.258%*
l_Ermr 18 0.167 (.333 0.008 3.698 0.074 3.842

#+: Sipnificant at 0.01 level of probabiliny:

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

_ wheat
Source of | Degrees of Mean square :
variation freedom Weight of 1000 Grain yield Straw yield Biological yield Harvest index
seeds (2) (tha') (tha) (tha™) (%)
Replication 2 0,454 0.0001 0.002 0.0001 0.002
[rrigation (1) 2 195.194%= 0.604%# 5.645%% 0.604%* 5.645%%*
Error 4 1.273 0.015 0.020 0.015 0.020
Variety (V) 3 34.334%* 0.143%* 0.935%* 0.145%%* (L.935*%*
Interaction (1%V) 6 5.053%% 0.028% 0.411%= 0.028*% 0.411%*
Error 1S 1.478 0.008 { 0.035 0.008 1 0.035
£+ Spamificant .. 0.01 level of probabilit; - ; - Siapificant at 0.03 level of probabiliy [ oo 2%y Freimsrsn 00
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