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ABSTRACT

An experiment was conducted at Research Farm, NDUA&marganj, Faizabad, during winter season 2087-0
to evaluate the performance of wheat under differaaisture regime, water use and it's efficienaywas found
that irrigation supplementation at 1.0 Irrigationater/Cumulative Pan Evaporation (IW/CPE) Ratioigngicantly
influence the growth and yield of wheat crop, whiplication of 125.0 % nitrogen significantly affed the growth
and yield of crop, highest water use efficiencyarrttie 4.0 cm irrigation at 1.0 IW/CPE ratio andQlkg N ha.
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INTRODUCTION

Irrigated wheat is grown in rotation with rice om62Mha in the intensive rice—wheat system in ndritia
(GOP,2006). However, the sustainability of the figheat system is threatened by declining soil lfigrtand
groundwater depletion (Humphregsal.,2010; Ladhaet al.,2007).

Nearly 60% of arable land worldwide is dedicated@eoeal production. Fertilizers are constrain fatitniting crop
productions such as wheat (Camataal., 2003, Derkseret al., 2002, Mohammaddoust al.,2006). The demand
for wheat by 2020 has been projected to be bet@6BrL09 million tonnes. Most of this increase inguction will
have to manage from increase productivity as thé &ea under wheat is not expected to expand.

About one third of the developing world’s whedtiticum aestivunl.) area is located in environments that are
regarded as marginal for wheat production becafiskonght, heat and edaphic factors. Despite thigg&tions,
the world’s dry and difficult cropping environmendse increasingly crucial to food security in theveloping
world. For example, it has been reported that 32#% @99 million hectares of wheat grown in devéhgpcountries
experiences varying levels of drought stress (Rajat al.,1996).

It is well known that water management is one @f ittgjor factors responsible for achieving bettewdst in crop
production. As more than 90% of the water is usadirfigation. Priority should be fixed for high®/UE in the
field. Since water is a precious and scare inpdthemnce it must be judiciously used. It plays alwitle for assured
crop production. Without water either through iatign or rain, plant growth and development will ddversely
affected. Since it is essential for the maintenaoctirgidity, absorption of nutrients and the nhelac process of
the plants. Therefore, it becomes imperative tal fout appropriate irrigation schedule in order taimtain the
availability of soil moisture throughout the growirseason for exploiting yield potential. Among tbeveral
recognized criteria of irrigation scheduling, tlenatological approach is very scientific and hae identified
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widely among the scientists and research workemitfhout the world. It is well known that evaporispiration by

a full crop cover is closely associated with thagration from an open pan (Dastane, 1967). Pagihak. (1974)
suggested a relatively more practical meteoroldgipgproach of IW/CPE, the ratio between a fixed antoof
irrigation water (IW) and cumulative pan evapomtiminus rains since previous irrigation (CPE) asaais for
irrigation scheduling to crops. This IW/CPE appitoawerits special consideration on account of itspsicity of
operation and high water use efficiency. TherefdW/CPE is taken for applying water to wheat and fo
comparative study treatments on critical growtlystare also taken.

Aggarwal and Goswami (2003) and Aggarvedl al. (2006) reported that bed-planting system was soipéo
conventional planting system as it improved wated autrient use efficiency and also reduced medaéni
impedance and enhanced root growth. Fahong an@ $2§04) also found that nitrogen use efficiencWBY could
be improved by 10% or more in furrow irrigated q@dnting systems because of improved microclimattd the
reduction in canopy humidity within the field whickduced crop lodging and decreased the incidehc®roe
wheat diseases. Sweeney and Sisson (1998) repbiedn poorly drained soils, wheat yields increasden
grown on 75 cm raised beds. These researcherdaalad that soil temperature tended to be highethenraised
beds early in the growing season. Therefore, thia wigiective of this study was to evaluate the effef different
moisture regimes on the grain yield, WU and WUBbed planted wheat cultivars. The groundwater tabfalling
steadily at the rate of about 1 m/year and the rfegtors leading to this decrease are the exparfitime wheat
area to be irrigated with groundwater and the laater-use efficiency (Zhargt al.,2006).

EXPERIMENTAL SECTION

The experiment was conducted during fRabi season 2007-08 at Agronomy research farm of NaaeBeva
University of Agriculture and Technology, Narendtagar (Kumarganj), Faizabad. The experimentalisistuated

at 26 47 N latitude, 82 12 E longitudes and on altitude of 113 meters abogamsea level. The whole experiment
conducted in split-spit plot design with three fegtion. The moisture regime located in main pteatment. The
moisture level maintain by the supplementation rogation water as per required treatméet 0.8 and 1.0
Irrigation water/Cumulative Pan Evaporation (IW/QHR®atio respectively,slirrigation at CRI, late jointing and
milking andl, irrigation at CRI, maximum tillering, late joimy, flowering and milking stage of wheat with three
nitrogen level @ 75%, 100% and 125% of recommertteset of nitrogen. The recommended dose of nitragen
120 kg/ha. Irrigation was scheduled on the basISWWEPE

Irrigation water depth (mm)

IW/CPE =
Cumulative pan evaporation (mm)

Water used by the crop was determined with thedtg formula

n :"*'Ili - :"*'Ili n
CU=E{ =—  bdixdi+ ER+LET
= 100 i=1
Where,
CU =Consumptive use of water (cm)

n
> =Summation of n-number of soil layers samptethe root zone depth ‘d’

=1

M.;=Soil moisture percentage on oven dry weight baisibe time of second sampling in tidayer.
M,; =Soil moisture percentage on the oven dry weighisbat the time of first sampling in tH&layer.
bdi =Bulk density of'f layers of soil (g cft))

di =depth of " layer of the soil (cm)

ER =Effective rainfall (cm)

n
> ET= Summation of evapotranspiration (ET) for tvaysl of concerned irrigation period (ET = Evaponat0.6)
=1

Water use efficiency (W.U.E.) was calculated bydwing formula

Grain yield (kg ha
WUE (kg h& - cm) =

Consumptive use (cm)
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RESULTS AND DISCUSSION

The data pertaining to initial plant population gudnt height presented in table no.1. The injiant population
(15 days after sowing) did not significantly infaeed due to moisture regime, nitrogen level.

Water is the fundamental basis of life. Growth @ is controlled by rates of cell division, theinlargement and
by the supply of organic and inorganic compoundgiired for the synthesis of new protoplasm and wall. Cell
enlargement is particularly dependent on leastmminh degree of cell turgor. Stem and leaf elongaisoquickly
checked by water deficit. Thus decreasing watetestris accompanied by loss of turgor and wiltiogssation of
cell enlargement, closure of stomata, reductiorptioto synthesis and interference with many basitabudic
processes (Kramer, 1969).

Initial plant population did not change by diffetenoisture regime because there was enough andromifioisture
at the time of sowing which lead proper germinatidhis was mainly due to the effect that initiadupl population
was counted at 15 days after sowing (DAS) andadtiig treatments were not applied upto this period.

Different irrigation schedules were showed sigrificresponse on the growth characteézs plant height, number
of shoots as well as leaf area index at 70 DAS3M@AS. The plant height, number of shootd and leaf area
index did not influence by different moisture regimt initial growth stages (30 DAS and 50 DAS) heseavariable
irrigation was received after this stage underedéht moisture regime.

The data pertaining to yield attribute and Haniedex presented in table no.2 respectively. Tleddyattributes
charactewiz. Number of spike, length of spike, number of spekeder spike, number of grain per spike weight of
1000 seed and harvest index were significantlyuariced by with application of irrigation at irrigat at 1.0
IW/CPE ratio(b),Nitrogen supply @150Kg/hafF

In the early stage of crop growth, various moistgime could not produce significant changes anpheight but
affected significantly at later stages. This miglet due to start of differential treatment at 50 DA®Be driest
moisture regime i.e. irrigation at CRI, late jomgiand milking stage was not received any variabiigation even
upto 70" days stage produce significantly shorter planentthose of other moisture regime. There was no
significant difference in plant height betweengation at 1.0 IW/CPE ratio, irrigation at 0.8 IW/ERatio and 5
irrigations at CRI, maximum tillering, late jointinflowering and milking stage. At 7hd 90 DAS, under wettest
moisture regime (1.0 IW/CPE ratio) plants were pied with adequate moisture to meet there various
requirements, which resulted into higher plant heig comparison to other moisture regime. Increiasplant
height at higher level of moisture regime has bpesitively due to maintenance of constant watepbsufo the
plants, which maintained various metabolic procesdinimum plant height was recorded undgirtigation at
CRI, late jointing and milking stage at 70 and 983due to poor growth caused by moisture deficitditoon.
Significant reduction in plant height due to desee moisture availability was also reported byl¥aand Verma
(1991), Bandyopadhyay (1997) Rehn@ral (2000) and Sareetal.(2004).

Yield attributes which determined yield, is theuléant of the vegetative development of the platitthe attributes
of yield viz., number of spike per running meter, length of spitumber of spikelets per spike, number of grpars
spike and test weight influenced significantly doedifferent moisture regime (Table-2). Maximumnmher of
spikes per running meter, length of spike, numliespikelets per spike, number of grains per spike t@st weight
were recorded under 1.0 IW/CPE ratio followed b§ ON/CPE ratio, 5 irrigations given at CRI, maximu
tillering, late jointing, flowering and milking sge. Under wettest moisture regime 1.0 IW/CPE ralie to
favorable vegetative growth and development bectuseeived adequate moisture during entire peoiogrowth.
As under adequate moisture, the plant height, de@f index were highest contributed to highestdyatributes
increased photosynthetic activity of leaves. Besideanslocation of photosynthetes from source ind slso
increased under wettest condition through high¢éakeof potassium lead to better yield attributdthimum yield
attributes were recorded where 3 irrigation weneegiat CRI, late jointing and milking becauseptdnt were
unable to extract more water and nutrients undeastor@ deficit condition which resulted in poor gith and yield
attributes. This result is close proximity to thadsained by Kholat al (1989a), Kumaet al. (1995a), Dubey and
Sharma (1996), Bandyopadhyay (1997), Kheittrl. (2001).

The yield attributesiz. number of spike iy spike length, number of spikelets per spike, nemdf grain per spike
and test weight increased with increasing dosestafgen upto 125% recommended dose of nitrogefl KbBN ha

Y) (Table 2). Application of fertility level incread the dry matter accumulation in assimilation oggthat in term
brought about increase yield attributes. Incredregleld attributing characters with increasing @®®f nitrogen
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was also supported by Khot al. (1989a), Dubey and Sharma (1996), A=adal. (1998), Ali et al. (2003) and
Rajputet al. (2004).

Consumptive use of water showed an increasing tvétidincrease in moisture regime. The highest ocongive
use (32.83 cm) were recorded under moisture regimg.0 IW/CPE ratio followed by 0.8 IW/CPE ratio; 5
irrigations given at CRI, maximum tillering, flowag and milking stages. This was mainly due to féet that
greater loss of applied water through evopotraasipin because of more available of water resuti bttter leaf
area foliage and plant growth. The lowest consumaptise of water (28.80 cm) was computed under lbwes
moisture availability to plant under three irrigats due to combination of lower surface evaporatind reduce
transpiration. These finding was supported by Khelaal., (1988 b), Singh and Uttam (1993 b) and Saren.et al
(2004).

Water use efficiency (WUE) markedly influenced Liffetent moisture regime. The highest water uséiefficy
was (119.67 kg h& cm recorded under irrigation applied at 1.0 IWERtio followed by moisture of 0.8 IW/CPE
ratio, 5 irrigations given at CRI, maximum tillegnlate jointing, flowering and milking stages aBdrrigation
given at CRI, late jointing and milking stage. Thigght be due to higher yield obtained with lesoant of water
used. Chavan and Pawar (1988) recorded that ther wae efficiency increased with increase in théQRE ratio.
Our findings were supported by findings of Rathaned Patel (1991).

The consumptive use of water (CU) and water useieficy (WUE) increased with increasing N levelaj25%
of recommended dose of nitrogen (150 kg . Application of more nitrogen favoured the grovathplants, as
they consumed more amount of water for their métalpyocesses and transpiration which in tern kedigher
consumptive use. The increase in water use effigiavith increasing N level was mainly due to prdjmrately
higher increase in grain yield than consumptionvater. These results were reported by Khelaal. (1989b),
Rathore and Patel (1991) and Limetral. (2000).

Table No.01: Initial plant population and plant height of wheat influenced by moisture regime, nitroge level.

Initial plantzpopulation Plant height (cm.)
Treatments| (m™)
(15 DAS) 30 DAS | 50 DAS| 70DAS| 90 DAS
Moisture regime

Iy 162.5 24.74 55.78 82.80] 88.417

I 164.0 24.87 55.92 83.36) 92.4(

I3 162.7 24.88 55.48 80.12] 83.23

4 163.0 24.87 55.63 82.62 87.91
SEm + 3.8 0.50 1.73 0.98 155
CD at 5% NS NS NS 3.19 5.35

Nitrogen level

Fu 162.32 23.80 52.58 77.99 83.83
F 163.62 24.75 56.22 82.28| 88.21
Fs 163.03 25.97 58.30 86.63] 91.77
SEm * 2381 0.40 0.97 1.33 1.21
CD at 5% NS NS 2.92 3.99 3.63

Table No.02: Yield attributes of wheat as affectely moisture regime, nitrogen level.

Treatments N:)u' nor:‘iﬁgllke Lengt(rénc;f) SPike| No. of spikelet spiké | No. of grain spiké iv%(i)gh?r(ag;)n
Moisture regime

Iy 89.0 8.11 12.1 36.2 39.18

I, 92.0 8.31 13.1 38.7 40.21

I3 78.0 7.33 11.2 33.0 38.21

Iy 88.2 8.09 12.0 35.8 38.29

SEm + 0.44 0.08 0.25 0.74 0.26

CD at 5% 1.52 0.28 0.86 2.56 0.86

Nitrogen level

F 79.8 6.93 10.0 29.8 36.23

F, 87.5 7.99 12.1 36.1 38.82

Fs 93.0 8.91 14.1 41.9 41.87

SEm + 0.38 0.06 0.20 0.60 0.18

CD at5% 1.14 0.18 0.60 1.79 0.53
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Table-3 Consumptive use of water (cm) and water ugficiency as influenced by moisture regime, nitrgen level.

Treatments| Consumptive use of water (dm)  Wateetfigency (kg ha-1 —cm

Moisture regime

11 31.34 114.20

12 32.63 120.41

13 28.21 108.57

14 31.18 112.12

Nitrogen level

F1 29.01 101.34

F2 30.10 114.08

F3 32.74 124.55
CONCLUSION

Suitable moisture regime for wheat crop grown ase@bed was found to be 4.0 cm irrigation at WOQPE ratio.
The suitable nitrogen dose for bed planted wheatfaand to be 150 kg N ha-1. The yield attributiearactewiz.
Number of spike, length of spike, number of spikgler spike, number of grain per spike and 100@ sesight
were significantly influenced by 125% recommendededof nitrogen. Highest water use fficiency wasorded
under the treatment combination of 4.0 cm irrigatid 1.0 IW/CPE ratio.
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