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ABSTRACT

A field study was conducted on clay loam soil & thsearch farm of The University of Agriculture
Peshawar during Kharif 2012. Objective of the study to compare the crop water productivity of raaiging
two traditional (\=Azam and V=Jalal) and two hybrid (33025W and \=30K08) varieties having four
replicates. Soil moisture was determined by gratiimenethod taking into account soil moisture, fallh and
irrigation water applied. Crop water productivit€ WP) was calculated by dividing grain yield andatot
seasonal water applied to each variety. Resultwetidhat CWP of maize variety; Yanged from 0.75-0.8 kg
m® with a mean of 0.8 kg th CWP of \4t ranged from 0.82-0.91 kg fwith a mean of 0.85 kg th CWP of \4
ranged from 1.16-1.23 kg frwith a mean of 1.19 kg fhand CWP of \ ranged from 1.19-1.31 kg frwith a
mean value of 1.24 kg Th Crop water productivity in case of, Was low compared to FAO reported values.
CWP was found statistically significant €20.05) for the selected maize varieties. Resultsvsld that among
all the varieties Yperformed better therefore, it is recommendedrfayated areas of Khyber Pakhtunkhwa.
Key Words: crop water productivity, hybrid maize, traditionarieties.

INTRODUCTION

Maize is the ¥ most important crop after wheat in Khyber Pakhhwk and Pakistan. Maize being the
highest yielding cereal crop in the world is ofrsfgcant importance for countries like Pakistanislone of the
major cereals both for human and animal use amggown for grain and forage. Maize has its origiraisemi
arid and is not a dependable crop for growing umllgdand situation, with limited or variable radtif (Arnon,
1972). In Pakistan, it is planted on about 43% pegparea with the production of 461,000 tons aretage
grain yield of 3671 kg hhand 37% in Khyber Pakhtunkhwa, produce 101,518 tand average grain yield of
2984 kg hd (Govt. of Pakistan, 2010).

It is normally cultivated under smallholder contiion farming systems, both under rain fed and
irrigated conditions in the major and minor seastitt keep up a correspondence to the Monsoons. Fo
maximum production a medium matured maize cropiregbetween 500 to 800 mm of water depending on
environment (FAO, 2012). The effect of limited wate maize grain yield is significant and cauti@ositrol of
frequency and depth of irrigation is required tdimjze yields under circumstances of water scar(#sO,
2000). However, crop growth and seed vyields areeigdly lower in the drier seasons due to low water
availability to crop need, as a result crop goedenmmoisture stress condition which is the sigaificcause for
yield loss in maize after low soil fertility (Edmees et al, 1992).

Maize crop is a & plant, which is more capable to use £@olar radiation, water and N in
photosynthesis as compared tocfps. Crop water productivity (CWP) of maize ioabtwice than gcrops
grown at the similar places. Its transpirationadtinolecules of water lost per molecule of 8i®ed) is 388,
corresponding to 0.0026 in CWP (Jensen, 1973)emifft maize cultivars have varying water requirenaerl
crop water use efficiencies (Asare et al, 2011 Vields and crop water productivity are differéont different
maize hybrids. Also irrigation water requirementffati statistically among all the hybrids (Maria,(). To a
careful estimate, only low water availability tooprdemand results 50% or more declines in averégdsy
internationally (Wang et al, 2003). Maize has ahhigater and nutrient demand with the floweriregstbeing
the most sensitive to water stress during whiclingyeeld may be decreased by declining grairmber and
kernel weight (Pandey et al, 2000). For norgrawth and development of maize, its maximum anghev
yields and high class, it is essential to keepnogitisoil moisture during the growing period. Owlgtimal
situation allow the plants to use water as thedmise
Objectives

Specific objectives of the study were to:

Determine crop water productivity of selected maiageties.
MATERIALSAND METHODS

The proposed study on “Comparison of crop watemiregqnent of traditional vs hybrid maize

varieties.” was conducted at the research farmhef University of Agriculture Peshawar, during Kha012.
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Experimental Design

The experiment was laid out in Randomized CompRitek Design having four replications. The
detail of the varieties is as follow:

V, = Azam (Traditional)
Vs = Jalal (Traditional)
Vs = 3025W (Hybrid)
V, = 30K08 (Hybrid)

Field Preparation

The experimental field having size of 95 m x 19 mswploughed and properly levelled before crop
sowing to make sure the uniform application of wdkgure 3.1). A pre-irrigation was applied to tiwld for
easy tillage operation and plots preparation. Adfiitch of one meter width was constructed alorith wach
sub-plot from the main irrigation channel for thesg entrance of water. The experimental field waisleld into
16 subplots of 4 m x 20 m, where plant to plant @wito row distance was kept 0.2 and 0.70 m, &spdy.
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Figure3.1 Layout of experimental plots for Maize
Crop Sowing

Maize crop was sown at recommended seed rate kd 28" in rows in the last week of June, 2012 by
hand hoe. Weeds were removed manually when reqtoredve losses of available soil moisture andients
from the soil. The textural class of the reseaiol goil was Clay Loam with the maximum infiltratioate of 8
mm hr. Fertilizer (N:P:K) was applied at the rate of 800 kg h&, respectively.

Deter mination of Soil M oistur e Content

The moisture content of the soil was determinedyiawvimetric method. The first soil sampling for
moisture estimation was done at the time of cropirsg. Subsequent soil moisture samplings were edwut at
an interval of 7 to 10 days until harvest of thepcrSoil moisture samples were also collected itwéen
irrigation periods to check depletion of moisturethe soil. Similarly, after each substantial raanmoisture
sample was taken. Final moisture sampling was takéme time of crop harvest.

A soil sample was taken at 0-100 cm depth from degdtment of the block. Soil moisture samples
were dried in oven at 186 for 24 hrs. Percent soil moisture content wasutated on a dry weight basis by
using the following formula:

_ Ww-Wd

w100

B

Where,

Soil moisture content (% by wt.)

om
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Ww = Wet weight of soil (g); and

wd Oven dry weight of soil (g).

The percent soil moisture content on a volume bagis calculated by using the following
relationships:

v = pb x :—I:
Where,
ov = Soil moisture content (% by vol.)
pW = Density of water (g cff); and
pb = Bulk density of the soil (g cf.
Irrigation

Flow rate of the watercourse was measured witthéhe of cut-throat flume, which was installed a th
inlet of the research field. Discharge readings thedtime of irrigation was noted periodically ukie flow cut
off. Each plot was irrigated separately by applyting measured amount of irrigation water.

The irrigation was applied at 55% depletion of &lkde water (FAO, 2012). Subsequent irrigationsewer
applied to the respective plots, when soil moisteched to critical moisture level. The criticabisture level
on volume basis was computed as follows:

Qe = FIC—— %WX 100
Tire

The depth of irrigation to be applied to each plas calculated as follow:

Dy = DTRG0
1Rk
Where,
dw = Depth of water to be applied (cm)
Drz = Depth of root zone (cm)
FC = Field capacity (%); and
=] = Soil moisture content before irrigation (% byly.

Gross irrigation requirement (mm) for maize wasghted from the following equations:

GIR = 2
Where,
dw = Depth of water to be applied (mm)
GIR = Gross irrigation requirement (mm); and
Ea = Application efficiency (%).
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The field application efficiency was taken 80%,deercome the losses of water due to non uniform
infiltrations of experimental field. The time ofigation required to get the required depth of wéde each plot
was calculated as follow (Jensen, 1998).

f = qudw
Where,
t = Time required to irrigate (s)
A = Area of subplot (1)
dw = Depth of water to be applied (mm); and
Q = Discharge from the watercourse{).s

Crop Water Productivity

Crop water productivity (CWP) means producing mfored with the application of less water. CWP
may be quantified in terms of yield, nutritional o or economic return. It is an sign of link beemethe
amount of water required for a particular reasod #ie amount of water delivered or used or (Kij2@03).
CWP can be expressed in kg'mnd is an efficiencyerm, showing the amount of viable product (e.tpdtams
of grain) in relation to the amount of input (culneters of water) required to produce that out@ubp water
productivity may be defined as “the mass of physpzaduction or value of economical production cédted
beside gross inflows, depleted water or availabédew (Moulden, 1997). The crop water productivitasw
calculated by using the following formula:

__ Crop Tigld KR
CWF I::l-cgl,."mi:l ~ Waterapplied (m3d

Statistical Analysis

All the data collected for different parameters wgabjected to the statistical analysis approptiate
randomized complete block design (RCBD). The amslysthe variance and LSD test was carried outetect
whether the actual evapotranspiration of differaatze varieties was significantly different.

RESULTSAND DISCUSSIONS

A filed study was conducted to compare of crop waeguirement of traditional vs hybrid maize
varieties during the Kharif 2012, at research faritThe University of Agriculture, Peshawar. The alatas
collected on actual evapotranspiration (ETa), aoefficient (Kc), crop yield and its componentspwater
productivity (CWP) and harvest index (HI) of tradital and hybrid maize varieties. The results ef study are
presented and discussed in the following sections.

Crop Water Productivity (CWP)

Statistical results revealed that there was sicguifi difference in crop water productivity (CWP)adf
the varieties (Table 4.3). There was not much difiee in mean values of CWP of traditional and taybraize
varieties. CWP was recorded minimum 0.8 kg for traditional varieties Yand \4 and maximum for hybrid
maize varieties Yand V, have 1.2 kg m(Table 4.10). The difference between CWP was niighthat hybrid
requires more water than traditional and give higjrain yield. Lower CWP values of;\and \4 could be due to
rainfall during growing period, as CWP is the fuant of grain yield and water applied including ffaih

throughout growing season
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Table 4.3 Analysis of variance of crop water productivity of selected maize varieties

Varieties Crop water productivity (kg m~)
Vi 0.77d
Va2 0.82¢
Vs 1.20b
Vi 1.23a
Significance *
LSD 5% 0.029

Mean value of same category followed by different letters are significantly different from each other at P 0.5 using LSD test.
ns = Non significant, * = Significant, ** = Highly significant

Conclusions
Some of the conclusions of the study are as follows
«  Highest crop water productivity (1.24 kg3jnwas observed for Mand lowest (0.78 kg 1) for V.

Recommendation/ Suggestions
« Among all the varieties hybrid variety,¥30K08) performed best with regard potential taigtyield,
crop water productivity and harvest index.

« Similarly, V, (Jalal) is best traditional variety as compared¥ tdecause of its grain yield and yield
components.
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