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EFFECT OF DATE OF SOWING AND IRRIGATION LEVELS ON WATER REQUIREMENT OF WilEAT
CULTIVARS

Siivant', LN, VERMA AND SaNIEEY KUMaR?

Rirsa Agricudtural University, Ranelu, Jharkland - 834006

ABSTRAL

A field experiment was conducted during winter season ol 19935-97 at Ranchi on sandy loam soil o csbmae the doail,
consumptive wiler use, maisture-extraction paiern, crop-co-cilicient and water-use etficiency of whaat cultivars timdes
dates of sowing und imgation levels, Timely sown wheat (2 | Moveniberd used 3,27 mnn water day 1o produce 3300 kg/eeim
fha witlh water the elticiency of 8.35 kg gruindba-mm Peak watee-ise rate {mmdiy ) coincided with Towering st ol
wheat, which was attuined during second week of February in timely-sown e duriing seeond week ol March in very Lo

sown wheat (7 Jamuany ) crop. Highest crop co-efficient was recorded i Janary | 1124 tor timely sown and in Febinan
(0.B2) for very lile sown crop. Ihe crop irogated al crowi-roat initigtion, waxmum tllenng, boot and milk st
consuwined 3845 i water w produce 2671 ki grainha with waler-use efficiency of 6.95 kg grain/ha-mn water. il
water use and surfice soil-morsture extruction inercased with mergase in irrigation frequency. The crop recciving P
irrigations had higher sesonal (0,71 as well as month-wise crop coctiivient with ms peak (0.96) a0 Febirary AT
peceiving cither 2 terown-rout initiation and boat) o 3 (Crown-root inittation, boot and milky wrigations. Wheat cultis .

(HIUM 2349 consummed 1 EA mim fess wiler than K S0066352 3 o produce 237

of 6,93 kg grainha-mm owater,
Key words: lrigation. waler requireient whieat

Water, a key component of crop production system
governs realization of full potential of high yielding wheat
cultivars. Under limited availability of water, scheduling
of irrigation at the most critical stages increases crop
productivity and waler use efficiency (Prihar, 2000)
To increase the productivity of wheat in plateau region
of Jharkhand. where availability of irnigation water is
meagre, knowledge of daily water use is necessary for
timely scheduling ol irrigation and efficient utilization
of applied water. Thercfore, present study was
undertaken to determine consumptive water use.
consumptive water use ruale, crop coeflicient, moisture
extraction pattern and water tse etticiency of wheat
cultivars under different date of sowing and irrigation
levels.

MaTerials ann Memops

The field experiment was conducted during the winter
season of 1995-96 and 1996-97 a Birsa Agricultural
University Farm, Runchi (Jharkhand) on sandy loam sil
with pH 6.2. The soil was low in organic carbon

1 Sejentist (Agronamy ) FCAR Rescinch Cumples for Lasten Region
WALMI Comples, Phulwani Sharil, Pama - BiH 305 (Bihan)

13 ke prain b with witer use efficion

(1.39%%), available nitrogen (198 kg/haj and b fin i
avitiluble plosphorus (17.2 ke/ha) and potassiedon o
kp/ha). The soil was having low water retentiis e, apiaits
(95 6 mu/60 ¢ soil depth). The trealiment., woers st
out in split - plot design, keeping 4 dates of veee bings o
timely (Movember 21). moderately late (Do 1)
late (December 21). very late (Janudry 7) e 3 Brheabied
fevels viz, crown-root initiation and boot (¢ i1 L 181y
crown-root initiation, boot and milk (CRE1 41 4 T4

crown-rool initiation, maximum tillering, boot iid bl

(CRL ¢ M1+ BT + MK) in maip plots, toos R
cultivars viz. HUW 234 and K 9006 . Seb plo v it
replications, Wheat was sown 20 ”.1" apart @ one -I"'-.'I
depth with a sced rate of 123 kpfha, The ceege s
fertilized with 80 kg N, 40 kg PO_and 20 1 1 o0 4a
form of Urea, SSP and MOP, respectively. Phadi ':".'.‘l
niteogen and full doses of phosphorus aidd putash e
applied as basal at the time of sowing, The iy
dose of nitrogen was applied aher First irvigsition o
crown-root initiation stage. Crop received S0 cm depth
ol water for each irrigation as per treatment, apart lrom
86.7 mum and 452 mm rainfall during first and second
year of experimentation respectively. Pariodic soil sample
(0-660) cm. depth) from sowing to harvesting at 13 das

intervils and betore and after 24 hr af each rigativen
was taken to determine consumplive water ose, i
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Table 1. Periodic consumptive water use, grain yield and water-use efficiency of wheat cultivars under different date of
sowing and irrigation levels (Pooled data of 2 years)

Suivan ef al.

Treatments Consumptive water use (mm) water-use

Nov  Dec Jan Feb Mar Apr Seasonal Grainyield  efficiency

(kg/ha-ameay - (kg/ha-mm)

Sowing Time
Timely 82 601 1277 1273 720 - 3953 3301 83s v
Moderately late C 340 1200 1230 825 - 3594 2767 770 el
Late 103 119 1204 874 45 3345 2065 617 4 S%%
Very late . 350 1146 121.5 270 398.1 1324 444 ¥
C.D.(P=0.05) - 5 5 oAk e 75 :
Irrigation ) )
CRI4BT 384 955 1117 65.1 - 3106 2071 667 7
CRIH+BT+MK 362 97.6 1183 932 - 3454 2349 680 7
CRIFMT+BT+MK 36.1 028 1339 1097 384.5 2671 695
C.D.(P=0.05) - - - - 195 -
Cultivars
HILJW 234 380 972 1174 9.4 - 341, 27 695
K 9006 39.1 {000 125.2 88.2 3525 2355 6.68
C.D.(P=0.05) - - - = = NS =

MNote: Detials of treatments are discussed under materials and methods section.

Table 2. Crop coefficient and rate of consu mptive water use of wheat cultivars under different date of sowing and irrigation

levels
Treatments Crop coefficient
Nov Dec Jan Feb Mar Apr  Seasonal
Sowing Time .
Timely 23 061 112 091 0.50 - 0.74
(0.82) (194) (4.12) (4.39) (3.60) - (327)
Moderately late ' 043 1.05 033 040 - 0.67
IO ! (136) (3.87) (4.24) (3.17) . (3.24)
Late *, ' 029 0.98 0.86 039 022 063
' ' {0.94) (3.61) (4.15) (2.82) (224) (3.22)
Very late - 0.38 0.82 054 024 0.54
: i (1.40) (3.95) (392) (4% @GN
Irrigation
CRI+BT 067 0.84 0.80 029 - 0.58
' (2.13) (2.13) (3.85) (2.10) - (2.96)
CRI+BT+MK 063 0.86 0.85 042 - 065
(2.01) (2.01) (4.08) (3.01) - (3.20)
CRI+MTHRT+MEK 066 0.50 096 049 - 0.71
211 (2.11) (4.62) (3.54) - (3.46)
Cultivars \
HUW 234 063 0.86 0.84 040 - 064
(2.00) (3.14) (4.05) (2.92) - (3.22)
K 9006 0.68 0.88 0.90 039 - 0.64
' @17 (3.23) (4.32) (2.84) . (3.20)

Nate @ Details of treatment are discussed under materials and methods section,
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Eltect ol date wf seewtng and irnigation levels oan waier ceguramcat ol wheat cultivars

co-efticient was calvulated by dividing consumplive
water use lor a particular period with corresponding

value of pan evaporation.
Restirs anp Discussion

Effect of dute of sowing

Date of sowing influenced the amount and rate of
consumplive water use. Timely sown wheat consumed
maximum amount of water (3953 mm) and produced
highest yield (3301 kgfha) with a water use etficiency
of 8.33 kg prain/ha-mm water (Tabhle 1), Seasonal
consumptive water use, its rate and water use efficiency
decreased in proportion with delay in sowing time.
Consequently timely sown crop consuned 10, 18.2 amd
32.6 per cent more water than that used by moderately
late and late (359.4mm), late (334.5) and very late (2.98.]
mm) crop respectively (Fig. 1), Timely, moderately late
wheat used major share of their respective seasonal
water use in January and Febroary while very lute wheal
in February and March which coincides with boot 1o
flowering stage of wheat crop. Further timely sown
wheat ulilized waler at its maximum rate while late and
very late wheat utilized water at lower rate during crop
growth period (Table 2). Consumptive water use rate
increased with crop age, reached its peak during
February and declined sharply in the month of March in
timely, moderately late and late sown wheat while it was
more or less same during February and March in very late
sown wheat. This may be due to the fact that later sown
crop was March in very late sown wheat, 'This may be
due 1o the tact that later sown crop was transpiring
actively while former was provecding towards
296

wheat extracted masinmn anount of swaler (07 #44)

]"ul'l_"’.‘iilrl.il:._'_in..:a; |11.|Il||'i1_-' (Pal cr o Fiely soiva
from sunfuce sorl (0= 108 i) and e reduced shighily swith
delay in soveing as it was 3787 per cent in very late
sown crop, whereas the reverse was true lrom sub
surface soil ¢ 3060 cm (Fig 1) Crop coelhivient dlso
increasad with crop aee amd swas aasininn when the
Crop was in '-,'i_l___'_ulIL:-IIn '.'L'.:._!L‘[.".Ii\ ¢ EJnh-ﬁh |J||.1:n. with
maxinuun traaspitation and therealier dechined (A garval
gt ad P97 T was sranimvin vaboe Jducing Jansary in
Timely sown wheat while very late suan whet aliained
maximue vialue dovtag Juring Febroaey ¢ Fable 20 Higher
seasotial and montlew e crop cocthioent o tinely soava
wheat led to higher water regiiiement colipased with
that o1 Liter

W L s

Lfpect of drvigation tevels

Wheat irrigated al crown root initiation and boot
stages utilized 310.6 mm water o attain maturity and
produced grain yield of 2071 kg/ha with water use
elhiciency ol 6.67 kg grain/ha-mm (Table 1.) One extra
irrigation at milk stage increased the water requirement
of wheat cultivars by 34.8 mm, with additional grain
yield of 278 kg/ha and water use efficiency of 6.80 ky/
grain ha-mm than 2 irrigations. Further, ong additional
irrigation at maximum tillering stage increased the
consumptive water use and grain yield by 39,1 mm and
322 kp/ha respectively, with further increased in wate
use elficiency of 6.95 kg/ha-mm than irrigation at crown
root initiation, boot and milk stagss. Periodic
consumptive water use and its rate increased with crop
age and reached its peak, during February (boot to
Howering period) indicating that these stages must bhe
matched with adequaie irrigation supply. Water use rate
at different growth stages depends not only on the
transpiration but also on the evaporative demand of the
atimosphere (Pal ef al 1996). The rate of consumptive
water use increased with increase inirrigation frequency
beyond crown root initiation stage (Pratibha, et al. 1994,
The pattern of soil moisture extractioh revealed that
maximum ulilization of moisture was form surface soil
{0-15 cmn) and it gradually decreased with ircreasing
depth of soil (Fig. 1), This might be due to maximum
concentration of roots in the upper (0-15 cm) layer
(Bandyopadhvay, 1997). Wheat cultivars raised with four
irrigations extracted more moisture from surface soil
(0-15 cm) than 2 or 3 {rrigations where as reverse was
tivie with sub-surface soil. Crop coctficient  increased
with crop age and was heigher during January - Febiiirs
then Precember and BMarch Clable 23 Duciog Janucy
Febimary crop was dal vigonous vegettive growth phase
sl adanune Lanspiration without teman kabile et e
in cvaporative demand of the atmaspliere but it dectined
theivalter probably due to decreased i transpiration along
with increased evaporative demand. Increase in lrrigation
frequency also intluenced thie crop coefticient. Wheat
receiving four irrigations had higher seasonal as well as
wioshily crop coelticient than the crop receiving 2 or 3

i lgations,

Ertect of cultivan
Wheat cultivar K
thraughout the goowth period god had fi s seasaiial
\'-u-::-,lunpli\c waler use (352 5mmi} than HUW 234
(41 ) (Table 1), Contrarily consumptive waler

Uik consumed mpre waltes
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onal consumptive Monthlsy crap co-efficient value of both cultivars

imereased with incpea=e in crop age and reached the peak
witl increase in crop

pse, water nee efficrency amd s

of cultivar HUW 234 was higher than

waler
witlue of Both enltivars mepepsedd

ealti Eoontn However, no sienificant dilferenee was
nhacrved in respect of grain vield hetween cultivins K ape and reached the peak valoe during Januwary (HUW
D006 and TTITTW 230 Wheat cultivar HUW 28 extracted 230 and Pebruary (8 90063 and declined thereafter till
e maris e than K O006 Tronn top -3 can s deptls matority O Dabde 2.
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