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The Sreld exPrITRHLS Bere ;'a;.'.a"n_ded frowr 200204 fn winger Teazon o) Rry'curfm Auriendiinred i;'u.fm.r'ﬂ:', s,
Famaitipucr, Bibar comprisiug of sixteen treatment combivation of differens sllge wetbods (7 ol idion o eney
{4} Revavator 1ified maise veporied supetiar orerall other tillage praticer i vespert of buik density (1403 sn 30
g wr')y sail rivenptlh (2,70 and 205 MPa), infitsravion raie 0420 aud 0.437 om Bt} and porvsity (195 nd
30.24%) i bath the yrars, respectively. Plant heighs, root radinse, 1AL redutive R water content e
sfgnificantty bigher over zero-tilted maize with 5 19 6 IrEgasions wiily water saturation effeit bend shar poe
being masimuni (8 sero—tifipd anate (GO0 %) andd avinimuns S ratamstor fifid wintdgE (G2 il
recarced 10 s witnimam fvel in e raf rectiing 5 fo 6 irvigations, Rotarwior i1l waie b
conssmptive wre of water (2. 38m) buy Tignifieanily higher wuter e effieiccy (119.39 Kg/ hec-cas) are
fillage practives, wiile il was fornd minini af fhe Bighest fovel of irrigution (95,28 kgf ha
wraze with 5 19 6 irigaions fetched syt Braia yield {57.20 and 67.29 g/ ba') . Mavoer:
16,833 har' ) sar recorded sith rotavater i magze with 5 ievjoations (Re 14,515 pa' ).
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Introduction

Among vatlous factors responsible for low productiviey, soil molsiare availabiliy regas

most limifng factor because erops are very mucls sensitive (0 soib-maisture sors, i
theit crirical stages. Strategies to winimize crop water stress include-ictiparion, merensed + ¢ wone
and conservation of soil maisture by increased infileration, reduced evapeiaion and - crmu

- exploitation of aeailable sofl water, Whetens, impact of tllage is routed througl by prove g poad

soll rilth condncive o berer crop growth and development. Acwally tllage aliers o sphiere
envirpument Ly modifying most ol the physical properties due formation, dese ion wad
rexrragrement of soil particles and aggregates and aleernation in elod size disirilhution.

Adequate soil moisture is requiced for aormal development of maize crop ar 7 stagus ol
growth. lowever under Limired availability of warer, seheduling of vigaon o the - st eritieal
stages increases crop productiviry and waier use efficiency as defeterious effec: i we
1ot equally pmnou;mcd over all the growth siages of erop. Ouly quantity of watcr iy 5. important
toe getting higher yield but tme of application to the crap is considered as deciding (o wor for yield
of any crop. The excessive use of these vigal nputs viz. tiilage and irrigation 1o g higher and

deficir is
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figher yicld to meet tlie growiny need of cscalatiog population not only dnmm:,hc_,:; rhe _Pl()l]lgljli]l'y‘
by increasing the cost of cultivation but also degeades our matuzal cndown*{cnts iz, 5.011 m}d w::tcr;
1 Nogrh Biliag, winter maize has hecome a welt adopted crop with Ligh yicld potenrals (30-60 g/
crop has increased rremendously. [n spite of established yicld and other

hay and avea under the bl
adoption at farmer’s level an a scieanfic pattern need 1o be

advantages of dllage and isrigrarion, their

developed. _ ‘
“Thus, keeping the above facts view the prosent mvesdgalon wias plaaned aud conducted

’ . . . .
with an nbjective w study the respons: af winter maize to differen soib- tlth and irrigation frequencies

and to evaduate the impact of intemeting factors on soil, water and plant.

MATERIALS AND METHODS

The field experinents were conducted dunng winter (Rai) season of 2002.03 and 20[?3—04 at
Tihut College of Agriculaure Farm, Dholi (Muzaffarpur), o campus of Rajeodra .-Xgr_icu[‘mrai
Caiversity, Pusa (Samastipur), Bibar in Split Plot Design with three replications. The sott {}II the
experimental plot was sandy loam o texture with pH value of 8.23, organic carbon 0.46%s, ﬂvallubllc
N_'l" and K (gl 212.1, 205 and 125.2, respectively. The bulk density of the r:x;lncrim.cntni sod
was 1A47g/ ce. and evaparation during the experimental seasons were 23.7 and 19.5 muo. with a lpml
cainfall of 1340 and 1385 cm, respectively. The treatments comprises of {our ullage practices
{Mata plog) + 1 dise ploughing+ 2 hacrowing+ planking (conventional tillage) as T'f 2 cultilvatox+
Planking {1°), Rotvator once (T,) and zero-rill planter (T and four irrigation fl’CqLII.CﬂCICS ou d1f‘ljcrf:m
ph}-sioiogic;il stages stages (Sob play) @ Pre- koee heighe (30 DAS) + Knee l‘LICIgl'It(I"\:t.l) 4 Silking
(Lotal 3 irrdgations) as b, Pre- knee height (30 DAS) + Kuee hejghr(kn) + Silking + IMle!g { F Ot.al
4 irrigations) as [, Pres knee height (30 1248) |- Knee height(Rn) + Tasseling + Mllkmg_f _Czr"ain
filling {Total 5 frrdgadons) as 1 and Pre- knee Livight (30 DJAS) + Knec heighi(Ra} +.'l“'.1ss<:.1 inidation
stape + Sifking + Milking + Grain [illing {lotal 6 trrigations) as 1. The Composite maize varety
[!qu!{i} was sown on 18 th October in hoth the vens. Row (o réw spaciuy was maintained at 60 cm
with a eommon fertilizer dose (NP0 R0 of 12075 50 (Kpfha), AP and K feetr .
as basal wlule, N was ;1[)[1]'1:_‘&.[ in three cqual spiits {1/3 as basal + 1/73 at Foce stage and 1/
sphied as per weatment. Al soil, plant

1T WL

applicd
3 ar tassel lsination staged. In cach torigano 6 ey water was af : :
and irvigation observations were liken by foilowing standard procedures andd caleulations \‘-’11.].1{',
vield was caledtated on the basis of act plot arca, Belative leaf witer content and water siaration
deficit were ealenlated by using the formulu

W5D = Saturated welgiit —Frc_shﬁgig__}ix {00
Sutursted weight - Dry weight

Results and discussion

Soil Studies

Ttk density tended to decrense as soi-lth get finer due to differeat dllage operations. The lowest
etk density was tecorded with rotavator tilled plots and the highest in zere-tilied plots during both
the years of nvestigation. Reductdon in bulk density may be atrributed to increased soil volume by
lovsening tse soil due to different dllage practices (Whahyuni, 6101} As soil dlth get finet duc to
different dllage practices it weod to decrense the average suil strenpth of the tlled plots. The decrease

in rotwaror tilled plots was 17.6% (Table 1)

Soil-water-plant Relafionship in Winjer Maize ax A [fects iy i

Table |
Lifect of Tillage on Physical Properdes of Surfure Suil (60 cw) alter Flacvest al Madze

Treatments Years

200203

fa) Bulke densary {rogrw™

onventional cllyge 1% 133
P eadtivator + Plankays | 4] a0
Jlotmater onc .33 1.30
Fern-rilf pluntes .43 b0
(L) Sl streagedy (M)
Conventional nflagy 224 204
2 cultivaror + Phaokang 235 |
|Lbavator vy 20 205
Ferg-ull placicer 2.56 230
(e} Infiltration rate fom bt
Cemreentiomal tillage 033 0.337
2 culbtivater + Planking 0328 0.325
Rotavaior ciee 0.420 {4352
Zersaill planrer 0316 11333
) Porosily ()
Cunventional rillagre 48,68 VR
2 cultivitar + Planking 16.79 4717
Rotwatar unce 49081 50.94
Aertetil planrot A6.02 17.17

Rotavator tilled plots had maximurn infiliranon rate 0,120 and 10.432 em he') duving both the
yesrs of experimentation hut minimam average nfilradon rate ¢ not follow the same vend in
Loth the years. fn the Lest year, zero-dlled plots showed mimmum average inlilieation sae (00316
cin ) whide, in tire 2 year culdvator tllerd plats resulied i lowesr average infilrtion rate {1323
cm by The increase i infibrration rate artuburedd re che maximunn oxluction in bulk deasiog: and

had proncunced etfece as ot purnsiry and macro porosity bath increased, way be correlated wih

thie findings of Bhusan and sharma, 1997, Povosigy tended w change witl: different ullage pract
A the soil il get finer, porosity mereases (Table 1), Flere, maxinun averape porosity wis olserved .
in rotvater led maiee 4981 and 50,94 per cene i botl the years, respectively whilk, the miniman
purosity was recorded i by zera-flled maie in the fivst year bucin the 2od year of exporinwniation

cultivator dled tnatee and zero-tlled mawe showed cqual porosiey of 4717 per cenc

Phunt Studics

Tillage and frrigation siguificantly affected plant height of wintet MaLze woainrsry
(table 23 Significanly lugher phant heghe was veconded in otivaror nlled mze (18970 cmj over
vero-ilud matze which was followed by conventonal allage and cuwlrivator tilled mutee. Crop reTCIvED
3 und 6 iroigations recorded highest plant height 12282 and 182,62 cm at macarity ovgr 3 ot 4
itrigrarions,

Maximum root valwme was tecorded with rotavator dlled maize ar 120 DAS (17063 o) over
zero tillage (37.05 ¢c). Rootvolume was significanty lugler witls the crop receiving 6 no. of irrigatous
(46.34 cc) over 3 and 4 Lerigations bug was found at par with erop reccived 3 no. of ledgation.
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increased leaf apeg index (JLAN
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Yield Studics
15 significant difference due 10 different tillage

2) indieates that there we
arohed with rotavator

higher geain yield was 106
rillape (5100 Ky hah) and enltivator
1d (61.8%0) nwet

7 6 Lrrigauons

Yhe yield of pratge {Table
anid [rquency of trrigation. Significantly
(5895 kg f") which was {ollowed by conventional
5 kg L"), Rotavalos ulled maize reported an increase in grain yic
prain yicld was recorded stpnifcanty higher with crop reativin
atiers (4085 kg ha'y and 4 irrigations (1479 kg ha'y bur was Found at pas
prations (5945 kg ha™y. Thete was jacrease of 354 per cent grain yield in
f crop recerving 3 BN,
crred significant nuence on gain yield in
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pillage practices ab sA0E level of irdpagon. G sain yield of conventional o
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than 3 and 4 frripgations 10 combination with different Lllage practices. The maximum grain yicld
alytained in rotavaror {illed maize may be due to superoriy b physical envivonment by mainiining

d tesser bulk density over 2N orher dllage practices,
voured yield attributes i
and increased WEE also helped yield

alied in increased grain

lowest 5ol hardiness, moLc infiltration ate an
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walct sAtBIaton detficir and mone relative loaf watet content
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