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Al)stract 

l:'ot cxpcrimc11t was conducted to examine the effect of oaLurmed soil PJ<'lstun; on gern1ination. r00t growth and establishment 
of wheat in compari.,on with normal condiuon. Fou1· wheal varieties 'it .. HD 2643, IID 2285. HC\\' 2.34 and Kundan were considered 
lor the study Reduction in germination (37'70). plant height (9~0), k.af area I: I SCJ and dry m<H(<Or (25'~, I wao recorded in 1att1rated 
cond11ion over nonnal condition. I-Egh root growth \\.'a> recorded under suturatcd .\oil 1ncisture conc'~!on. which was 3 l '.C more O\'er 

normal conc!1tion. A1nong four 'arieties. the highest root g10\1'Lh and luwest :eduction in o:her grov.th paran1eters were found in JIU 
2285. The varielie> KC\\ 234 and Kundan were p~rl'orn1cd alike ne.xt (o }!D 22>i5 HD 26-\3 ohowed :Joor rcspon>e "h1ch \11a' n1ore 

susceptible to 1aturated 'oil rnoisture condition Varieues. water regin1cs and il' ir.ltL\Ctions \\'ere founli s1gn1f1cant. 

Introduction 

ProductiYity of agriculture in cast.crn India 

especially Bihar. is very lo\v due to many production 

constraints. Excess soil \vater J.nd \Vater ~carcity are 

causing yield losses in 111any crops. '.\1onsoon strikes 

during second \Veek of June in Bihar. Normrrl rrrinfall 

of Bihar is about J 200 rnrn. SO<:r of \vhich is received 

in 4 n1onths frorn Jun.: to Septen1ber. cfhere is a short 

spell of rain generrrlly during Cirst fortnight of October. 

In ]o\vland rice. \vater stagnation ren1ains till >.:overr.ber 

follov.·ed by excess soil 1noisture till December. Rice 

harvest has to be done v.·hcn the soil is highly saturated 

rrnd in sorne occasion on standing \\'ater. Due to this 

exce5s quantity of residual soil mositure. it takes rnore 

than one 1nonth to prepare land for subsequent \Yheat 

crop 1A'hich leads to delay of so"ing. l"imely so\\·ing 

of any crop is a precursor to get better yield. 

·rhere rrre nun1bcr of \VhcJ.t varieties popular in 

this region under norn1al cultivation conditions. 

Performance of these '>'-'heJ.t varietie~ under ad\·erse 

soil inoi~ture condition is not standardized .. >-\ny 

variety, \Vhich estrrb!ishc~ \vcll under this condition, 

\Vil! elirninate delrrycd so,ving. An experin1ent \Vas 

plrrnned to study the effect of saturated 5oil moisture 

condition on g.::r1nination. root gro\vth and 

establi,;hrnent of \Vheat vrrriclics in comparison \Vi th 

norrnrrl cultivrrtlon. 

:\laterials and :\Icthods 

Soil \Vas very deep, poorly drained \\'ith clayey 

surface texture. Texture i\'as silly clay \Vith sand, silt 

and clay con ten• being i 7, 42 and 4 l ~1f.. respectively. 

Bulk den.~ity \vas l.45 g/cc and poro~ily \\'as 44.39'c,. 

?vlaxirnu1n -.\·ater hoJdiEg capacity and saturated 

hydraulic conductivity \\·ere -:J-9.1 '7l' and 0.3 cn1/hr 

respec\i\cly. 

Experin1cnt \\ a.'i conducted in pots during 

1999-200! at ICi\.R Rcstarc:1 Cornplc,\ for Eastern 

Region \\'i'.h fot.:r \\h'-'al \·2rie~ies nume!y HD 2643, I-ID 

2285. IllT\\' 234 2nc: Kundar .. T\VO \Vater regitnes \Vere 

considc:eci \'i7 ... 5 en: i:Tigat:or: \\;as giYe \vhen the soi! 

1noisture reached 2S~C &nd satL:rated. \\'ater applied 

frequently lo rr.ainta;n saturrrtioE point ( 48-49% ). Seeds 

\Vere sov.:i1 at 1 to 2 cnn1 de'Jth. Treatments \vere 

replicateC. four Lir:1e.;; ar;d J.rra:1gcd in completely 

randon1izea ciesig1~ Soil 1voi.o;ture content \Vas 

rnonitorcd cons;:2.ntly 1YitI', che hc!p of l'ime Domain 

H.eflectol.lCLry tT~ase Sy . .;tern). Germination \vas 

counted fro:n SL'' clay on\v2rds GrO\\"th paran1eters 

1,vere measured J.'. ti.lering stage of crop. Leaf area \Vas 

n1easured \\"ith rruton1atic ieaf area n1eter (Licor \tlodel­

IJ-3050,,\). 

Seedlings \ve;-e re;-:novcd along \Vith soil '>'-·ith 

the help of hand hoe. 'fhey \.vcrc kept in \Vater for fe\~ 

hours <111d the ~oil particles \\'ere removed by running 

\\'<Jter 1sith genc:e force .. .\ll (he roots \Vere removed 

fro111 the plant anti ;he moi~ture content \Vas re1novcd 

V>'ith tissue paper and \\'eighed. Root parrrmetcrs v.:ere 

1ncasured \\'ith roo~ length 1neasuring system (Ne\vman, 

1966). 
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Result and Discussion 

Seeds under saturc,ied co;1dition ~prouted 2 

days earlier than nor111:i! irrigat~on condition. Bur the 

germination \vas poor \\·hen the 1irne advanced and a1 

the 1in1e of final count. The a\·erage gertnination per­

centa,;e v..'as 92 Zind 58 per een:Ziges L'nder field and 

saturated condition. re~pectivel_v 1Table!J. The 

reduction in gennination under s::itu:·at;:d condition \\a~ 

599,:, over field condition. Rlgher ~ulk (1ensity and very 

iO\V hydraulic C011dUClivit:. J{ the ~Oii ha1npcr the 

drainage. lt leads to soil satu~·aticn ~·or long period and 

reduce the oxygen a\·ailability for rc~'.1inllioa of seeds. 

Each variety also ~hov..·ed \"<tria;Jle reduction in 

gerinin<ltion under S8turate~ soil rnoisture coc:dition to 

the tune or 60. 20, 35 and 35 per cent or t-ID 2643. 

HD 2285. HC\\1 234 and Kundan variecies. respecti\'ely. 

It 1nay be due to shortage of oxygen \vhich re~ulted 

in poor germination (!Ie:ydecker anci ()rphanor. 1968). 

The highest percentage of germinZitior. \Vas obtained 

:n HD 2285. \Vhich \vas .~igniricrrntly differing from 

other varieties. \'arictics like Hl.T\\1 234 <E1d Kundan V>'Crc 

found on par. Genotypic \"ariation in toier8nce to \VZiter­

logging exists in \vheat (Da\·ies c..nd Hill:nan. 1988). 

Y'ariety HD 2643 \V3.S found highly susceptible to 

saLu:ated condition. Soil n1oisu..1re rcgin-;.es. varit:ties a:-id 

interZiction of both \\'ere found significant. 

Leaf area of \Vheat varieties rneasured under 

saturated condition \Vas found reduced ( J 3 C:f) as 

con1parcd to nonnal condition. Le'.lf area of HD 2285 

\\'8S 36.53 crn'.'/plant, \\·hich \\:as :1ighest arnong all 

varieties fol!O\.l.'ed by Hl.l\\l 234 and Kundan. \\'heat 

variety. HD 2643. \Vas the lea~t in le8f area n1easured 

among four varieties. The reduciion of leaf are:: \\'as 

41 9C in HD 2643 cornpared to HD 2285. Gardner and 

Flood (1993) found that \Valer logging reduced leaf 

elongation. kernel number and fln<tl yield in cereals. 

\1can plant height of the \Vheat VZirieties gro\\D 

under ~<:lurated condition \\'as reduced \\·hich v..·as 11 

per cent lesser than normal condition. -rhe difference 

in plant height ainongst different varieties \vas 

pronounced 1nore under saturated soi! condition \Vhich 

\vere 24. 1. 17 ,4 per cent in HD 2643. HD 2285, HU\\' 

234 and Kundan. respectively over nor1nal condition. 

Hence the reduction in height \VZiS less in HD 2285 and 

high in Hi) 2643.-r:eatrnentc Zind interaction \Vere 

found ~igniiict:nl. 

. ..\dve;1titioc1s roots "·ere fouad deveiupcd in 

all the \\'heat varieties. v;hich \\·ere gro\\'TI under 

saturated conditions as ob'.iCr\ed by Cannel 1979. 
crable 2). ·rhe 'llean i:-icreZi~e in root \\'eight in ~alurated 

~oil n1oisture \\·as 24 per cen< n1orc O\'er normal 

conditio:i. Highest d.fference ir: root 1-veight bet\veen 

nunn<d and sa:uc·c.teci condiL:o1: \\a~ obser\ed \\'ith HD 

2285( .+ j c;~) fol lO\\'Cd by K L,lldan\ I OS~). HLT\V 234( 9~-l) 

and the !o\\est dlfference \\aS observed \\'ith HD 

2643(-J.'{:; ·rne \"~orlety HD 2285 recorded the highest 

root \\eight (l95r,11 i:< ~alLrc~tcd condition conipared 

to the susceptible \Ziriety hD 26~3 'vhich recorded the 

!01.\'e~t root \\·eight. H.oot Je;1gth \\·ci~ 76 per cenl higher 

in saturateli cur:.dicioE O\Tr norn1al conditior-i. A.111ong 

Y<irieties. HD 2285 rt>corcied 230 per cent root gro\Yth 

under saluratel: co!'diju1· co1rpareci to HD 26+3 
A\crage s-.Lrf"<-:ct area or· al. tne \'arietie~ \\a~ 37 per 

cent higher unlter ~::Lura;cC condi:ion cornpared :o 

norn1ai conCitior::. 1:-i ~a:urc:.tec'. c·onciit;nn. HD 22S5 

recorded 327 per ce1~t higher ~t:rf:Jce c:rea compared 

to HD 2643 ful1U\\·..:c'. jy KL::id:,ncl.SO'f) and Hl.1\\1 

234("""'5SC). IZoot cic:;,~e.e:· \'.,;~ :~ou:iJ reduced under 

~aturuted cor,u;jc'n. ·;::-c r..:c,:cr;cl'' •xas 38 per cent 

O\"er norrr.:J COLGit ci:- .'..hougi~ :h:: root length and 

surface area \\~·;·c .-,,unC -CJ\'."e~ :n HD 2643 it has 

recorded hig.1es: ~oo~ di:;1nc'.cr \1 ·~,'ch ma; be due to 

crop .~tres~ tE1cier exce.<s sc'.l n10i~tur.: .. >-\11 the varieties 

grO\\'n under ~<t:urate::l ~oi n:o'.~t1.2re 1\cr<: recorded 

higher root \"0L1r1-1e den~;t; O\ t:r 1~un11al condition and 

it \\'<OS high;:~! ill ]-][) 2285. 

Di'.lcrcnc_, .,_ c.~ ob,cr\ ed in total dry n\atter 
1,TD\l · :i~cC~:ctt:ir: :i:-:-1Gni; ·,,:1eat Yaric1i..:~ gro\vn under 

-;aturctlc~l ,-c!·.jic1u1' \·.1;\1 n·:i~-;10.l condition. The TDlvl 

\\"a' reduced li'lde:· ~c,:L::·<::cC :noi~a:re condition. \1hich 

\\a~ 17 per ::e::t .c.'~ O\er norr:0 ,2: condition. and the 

in:eractiorc be'.\\ec:· \2ric>Lie~ 2nd ~oil rnoisture content 

1vas ~ignifican!_ :ind inGicaccd :hat the \\'heat Yarictics 

responded neguti\el;. :o ~o'.l ~aturation. The highest dry 

inaltcr produccion \1·0.~ ob~er':ed in 1\·heat variety HD 

2285 and ]O\\·est i:1 lID 26.:.!.3. ()xygen deficiency caused 

by \vaterlcgg:ng reduces ~hoot and root gro\\·th 

(Troug:ht a1~d Dre\\·. 1980. Sayad. 1998. Collaku and 
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T.\BLE I, Basic characteri~tics of soil_ 

Soil pur:nneters 

Sand(':+) 

Silt (Yi,) 

Clay (Llo) 

Textural class 

Bulk density (kg m-') 

Saturated hydraulic conductivity (c1n hc1) 

Organic carbon (g kg- 1) 

_.'\\·ailabLe ?\T 1kg ha-1) 

_A..\'ailable P (kg ha-· as P_O) 

;\\ailuble K (kg ha- 1 as K
0
0) 

Harrison. 2002). The reduction of TD:\-I in HD 2285 
\vas very le~s (Jr;c) under ~aturated soil inoisture 

condition and it \\'a5 highest in Kundiln (37r,;:) follo\ved 

by HD 2643(22rl) and HLT\\' 234(J8C(-) 

Nuinber of tillers and nun1ber of leaves per 

plilnt \\'ere found hi£her under saturated ."-oil n1oisture 

condition. Though the gro\\·th recorded nun1ericLLlly 

higher values. but si-Jtistically it \Vas non-significant. 

The g:ennination of \Vheilt \\as ad\'er~ei:-. 

affected by ~aturated ~oil rnoi~ture cond:tior~ T:1e 

varietal difference;~ ob<er\ .:din the 'tuC:; ::1d:c:cte that 

ti1nely v.-heat SO\\·ing c::c be doc12 C\·en ·x:1er th.: soi: 

1noisture content i~ c!o~e to sa1urc:rio11 le\e: by c:doption 

of \\"heat \'ilrictie:; like HD 1285 \\hie!". is re'i>tJn\ to 

saturatl'd nioisture condition .. :i.. good amount of re,idual 

soil n1oisturc can be utilized effectiYely in !01-1: la!1ds of 

river bilsin~ in Eilstcrn lndiil. Optimurn fenilizer dose 

has to be identified for obtaining the higher yield under 
~aturated soil moisture; condition. 
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