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INTRODUCTION
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Saoertela water availability, vnotcfeie prices, 
MWirosaeatel eoasteaiato m 3 iaeseaee I n  the cost of 
energy sad lafeoay lias sverwtseioaa the present icy farmers 
to a groat extant* Hater Imu* fesewa each m  important 
eoBao&i&y and ita teEtegaaeat Is fete raQfOsei.fem.ty of tho 
feanaera, 60 ^zovida the xsroger ersjuBt of v&tar and air for 

his crops,

(fee iaporteat m.a®»iaa of lw& gnsuty la ito 

eapseity to toJ4 the iapafcis that ere fey*&ie& end to ossaze 

tboir see hjr taa plant. Is. the ease of water* this sjosltty 

io eoHod vaster holding capacity, "o maintain ftwsmz&fele 
ao&dllions for crop growth, waiagsacat of gfey&iesl eoiiSiWwis 
of coil is highly asoeoetsy*. The footers to fee consider®! 
are sslstoro# aeration, tesporcters and tfes resistance to 

root penstratlffla to the depth* nowaslly reached fey the 

given sj»j>,

aeiatesre atraoe la  ideate, Is  s resultant of eomblrtee 
effeetis of aoll aoiatere otrees la  the root 300®, resistance 

to water movesmt in the jda&fe, atosotal control, and
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as?- fe£8g$g& off iksMs? «w taascragfr ilisiigit is  

m&, off M s ©ci3** '-fffee M & ltff off

m&0mm -amiiftijl® isp^-ii; ■&$&* on .$&& . M l  ssi &&$&&*■ 
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l i o M ' efffeofc m fefce #efe*i? £Eg$i?l££ $$*&? i f  tfee 
ffea -to© «®§tsr of wafeee is®»w®i ^M'feeajMsfeiaap©*



3nisr Kstefea condltloae* especially after tee saiisy 

aeasoa, ejtaeeeive rats of water loss by evaporation stela 
be slaleised 4a increase tea water availability aufl water 
use e£Xlci«®ey of eK̂ as. 'r'uieU&B ftwe an. Isjosteat role ia 
JtnflAsanolBa tee obova fasces® srS si* the physical asa 
etwaiosl properties of soil*

Evajxss’fttienal t a n  of voter fron coil le eoasi- 
dsrobly higlses? ia eoalnria regisno teai huald region© sr.a 
constitute single iargeat toss of wstose fres field. In 

Stiver aoiatcr® realms#* ww water is «s*« for evaporation 
r&teer ibsa aroj> production, raduBlBg water as# efficiency 
( w lv r.'*4» 1376) ,  £osk»s by avepotreaagiratlCB are iws» 
oorarobla rasa arc aawslly eanclfiareS tto ztt>% sate? rssjoira- 
aant.

’lays snfl aaans of cutting tela wsete tod i»ea tea 
object of Bony Investigations to tte gsvat* Uoay hem 
tried i® creating a soil uuleli cad exceeding, foreisjt tasteriala 

over tao acli oarfaeo •;irh varying 3e*reej< of success. She 
eeoaoale aspect of tee prcvieos i.e.* the jsCBsifeillty of 
growing arose in ffiors areas with tea obss irrigation v»sc.v 
is of vital iapostaaoe, for aost of the (agricultural soils* 
tae reduction in evojx»atiaa ana t«»swatws BonageESRt
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over extended period (Prihar and Arora, 1980). Appreciable 

conservation of noistore could be achieved by concentrating 

on crop residue on a portion of so il surface as well as by 

larger application of water.

The comparative efficacy of these mulches may vary 

under different conditions depending on different aspects. 

Some mulches act as nutrient suppliers also, faddy straw 

can provide about 0.05 to one per cent phosphorus. Certain 

mulches like rice hull act as reflectant preventing the 

heading up of so il by radiation.

Present study has been undertaken uith the following 

objectivess

1. To study the effect of different mulches on the 
phyaieo chemical properties of the so il.

2. To study the effect of mulches on so il temperature 
and seedling emergence.

3 . To investigate the effect of mulches on soil 
moisture characteristic.

4 . To study the interaction effects of so il tempe
rature and soil water on plant growth and yield* 
using Bhindi (Abelmosehua csoulentus) as test crop.
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2,1. "Xfsct of different culchos oa aoil physical 

properties* with ebphaoto on aoil temperature 

and coil water,

vers applied to crops fros the dawn of 
^tjrlealUwe} mainly with a via:.- to conserve the soil 

poistiare. .’aieaiifio investigat-ons, on fcfce use of 
nwlehea/was dlreotel rasisilj to the soil conservation 

aspects, ©a well ao tfco ohengoa i& soil strueturo cafl 

effect on soil teoporafcttre* inoreaoo io. or^aaio coo- 
toot of the aoil, nicrosial actlvitloo asd availability 

of nutrients,

2,1,1 Socparative of itst of different caiejiiag materials.

IJaneraes t%ec of mlefees hows bees tried froa 

roeke ooa stones to slowly deccaipojine materialo like 

as.-} dunt, eiii;s and vooa shavings, alfalfa wad boon 

s t e ! )  hay end moanros <3 safe ana I hajasa, 1943)»

Colng dry leaves as c»aloii, the east of Irrigation 

tand ,ioo5iia  ̂ oa& bo reduced &od soil can be

Improved </iafic âehc ŷlu and fta^bftariignaa* I960)©



'fffe# sgoooay |£t w to ecmtroi taeik® ssiotes feat fcosn. p o to

fej? %mm.. <t$6l> ..,̂ g mi Siifffe Cifiil t o  $8$3eevl' C1$ff>*

She gres&M aammt off re ©ttofe witti. ver©

wlife <&ss^ sail f f t a i l ly  avg&3&fe&# ort-i r e s i d e s  mM. otfega? 

flamt vasts pHa»ls like straw*- «W«f lw e %  vsft top i 

© to  aaft immA t$ Imra&m t o  m%® off imfflltmtioa 4ff . 

w a t o  M t # ' t o  to ll, t o  mt&ln m il s o is t o r s  t o  t o g e r  

perm it CtlOMisg t o  ©fisrtcm* 19&8* t o t e  g|. 1§$8t. 

#&«$&$&'.gfe j&  lifts)*

i r la ls f  sM ta s to d  %  tt ite ity  C W ?) m .a tsgsr 'M v s  

t o t  I tf  Isst ar» ssM&t*' $a «* -tell tntttife

wiiteii iptfe M  sssatt tft yl-e li-i ©prssiiiig pew*

©©stage' sipgrtpsi-ts off weai t o  $rmrit$.<i& off to il -©rosto*

®Iista©istJfe „g| §| itf?§> t o t o  t o t  fe§r w %m$ &%m* 

msAgk msteev off itMgatto® am fee tersato  fey oaa to two*

itess jjfi sSk C W 5 >  fB W r t ' i& a l l i g k t o r  e o i e a M  mme 
rtffipctits snaicfcee art lot# etfflsito then Saxfessr Oises* 
Uetal.Xtt study Mti&o&ed fey Mm sfeoto tfeat meSlai® t o  Tmmt$ 

ap&sto? yedwoed tii® water loss ewer # lay© fey 1*4 t o  $»? as
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/non (1&S6) has observed that the rioa to ll aob bs 

bho superior refleotant tot appear to ulae the most d iffi

cult mulch to fceep in position during heavy reins, la  las 

opinion otrew oailoh is the eost suitable ssuleto in iioutb 

Seat ftsla. It  possesses a© draw bseSaj escort that the 

layer should be thin enoo^i to permit the emerging plant 
to (p i through.

Mulches will hastes eaargenoe sad improve yield. 
Ode was proved by Vender Zcsog ot g-t ( 108&) . They tried 

with different smlehes in different seasons on potatoes.
All HuXahes hastened the eaargeneo r&te and enhanced the
yield.

S.t.2 Influence of mulches on sail teapsrature conogeaent*

the loss of heat energy free the sell io aelnly by 

radiation, convection m i  evaporation of soil moisture,
Che anletos severing the anil protests the soil from noc
turnal cooling and sloo provesta toe evaporations! loss 

during dey time m i fceopa the soil cooler, s'adleigh sad 
©each (194S) proved that aa tfco soil temperature increases), 
the water stress alao inorcases.



Records of soil temperature for five years kepis by 

Sahnite <1363) ei 1 to 4 nut 10 Inches depth In a ollt lees# 

le ft  bare or raulehol with 1*5 t/ecra straw showed that 

nalehed soil was 1 to 2*? waraer In winter and t to Z 'V  or 

5 to 4*2? aoolor in sprtag and owes? than bar© ooil. Bally 

temperature fluctuations at 1 inch depth were twice as 
largo,

km adverse effect of tsuleh ia  reported by Dorokhov

(12©9> that the saulohiag reduces the day blase temperature 

and inerenees the night tesigerataro of soil ana also in- 

oraaneg the possibility of plant injury by night frost.

the straw suleii eonaiaerably lowered the osxissm. 

ooil temperature* especially waen the prevailing temperature 

was hi^j. the stetewi tecporaturo was only oiightly 

affected by straw mulch (Bsuaael 3!  1971 and l»al, 1972) 

Bsilchlns algal fiamtly reduced the aextaum soil teayersiuye 

oaaewefi at 5* 10 and 20 00 depths* there as najdswa tear 
per&twe was resondcg by ussalokaa plot, tripesthi onfi 
K&tiyar (1504) got the oese irons in soil temperature unger 
straw euleh whloh raised fro® 19 -  88,?*C. Similar results 

were obtained by lioofly et el



i i

Obeervatioas ssSe m  soil tmgtrfitaro at one hm'j 
intervals by laX {1972} indieatod that Uime were phase 
diffejremaes of daily tetagerstur© fld94uatJ.onB am to 

sulchlag. tm  ractKliaun for anaalo&eS plots at S oa depth 

eoeurad at about 5 SI followed by a sharp decline; while 
the EajKiaaa for the onlchad plot® was around 4 BS with a 
gradual Sealine in the teageratuws*

Sehta and ĵsihsp (19T ii observed pregreaolve 
deoreaao is aajstsnsa soil teaperature with inereaslag sate 
of wheat otoaw wish fcou 2 tcssaa to 6 tensea/ha. and also 
tbs mlsMag redseod tonwserature by V C  at a depth of 5 oa,

Venkataohals® (19765 la hie estgerinent in soli tosâ  

garatur© reveals that the sate of heat flow tsaa the soil 
anting algfri Use ie sedsesei ean®tdarai»iy m& tent is ean- 
eerved in the soil, this is observed for hi shop toage- 
raturee during the noraisg house ia the raalohed plots, 
fiieilsf* results tees been r&garted by CajeaJra Siri gad 

Singh (19&3),

?mtetaohelm (13765 in hi® studies boro also proved 

tbefe the mulched plots recorded lower temperature daring
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prolongs the precmm of olsv? evaporation £%m tbs ssoil 
eoyfsee. "ha regaltiag soil vetoes eaatsnt aleo dscroneca 

soil sarfaco toaperafc-ure through Its effeeto m soil themel 
properties,

'"%& BUlatea will M W e  She eoiX temperature in hot 
conditions anfl is  «iater M trill Steas tbe soil teapes-etm’s 
higher than aurreaaSingo (Tanfler 2eag £t £l 1386)

8,1*5 Soil stbyeiesl properties a© la&uaaeed by mulches.

She practice of soil, mulching boo considerable in
fluence ee sell propertien each as balls; fianoity* vetoes 
holding capacity, sell aggregation, porosity* hydraulic 

conductivity, iafilSrcbiea ate,

Savelis and He Calls {1361) reported loaer halls 

density sod fetter w&t&wtefele aggregation m m il m a 
rem it at atub&le mulch tillage than clean tillage,

Rgporinents conducted fcy Swassau end ielrasta (1S6S) 
in a soil which tis3 a pd of 7,4 to 7.6, a taw® content of 
5,73 to 3,9 S> and field capacity of 24*8 $ and ea Increase



in  teaiKKsfaars froa 10 to 40*0 increases the ssotairt of 
MSta estsraotabla pteapfcorotas by SO .6 f»» Oorreopanaiog
figaroo for on increase in toUs, density f*oa 1*0 to 1,4 

g ea"9 sea on iaorsas® in BBiotura fro® 11 to 31 f. ware 

f»6 and 840,4 ?’♦

la i (197Q) roporfcol e higher tealk aenaity in tbs 

twaBletea plot, %ai» during 1960 to reports®! that the 

Balk daaoiiy of newly olmtsssA tropical elflssle was de
creased with increase in the aalob,

Kaaaloa end Eanja (1962) eotiSooled experiment on 

too effect of Bolehlng os tolls density* the effect on 
Solis danaity of the soil urn found to be highly signifi
cant. Kaiohlng is  general decreased the bulk density. 
Kiaiaaa talk dazwity was obtained for traat&sato which 

received emlchlng*

Hathaa et el (1984) observed insisaifleaat influence 

of mulotos on too balk density of black coil,

2to effect ut soil aggregate ci.se on. soger boot 
eoadlias asej^ense was exaGincd by* Hsaaaeron (1361). Be 
found that finer ncsregatae ( tern) ham totter ooloture 

auprslying ocpselty.
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Wm m$gtA§ sw too r s f e M  o f  toe  ©.©to A t o i i  t o  to m  aigbfe 
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o b & te  t o o  l a f i t t e i t o s  g*#® f a o s o a e o l  w im  i*m m m & m  

£ g t o  .

M .  M M  t 1 $ 8 0 )  t o s t  t o o  f e a ? t o s l t o  o o o ^ -
j.

tetto itr  ©f too aenlf el#a«?e4 toopiest aittoate w« 

i ^ H f i l  i f  asftaitog* Hotoo&$&$& i l f i i }  t e e  also 

s s o p w t o l  t o o t  t o e  a e M e s U t r i t y  w m  l o f X o s o o t o .

I f  is&tooa* it. «s© 6 * 0  em/iu» to ®m%m% ptot «o& i t  

m i $ $  t r s ®  6*1' t o  f* Q  oa/*s? t o  p s t o & e i  s t o t *  m m g .  m ®  

t o o r e  w m  m  O & ffO o o fie o a *  ■
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lal s i  13i  < 19tS)> r opened that the gor-stity of tte 

newly eie-isod trepioaX afi’isoto was tarn the an-
enlehafi control* "efcaas Mk U 'JW / reportas tost tte 

tstsi porosity was? aJgstfie-jsSX’; lafiacaaed &y noUfacs 
teiag «te fleets crop* tti® Inereece was 16,6 ?te 

dtffereaoo wore ao& slgnlfis'ati to® m sb Huo oropa. fiie 
€et*«i|«aog w.psaie sxitw? feoleu s&s nulchso wuVX omo 

smzsi'sm%a& for the eiswe effect*

in tie eaos of yaHlole aiao distiibotlon ike 

Tsrcsntejc si' oourcse and aoSlw® a®afi fraction Here not 

eltard* %&»»&* tfcit of wsy coarse assail is  laet’oaoea 

with Iftoseoslnj waldi arts* teelt at s i  <1985) tews 
TOf&i'tefi ttet %im proetiea of soil saaleH% tea eaa- 
Btiesefel.0 loflsmee os ©oil ^reysrtioo end conditions*

S»1*4 Tfa’sct of fiffesest ssalahoo oa uoil eater i<s tension 

ead polenta*

(Sulehea were ap^lioi for variant*; crops wen fron 

vary aaoieat feys* Tiio asto Intention behind (wishing is  

to conserve vai&txms* hoSwi «y oi uvit&re concljfie that 
uHehce arc ossfol la  soietwe ooHoeSTOfeiess ss»a fcecsl to 

increase yielfluCiilel&c sk  f£L 1978) •
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Beailva top (1©?) lies etafiied the ^turleua phases 

o f swleMog end eemelwSea with benefits like conearvetion 

of aoletepoj prevention of erosion, iaowsaed thickness 

of aereMUs layer, aleoinatim of weed eoapetitton sod 

eeoosasy is  its  nao ware Attributes to traah suleliitig.

Hontca end Kaodraff C1S5S) feoafi the prlaary affect 
of salebea ay iaeifaoeisg the leaetb o f vapour path, and 
the energy absorbed "by tfes aaleb has l it t le  taflusaae on 
the water loss*

tavcr (19&5) was of the opinion that artifioissl 
calctos jsreetely rstwfl evaporation sad protest the soil 
fiwa direct ray© of the m  and wind eummt* eonoequaatly 

the sail was kept cool earths vapour preewwe of the sis? 

ia the tsaloh was mm  aaorly the oa® as that within a s  

sell eir.

la  ©entreat to the findings of the waiters sentioned 

show, oany do act corroborate tbs beneficial effect of 
auloMng-Qahooa g& gl (1S&1) showed that the downward 

aovcaeat of water aco not is «sy v/oy different in Was 
aalohed plots then that in the unaalcned.
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cll@et©i, fanl* *.- . }, *. 9 * , , -. ,-.i iiaifitssiff

i^BaAsaS *wssittt Mi«a fa»a

plots fat fafa 0*10 «st& 10*80 «a  &ej>tfc ussa lit else noticed 

feimt, ttli® ntileMfi€ liiSltss'lii'i IbSlitoBOEd fa® aat.st issMlaf', 

©sp&ott# oa& aoisfcw® mtemm &ltmm%Qm oi* to il*

mOi0mm M '-M a s M M  an® fe »«8 fc l8  «
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§ii0mMSA a r t  li i ii ift it  f l t f  4t 4ta*t ataww to& to  w  

gi&l&ta w98*'to*«ga*!§. to i$gM riM » to 41 f i f l i j
t o



20

ESaper (1951) worked oa com has foanS that She 
yield was ajjiWiciaaSely aoufelsa fey a 10*0 rise is tew- 
peratwra above 20*0. la vegetable crops yioM laareaoe 

with aso as fsulehss was reported fey ?a«sl (1965) and 
Saaoognad iiifBujo (136?) »e also Baxter (1370) end Jaeharo 

(1975) proved that the Aut«m straw mulching increased 
the yield*. They also proved that the poach trees grow 

hotter end profeee mcwo fruits on euiebed soil.

%eX (1)74) also proved that the Silver greln 

yield cm  fee achieved fey smlohins*

"itufiiea as ssafly lam  m ils  at imdhlana fey Eliom 

et ai. C1976) ehouea 13-a6;v* inoraeee la dry forage yloM 

of summer maize with straw mulching. ScsoH t. i(yhre 

csftd 3m  0 Sanford (1970) also got similar results.

Alisa and Siuisunbiai; (1977) showed that the 
isulaMag Increases the pleat growth parameters and rMsosa© 

yield and starch content ia ginger* Coconut leaves were 

the hoot snjloh. followed by rice strew.
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Sail peoSomSiy latlximmo various
stegee ©f $4asfc growth m& soil eaafiUimo* emu mod 
gsrsaiaeUan to yield. It infliaeaoaa agtcSw « f  plant 
aotrlcnte asa soil nsstelasfc ambmt.

242*1 Iaftaaaoo of M il teafajjafeissa oa me seed
ssmlmtlm*

tf&tSiao ecnitaetea isy Uoode (1860) showed that
t&a geisaiEftUm « g  4sl«®ea «S soil bMjssrsfcwaa beloe 
SO4® oai Inhibited eteave 3Q'Ct where s® Segsta M. sk 
<1964) rejswted that aiffurnit genotypes sSsrn genetle
wsslatleas is aialsMS sarainaUoa teajseyatwes.

3jeXiitia8stsl.fi betaeaa tentgerafctu* and eoedliag
OB&rgawa la cotton sees! <i«s studied by ./asjtw&t 
(1967). they .affirms that flto mmcggnm sat© c m  bo 

yrediotea by mwiag the soil tsagaratoret alms the 

Sate of osaeganae of eso  ̂ io eoaateai with w ious  

r«eg«8 of soil taa^«sattts®»

Black low (1373) m i r&e&em. M  <& (1983) in
formed that t&fi m il tmpai'atvc&s restricted the gawi- 
naaltai fey Its effect *  istJifeitiraa.
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Tswasetiag soil Smjjeyotwt} reflwsefl tbs p®el<si 
of tiaa batesea smluc eiasrgeaes £s?a» 10 to 11 flays
<»iOi§aesjo 19T1),

Kallasoaetbaa Si S i C1976) »taen?®a isSst ia easgitos 
®a& tsowpea, at 85*C was post asfl at 40*C

letbal, Hiefe panreeteep of vlgaa?aws eeoSliog 

g3?owt& uaa oteerroa st 30 «3& 35*0*

Rteieaa o|, (1382) stwflioa tbs effect t>£ oms-
staafc teupav&ttura os IsjlstfeaS eeoSa eo»t ot a feg&si of 

4 as mS eaowafi tfcsfe late time .Cron eeuisjs to saoroe&ee 

was 23 flays at 10°S* 6 si 13*8, 4 flays at 21*0 end

2 6s0s at 22“e„ la  tt*o oaoa of e,tm&&%lm. ratio of sjetascry 

roots stew a liaeoa.* rslati.-®sfi»ip ttatwsea 10 ana 28’C, fta 

olniem taaporatwre was mmm4 3 ’S, tto optirag} sroa i 

30*s UoagKtlan rat® ranges f » a  0*3 as/be at 10’e to

3 aa/te at 30*C,

f&e ejrfciswsL faage of soil for oear-
ganea at wlseot stas Sem& to be 20-25’ f (#asUtsla safl 
SogsptCa i.ao 19833,



24

S*2.2 Soil toBperatar© asfi pleat growth*

Influence of soil boapssature on pleat growth ore 
manifold with iaei'eased soil teop&rebure coergoneo wao 
hastened anfi earllness geoaoteS ia tsalae (Killi3 Sk £&
1957)* Etsey also found a liaaer growth rate over a 

teaperatare range of 60 -  80*2'.

Brouwer (1939) obtained batter growth of peas at 
higher teaparature in laboratory as wall as fieH Stadia'S. 
Bry cat tor produotios also fallowed at w w  trend*

Barrows and Isroen. Cl952) reported that growth rate
of Raise progressively retarded with doarsaeing soil 
tcaperature.

naaosroh eaadaetei by chawdtaay and Ghildyel (1970) 

an the shoot growth and yield response of rioe variety 

i .8-1 to different sell temperature revealed that maxims® 

yield obtained at 32/20*c resulted fro© higher shoot and

root dry -weight greaterausater of effective tillers said 
epiJcolets per panicle and lower ayikalet sterility (hindeman 

sr,d Hasa ( 1973) and H m svaif end Selina It ( 1961) have
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reported a najttew giant height oaa fey «ei£jit at 29‘C. 
Susbkala oaS Bagexsga Kao (1982) oboervea that the leaf 
twaa oai plant height of soy bean was found to bo saxtaura
at a iessporfitare range of 26-32*0,

2,8,3 Sffeot of aoll tsaporature on nutrient uptake.

Soil terapsrafcara influence plant growth by aCfoottng 

soil isolefcure, aierobial activity, sasyastlc eetivlty etc., 
thereby affecting tits nutrient ugtate oiai low toaporaturas 
elou <So«n the inbote of water by roots and extrera© beat 
cotes plant life  difficult. By tsore raisins or lowering 

fciis testpwabura, l»e pronounced effect on tbs dacoapositloa 

of orgaaie and esinerol eoaponento of the soil resulting 

relecee of pl«at nutrient,

Vm&es Haneot ana Booymeaa (1955) aeterniasa the 

nitrate opiate at e, beoporature of 5-40*3, the uptsko 

at 10*8 vim about 301 > of that at £Q*e» ihtrauabsrg (1958) 
reported that the upt*to> of Jŝ  at 7*5 was 332 of that 
at 31*0. Bo also tho potaaolsia content of roots at 10*c 
wss about 402 of that at 20*0, 1‘hia oapsrlcants show



tlsat sfeo lea. tsfttjse iu rotejaSaJ % loiwrint, the fceiij'mjtm’eo 
Bat 0:rj»Mia&lo euoaats of RiteaSo. j&oofbafce esa jrofeatfty 

S-otsssiaa wo absorbas at os'aau! the rdaisas tc&s&rstufe 

fa** ĝtwBh, flso eoneeatsfc.tiw sf aitjrejen* Tfcosj&ofBQg 
satoias, aa*jiaslTO eaS alaor eleraaato ue*s little cffcetea 

try the m  tcsaesaieofos,

"ii»H4ioa C15oO)» ■Powae-s* r«fi sfoiahssoa (1860) eaJ 

?ellsoa sa (1960), -O-'i of thsa fcsve vanosUA titot 

iBssireeoeS c^ojhii set® w<sk> aetieea with id£$o? teqjwatwao

soieb wapa ©twflfeatal uitfe tise lB<jro&s,ea -apt-'ite of mtsieatc 

m  the er&p yias'sa.

Xsw soot ts^swratas’sa asat-eese® «he ra% «-4 safcuz* 
omteats os* tbi, lorvi,.e snS ssese of ioaaod asfl oacv beoaa9 
oea tho "g%» 5*2«» Pg09 So? £00® iî S eonfcsat of oBossSbey 

'Seats (Hoid £& tCSis) *

figaifioaat increase is  the sstrient Betake with 

laaswso to teapasatBra la  a aoo Of nl»,>a?o"ea* s©»ansiBn» 
Hafigaasfje aa& ao^ «? by wbest lustre feifia *»ijo*’te3 by ul-.ito« 
CleM on® ’railsa 11971). Siuii,«? saoaiee v>as?e s'spayb&a by 

'Hiayoc* 1980 In Soy bom foa? jhooj-h/Oitiag Keio!.eoo» (197*3)

.is cob* fas? jahoorfcoyafc on® p&tsasisaa.
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?he ocsyhoa oiiseraliyatiofi Increased with voicing 

fesarsaeatwoj feat not linearly* {2mos, 13S0). ."b higher 

t6nx«erstiMfas (35“4®*C) shoot and root eoaaaaVation of 

iitas?ec®n» pissajfooroafl, BOteaeiua «&} zina deeroasuel while 

that of Boron increased,

According Is cornilion (1900) the absorption of 

plsr.ij natfiettis % tasc&o roots tiers mol; gveabely 

tni'tasnot.a by toraperat'ars* the affaet seeas to bo sr l-  

oorily oa jtibeapeub lufenoloootiQtu

2.3. t a i l  uaiotujw iajsota oa se ll tsaperature sad

co©Beq.«e»t of Cast on plant gsmth end yield,

jotl taoistare baa sa to ortai* role in deciding 

tto ph/olool and cheated 'jycpertien of aoil} fertility 

of soil and plfnt, growth grcetoly tSeperdle oa the roletare 

afeatao of ihc t>ail» As tisa tempers* tore increases tae 

water atyeau aloo iaci'oeoes U&lleigii sad Goueh ( 194b).

2,3.1 ‘J o ll vntor jtaifc relationships.

?ba lea f area index w ill ha eAaisas wiaoa the ev&i- 

Ip'cle soil moisture is  leas doe to tsfec fast that ctjccnaaie
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water wao not availe&le for tho full expreooion of amp 
growth. Similar reaalt have obtained by Gerard ana Covley 

<19635, lasfcln £1. (1970).

Saeeareh aawled cut by Seller <1959) shows that 
tto soeoific teat of water being high, the rate of testing 

end cooling will bo slowed dam resulting in lower ten* 
peratore la  tbe afternoons end higher temperature during 

night,

Per seed garolnation tumid (wer 9Bp R.H) emlrm- 
;wnt is required, wbieh Is normally jwseaat ia soils ©van 

whoa the soil moisture ecntent opprsaobeo the permanent 
wilting percentage (Hieherds end %ata, 1958).

Hsafes (1560) proved that as tita teqiHsrataaro in- 
cre.ae.c-fj the avaporstioaal rate also increases seoalting 

the soil drying wSsieb leads to the increased erust strength 

end asoreeaed ability to crop growth.

la  eola eounlrlaa the oulctes er© uaed to increeoe 
the soil teapwrafcwe. Worsts cswiod oat by Cleatem (1960)
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2.3.2 Soli water ocd coll temperature in relation to
glaat growth.

soil water Is iaflaeneea by the eoll teaperstara. 
She research eoBdaeted by lloore (1943) sevealed that oven 

though the aaslsua water content ia the noil decreased 

by teopsrature, the infiltration rate increases -*ith 

laereaaiag sell tenperctwe<

Soiatore content ia the aost iaporfeant factor whiefe 
influences the eoergenoe of oeeilinsa. Aa the soil ten*- 
peratur© increases* at first* the eaergenee rote increases. 
Sat after a level it Ssm eeem  (Hughes J& *9S0)»
Siniler research eoadsetod 'ey spring field C1968) es seed 

aesfflinatlon at 6 levels of moisture straoa in the range 

of 0*15 bes? and et 9 tes^eraturaa revealtd that gemination 

daersasod eignifieansly m  the Boletus® stress iaeraaaed.

isfeen the soil ooiature ie Eaiatafaod et field 

capacity, the eaergenco and survival ia adversely affected 

by soil tcEj-emtare (Soeebee and Herbal, 1969) aid when, tis® 
soil aoiataso was only sll#itlj' above wilting points tbs 

Mfiiela wats observed to extend into new coll* faatly to 

meet the soiaMiro needs Ctroose, 1971).



A© tesieioa ©oil inoreasa&t

t&© i?at# f f  '®m%¥§mm &a& tsisfl. -gsargeoo© nf all sp 

ieelliicgi. j|j| jgl #978)* Says®. C1979.) siMiweS itet
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%& mrnm ©f t&$ -i§m§Umm for
mm$om@p.. trtslali wSt& iaeresaing tmpsmtvurs*

S*4* iB&ttmm «? m il mis&we mM mob

As® «€ii3 $  t t  S a s ia tl 1 1 3 6 1 )  tfro  s o i l  j t o i i  '®p©&@® 

psttms&tg' relate# "111© root -&yA%m m& tbs m%& tf
root tMs im t®m 60p§M& m tfc© wet©?

mb air.sapj&y ia t&© soil*. % '̂mmmA st ©axM^^rat©* 
trim al© e «t6 #  -to tn© r o o t  sg&tm m& # » tbs smgst&tim 
tfcep Smm fro® © to r root©* Mitfe in© ogoepHo® of tbs. 

ex&mtis f %m%&. asfi ja few p&eftt© s^ort> pro?*

©tleeltf ©11 tfeeir.wsfcer tbreogh wm%& sml tlio stfeeii^atas 

#f reet® nn ate -• - g ■ ®®r£aae$ 4@p«if n ©a IMs m%m% #t 
tfee root- a^eto© e$d ©a ill® efflol&tejr of laSi¥Mtse.l root©* 

tbs Im&s&t&ms of root ©fatsms far proper malatet©ease 

©•# water iialia©© Im tn© |4aat- ans! of *®x©oigb&.

fcsra* v a r le t ia ® * m s  afcBeryed Isy S t e m s  agd Bahama ( 1 9 4 7 )



a«4»1 Soil tengcrafcurs ana m ot growth.

High sod low tffiBperafewrea say limit root -̂jrowfch 

f-.ssi&t (1945) m& Wilson (1§81) fount! the ogtiiwa coll 

fcetagemfewee for roo t elongation* fcefcvoaa 33 and 36*6 .

liaison m& SStiapteso (1066) invest!gates that each 

spades of p lm t isao a oiaiiaaa coll tesaperature below 

wMeh no elonsetioa eeeanes. Above the emitaua tenper&fenra 

root elongation rate iaoroaeed aliaoat linearly wJ.th tea-

»emtar© geet-olsaggfeinseastG inereaasd

the elongation doereenon rapidly (Ohoaflliury and GMMyal 

1970).

Safer and Sara (1970) nnd Wilson (19f>1) in their 

osporimmfe with plgafes tsiSer different root teajjaratasee 

proved that the dry rater rrfcio of root ana ahoofc in
creases with iaarcane in soil temperature.

to ® midmost fteaperatur©* above whieh

JtosQsroh carried out ty Pearson g i <1970) showed 

that the rate of root elongation gradually increased with 

inorcasins soil tcnpgrataare up to 326C and then sharply
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decreased with further temperature increase. The effect 

ef teageratiwe ms mm  proncnmeed at high jE and at low 

levels of soil atwagth.

Allnaraa arid EbIIbok (1973) observed that the 

initiation of adventittoae roots of eora la  the 0 -  to cm 

sell dojrfch was dos&nently influenced by so il fcenporatnre,

The crops arc hifjily sensitive to high soil 
teoparature at the seedling stege I>al (1978) was of the 

opinion that during early ataijoa* the root activity Is 

eoBfiaed to the upper tm oantisctere at soil end the 
growing point of crop nowatas below the soil surface 

daring the first week. Ho also observed aone chloretio 

syupbema is sisiee and seedlingo grown la  Uhnalohsd plot, 
this say 6s Sac 4a the poor root aeralepaeat which res
tricted the nutrient tip take.

MOB 0959) reported that at hlgliar tesaperaturea 

the root growth wee rooirletea because o f the higher 

ethylene concentration C >  ? ppo) la  soil.

the response of seise roots to soil ienporature 

was shewed by frihar et pi ( igfie). 5Che alteration In



soil tempcrattare oauaaS by straw atsleh significantly 

Imraesed rooting density ia the upper 10 ©a of the son 

but decreases below 15 «a depth.

Egrovia esa Saosev (1975) end lata? ej. (tges) 
contacted esparlracate e» temperature as® dry matter 
protaetion of Avocado plants ana feaad the dry natter 
psvtaetloii of roote as bmskIbks at 30*0 end elnism at 
10*0. Above 35*0 it suddenly aeerveocd.

Heorby ssnd fJye (1983) were of the opinion
that the root growth inoreasea with lacrosse i»  root 
temperature.

for a soil taapsratttre range of 24 to 37*0. the 
root length and root distribution was found ta decrease 

at higher end lower raagcso of tesiperaturaa ia eoy beatt
(ihiahtola aafi Bagsa'aja >'«o* 1983). Kscduf? e| nl (1985) 
shewed that root temperatures affect root extension, oeoe 

radius, root surface area, Master and length of roothatrs. 
Both lower mi bitter to&poratures are imaful for root 
growth sod development.



35

2*4*2 Roll moiatare end wot growth*

Soil Balefettro te the deciding faster of root 
growth m& develeisueat* Sxtoasive real eyab&e* was 
aium %9 absorb ve&w from. greater volaae of soil 

1926),

Besmot aaS floss (1g60) observes that the lower 

lavsls of nslstet inowsaoet! tha root depth la  plants 

where as fotsafl as the lower level of aoiatore iaoreaaesi 

the root weigsts. Inoroaae ia the eumbor of roots par 

pleat and mors rest hair oaSer cmeb conditions wore 

observe! by Z&acSt ££ (1957)-.

Tsmem <1941) fossa that the root growth in tree 

saeSltege inversely proportional to the available soil 

soiotwe content* Csnaaa (1911) '.•.•e&vor ilg20) esa Hearer 

snd Greet <13823 foand that the depth of penetration of 

root eye tern fepeMea m  the dopth ta which the soil was 

wettci;. Bat SJi8E}«s (1S27) breesele end Grider <1934) 
were of the opinion that roots off at least eertnla spados 

soda penetrate ia  to soil balou perasnan-5 wilting point.



36

l&if&resr m$ VMmum? 119 9 7)#  Hsad (t@ 39)
C 1 9 4 & ) ® w t  'M t s l l s r  4 1 9 4 # )  oq8m bS,4ovq& m m h . m  

®@8fc 'M is e S y  t o i & e r f M S  g s s i i t o t o a i i *

Bgo&O# tjs#. Jfeltof « i  l l l f l )  statei

w m % 3  l a i m  a  K a l s B e ?  W 'w x m ' i& m  m. s t s i s t  a r e a ' t o  

i i g f  » © l l  a s i  a t  S t e a  ® § i s m $  £ t * » ’ t t e t  m m *  B a t  a t  t t e  

%&m t i a a ' tfe o y  mm t o  a t i l i M  tfco  p l e a t  g a f c io a t e

.la i&o'&xy goll*

■ Has*# (1 9 1 9 1  aosiftttetfli. o x p a & lR a i i io 'm . m i m  m i  

fmm% tis a t m to e  mil o i& o b * taaroaoaa#  naista
r t n t o  ostvaofcoft m  m%0p f e e s  lmm> to ft o a #  Asot&a#
# 6 i%  n a s t ie s  o a t lagr ftaagatea ffi , k i t t § i § )  a&otn& f l a t  t>y

w i t o  . i n d 4 t o g  i y g i g a & a a s  j f c *  #  t o  f  w a s t e  t o  t b &  o a r l y  

ata® ea#- t o e  w i  a f i t e i  i««topsl ls®rfetos?#

B o o t  & l«g j® fefci@ & 'Va» 3 $ ptf8 ole !& y lay m
im$?mm t o  s e l l  « »  o a o tt^ a  « t  *ie ®  %mm I t a l i c s *
.qfe al» 19&7)* @oll toto iiteet sisft
i M t o i f l  a f f e e t  t a  w a t e r  a t » t i ^ t t o »  ' I f  t o f t o i a i e i a g  t t ie  

r o o t  p ^ w t o i s a f i  lay i a f t o w | : a §  t M ' i ? f w t t e % i e  a o t t o t t y  

o f  x o o t s ^



. s o & v s r o j  i i 3 7 b )  Qim-rati t&xfc m o %  m i§ h %  l a  & &  

« i « # l %  * &  m m  * « & * '  i n f i l l * ' ! § « »%

a e sp c & o e a  w H k  % m  im & m m ®  i s  tfea a v a i l a b l e  m lefam st-

« t  is® &«&$& ;ffii §t®«ii- p l i t f  tom
e t l a i i  f l a %  i a t  is iffg fiss ^ s . m tQ X * n m  © I f i e i e & e y  t it t fe

pettoMp ism %« 

imfe «££U&e8fc , » | p i n ^ ®  «m§ ■
s w m f c f f i M  « t *

i s t f  i w i « © »  ^ m s M m  ® s# .e p i* # iis i#

fm ?  I t e - S 6 S i .  w e S ' ^  W  W l t e l B  i S ' S ^

p S i l i '  « s §  f M k ^ i s e i l  -tftwr « & $ « ?

M l  a o U .  M $ m f e i a s e  -

•itai ■?& & , W A s. M m m m m A  -% M  m & %  m % ® *  .,



M ATERIALS AND M ETHODS



3. tm

!*&s axgoriscat nao o&rsloS, out aa pot ooltwo 

with S&infil as toot crop in zho act horns at ftJio College 

o f Agriculture), ?oXlcjaal using the red loot garden. so il, 

daring liay-Aogast 1986.

3.1, CliDotio conditions,

Vaiiayani lo  alim iod at a latitude o f C.5*ti, 

longitude o f 76 .y‘  ̂  m3 ©6 sa altitude of <J9 notore 

'Sartos the period o f itweotigatioa, there vm  

an average selss.ii.Xt o f 154.0 s » . .'he average r-elofcivss 

tim idity nalntataea durin^ Wio j.arioC was 75 «S;« te  

wwscse ra&xicaju flay Wtpo»»tni?e of 3Q.09*C asfl nlniauia 

o f 22.55*9 wes rceosdet! during tine period o f iKreoal" 

gatlcsn,

5.2. Srilin'iKary studios e*t soil.

?1w initial, onaJ^slo for tbo pfeyoieo oiseaisaJ, 

properties of tho aoll wore onrsicd out m3 ore Given, 
is  table 1 to 5.



3.3. Pot culture Experiment.

11,6 kg a ir  dry so il was f i l le d  in  each, pot. Pots 

were insulated from solar heating with thick coating o f 

white paint on a ll exposed phases. Ihree seeds o f Bhindi 

(Abelmoacua eaculesrtus) variety selection-1 were sown in 

each pot, F ertilisers  were added os recommended in the 

package o f practices o f Kerala Agricultural University 

(IIsPiK at the rate o f 125s5Qs50). Plant protection 

measures were taken whenever needed.

Sable 1. Moisture Retention Characteristics,

Pressure
applied in 0.3 0,5 1.0
atmosphere

3.0 5.0 10,0 15.0

to r tu re  8-89 ?*6? 5 6.02 5.55 5,14 4.29

Sable 2. Aggregate analysis (fo ) . 

Sise o f
particles 5.0 2.0 1.0 
in  s®

0.5 0.2 0.1 0.1

particles 20-20 8.7715.00 10,80 19.47 15.45 7.24
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fable 3. Textural analysis (fs ).

Coarse sand Pine sand S ilt Clay

55.28 11.45 30.20 3.07

Table 4 . Physical constants.

Water Bulk Particle Porosity Volume
holding density density fa of expa-
oapaoity gen “3 g0B -3 nsioa

ft ~P

24.90 1.42 2.3 33.63 5.08

Table 5. Chemical analysis.

Available Exchangeable $
V kgh~ P kgh” K Jcgh" SÔ kgh” Ca kgh” 1% kgh” O.C*

64.96 94.08 306.88 450.2 1276,8 87-36 0.4385

K O  ,C  =  O r g a n ic  Carbon) ,
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3.4.1 Sesiga end troatsesta.

Bis exporinmt was omdoetodi i *  a factorial cos- 
pletaly rtssaoaisat 4 «lga  with treateests of 4 esulelM 

and two water lew ia . T&e l » M ^  esafclBBtiana were 

as follows*

1. Dry leaf swloli with SOf> depletions of water frosa 
Plaid ee$adLty

S» U*y lo a f saloh with 405 Segletloa of water iron 
Field asjsoity

3. Sow dost BBlaJi with 205 dej&etion of water £gaa 
Field eapeeity

4* Sow dost asleh with 405 dauletloa of water froa 
field esjwslty

5 . Paddy hash saleh with 20#. depletion of water from 
Field oageeity

6 . Saddy heofe imalste with 403 dejfietiOB of water froa 
Field esyaeitjr

f  * Paddy strew rnlefe. with 80$ fiepletiCE of water from 
Field oaseeity

8, PaSdy straw ealeh with 40':’ aagiefcioa of water froo 
Held capacity

9. Ho setlets
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ftXi the tseatfto&ta were replicated f iv e  tlooa* 
Mtogethor 45 pots ware there, rets were plugged using 
eesra* to prevail!; nates' loss*. Oft the hasls of water 
retention atsdles# watar tresstEents Mere given* as ana 
wteii the aoiature reached 29? depletion of field capacity 

oaa 4QS depletion of field s&jsseity for the two wetcr 
Im ctlB* these levels were fixed hy oolitesitin^ the taaeia- 
aetsr reaSlage, twins eerrosgcnaing stm lm rbrla moisture 

contest*

3,4*2 Xaetsllation. of fenstoaeter and SfceuEoaetera.

HmmsiHe type tenaieaotera new fateioeted ia  

the latsoratoijr sad inatciied ia the pots* with tte cups 
tearied at a depth of 15 m  from coil surface. Soil 
thersosotera were eleo laatsUsS at a depth of 15 «sa ia 

ewsh i»t  to note the soil teeperature. Tm servicing of 
the tenaiosetere were date dally using air free distilled 

water, ileta-1 shews the installation of taneiostotera 

end t&smmstore for the treatsent®,

5,4,5 Huleiiiag md water levels.

tealeiiteg wee done on tte third dey after sowing* 
ffniforaly aaewwed quantity of sa&chse ware applied in



P l a i e -  i -  X n s + a l f a + i  o n  o f  T e n s i o n o e + e r  .
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eeeit got to a&w & m &tam  tbtotoeas.

Tba t!?s»tesa.ts were nasai by M » feXXowiag symbols.

afiehes

«1 *  Itey X«a£ nslsft

% -  Saw dust Ealsfe

i% ~ £aftiy hm k m lo h

% »  Jta&Oy straw ealeb

% »  tla salei*

XKrigBtloa Xevslo

*  aer water iiepl€fet«a froa ftieia QogBelty
Wg «  4G? water fiegleiiiCMS i'roa FloM eajxseiSjy

3,5. Obfesfflvatlma.

3.3.1 Se&Hfeag eserge&ss,

itee&lluge ssarjgea war® eosatea eaab day after gey- 
talnaUen. a s  xrnibat of dnya takes for coafiate eaergeace 

«&a failure la eaarseraoe were yeeoraad. Ti» eaesfgesee In 
aooh treataoat we® evaimtefi asteg ooe/floimt sf y&Xoolty 

of cse.vgiRos Cftobowlf’*!# 198$) swan Mrs at maej&am* tnZ 

agreed la ecergesee ties (Oreim-a, 1977)»

mailto:i@plct.l9a
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345*2 ^tayaioel prorsrtlao*

1. S o il yafcas* 3«afew -  Sravlostrie s o i l  water 

oantant waa records! by eolloetins eoil accedes 

Area 13 ea do^th* once la  & weelt.

3* S e a e io a a 's e r  «aaflli^s us re r e c o r d e d  dally at 

07«3u sad 14*30 &oura.

3, S o il ^earpera&are -  S o il teaiior&uuye at 15 oa 

eia;>tii was recorded at 87*30 aad 14*30 &ouro 

dally. Sineltoneoaol’ * Use tjasiosa asd ulntuxa 

•i,iaso|>1i92?is tsnfsrofcweo usm also recorded fron 

the Collcixo OboeOTPtiory,

Tfto 33J.X saajAoo c.ffcor licxvoei; of Stic ew» >ga vero 

tsaalyacd fo r  tfto followiis-s f^s&eal *:'3peri»iea.

1.  G r c v i n a t r i c  w j l s t w e  e o rv fc e a l-o v a E  't o y  w e ig h t  

o f HOistyre was i©ie«ateo5 Pad cxtfresced es 

yeroorta^e b a o la *

P, Koistura rsveatloa efcerectsrl otiost- 1’hc we tor 
retained at a csetlon of 0.5* 1«3»5«7»10»13 and

0.3& 12 S.:;," were dcterqtlnod woing core sanjiloa



%
 o

f 
M

oi
st

u
re

F ig-1- Moisture Retention Capacity of in it ia l  Soil

Pressure Applied in  bar



t t m  19 m  d e p t b .  T a la  h ob  don®  u s in g  t h e  p r e a s n r e  

p l a t e  a p p a r a tu s  (l& o ls a r t lc j,  1348 ) ,

3* I’sxtaroil cnolyolm iJesbanioel eegorabeo were 
eaelyoed by Boayoueoa hyartaatar Bsetbod (Stijsts 
tm& Baksbinaainpsiv?, 1983) •

4. iisysieal, ceastcataj 5olk density wetsa? bolding 
enpaaify votes &r expansion end porosity ware 
detercd-nod using the Keen Pneaitovakl'e osthod, 
Barttol© density was aesattsed using specific 
gravity bottle (Gupta and batahlnaEaurtfcy, i960),

S* Aggeagate analysis} 4starogata analysis was
eorried oat by ?oae®*o set sieving setfcoa 

(Toder, 133?) *8 asEcribvKl by Guyta sad SaHshlna- 

Barthy* {1580). "’Si® osajasa «are watted slowly 

and wing the set of sieves water stable aggre

gates were dfttcrolneg, been wei^it diasetsr 

uaa used es struoMwal index (Tern Ssvel, 1949) »

5, Hydraulic Condaeblvity« Using the Jodpsr aonatoftt 

bead persecffleter, hydranlio conductivity for

saaplas f r o a  each . t r c a i a s a t  w as d e t e r a t e o d  {S u js te  

and  M ssh in e ffia r tS sy i. 19S0 ) .  c o r e  e a B p la a  w a rs
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$% a r s t l i s l t o  s b e e p t t & e  wa& «fM&$3fta& 1a®r

w£ B i ® f %  wfcgfyRmm W w e mstiiea €^«wisii@% t$ 73 )*-

# f p g & m r i M  p ? S f « » f  t o  s e l l  © ip#®  t s s
m A  t o  H e n s  j t o l s i i t t e ?  « « l « §  n m ^ m ^ -m m m ^ :

mmmAm m f c s t e  easterns i W W  *-

. f  *  fta lQ & B ft  &g& lStga$#tom «$ $$ # ® |tefe© i

■ mim ^ f e c w le  i s m

Bliss' -M»ii»fapi

. f * .  Saijteiifei % & $ £ »& « it ifim l*®  f «  $? w&tfm' $mmm% 
4m s e l l  wsi: tst^ fe a stii I f  m e tk M

i l  * j»$3$ils «it g&ogft m $ l# *

t *  i l s a & 'S i & r e ^ a t t  w $ e  € t t t o s ^ s d  i f 1 a t o t ©  fc $ B lfi2 i£ & *e

m m i  n p i t i g  m $ A  m tlm m i^ i- 1 H § § > *
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2. Efeeajstanso in yle&t ssssgl® «oo ostiaatea by veaeS® 

aolybao ghejsgtiorla yellow ooloor aet&oa (Piper* 1966)

5, fotenaiia. la  plant m  rcs6 la  fleaiaplioisoeater 
uBlna teigplo esoW ©ztreot (Piper, 1966).

4» Celoian an& S'.e03.eaiuB« Both tte eleseata ware eo&l- 
natea la  Mosaic absorption assoferegSMJtoceter laalns 
toigplo so13 safenot,

3.5.4 Moaotrio ofrjsm&iims*

(nteraol&l lersebb, plant height, leaf area, root 
lessgt's (fewaaa, 1956> anft s?®9S tieigbt war® aeoaareft sad 
reeorses at teorrast- t ic s .  f*eoi length was So6ca®laa4 by 

the following asttoa,

Soet length* far root X»gs® moasursaeat, t b s  entire 

soil Boo&sialnc the maim was reBBrod £ro» eeefe fat aM the 

roots «ora rcperated earefaUSu The total root length in 

each ms obtained by «®iag the following equation (Kevoaa, 
1965).
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t . # - 7 T J i p i r

vfhmz * a *  I s  I t o  tc& s&  r o o t  le a g lli  t a  a  £ i a M
&&&& d r  * 4 *  mMk i s  t e a  m s a fe a f  «$£ i B ^ S ^ B S d S i d a s  

feetofeea m# mfca ‘oaft smAm # ted # il o f total

im fa W b

mm  $ & # »* , 1 m ^ &  « i s « w ^ * t  &m 'mm%& mm
4sLe& et T0*£ ia  aa el? wtm cr4 S*y wei&ltts %ie» 

Mss#!®!##•opp.ifj* njpnTW-flw-’̂ Ps-T^r'•*?>'

f lit li pgr jpfcafc • »  *3M» jpsiffiaiiiA mm. tfeg 

tim% Wmm% m%mmQM



RESULTS



mm%Mw f ix a te ! ;3asiflg is&* $#$&saft 

fe# dif-ifetiixi M a&M &a «*£’ lalta®© cssi m%m . 
«s$ fiwwwwiiea. ia &£$toasat $e«$£xigft «&%ii îm sM 

.&£ msl H®wo»*'

4«H$ WiM mM m  «£  m@MMm$..mmsim$®^

$ d$ $ 3 4 a$  m m 0 $m t«  i t  i s i n s  %&p l a i i t t i i

f i t  # f

: edei :!i»t  #t « §  &^m^A ia. .ms$&&us& Iits©

IttotimA*- tu t )* .

■0®efs!|#is;fe fit ga#i^»et' #̂ ?f la  ©al***

«t&8tattft & M  ttst -^ '& g!«i& & « . ..

«. . : «  *-fg  ̂ «»> # «a  y .$#§■w *  m

ilbfflto f& «  ffe0$SBBA? ©f $«&&I»g''M&®&s*ee at &t$

. %  #  i l a t  i n .  t ® f t s  m f  %© s  d & d t t r t e & e a  .
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fefeie 6, ntraab of ttiifm m t tvmtamta os* medUm
aaerijoaco as era&wteG tay 'cv* *f* end *o— *.

SrsatatntB ev f gr»

«1 y1 14.29 7.01 7.S49

S1 k8 10.f1 3.33 0.615

^  «1 15,15 7.60 2.249

% % 12.65 7.92 1.129

«3 l<1 12.74 7.05 2.050

«5 *a 10.61 S.43 1,964

M4 *1 12.17 8.21 1.711

«4 2 11.54 @»S? 3.660

esnteoi 11.63 0.60 -“*■

ov »  Coe£ffteiga,t of velocity s.? sswgasas 
f  c asm tie® or aausgaaae 

«r~ a iggeafl io eoaesesoe fciae



IJsm tius a? (1 ) sttfii io Wa eritbaofeie ooa*

at tisso (orxjresssfl er» KKs&ar o f &&yo}$ &ultoa for eusssjsnoc 
o f o i l  esoi’gefi eaeailagas tossed oa giiragsa data t&a ts 
ealeialated as f  *> ̂ P - %ts»o *?• is  toe Sregueaoy os’ 

ecsHjcsice at ssy feiuo *i® ( ia  toje><>

mo i n t e  ppjsaea to  esaer^enes U ao "5““ " i s  a 

paffCaeSOT c-esoeiotei witli uorai tl*o  of e&x@eaM, m is  

io  fcaraS oat 00 foiiwas

«r- o (? -  I')2/ (£p -  1)| *

4«1o2 dsedMse cserg&sa evc&oatlea fne difs'oKast tyontecuts*

Clio eoodliag oasogasoa aroluatea for fiif£o*tsat> 
wreoBULAla ews given iu vaKte 6 ss3 flgswoo 2 aal J.

tt lo  observes ttoare tee coefficient o f velocity o f 
emp#m<&® toeanaaoea ®a a e «  t its  of eeortwise <Scare®soa. 
me oimevyDtioaa *os?e t< tan aj> to 12 Saya* toeseatf&er tlam? 
wso as essrgSiiMG £& assy trenteentoo

lowcv-
Irrosgeotive &£ tea auiohao* values of aoaa

tins o f oBorgeao® osw ofttslneS £ «  blaster vat&s- Icvoio l«a* 
at 2S" depletion o f uetor ima field  ocyasSiy.
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Among the mulches the in flu e n c e  o f  d ry  l e a f  and saw 

dust mulch on se e d lin g  emergence i s  almost th e  same. In  

comparison w ith  and h oth  lij and Mg show h ig h e r  v a lu e s  

o f  'c v '  and low er v a lu e s  o f  ' T ' . H ighest ’ cv* (14 .2 9 7) and 

low est ’ I '  (7 -0 1) being obtained f o r  d r j l e a f  mulch treatm en t. 

Dry l e a f  treatm ent in flu en ced  s e e d lin g  emergence s ig n i f i c a n t ly  

and 100$ emergence observed o n ly  fo r  t h is  tre a tm e n t.

At low er waiter l e v e l  (40$ d e p le tio n  from f i e l d  

c a p a c ity )  w ith  Daddy husk mulch h as th e  le a s t  in f lu e n c e  on 

s e e d lin g  emergence, which gave a  ’ c v ’ o f  10.61 and I  o f 

9 .4 3 .

The h ig h e s t v a lu e  i s  obtained f o r  paddy straw

mulch w ith  40$ w ater d e p le tio n  (3 .6 6 ) con firm in g  i t s  le a s t  

in flu e n c e  on emergence ( P i g .2 and 3 ) .  I>east v a lu e  o f  ’ o ~ *  

obtained fo r  d ry le a v e s  w ith  40$ w ater d e p le tio n  shows th at 

t h is  treatm en t i s  b e t te r  co m p ara tiv e ly .

P ig .2 shows c le a r ly  th e in f lu e n c e  o f  mulches and 

w ater le v e ls  on 'cv*  and T ig .3 on ' f ' . Av low er w ater 

l e v e l ,  se e d lin g  emergence i s  in flu e n ce d  more by saw dust
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m leii ossi Asaat Ig~ seaay Siuafi,* wfciali ofcows a *<w* of 
Wail esc! *1* of §*43* ilajx: tfcc tia® of aataftjesee ia 

SCKJfm’C'iJiO ftMP Kj SB# iŜ «

CariJiSasii^i ©h© «&o3,s fe&ato* is  ia diffies&v so 

aotobiiafc say xtl'-timoSM.p betwm svwsc4 in ©assesses 

ti«a® eaS tlia aiS'oses* saisli te*aiae»«s. :?Bt lews? 

valises of *«•«* at© C'Steiaet £<w? louer jstef ievola ia
tf«a6 of slie tsoateeiSs*

4»2« ajafe%Aa.oJtajgafeajE3«

iiaisOsffeoRt; M.«aa&s<ie t8mm%evo stoai©4 saa jiiosfe 

bolCMu iatosasdai laagth, leaf ssraso* »aot weight 
ss»c®& laagtli* TSao j?Qsatts3 oWaiacst &a taa te la i am 

otLoaUy ma&$wM ea3 as?© yafsoasieS- ta tail© 7 so 11 aea 
flgaroa & ws 7.

4 .*»& *4 # 43/vefe ale *

4»g*t,1* ’Xfoct of ilififsTOBfe suteaes*

I’iis men ytes® tws&̂ it astolassa foa? aifferoufc 

<soi«tai ago psoaeK.%s& ia  te&lo 7 aafl ”’1294. 1 »  plait
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faM.0 7# Bffeiat of trsataa&ta on plant kel^at (sb}»

t’ffeataeat
'I

(20). s a t ®  
depletion)

*■8
<40^ « a t w  
depletion)

iieoa (K )

%ey lesvos (H ,) 129*8 126.0 129.3

Ooa dost 115.8 84.4 99.1

•.stiSy Irasis CJij) 79.8 64*9 71.6

tetfly atras <%> 34*0 23.6 29.2

Control mm mm* 21.8

Bess (W) fe *  4 73.2 —

63 at 5'i level Sos catelssa ® 21*15
03 at 5-J level Smr vcter level »  14.94
*33 at 'H level tos latoraotloa * 8&.0&
6B of aeoae «  70.41
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itolgfet, sliowa by SL© £j.{<n1>a siwwa In i t s j  le a f  eulehlag 

eo) i s  fcsas! lo  fee f/lrpifioaetls o% erio f <m »

o3,l Qfeties? ive >fca»J6a. .'i© l&Zlacmo o£ :Sg (ec^ tas l) en 

oloafc te CT^sier Ujxei t&afc o f  .5  s&a sî  (i'oS<«y

SvusJs e&a pr-flay

4*@»)»3* rfi'oet of aouat level© m  olret Hsltjit >

is© i-laxt tc ich t oobAsed tos- SO talar SotAe&l&i 

has gas no stations©! oigftificcaoe over ttio riant teiyat 
ofrSsiaea Zm  40 wafcw Otop&cfcioa laur'tesBl* erati ttoott<jU

I t  i c  h i ;Jobs- f o r  h ik h e i*  wawtt* l e v e l s  (  *ig=4) »

4*2*1 *3» lsiic»ottosi sffeo-s*

3se tntametriaa o f te*e,,t>ac3fc oonoiastiono are 

j l v c a  i n  the table ? .  .icjici'X. wlcat IsoieM is  CAalmyi 

Z o t  eC^ (lay»B css) a»l lowest i*or ?:^'g (33.6 ca) (fo&dy 

eto?« ulfcis 407 water tSetXetivW,). "'os ‘ty'j ewcr.tUoutfc Ssbe 

fileci l»oJ,£Jb l is  u o iQ ,  i t  io  *wfc fste iio tiaaiiy  etigaifiem l 

m e r  o&l • fJieas troatauita as?© on par* A ll 

tito nvLtu?  in-*fjt*a«ata arc ©ijsniCXea&tly louer toon tisoe® 

lreaxiaK»tts«
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I&lser » l a l  ieoetlj.

.loss late? aofial ioftti. far teoaftseafe*
or© e&vtst le $e»?« a ca*a ;»o'*,rt€s la  a g ^ »

4»2»sM» »# ’eet s .: Otiffts'oaS yale^ea*

^sSdy a»rcu sclasedi ftatt C<*«) o!k.w uSU&mim iases* 

ase|f5i <&,.’ «  ©35 sollswca s$ -Use ^lanee &coua with

ijulo&feo oS }j*a$y htiSifs, saw a»st9 m« loewss. 'ins 

3-<tEi6J»s latcsBJafii lesgth otasrvefi ia She d?,y l$s£ u’siahBd 

giants (7*21 so.)* it is ia. teas osSor *4’ *L|?
Ates 14.,i'feeffl4 ietsfsroCal leaoU, |c ofetBisuai ft*? amt-rsl (>.(» ©s>,

4 *8 *2 *2* UftVels 01' vater fttrols.

Cots' r̂tag t&j vmo « t w  teeatssMvo -%i» m m  oe.t«£sed

ft** ZpZ ss’siei* fesjAetios i tj) Is {'iS ®r») tltsa tttal foi*
•W' wales* .lejAafsfe wesSswat Ct .73 eo> * ?as <mq yt&as 

levelo tors aijjalCiassaS. offset oa tsfeegeoital length C^ig.S)*

4 .2*2*31. inietaeiio*! e ffe e i.

raSsarection aZ or*le4«*i3 assi water lew is  are- -.Avaa ta 
iokia >"i» £Uu ‘oijt'oyl ini-aasv&dl olilftsioa for ft̂ sgj
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Joble 8, ttimt a£ toocfearts m labema&eX Jeagfeii (cs)

rwatesrrt U| wg Moan (is)
» — wn arm ** w i f ii  »mainMwWM »s» i»  » » — w w  <»■»»»— W 'wm h wmw— wa—  n * * mm mt» *m ■ w ait -

Mt 7.20 7,22 7.21

Hg 7*40 7.54 7.47
»3 7.68 7,74 7.71

M4 8.52 7.52 S.42

OcastroX — **» g »6 o

Hem (w) 7,68 7,75

cs et 5;' Xewal for raalebea «  0,240

CB at 5$ Aavsi for water Xwel *  Q.16g
09 at 5$ lovei for Ititeftatlen. «  0*533
BS of mem *» 0,118
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t?80Sy straw with, 20f» wbtor togJ-atioa) ea£t lowest ia te r-  

aotol leagisli elicsasa by r '̂i  ̂ (toy lesros wltfe SO-,* water % ̂  

fioalatioa)

l»3«3# Seai  €stm»

c«t» toIbbo qS leaf area for toffesmt treetamts 

& m  prewatefi ia  table 9 c®5 f ig  .6*

4»S.3»t» Effect of different ealelwo*

CossgayiBg isles leaf area obtatasst for &i££eraafc 
aaleise® ( ’’abi® 9) the toy l« « f  calelMs? pleats fesws got 
blgssar la e f ores (350 co2>» There ia  bo aieaiftewit 
differtace befcuBea mt& Kg. TUa lowest leaf area ia 

obt&lnea for straw ssnioh tssfltswafc (188 isaSJ shioii is 

bigger tfeaa tti&i for ooatol (77 os2).

4*2«3»8» Affeet of wotw l®role»

Ooisyariaa tbs leaf ©ree. abiwiaea for two wafcsr 
locale the » «  aater dOBlotiaa few sot aigetifiotSfttly 
hither valae tbaa ’"Jg. ’*ar there is m  &l£t®smm in 

leaf area for plaafce o&leh uoro grooa in toy loaf oafi saw 
tost ssitetea (?ig»6).
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?atei© i *  ‘ JfStwi e f  irs & ts o & ts  ca l e a f  e«sa (.m?).

?a?eats§«U> «1 iig Haas (Ji)

-1 ym 349 m
lsa 312 898 33S
«5 247 231 224

147 110 12S
C o n tro l *»«** —. 77.6

tfeEffl. ('•} 242

CO Mt 945 Xm€l far mle&aa ® 39.9?

'T- et 9*  level fc® Metier levols »  21*16

OS ai, 5? I<wet fog |ntes«stloa «  42*38

&9 of neests »  14*74
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4«8»5.5,> taS»rcsM.oa afreet.

Tte interaction of oale&ea oea water tseatnaats 
on tetri' sroa io gvysn ia ■fehs fcuolo 2. Aooac tfco treat- 

Most eofSitao&icw, tiio ^  (dry lurawe wl&b 20 ’ watta? 

darloUo/J Skm cot tao 'aifiicat leaf area <576 oa ) .  Sfeo 

X&ueut £<jg i3j'< g i 'tiH'j a ls »t  4S-"* vaisor depletion) 

<110 erf*) • Jij1  ̂ io os S8Bf wlSi tgJj sari Kt*2« 
b-( snfi IsflKfeieea leaf oroa fee Uw oeac esfcent.

4.2.4* !eoo isE*;iit isaS Ki»t uclolvb.

?he loot Zcni.tb ajs fjeor«a?e<3 bj hyjam 'o sct&od
(1556) (5,5.4*), rfoea foot length eefi i*oot v@l£kA are

4» m «  ia tobies 1C ossa 11 roageclively oad root leagth.

ia psessstea grai&ieeilly ift "i;, ,7*

4.2.4.1« Cfs'oet. af r'tsloLso.

risao-t roe* length cu*i post udgbt obtained for 

Sleato in  ok** C-oi csleh. (1641 &. asifi 670 g « e -

j.c<5tifeajr) .
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1'stt.e IQ* Sffeafc of toestaeatas on root lengfeb Cea}»

Si?eai«sals W.g 5'»« 01)

198? *8S 1108 n n

h2 2541.48 740 1641
155*5.153 m 949

*% 815,97 m 645
CesteaJ. — —• 580

mm («> 166? 6®

SB afe %  level £m faaicfesa •
er> »i 5® level fes *»■&«• lovei ■
es »i& 5# level fw  isseraottOB »
•is of memo «

7S4
IS«
1199
386
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2.

fig»-7 - ef-Pect pi Ireoimenis on
 I'ooi \enflth,

2 4-00 

A  000 . 
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•4-00

1967 
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Mi1182.
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l^i3
M3
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+  77
M i
7.4-0
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| Saui duii- 

P add y  liusk  

paddy  strdui

UJ\ _ Uatel'lev.*! 2o'/>
d e p le t io n  
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1 300

00
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Fable 11. Effect of tseatuenfca oa root *ei£fat ( g ) . 

tffsoi’saita Mg Meaa CM)

at 614 261 40?

;ig 1205 535 G70

•1* 66? 105 3©S3
H4 256 136 196

lo a fed  56

**4nc*«bwr**«"

{ > &3S 244

SB ot 5,i level for tmk&os a 490

*53 at $w level fojp eafei? level »  34?

C3 a t  5.t le v e l  fos1 la te re e tte n  » 694

S3 e£ CK5SBO a  24I
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Ifialttwn 'mives ot root IcngSfc ar«4. roo% ieL&it, are obfeataeJ 

£*»s strr- mXeh„ )aw fusts end learaa osc ca ptt s&a 

u!i%' ai'e aldsatficentV fjress lig <jal S5̂ »

4o2*4»2, nffsefe ot w&tor lerc lo .

I a  fete saso  o f  w itc r  fcroetsasote bo&h roo t  l e a ^ a  

w&  root weight oWrdr.au iVr 20’’ vrafeci* depletion op© 

s^.feiotieally wop u >os,b obtained for 40*

des&ofeiea i .o»» fei*e uiiicb let'civafl sore ritca? tor„*

iilg^tsr root loji^cr iwfi root, <, cijfet*

4»2«A»>a SaE3raevS.cn -sfteeti

„fe,ilyiE(3 U,e insereotlo-i ftot msa tbo nalehe*j 
esU «j,ifeor treotaejatir». sSu. b luest root IcA^tst soft roots 

wcsiaAt urr oo,.aiiU'4 tor (3&» 3«,A feitb 2Ĵ  'oater

oopiofelcai Oi.c& ao Htfctlaiis&ily jzsmlex over d l  tits 

ots-ar feres ̂ assists. i -o *&Xejo the lo  foot votes ter b o a  
otaervetlOTKj ore eb&oinag tor »5ci  (i’m Jsuok wife& 40?> 

aeytefclon of v.aUo*)»
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4«2* fkvbleal tawea felon.

4*3.1 3*'feo6 at feTOowseane oa so il noloswe abosmtom*

luaai’tm'b aumm&btmo uc£® issues* t » ls  am xaXama 

<?f mgm&la&i tyOmaUo eeiUwetivityj uater JsoMiag
osp»isl^, u o la lw c j ’staliteJ ufc t i s l i  capacity sa l ^oscKaaat 

ttlH&ns isolat. TI»> rswstlia oiw in  tfA iee 12 to 16 ,

'Volume ®£

la t>5io oaoe of wlasa of gsrpssnton tt« 

vslea ob&ointsl fee (aftessa wish) (sjs^  different

nnleliag {"s>bte 12)* fit® voluoe are la  tit© OMiai* of 

Mg?- ’ *&m smimsltHj -aia nates,* 3,®rsls^40'

(Seplsfciea feoo fie ld  eaiwcife|’ Give® re la tive ly  biijijcs? 

vaiiiau CS.O^S'*) for voltaae e2 ejcm sion & ®  fo r -jj 

<4.C6p‘)»

Oansifiesrisg the coKOlaed effect of Euleaeu fskl 
water .l«rc-la *-g has ehyAiiamiiXy aighojp va’taoa 
<5 «292?*}. ‘Pise cAtidUsiaa vatas la ©btetecd tos 
(4.G7S ) .
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0

2&3sl® 18. Xffoaft o ' treeftr.onfta m  vslaa® o£ or>:>sasioa{?.).

JeeatosBfte » , tJg Maaa (i:)

It, 4.94 4 37 4.$0

Jig 4.93 3.11 5,03
JJj 4.67 4,66 4.76

M4 4,67 S .89 S.OS

©ssatroi « “ <«• 4»C9

Mem {« )  4.86 5.03

C» aft 5? I otoI  foe ssMlebo# s* 0371

0» aft SS tarsi foe watee tarol «  0,358
50 eft $fs ta w l tar latescation *> 0,705

in  o i  m a m  a 034S
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4.3.1 *2,, ByteouXla Scataatlvlfcy,

"’aisle 13 gives 0® toea 01 tsy&remJLle coaaaefiivitjr 
for different troateeBito. 'ia PySreallQ coniaetivlty 

Qtsiaisei for too ooiX 4c£:eo si-sss ttxy leaf ualefaei rota 

we elĉ iiGecessJly am/* sine war Sjra«M»lio casfiaetivity 

a£ ether ouleis ixsatee colic. It io ir« SSi® orQw of 
Mg? l̂iO JSyarisalie eoaauotivity otssainaa

far 15j was lowest (13.1 «a &“') •  £ jfcueca fcte two water 

itwoXe, t’afs l^Sra-Aie costive !>lvity obfccinoa firom (105
water depletion free fieia ee«j*-c3.ty) is  olynificsaiily

-pllo%ies'ior (£7.3 e& ae ) ttea ta® iv to ’wiio cordaetivlty 

ofetelneS 3?ea v.g {40 Ssiilatsioa ftaon f ’m M  oa faoity ).

far fliffsstob t»*o»tJtat oos'.(A.’ e6ioss the Hj .'3g
Casy leaf BnXals inik'ti 46 wooer depleiilcn) }ras got illjiMafc 

iiydeaulte eemaativitj* (43.1 ea tie*') etna sue ioaost value 

obtained: .for i, (?.;) ea Sir""*), ’’be "ydrculio eoaflusji-

■rtty io  ia  tlse following oraor.

‘‘1 a>JT  ')> *Vi2>ilgut? ‘V g > K3'2*
.’oJtfjr tool mloli oafl a» influence oa ayds-ailic owaduetlvlty.



6‘J

fa&ltj 1 3 a tffa a S  off tseatQ<mta <m n ja m i l le  oariilaetlvtty 

tea

'.‘jjoetacmt U1 ' 2 Keen (E.)

H, 35.03 43.04 41,34

•*% 20.42 80.06 24.24

Mg 1(5,83 7.93 13.09

22 .?2 14.04 10'.30

OGBtytO, — «*** 10.91

Hoen C ') 27.26 St .87

3B ©S 5 ’’ l e v e l  ftsy sa&cfces «  3*178

0*5 a t 5 ' lt.ve.1 f o r  a s te r  le v e l *  2 .2 ' 3

W  s t  5 ' l e v e l  fo r lateraafeioa *  4*465

37; 0 " SSBH9 »  1.56‘p
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4.3.1 .'3, «ates? Ho24£og Sagacity,

Vslw® arc an la  the table 14. JtetlotieaUy 

there ia no aigr-IfioiBit diffex-saco Uteuoea las® water 

Icv&La ana mmm di£forant oateheo. Wafccr bolding.
e«i»seity for ae&>ano& selyhed! soil eliojsd Basdssa vatae 

(2$<41&jj io llm c4  ey pa3dy bask*

fissure is no sic&ii'ieasst dlffeafewco teteeas the 

wstcs’ holding 6s#seiiy m' SO ‘ «r.C 40? fester tteylstioa 

traaaseats.

Jho in te rso tio is  s f f e o t  area® d i f f e r e n t  treatment 

ewhismioae ahoe the a ilia mbw? bolding esap̂ oity of 
i y ^  h ig h es t  fo ix s^ sa  by (wvimb 6.1th 23f> eeA 
40 J aster depletion). ffaese are capar?.or oror eH the 

other ireefceestt ee&hinetiWHS romtSu,. ttws the water 

holding cayaslty of aev> feat is boat jaaXcb for eemioyvljse 

s o i l  taoltft'it'e.

4.3.1.4. -’ater reteaiioa at ”i*ia eetsaolty ana .tcmrnient 

u llfc ing point,

^oanlta obtained for weiatore retention ehcraetori*- 
efcie at -liea utiHf, iressuw ylste eidjesaUis &re tJ-voa in
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»abio 14, 3'ffest of Ureotsaits oa wat ,-r IwXStea 

aajaolty { >3#

tsKKitxcat .j <2 Imsm. d'O

rH 84 »?a 24.61 24,79

s% 25.3? 24.CS 23.41

il3 25,21 24.73 84.37

i54 24,70 23.02 24 .23

C a r r o l — 28,80

Ham C.’) 23.1? 24.56

e® at sr l«voi for auleheo »  0.97S

CD a% S'S level for water level *> 0,683
CD %t S'* level for lutsametioa «  1,373
Til of pcgem »  0,489
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table 15 ea&  15 end l lg .S  to 1 1 . fxoo ttdo I t  a m  bo 

obttwvoQ t&st tetw m ile  aitli am  duot mieii steads f i r s t  

in  eoiatece retention oe$soity ate I/S*4 m &  15 bar «Bateia»

(Pi©14 eatjseitey end jjerosaeai silting patnt) £allowed by 

eetla with (straw snlefo}* U| (dry leaves) and (3?addy 
husk) Srestaaates,

£11 Sfcs ssalott. irea-tomis no well na water treatsteais 

differ Ei^iflaonteJy,

i t h l l a  ew*asinj5 tee tiv&t&mt eoBblnotione* tbs 
8»4stowe xotestlon oapaoity is  foond to Us a m  in tefco 
asm of la tfca g®i dsgletim wateoif lets! as well as 

5%% to tiio ease of 407 (&te*3? dejection sM ^ «

M poraeaaat Milting point i.e .*  aft 15 ©tooajj&are 

ft-.ioi.'&i, offeate of aifietea i «  «fi®» as in She ease of 1/5^ 

oteoos4fee<e» Between tee wstoi* levels hi^ier water level 
gave hitter v.ataa for ttoistear© retention (&,8o0).

4,3*8* it  feat of trsetecate as afcrooturol attributes.

rffeet of different tsaiesie© and water lewols ©a 

atxmtaraX objsrsoters like bulk danei% js&riiela dsassity9 

pesoe&ty said seat weight dlawter are deviated Is tables 17 to
29*



',i g . 3  M o is tu re  r e ta in e d  oy paddv nusk mulched S o i l

Under Two W ater l e v e l s

Fi a :  9.  M o is tu re  j e ta m e d  by Paddy s tra w  Mulched S o i l

Under two w a te r  l e v e l s .



M

F ijj -  10 -  M o is tu re  R eta in ed  by Sawdust Mulched S o i l  

under Two W ater L e v e ls

F ig  -  l  -  M o is tu re  R eta in ed  by D ry le a f  Mulched S o i l
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15* TS'eefe o £  iro a w a o ta  m  wator retar.tioft a t 

floM  o&pmiAs ( * ) «

TrosfciBsat *■1 >f2 Heea Q )

9.40 £ii-*74 3,07

11.42 10,38 10.30

KS 6,38 7.75 e .06

H4 10.03 3,40 9 .7a

Control «• 7.27

*%aa (%) iJ.Bt 3*07

Cl) ( A  S ' i  i a v c l  fo r  saalcnoo a  0.433

S i a t 5s* le w d  £ o s  water io*rel a  ,5*310

■» a t 5‘j la v e i fo r  i&tewe&isa = 0.62!

'!S oi  ueass = 0*216
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t’&islc 1 6 ,  ( .f fc o *  o f  U 's e to o a ts  o »  w*fesw i s u a i U o t i  afc 
w iltfa v . j o i n t  ( ,  > ,

2i*catmg»fc s* ^ " a Kean C!l)

K , S .1 2 5 , 5? 5.C54
?S"Ot- 7 ,4 0 6,33 7 . 1 7

!l3 5*66 5 .5 0 5 ,5 o

» 4 7 .2  a 6*5 4 6 .7 0
O o n tr a l - - 4 .6 5

Msea { « ) 6,60 6*09

£??< at 5 ' .level £ajr uralanos a 0,269

or* a% 9 " level f<jj? wata? lov^i »  0.190

i'o c  S'S. level for toterwtlea »  o.get

I1?  OJT SSQ&Q a 0 ,15?



4.3 *2.1. Balk density.

Balk density boa net be®. laflxteoeeQ % any of 
the a i l o t o  (Sable 17). Bmt tfceae valaaa are lower 
than that obtained ft® control (1.45 g as“^). Haler
treatnente elao a® safe afiteet tails density.

emsitering Stas eotsistoeS effect* oiraw sajieh witb 

hld&cr value for fcal* fiaaoftjr tbm a*s other eeoSjlnatioiMS*

4.3.S.2. Por&iflle In a n ity *

faff® ?aisle 18 i t  1b cle ar Stasfe particle  aenelty la  
&4.00 m % m A  af&soted fey wy of the enS&hea. straw taileh 

titowe tttc ioweofc 9ti.no (S«29tt g esf® ), I’aa two xmtse 
lave ia  tio o  'at-w no e ig sifle a s t influence tss pa rtic le  
d e a a ity.

.'ho lowest value ao obtained fast using paddy 
bask o% &&t water depletion (2.86 g

4 .3 .2 » 5 . Soroaity.

The porosity o f the e o il ta in * f i * »  the f ie ld  before 
pleating we® 38«63?5. t t o  s o il  a fte r feertoat do not afeow



■20t&c 17» Mtcsfc treateasts on. fealk acaoity {gca“^).

?s?eatecalj *'l u’a M s®  (is)

<f+
1 1.392 1.382 1.307

*a 1.33S 1.380 1.394

*5 1.402 1.404 1,403

J14 1.406 1.404 1.405

Control m “ 1,46a

Ejsas CO 1.339 1.385

rp  o t l e v e l  f o r  M *2 0.156

ST a t 5;.' l e v e l  j’w  t 0.011

CD St 5-1 le v a !  in te v s e t ie a  e 0.028
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'1&W.G 1ft« UYeofc o f fcj?j»6Bcotg Oti 303?Uel.o dsaeity  igast"^).

'Sraafcsxato t)| =*g Horn. <il)

*1 2.394 2,290 2.342

% S.436 2,280 2,352

«3 2.280 2,3?g 2,326
*4-4 2.282 2.314 2,298

Coates! • • 2,356

Heaa i ' ) 2,348 2,316

03 at 3,1 level for .. »  0.12C

<SP at 5" level for . «  3,090
0B at ‘J ' level for iasoraoiioa «* 0.101
8> of Dficao <* 6.33S
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say swtwooiablc efcsage with taso aaloh tawatEents (f-sloM I f ) .  

7U& hi&i&a% i ovooity io  ohtoined Cos? t#e»»
(otrsw* auiob w ith go" water d e le t io n }  whore tha lowest 

value 3?,84$ i s  obtained fo r  (J’gdfiy isaoh w ith 30 

water deflation) *

4 *3*2*4. fleea Weight Biauafcee*

Sbo raaolt o f  tbs annlyeio o f  the aeon weight 

aissaeser o f  s o il  obtained firaa {faddy strew) treat" 
tamt ia  sisilfie^tiXy hlghes? than ig (oa» dust) sad bj 

C'-’eaay laaenj,

ia axeEiialB-g lbs vator fersatnmt stmlies* fc© 

sesa wcijbfc dlomse? obtained tee 40f water doylotiea 

tosatra&b woo lilylios* Siica that of -iCT vater dsfjlefcios.

’’Jut there aea a® s t a t i s t i c a l  e ign lflosaee  between t re a t-  

a a «o . Tiia poaoy otrew eoiabiaaa w ith 401* depletion of 

wBtea? brt&snsnb naa oiga&fioaa&ly higher value

btem a ll  other tseateoato* *Jat is  a ll the ether treat- 

naats there i s  nr sig siifie e a t d iffe re a e e . The oo«n 

velgfeb disaster of control io  3.0A9C-. tiig&er aoea weight 

fliasater affeerta the ploat growth adversely.



79

Table 19, ,'ffoot of trcatacats oa sjosoaitjf (« ) .

treatment -«'t *̂2 Mesa (2-.)

3S.04"5 50.29? 35.14?

% 97.as" 37.35? 37.61*

*«3 37,34? 30,03?? 37.67?

a4 9«f.93r 37.53'' 37.93?

Control ~ ** 37.39

Mesa C ) 3?,fc?< 37,81^

8"‘ at S ' leve l fo r  H *  1.59
Cfl at 5f‘ leve l fo r  t  “ 1.08

©  -at S? level Sm tetcraoUoa »  2.16
35 o f uama ® 0.75



80

toUa so. nffeeu of treatssBts on w n  weight S&eoeter,

freataeafce ‘2 new <u)

**t 0.8122 0,7916 o«sol9

*'2 0.8150 0.7704 0,7927

% 8.77S2 0.7202 0.74S2

**4 0.7860 0,9334 0,8497
Soatsol «* * 0,649

n&m ( •) 0.7924 0.8S®

0» at 5:: loroi fur 8 • 0.0548
CJ> at 5$ isvel for « a 0,0386
0S> at 5/ level for tatesfsuetioa * S.0773
§5 of saeew *  0,0269



%?«§fess? tm&s eat 'iti#!# 

Ws&msM&tm. m mm m lmm # f ffani ssist«fjfe- #f ii4ii*§!S% 
$&&£sfe$m* fitoslia i#  fm im * «gi§ jsifatsiiii oars ftmti ,in 

iM tii i1 »Ii»

4*4 #1 e f wtitefam m iteftiitttadm te*

' :mm f l « l  m l^ 9  f t s » t  Sit .dto&f fiist %&e ai:ii«s«%  
Sfeoogfeagfis -iaft j®fc»#iilm MAmfe s f jflssiifi. u til* gs®«a. iii 

giiifr mkmwsimm*' 9m a la lba
( O ' t ^ / s )mMm  ian C#*ii®ft .«h& f# tea lm  | 4# #»**

$$IMI | ir ilfssi m i*  gss?t «la& m  m im e i i$Mf$£i9#9& «ts» 
îslsa# ies* Mr&ggfe a^|* C#*itflil*

_ liaisi «&$*&& « f  «a&a&si m§& w* -megAem
Z q s  m s  s j i& c & t f  ^ X a t r t a  i t * P 4 > 5 ; ' )  ^  0 « d 0 $ £ )  c n S  a »e e 3 §

im  l% M i 1% im M M  ...

4 *# *1# Iffi# l- s f ’ mMr %&M& m. $&sk& ssft^siiti##

$fe$ M M  nf ta&tt? 3#M$ m  fte ili iHMUstt# Mr

In. fssi® is f-
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S ab le  21 . S f f e e t  o f  nu lclies on p lan t n u tr ien ts  ( $ ) .

Treatment B V r. Ca Mg

1.138 0,272 0,21 1.253 0,605

1.378 0.201 0.15 0,885 0.569

1,395 0,899 0.24 0.967 0.379

a4 0.983 0.286 0.14 0,959 0.539

C on tro l 0,502 0.210 0,11 0.710 0.396

OB a t  5$ le ir e l  0,124 0,061 0,12 0 ,0 6 8 0.031

SB o f  aeons 0.061 0.030 0.05 0,033 0,015
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Tafcle 22. Effect of water levels on plant nutrients (?5).

Treatment H 3? K Ca Mg

«1 1,543 0.283 0,18 1.168 0,528

«2 0.906 0.246 0,18 0.863 0,518

CD at 5i  level 0.088 0.043 0,08 0.048 0.021

SE of means 0,061 0,030 0.05 0,033 0,015



84

Cj l >

Table 23, Interaction o f treatments on plant n u trien ts (^ ).

lobes Water
leve l K £ E Ca Mg

Mi W1 1.398 0.364 0.23 1.659 0.593
w2 0,878 0.181 0,18 0.846 0.617

m2 w.
Ug

1.832
0.923

0.163
0.239

0,17
0.14

0.933
0,836

0.571
0.568

W1 1.742 0.262 0.18 1.111 0.355

U2 1,047 0.336 0,30 0.823 0.404

K4
W1

W2

1.200
0.776

0.343
0.229

0.16
0 . 1 1

0.970
0.948

0.592
0.487

MO - 0.502 0.210 0,11 0,710 0.396

CD at 5$ leve l 0.1700 0.0863 0.16? 0.0962 0.04-36

SB o f means 0.0614 0.0300 0.0S8 0.0335 0.0157
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Sowoon too wafer Xmole tsfea 20,5 fieclstirai tees fioM  

ceyeeity ta3 fiofe hlgj&sr m t e e  Sat* sill toa ilass oateieata. 

la ia® east, of "iy?43ea e©$ o<ileim6 Use vs'lisao we 
SteoffiUy ®ss» «*f Use© sop <40f* elcyleSicsi).

4*4»;?* latesaetsioa e£fe*afe,

tiie imcsao%im. QSSoet, of psloiioo os® stoss to saa 

table 33* &m v0 ®oml&e>£ toe ttas
tslitols tm> ^m s i?a3ep dzy leaf CMlehLn& altli 80/ wafes 
acgilafilas sfeoa M&i&t values ot iisia imzitmtei i^‘*g otecu 

stslaft. aitis 40,5 ifsfccy deyfastisu ia „'a»«i to lfci«'s lees ta* 
flaoaca as* £»Xani> iattoterfc oostsai »e fc.i? eft ttiiw?s)g3»s 
S&jSsŝ CsSw, po&sesitu ooleiua twti iiasae îia azre acswesasa,

fseeSBcats c£Sacbs as sail at»»A«rt> ojo& ao »lU ’0s « »  

gsioo.to’ao, potagsiw, ealeiao* saa3ao&in&» ostjisafee oiaaiaa? 
and ®i%ea&e suyba* ass swcamtofl to table 24-26.



86

4.5.1* Effect o f mulches on so il nutrients.

Besult o f so li  analysis conducted before the experiment 

i s  given in table 5. so il nitrogen a fte r experiment is  more 

in  dry le a f  mulched treatment. Dry le a f mulch has great 

influence on s o i l nitrogen which ia  higher than the values 

for other treatments. So il phosphorus content i s  much 

influenced by Paddy hush mulch treatment (206,08), In  the 

saw dust mulched so il the Phosphorus content was very much 

reduced (51.52 kg/h).

Ihe potassium content o f so ils  do not d if fe r  sign i

fican tly  in  most of the treatments except fo r M^. She 

potassium is  in  the range of 206 kg to 358.4 kg . Maximum 

value i s  obtained fo r  and minimum fo r M^.

Calcium content o f the so ils  do noo seem to be in

fluenced by any of the treatments.

The magnesium content in  Mg (saw dust) treatment is  

higher when compared with the values obtained fo r  other 

treatments. Sulphur content of so i l a fter treatment is  

sign ificantly  lower than the sulphur content of in i t ia l  

so i l (450.24 kg- *1) . This may be due to the highly mobile
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tsMs 24* «f mTe&bm m  seii aatxieatoi*

.tuloii
tt-oatesaS

S
Xs/h Kg/8»

SC
Kfi/h !§% & S0A

Xg/si 0,0£

«* ft .60 112,00 SSMtOB 934*06 116,78 62,72 0.395

% 66,97 31.52 Hii.24 1/BS.O 137.12 62,72 0.298

a, 66,75 206,00 206,51 1333 .S 139.76 51.98 0,390

% m m 179.20 55«i.4» 924,34 63.44 105.29 0.301

% 53.76 47,89 853.94 1456,0 56.03 40,38 S.230

53 afe 3$ 
IcvtiL S.4f 79.58 76,16 486,04 33,62 28,88 0.0611

32 of maaa 5.138 3a,75 35,64 80S.38 16.57 19,44 0.030<
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nature Of the sulphur which ®i*#it have leached Sown.

Among different mulches* so il mulches (straw mulch; has 

got h ipest sulphur content, fha treatments in general 

have reduced the sulphate sulphur content of the so il,

the organic carbon obtained for mulch treatment has 

gob higher value than the control, Organic carbon followed 

the same trend as so il Mitrogea*

4,5*2, Sffcot of water levels on so il nutrients,

For higher water levels content o f nitrogen,

phosphorus, potassium, calcium and organic carbon are 

found to be significantly higher than the lower water 

level, as evident from table 25* Sulphur content io not 

influenced by wator levels hat magnesium is  slightly lower 

sfc the higher water levels*

4*5*3, Interaction effect.

Higher water level with dry leaf mulch show higher 

content of ao il nitrogen i .e , ,  75,92 fcg baT^ (interaction.
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.1 — > Jĵ /J3[>(<, . Jf̂aife ; i**tivila‘ĥte ■ Ptj;i*s;jrf̂ S&;
U S  fe«iw»'̂ |̂̂ :■»?‘,<S!f'■̂rf' mffly ^ «»y  -wSfWwsPlft-

e s 3 ^  n im  »at© f- I w l )  t o  g a l  w i a o  C114f84

ls^S» aoii saifte-Km to %m tmm% 4f*t© ^  t#r^ . - 

f i t  ««#■.
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7 a & l o  @ $ »  oiT f e a t s ?  l e v t f i e  o n  s o i l  jK o t f f l e a t e i

*j?©afc«* I?
©SHt# k$U fegH

wi 69,44 170,24

* J" 
2 64,96 10S,28

% 93,76 41,68

? % • US
yj

i t  © t  §fS
l«w©i 4,704 35,32 54,21 300*18 23,14 19,46 0,01

/ 3 2 ?

,75 37*63 2 9 9 ,®  16,97 tS,8£J 0,0304

* *



T s M e  S 3 .  t a t a a s a M o a  i w s t a e a t e  0® o s S i  a s f e z i c t r t s .

tlaieiae list®
le®e!s

skigh Ufj/J'.
SC

3sg/Ji
8ats&fh. & is®?b

e.e

M,
Vt

%

75.32
W*Z

1S0.S8

se.s*

24*6.70

230.88

18445.32

b'13,34

sa^fa

141.12

S0*4 

49.26

0.440

0.343

%
H|

%

49.44

64.96

6S.4S

44.sa

513.6
253.36

1230.24

940.76

1*.66
283.84

49.28

7S.4

3*313
0.284

%
** 6?.a 362.03 a s  .52 1500.® 199.76 36.84 8.310

He 67 .2 168.16 382,56 1160.5S 112,03 49.26 9rm

% «» 71.6s aas.29 392.93 1111,04 73.92 93.36 0.280
4

% (&»n 134.49 SSI.94 797.44 67*8 114.24 0.322

S» eft 5$ les«l S.1S4 tw.es 36.32 692.36 47.71 53.21 s.se®

65 at Seats 3.2S 33.53 37,63 a.59.as 16.57 13466 8 .9 »
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4*6* ' Ŝfaet o$. teontaonto on Qrayinatrio, oolataro content.

tseao vpl«aa o f  wsebiy cswil stoistex? Cob graviaetrla 

Irasla) Sos- different trertomta o& 15 m dej/fcXi are glvm in  

%os&e 27 shj3 rts.12, faixs ©f e©u <lasfc caich ta»tu «at oiioa 

oessiOTB TCtoo o£ iTc-vic.c-tric eoltrtura ysgiKit'sage i .e . ,  9 .if* 

flsd tan g  oaletea the lowoat valae 3*034 ie  gMtdMa for 

gsfiay obKsa aolch. ?5sc leant value S.Sd'1 i s  oistainea t&r 
omhm'l*

Botoeea the crr.i&e Xovolu, 20* water co;>Xet.lon fspon 

£lold «£>sssity gives Hirsts* wiue of grsviuatrie aoiateo

eeatesst te.73*).

ftaoag the tsoefeEeat e&sWLaabKKW hg’  ̂ hao influences 

» s w  eesitoab t&cm any oiitv«* traoijwat. i t  ia  «  par witb 
a^il^« i*ea at lowoesb water level 1*2 is  ouperiar ever |»Sdy 
ivavlst sad ja3<3y straw*

4*7* v ffae t o f  trealfcisata m  o o ll tcsn-egatage .

KRfeeb of d iffe re n t sjalciias ansi water levoXtt a t  

ooil tcKŜ nccstaso at 15 o» Septa &so  given ia  tefelo 2t> on®
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la b ia  27* g fi’oot o f  fcsestsaafca «& 00 P. m a is % n s e  

eeatenfc (si)«

;1 "8 fteaa ({*.)

i4V»̂| 8*54 0*44 4,49

% 9*21 ©,79 9,00

% 8,92 0,08 0.50

b4 w»ys 7*70 a*05

tmtso% 3,5©

tean {'•0 0*75



0>inl9fOU! fO 
%

f iQ-iZ- Sod moisture under different multhes 
cnid ujcrtcr level
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table gs. Bffeatr of t m M  oa soil te5»j®*>at>a»e(Q*).

«1 «2 MottOQ

M, £7.9 23.0 87.9

% 27.6 27.® 37.7

% 27.9 20.3 £8.2

% 28.4 89.0 SB«7
s « * » l 31*41$

item (v?) 87.9 so.;.-



f<q-13- meao soil moisiure and tempei*fjfui*e 
Under dtfferenf mulches-

-A-A- \ei))pe.i,ohn,e 
-0-0 - moisim 0

2,inj.o.i7ciujc>]r



Hean Monthly Soil Temperature

fig* - 14 «* 20% water Depletion

3 2  c

3 i

3 0

2 9

2 8

27

2 6 C

under defferent Mulchea

fig . •  15 •  40% water Depletion

 «  —  * —  141

— A — A —  M a
   —  .  —  Mg
—  y — *  —  M a -

» " ‘ 1 . ■ ■■ ■ 1
May June July Aug* Sept.
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"'1^*15* W uA 15. 3a© aaatrol dlth ao tat lab aafl no water 
tmtetaeot siwwê  tiva M/Jseat wine of 31.VC. Sasb feljjber 

vcttae fay aoil tosyerctaw was recorded I "  poddy straw 

C2_ ).  i!J,e inercaalng soil tcsperatnrs ie is sis.© oxior

of ’ig> 5% >%  ooa%«a.

Between the vctcr levelo# hither v»oter lovelo 

ohsuo lover values of aoil fcraparaturo (S7 ,9S”C>. ■’yeat"
aoais eesMaationo of &s» fiwt <Jii.fi id ^ w  eater eem&oat 

(Hg ofiowe S‘>.o oiaisaat soil tcfsyer&fcure <2?»S*C).

- soiefi with Jowap uater levels jlvss Mws oaxisBsa 

valMO £os sail fceajorotare (23tc)»

4.;:-. yieia.

field tlata owateeti £roa geriedlocl te-vsrt a m
oaofa got Cite eooS plafttj io otatlotieoily cnoljioeii w& 

gives In tsislc 23 ana rig.16,

4.8.1* effect of mleli troatssafc.

Tm yield obtained for (toy leaf) and tig (saw 
duet) saAc-iiel licsitB are s» per and are signs, flaostly 

higher then the yieM values far ^  csd C table 29).
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tat&a 29, 'ffeefc of different treawcftte os yield 

g slait*'1.

 «»««»»*»»

0j?aa$sBs&4 *  ̂ *J2 Keea(0)

«•
‘ -t 4S3.0 336,2 440,1

410,6 355.6 363,2

l?3 832,4 252.2 257.3

234.2 80S .4 819.0

•Caateol - „ 193.4

fecsi (y ) 354.9 500.0

5’  at 5,J level tog it.a3.eii «  72.93

*X*i 9  ̂ Iw e l to r  ustco? level *  53.SB

es at 55 level for lubox-eoHm »103,1?
8” o f  name «  35.950
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4.w.2. RfSWsfc of water levels ®i yisifl#

water levels glvo eigeifiew&tly hi^ier jrloia

Mssa lewy water lew l.

4.fc.3. latorastioa of sulohes anl water levels on yicHA,

Sresteaat sosblnatiese of iijWj <492 g ) is  sigrii** 
fiewfcly fssjarior over oil e tte  treefessent costsM-satlsnc.

la  gaaersl pleats gesws tsnaor higher water level 

tilth fijy leaf snlafe show the walwsa yieia value t*®*» 

492 @ fettwwa fey r^w,;? M1u2 >s%y2> ^ 1 >  t{4wt >  
a4wg coated* She lowest yloM obtelsra for the 

esatral (183*4 g)»



taS&a SO, eoKfoIaUoa between ditfaraat Seaborn.

ftactara
flant
kelgi%

laaf
C)*B®

EOOt
length

ito&S
vetgbb

ta^eynaflal
Imsth 1 i. • .0 . JTyfJroalie

cejdveti-
v it#

I-0U1
Sensity TinM

£*»U
Kiteogat S.5I24 o i l s s 0.1724 o .irrt -0.2702 -0.2293 0*1657 -0*2731 0J 529
PoiX srtsJ&sr -0.20? «> J?o3 3.3849 0,3365 0,2543 0JS 9 -0.0324 -0.0333 -O.2367
Ga?caaie
fastem 0.8698 0.3839 0.3226 -0*2724 -3.30 -0.053 -©.218 0*3862

3oiX ©aiesiwa -0.159 -0.8224 -3-055 0.0765 0.252? “S.1392 -0*?«31 a .f ls -0.1236
Soli
J'fflraeolasi Q,I1S1 0.11*? 3,3715 0.1593 » . I f e -0.1767 0,28 -.164? a J f e

j’laut Sitragcn 0,4145
iXojifc Salefaa O.tdsS 

jleert f'!o3*eslsB 0*4863 
Soli Ssaaity —0.4§17

0»flo6
».t§69

Q.ilS9 
-a.Sis

0.5155
0.3§75
0^354

-3,1812

0.4851
0.172s
0.068

-8,132

-8.5395
-8.436
-0.4I8
o J § t?

“0.1557
—3.0263
-0.016

0.105?

0.1822
o.W&
0 .I540

-0.2S16

-0,3335
- a .J
—j .465 

1

0.4401
O .f f *
0.50 J1

a^Srsallo
©oastusssiviti' 0,IS5 Q.SI94 0.1982 0.1445 -0.4& 2 0.02*6 1 *a.§§is> o M z  “

item weig&i 
flinssrtesf -0-1411 -0,2116 0,153 0.154& 0,236 1 0.O23& 0.1057 -0.1383

royeaity 0.134 -3.2149 O.se.5 -0,036 -a,2359 -0*3342 0*1041 -0.2S77 O«o73
totals af 
expansion -0,0136 - 0 , | |8 -3,122 -3,333 0,1266 0.3737 -0*0927 0*1731 -0.1412

n e ia 0*670 3.1606 a .4636 O.H54 -eJ'Sss -8.1303 0,398 -0.4079 1
0? at 3* 
co at t f

3.SV01 a
lasrel a

0.2313
0,2379

* -  rignifieoat at If, level
t 's -  StgnlSicaat, »t 56 aa3 1# levels.



DISCUSSION



f  * m m m m m

flis In gasxia& m l as pot

tue m%% ©f %$%m

# f ssS.ettes m  m I I  p lm t ©nit t©i®|2©i^»
m&teg&saaft e»§ -ye^x* asus effie&eKtqy* BIstaaa 

(yaUdtr wei& wpletty ef BMsfil CAfcelaflflolBia

fraeiiiettfcna) I s  naef m  t o  %m% ®m§ t m  Hi© atudy*

$9w* %$pt  ©f' w&titoe® mi in© €if*@ie©Mi witw tea ls  
$g& mtmf M tlsa iiaset nffaeis. m& ixitos&t*
m ^ m  o ffs e ts  ©f fti® w&$ev leva lg  eai AiMim-em m ie te s  

om  s M IM  os§ i«i®3#8©i g la lls t ie s liy  ̂

BslJ^ o o i l  7 s'|t odd 14*30 baura « ©

im est<3i#. fires tid e  tfe© afflewago d a ily  tss^ggste©  -and 
B9siti% %0^m^m&- tm  owop ta tle s  ar© s a t e t e e i  
p$$a«s&$& in  taSA# 51 nai fig#  14 m i 43* $fea avepag® 

%m^m&ims‘ jpesiiag© and ifet Gottnsponaing; 
Ipa^seifi©  ad lstn fs I  «pe aaiaaipiai. f soa Ife©

d a ily  o%«ra$$a&&oa» assi ate .la fa il©  32
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>

fs fe l#  51* ! l e »  m a t h , Is  s o i l  (0*>*

fesfsmttiw Ifyy Jvo&

m*m 27*80

H,Hg 29*90 Bum

V i 29*24 m *6t

V s 29*42 27*79

V i 29*75 27*89

1%W2 30*01 28*3$

V i 20*94 aa#i$

V s 30*13 28*70

30*37 28*40

V s 10*36 28*83

Bar©(Confci?&l) 31*07 28*59

Me® fflonfc&ly 
ai£ %cmpaêBi«
tm *

20*43 27*09

J u ly  &u$$ast Seyt&tiiHgp

28*71 27*13 28*18
2t@*f4 27*39 20.32
28*4© 28*72 28*02
20*66 26*99 28*18
26*93 2?*25 28*39
27*03 27*56 28*38

27*13 27*40 20*44
27*31 27*8© 28,55
27*37 27*69 20*81
27*31 27 #69 28.15
27*50 28*02 26.79

27*13 26*33 28*58
»#«ag/>i i»w n |iwmm iw'
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Cuulo 32. Ham m&U&s Tmalambar FeeQlag (m) #

Sssaeteaat ?i§y .July Assorts Sejstesfeer

V i 28.78 24.87 24,08 24,2? 25,47

*,% 29*48 25.16 24.37 24.59 25.62

ty *t a?«aa 24.37 25*85 84*13 29.48

V a 26*18 24.® 24.43 24*25 25.95

V i 27.3? 24,97 24,47 24.52 85.82

V s 29.10 25.38 24,77 24,77 25,12

V i 30,55 as ,‘30 84,76 24.63 26.15

V ? 30*45 26,33 23.07 25.30 26.40

V i 51 .S3 25.32 25,13 85.20 28.50

«0% 35.75 as .so 25.32 25.34 26.75

Bass ItitelsoX} 39*82 26,® 25.50 25.33 27,06



log

noeesfcoario taagearziuace tela,* Vm css&rf*
la  alao eoooaxioa daiX/ rmC too srmseip "’CtitJiXy tea^suwour®

Is  jjiettofl ta f i g *14 s»3 15 for eoa~»s’isssi uit& oeil 

teaiK'i'stts’s ,ft'S3 sates* levels*

5.*. aaegltog .Baa; goneo.

Vaslaaa soeffleieat* e f velocity o f oBcsE-goase m i 

sslaiwci, aam. %im  o f eoeajgcnco as® »l»iala®3 fos* Qyy lea f 

uoleU slSi M.$xsr votes level ireoisaasfe oocfoissfelcno
Ciside 6 ),

aetueaa i«c  tos mica* Xevale ae&iM.3g en&gcaoe is  

ia,H«ese«t %? tso fsigSey jntas Xm sl is i  at; iy  vm%as 

asyletion firon CiaM e&yacivy fas? a l l  si® naissiioo is-lea. 

tuts a i* i«  tfes la^Atosae of watcs* is. asoSlly® CEejfgeseo. 

Inhibition o f ty eeua is  the £ls?i.fc ^ajsaoos of

ggsaiBtilofu ‘S’pia jsroeess ia ©las XaiJamsai jo lt  

iesjcsctnaf© ItoS fU  its  e ffce l m. viosoai^f of vaSa? u ii 

lem 'ArM .llts o f OBftS «eaS» FapiortUtg ‘i ’aie view Teste? 

m i ‘ayles’ C15o9} Slave also s>£«rfc<93 teet Is  graia osr^an 

aeoaa wifci* the S.nos’sase ia  so il Ewsietwe teeslaa to om tsar os 

Bose wsa & daoi-ewss to  fete y*6o aas eswmt o f encaumoe*
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■fesMtsla ana "ogpnajo. sms (19o5) have also otudlefi the 

effect of different water Icvala sa aeedXtac Qsss>eo-jo© 

at wheat «m3 cayisem as3 have rex orted that as the moisture 

content increased frssa 7,5 to 15/» hi^uor value of ao~

efXisleat of velocity of aaeKQOSoe m& lower v&\m of acan 

tine of es&rgenee era obtained for soybean*

'llyfter coefficient of velocity of eaa?tense aid 

lower mn& fciaa of taes»s@nse arc notices with the pot® 

a’hlel: receive! dry loaf and saw duet solctoe. Ifeic nay 

"oc doe is i,he feet that those aoilo could seestee fai^tor 

water content and tihowad lower ocdl tenperature compared 

to psfldy husk mS paddy <yfcr®» ooIcbbs*

Elae&law (1972) sa& itiedsaa o£ g l (19d2) have 

reported that uhu sell tcai.orat.ure restricted i&s fccs— 

ainauioa by its  affect. <n iobifeitioa. Uulching signi

ficantly reduced the soli temperature ssasured at 9, 10 

and 20 eu Myt'm (1®1» 1974). lie has also obewod that 

with aula-ica In tropical sell water ooaaorvstion. caamctaro 

of coil era be improved. Observctitaa by Mehta and 

arihsr* 1975 also support thin view. In the pros*.nt study 

miffllebsS poto showed leaet values of oe-ufficieat of



veioeib# o£ esetrgms® ubleh lead to tbs Seltam a£ 

ewrgsnce la  those gets. tt» lew valnea of coefficient 
or wloeity of eaassenees ebtaiseS fox* straw auleh iaSioaba 

Sat 4Si© seeds tews nob obtolasA exrntgb «abej? tacaaes of 
high mbs of evajwabioa £raa %iie soil rawfsee rsm&tiag 

is  Imer «abe» eoataab. SajsgeirUisg tats, Isisis. soil 
teapera&wo iSB.’iO’C) Am  Is seew&ea is ttaee arts.

ta g«e»3. ess the STOl&iage teaaiOB. as# soli tea* 
psraiia® iBeeaaeS ibo sate of asejpgerasa aafi tofcel oaeygoaoe
o f elX sfscelos fisoilaea C>»5ti£M* f i i  1878)«

5*2* Btoaartn&c eiim»tes?a»

tiotatere raytaec m S . V r n  sstolsee bears, a js s it lv s  

tofl*»a»e os s goofl a«i®s of % jim %  chw®otes?s* fise in* 

tareett®  effect fcosovev dM not eoae oat as sigsdftcm t ta

nest of the eim*aete»s esteSS,®#.

the m&Amo txrlea base aigHLfLeatt lafteoaee on 

gloat height, fise gloat tat Jit ohtelactfi fof de  ̂ leaf

!

■104



1.05

batoaesfe im tim  ftia fe&go mm^ io  ©stt#3r content
I& i f f  §Mek I© isslS# tUf&fj bmm

£@s? tltt stott gf©irti&* ftts m& fee in# t© b&ft 

tem sie i sugfly #t nl&ogan insist *Q$etolw grotrtfe

CtstAf m *

f m m  %h&  w a f  f i r s t  ewsafc H & sf i s  s e e i l i n g  e n a ig g a e e #
* . « .

i i f  %m£ $m&%9m% laftonoe i&iegi ia s#£ie©M

M  tltt inti?®* ©tapm a t o *  UotosiA pis&i® tare ato& fteoii& ly

snpsrAej? ^ f«S’ nt&gito&& ficmts*

s$wmB in  tfce fia s t#  1® a yeot&b ©c tfc® 

Od&fetod ©££#©!- ©f Xefi3E s f  @#H @©l©te© n% tbo m ot so»%

.g&g&fltoee to  waits?- a # w «| . Am ffeg $to& $ siosaatsil*. ©tairoA 
m& mwmphmi& denasA (til^alsssisr -mM- TArasm!*

W 9>*

ffc® &aig&& .«£ fit® ia  isfXn$»©«i by t&a tee

m&sfodm r®iise®t tiesgii t&$ § iffi8? «#  i@ not §Agtiifi©®tti 

< n & « 4 > #

la . <S*y X o a f onXchlo®  b to n ? i s  a© .o iga i£ lo a a &  

t&e ftn& i boigbi® obtained fa s  bb® $*?o water Asfslg* ' 
fM # assy ’bo duo to tb» bigbaa? nutrient ooatenb -of day leaf 

sauiefe. sod  s i# ©  th o  b&gjfe w a te r re te n tio n . c sp se i% *  t o  t h ie
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treatment, A sgosbaryta tad i.syrfshGokanffiB (19C0) here 

mjoz.'%c& toot tisisg dsy leaves as essleh the eoet of 

irrigatler. ears. 6a reduced by Inczah-ln-j toe retention.

Tag result shows that at higher water levels the 

pleat growth rat© is  core, ester deficit s py causa 

fieercace sr esss&tieu of elongation of a seas which 

dcj«A3s or too tursid eoaaibisiss of the c e ll, ifeyaa 

( 194»*> i Jroyor <1950) esfl olelawi ar.fi Sooner (196&) also 

have obtained alallay results.

5 .2 .2  ^ .B b o m o ia l l a s a th .

Hi^basti valua for intemodnl length vas obtained 

for padiiy straw mulch. Ac she inter nodal length isorsasea 

too yieM w ill decreasa because b»o flower fetrta arises firoa 

this point» She dry loaf twiebefi .plant aao lowest inter* 

nodal long, to* I'm noil to-i|seratssra m lar straw ntslefa is  

ooa^nsrifciVBly higher toon the aeila msSer other mtlohing 

isatorlals, Xhis might mve increased the vertical elongation, 

rate of cella cochinad with ©tiwr adverse eifeet3» such as 

deficiencies of jmbrxento sad water. Higher- coil fees isratrure 

reduces coil soicture gonjcEtcje dec to inej eased svnporation



10?

which is  higher la  fee case of straw aulohcfi pot a.
UOTfg

Malloy results ̂ obtained by Siugson (1960) and Baxaer 

and Cotoheeon C?96q)«

Higher values for iaterno-ial laagfe, was observed 

In fee lower vnter treatfaent, 1’liia Itself afeoaa that the 

lOBssr sr-elstare r<®»«ifega in soil adversely offset the 

healthy growth of float* Heelthy pleats w ill tew  shorter
te fc e s a o d a l la a g t h  .

5.2.5 £22±LSm»

leaf area is aa ioportsnt faotor which is easily 

effeatad fey the aeistare sad t&r/ycrtiture. the leaf area 

la  directly related ta the feQtosyfWheUo activity of 

fee crop, this growth eaai-onoai is  Influenced by different 

aale&ao and water levels (fable g# ?ig.6}. She plants 

grown ia  dry loef salehlng have fee highest leaf «rea end 

uMoli g r w  in straw SRileh stewed the least leaf area* 

m par ferstea «<j£»o!j ( 1963) the leaf area ia independent 

of fee influffinaa of aaleheo sad moietara regleea* In 

coatraot to the findings of Ahraheso Jacob the crooeat 
result oay be due to the diffaxenee ia  mointura wife dry



leaf t f  nktoMgrn by

ite glm i t  silt® nigb$ itm  Jtoliiwaees ibo Idatf s » *

l i f t ®  bias t e l  ob$aitt&l H$u& Xoaf

■fiTtm 4a -tssg'tf Asal. for bl#®* ml&mfe bgeatneatg- 

&m$m$ iftt- £*ma* '

obfea&ii&i by <1f4?> W te l^  «saa- ®«l& Ct§#8J*

Siasiff £ & &  Cl3ft> n&i s « o m |  C liffl*

$4Mfc .aacft "■ . ■

?1® $&aa$B$ bbe offsii of

li^ p u si «»&&«$ sod iwt «a&«y iawAa on swat iasgili 

end root,, nelgl^ slaiw timi sito£$ tusr# fel0am ’

in&txaa fir- btife* .fbs® wm% tagft* and r@si- t*ei<£g& nr® 
sit© $ir ̂ tti Mm&,mi! -«§®w #a»|. jtofta* ib is  nay

be imt 2£$rtan$**&&a$e -*&& Mgasp aamr-ewaUabiMty
4m eti:4s ttn&ar i i »  iaari* muss#.' #iwft!M#iii- bay® anMsaed 

■|fe® » i  ggotfbfe* tbe .nodi feasya*atao ia atMtf iMbMi 
pot. is a$a$aypu*«uy blgfc* 0&aaa> -#» $%. ClSfi) aeyarbed 

tba aaayma- #f mim  r»t# w  gn& e&tay&ftim
'dasML by sirss# iaalofe. mo& y&aat&a- aniiafcf «&$& e*ya» raiisa 

i&aranoS. rstilmf dam&ty ia itut nyyo? 10 an #f soil# tel 

defttMed it  teXiw If am $ey$b aa ia. tb» inmsiat

abady* - ■
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this aar.ocr rootiag 5-r. %m %«» lay©? with <ail<sM»g 

woe a g ita to ; to toe Xewea? raJfl uosb fawai'a&la .'.oil 

t®gea?at,we m& the redused secljnsteel iBsedenee dae to 

grs&ter stoi stores eonesswUm. Tn ttes preoent study the 

lowest soil tea?,erasure <27.?2*G) osd owslottc graviaetrio 

ooistore oonteat (9>01?) wag reseated la the sew Suet 

aoletad pots,. "ffto floats gm a  la these pots etatwfta 

csexlise vftlwoo for root lc»s6ii end root weight.

The root Imgfcit of ffldwe,sr<wuia not tm& wheat were 

taoreased slightly by ta® incorporation of jsaflay hash a 

50 4/ha? powdered ground nut shell at the rata of §0 tj/ha 

(toon. 1934). »oa« at, $,. (1971) showed that Ulga root 

tenperatwee beyond certain Halt eosM recount for the 

loess of roots, toon, (1959) reported that as high tom- 

soratWNS tae root growth was reotsrietea heooaae of tha 

feiQtau? ethylene eeRastrerntioa !?1 x*pa la  s e ll ).

Between the water lev 4.% the water stressed plants 

ssbohtati lees wot, length oofl w»igbt« Tavlor et a l CI967) 

also reported that root olcnsntlon appreciably reduced by 

an InorjKje to soil water oootton end rice  versa. Cteaaimsy 

and Jhatnagar (19S0) found a cloao correlation botueea 

wheat roes distribution and extraction pattern.
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Srlhar (1975i otaervod deeps* rooting and

greater depletion, of water in soils with higher seeding 

tiso taoiatwo* u'atar otreee in, ta® early stagee prevents

the plants to devolog an adequate root system to extract 
mtov from deeper layers. Ia the groeont study also the 
plants wfiieh experiences water stress from the early 
stages showed leas root weight end root length. In 

contrast to this study uoro root length and root weij&t 

observed in atressed conditions by Oard U99S3 StaswB. at al 
(1965) 'Oeaaat and Bass (1960) sad faeHt&la and Ragara^a xm 
(1S65). ihe result obtained for the present stady may he 
attributed to the fast that the plants ere grows ia pots 

where tee plant roots are restricted to  grow oere and aore 

in search of water.

/OX tbs hiosaatrie eaarsotera except InMsncjdaX 
length as© positively correlated with yield (I’aSAs SO) *
'fta interoodal length is negatively correlated. fhesa we 
ooaaider the btesetric factors* mtrieat optobe and soil 
nutrient are coneacnea, the plant nitrogen contest is  
positively sorreletest with plant heis^st* root length* root 
weight sad lea f area, the intemodol length ia  negatively 
correlated. So also almost a ll the nutrients age positively 

correlated with taojor  plant oaeractore especially aagnesi-ua 
content of soil and pleat highly influenced the gloat height 
and leaf area.
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In the present study* hiofcar vslueo of Hydraulic 

conductivity is obtained for ary iewcs with higher level 
of water treatasat (table 12). taeog the aulefeas She 
differences ©re highly slgniflcmt* ffea hydraulic eon- 
doctlvity of control la to,03 cut**® ms that of dry leaf 
casltibad soil la 41*542 cb"®*. The hydraulic conductivity 

was ioproval fey ssuloislag,

SubroBtanyeE end Star (1976) observed a eurvilinaer
raXabioashlji botweev initial aoiatupo eontant « a  infil
tration rate fas? a loteritlc sandy loea soil, k linear 
rolsilassaiv obtained between and 20; saoistee treat
ments which experienced low soil toajxarsiuro shewed bi0» 
veilnae of hydraulic oecdwctivliyf

le i ££ jjJ, (I960) & jjjj lil 1̂984) bmc also
reported »  sijjlfieenl increase in hydraulic conductivity 

by the epylieabion of solobeas bat there was a® significant 
difference coma different a«l®hes Ssadte and atetsfela (1967) 
observed that mao. capillary porosity and tha hydraulic con
ductivity of silty lows could be issproved by s&Hias sagor- 
o&ne trash.
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rsteatiaa oi sail raiatnrc- for loagos? jarleda Homlne ®od 
Ovareon (19&2)j l-rlter ot al (19S8)| Kes&i eaS ixyssear (1971) 
m3, 1.01 (1973) also observed e to ile r  so il Bolature contest 

•anSes? tasiletea owflltions through eat the growing season 

t&en tiatjaloJiea ®4ot0»

Eyarculie eontactlvity is positively correlated 

vlth organic carbon* the poteaolnB oeeas to decrease 

Sydraallo eo»nS'dQtiviiy. It ess be atirlbated to too soil 
matrix Interaction la tbs jsx’eswee of salts. Cclcitxs and 
KesaaaioB aglete fey pleats arc positively correlates with 

Hydraulic cm'iaotivily. So also tfca hydraulic cantos tiviiy 

Is jwsitivsly eowjel&taS with pleat hoi^itt lop.f area sad 

root length. lacra'oea hydraulic conductivity always 
helge i® root absorption. 'I'iie uatos helSisg sstpeslty Ucg 
»o  aijsiifiecat cojree3«tioa with any of til© factors studied 

oxooyt plait uptake of nitrogen sa& particle density 
s&erass it ia aesstivaly correlated with mem weight 
dlasetor (sable 30).

lifter. the soil is  eoBpasstcd or as the feallt density 
is increased water holding capacity also increased But 

when, the structural stability decreases water !»14i»g capa
city aloo doereescB with higher values of taeen weight disaster.
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5.5*2 ftfenofairal <Mw»q.Sora.

Soil aaloldas la esnetol iiae. eoasUleraolo laflooBce 

m  tula tensity of *»U . initial sell had o bwlfc
aeseiiy o f 1.42 g « T 3. Bat oftes? the aeslafe feroataoat 

considerable raSaeSloc. in a l l  tyestncKte 00a be aeon 

(tab le t?) espeoiolly io i>  <Js» le a f tauloalKC, It. fees been 

redueea to 1.587 qccsT '^ .  1’fcio aey be .hu to tlie stead 

organic oatfcyf ooateat to ttse uygsK? leyero o f s o il by 

deoewposea dry leaves. 'bfgsaio waiter reteeoo t«c  talk 

aeaalty o f  s o i l ,  ’supporting thin I t  siao been observed 

that ehioeXUn^ the fie ld  a X o n s  a lto  Incorgos-atioa o f 

ballsy oetaale sssterielo Htes Uieat stubbles* r iea  task 

peMderofl gKrtsag nut ato ll* at the rate o f 100-250 q ha** 

re  Snood tbs tralit tensity o f a llu v ia l sandy loss* red 

eastdy io ta  s e l l  e»a b&sefe et*$r ooti («*alli<*!t iscd Tlafjaroja 

*es> (197'J)< Jiwreace la  balk aessnslty deoi-eaoea tho hydraulic 

et<m&aesllvl%& o f soil, Siam® il975> s U s o  have reported

lower sytoealie eo»anaUvity few inersaosd bulls density,

the sftrtiele density o f In i t ia l  s o il ocxpla was

3*5 gsst” 3. A iBcrsejins o f partial® deooity in

noSiasefl in  sow dost mulched so il. Eisie £205? be due to the



m ix in g  a p  o f  aesoaposed f i n e  j# a ? t ie l©0 o f  Baa d u s t  i n  

h ig h e r  I r r i g a t i o n  la v e l a .  A l l  o th e r  t re s ta a n tt , e re  on

p « s

tiiera is no eueh diffowwra aatoess the initial 
values of porosity end the ©aleh treated values. Ssti 
elight geexoese is porosity is  notieea with the soil tested 

after tanlsbing* 3 ta i l »  weals vm obtained fey T„sl gt .gi 
( 13S0) shew the goroelty of too newly cleared tropical 
alfisol wan BligSAly hitter than the unaulofced control, 
“iatom jgfc 3!  <19>S4i also resorted tost she total oorooity 

wags alsaifioently inflnaooad fey paloSies-s* fMs» may fee too 

to to® taoBgoeeS osgaaie setter et tie lower layers of 
salctee. Che laareoec ia Sate tensity frau 1.5  gossT̂  to 

1.8 of l&teritie smdy lea# at Stessagptu? reduced too
eaaratlea porosity £ren la.S to 4$ end eopillisry porosity 

froa 30 V. to 33S>» I’m? porosity aigaii'ieent eorjrelafelea is  

noted with any of the footers stuSied#

lita aurueimvJ. to3«x» mm weight diameter- of 
initio! soil aofapla UKi 8.795. iopxwsmt in soil aggro-- 
gatioa ia le&eyiiio setoy soil ic non baesssa of iaorearae 

In eugenic matter, tut flue to the cementing eiateriala 

grotooaa daring crop growth (ShiZdyal, 19633.
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teoiig the t » t-t®e&te there ie  no significant 
aiffsmwe ie the vstas of n$m welf#* Biaeeter. Sfeia 
eliovs ttet in th® aaa© of fed loss sails* uhioh ie wall 
sggregssbed otherwise* wo con not expect auob changes in 
tho structural attributed.

Khoa no consider tte  correiatim effaofc as given 
in teblo 30 beisweaa bulk density m& otter fectore, tho 

bate deneity is noaatively oowelo'sed uitit uptake of 

esgaoslu®, e«leU»i end nitrogen and so il mttossn. Slant 
oteraotaro such so loot area end p la n t  height m3 so li 

characters ouch ao porosity sad hydraulic eonduotlvity 

ara also no®stively correlated with bate deneity. As 

a l l  these ssnin oharoatsro are negatively oorrsleitod, 

the yield la also negatively oui.-rolo.toS where ao the 

Sntamodei length ie positively correlated with balls 

dsasiiy* ftailor correlation was aotea for nitrogen* 
poteeoiua and cttleiu® uptake by so*, flower smS lady's 

finger by increasing- the Bute density £ » e  1.55 gea*^ 

to 1.7 gsa*^ a£ rod essay loan at SoisSbaSora £teons 1984). 

A negative oorretetlea erist with hydraulic conductivity 
which is adj-ported by tbs results obtained for latex* tic 

sands' loan wisaro hyteaMlie conductivity decreased to one
«4 »'3eighth fron 3 ea fa whan the bate dennity of 1.40 gss

loswsooea to 1.7 g « r 5.



Bsyoiool properties UJs© voltsae o f expm olan, 

povoeits »'4  water BoMittS eapaoitjr two algiifiesBitlj? 

ansi sagsiiimiy eomslataa wttls non* weight disaster. 

j*aeoeaoe 1» sates? boMlag aaseoHy aaS porosity* odvsragls? 

af&n&ei ulna® growth* A ll t'ss otbsr chaKsoters are nob 

algal flaoaU? «o*asalaiea (Table 50)«

5.4 * fta i mtirleeh jBytafea aaa soil mtgtanSsan

sell natsieai isawaasat t<nfl aat®i«rfc aptelc# Hgr jslaate 

gsoably oaatsfolias by* oiSil tsagerattBrs* wbio& a «  be
asssagea to ooao m%tm% i® soJoMng. Is the presses*® otuay 
nlt?o$aa, fotoaslaa ooft gbotgtaams ugtote by plants a »
tiista? sag oeleiea aaa Bsgnsalta me l-omr ia ps3dy busk 

salehaS js»«a tbaogjh I t  is  w i slgnXSltmA erfeetistlcelly* 

o w  ot&a? tgoatseota* asm s t&a fcsoatoesito fsaldy tank 

ssatsfeed so il cS©s* cenpotatioolsf sa<$tss? ooll tea®i»tewa 

t t e  ivy lestma aad « «  te s t*  fM« 5»l#*a** isaparatuvo 

Bight tevo issMsaseS JffiK uptafea* SlaUer etas? eonawsted 

by Ctum6fca*# ®bS ehUdyol (19?Q) t o o  oloo repsstoS ocas 

3?8f«slts« Fnsa sassy (steSlea, 1® has been obaewad that 

By im reaslns tsbo WUs aosiaity* tbo sa teless apte&e lUca 

»* *> a»8 K iaasaaoaS eigaifienaisly* I® iiie soflay stew
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0S4 tsssak eal«i®4 gets* tee soil Ottawa the Islghor veloea 

of balk deaslty which alga* Stews eoatxibatsa fox* %a® 

oen&assUvely agtetes of astrleaaa by t£e plants
(fable 17) .

la  a etafly at Hiss® with oltarial essay less 

soil* fas* as iaorsoae ia fesfUs aenaity £m b  1.4$ to 1.6 gea*^,
tea I* ajstiaJse laorocaei bat Mse ssgaeelij'o, eolslaa soft 
ooairns sap&ats® 4«®eseea wite tee i&osroess la balk deaeity 

to 1.6 ges*^ (& »» , 1gS4>. % n  mpaeS mmiQ&m tbs 

peeosat obssewatieaa « .  tea liateiaafc %»tete»

Ia«0|iertli® as cKslolsea* Uu liijh® wat® l®m3& 
i»oj«aosa4 tee roteleab uptake. Vvs tee dlsalabioa sal 
awasBmt erf jmftctoBfeo* water is aeeoaocagr (Sable 32). If
It. is iBsfle^aete atsfceteos aptsks % glesi. is adversely 

ofSosfcefi.

A,a fas- aa fcba soil Buteleasa are aennea&eS (fable 24 

ssafi 26) nitrogen, ou&teat ia M-sfe® to «*y leaf aaloSjaS 

soli 0b4 £ ia pesSSy iassk assleiseS soil, eaiS £ ia afeaw 
Roleixed obc. &«, aitorogsa ©spiAy Sstm. 4*3? leaf deowa- 
gositloa sigtife koto coatelfciifcaj fear tee isaraasea soil
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nitrogen gsfi fete feet that rfoe bran, ooBtmias sore pinet&oroas, 
watch sight tens iaoroassS £ is feheae pats. Assy haw, fete® 

wee ae Bigolfleoafc difference la soil aufcrf.an.feB fop diff
erent silaii fcreafcaenfco and water levels.

Soil nitrogen la goaitively aowolafceS with jilaat 
nitrogen* pleat eoiaioes, plant i>, pleat feoigfet, root 
ehsweoters, ana also with leaf area, She soil £ la nega
tively correlated with coll ucxl glsafe HeyaoBiuB.

Sail i  ta positively oegrelatod with the aaaa 
weight disaster ana tjifctrnwitl length and negatively 

eorreXstea with soil Hpgseeiua aaS leaf area* plant 
ealoluB &nd aagsoaiaBj, leaf mm <na& feydraolie eonSuetlvlty
are jKjaltively eorrelefcea with organic carbon (tobla 39).

ft positive correlation exist between pleat nitrogen 
asd plant hedgtrt, root length, reofc weight, leaf area, 
water holding capacity of soil, soil nitrogen and yield.
The l»teaMXt«& length ia negatively eorrel&tefl with
ataoafc a ll fch® factors.
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3.5* ggaslBsftgio itojstaro emfaatfc m& water gateailOB.

irrigation ttg&CT io Halted* the sis ia to 

get Vtm e m im a  protection par tsait of water «e#Jiea,

Is the prooent l8vmtl$e&la&t effect of 44SS&smt types 
©£ auiciioo os water eeatest o&ews that cule&ee definitely 

play a sole Is eoaeewiKg sell water, The soil voter 
content ia wsalefega pate ®na for helot? (5.5#) tees the 

nssletoi pots Cfig.12). »»!©&» grietely retard av&go- 
rstlen s«sa protect the soli &  os direct rays of am and 
wind ©arrant, consequently th® coil la inept cool aid 

retain ears water* / «%  the salehes, ecu daet increased 

the call water contest to ties asslasa (05) m  glum ia 

feeble. 2?* ?fets tasy too Qm to the high compactness created 

by saw test 00 tiaa coil ourfaee* there fey miaeiisg 

evayoratimol loss* 2*®3dy strew shows sinlsaa soli water 
contents.

Any hia& as sail ewarege «jy rofiaoe ev&sso»tl©Bsl 
lose. sc well a@ it  will eoriswe Bcistwe fey ino»sslns 

the infiltration '©£ water into the soil sad retain soil 
Bolster® for longer tioe. the present resalt Is in 

esnsmmoa with the findings at tensing end Srereaa ( 1962),
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Sxiher s i  (19S®), Oreb at aj (1974) and Koehl and

Fryrear <1f71). Studies carried cut fey I>el (1972) showed 

that wished ploto had high soil stature contest, la  

agraeceat to the present investigation Bangaehsryitt end 

(tagafchaohram (I 960) showed th&tf nsing dry leaves m 

mlhh» the cent of irrigation °®a- h® omeA,

Contrast results were obtained fey Gaboon £| s i  

(1061) * They ohowei that &om ward rawwaeat of water 

was set in «ay way different ia  the mulched plots than
In WMSUlcilO'J .

Between tSas two water lew is mm  at lower water 

level, the em dust ssuleh could increase the soil water 
content him other oalehea at h l$ »r  water level (Sable 2 f).

For troatssato which received higher water level, 
the ac-il water content is msa irrespective of salehas 

triad, the am dust mulch showed a significantly higher 
water retention at field espwity m i permanent wilting 

peiat (11,43? sod 7.40? respectively) so the water ass 

effeoiesey eea he increased by ucing aaw duet as a onleh.



124

lisa aaiataeo i'eteatst©* ehaisae teres of ea.ftes-os.ti 
t;al©feea aoilo aetloatiad wlai, lessors jAatis apparatus 
aso psoBmfeea g^ajMaslly Is fly.tt to It aisa Setole 52*
I l w  s a l o t e o  s o fc o t a e f i  a t  f i e i a  a s f s a e i l y  £m t t e  i n i t i a l  

soli oastplo was b*835 Cvablo 1 ssi Aft®? the

teestoents tli© miatxm  sesosfeloa ehwaat-e*' of a ll  the- 

talsfa tmefyei soil tusve Ssoeo iaprwoS ta a ll the tmalmo, 
*«s that eay Jsiafi af sell eaves oaa layeova the vai&s 
mtao&lm s&mmtesns off mt%»

S's© oftecfelTOisse o f the taalotoeB «s aoiotea oon- 
08j??rtioa aai OTapowtiaa aoatEsl too long boss a s « -  
feKmsraioi iooas* ftto Is toaaaas of tie  tost tfet ttss 
iaftaaee o f smXeh ia  oaalralllaa omgsmtlea aepsafls 
aoi wsly w  the mlor retortion e®& traamilrtlBg oiiora- 

QtKseiaSloo o f the aa ll, fcsfc also « i  the irswatHsas eve- 
jserstt’V® aesssat of ihs afeaoepliero ea! the eeo%tsssm$ o f 
rates (3o&a m& w illia 1§fsS| Essrar 1360).

5*6. ijo il tsgBBOKste©*

roll %wpss&Saw is m tBgssptcat property o f so il 
•»&testi o f S o s t  j& r s a t  growth aireefely a a f i  tasireetly, Soil
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temperature Jjoa a eatetaetlal on the dyauaie
pweaau ef vogebation grofluetloa ©M elao «a issgortaat 
sole #&» 005.1 pleat at&sepSicHa balance.

i?tff©eb of different aolohee on sell baspssatw!?® 

i© studied is the present trial, Kulabee tetl fesaefieial 

ea& favourable influence «  soil tcsttgarature sad reduced 
ooil Mates* loss through evaporation which resulted is 

t»**e » liable soil uoiaturo for a longer psrlafl which, 
helped la improving yield attributing characters sod 

ultimately ia yield (Mendel esad Oteeh* 1983). ?uis 

result eaxrotarats with the findings of the yraoenb study. 
Soil tsngeretura recorded m 13 as depth os sa awraga 
of the weakly teussaratuw ere gives in table 20 and £i&«l3» 
14 and 15* Highest valua of ooil ieajjarabura mo obtained 

for control and lowest ft® caw tofft aaioh, Sew duet is 
Sound to bo effective in keeping the soil mom cod mua 
at lower water lewis. Ihio any bs due to the mn eon- 
tasting nature of o»u duet, Besides this the higher water 
content ia oau dost trcafeaa&t helped ia reducing the soil 
teagfirstaso. Research eondueted by Krioteaarari and 

Feadoy <1303) end Kendal end cshoofe <1903) ghowed that tlio 

straw eulch was mom efficient ia reducing soil sssporatore 

when compered with polythene aulcltoe.
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Between the two water levels, M-glier level reduced 

soil teagaratupo* Straw oalefe with lower water levels 

gov® the naRitaum vatas for sell temperature (29*3) < fable 

28 aafl £1^.14), Jim effect of irrigation on soil tem
perature depends upon the w latiro tenpereturan of soil 

and irrigation water, tbs ataosgherie eoaaitieses* the 

type of suleb and the nature and extent of crop cover.

?bo tr»3eratia§ effect of iwlgatiea have been, reported 

Glflo fey Efcesi s i  £& Ct964> la&ra £| s i  (1976) and 
SaaSl«£&£& <1980),

As the temperature incroaeec tea mlature status 

of eail doeroaaaa (^£ ,13), Jim work of fefafiloi$i and 

Srndh (1948) ona subsequent efcuaioo Bade fey Various 

scientist prove this to fee oorrect,

S»7* 2|SM*

Sl^seet yield is obtained for dry leaf nulobad 

plant in both water lovelo, fhe ylolS obtained for dry 

leaf sm& saw duet ealeh era aJUoot stme* tong the 

saaloiiea the lowest yield obtained for straw aulebed 
plants { 219.&9) . Shs yield inoreaae is noted with
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ssga&ively earaelafeod with iosegaedal length end bulk 

deaotiy (Oafcle 39).

la  this atafly »hs iaasease in yield say Isa 
ufetribates to a domssss ia  sail teEperatec®, sail 
EOinture emditl GJk0 iSSiSl a variety * f  rasMltsst 

ehaaicaX and hlm im a&cal fps>%®x& eam atatsxt with 

ECUlaSSiBQ.



SUMMARY AND CONCLUSION



i* msmc sm emsmm

In til® preeeiit otusiy iHweatigotions have bsea
carried ©at oeS®34f to otudy tea ©ffeet of different 
salofees on. soil tenpsratare and soil water retention, 
in relation to seedling esergese© said crop- growth.
Studies were carried out a® jot caltwre esjerlosnt la  

the not noose at College of igrtoulfcure, felleym i. 

fhe gets soro inaolotoS vlth a thick costing of white 

paint. Sear salehon ssfi two water levels ware tried.

SI® fflsleheo asefiuwa ury icsves, sew dnot* paMy bask 

ana jaMy atm-i. the two water levels triad were 20?> 
aaglstioB, and 49/ depletion of water fro® field capacity. 
Sirect affect end toteractisa effects of water levels 

and salOhes mro staSieS. Bfatadi ©rap**#® asleetal m teot 
©rep.Kaaoaater type tonal casters were fabricated in the 

Inboretory an& installed i »  tee yota to assess the daily 

soil mlotere of sell* Bail? sail tengerntar® at 7.30 

and 14.38 hoars raeerdeS at 13 on depth. Baoed on 

teaslaaeiar rnaainge raoiature percentage was calculated 
ssa irrigations wore given at SO?* ana 40=5 water depletion 

fro® field oapsolty (6«aC$)» ilulohoa were applied
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(by volaxo} ia  e l l  j^te oxoopt Sos scatrol. Sae 

sacsSlinj esx*,>Reo cmmt was te*a» doily.

Taitioi a*ic.lyoifl oi coil sonnies »era eonluotca for 

mitri cat state  rjuca as pbesytoriscj* $D&Q0oio.s,

eolsitaa* sa4>twoit®e aaijXaur caa org-salo carbon* ybyslcal 

constants* a&gro^ato c&alyaiso textural oeclyals and noi*» 
otere retention wsaraetorist,i©a. Biosctxlc obsorvattosss 

aasU as plaefc lsei;<,lit inioraodaX len&ta* loaf area, root 

length eul root wriest end yield were observed and taba* 

latex. .'aiiy atesisgfeerXe teetuejfftfcure c&qo reeoy&efi wJ  

eosv-ared with ja i l  teaserst-ara onfl water levels.

t>oa tSicae ©hservetlOBO following conclusions bate 

been taste*

1. tn the eaas of occdling ec»c^^eae© DsxlHon co

efficient of velocity of oaorgenee end nsinissuo 

usaa tics of ewerjenes v&inea wer© obtained fey 

dry loaf aulsft with nighs? water levels. Aq a 

General Brand loner spread In emergence Mac (<r~) 

stii‘0 obtained for lo jov water level® ia  aoet of 

the traotcerrio seedling eaer0ssee wao aero in- 

finetiot-ci by aigaor water levels ao3 oolobeo espe

c ia lly  for dry leaves aid so- test.
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2, High vaS-isoa of plant, height and lea f ©roe beve been 

resented fas* (?aisl® 30) dry loa f sulGh, Kith higher 

yetST levels* rfcffaw aalefe sooosOed sicuOaun inter- 

noflal length at. lower vatur IotuI leedinc to olniaaa 

yield,

5« CotU m&t 1 eng«h end root waijst were asajdtatas for 

caw Sast raulefesfi |slaat» mt.Ii itigl *fsfeijs lovol* t i l  

hi® strle  '^ra.’etara except tolcaraodel length wee 

influenced by dry leaf ralah end higha? v»e.t«r lovel.

4. Ak&as the physical choreeteriotlce so il balk Seaaity 

;m  leweraa by 2a' in dry leaf raalehed anils fraa the 

Talne obtained for in it ia l f-r-alyola iaarsby laewoalng 

plcnt growth m3 aavelGjecnS in fees© pots. ®ry 

loaves and aa., aaafc atm redoes the balk density to 

ooae ojsfcent, 3ull; density was negatiirely asrrelated 

with almot e l l  thu fortoha esoept latersedol length 

C"aBl® 30).

Hlghsr values of uses valj.& diaaotor, otonlnsd 

for oteaw oaieh CO*S49> oho> a that thin utaleh ia lass 

reeoencaSable comycmx-d to others sg for as this so il 

otraetorol character ia  eonoemea.
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I #  Wm l o a f  mMk. p m t o f i t l f  sum*

ia«tifitf .gluing- $ o t& io . #f #*H Ofello w a te r

C i i t # l ,® s l ® t e t  r © i « a t i « o  s i  1 / 3 ^  

<10*9$)yoo& i f  to* f f * i f i )y $o*e f iS a ^ e S  V  eat 

Otsg*. s«ii@ ti* i a  iwigtssirii ofem ROtoeo w t p i  &mmmm 
tfe# . i f f  lo jra o o  aa& fan# o a e t  mm m,- m® t e  f  t j t i r

6 *  S M s t  i s - ^ w  m l a s s  © i s t s t o #  t o  g i m i t t o f c i & o  ■ 

s©l©inw» i t  i o  # r t# « fit  t li# t  e a » daofc i a
®. o & t t e r  «& d &  t o  oonoovoo m%t soiotaaoa A i #

@ « U  i m p  2& a o t o t o r o  'o v e r  © t s t e l f  wttt&o © te w  

s s ittli wus- gtatittg •«% ■ f f  §  w e f  m & r & *  'my %mm& 
c&oo «o&  i t  i m f  qbf a  «$&<& to  immmw w®$m :mm 

o l& o o  i t  ®mt&, ;g,i-?«: m» fc o m o o o  o f  t ^ f  

a o & o m o  o ? e ^ .o flR *s o &  w i t &  tsafe li*

ft soil o«o *® ietoi® usy- !* i i#  i*§ i f
e s tttg  o&tfc$r is *f  I s m :  o r  o a o  fiw fe ## 083oi}« f l i #  "in 

to m - taep & aaoa. t& o  ■ w a to r  xotmlm*

@* Ja ffiap «  aa& ria& te m® ¥m u t i l  s i § » f ® &

o o atsist ssst o a o o a lo  wsto&t o o a to o to  vrooo t o

I t -  i s i f t e -  $ »  I f f  l o a f  t i o o t a o p i o *  n m  fe a S M s o to ii
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ia §%m% asfce&fc e&m* Si&e« .p ilf iniHt ecaieint
t l »  t iM f sol©ia.if f i t  soil 

eoi&eafc a* AS&& «#  a&ftta if" i ie i is  

W W W - i8G$Q | S  t i l l #  t g $ g & l M f e $

f S t S  t h e  t l t t t f t i l f l l S *  i f t #  S f S S lm ®  j® W

•®E®|g$#e|m uptake uss eiii©iaa§. jftaor 3#«sf iirtfii**' 

sent i#M S $ ) y ^ A  ia  t e a  M l  ia&aaBoad i&a

f a$@a$ ftoat fpsirili .Ml fitM #

i *  M M MUjf I t  sm  i t  t t a fM t i  tiagt dsgr X

vbs&m im ’fXm% .

Hi

■m& .fliwlEf t&e

a e l i  i t t i i i ll 'll

%m
mmm§ P
Ia  fl©I#f.

aa MU& t&®’

® t i i  4*Sft i # « * f  neap i t

p®i w

s@a it

*  i i s i t  $ & &  s f t s t iy  i «  M M 1 I a  f t i %  i t e i  m s w t  

swfttnttte.a&a ^soi aMasftitia-id a&fe

a ©  t f e i e  t e ®  I t  fe® asty&ft&aft a ®  a
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12* 'Unee 20? fiajAsfcloa ,?raa £ielA eepscity water 

level CS.fc*j) has given a Gatiofaetosy result, 
Kate*1 levalo, less than this i»© .» beWovn 1/5
eaa 15 ataoe ghees am. be token « »  la  future 

roceorah yrogracBiea,

$jy It-avea snlehl&g 18 a s  beat ©song tbs 

tsuiohcis tries. ’Zboo&k aaw dust to oa par with 

dry leaf, i t  ia costly, viien toy leaves are

motleHte m  plenty ia our aasresasliQga free 

of eest. ’Zb© cost of am duet varies fee® 

£8*20 %o 25/50 %  0ifl aliio not easily available 

es dry leaves*

‘Hie results of lira present etaSy tbue bring oat 

til® iapostaaes of staple saetheas, euea m mtslo&tag, on 
solstsrs conoteratloa* 'fiwae cethoda era besoming nore 

relevant to &®rala ia tbo lest Sow years} flue to failure* 

of both the oonaoono cad srolsaasS pifftoSa of draught 
between Sweater sad ftjrt.1* Is io prior to the onset 

of the tooofifat portoa, asoi&a Oetober-^oveabsr, that 

salching should bo resorted to.
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»“J.oriU l i fe  depends eainly ta alinafctc conaittmo 

soofe as tcajawatura rnlofall* fcraaAUity eto* 3otb els 

qM soil ta-jjeraturee are Halting Saotssrq £(&• gia.it 

cxojbb, r-everai proeoaoce like seed gemination

n u trien t ev e lA a b ility , water Msvauait^soot ea3 stouot 

(jsw&i, yield esc. arc iaftaeaeasi by v o ll  Vsaperafcore.

2ho present .isvostijatisa bos fesoi vztdertabm 

to gtaiy the aasyeritlva effect of sis ffescnt naleiiea 

am noil tecveratore smA mil water retention ia  xc~ 

Xatisa to needling etsei’/jeaee end wop gro j vh-SfcuJlea 

axe cssrl&i oat ao pot culture sxierlaest. uhtndl 

(fetoelssoselsss ecoaiestiio) ta taken «?s test oroo rtoleh 

is raised ia  pefca which ware itmoleisd with wliita 

DOlstss to avoid external heat. ftos raiotMr® states 

sua teapareture of the soil w o  a&segseS daily aats£ 
tesGioactsro sad t,oil Uaeruouotero. aaoca on this 

irrl&a&lons were iptoea at 20,* aal 40/ depletion froa 

field capacity vetoes . "oujt atoeaos, ra?e wo& v, 

dry loaves * saw foist, paauy hast aid gsdfiy &%tm*

These Co <£■ ealaSioa e&S tee water levels were cosipfred 

utth control. Cta^s effect cad Interaction effects 

uers studied.



the paaalt of o il ©Baervatioss aisau that at lower 
water levels, s »  seeaiiag aaergeaee wm i»ais®Besa greatly

hg tsm final sales er«4 least fey gaSdy has*, Snfier dry leaf
I

nalehiag, the plants grew faster end feaaMiler end higher
yleH were obtained* whsra es tho straw taaleh ma eoa- 

sar&bivoly poor la a ll aspects* Bat even at lower yield 

the -pcrfosKsenoa of straw sales was Setter the® control which 

ahsm that any type ef wdohlag materials am re fi««« the 

avaparstlQa&l loss o£ watsr enfl ttass lacrosse the yield.

fl&aerv&lloiM cafio on tiW plsnte Jsspt in  two water 

levels gfeowifi ti©t the MglMS? water levels a'w's tetter 

perforoissoa. As saw fitwl w  isoM eooparatlvaly higher 
CHJlstsre porceafeege Sbm the other tralelws. So the yield 

obtained fo r t&o pleata gem®, ia  s®; duet is  not fa r befciaa 

ta the y la ite  grow. ia  dry leaf wileh.

the soil tca^orataro reeerfiea la am finest aulched 

sell wo3 iowa-Jt titan the ©Star sella. Water retention also 

was high with t&io salefc.

Xafloenes of dry leaves or vsrione factors is aa par 
with that of am &m% treatment. Irrespective of water 
lew is, saw dust tsaleh could iaarease yield end yield


