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INTRODUCTION



1. IRTRODUOTION

Ppoertedn untor svellobility, wnotable arap prices,
exviromenteal conplraints end incweacs in tho covod of
enorgy end leboue has overwhelnsd the proammt doy Termers
0 o groot extand. Haber Ly booone swobk Bn iuporbond
commodiby end 350 penogsmony bs the repponslibllliy of tho
Porgorn, 9 yrevide the proper assunt of wester oad alr for
His oxrepc.

Uno inportent dioension of Jond quelity fo fuo
eapeaity o hodd the inputs Thad pre apslied omd to onsure
thokr use by the yplant, In the cmse of watery this quality
in colled uwster bolding cnpupity. 0 saintedn {evoupsble
sondibiong for arbp Erouth, Gonsgsiont of ghysieol copdivicns
of aell io highly noceagary. The footirs 40 be conwidersd
are uclsturd, peration, temporsbure and the cesishsnce %o
ront ponstrotien 40 (he denth, noraslly reasched by the
ELVCH OFDD

Hledabare atwveos Lo plenboy ie o yesulitmt of eoiibined
effesus of acll neloture atress in the pood aone, rosistsnce
0 wabtor povepent in the plont, stossisl ewmirol, aod



atmospherie evepéretion demand {%mkam sad Vissanis 1979).
Boil wabor In the upper layerny u

pe thon euy other fectorg
reinarily %ﬁmﬁ%s peed gernineiion ond %&ﬁzﬁisﬁmﬁﬁ af
meediings. Vigter phaorpbion by geede, is the fizat ovent

in S$he procsss OF meed gorpinetion. 1% 48 influsncsd by soll
%ﬁ%&gammwa thyough ito offsots on the viccosisy of the waher
ry eh slay 10T

and pertesbility of coed cost (Chendb

The molpvure oiivation of the soll omn be medified
in a variely of weye. The asthols m%& sy be diweod
applicotion o renovel of wﬁ%ﬁ%" oF Yhre ‘“"“ zhz&%%& in
shiructure snd tompapstuse of the oolle The zgmliw af |
noisture -&milam@ deponda both on Yhe onound and distele
N Ao LENpOrETGES.

Taklon of soil uaber and

the saount of water in the aoll hes on dndlwest
effest o0 voll ﬁww&xﬂ@m which o be momeged Lo sone
eEtent by using smilohsss ‘The sell %%:wmﬁzw& has grond
infivensa, right fren gosd germinailicn 40 yi<iding stege
af g*?;.mm* goil aatrients and plent upboie are olgo ine
fluunosi by okl sempepatureés Soll teaporetors bes a
Eﬁﬁi@i@wﬁ affeet on the veler sumpdring power of the eoils
Y free gnergy 0f woter incrosses with benperalurg.



Hador soinfed condlblions, eogsclslly after t;aa walny
BERSHR eXaResive pale of weber loan by evoporabion shauld
be mintoiced 4o incroose the weter ovallobllisy apd wetep
ape efflelonoy of ortys. rFulohes have on imporiant zole ia
Inflysneing e ovove foabors and slwuo the phyoloend and
ehepdesl praportics of seils

Evepddationsl losses of vater fyon coll io congie
darably Wghey in semizrld segionn $han hunld reglons and
eonetttote slngle levgest loss of wober fpor fleld, In
bigher molsbizd polnen, move weler Ls tasd for avaporation
rathty thex opop produebion, refueing water uss cofficlenoy
{3elvneniy 1376)¢ Iosces by evepobrsuasyivation ave feree
covarable ond orc usuplly comcidered the Ret wubed veguive-
Eeng «

Hayo end ooong oF oubbing this waobe had beon the
ohieny of nopy investigations in the paot. ilany beve
wried in oxeadting o moil maleh pnd spwesdlng foredyn uoteriaia
over tno ooil varfoes ~ith vorying desrees of suecess, The
eeoneole ecopont of the prollens L. the popsibility of
gerddng ovopg in Rore arosy with tho oagse inrlgontise walioy
is of vitad lopordmnso. Uor nest of the ggviosltursl solle,
tae reduetion in oveporation end temosesburds monsgenmib



‘G b browghd about by gone cullivation srestices iike
wilabing end $11egs. A generous wount of rosiducs

Faced in md above the sell pen inpzove the
dibiona. yoie i
meangenent el waker retentions Iumio
from yosls and

#oLl oo

tompevature

Mulehes hove en Luportant

g typas of uslehons

otones b6 slovly decenposing osberials like

o

Hoad @&% zag:g;% %‘%ﬁ@%‘i‘& and ohlpy poe Svied {Usub sad

e

wlehing peotests e soil fyon vainfell Lapeety
Lon @%@% pelunes the %@i& %ﬁ?&z@_{m
* ?ﬁ%&@ﬁﬁiﬁ%ﬁ inorpases u&a@ zﬁ&is*&m@

Yowe

"V:«,;;;‘z&*af*waf

:ai"?’.{"%@%%im'
@@Mﬁf% ﬁf %ﬁ@ mamg roloos %.%sg %%%% %ﬁsﬁ@ﬁs’f“ éﬁﬁ%

jasning up Of the soll in op Ping SeRnaB.

m&fw
) e oull teuperaiare ﬁ&gﬁ&ﬁz&* bhen
swgssos 2ot g{g?&%m&m%

. %he gffest of ¢ given welch depends on ite colousy
2ad L4e porviousness 90 wobers Crop resiGue wulehes oven
in ezedl guontitien ﬁ%%@; gvapnration ik the initied

@% bub ’1’?@5’

rejuized to obvain uater aving




over sxtenied pecriod (Prihar and Arora, 1980). Appreciable
congervation of noisture could be achieved by concentrating
on crep residue on o pordien 0f so0il surface as uell as by

larger opplication of waser.

The comparative efficacy of these mulches may vary
wnder different conditions depending on different aspects.
Some mulcheo acht as nubtrient suppliers also. Poddy straw
can provide about Q.05 to one per cent phogphorus. Certaian
mulches like rice hull aect as veflectant preventing the

heawing up of goil by radistion.

Preosent study has been undertsken vith the Ffollowing

cbjectives:

1, To study the effect of different mulches on the
physlco chemical properties of the soil.

2. To gtudy bhe effect of mulches on soil temperature
and seedling emergence.

%. To investigale the effect of mulches on soil
noigture characterigtic.

4. To study the inlersction effeets of soil tempe~

rature and soll uster on plant growbth end yield,
using Bhindi (Abelmogehus cgculentug) as teol crop.

[t}



REVIEW OF LITERATURE



Be GGV OB fﬂ?{ﬁ“s‘% TRATURE

al prosesses Like wolel transpor

sment of putriente ond Mlipiflcation eve affeeted by

aoil temporetiure. HoLl Seupeweture beo profound ine

Foot growbhs ohoot grovwih,

Flnence on good gosmlnation,
rubident upheke snd epop Fleld. Hescoved informabions

Lyon %ﬁﬁﬁ%&’*% %&%‘&%@ &&&%mg sodl tenporabun
lant growth, wuleh tvectunent effeet an mﬁ vater ond
sonporabtures nubrieat upteke sed other :@mﬁaea%m e

wnfer iﬁiﬁ‘f&%ﬁﬁ% F R

ggfi s Rffent W gk feront fmm%%@ﬁz e el
i fﬁ@gﬁ%ﬁi%ﬁa with cophowis on ooll %ﬁ%&g@%‘m‘@
and poil waler. :

2:25 Goll temporeiure = L= @. Tiucnee on soedling
m*zs%ﬁ@m@; plont grovihs yield m&ﬁmw%
vyt

23+ Boll moloture lupecte on ovll teapersbure and
 ctnoeguent offest on plant growth end yleld.

244+ Influence of goil wolgbure end ooll leuperetura
A pooh growth of plonie.




7

2,1,  “Eleet of different mulchos oa noil physicod
proyervien, with ewphosly on agll bemperobure

and noll water,

alches vege applied w0 exors Jrop the dawn of
Aprienliivre; malnly with o vieu 0 cooserve the ooll
molgsurg. Joienbific investiget_oneg, on bthe use of
oulches uns diressed meirnl, o the s6il ceneervoiion
aapoeha, oo well 2o the chonroe in soll struchture oud
effect oo soil Gonperabuce, inersenc in oxganie oone
tonb o7 the soll, nlorodial ccobivitios and aveilebility

of matricnige

2a141 Doupmyative oflest of Aiflerent ouloning aaterials.

Nanerons 4y,0 of malches Love bean $zied froo
ocks onn gbonoe o Blowly deconposing motselals like
and duat, ohl: s end wued shovines, alyalfo d hoan

abyog, hey end mosures (lenb snd {hopim, 194%).

Uaing ry leaves ss nulch, bhe cosl of lrrigovion
and seceding, can b2 roduced apd g9oll serueturs can be

improved {Anagncherylu and Nogobhuchensi, 19603,



The cconony in weed control using mulches had been proved
by Gveen (1961) Buoke and S1ife {(1962) ond Sunjesvi (1963).

The greatest agownt Of regesreh with oulches were
with cheap and vesdlly avellable orop residues end obhew
plant waste produvets like shraws sH0Ver lemves, wood mwga%
'eﬁm and found b0 incresse the yate of infiliration 6f
wator into the soil and rebeln Soil mﬁ%&m Loy Saﬁ‘m;exﬁ
periods (Homming sd Dyeracs, ‘39%52@ Prihar gt gl ‘3%@,
Wiegavd gb gl 1968). o

?ﬁalﬁi ecunfuched by %%ﬁm.%y‘ {1’%‘?‘?} zén ginger ghous
that dyy lenf m&iﬁmﬁa are puperiey o @mm wz; esil unleh
whish geve %s%ga@ g@sﬁ in zhigone iyi&-éiffig dprouting per-
cendage Eﬁg@i@%&@iﬁﬁ of %&wﬁ &m& prevention of goll ezrosion.

*Bzzﬁ%mmwém 85 al i“@i&??}) ehovgd thet bg mmgg abvrad
maloh sunber of lrrigetions ocon be ﬁ@%m&@;@ﬂﬂ by ong 50 Lwo.

#Koss oh Bl {‘35?3 52 g}mvw that aﬂ,gﬁm coloured more
reficctive m&&h&sﬁ ave 1&@@; e"‘fﬁ.men* thm «iﬂrﬁﬁﬁ:‘ i}n@m
Detatled abudy w&z&acﬁeﬁ m@ s;hwaﬁ m&fs m&&m m mmy
malchen reduced the water lops over 6 dnye by 1.4 end 2,7 ma
roegpectively.
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faon (1986) hos observed that the rice bull ast ap
the sugerior reflactent bud pppoer o yhe tho uoat ALEDLe
cult muloh to keep in position duping heovy veins. Ia o
opinion ghrew muleh s the @ost pultable muleh in Gouth
Zoot Aola. L4 poosesses no dyow bagke; omeopd thab the
dager dhould be thin enocush to perniit the cuerging pient
%0 get throughs

¥halehes will hogten cmezgence and Limprove yiald.
Thig was proved by Vender Zoog gh 2k (1986) . Thoy tried
with dilfforent mulehes in diffcyent ssssons on potatoes,
A1l mulohes bandencd the ensrgenco rele and enhonced the
yield.

2.142 Imfluence of mulches on soil tenperature noenfgecent.

e Loss of beat energy frec the coll iv npindy Ly
radiation, conveoctlon end eveporation of goil molsture,
e gmlchoe epvering he sall protoaly the ool from noee
turnel esoling end aloo provents tue cvaporational loss
duping doy tiue and keppo the soll eooler. vadlelgh exd
Geuen {1946) pepoved that ag iho z0il iemporchure incressio,

the woter strecs alao innriases.



Reecrds of soil tonperobure for five yeors keph by
Eohnite (1953) ot 1 50 4 and 0 lnchos depth in o oilt loom,
left bore or mulehed with 1.5 t/sere strow shoued that
milohed sell wvas 7 to 2°F wormer in winter and § b0 2°7 op
3 to 4°F pooloy in guring eud summey then bere poil. Dally
temparatwre fluetuations ot 1 ineh depth vero twice so
loras.

An sdvorse effeet of ouleh 1o yeported by Dorokhov
{4069) that the maleldng soducen the day btlue Semporsture
and inoreests bhe nighd scuperastuye of soll ond alge ine
groannsd the possibility of pleant injurey by aight frost.

The straw sulch congldershly lowered the peximun
soil feaparature, cspocially waen the preveiling temprrabure
woe highe. The pinluwg terposature woe only oligatly
affeobed by straw nuleh (Banasel o gk 1971 and Tad, 1372)
malebing slignificantly reduced the moxioun eoil temporature
nagsured ot 5, 10 end 20 on deptho, shtre as noxloun boeo~
perature wes rasorded by unimlched plot. Tripathi ong
Katiyor €1584) zob the nene trond ln sell tengerobtuwre wder
obray aloh whiloh renged from 19 ~ 28.7°7. Sinmiler yvesulis
were obbained by ivody eb el (1905).
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Obgervetions made on 20ll benpsreturs &b one hour
intorvnle by Lal {1974} indicabed that there were phave
differonces of delly temporature fluebuablions due do
malehing. [he naxisun for wnenlched plots ot § on depth
opouwred ab shoud 3 B folleued by o shary desline; while
the westuunn for the malched plotg wss sround 4 B with o
gredac) desline in the tempowaburs.

Yehta ond Friher (1973) cbserved progreaplve
deorease in maximus pell tcopeenture with inereasing vate
of wheot obvow raleh fron 2 tonnes 0 6 tenace/ln and eloo
the maloning redvoncd tempereiure by 7°C av & depth of § oas

Venkatachelem (1975} in ble ssperiment in goil tou-
porature roveals thabt the rate of heat flow from the soil
during sieht Plwe is reduesd oconsidorsbly and hoepl is cape
served in the soilds. Thio i cbsayved Loy Bighor tenyew
raturae during the norning bousn in the sulched plots,
Glmbior resudss heve besn reporbed by Sejexdwe Givd end
Singh (15630,

Yenkatachelon (1976} in hle studies hove aloo preved
thot the malched plots recorded lower toempersturs during



afbarnom boues then bere goll.. This con be atteibubed
te the shading effect prouced by the mulches, twas
ghutdlog out the soil from 4l mm SU8L I,a.gm end a aiwﬁr
_m% of heating of soll due ﬁfz higher molsturs azm@mt
of the goll under rulohes.

Btudice sonductod by Chumen end Tal (1982) shoued
thot the pl
vanimun benperature o the ¥ co %ﬁ%@%ﬁ% by %°C end ricw

eotie walches on o flat purface loversd the

strow muleh lowered by 16°0 coupared with the bave flob.
These differenses decrgassed with Septh.

Rafke {1962) opined Shab the mulehes decvesves day |
| siue soil tesporeturc, Mondel ond Ghosh (1983) working on
mulching stetes that Poddy stvew 1s more efficient in
redueing poil @?@m‘m s thom peddy buel,

zagmm@ exporinents conducted by Hoss eb ai (1985) ;
vovesle thet the mulehes gon reducs woil murface tonhperow
ture uplo 20°¢ by intorcepting ineomlng vediation. T
dea i,;,wamg this intercephed enepgy, quite effieiently by
free convestion without consoultent incronoe with tempe= |

*m%%wa of the wnderlying woll wrfece. Hnlch epplication
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prolongs the wrooess of glov evapopabion £rom the poil
snprfase. The rvesulding seil weler comtent alog decrecmes
aoll surfoce teogpereture through lts effecic on coll thermel
proportlon.

"he mulchon will refuse bhe coll demperabure in hob
aonditions and fn winber &% will ese the soll Senmperctuve
higher than swrreungings (Vonder Zeag ot nl 1966)

2u94% of) phycliesi propoptics se influensed by mulches,

The sractlce of soil mulching hes considereble in-
fluence on 26ll jroperties such es bulk Senclby, waler
holding sopnoliy, aoll acgrugetion, porveltys hydreniic
aopdustivity, Snfilirosion ate,

fuvelle ond He Celle {1561} repopted lower bulk
density snd higher waberstoble sgoropetion in soil sz g
ropuls of stubble mulch tillegn them oleem willogc.

Fasopinents conducted by Dunsgeu end Lebrechn (1065)
in o soil videh hed e pd of T4 16 7.6 o busus content of
5275 t0 349 5 and £56ld copzoliy of 24.8 # und on inoroase



in tempoycbure from 10 bo 40°C¢ inorecsed the cmount of
zagln extractablo phoaphovous by 0.6 B Oopvesponding
Tipures for on incresse in bulk Gonslty from 1.0 te6 7.4
& on™ end on ingreage in moloture from 11 %0 31 ¢ vere
945 ond 2404 f

e} (1978) reportel o bigher bwlk dessity in the
wnulehed plot, Azpin during 1980 ho peported that the
Balk denoity of nowly cleored Swopicsl nlfissle was do-
orenged with inersaee in Hhe maloh,

Fanolon end Yunju (1982} condusted experiment en
the effees of mlebing on talt density. Ihe afisct on
Fall denpity of the soll wes found (o o bighly signifie
cont. Mulehing in penarel decreanad the bulk donpliy.
Finizum boll dennily won abielned for treginento which
reoolved oulohing.

Hethen g gk (9994) obsovved inslgnificant influcnce

of mwlechas on oo bulk density ol black ooll,

The effect 6f podl epsregete pime on sugsy beod
geadling cnersanes wean oxavined by Hemsoren (1961). Ve
found thab finer aggregates ( fom) heve better noloture
supnlying oppaciiy.
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hggregation incressed gfﬁmémgs and oxygen avellaw
Biiity widoh are Luportent i.n aseldling eotnblichnent
{indevoon and Hemper, 1964)s Unger (1969) noted m&h&w
water ghabblo sggrogetes under mulehed conditions.

lemolon end Runju (1982) heve alwoe reporbted that
the Eéﬁlﬁh&ﬁé% the poll wi Ex m@% magm have mmwa&
'i‘wa @s}fgmw Better a%muza ﬁ,* the goil which in. turn might

wve inoroaped Lhe mmamp of *&mﬁsw vhabble aggrogetes.

_S0ll temperaburs socelerstes she infiltrstion mﬁm
mﬁ&mw&% Lon gtudies @ﬁmﬁ’m{ﬁﬁﬁ by Hoope (1940) revenlo
Shat o
wiile the iafiltrabion rete inercssed with incressing
sold ﬁ@'ﬁ"‘”@?‘%”mv :

T Aoy wakor conbenb in sbho welted layer doorenosd

s ol (1980) reported thet the hydreulic cone

auctivity of the neuly clsared tropical elfiscls wes
improved by milohings Yathen g 81 (1984) heve also
reporbed that the hydreniic conducbivity wes afl uenesd
by Eulohen, 1% wao 6.0 on/hy in control plot emd it
voarled from 6,9 %o 70 an/hr in gulched plots mﬁﬁ% the
malches there wes no significent dlfievences.
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Bal g ook (VD) ropoabel thed the porocivy oF the
asly elewrcd tesplosd wfdicels wean siqher toon the wne
sulohed control. Tobtuon gun gl (TUU8) meporios el Bhe
$69nh poronity won ofopdfienntly lnflucnosd by mslobcs
duping tho fioet auops Mo {voropes wen 6.6 . ke
dlfTerenan wesw neb alonifiernd fow aozb bwe cuogn. Che
dopapered organde webbue Bolow ke mulehso windd pave

aonsrikbuied Dov the atove oelfonh.

i e eenl 08 aordiele sizo diowllsblon the
npeeenta e of oocrng and acilug cand froctios wowe nub
albaret, Shougn thit of wory convec sond is lnoropasd
with lnsounodng wolch peio.  »60dE et o3 (18853 heve
rerarbod Wiob Yhe proebles of well smlckdng hou ot
sidorable Joflaoner oo @oll ppoperticen aud ordlbiong.
2eted Trmeb of PLZZowont suishen on uell vabkor xetension

o8 Poloane.

Pulohon ware apudicd for varlows ereng ewven Loen

5
4

vapy enelent deys. Tho oaln lpsension bohind cwlehing lo

0 conmerve veloburt. hojoeriey oL wwllsre cwrelaile thok
colohor aps wgsful in wolsture soatervpbion end tond 40

tneysese pieldu{iielke gh ol 078},



Tenilve App L1457} boe stufiled the verious phages
of sulshing and coneluded widh benofits likse consarvetion
of nelsturd; prevention of orosion, incressed thickness
of gerpble layery clenlnsiion of weed competition snd
eoonigy In Lis tse uere abtteibutos o tresh malohing.

HBarlen end Hoodruff (1958) found the prlnery eflfsct
of melshes ou incpeceling the lenpih of vopoury pobly and
the enevyy sbsorbed by tho wmidsh hed little influvence on

the water 1083.

Bover {1563) was of the opinloa thet owrsificleld
palohon grootoly rebard eveporpbion end protset the soll
fron @leect rayp oF e sun and ving ewrrenty congequontly
the o011 weo kept eool end, the vepoor pregpure of the aly
in the mioh won uose nensly the gode og theb vitbin the
501t air.

In oontrest 1o Lhe findiuge oy tho voshers mentioned
ohove, meny {0 neh corrsborate tus bmmeficial elfcet of
uulobing.Cohoon gb pd (19581 showed Shat the downwerd
movensnt of waboy was not in sny woy differond in the
zulohed plols Lhen thob in the uwnnalened.
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Doneld, e Hylwe sodl Jogs O« Senford (1970) in thely
pindlen gmm% St %@;ii‘.g&&%@ %«5%53’% aoll suxfooe Eas@?i? in
 snd iherefore yeduoe the
aiﬁﬁ%@mﬁ and he found

sfFestive in inorossing yiolds

8

used for vorlous vessms. Hoveveps

the mopt iue

TR mmﬁigﬁ and evoplion eontrol erp
ortent for sgrisulbuze in vy ocescen (Tager 1971, Black
and. Siddevay 1999 oad Swibiah b s) 1979).

~ Tad (1972) in hio exporinent with sulches in trow
plesl poil stotes ‘
of ooll s i
sefiand ﬁg;@ weell zrovih. Ybsorvotiong ﬁé’%ﬁ

%m@ ‘Eﬁ@% ﬁﬁ%@&:{? %@m x 7

by selolen end slso the sulchos |
thon ine

vulehes bod boneficlal and Savowpsble Lnfle
sold wober lons theough

Soble ooll o gggggm fop

poraiore and veduce

shration @@im— ponvlied in oore avol

B



19

ohigay popled &&E&%@ belped in %ﬁﬁ%‘*‘?ﬁ £ She yield abiyis
mﬁmﬁg cheractore s wlbinstely eggmm 5634 (Heondsl ond
Ghooh 198%)« Thoe aluve wﬁﬁm &@Wﬁw‘aﬁ@@ tha ﬁmm&a
of several %@m% {Bond end ﬁlﬁm 1969, Murby ond Ao
@%;ﬁ . Bl ‘3‘%?*% and Yendel ond Veuede: even 1975 %wfﬁ %333{3
%&5%% ﬁ'ﬁ;ﬁﬁ% nnd ve&?%&;f"?ﬁi 10832 Hendnd
Dhoeh @gﬁ%m& thet the @ﬁ%ﬁﬁ%}&%&?ﬁ vaker uee %%ﬁ*gmm‘fwy |

vad lowesh with pirew suleh and bighost witb no walelhs
oo eongaapsive
ixigation levels ang mu

use efficioncy wes plso lufluensed by
Lobess

gvoporoiicnel ?’%ﬁ 2 ﬁf webor then pubesurfocs mu
Abanileh Seaduedeibch gb g3 (1965),

ﬁﬁ%&ﬁ ffant %&f 8iftar anb. w chon on yield.-

g ;%’fﬁ.czﬁm mgm@ ;%;s yield of ;ﬁs&%ﬁ@ and atne
grotk hed been roported by
Sepbarlohl and swawiah W%i‘ié%}} when Giraw mileh ves spplied
eoulis were obbeined Yo Pieldhouse ob ﬂ& ﬁi‘%}%%}
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Yenper (1951} worksd on corn hag fownd thot the
Fheld won approxlastely doubled by & 30°0 rios in ten
peroture above 20°¢, In vegsbable orops yiold incremno
with usc of emlches wag reposted by Pasel (1565) eng
Seasogand Blange {19673 oo alse Baxter (1470} end .Jnehage
{1976) proved thob the Autunn ehraw mulching inerceased
the yield, They aluc proved that the posch trees grow
botter ané produee wore frulte on sulebod ooil.

Tel (1374) slsc proved sheb the higher greln
yield ecn be achieved by sulohing.

“hudies on sondy loan sollo ob Indhiena by Fhove
et ol {1U75) shoued 1328 inoyeese in dyy forsge yiold
of gumner noize with strow sulebing. Doneld L. Hyhre
ol Jos O Semford (1970) aloo got sinilar reoulis.

Allen ond Cubstobing (1977) showed that the
walonlng inereapes the plent growth peramoters and rhizeme
yield ond starch eontent in gingors Cocopund lesven were
the beot puleh followal by rice otrav.
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v &b gk (1980} heve @@%‘Mﬁ%@ on experiuent
smewis with § levels %ﬁﬁ ﬁm%&g@%’f% &ﬁﬁ % mﬁ%ﬁﬁﬁh
s posuls vevesled thob mﬁmﬁ,ﬁgﬁ effested growth snd

yiela favtore ant ceonomined the use of irpigetion waber.

wmer gb gz,;% (1965 shoved en eld i
@g zzﬁmm m@ gﬁ&m BS m’i@m

& %e@ ’-:@sﬁ@zﬁé@m%ﬁ% & b TERY by Eristas
@ : ‘ the aizay ﬁ"@%@h

%mé ﬁﬁﬁ%’kﬁ% % s solleor ond
 and iﬁ%ﬁ@ﬁ% of

in bonatocay %%m
hod wovs brenches end & %WW@%’
Faults (Olosanten 1984).

iny type of wuleh will inereese yield {Veader

by Murty end Roo

fang 1986). Simller vesults obtained
{1969) Dlack (1970}

:‘%,‘2“ Hall %;*.yﬁﬁi‘ﬁ%%* ~ L5y inflnence ¢
' h danb @gew@x yichd end xm%m% uphokGe




Soil tenporobere profoundly infivensen vorious
gloges of plont growth aof oll conditionn, Crom eced
gosmdnetion to yleld, 1% influcnces apboko of plemt
molricnty and soll nubriont ommbonte

Fa2:1 Influsnes of osil tengevabuves 0p the sosd
serninetlon,

dyndics scndected by Wosds {1960) showel thet
e pormlnation was deloayed 8% sell teugorstures bolow
S0°C ond inhibieod obove 30%C, viowe sg Sogete gh 2%
(9954} reporbed that Aifvurent genotyres obow genotie
Pepiations in indoun gorednation bonporsturen.

felstionghly bobueon beuperatore end ouedling
onsrgengs In cotton seol Jang adudied by Jemjurs gh ok
(1ubT3e They offizmed theb thoe cusrgense xobe cm be
grediated by nouiny the soll jenpsrature) sineo bthe
roke of omepgsnse of ores Lo eanvloab with voricun
ronzes of poild tenperabursn.

Dleck Low (1072) snd isdens gh ef (91982) ine
Sopmed bbbt dhe soll temporature repbristed the gepals
nocimm by 460 sffcot on Aubibition.



Ineyoesing poll tenpewaburs raduped the pepied
of a0 botween souving ond snorgence fven 10 3o 11 days
Geandors 19713

Hedisomantive b gl (1976) oboeeved that in cusghen
el sowpen, cermlneglon et 2570 wep ptor and ab 4070
appearel lethel. Wi peroscter® of vigoross geedling

gaowth wam obuerved &% 30 ced 350,

Hisdons of ol (1902) oindlof the effent of cone
gbant toupespbure on Labibod seode oown b B depth of
4 s oapd gaovwed dhob bue bl Dron souling WD sworgenss
yon 8% doyo ey 0°0; & Gayw g% 1870, 4 days o% 2170 o
2 dggo ab 32%¢, Ia tho cooe of clongsbion vabe of pwinery
roots show o Mneoy relabiondhipy bebween 10 and 25°C, The
pindean torpornlupe was arvad 970, dhe optloag eround
39*0 Llongsblion rebe ronged fxon 0.5 wofiy ab 10°¢ 6o
% wmfar ab 3070,

The optioue zonge of soll taoireburs for oncre
senes of wieet sae fouwnd o be 2083°C (fusthela emd

Bogmrals noo 1983) «



2.2.2 5Hoil tompersbure ond plent growth.

Influsnec of soll Soapsratore on plent grouth ore
nenifold with {ncresced ooil tenporobure CLEYECACC wald
baptenal and corliness pronoted in valse (Killis gy gl
19573« Ipey slso found a lincor grovth rate over a
tenperesure renge of 60 = 8OYF.

Zroweer {1959) obiained beller grouth of peas ab
higher toureveture in lebowetory @ woll so field studiesS.
Iy Dattor production mlsee followed ob sons Szend.

Buprows ond Dernen {1962) rororied thet growih rate
of maige yrograsnively rebuvded with deorcosing soll
Homperntiars «

negeezoh eonducted by Thawdbury ond Ghildyel (19707
on the shoob srouibh ond yield reopusss of riaoe voriety
10wt o SLLfepent soll tamperabure revesled that meximm
vield obinimed ab 32/20°C rosulied from Bigher shoot and
root dry welght greetormamber of effcctive tillers and
spikoless gor panicle and lower apikolet sterility (Dindemen
and Yom (1979) and ihmover and Wellun IZ {1901) hove



reported o noximu) plond helght and dvy weight st 25°C.
Fushkale ond Fagerals ¥oo (1962) oboerved thad the leafd
area and plond beight of soy been ves found 4o be maximum
ot o Sempopature vanoe of 26-58°C.

2,253 Bffect of poll tenporature on aubzisnt uptale,

3oll sempornbure influence plent growih by affsoting
gvil polpbure, oierobiel sebivity, @ncysebic activity ebe.,
thexehy affeeding the nusrient upbake ond low tonporetures
plou doun the inlouo of webor bY roots and oxtrene hesb
ookes pland 3ide 33 07icult. By umore valsing oz lowerlng
the bepersturse kg proacunced oflect on the desomposition
of opgendis ond smilneral componcnto of the soll remulbting
relopse of pi-and nutrient,

Yonder Honeobt spd Hooymens (1955) Getervined the
nitrste vphoke ab » benpovature of 5«40°0. The upigke
ab 10*0 vap sboud 30, of Lheb gt 20°G. Shiveusbapg (1958)
veported thab bhe uptelie of £° gt 7°0 was 325 of that
&% 21'0. Ho 2lso tho potessiun content of roots ab 10°C
wgg obpud 495 of Hhed at 20°C. This oxperiments ohow



Blsd ok lom wobo fo polrnlod by Loworlze, the Long oToblEte
2ob prr poeleble suognts of niteato, phooghabs o208 Jrobebly
yotepaing ope cboorbed ob orowd the ninlew Lonporzbuve
Sor cgowkb. Thoe sonsendyoyion of nltroson, rhosphosuo,
soloian, aognesiun ond windy olenento waw 1isdde oifcobed

By the ook wOonreburose

“tongon {19003, Noruney and Yoloneson € 1.60) eud
Telloos gy gb (19600, 2311 of thoo heve vosorbed Web
inpropped opouth Pebe were notleed vith Lighor temylraburcs
wnloh vsre obupllbuoted with tne ipomeoced upbt-ne oF sudvicnto

By the spop plonsa.

Lus poot Sewporobires dosrecgod she CQ% od upbup
conbont of the lorven 208 gleas 8f $000.0 a0 onny boongg
mpd the ’”'2,05; Vatly B0, $of end g conbent of cuswibor

lonte {(Hord o8 als 1098}

SMemdfiennt fncvoaze in tho apbriond upboke with
inavecan A bepozadurz in oopo of nlwworen, poLonsium,
Banpenone ond oo or by vhent hove Dol yagocted by whltos
fredd el pilke (19713 Siullae moounbie vove yeporded by

Shwsace 1560 in Doy bomn for thosphostos Heselonon (19700

jin oozn for phoorshorus ond pobaoniabi.



Yhe ocorbsn aioecolluation incrensed with walsing
senperaburcs bub noh lincasls, {levor, 1360). A% higher
seryaresurey (35-40°C) choot and yvet concontration of
nisrofun, aosphoprous, potensiug cunl slne decrlssed vhile

thas of Dorom lncisased,

spconiing %6 Coxmillon (190D} $he ubsovytion of
pens natsionts By bonobo rooss gore nok grostely
Lafluemeord By touposoturge the ollsod seens Lo bo ppl=

aarily on subsagaeul SPLA0loection.

2.9, Lol roioture iopsobs on ooll tesporsivre and

conpeguend of \eb on plent growth ond yield,

<081 molsiunge ho0a on 5 optent pole in doelding
the phyofenl opd ghenlesl sreopertion of s<dl, Zertility
of il and plesd growbth grochkoly deycmie on the Coloduw
abotns of she wodle A dho Sexpireturc inoycases tac

woher gtresy aloo lsorgssus Ledleirh ond Goush (194u).

2:3.1 U0il wabor ylind relabtionshipo.

e leaf aree ipdex will bo winimon when the evale

Iloble aoil oelstuie 1o lese due 1o sho fash that cdoguate



watesr woo nob evalleble for the full exprescion of erop
geputh,  Snilor reoult have obbained by Corayd and Covley
{15633, Lashin b pl (1972).

Rogearch carxied cub by Selger (1950) shows thed
tho aweoific heat of water boing hlgh, the mate of heating
ontt eonling will bo slowed dows speuliing in lower hen=
yeraturs in the aftormsons ond higher tomperature duping
night.

For seod geroinotion tupid (over 9870 R.H) environ-
ment &b requived, whieh Lo normelly precent Lo solls even
whon $he ol ooisabture gopdent opprosches tbhe pormsnent
wilting poveentoge (Richords ong Ugate, 1958).

flanke {1660) oroved theh as the tenpersture in-
erescos the evasorationel xete sleo increuses repulting
the ooll drying which lesds 40 the inorsased erush sbrengbh
sngd deerconed abilisy 40 orep grovhh.

In o0l couniries the omlches ave weed o incresde
the poil toupErabure. worke carriod out by Clexkesa (1560)



cop end Toyloer (1985) hove yeported theb in
. morghun eoeds with the mm%@ in \%ﬂs&i moloture

wm&m %@ i ﬁ}%ﬁ mﬁfz shore von o doorenss |

iﬁ*@aﬁﬁ owgt emount %’% ouerzonse wnd glugle gred

l %@éﬁ fm % %@f&?&s@%ﬁ %;g %&w mm%m %ﬁ%ﬁh w‘é’? %&m the

elebb ver most seduced when molsturs Stress

Fe DAY QRorpendts

pesiuent eavelod oub on different water
ﬁﬁ@&@%ﬁ; on stuiics m@%&* @y 60 40 and 207 of aveileble
s@mz&. avlotuve) ghovs ﬁ‘s&%% ?:a; the mzm%my of woter
wauld Be the ss» ot
@ﬁi‘ﬁm ey 1n bigher moloture ; |

an L waber wag

%@g&%@% zza@z?%%

w0By WOYS Water Lo
et G %mw%y
ﬁmi 1 ¥he voler v ﬁ?%m&@%ﬁ' i’;@%&_ még Wiks
Thie is in W@%@m w%&x %%z% sn;w« of Grimes gt gl
:Q?E%ﬁﬁﬁ | |

I wm@%w&% m%mm‘ &2%
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2432 50il water ond coll tonperebturce in zlabion W0
“i}lwlﬁ & Bhe

“oLl waber iz influenced by the soll benperstuare.
Tne resesrob conducted by lsors (1943) sovesled thab sven
though bhe moeieons wator eontent in the =oil desrassed
by Lonperature, the infiltrobtion rate inoresped with
insreaoing sell tenperatura.

Helature content lo the nost laposbont fector which
influences the emergence of oeedliings. Ag the soil teme
peroture inereaseny ob fival, the enovgencs Tote inovasgos.
But aftor g lovel it dseresses (Huwghes ui g% 1960).
Sinilep resesvob conduobod By speing fleld (1968) on sesd
sersinotion e% & levole of nolpture streos in the sanpe
o8 0«13 bor ond ot § tenuoreturss revenled thot gerpination
Goorsescd sispifisensly oo the molstare obress inorcssed.

Vhen the soll noloture is molnteinod ob £ield
caposity, the coergence end gurvival io adversely sffested
by soi} tempersture (Sossboe and Horbel, 31959) end when the
zoil soistoyo wes only slightly ebove wiliing poinbg the
radlela wea ohueryed 40 cxbend into new £0il, faphly to

peet the usigture newdn (Trovse, WT1).



Ao opioburs tonsion and soll tenpersture incressed,
the yobe of coergodes and t0%el cmepgence of 211 speclos
denlined (Woizhs gt pl 4978}« Germa {1979 showed tha
afber germinetion she rodicle vuoh repain in o hunld ase

woophers ¢ epoure developnent of the seedlings for

onsrgones, vhich decrenses with inereasing teupsrabure.

Bofhe Influence of soil moisture and Longerstuge on rood

growth of plonts,

Aovording to Huooel (1961) the soll plent oystenm
primerily voleted through the roob gysten =nd the rate of
roah growth. Thie in turn dopende on the tetporpbures vabay
grnd alr suprly fn the soll; the anount of carbohydvates
tronplocated o the root gysten and én the compehesion

Shey foee from other rootos Witk the orceptbon of the

o

é&f&?ﬁ&%&@ plomts and o fow epiphytens plents cboodrb pra=
gtleally all thely vater throngh roots and the effectivences
of roots as abeorbing purfoce, depends on this emteut of

tho rood oveltoen end on the efficleoney of individusl rooto,
The ilmportence of poot gyolens Lo wroper ualnbalnonoe

of wateyr bolance iz the plent aud chewscteristios of drought
hard" verlebios, was obperved by Fhonna ond Rehela (919473

amd Hisws (19567,
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2441 Goil temparoture ond root grovihe

High ond low Seugeysdburcs may MMmit reot grovih
Axmdb (1945) end Wilson (1981) foumnd the optloan soil
temporeiure £or root clongsdion, botwosn 3% apd 36°C,

sieleon wid Hupphren (1986) investigated thet each
apocled of plent oo o niniman coll temperature below

Y

whleh no elongstion ceourss, Above ihe ninluus tonpersdure
3

perabture rest-olongsstionmicincrconsd clncotv Sinoely

with—tosserohare 0 & nexluus btompersture, above whish

e elongation doovesson rowddly (Choudbury ung Ghildyal

19702«

reot elongabion seto inoressed alumost lincorly with teme
Aty coely

Hatr ond fupn (19703 wnd Jilaoen (1961) in thoir
gzporiment with plonts wmder didferent root temperalures
proved thol the 4y nmter rrilo of root and shoot ine

arooneg wibth inoresne in aoll bomgerotura.

Regonrveh carried out by Pesrson gb gl (1970) showod
Shat dhe Pobu of oot eloagebtlon greduslly inorsogod with
increasing Jell scmpersbure up 30 S2°C and then sherply
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Georeosed with furbher boperaturd ineresse. The offect
of tehperoture uss neet propovnced ot hiszh pH and at low
levels of ool ghroncthe

siioaras ond Tellson (1973) cbuerved that the
tintion of advenbiticuas poots of corn in the O - 10 am
aoll dopth won doxinently Influemeed by coll itemporeiurs,

The crops rs kighly sencliive 6o high seil
Jenpereiure st the oeedling obege Dal (1972) wes of the
eplnion thot during esrly atoyess tho oot actividy is
confined to the upror fov centinciers of goil end the
growing point of crop pensdns helow the soil surface
during the fipeh week, Yo elso observed vene chbiorstic
wyuptons in seize and sesdlingd grown ln vomlchsd plot.
This mey be due 9 thoe poor root develepnont whish repe
trioted the outriond wp tako.

Baon {1959) reyorsed ihet st bigher lempereturss
the root growth woe reolrioted becsuse of the higher
ethylione ooncentyation { > 1 prm} in seil.

Tho regponse of zelze rools to soll henporsture

wag showed by Pribar gp ad (1868). The alteration in



aoil womporeture eaused by utrev muleh signiflioamtly
ingrossed reoting dennity im the wppor 10 on of tho soll
bub deorcssed below 1% am depth.

Rovovin eod Hmoeev (1975) end Sehov g o3 (19827
gondastad experinents on benperebure ang ry matter
produetion of Aveceds ploats and found the dry sebter
prodvetion of roots as maxinan op 30°C end minicom ab
100, Aboww 35°C it ouddenly deovesscd.

HYoorby ond Yye (19u3) swl were of the epinien
vhut Lhe ool grewth incrseses vith inorespe b root

Sonparolure.

Tor o s0id senpsreturs rawe of 24 o 770, the
root lengih and yeob dleteibution was Tound to decrsose
a2t Bighor sad lower pangos 37 tonpeesturas in soy bean

Fushitole end Yegarolo Rao, 1983). Heeduff gt gi €1365)
showed thot ool beaperetures offcet rool exvcopion, nsen
podivg, ro0h surfons crou, nusbor and length of rootheirs.
Dotk lower sl higber (oiporsburce are hyenful for poot
groubth and develouaonb.
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24442 T6l1 wolmbure and ront grovii.

S0il molobure Lo the deeiding fentor of root
grouth aod development, Bstaasive redd oyobon wes
ghown $0 absord weber Iyom greateyr volude of soll
(alenov, 1926) .

Depnod and Boso (1960) oboerved bhot the lower
isvelyn of ostebure inereaced $he woot dspih in wlente
where oo found ao ibe lower lovel of awleture inereosed
the root weighlte., Inorosse in the mumbor of rocts per
wBant ond wore oot holr wnder ouph condltlions wore
obhuerved by Tsock sk g1 (1957).

vumesn (19417 feumd thet ihe roos gyowih in bree
sexdlings invessedy proposdional o the availoble seil
motounre content, Uonmon (19117 wemver (1320) and Weaver
snd Orest (10223 found thed fhe Septh of penetration of
oot sysven deponded on the dopdh o whleh the goll wag
uetteR . But Shenlz (19272 Urcesele and Orider (1834)
wore of tha vplnion thad roote of ab lenst ecptaln gpssios
would gometrate in bo soll bslow porusnent wilting point.



Howsver Hendrickeon and Velbuoyey V193573 Resd (1939)
Kemffman (1945) end Moller (1946) consideved such e
popeibility, most Mkely under fleld sonditions.

Hunder and %ellcy {19456) snd Trouse (1971) stoted
that roote beve a %’;a@é:‘i@w& %é*ﬁaﬂ%' fron o wolst area %0
dry eoil end utilize moieture frem thob ares. Dut at the
same Hine they evo whebls te ubtilize the plant nvbriente
" in the Gry seil.

© Gazd (1939) conducted experinants on maize and
found that sg the soll molstuve atress inoreaseds molme
 roots exbrocted wove water fyon lower deptbs. Anobthew
study carrled oub by Devgen gt 2k (1963) showed that by
with holding drvigstions for 6 %o 7 wedks in the early
atagens the rooh systenm developed botiters

fioot olenghbicn wee appreclebly reduced by mn
incrsase in s0il water susiion and vies wverss (Teylor
8t Bl, 196T). BSoil temperabure how both divssy eod
indirect effect on uabse ﬁ%ﬁ@m@?&wﬁ by iﬁ:ﬁ‘mmgmg the
rool growth and by lnflvenoing the myatbeiie soblvisy

of ropta,



Belvarsj (1975) chioved Uhst roob welght is dsb
éiwa%ig zﬁf‘@?ﬁ&*&im%ﬁ to the woot iengbh. ~ Root welght
zﬁﬁw&amﬁ with %m: m@m%& in the avelleble woisturs
percentege of the soils Wendel end Ghosh (1983) heve
opined thay She iﬁﬁ@’%@%ﬁﬁ weter use efficiency with |
mulehing ond ivgigatien "

on W peobebly due 0 lnorssced
oot developmenty efficlent soisbure extraction and

gecrensed conwuiptive wecs

;%@@% wwm mmg &gﬁzf’a,, etlon aud .‘%E*‘ii‘%ﬁ‘@
gtudied E:ggf ma%ﬁ‘w%h gﬁ _@

thet the ﬁﬁmmﬁmw 40 wabew

Fop %@e@ @@m z;g‘iwmﬁ WOS
| (1986) end oo

@éﬁ%&m {%@;ﬁr’a’@mﬁ whih %ﬁé&% "v‘{:ﬁiﬁg ,.-3%3. %&my&mﬁ&w |

: ”’imﬁ%ﬁ

nd both thig @w%&m the rooh ggmw%h rase,



MATERIALS AND METHODS



Fo HARINIALY AFD TGRS

*he swgorioent uno coarcicd oub ag pot calturs
wikh Bhindl as tood cwop in shoe mnol houre ob 400 Coliccs
of fgricvliurs, Yolleyeml using she ped logn pwdcn nolly

Guaring toy=fuguat 1986,

B.1, Qlinoulo ccditionc.

Yalloyand Lo oltectod ob o lakibedo of £5°N,
loagitnde of 70..U°T and ot on sliliude of 22 notore
Havebe Bardnm, the poried of inveoilgabion, there urg
an sveresn reinfull of 15465 om.  Be uvermge relobive
husldlty nointained dupls, the ovicd uon ¥5.50 . Ao
averens mexkowl doy wepoyaturs of 20.05°C and ninioun
of 22,5%°0 wog recomied Gurdng tho pevied of invesele

Eation,
BeRe. Zeilicirary stwiioos o 00il.
Ty indtlal conl,sle for bhe phyolceo chemicald

gropardics of tho aoll worc crxzdcd ovb and ore givem

in %eble 1 1o 8.
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3+3» Pot culture Experiment.

11.6 kg alr dry soil wes filled in each pot. Pots
were insulated from solay heabving with thick coating of
vhite pains on oll exposed phases. Three seedg of Bhindi
(Abelmoseus egoulentus) variety selection-1 were sown in
each pob. Pertilizers were edded og vecommended in ilhe
package of practices of Xevalae Agricultural University
(124X ot the zave 0f 125:50:50). Plaat protection

messares were bsken whenever neeled.

Table 1. Hoisbure Rebention Charvacterisiics,

Pregsure
applied in 0.3 0,5 1.0 %.0 5.0 10,0 15.0
atmosphere

% of
moisture

8489 7.67 6.99 6.02 5.55 5.14 4.29

Table 2. Asgregate analysis ($).

Size of
particles 5.0 2.0 1.0 05 0.2 0.1 0.1
in mm

% of

particles 20.20 8.77 15.00 10.80 19.47 15.45 T.24




3y
(]

Table 3. Textural analysis (%).

Coarse send Fine sapd 841t Clay

55.28 11.45 30.20 3

07

Table 4. Physical constants.

Waner Bulk Particle Porogity Volume
holéing density densicy 4 of expa~
capaci By genm -3 gem =3 nel on
] %
24.90 142 2.3 33.63 5.08
Table 5. Chemical amalysis.
A

Available Exchangeable

rd

¥ keh P kght K kgho 304kghf Ca kgh™ Mg kghh  0.0%

64.96 94.08 3506.88 450.2 1276.8 87.36

0.4385

*{0.,0 = Orgsmic Carbon).
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Fobel Dooign und bruoatmento.

Pho exsorivent wos condueted ia o feotowdial conw
pletely rendomlised denlyn wvith hrepdtements of 4 mulchen
ond B9e weter lewelu. The bvestwent comblnctions were
28 Lolloun.

e By leaf mulob with 200 dopletion of woter fron
Pield oopooity

2. Dy load oaloh with 405 dopletion of water from
Yield sepaoliy

%, Sow dust mulch with 20% dexnlebtien of water fyon
Tield goosolty

4s Sows duot wuleh whibh 407 depletion of woter fren
FLiold copuolby

5. Foddy husk mmleb with 205 deplebion of water frvem
Tield onpeeity

6. Foddy busk malsh with 400 depletion of water fron
Pield coprelty

¥o Paddy chyew unlch with 20% dopleticn of webew from
Meold capanity

8, Poddy abrxw uuleh with 409 depletion of waber fron
Tield oapreity

9. fo puleh



411 5 trestments weres replicstod five Hines.
Aktogethor 45 pota were thers. robte wers piugged using
eement L0 grovend woter loss. On tho bagle of water
retention giudies, weber brastpents weye given, as znd
whon the molsture reached 207 depletiom of field eapncity
snd 400 depletion of £ield sopscity for the two wabtor
levolss These levels were Fixzed by culibroting the Senolow
nobar resfings, uelng cerposponding grevinebris nolsture
eonbent «

Babe  Ingtellation of Tensiometer apd Thernometers.

Henomebric type bensloncters wers fabrioeted in
Hhe Yeborsbory and inodolisg in the pota, with the cups
buried ob & dopdh of 15 o Lyon soil surfsce. 501l
therpomotars uers olos lnotellsd sb o deplh of 15 om in
eooh 3% Yo node the soll lemperabure. The scrviging of
the tensiomsbows wore dune daily woing olp free distilled
water, Tiste~? shous the instellation of tensioneters
aad bhersrashors for the Lyxentzente.

Belhe% Pulebing and water levols.

tralehing wae done on the third dsy afler souing.
Upd Copnly mespuped quentivy of milches wepe spplied in



Plaie- i- Xns+alfa+i on of Tensionoe+er
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ook pot o give o wiforn thickness.
e treotuenis vers nousd by the Pollowing gyubola.

Viiehos
3%1 - fry ool ouleh
Hy = Jow dust oulek
’;3 - Peify sk muleh
%‘;& =  Ppdby strav wulsh
¥p =~ Vo sulok

Trrdgabion levels

Wy = @0 waber deplotion fren Pleld copmoity
Hy o 40T water degletion from ¥Fiold capcelty

35, Ubservationg.
3,541 Sesilling emergencea.

teodlingg enorped were ¢ounted esck deay ofter gope
mination. Thae nunbor of doyo token for complote ensrgance
and fallure in shorgence uerc Yoooydsd. The enevgence in
ench treptucnt wes ovalusted woelng coafficient of velosity
of emepgunce (Fobowirkd, 19257 ween live of omeggonce eold
oprsced ia coorgence diue (Ovehesd, 1977,


mailto:i@plct.l9a

L‘; (}

3.5,8 “hyalool rropestion.

T 5011 usntar guadtns -~ Uravivebtric ooll veber

aambant was recordel by solleebing ooll aminies

fron 15 on dogthy ies in e wook.

#. Tonglosowsy gondings vere reeorded duil; ol

07 20 gad 14,30 howwra.

, Bokb Touporabore - Soll bemperacure of 15 o
dansth uwap reconded of 07.30 oud 14.30 hours
deily. Sloulboneound:, bhe uoionm and dnilan
spueapherie topepotures vese 2l peovrdod fron

the Collogs Dhaarvolonye

The poll cemplop &.bor horvast OF bho or gl nLore

vislygcd for the followin:, physlosl ploperties.

1. Grovinstrie wisture conbond-over dyy wolght

of polethure ven dedesined sud orgresned on

rersanta ¢ bnasit.

]
£

Felobure reweabios cheracteristicss— Phe weken
rohoincd ob o oucblon of G.5, V455,710,953 and

and 19 bow vere doberalned wvsing oose souplos



% of Moisture

Fig-1- Moisture Retention Capacity of initial Soil,

3 5 7 9 " 13 15

Pressure Applied im bar
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foan 19 om dopthe This wes done using the preosure
vlate ayserataes (Rlchexdey 1948),

Pextorod enalysier iechaniosl sepurates uere

enelyoed By Bouyoucos hydrusater mebhod (Supts
ond Daliehinamorily, 960

Thysienl conshonbter  Oulk density weboy holdlng
copealty vwolime o expanaton end povosibty vers
deteruined using bhe Heen peskovski’s method.
Porilole donoity wen ved using apecifie
crevity bodtle (Gupte npd Dekehinumarthy, 1960).

Aggropste snalysles fouregste analyols wes
corpied oub by Yoder's web sloving sebhod

{Yoder, 1937) 2z describod By Gupte end Jakshings
mawthy, (15807 "he veagles .are vehted slowly
=0d gainz the soy of sleves weber ptable sggre-
goten were detornlned, llean welght dlaveter

wng used o5 shyusiurad index (Voo Bevel, 1949).

Sydemaile Conduneslelsy: Usdng the Jodpur consbond
hend pornesmeter, bydroulic conduciivity for
samples fron enoh breetwend wop deserslncd (Gupte
end Dokehinemartiy, 1980} Core pomples ware
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eguililwabed with vaters over night md congband
nesd iéﬁzg@%rz mgintained vsing Yhe peogntonobar.
Tpndity of woter col ieoted for 10 minutes veore
mt@é zmiml ammwm %1%:1% obbolned o --zfyéﬁﬁsmm.a

ﬂm&maa-&w % was celeul ated using the Desey's
egunblion.

w
it

ef;*‘ii roulic conductivity {em ﬂ*““gi’}
% = sime dn hour (10 ninubes) |

smount of weser colleoted in Bime *5° (~cm”)

B

% = Longhh of 4ho soll columm (em)

& apes of evoow meeiion of cove (eu™)

&
B = Effactive bydremlic besd {(Helght fros base
of soll evlwm 50 e bop of the webor level(-cm)

Zhomical snolyn!

i

Chenionl aualyele were done fow all the soil

gpuples md plant genpless

Is fmedysle of soll womple:
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Corbon wee dotersined by Yalkley and
Blesk's ropid tilretion methed (Jockecn, 1973).

2, Availoble nitrepgen wes eotimated using the
perasnzannts biteatien notbof by Subbleb and
A%ﬁ% {19563,

ik

s mﬁﬁiﬁ@%ﬁ phonghoris was ectimated by Dickman _
ond ézsmg*’g;. molybdenun blus method i.imiamﬁﬁ 19733

4y mamwi@ %@ﬁ%ﬁ% Fiisorse
rood in flgme ,@m&zmﬁﬁaﬁ welng neubrel nowmeld.

suk in s0il ﬁé}i@l@ was

menium acetate crizaet (Jeskecns 19733

Gy Bachs mpsckie Cololun ad 2?&@%@&% verg estinated

g Atoole Sbeorption Spostrophotosetor i

he cononiue soelabs aabeaot

64 Sulphete Sulphurs Sulphete form of sulphur present

in soil awﬁ.@ was gzm&m%ﬂ by ¥ Wﬁiﬁm&txg method
@” 202 T?éﬁ%}f}a

11, Snslyoin of ylent somples

1o Flent Hibpogen won ocobnoted by wiero kjeldhal's

 method using culphuric eoid extvest {Plpjery 1966) «

1



ha

2« Phoephorue Ao pland semple woo esbtinabed by veoeds
molybie ghogphorls yollov eolour methed (fiper, 1366)

%, Pohsouiua ln plost woa poed in fismephoboncver
upbng Loipple eold extyast {Pipor, 1966).

4» Coloium ond Nepneelums  Both the clenanbs wove cobl-
oeked 4n Abopic obsoppbion spectrephobonoter uaing
teipplo sold oxbrect.

G54 Plomefrlc obusxveblions,

intermodal lengbh, plant heighi, ilcaf areq, rook
lengih (Vewsan, 1960) evd 2ot welybb ware neosured end
resorded ot hovvest tlus. P00t lesgbh was febosmined by
the folloving wethod.,

Hoot longths Fop roos lobngsh soagurencnt, tht andive
eold contelning tha rpole wal reoovol fvos cepk pob end the
roohs wore coparaded sarefulli¥. The sobol zoot lengih in
sach b was obtalned by welng the following epustion (Newnman,
1563) .
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nese lensth mecsurenont the 1o0bs vere

mk dvy welghte vove




RESULTS



?ﬁm repulie obbalned Gurlng the ?;;;;m%m% i@#&aﬁ?&iw
gﬂ%@m oy &aﬁmm&% sreatooss of polcheo aad w%&x* |
l@%ﬁ:&m aro 'W@@%%ﬁ& m é‘zi&amm reodings with @m aid
of tobles end figuros.

iﬁ@@@ :

Batst

Braluation of ﬁﬁﬁﬁiiyﬁ'ﬁ&ﬁmﬁﬁﬁﬁﬁv

weﬁimg m&&g&% ia @%‘%&&Wﬁ w%.zag} Hhe mﬁi&sem
._@wﬁﬁ,mm% wE w&@mwg eF ¢ m TEOBGY ié‘z@ em%t% iwﬁ,

. :!';

‘méan Ging OF CRETGENCS .
W&%’%‘m& 197 e

x'éz.,.sz in @ﬁfﬁ%ﬁ&wm wime

me&imm& ai wxmiw oz mu%w;m “‘W’ ig aaafi.-»

@%@lﬂ%ﬁﬁ&ﬁﬁ Mi‘ﬁﬁ% he @m;amm; ous ueing bhs %ﬁ*mﬁm

. oTem :
“?*’37}3% »&baﬁki«?r}vz. i

k3% %
WM:E&

q} *%L;:aeg ® JYéngit»;»wﬁ ko

fovt =

By o gm&mmv of ﬂé&mlmg m:w m@ﬁ a2t ﬁgs;y'
paytiouisy ’smﬁ In

s A g:f *%m% m @ﬁ%ﬂf“ﬁ% uy we ﬁ.% Q‘iﬁﬁ@”‘&&é@ﬁ

- whede

(/3

h
=
e



feble 6, Fifeat of Riffaront trostmemto on geedling

emerpense o8 evsluated by ‘ev' P md ‘o,

Prashumbs ev 7 o=
E"“z’! g 1425 Ta0t 14549
3&1 2-52 1071 Se3% 24815
Hy Wy 13,13 7.60 2249
E’i‘a ”%\fa 12403 T2 1.128
ty 4y 12,74 7485 2050
Hy 7y 10,61 9,43 1,964
ﬁ@ ) 1217 221 1.7%%
§4 Ia 11.54 8457 34660
fonszold 11463 0460 o

ov = Cosfficleny of velopity of euergmes
T & Hemn time o CHOYFONNe
g~ = Gpresd in emecganen tinme
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tiees tho 82 encrmpenos () ubles Lo ke exltbmebic noos
of tiue {orressed en mushey of doyo), tolion for susypanec
08 old onoscel esedlisco, beoed on gooupsd dodo wd la
evteuioted oo T = §-Z:i whora *U% ip whe Svemuency of
s etoe ob any Suo "0 {lo dayede

Tho index ryvosd L cheppense bins Y in g
poeetor cedsoioted w15k woonm tivo o enorgenve. This

o found ont oo Sollowss

.. ¥ 3
& ow [é:? {7« 5% (55 ~ ’éﬂ ¥
4612 Jee@ling cnergensy evolvobion fop Jifioromd hronbtmoato.

“no sgodilng cumevsonse osvalushted fop dLffopend
SOty aro phvon fu woble 6 and Siowroo 2 and f.
% Lo ohaerved Lhere bne coefficient of veluoiiy of
suorgenes ineropod and pees dieo of emoryence deoreeand.
Jhe ohoevvationd ~oro boiten up 50 12 deye, Sheresdier thope
WwEG B omergekes in sgy dronleensae

{Ow‘Z’V“

Lepoppeokive of the aalehac, Wy valuns of husn

re of opapecnos ane obbtuined fov bBlgbor vobor Lorolo Le0.
2

ah 207 deplotion of vator fron Ficld sooesibty.
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Among the mulches the iafluence of dry leal and sau
dust mulch on geedling emergence is almost the same. In
comparison with 1\73 and i$4 both liy end Mz ghow higher values
of 'cv' and lower values of 'F'. Highest ‘ev’ (14.297) and
lowest *T' (7.01) being obtained for dry leaf muleh treatment.
Dry leaf itreatment influenced geedling emergence significantly

end 100% emergence observed only for this treatment.

4% lover waver level (40% depletioa from rield
capaeity) with Peddy huek muleh bas the least influeace on
seedling emergence, which gave a 'ov' of 10.61 2aad T of

.45,

The bighest ‘6’ value is obtaraed [or paddy straw
mulch with 40% vater depletlon {3.66) confirming iis least
influence on emergence (Fig.2 and 3). ILeast value of ‘o'
oBtained for dvy leaves with 40% water depletion shows bhat

this treatment is bebber comparatively.

Pig.2 shows clearly the influence of mulches and
vater levels oa 'ev! and Tig.? on *T'. As lower water

level, seedling emergence is i1nfluenced more by sav dust



Fig = 2 Effect of Different Treatments
on Coeficient of Velocity of Emergence
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Coefficient of Velocity of Emergence
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8 ¥
! My Mg vi4
Mulches
Fig - 3= Difference in mean time of emergence
under different treatments
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melol opd loesh by yeady boal, whieh ohows o fovd of
19257 eoft *7? of 9.4%. Heoo tho bize of soopence is

sespeprble fop by end §§§.

Tonsddaring vhe whole Wblpe 4% la Aiflleulsn %o
oonbabibsh oy rol-tlemobip botwoun popeud in enesrwnce

pive end the difforens malel trealoensw. Duh lowes

palues of Yo aro Obbained fop Luor usber levels in

£Y

208% 2l she YPoninentss

Gae Dlongbris charietorss

Inportont blonobyie chormobters stulled ave Jland
hairkt, Intornodal leagth, losf apen, pooh uoelght aud
wook lengthy  Tho sogults obheined im the telal ore :s%;s{a, o
ptieally saadyood and ape prenonied- in toblc 7 %o 31 and
Shguron & 0 Fs

412 u‘é * %’3&4‘3&’3 :zﬁlﬁﬁﬁg
AeBetels TTT00h of diflorent mulones.

he goon plend belpht olbodand fop $ifJevoub

malehan ore promantdd i beddu T and Tigdds. Jao plent



Tablo 7. Hffoct of trealnomto on plemt belgnt (em).

33 ™)
Yy ]

Treaiuend (207 water {407 weber  Uoom {K}
deplesion) depletiond

Ney lesves (Hﬁ 128.8 1258 12%4%
Ciows dagt n? T13.8 B4 44 9349
~ 848y sl mfp T8 2 5440 716
Peddy strey {214) 2 ald 2346 2542
fless {11} By et THhe Al
&3 mb 57 loved Zop Julehes s 21.1%

4% 2% 8 level Zor weter lovel = 14.34
U% gh 55 lewel for indercotlon = 20,04
LB of mepse = $0.41



Bolebs shown by 3Le planbo Dvovn o dry leod olebing
1.3 and ip foand 40 bo sdralficendly owperior over
okl otbay (v baonca.  Jhe iallagnec of Uy (sos Gusl) en
slouh nobzab Le cuerior Llen thab of .o ond iy L lpasy

haok and pofdy ebenuds

Ge2s%0ls TIFE0Y OF wobte Lovela on slopd bl onbe

2 plend DRolgout oobalpned Yor 20 waler degletiom
oy g% 7o gbadiotliocd nigatfiocmoe over the land Lelpgbd
Lidolaed Jor 40 waber deplosion deoodaendy gvon bthough

iy i B hon Tor bl her wowor lovels (igedl.
428743, loterention eflnot.

The wnbersghion 07 &xu.lnond cotwminoliony are
Awoa ie the bablo T, axioon vians holpobt Lo oblaluod
fop 1y (12ye8 omd and lowess for Ly (2348 o) (Sobdy
aleoy Whih 400 waber doploblan)s o Nty evenilowh the
alent Bofo €3 ooy 1% 10 a0b stobindieelly wsignlliasut
aver sf‘} frnd iaa‘u.‘e Thess {ronifuaiho 8rc On pob.  ALL
o oolar Wpustemite ave a3 ndflsoshkly Jouer snon dhoss

LPEPVICRLS .



Fig.,~ 4 Difference in plant Height under
different treatments
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SsZaBa Inbor uddel lensihe

Josm intor sdal den Bl for dLEDorond bnosbtamnboe
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Toble B, Pfeot of trectuento on lnterasdel lengdh {om}
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Teble 10. Effest of tvostnonts on rook length (o).
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Fig - 10 -« Moisture Retained by Sawdust Mulched Soil

under Two Water Levels
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Table 5. Tflecy of Sroanmento on wphorp retoention
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2oble 17. Fffest of trestoomte on budk donsity (oo o).
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Peble 20, Nffeed of trectosets on Gooe welsht Dlemoter.

Preatmento Hy ¥y Heon (I
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Heon (W) 07924 G8038
oD ab 85 lovel for ¥ s 0,0546
o9 b 5% level for ¥ w 0.386

80 a% 57 level Ior intorcotion = OWLTTS
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Pable 21. Effect of mulches on plont wubtrienty (%)«
Treatuent 3 ¥ K Ca g
M., 1,138 0.272 0.21 1,255 0.805
¥, 1.378 0.201 0415 0.885 0.563
k% 12395 04299 Q.28 0.967 0G.379
‘%34 Q.958 0.285 0.4 0,953 0.539
Sontrol 04502 (.21 Q.11 Q710 0'0396
0D ob 5% level 0,124 0,061 Q.12 00568 0,031
58 of neans 0.061 0.0%0 005 U033 0015




Table 22. Effeet of vabter levels on plast nutrieats (4).

83

“r

D

Treatment E 4 K Ca Mz
4 1.543% 0.283% 0.18 1.168 0.528
1:‘2 0.906 00.246 0,18 0.86% 0,518

CD at 5% level 0.088 0043 0.08 0.048 0.021

SE of meang 0,061 0.40%0 0.05 0033 0.015

iy
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Table 23, Interaction of treatments on plent nubrients(%).

Water
Wualches Tevel N ¥ X Ca ¥g
W, 1,398  0.364 0.23  1.653  0.593
y Wy 0.878 0.181 0,18  0.846  0.617
2 iy 0.92% 0.233 0.14 0.336  0.568
v, 1,742 0.262 0.18  1.111  0.355
s i, 1,047 0.336 0,30  0.825  0.404
" H 1,200 0.323 0.16  0.970  0.592
4 Wy 0.776  0.229 0.1  0.948  0.487
MO - 0.502 0.210 0.1 0.710  0.396

0D et 5% level 0.1760 0.0863 0.167 0.0962 0.04%6
£E of pears 040614 0.0300 0.058 0.0335 0.0157
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4.5.1. Effect of mulches on s0il nutrients.

Result of soil smalysis conducted before the experiment
is given in table 5. s0il nitrogen after experiment is more
in dry leafl mulched treatment. Dry leaf mulch has great
influence on soil nitrogen which ig higher then the velues
for other treatuenis. Soil phosphorus content is wuch
influenced by FPaddy husk muleck treatment (206.08), In the
paw dust wmulehed soil the FPhosphoxrus eontent was very much
reduced (51.52 kg/h).

The potagsiun conteat of soils do not differ signi-
ficaatly in most of the breaitments except for M4. The
potassium is in the renge of 206 kg © %o 358.4 kg . Maximum

value is obtained for M4_ and minimm for ME'

Calcium content of the soils do nos seem %0 be in-

fluenced by any of the treatments.

The magnesiuvm content in M, (sav dust) treatmeat is
higher when compared with the values oblained for other
treetments. Sulpbur content of soil after treatment is
signi¥icantly lower then the sulphur comtent of initial
s0il (450.24 ke™®). This mey be due to the highly mobile
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Zably 24, Wffeet of mulohes on soll nutrientt.

Hudoh ¥ P 3 g : 20

Prostmomd  ¥a/h  Ke/b  Ko/n Vel ;:z% “Fare 040
Hy 7156 192,00 202,00 93508 196,78 62.72 0.39%
Yy 66,97 552 u.Sd HBO.0  WT.I2 62,72 0.298)
My Gou75 206,00 6.61 13505 1IT5 5152 0.290
¥y ST5 TTE.E0 UM 93334 60444 105.29 8,301
Hy 53476 41,88 253,80 MOL.0 55.00  40.32 0.230

TEb 9 59 .82 6,16 42004 532 26488 0.0617

32 of nems 5e135 RGTS  I5.06 200.88 16,57 13,44 0.0304




€T

natare of the sulybuy wiich might bave leached down.
Anong differont mulchesy soll mulches P14 {obraw maloh; has
got highest sulphur content. The trechuenis in general
have yveduced the sulphate sulpbur content of the soil.

The orgenic corbon obipined for muleh treatmeny has
5ot higher value than the emmtrel. Ovganic covbon followed
the same frend as poll Witcogen.

4542, Effcot of wober levels on soil mutriente,

Toxr higher water levels conbeny of nltrogen,
phogphorugs poboosium, coleiun and orgenic carbon sxve
foumd to be sigmificently highor then the lower umber
level, as evident from table 25. Swipimw conbont iso nod
influoneed by vator isvels Wob magmesius ie elightly lower

gt the higher woter levels.
4543, Intovaction effcct.

Migher usher level vith dry leof mulch obow higher
conbent of 2011 nltrogen L.e,y 73.92 kg :aa"’1 {interaction
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Tablo 85. offeot of wabter levels on ooll nubtricnto .

trsat~ B, ©P_. E_ g Mg_ SOg. 00
mont kg hght  keht keh kgh kel

W 4 G044 T70.24 715,84 187%8,72 118.72 Ti.60 ©.3%
ﬁg GA.90 105,28 285,72 051.80 129,92 T1.60 0.3064
ﬁﬁ 53476 81,88 253,84 14506.,00 S0.00 40432 0.233

e

en et 5%
lavol 4.TO 55432 54.21 3002106 23.98 15,40 0,083

DEOL 136 38.5  37.63 209.38 16,57 26488 0,030

L e ne Los AP T GDIIN s




“able 85. Interseiion of dgestaonto on ool oulrioalo.

ke B N % ta Mg o .8
alowse 15wy meds s g vefn  Ezn 2
" Yy T3.82 168400 IR 108852 48450 Q3B D840
W, B2 5e.t 235,68 219,59 141212 49428 0.348
. W, 9.4 60.8 215,6 1200454 195,54 £8.28 04313
2 Hy 845 44480 25336 4RI 20584 V8.4 0.284
?3 'r:x” ﬁ:‘? w2 3521{13 275 58 150000 ?‘3@.‘% BHwh S50
iy 7.2 6545 920,85 TG0 11209 43.28 9,270
8, By 768 6.4 e HiE.O4 73492 38,56 D20
Uy 6RMT2 134e0 B2T0E TN 6742 Mia88 04308
o oh 55 loved G35 10408 25,32 602 .56 £7.7% gt 8.087
5% 6f Hooss 5020 353 37467 209,65 1657 1366 0.0308
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446, FLfooh of bwantmonts on Grovinesecio coletuce conbent.

Heen volues of woekly oull solstore {on provinebsic
pasia) Sov difformnt trerbaimita ab 15 en depbh ace gsiven in
poble 27 od vigdd2, Tniig of eauw duat ouleh breaduend dnow
nexinum voluc of grevisetrio moloture povotnboge L.¢.e 9.1
end spong tmiches the lowcsh value 2.0%4 i shialned fop
voldfy osrow nualeh, The longh vplve 5.597 Lo obtalne) fop
oohaol.

Bobween hw weler lovols, 207 webor Gepletion fgon
23013 vepouity glves hRigher velne of greviuotric nolotuss
oconbint (8.7570.

anon bho Srochtment csabinsbiond Z"E’ 1 hans influenced
Loner conbual them Ly othar trRollint. % is on por with
iﬁaiii., Seen b louoss wabop lovel ﬂ% is muperior over peddy

sl and 088y obrpve

44T Zifoph of brestreats goid LeRL.oRature.

nEfents of filfersnt oalohics and whber lavely on

poll denperntues ob 159 on depth aro glven in doblo 2o i



Tabla 87. offoot of frestuents on ooll solptuxe

soabent {53

Treathent Iy ¥y Mesn (1)
%’51 Ee54 Be84 L3449
T 9424 879 9,00
2%5 B2 Tl 050
¥ war;-é 7%7{) i‘ﬁo’:}‘fb‘
fontepod %458
pran, {4 BaTH 0425




% of moistuie

fig-iz -

Soil motsturre under different muléhes

My M2

and waler Jevel

M3 Ma Mr M2 M3 Ma Mo
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Toble 28, Effeet of trestuents on moil tenpereture(C®).

Trestient o8 iy Hoen(s)
¥y 279 2840 2749
it 276 7.8 27,7
iy 27.9 20.3 6.2
#, 2644 2040 247
Cantrol 314418

Mo {3) a7.9 288




a/ﬂ

moisTuie

fig-15- mean 50/l meisture and Temperuture

under diffeirenf mulches.

0 F3%

o4 3t

8- 20

7 28

& A\K 28

5 27
™M Mz M3 M4 Mo

~a~a- temperature
~e-o-moistuie

°c

Yemperature



Mean Monthly Soil Temperature = Under defferent Mulches

Fig, = 14 = 20% Water Depletion Fig.> 15 =  40% Water Depletion
° ’ ‘ N ' '
Ja2c¢ | ‘ oyl —eo—e¢— M
‘ —_—A—A— M2
—_—— — Mg
: — A — N 4
30 3 e Pentrob
3o 30
29 | 29 |
28 | 28 |
27 i | 2-’ )
2eC ' ' ‘ 26¢C

May Tune July  Aug:, se',,t,a : ‘;ag June  TJuly ‘A[ng: . Sept.



The 1S, 18 ond 8. Tho conbeol 0ith 0o zuleh and no unber
toontmont fasgssd tho hicheod velue of $1.4°0, Fesb hghew
value yor ooil seoperobure was rooopded ly peddy shrow

(26.7°0). e inoraesing ooil teoporsbtmre ie in the oxior

Bokwecn the votor leveln, higner waber lovels
shous lover valnes of ooild bempopntune (27.99°C.  “vegle
wont conbinetlong of sow dust wiih lighor Jobtor conbont
{7y 14} choue he ninlmua soll Loupereture (27.67C).
shey maloh wish lowor uaker lewele slveg the ooxiom
goluo fop ool tonjovabuce (2390,

Selse  FiSAd.

Tield dobo obtainod Zpen puricdioc) heevesh Tren
onch pot (Jor ench plant) Lo obadlobienlly ocnoiysed ong
glven in tublc 25 end DMigeib.

44341, TEfect of raloh trostoenb.
The yield cbisinog fowm fq {dry Toad} and i {omy

dust) malohed plonks ope op prr and ove siznificostldy

highor thon the phiold velues fow B ol ly {soble 833,
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Tols 23, Tffent of diffepent (reowaente os yleld
g sims™t,

“rashmend ‘4 g Heen(t

g-? BUZ 0 YR 449.%
£ 413 .8 %55 46 8542
’33 2324 2508 273
2.’.*, 288 82 205 8 2%3.8
Conbrod - - 1434
Mo, €93 B4 359040

ook 57 loved fop muleh = T2.95

o ot 57 lovel for undor lowal s 51,58
By ot 5, level fopr lubopestion  =10%.17
8" of rooms 5 35,050



gm/Plant

400

300 1

200

Fige 16 =

432

EFFECT OF TREATMENTS ON YIELD

388

355 e

M -~ MULCHES,

W - WATER LEVEL,
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4olbe o BELoOY of water lovolo on Field.

Bich wader lewveln give slgpificestly higher yiold
Shas lower vobter lovel.

4,843, Intorgetion of mwiches and water levels oo yleld,

Trestuent combinmtiont of Hy¥y {402 g) 1o slgde
Zicently suporiop ovey oli othoy tzecioond conBinallons.

In geaepal plsnds grows wndor bigher water level
with dry leaf guloh show the oreioee rield volus $4@v
492 g followsh Wy Iy > %‘i‘§$2>i~%2733>%%$1> N5i€2> x£4z¢}>
Ughin controls The louest gield obicliuned for the
eontnel (1994 &)«



Table 30. Sovrolosion bulween different fooboro.

flgnt Lant Tont et S Iniermeinl R Gydreomile  Tulk Tield

Factera keloht DERG lengkh wolght lenpth * gg;iu@in density
o'

5L . s 3 3
Hitrogen odtes  odfse  0ama  amm w0dyoz 02203 0.9657 na.a'm 0.3529
Goil ulfar  ~0.207  ~7.8T00 .04 0965 0.2543 0502 -0.0024  -0.0833 -0.2367
Feganie 0850 piloy c.ces w-0.2¥Re ~m.30 <0053 cutbiz  -pu2i8 0.3532
Soll Caleitm ~0.350  ~0.2228  ~0.055  0.0765  0.5587  -0.1362 ~0.1431  0.385  -0.123%
T e 0B oudly 5TI3 D453 ~atz DA77 a2 0847 3.3052
slent Bitrogen 0.4105 0806 0.41s5  oudist ~0ubfos  w0.B397 ougmez -0.333  o.ddor
slank Caleiwn 0.4036  0.¢36s V.f"ls 543725 "J-ﬁgﬁ 0268 Duife  -0.25 0,456
Tlemt “tognesisn ‘3.4%5 04599 DI D.068 =0 e4L3 ~3.01% a.g;w «34865 a.ggﬂ
olk Demgity ~DuiB1  ~0.002  -0uiB12 -0 OBD17  0.1057 <0818 1 08579,
oylrane e 0% oblar odee  cams wodbe  cwme 1 0Bl 08527
deom VEILHES  .9.1a%1  -0.2916 0,153 {a1546  0.236 T 00236 0.W03T 041363
Topsolty 0ui3d  0.8149 0.5 ~0.036  ~0.2959  =0.3042 0.1081  «0.3B77 0,073
Tolmie OF 0136 ~0uFS  -9.122 -0.053  0.1268  0.5%5T -0.0927  0.9731 o.M
¥ ww = &
vield 5,670 0.7606  0.4608 GJI054  w0,0053  ~0.1303 0.502 0.4l 1

o ab ¥ level = D.2GIS
on ot 17 lovel

= § "23?':}

= w Dignificent ob 19 level

€% - Glaniiioant od f‘*’a and 1% levele.



DISCUSSION



) e i%g@ gﬁﬂ

The preomt lovestigetion io coveied oub as pod
oultuze eupesivent %0 stully the vole of 4ifferant types

mu

of welches oo ooll pland chovaoh

aplotion, ooll tenperaturse

% ond weber uwese efflclency. Dissase veglobant
{yellow veln meseie) verlety of Baindl {Abelmoschun

Sgonlentng) is used oo the btest erop for the sihudy.

Pour tyoe of mulchen mnd @% differend vatey lovels
ore weed in the imvestlgotion. Diveet offects end intops
setion effoets of the wobor levols and differesnt mulches

pbidied &E“z»z aandyeed a6 %gﬁwﬁzgg

Dally soil temperoburs ob T30 and 14.30 hours gye

@ dally tenperebure ond

racopdeds From thio the averss
monthly tonpoppturse fop ordp period sre sslouloted ond

progented in table 3% and fig. Y4 snd 15, The averege

senciomeber rendings ond the corsesponding

gravinetric nolstupe conbent eve caloulated from the

fdaily obhgorvobions o0d ard gven in Sable 32 and flg«i8.
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Teble 91. Hoon monthly soll tomperaturs (€%},

L

Tongoraturs Moy Jong July August Septenber
Hylg 29,50  27.30 28,71 27.13 28.16
HyHy 2.0  28.03% 20,94 27.39 28,32
Mgiig 29,24 2761 26,48 86.72 2692
oty PB.A2 27473 206,66 26.9% 28,16
3?%3%?.} 29.75 27.83 26.9% 2745 28.,%
Hghy 50401 88438 275 27456 28.38
2%1;1 20694 28,46 2719 2740  BB.44
AN 3413 28,70 27431 27.068 2055
By 30437 20,40 27437  27.69 28,61
Mgy 2050 20«85 27.31  27.88 26,7
Barel{Contrel) 31,07 26.50 27,50 26402 28.79
‘ean monthly

aly Lonpares 20443 2708 2713 26,5% 2658
turss
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Tohle 32, Hom monthly Penplometor reefing {owde

Sroatuund Hay Juns duly  Auguot  Oeptenber
Hatiy 28,96 24,07 24.0F 24,87 85.47
A £3482 2590 24.37 24439 £5.62
Hgliy 8780  24.37  25.85 2400 2542
gy 8845 24.70 2443 24480 2535
xa%%,%, BT.3T 23407 80.4T7 24,58 &5
Heilp 22.10  85.32 84,77 84.TY 6.2
Bglly A5 5,80 246 B 26,15
A W45 26405 S5.07 D 26440
Hpbly BIH0 BLWS2 25,40 25.%0 25,80
Bty BoeT5 88450 23.32 REW.34 26498

Dove {Contzol) F5.52 &5,80 25.50 25.5% B7.06




1oz

rMunooshorie tonpoyriuce dnrin, tho avdp ceouth
io sloo rooorfed dally rml e grove e ~onihly tougeracore
Lo pletsed do Sg.14 end 19 fer comperloon wi4h soll

Seopnrotups ol wshey levols,

S.%e soefline Fme soncos

Voshinan coofflolent of valoeily of coerpones md
minitan noon $Ane of storgcoee avo ohiained for dvy less

seich wlih hiskor woboy level twvooiuess eonblackions
{1able 6)a

petusen oo twe unbor lovele sosdling obgsgoncs Lo
inflscined by 3ho kigher sobor leveld oy ob 427 unber
deypletion fron field sewaclly for L1 Sho mubchos trlsd.

QSLingG CRCIBEnse.

b
o

Thio abtsn the lnporboned of woboy &
Ipbibition of waboe by sl 1o the fhrub weeos ef
garsinoiion. This seocoss 39 glod nfluoncel Ly aseil
tomsopchure durowk 140 alfooh on wiozopiby OF wabes wnd
rerninbiilty of ooed cosb. Fragrordbing vhle view Yazkew

ardl “aylow (1508 hove elog soporded tnzt in speln gepgien
asedn uith he incrense in peil meiobure Senmlon 40 Dhg bGow o

moce Phore wWas @ desrence in the pobo g enoums oY omCIanea.
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Tugklede anfl Tezcvaje zao (19.3) Hmwve alse oludled ho
effost of aifdopontt watey lovelo an seedlisng snovgeice
of wheat and coybeen aul heve roporbed et os the nolabure
sonsend incyoosed from 7.5 bo 157, Kipuer vilue of go-
elliclont of veloclisy ol coorsonce and lover valun of eon

tane of onersence e obbednsd for Do bosn.

Hoher goelfiolant oy velesity of cperioanze nd
lowar menn bioe of Looyoones arQ noticed vith the poits
which recelvel dry Lcof mnd gew dunt ruichop. Thiu ooy
be dae 10 whe foet Shat thweec 2sils ocould 55&%:&? bBighop
wosey condentd ond vhowsd lowey ooll benperctuse eonprrod

b0 peddy bugk and peddy etray mulebes.

Blacklow (1972} and «icdens ot gl (1942) have
repopbod thot vhy oofl tomporaiure reotzrioted She gore
aina.don by its affect oa lmbibiilon. Uulehing simie
Fleamtly reduced tho soil bemporabture teooured =25 5, 10
and 20 en dopthy {Sel, 1974). e hos alae showed shod
wioh mulehon in tropieel eoll woior conocrvablion chwmaotero
of meil een be ioproveld. Obpervebtliong by .ehia and
rrihoe, 1973 eleo gopuwort thio view. In the promonb ptudy

waaiched pete stowod lesed valuse of oso~ufdiclend of
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wologity of cneorgonos whleh lved %o the Lellupe of
emsrgence io Shose pobs, The low welwes of sosfficient

of welooity of enepponces obinined for straw puleh indleate
thot the sveds bove nob obiolned enough wober bosougy of
high pose of owopuration fpom the soil murfses rosulbing
in lowey wobar conbant. Juppopding thisy Blch soil
tonperature (20,70°C) aleo ie recupded in thopo 2088,

in genersl es the soloinuve bonsion and odll temw
pershure inerssed $ho rede of coopgones spd tobel emepgense
of 21l gxoles feelimed {Nrioht 8b g, 19783

Sels B e pherostaps,

Holstors yveglnes med dho wulches heve 2 posidive
jnflsenne o 3 goud muwbsy of plent chavectews. The in-
sorastion elfest hovevor 834 nob cone oot ac slgnificant in
npst of the chorecters chudleld,

SR+ Eeab Zelsbh.

Tae pulehes tricd bove slgnificant influence on
Plonh belont. The plont helghb obielned 2oy dzy lesd
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broatment lo the bighest. The high orgonle nobtsy conbend

:?.S!

in dry leowes, which i¢ sacily decvmpopible nig

't have
@ﬁg@\mm%m Sor She ;@1@@@ W@a@%ﬁzg Tl woy be due to the
tnovessed supply of nitrogen during vegetabive growth
(Table 263. - |

Prom the veyy firsd event that iz seedling energonce,
dry lesf trectment ghowed grosb lnflucnce which Lo refleotod
in the labey otoses 2lso. Malohed plents ore significontly

superior over wumlched plunto.

Volepture stress in the plenbe is e reould of the
combined offect of leck of soil wmolsbure ot the roob song,
rosletense 0 uaboy novenant lu the plonds stowmebal conbrel

end abmosphoric svoporetion demaud (Sivelunar snd Virezoni,
1999 «

The holishd oF the plants 8 influsneed by the bue
molpbuve reginco, thovgh the dlffsrence ie not significent

CPlpedde

In &y lesf puiching there Lo no sigaificant diffevence
betwesn the plent helghte obtalned for the o waber leveld.
This ooy be due o the higher nutrlent conbont of dyy leal

mileh smd alao the high water vebtention cepsclty in this
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preatnimb. lenonshorsiv tnd Lecobhochonen (1900) hove
rosorted $hot veln: duy leovoes oo muleh the ecelh of

Lrpigotion con bo seliced by loeressing $he velontion.

Tt vesalt shows thob ob hizher wabor levels tho
pieal orouth pede Lo sogp. Gater defiollk may couss
desronce o gopsation of glongoticn of 2seao which
dopaads on bho turzld comditions of tho sell, dHeyne
{19403, ~royor 1950) ond Clelend nnd Bomner (19956) slso

bove ohbeined similar resulis,

Se2«2 Inkovnodal lencth,

Hiohest voluo $Ov intesmodnl length vap obdoined
for poddy odrow nnlebh. A0 she intov nodsl lensth incroases
the yield will doerocun heooine g flower Wds arisesn feon
o poiat. The dpy toof welehed plont nan loweoh intoge
podel loasile Jhe soll jovpersturs wnder oipaw ouleh is
sobenrl tlvely Mrhor hon the nolilo under other uulohing
weborials, This nisht asowe inorecasd Wl vorblesl slongation
robe of cello conbinad with oiner adverng sifecta, fuch o8
daficioncien of nmuiriontc 0d waber. Higher o2il temarshure

reduees ceil woicture porsonboss duwe bo ine epsed gyvaporstion
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which Lo higher in the case oF sivew wmulehed pots.
waYe

sailer rewilts pbtslaed oy Siupson (1460) and Doroer

ond {lotohesen (19603,

Higher velues foy internodnl lenghh wes observed
the lower wpter trestmend, IThis ijpelf shows thet the
lower woisture rercentoge in soll sfversely effoot the
beolbhy gyowth of glonts BHeelthy plents will have shorber
Lntermodal langih .

5.2«3 Legf ir_%:

Lest ayes is an iupostant foctor whieh 1o easily
effected by the nolsture and tempormiure. IThe leal ares
in direotly relubtedl o the ghotosynvhetle sotivity of
the arop. This grovth comptmont is influessed by diffevent
mulches end weter levslo (fable 9y Tlgdi)e The planta
grown in dyy loel sotlehing heve the highest leaf eren and
whloh growm in ahrow wulch showsd the least lest svoms
s poy Abrglsn Jacob (1963) the leof sree io independend
of she inflummos of mulehes end moleture regimes. In
contrant 0 bho findings of Abyskon Jacob the prement

result ooy be due $0 the 4iffercaes in noleturs with dxy
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leat malched goll. Phe inoreased upteko of nitwogen by

Pashkela {10623 alwe heve obs eined bigher leaf
eree in cose of whust for higher molshurp beootuents
duping the vegotabive goouth. Biniley %‘féﬁﬁiﬁs .
ebtained by mwm {9947y Wedleigh and Gouch 1948),
Somiev gb gl (1971) aud Selvesnj (1976).

«4  Haoh mroubh,

The prosent investigaiions o the effest of
b water levels on oot length

#8ferent malohes and
and yooh welsht show that milehed iﬁ,@ﬂgﬁ hove iai%@x
. valnen for botha 92“3%1 BOoY 3"’5334‘51‘3%1 amd youk vel ﬁ’;’lﬁ e

bo due o tho Low dewpereture and higher weter availebility

in selio wder gov dusts Theso conditions have cnhomeed
tho woot growth, The soll bemperaburé in strew mulcked

pot Lo conpsy

obively bighe Singh gt sl (1976) reported
ihe Fesponse of neise roots bo soll tempevature alteretions
maleh

- esusel by olyvaw tuleh and plestic malohy vbere oz

incwsesed zoobing demsity in the upper 10 om of soil, but
deorensed it below 15 on depth ae obimimed in the present
abudy ¢ _
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This denocr roosing o g top layer with sulobhing
wee abbelbuted %0 e lover ond wsve fovoureblsz cold
temporsture and the redused Swehrmleel lopedonce due to
greptor poigtueo conporvation. T obe precent obtudy the
lowest ool tedmperatare (27.72%0) and maxiven groviaetric
oeloeture eonbent (9,017) ves proeorded in the sow dust
malebed rodto. The plants groun in these pobe chowed
sesigg valuce fer oot longth end rool walght.

The root lemgth of wdee,ground nut and vheobd vere
inerenped wligbbtly by the incogporobion of poddy huok o
50 g/fha; powdored grownd nub chell at bhe rete of 50 g/ha
(rnony 19347 Vong gt gl (1971) showedl ihob hign oot
bemperatupe boyond covbein 1imdd conld secount Lop the
lesg of roots. Auom, (1959) roported that on bigh Soue
popature tug poot upowdh waa eeobricted beoouss oF tho
bigher slhylenc coneoptrdion §1 m in soil),

Setveen the waser levils, the wotsr obtrvessed nlants
phowsd lecenoot length end weight Teyleor of o3 (19570
sluo roporied thet reot elongntion apprecizbly zeduced by
an inoronpe Lo goil waber sustion sod vice versa. Cheadbuzy
and Jhatnagor (1530) fowmd o closo corpelotion bofusen
wheat rool Gimbsibution ond extraction potiavn.
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Trihor 8% gl (1975} obooeved deepse roosing and
sresher deplevion of water in ooils with highor ceeding
iz moloturo. Uoher otvoso in bae 2aply stoues provenis
the plants b0 devolop on sdeguete ool mysten to exbrect
wabor feon deepor layors., In the proaont study sloo the
plante whleh experiencel wabter sdross from the eorly
gtages showed lesp yoobt welghd end root Llongth., In

contrant U0 this atudy uvord revt length ond rosh welghtb
obgorved in obyessed conditions by Gard (1959) Dergen gt )
(1965) Nemnet ond Doss {1950) zud nehitolo ond fogarajs »oo
(5053 The mesuld ubtained for the present shudy msy he
abiribated bo the faob shob the planto are grown io poto
vhess toe plost peste are reptzioted o grov soye and more
in seoreh of vabhre

A13 the biomelric cnavesiers osegpt inversoedal
length ope positively correlated with yiold (Yelds 303«
The internodal lengdh is negatively correlsted, When we
consider the blomehrie factors, putrient upbake end eoil
nubvient ore coneermad, tbe plant nilrogen contest iz
positively corveleted with plont helghd, meot longthy rool
weight snd leaf ores. The inkernodsl leagth iy negatively
aorraluted. Lo alse admost gll the nutricats are poslilvely
corralobed wvlibh nojor plont chopsctors especislly megacelum
contend of soll ond plant highly influcnced the plant helsghb
and leof spee.



In the prosent siudy,; hisher veluss of Hydeaulic
condushivity io obtsincd fop dey lenves with highor lavel
of woter trestmemt {Table 12).  Apong the nulches bhe
diflvrences nre highly olgnifliecsad. The hydezsulic con-
ductlvity of condeol 16 10,09 en I
lohied woll B 41,362 co B, The hydrsulle conductivity

was inproveld by malabing.

end that of dry leef

Hubronenyen end Ker (1976) obeerved o ourvilinesy
rolationghly Yotwewn inllisl wolsbure ecuatent end infile
tyation rade for ¢ laberitie sondy loex codl. A linesr
roloticashin obtnined betuoon &5 and 207 molsmbure trente
uents yhich experionced low soil Soapersiurc chowved blgh
wolues of hydraulic condustivity.«

Dal gb ok (1950) & fedhan gy g} (1984) nove plas
ropopted o signifienntd inovouse in hySrswilc conduntivity
By the cppliention of mulches; Wb thers was no significant
differenes onony Gliferont aulches Sondha ond Dhupkle (1U6T)
obpervad that non cepilingy porosity ond the hydroulie cone~
dvobivity of sikty loom could be improved by sfding sugope

aone Sroslie

s
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rebenbion of soil nofoture {0 longer poricds Yorning ond
Oyorson {(1962)3 Yriher gb ol (1625 Zoshi and Frypcer (1371)
end Ted (1972} aloo obgerved o higher soll molsture content
under swiched copditiony through cub the groving copsln

thon wmsuiched plots.

Eydreulic condustivity 1a positively sorrelated
with orgenic earbov. Pho pobesalus cesns 40 decovease
Hydraalie cosduedtivity. 16 can be ativibuted to the enil
satrir intevacticon in the prosence of seldo. Solefwn end
Bognoniun upteike by rlante are postiively corpelabed with
Nydwsulic conduotiviiy. %o alse the hydraulic conduskivity
s weliively copmelebnd with plont holghity leol aren and
root lengii. Ineraceed hy@zoulic confustivity slways
helps in poot sbsorpbion. The wator helding sspsciby hes
noe oignifiemmt coreeiabion wiih ony of the factors shuiied
sxeopt ploat uptake of nitrocen ond poyticle density
wharens it lo megeblivaly enrrolated wilh momn wolahd
diopator {Dable 0.«

Uhen the soll Lo oompestod o as the bulk dennity
iz inoreased wakor holding copooity elso {norgoses Bud
when the strusturol atability deowvespcs wober holding oepoe
eity oluo desrsases with bilgher valuss of peoen welghy dieneter,
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BeBe2 (Jtrughurnl gneroctons.

Sell sdlollns in soperol has cwnsidezauls walluvence
oo bakk density of wold, The imitiel poll hed o fmdk
denelty uf 1.92 § @ J. ek alter the unloh tromnont
constdersble roduoesios in oil tresthonto oon be coon
{Table 19) especiolly for dpy leal wmiloning. It hos Boos
reduead $0 1,387 o2, Thin oy be dus to dle sdded
oroanic nobkey contoal $o whe wpped leyers of old by
decoaponad 42y loavea. Tromio nobdbor reduzes tac bulk
aenoldy of soll. Supporsing hic 1% bBeo boen obaosved
thot ehicelling the Zield alons Jiitn dncorgopction of
ey ppranie vasericls like wheud olubbles, rice bugh
powdered yrownd nut sholls ob bho redo of 100-R53 q Sl
G dneod the bulk doosiey of nlluviel smmdy losms red
condy looa poll ond Bleck sley ooll {Jeliloh and Tagexroie
peo (19703« Tuoroscc bn ik donelt, desvenses the hydroulic
conduplivity of coil Yhuoee gn gk 41973} nlco hove roporbed
lover nyivenlie conduohivity Jfor inoreaced bBull donsity.

“he perslele densbiy of inldaald soll ponple was
#sB g,zm“””. A npeglipgible imeracse of porticle density io

nntiged Ln oow duol smished goll. Dhis moy bLe due to the



mbzing up of Sepompoped floe pritlelss of sow dusd in
highey leigetlon levels. ALl other troztmanis ere on
jirevigs

Thers o no sueh difforencs betwoen tho intuviel
velues of porosiiy ond the swloh Yrented volues. Hub
eilybt decropse in porsoity ig notdesd with the coll tested
afver smlshing. 3iniler romel’ ves ohlcined by Tal gt gl
4230} vhere whe powoeily of $ho nowly cleaped tropicel
alfiool was Blightly highor dhen the wmmaiebsd 20brol.
ligthen gt 2) (19947 giuo coperied thed whe btotsl porosity
s shindillesatly infivenced by sulchoss This mey be dus
%0 the decomposed opmiie Sebier ab tie louwer layess of
walches. The increcce in bulk density fran 1.5 gom ? vo
1.8 ge” of laberitic sandy loss ot Kbeverpur relnced bhe
sorebion porosity Sron 185 40 4% and copillary porosity
fyon 363 to 2%, Pur porpoliy algpiitcent eorvelaition is
nosed wiys any of ihe faubors stulied.

he struobups) lodex siesn wolght dlaseter of
initiol eoil aomple weo 0.795. loprovenent in soil sggre~
sobion in isteritic sondy soll i nov baeasss of inecrsope
in opgpmic sallore bub due to dhe cepmensing materials
srodueed Queln. cpopy growth (Ohildyol, 19653
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Among the troetoents there s av slgnificang
differonce Lin she value of tlosn Welghs Dlometer. This
showy thet in e case of sed lopm goils, ubich le wall
sggraseted otheruwiss, wo con A0t expott muoh chinges in
whe shraetursd Abtriluted,

Whea ve ovnslder the corrclotion effoct op glven
in deblo 30 botvess bulk denmity end other fectors, tho
ol densibty Lo nogedively correlated ubih uptoke of
mopnesiun, calolun ond nltedgen ond oodl nlivoge. Fland
characters stoh ag lea? aves sod gleat holohd ond sedl
charactors oueh ao porooity end hydreulic conduoblvisy
mer alac negetively coveelated wibth budk dsnoity. s
a1l thebe medn chaveeisrs aro negotively soveslated,
the yield in also negetlvely coeralotold wheve es the
interandel length is pooitdwsly curvelsted wnith bullk
density. Hleiler corpeleotion wes notes fop niorogsn,
potageiva end coleivn wpbkeke by oun flower ond ludyts
finger by lecressing the bulk G:nolty Lrom 1.5 gon 2
50 147 goo of wod eensy loen at Uolubntove {Anon, 1584).
4 pogotive copraletion sxiet wish hydroulie conduetivity
viteh Lo oupporbed by the reoults obiainsd for leberitic
pondy loan vhero hydvavlic conductlvity degrossed 4o one
alzhth fron % on if'% whan the bullk denolty o8 1.40 gaxsz"“a
incracged o 1.7 g cm"s.
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Fopuleol peopnstics Bike volune of expmsiong
poposiby and unter hoeldluy esprolly ere signifleantly
and negsiively corpelsted with ucen volzbs dianster.
Toocanse in wober boldlng ospraiby ond porsiliyy odveraely
aifatdal sleat growbl. ML the ether charnsiops avre nob
pigndfioantly cowvelnted {(Toble 30).

Lol mbelend ovioont wed ndbelend uphcke by plonts
mresbly contwelinl by poil dasgerniuye, which am be
ngnaged 40 oone exdent by wulobiag.e In the prosead obudy

vitposm, poteooiv and phosghorun uptalie by plonbs are
Biohoy ppd cnlodun snd wospssluk arp lower in paidy husk
wulchad pota though 3t io not oigpifisont otetistionlly,
ey othor dpechbonts. Aong the LEveibonte paddy hwelk
oatabed ooll chows couporntively Wighey goll toupspature
shen dry lesves ond sew Ausb. This highoy Luuparebure
Wit heve inocesced ¥R uplola, Gleller oludy condugted
by Thomdhery od Ghildyel (I9%0) e oloo peperted come
Posvlbs. Fron veny evmdles, 1t hoy beon obacpved thob
by inmovesslng the balk Jdousitys She wubriont wptele liks
W T oond ¥ loowsessd slpalifteontly. To the poddy sbrow
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end husk talched poda, the soid ohows the highor veluss
of bulk density which night bove contyibnted for ihe
congarablvely lovger upbeke of nuirisats Wy the plonis
{Toble 17).

In & gbuldy ol Ziuzoer with alluviel swndy Lloma
9081, for &n Anerecve in Galk densily £rom 1,49 o 1.6 ged 2
Who P upioke inorocosd bub he wagnonlun, oolclum sond
sediun wpbeke doovensced wilh dhe incpgase ln bulk deaneity
0 teG e;aaz"ﬁ {hoone $99434 his repochk supporle s
weenent obpepvations o the subylend uplzitae

Tupoupeotive of sulakcs, bho Ki oy waboy levels
inmeronsod the mubvientd nphoke. Do the disolubion ond
movaEnend of mvbrioatdy wabor 1o necesooy (Table 22}, 12
1L 80 inedesuste awbrlens uptete by plomd is sdversely

ol fantad «

Ao fop eg tho coll putyients ave concezsed (Tuble 24
st B6) Uiiroyen sonbent ie Mipher iu évy leed mulohed
g20ll and ¥ in pedfy busk mulebed stil, md X in sdraw
ruleted one. The nlteogus seoply Seop dry lea? docomw
supibion misht Moo conbteibutod foy e incrossed sell

#
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sitrogen ond the fook thet pioe ron conteing moye phogphorous,
whiboh might heve lnorogeed P in theae pots. Ay hous there
ves ne significent differonen in ooil pubviento fop ALlfe
erent mloh treotoents end wvelar levela.

S0kl slizrogen is pogitively comvelnted with yleat
niteogeny plont ccleium, plant ¥y plont holght, zooy
ohorasters, avd slst with leaf ares. Tthe seil 2 lo neges
tively corveladed with coll and plent Hognopiume

Joil T Lo positively eorrelstol widh the memn
welght digeoter and internodsl length ond negetively
sorreloted with goll Yecnesiz and leef svon, plont
ealoiun sod oognestun, Leaf erco ond bydrsulic conduetivity
ane positively correlated wiih organic covbon (PTablo 30).

2 positive correlation cxist botween plent nityogen
and plont helght, 0ot length, rool wolpht, leaf aves,
wober holding sapacity of colly 30il nitrogen and yleid.
“he intornadnl length is negabively correleted with
alnozt oll the festors.



Butwlent upbeke by plend and soll mutrients ave
infln
Az the rool tempovsiure increeses, the mutrient upbeke

nced by Sbe 803l tempersture end moloture etatus.

m&%‘%ﬁ@g‘ e hig

ep nle teaperetures, the trenspirationsl

and putriontes In ou

in bighey upbske of vaber
wd solla She

b cogess In mulel
nigher molsturo otebus will help in mere uptake of
wm w«’sm po nutrients wbieh may inerésse the yicld
abtEibuting choractord. | ‘

i Hooymone (19595) chewed thet

. Vendey Tonest o
slgo i this study the nityogen uptake wish peddy huck
19 moye then dvy leaves end gew dust in whlch the
tenpovature ie leso than peddy Wuslts Baver (1960)

proved that et bigher rooh nre shoot and Yoot ’
and ¥ Gesvensed while Coxnilien (1974)
% the sheosphlon of pubriente by

@ 46 2ore in blgeer tamperatures, 8o

concentzation oF Wy P
‘wag of the opinion Sh

poneto ruave £35S not grestely Lnolicncsd by tenpErsturas



thon dreigabion wabor Lo llaiged, the sie ls 4o
go% bhe oaxioun production pey tld of woter apglicd.
im the propend lovestigetlos, effcel of diffsreat types

of mulehns on vater contend shows thed melches definitely
ylay o yole in conswaving soil water. The ooil waber
vontent in sowulehed pots ave for below {5.5<70) then the
neleted pois (fig.12), Kulehed groetely velard avepow
ratlion and probect the 20kl fros dirack reys of mum and
wind cuwrpant, conseguenbly the o0l ip keph oovol mnd
yovuin nore wabor, Anons $he oulehes, eav duet incrossed
the aoll valer conteat bo the oewlous {93 so given in
bebley 27, This ney bo duo 40 the higs coupnoiness sveaield
by sov duod on the nodl ourfoaoe, thore by reducing
evoporesionsd loso. Poddy strow shous ninloun soil water
oontantiy

Ang king af soell otwarpsge tgy roduce eveptoational
lone ou well se 1% will conoerys oolsturs by inoreseling
the Indiltration of water into the so0il sad robsin sofld
uoleburs for lopser tines The present repult ig in

asonsoncnes with the findings of lomning and bveveon (1962,



Erihor gt a3 {1968}, Greb gb 2l (1970} ond Foshi md
Poypear (1971 Studies cprried oubt by Tol (1572) showed
Lthat onlohed ploto had bigh soll melpiurs content. In
agresnent 50 the preaent lnvestissbion Sangascherylu ond
Hagabhoohenen {1960) chowed thady velng doy leaves ps
muloh, the cook of lyrigetion con bo opved.

Contravt regulbs werc obtained by Cchoon gh gl
{01} They chowed thob Gown word novenent of waley
wes nob in any way @iffarent in the nalched plotp thon
in vosulehed .

Between the 4w water levels even ab lever veber
level, the oaw dush mulch eould ineronse the ooll wober
content thon other wmlebes ab bigher wader level (Zabie 27).

Por trogtisents which mecelved hishor wabter level,
the soll water condent io poye irycspechive of oulebes
triate The g dust ouleh showed o plgnificently higher
wptoy rohenbion ab fiold copmoity end permenent wilting
point ($1.430 ond 7.400 sospeotively) 20 tho weter use
affeniency com be inorecped by usling saw dund az o oaleh.
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ke moboturs vobantion chaveebors of differont
oulebed ooilo seticoted volng, (vensurs plate epparyochus
a0 propented avezhilenlly in £ig.B %o 11 and Teble 32.
The moloturs wotoined ob field copoelty Sor the ind4inl
Goll Doplo uss 1800 {Veblio 1 oad Tigeile Aftor %be
trpatoonte the noloture sebaaiion chavacter of alld the
waloh roobed goll bove boon lopgoved i a2kl the benolond.
%@ that ony kind of goll covey csn dzyrove the waber
rotontion chorasieny 0f oulde

The effectivoncon of the nuiches on nolobusy con-
aopvetion and cvnpobabtion sontrol hoo long boon o oo~
wrovoradol iosus., hic iz bocsuse of the foob thob the
infiveneco of maleh in conpbpelling ayoporation deponds
nos only oo bhe woler retention end Srengwdibing chore-
ehorlstlion of the ooll, bob oloo on e provelling ovew
porative dopond of the aotpesyoors ond the frojnonoy of
raing (Jond mod Vilito 1969, Tovew 10603.

945, J0iL bempoyature.

Tolt tomporsbure o on lomporboal progorty of solli
wiaieh nffcot ploab gwowth Girently ond indirectly. Soild



15

tenpopature hon o oubstantield infivence on the dysodo
peoossy of vogebedion production and sloo An luportund
role gin coll plont sbtuoephopin bolonoos

Pefeey of different nulohes on woll temperators
is gbudled in the present tedol. iulohws hed bonefiolsd
i favournble influsace on goil bempercture sod veéduced
goll wabar logs sheough eveporation whloh resulised in
mope available soll moisture for o lopger porlod which
helped in loproving riold atteivuting chevactors and
ulsimatiely in ¥ield (Hended asnd Zhosh, 1583). Tais
resals corrpoborats vith the findings of the srecent study,
Goll denpereture rucopded ot 15 om dopth O on sverasge
of ths weekly teupereture sye given in table 20 end fig.435,
14 ond 15. BHpebest velug of oodl feumperciurs wio obtained
Tor oonlrol and losest for oaw duot mmieoh, Haw dust is
found 4w be offepbive in keeging the soil wore ool even
af lower woser Jowela. Thiy ooy bs due H0 the non gone
duoding naties of osw dueb. Booides tlde the highor wobtow
coptend in oo dust tvostoset belped in reducing the soil
sen phrc. ¥ peh aopdusted by Erdchoesararl ang

A

Fondoy (1903) and Jopded ond Choob (1963) ghoved thad the

strey oulcoh was wove effielent in poducing ooll cenporabure
vhon sompared with peiyihone sulched.



fetwgen the two wabkor lovels, highop level reducsd
20ll enperaburc. Stvew tulsh with lover weler luvsls
gove the naxisun volup for soil tempopsiure (29°7) (JTeble
258 ond fig.143« The offoot of lrrlgation on obll tedw
poraturs doponds vpon she ralativo topperetursy of soil
oad lrrigotion woiker, the stowepberic canditisas, the
type of mulch gud the neture and extont of erop cover.
The medepabing effecs of Levigebion have beos iopopéold
oloe by Thesd pb ol (1964} Ebere pi ol (1976) ond
pandus gt zt (1980).

ko the beuperoturs inercopes the nolsture ohetus
of goil decrosmas (Vig.193, The vork of Yadleigh ond
Gouch {1948) ond subgequont otudios made by verious

selontioh prove this Lo be esryech.

ST+  Tiold.

Hiohest yiels io cbioised for dry leal mulched
plent in both water lovelo. The yiold obtsdsed for dry
leaf and ssw dust omlel ofo 0lJ0ot sase. Auong tbe
mulshes the loweay yield obtolned for otrew mulched
plonte (219.00). The ylold inopssse iz nobed with



all tho molohes, This buy be dus to the kigh woter uee

be fone vesuls wes obtainad Seby

& Pandey (1965) Hendeld ond Bhosh (1963)

Harty sod Bews (1958) el (1974} g%ﬁ
) Bensael g gl (1971)e

Effiﬁimﬁg ey il

Hydohng murael o

, and Vazedeven

wndes dey leaf coleh

Hignifisent inevesse in yield
(440 & par plent) whbs coupar .

» uuliohes indicste thab the vecy decoupssidion of Ay

loaves night hove contributed for the nubritional stotus
0f goll vhich o tum Bight keve influcaced the grovih
roke m&gialﬁt %ed (i972) %,xmi opimed thet the mulshed
plote had a higher soil moloture cunbaste Inoyesse in

grels ylold by o m% wos sttritubed peimerily %o e

georease in 5‘3%&1 ﬁﬁ%Q%?ﬁ%iWﬁ %‘?’@} ?}ﬁé}%}g &G 3;{3::5;3?@?@% soAl
uaiotuse roging.

tgi@}vé i@ Eﬁ?@i%ﬁ;@%ﬁ}? @@ﬁm‘ﬁgﬁt&ﬁ Tﬁiﬁth w f&g %ﬁxyﬁg
Plent choresters oush se plent holght, leaf eves, root

S

lengthy oot welghl bydrewile conducbivity and nutriente

gueh oy orgesnie cerbon, siteogen end mognesivms 1% is




nogebively sorreletod with intencfel lengbh snd Wulk
deselsy (lable 39%.

T tble atudy whe loorveatse ln yleld way be
phbrinted o a decsosse in gondl tevporaturay oodl
molaturs emdliions snf o varlety oF presnidand
ehonlosl aow! bloohonical IRoRoNs saeosistod with
mstoidng.



SUMMARY AND CONCLUSION



G TUISIARY AND CONOTOSION

In the present otudy inveatigobions hewve been
garpied oub nelnly o obudy the effset of different
walokes o oold temperaturs snd ooil veber veveniion
in polotion 0 cesiling encpsongs ond apop growkh.
Jfudles vere corrled out aw pot culiure experioent in
the Bot house ob Sollege of fgrioulturs, Telleyeni.

The pots were ingulnbed with o thiok geablivg of wiite
point. Your mulchen end two waber levels wore tvied.

The walehes useduepe dry leoves, favy uot, saddy busk

and paddy obraw. The Lo uoter luvels trisd were 200
doplation »08 40, depletion of water from £ield capseiby.
Pireat effect ond intersobtion effectn of wetor lovels

end wulohen wore studied., Dhindl ovopullp aslectad zo teot
erep lononstep type tcnplonsters wero fobricated in the
laborosory ond inatelled 4n the pote 50 assese the dally
soil molosere of soldl. Delly cell tenperoturs &% 7.30
o0 14,30 hours &2 recorded ab 95 on depth. Sased on
tenploneter rosdingy molsture purocntege wes onlouluted
myd Avzigosiono woze glven ab 207 ond 207 water doplotion
frop Pield copselity (8.800). Mulchos were applicd
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wniforndys {by voluze) in #il pole oxoopt fop oconbpol. Tao

2aGELin, D0 LLN0s COURY a0 Soson Sodly.

Tnitiol antliyois of golld sonples wose oonduvebcd Sop
mabricat stabus ruen oo nltvo_ ot oo d0Runy, $IL0CDIW
ealoitg, Seuaeolum, cvlihoe ond opgonic earbon, shysieal
congbantpe, auEre el conlyosis, testurel anplyelic ond nple
oiure relension sanrpstoclstion. Diosctric cbsgrvaticny
gush oo ploeh kol intormodal lensba, loal oros, $00d
iengsth aud rood weloat ond yicld were sboerved ond tebue
inbod, Smaly stoomspherie fenperabture aloe peoosded opd

conLared with S0kl hexporasuze pad weber levels.

Cpon thoue cboervablions followin: ooasluniong bave

Do wades

1. in the onoo of oocdling enorgenes Dazxlmn o=
effisiumt of velosity ol asergence ond oindmu
Lo 500 oF CRer ONed Veiues vers obbsianed Jer
Ary loal auloh with slgbeor wober lavels. Ana
conersl srand lower apoend Lo suergence tac (o)
wopo obleined fur lolor waber levels in aost of
the trantnonds soodling ouor,onoe wes ford fne
finenced by oigaor wabir lesils end pdlchey espe-

eloily fogr dyy legveo ond go. duoh.
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ik waiuos of plont holgnb nuwld loof epos heve boen
vesorded fuy (Table 30 dpy loafl mulch, with hisher
weusr lovelon, obtros mileh rocoxded wozitmn inter-
acded length of lowor waber Lovel losding to oinleesm
yiold,.

Loth root langih and rooh wol bl sore asslats vop

s Qupst mulehod plents wilbh high watop lovol, FLL

=]

bicvetric popasebers cxoepd intorsodal leasgbh von

e

wilusaced by 4ry leol raloh cznd hilgher weber lavel.

smony tEs poysiosl chooesbordotics poll bulix denoity
wan legerod by 200 in Apy loel wmlohed ueils Jrem the
walue obbolned for inkbied srolyels tweoreby ineroasing
hond growih ond doveloppans in thege potg. Dry
logves and oa. dusk eon yedues the bulk denpliiy Lo
aene oRtens., Gull demelty wsg negatively corvelabed
Ltk ginoct ell the Tosters ezeept insorsodal longth

“pble 30),

Highay velueco of usnn wall ub dlamesor, obucinel
Jor olzos puleh (040493 oher & that thls uwuleh lo laog
recormondablo compnpcd %0 others og fer oo the soul

gbracturcl chorecter 1o concerned.
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S+ Doy leof muleh profoumdly fnfluenced hydredlic gone
duekivity giving o valuo of 41.5 em e while uater
holding capuoity (25.405) nolsture yolentiop ok 1133@
(10495 ong 15 bar (7475 wore influmoed by saw
dunt nuloh, Ao nolsture ohorsolers vepe conesined

dusd wore on par in theizr

the dey lepved ond oo

6+ From the eversge volues obtoined for grevioetpic
mﬂigﬁwa ‘contenty m w wﬂ‘.ﬁ@m shet sow dush de
-3 %@umw ﬁ}ﬁm @m mmﬁww wﬁ solobure winloh
vﬁa’&m W% 28% mﬁam@ svep a@mz'alg while strow
‘waleh was givl ng;
also ﬁ&% be u@;&fi 65 & ulek $0 ineresee vakor vne

23!&3.3 19*1 over aw&wzﬁ; Dy legved

efficion 31' @mm % oonld 'ﬁw&- el i@m@m@ of %% |
;g@m AL @vw sonirol with 8o dulahs

7+ Soll teupovasure omn be lowered by 1.6 to 2°0 by
uping cithoyr vy looveo or sgw duat oo mulechs This in

tumn inerenses the waber reteaiion,

8« fs Do By autriente are concesned, the soil nlisogan
gonsent and @%@Mﬁ: carbon sonbents wore vhaerveld O
b higher in Gy leaf Yroatuents, which weo yeflsobed
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in %ﬁ-@ﬁi aptoke eloo. Slnee paddy gl aonteing
g the soil

BeYe ;sh%gﬁm% bhon other wakel
phosoras eondent as well ag uptaks by plants
were sore in this trestmonbe "

~ Pres the cbservations, the maziuus volue for
wpgneeiug aptoke w& sbiained fop dyy leal tpoote
ment (0.0058) which in tven hod tnflug g

leaf wress plont growth and yleld.

9. Generslly 1% ceu bo conoludsd theb dvy leaf ond
oie ?ﬁﬁ‘ﬁlﬁm grouths

pow dust twe found fovonrs
soil wolsbure retontlong Lenporoture Donegenend,

subeient uvoteke end Finelly the yicld.

‘%Q’* Using saw dust as uwulch the webey gupply can be
limites % aven &4:5% L.y nOGH %0 permencot
wilting peint fov ped loouss without ok sedustion

41, Sinoe the study is condusted in pots, the wnser
rotention and yoob jebsorption 1s not fally |
aw&mﬁ; oo Hhis hes 50 bo extended ep o field
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12+ Sines 23 depleiion Zram £icld copoeily weter
level {8455) has given o eatiofoctory romlb,
wabes levein, lesd than this 1.0 betvoen 143
ang 15 atmpeghers can be token uy in fubuve

PORBCOTOR LEOLFOLINGH.

Dy deeves wualching 1o ihe best ouony the
malehas Sried. Theush saw dusgt io on yax with
dry lenf, §% ic cosbly, when dry isoves sve
eveiloble on plenty in ocur surreundings free
of evnb. Tho oosh of gow dust verles fron
2,20 30 25/50 By and alud not easlly available
2g dzy leavep.

The rosulio of ihs present obuldy this bring oub
the inportones of ainple motheds, suel as mulehing, on
molutwre conebyvation, Those pothods exe beooming nors
velovant 10 hopole in tho lest fou yeswsy due %o failuve
of both the noneoono wad prolongsd poriods of dyoughd
batwoen Yovenber g Lpedls. Iv o prior to the onsod
of the deousht poriedy spound Octobey-Hovenber, that
oalching ghoudd be rogorted Lo,
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