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In $nﬁia, watar iz sold to v the aulﬁivaﬁar on 8k scre
has&a, and there had bsep not much stress on how effiaianxly
he uhes the irxggatien water. In conseguence, sdequate
return on %ha”husi‘éapital outley are not being secured nOW,
'aﬁa irrigation syatems are at present warkinz at B joss in
almaat m&i,ﬁtaﬁas, Lift irrigation methods axaa leave much
to be desired, The sscond Finmnce Cumﬁiaﬁianﬂhéa drawn |
attention to the deterioration which had cceursd in the nst
receipt from irrigetion projects mnd hed suggested inter slis,
econony in the ueg wf‘irrigatina suppliss,

Efficlent irrigation practicss, in addition to the
saving in cost of water utilized, serve to irrigste extrs
land, resulting in inerossed production and extras incous
fram,iland whiéh_ath@rwisa would have remained uﬁpraﬂnetiva¢ '

~ One basic question tharefara arises, which neede
eiarifient&en, 85 to what axtent the soll moisture aupﬁiy
can be ?QG&@Q& ﬂi%hont eauéing daaline in yiel&?

_ . Availehility @f waﬁax ovar a wide ranam of vail
'néisﬁnva uan&enﬁ,-aﬁﬁ more espacially its equsl aveilability
over thaat rapgs is o natter af sOKe. ﬂiaﬁuta, Aeaer&ing to
one scnnal of thbught, water iz either ava&labia or Dot
svailable €5 plants, and 1% is equally availnble over the
entira'r&ngt from fisld éagaciey down Yo the wilting polint,
vhers 4t becomesunsvailable to plent growth.




. m amzﬁrw ty ziﬁ was amwn b,y wany eﬁhw that growth
e:sﬁ‘ ylsmtﬁ was s:alwad down 1;? ﬂmmaﬁimg 5&&3& poisture, mi
it m&fsaﬁ mmm %h@ 5011 molsturs emﬁm& foll to the o
WLLELNE peresntoge. Growth of many plents were reported to

be immasea& se:&t;h itmramiag mix wi&s ture Wﬁt to
N ﬁatiﬁmtieza.

 Cholem (zorahup yulgore FIRS:) 3s veputed for ts
hepdiniess and high whter use effieﬁ@my, snd e investigation “
with that t:mg. oh o pm&ieﬁa @t‘ watw mnmm? and the
limit to wmm iw&aa&%mx& i‘mtzmm&w ﬂmm hu mﬁmaﬁ,

: w&%lwut; i:wyar&% iw gmém%ﬁm mpacmy, was thought €o be
‘ wz*m wh&lm P ’

. Emmaiﬁ that, enother question also arose, #s to the

’ ‘m@%h&l&ﬁy of waiﬁmu or nmiﬁag the igss cg mm%um

i‘m& the s@m, oW, em&iaem& ’mwcﬁmabm*

m:ﬁmsé %3? avm@nmﬁimz tmza i;mx m&’l 48 wmiﬁﬁrably

i_m@w igg mmiuaﬁé mg%m ﬁﬁm in irmﬁei &?m méi

tzam%ﬁ%a the Sﬁiﬁgi@ iwgmt mm m:‘ wmw fm:a the mam.

%@”ﬁy@ m&a mm@ oF- eu‘i:?sg.&g dsm %;hisz% wa&ﬁa, hed baen R ‘
'tm a?a;imt @f may zwesmgmmm m tm naut, ffésmy zm‘:a N
A wm& emaﬁim ® soil wig:ﬁ and ﬁﬁ?@rﬂ&*ﬁﬁﬁg foreigh materials
over the soil smxfam, wwh varyisg degrees of wwcmsﬁ,
%he awmxﬁa aapaet of the p”ahlem ﬁ*aw tho mwwﬂiﬁy
of gmﬁing amya m wore \maa wﬁm m@ &ggﬁaa iwigw*im
wstar m w" vs.ml mpﬁx’&mm .



1ﬁmmk on this auﬁ;aet 1n MAﬂras Etnte and,alﬁawhara
iz axiremely. 11n1tad. Ip sn earlier study ob the ﬁatar
regniyemﬁnﬁ of cholan Cou 18 in ﬁaﬁra& w%&ﬁa {ﬁhﬁnayalaﬁ
Hosi, Dspiel and Mwiakulamiai, 1%8? ﬁme ievalza of
1?&&5&%&&&5 waaa f@uaa te be onn & ynw aﬂﬁ %ha ge&wibility
-&f zai&img ua.l& ahﬁlam under the 19waﬁ§ lavel af moiztura,
without sny loss of yiold weo shows. On other afups 1ike:"

..'eatten, vagatablasataa, thﬁ a££seﬁ of straw end @91?thana

~ mulches 1& aaﬂgring ﬁn&aﬁura was daman&rrataa*‘ The
eirzaaeg_uf soil milch on moisture conservaticn was also

_aviﬂent-fréﬁ aaby gzsviaus warkﬁi

aﬁ znva.ﬁigatian intc the eauhinaﬂ aff&m@ af %has

twa rucﬁara, Was hs&ﬁvar 1acging.

Hence, with the sbove objects in @%ew, this experima
éas eonﬁueteﬂ to find out the rolative éfﬁaeﬁ éf thres
freguencies of 1§n&gaxien (thgea maimzura ragxmna) and foug
typey ur mulahgs, on the yield snd other attributgﬁ of
- o, 18 cholam.



CHAPTER ~IX
| REVIEW OF LITERATURE
1. HOISTURS AND PLANY GROWTH

Hater 1s an asientisl nutrient fbr'plan% growth, snd
is aaﬁﬁa& in such larger quantities %h&ﬁ ariy other (Ruessl,
1%31}."ﬂc§rcity,_nv§t sbwdance and azé@ﬁaiva mﬁvéaent of
wétev;ﬂay, aaé do r@sa&t aiﬂaatiy in injawy‘ﬁé pleant life and
1a unba&maa&mg soil conditions eﬁnﬁue&v@ to @laﬁﬁ growti.
1ts 1mpa£tancc in crop production hed ?ﬁaeivad a*tsnzien fron
the early days of scientifiec Shought in sgriculture, and
Johnson il*??3v &i%@ﬂﬁ%&ﬂg ﬂﬁajkuaaﬁna for t&iiag&y o very
widely adopied ngr&a@m&c ﬁraatiea, had suggested modiflcation
of water ﬁtarage in the soll, as itz mein abaee*iva. |

| Haﬁaail (1@s§} found mniﬁtnfa, ag the mozt in@&gtamﬁ
factor limdting corn yislde snd nlaced even niirogen only
zecond to Lt. Feleon (1956) considered ell fevo practices
like, fortilization, sdjustment of plest populetion and
,4m“‘:ﬁ&11ing of the $0il A3 sn sssentisl arrengenent for meicing |
tho h@a* use of existing moioture. - The boneficlsl effect
oL enough satar on growth and crop yisld wes recognlsed by
mAny snrkﬂm%r&mils&eaa, 19373 Cole end Hathews, 12403
Fainter and Luamar Ross, 19581 ﬁarmanéaz snd Laird, 195 ;
Sasso 1957; and Eaver, 19600,

@inion %ow&var, 18 divided on the response of piaat&
te varying moisture rogimes (Lety anﬁ ?u%arﬂ, 1§5?g



Baver, 1950; Nobins end Dominge,1962). Fha nutrient content
of §iﬁ&ﬁ& vers ring ﬁﬁwné o V&xy‘aaeﬁréiﬁg o %ha moisture
xﬁgima fﬁﬁﬁﬁ&ski anﬁ %&&%@m, 18693

_ Iﬁﬁ?ﬁ&@iﬁs fﬁﬁﬁ @?ﬁﬁ@&tﬁ%& &a %h@ nmaa of the houp

- ond wa%&& anﬁ i ﬁae ie the one £aeﬁ&r that can influence
the &ﬁﬁﬁ ZO8 s fﬁa isnd ds ﬁi@&ﬁi?ﬁl and &a%@y soares, ang
mccording to-Widotos (1912) snd Russel (1961) the most

L afziei@aﬁ’wﬁy”ﬁf azdng %h@ %&%ﬁ@’ﬁé@ o @@ﬁiy guall apounts

af wa%%? avar iarge aren, raﬁh&r'%hﬁﬁ derge &ﬁﬁ&ﬁ%& on
suall AreB.

| ;vﬁﬁifgﬁﬁi'ﬁﬂﬁkﬁﬁﬁ on ﬁﬁiE ﬁ§§@3¥%:§§ﬁ$ ?ﬁéaﬁﬂﬁ out
 expesoive vater use, (Howerd snd foward, 1906) snd showed
f@ﬁﬁébi&iﬁiégf@ffi&aﬁ%ﬁﬁﬁ_i@éﬁﬁa@i&n@ to the &inimﬁm'_

. (Rhan snd Dossi, 1941; Mitre end Gabnds, 1945; Kiwn and

| Nathuram, 1947). NAth the irrigation potentisl ghet is

baiﬁg &avalay@& ax 23 hﬂg& sont in %h&ﬁ aaaﬂtry, g&aﬁnﬁng

for batter ﬁfﬁ@ﬁi&g agﬁeaaﬁ and yr&et&ea% to renp marimum

aﬁv&%ﬁaga of availeble ﬁﬁi&tﬁ&& &ﬁ arrﬁgatien perojeot arens

_f_ was amghaaiae& a§>“ﬁaﬁkarun&ra?aa ané ﬂ&htg,izﬁﬁx}.

|  the ﬁiﬁ*ﬁ‘w@% erops, eificiency of millsts in
geaoral and cholam in perticuler, to ﬂitﬁwwiaaﬁ drpught
eonditicns and yet te give ag%ﬁa@i@bl& yiw&ﬁ wag- absngﬁﬁ
by meny (Briggs aaﬁ»?hanﬁm, 1%1%; %lﬁﬁar end &&&ﬁk&ﬁg 1%5?;
and Eatﬁaawamy; 18603,

ﬁﬁffaxaﬁk mei&%&ye ?3@%@%@ a£faaﬁ @lsnt gwmwth and
erop ?i@iﬁ@ ﬁiffﬁtﬁ&%kg; ,ﬁﬁfgarﬁﬁt external Tectors tca,



4n thgir turn affect the molsture tﬁﬁimﬁ An t&ﬁ so8Ls
Yothods by whieﬁ ‘the noisture regine ¢an ﬁﬁi%ahly ve
altaﬁaﬁ ar a@nﬁxwliaﬁ aﬁﬁ now weli gﬂﬁﬁﬂa ﬁﬁBﬁhﬁﬁ are .
'”ﬁﬁnﬂiﬁﬁfﬁﬁ %o be potentiel ﬁﬁ&ﬂ% hg ﬁhiﬁk,ﬁﬁﬁa E@ﬁﬁ?@l on

B a@i&%&r& an@ W$a@%@ﬁ raaﬁarm aewié.ha iﬂf&ﬁﬁﬁ@ﬁﬁﬂ foms

.  ;'&$§3@¥3 of aiz thaa& ghaa@maaa axe §$¥§&WQ§ in %ha f&l&ﬁﬁ*
;‘3ing gsgasg L |

;o f’,%&m&&u%@mgm&“s sodssture Ferines:
%”eih%yar and %iqnaﬁaaaw {ieza, 1«?32, ‘1984, 19297 and
'354@3 h&&% %Qﬁﬁlﬁﬁ@ﬁ gh&f %&ﬁéﬁ i& @%&a&iy ﬁvaiiahla to the

g&&uﬁ ovey the ent&?& renge. fwam f&@lﬁ ngggaity ﬁﬁﬁﬁ to th&
ﬂﬁaﬁ-@iiﬁiﬁ% point. &ég&@ {1842) and Doneen mnd M. ﬁillivamgVI

: l,,§1$&3§ ﬂﬁ@% o k@iﬁ the BARS %&@wa a@lly, Bunger aaé %ﬁ%@&

18487 found no ﬁ&fﬁa&aﬁaa on @&an% grﬁﬂﬁh uaﬁax va&yﬁng
 degress of soil molsture stress, md in gaot, found thet
F&&ﬁﬁﬁ:ﬁﬁéwﬂﬁﬁ«%éil under severe molsture stress to whieh
they were ﬁﬁ%&&ﬁﬁﬁﬁf I B

w&aat yia&ﬁﬁ in the lﬁaaw 3@31@ a? ﬁerlin.»wawa Bo

w.‘ﬁijfgyﬁﬁg gﬂ yg&g@ when verying a@g?@a of ﬁfﬁuﬁhﬁ @?@Wﬂiiﬂﬁ

" (Baumenn, l%ﬁ&}m fie could pepest the fandings with pot
euzﬁuéa ax@aﬁimmmﬁﬁﬂ~ Wheat Fﬁ&iﬂﬁ ua&a@ ﬁifﬁ@ﬁﬁﬁ% levale &f
igrigaﬁzn& war@ fauaé to be ihe &&mﬁ {ﬁﬂﬁfﬁm@ 8lLs 1@§&a~ '
&autham, 1@6&}. %ha same ﬁ?ﬁﬁﬁ w&a obeerved in @aayala aﬁﬁ
4awaat g@ﬁ&&@ (%aa%ew'ana Aﬁliyg lﬁéﬁ; J&ﬁﬁ%‘ x$¢1§ anﬁ
?aiﬁﬁay@r &mﬁ E&ﬁ&!&@kﬁﬂn, lﬁﬁl}._ Ehﬁi&@w and éeag irwiga%i&a

had no. sigoiricant afraﬁh on @@am@ 3§§ﬂﬁﬁ ané yield
€&3ﬁﬁm& e ,



| Eutrian%a athﬂf then Phaaphar@ua @i& not show great
vasiatienu with solsture stress {Bourget and Carson, 1@52)¢
The retarding sifect of tanpaxary moisture stress, on growth
rate was parbislly compensated by a rapid growth rate follow=
ing relssse of molsture stress in com {Eﬁﬁgam7g§¢ al. 1981).

grouth bot .ﬂ"&Qamﬁﬁiuﬁ,zﬁmxﬁgﬁﬁanﬁ ,
o Anathar aﬁhaﬁi of tnnaghﬁ halﬁa the view, nat @lamt
gravn bait at modium levels af sail Eﬁiﬁiﬂ?& annditi&ns.
with ééttan snd gram, Khudard (1962) found, aail moisture
batwean field capacity sn¢ 758, the most condusive for‘hast
sisnt growth and 50% molsture of fleld eay&aaﬁy4waa tha 1&@&3&

on which plante a@ul& Be gr&wﬁ ecdnﬁmﬁaa&iya

| ﬁra»th and yislé of maiae ugﬁ bagt vhau irtigu%iﬁn was
_ r@saﬁted To, when availabls seil golsture vas aeyletad by B0R,
than that hy 60% af the fiulé uapneiﬁy {vazqaﬂa. 1561) .
’?iﬁtﬁm,wFaaw and aawrnth (19591 abtaim%é wore pumber of
’“markeﬁahzﬁ eabﬁ por- plont, Dore ea& ﬁeig%ﬁ, wove uahasﬁg&
waize end iﬂaraau&ﬁ net yield of aut meize with wedium m@i&ﬁare |
jovels. Turnov {1861) also ob%ainadAbgtﬁar meize ylelds with
nediun moisture. Hedium levels of 1&?&35@1&& wos fﬁané <)
give the most economri¢ returns oo {vittum, Peck and

garrath, 1960). | |

| mmxgﬂm tional Mmggmmim,w
Yet snother school of thought belleves that ultinate

growth of plants depond on the gusntity of wster supplied
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'xagima

end is mpprozimstely proportiocnsl %@ the moisture lovels |
in the soil. A nusbey of studiaes {Lovis, &%ﬁ&g'%@gasﬁs, -
lﬁﬁﬁgiﬁarr ﬁh@'?ﬁ?l@r; 18393 Wadlelgh snd dyers, 18483
%‘gﬁi&@i‘g{ﬁ, ﬁa@ﬁﬁ and Hmgisted, 15463 iﬁwis, 18453 hed shown

| that water was not equaily available over the éntire renge
- douwn 10 %ﬁﬁrﬁilﬁiﬁg @sinﬁ»v %hé ﬁé§~%®ighﬁfﬁftﬁaéﬁ%‘té$$ end
. roote develeping in the soil wes found to inoresse linesrly
 uith ineressing soll moiature (Mederski end Wilson, 1380).

Whest growth snd yield was proportional to the molsture

_supply 4n the Soil (Srows end Shrader, 1069; Singh, 1060;

Jackowska, 1961). The saume trend was observed in maize by

Mlaggia (1967), Gard (1959) snd Gard i, al. (1961). Orowth

of gmayﬁla shrubs were shown to be ﬁfﬁ?ﬁ?t&&ﬁai to the m@isﬁare
mninteined by irriga&i@n (ﬁaﬁiaigk, lﬁéﬁﬁ ﬁa@ieigh,
Gauch end Hsgisted, 39@5 sind Tingey 1962). Growth of Leny

& erop @iﬁa% like maize, eﬁtt@a, barley ete., wore shoun &
. ?@ﬂghly iﬂ?ﬂ?ﬁly proportionsl to the suetlon of water in the

ﬁﬁil, @&cr&a&ing canwﬁmgﬁusly 83 the suction rises from
about 1 a%me&yﬁafe i«ﬁ., Just &%i@f fthen the fieia capacity
iﬁav&a, xﬁﬁﬁg.ﬁénw#, @a&hm:ya& ﬁnﬁ>&r®ﬁa¢ 18485 Heynes, 1848

| Kisob, 1957 Anthony snd f_}g&am, 19803 Bousget end Carsen,

1862; Khudars, 1962).

Jaune et. pl. (1958) found, plant height, dry matter,
Ny Py &, ¥z, 20d Co content of comn higher at higher lsvels

of wolsturs. Ineressed growth snd grein yield in cholss was

reported with inereasing soll moisture lovels by Brown =nd
Shrader (1960) and Husick snd Grimes (1961).



10

o high moistars contents in the §
Haintensnes of & vary dgh lewvel eﬁ moisturs in the

soil is pot consideryed good. A study uﬁ ¥aier satursted
scil (flooded end with 1008 meisture af'iﬁé wetor holding
eanaolty) on bariey plants showed that in the e#ﬁ&? phage of
plant growth, it effects en scute chenge in the course of
@ﬁ@ai&i&a&&a&_prmagéﬁﬁﬁ i.0ey Jowering of the ﬁﬁsﬁrpﬂive
funetion of roots in rngaéda e water géé nutrients, and an
ineresss in the oxidative processes, which suppress the plant
growth end awvalcpmﬁnt and ﬁﬁﬁ?éby lowers the yield (Ssvickaje,
186%). He however observed that such condition during the
eritiesl periods of plant did not produce such deterainel
affoct an.%ha'yiéié.éﬁﬁ only ﬁlighiiﬁ lovered the yield by
a%iamlatiagvﬁerﬁain growth processes, |

Boil molsture near field eapao&ty was not the haat
for eotton and gram (Xhudari, 1862}, He found that fwe@uent
irxiga%xansygﬁviﬁa@ 1ittle oxygen to ;ha~tcets, thus reducing
the rate of ahsarptian~ax putsrients. Incresssd uptaite of |
fcrtilizar Phaspha:aﬁa was raported in onts at maimturw levels
aaa?ing field aapaa&@y (ﬁiﬁ@ﬁﬁﬁ, LEG0Y

Fffgme ar %ao~;“wtla moistura in the s0il:

Growth raﬁﬁ-&sd total laaf arca deoreased with very
dry conditions in the svil. This phenomencn was reported in
whost {Honovolov, 18593 Scafb&knv, 1959; Jeckowiske, 19613
flobins and ﬁgm&nge,lﬁﬁﬁa, in ecorn (fobins and ﬁnmxnga, 19838
Denmead snd Bhaw, 19680) snd in @urlég (@y&ﬁnrd, 1881,
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Bevere ylield reﬁaawiﬁn.in gueyule was reported by %ﬂntgw,anﬁ‘

Kelly (1v46). With moissiure mt near permenent wilting poing

- vepy little growth of cotton snd grem wes noticed by
 Hhudari (1962). |

Huner & “x, *éﬁ {1960} rew&rﬁc& reduction in whast vield
unﬁaw soil uﬂiaﬁax@ sﬁgwﬁs, but increated @wmtﬁiﬁ,eanﬁmnt of
the grein resulted. . S , o -

ﬂae?tase'iﬁfsail moisture contsnt to near pervenmnt
wilting ﬁﬁiﬁt‘xa&uitaévin'daereléa in respiration intensity
espeeially in young lenves, énﬁ rempistening ineressed 1t
enly temporsrily (Ceplier, 18613, %aiaaaa cob size anﬁ'mzhan
ravtilization from non-receptive silks vesulted from ﬂayleﬁian
of mpisture to the wiliing point, during vasaeling staga in
corn (Dobins snd Domingo, 1853). |

Asana and Smind (1058) observed inhibited stem growth,

- hastening of the ge&iew&ng aof 1aavcs and 8ien, and reduced

grain numbers haﬁ &ﬁaraascd gra&a $ize in whest ss = rTesulf
of intermittent a&mnlaﬁed drought du:ing the post dehiscence
stoge. The seme nan&itien “af ﬁha time of grain filling wes
found to increase st fizst tha rata of ”§§gaiaa by 1nc:aasiag
tha trapsioeatich of nitrogen aubstanaa& to the grein
{ﬁanaﬁaiav;,zﬁﬁﬁ)g- &ﬁlm&lk ripe stnge, hovever, molsture
ﬁefiuiungy cnuzed ulsimnte lowering éx grnia yield dus to
lassaned intensity of photosynthesiz, end greater expenditure
of organic substances through respiration.



‘ Ohtlem was f@ﬂﬁﬁ supsrior in &ry repions, for their
ability iﬁ‘xﬁﬁaVafﬁﬂ@ the Appurent paLTom of ﬁ%@%ﬁ%ﬁl
.'~~hﬂﬁﬂ?iﬁﬁ% after sovera ﬁf@%@ﬁ% iﬁﬁﬁwﬁg for & fortnight or

~2%ﬁ$ﬁg aﬁﬁ %ﬁaﬁr yﬁ@@wary folloved fﬁ&?&?‘ﬂ&ﬁﬁﬁig bahing the
?a&%@@&%i@ﬁ ﬁf %argiéiﬁg to the 1&&@@@ é%i&var, 1%@@3,
A ﬁkﬁﬁﬁ@@i@ﬁ of g%aata@ ﬁﬁ&ﬁiﬁﬁ% ﬁf w&tar from lowor &agﬁn&
ey @a@%rtaﬁ 28 tha ﬁﬁistnfa ﬁ@raﬁs inm?@gsaﬁ (Gmpd, 1080),

E@i& aaﬁ ﬁa@@a&& {1%%&* aswa&zaﬁaﬁ hﬁgh 2iic ylelds,
- with zﬁfgﬁ %@a&%&%ﬁ%ﬂ ef wetor &R th@ o1l at the time of
'ﬁﬁﬁﬁ@&%g: ﬁigﬁ&w wigat yields ﬁi%ﬁ ﬂi&ﬁ 1@?@&& of moisture
-‘,ﬁariﬁg ﬁl&ﬂ? g?ﬁﬂ%ﬁ waﬁ w&g&rﬁa@ ﬁg Sesso (1968) in Ytsly,
| shrader (1259) in Kenses and by Singh (1950) in

Eﬁ@xa:ﬁaﬂ ﬁaiaa y&aiﬁa %ﬁ@ﬁ %Eﬁ%iﬂﬂﬁ %&%ﬁ zyvigmﬁiaa
ﬁa mans the sa&i roisture lozses wers Fﬁﬁﬁ%&ﬁﬂ@ i#iaggia,
1658y Gusd, 1%ﬁw§ Gard, 12613 %rﬂﬁ@?, 3#&12, %ﬁ@ﬁ@%&ﬁﬁ in
(1552) duo to severs soil moisture strens, Similer %?ﬁ&ﬁa

grein yieid in ﬁﬁaa% wap ﬁ@%@ﬁtﬁ@ %y/ aﬁing snd Do

in pther crops k@?ﬁ a&aa w&@&xﬁaﬁ §§§@ﬁb‘ 1@%? end ﬁaa?gaﬁ
an& oerson 1962). '

ﬁ@ﬁﬁﬁ&ﬁ% i&@ﬁ%} found %h&%~i§§&§ﬂ§&ﬁﬁ &nayaaﬁﬁﬁ grain
yield snd malEing %ﬁﬁii%i@ﬂ o @&@3@@% %uﬁ it loversd the
ni&gega& man%@ﬁﬁ of ﬁhﬁ grain. ?i@kﬁ veduction in whort
way found. ﬁ@~hﬁ %mu& %v@ﬁ when the &agaiﬁiaﬁ of soil ﬁﬁiﬁﬁﬁ?@
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was oniy £@@rahmﬁ%-g@giaﬁﬁ {Imckowsksy 1961}, Gimiler
conditions, during tasssling, for one to twoe deys reduced
vorn yisld by 2233 and for six ﬁa sight éays by 50% (Dobins

- and Domingo, 3@53}.

in cholsw too, grain yisid wae higher when unlimited
motsture conditions was provided, a@m@a&éﬁf@a 1imdeed
drrigation rogimes,. aid the yield W8S about Tour times higher
then that ab@aimaﬁ framknon-irrigatqﬁ 51@&5 {ﬁusiek and
Gelmes, ws:ti.

A 1d i gg;gwimg te, &ﬂz gga S N
- The dizect sffect of éxemghﬁ ageording to Russel (1881)
was fundamentslly ¢n the amount of len? the crop waﬁ able to

‘carry, Hedevate ﬂragght on an established careal crop causad
< s@@raaiaﬁlﬁ»masw of lear, ond therofors straw, without sny
loss of grain, Widstos (1912) found that whan izrigation wes
provided o & cyop g?awn undar maﬁarate&y dpy conditions,
inorensing the apount mx irrigetion vetey would correspendingly
increase the smount of leaf, sud henco sirav yisld, much aért
than thet of the grain, |

Btraw yiaié_iﬁ wheat wﬁé found ﬁé affect linéavﬁy'
with iﬂeﬁéising op descressing m@isﬁnws,-whun %ha plants were
sutjscted to such changas in the ﬁaﬁméﬁaative siage (Dss80,
19583 3@3&5&&&&,;1§$13. Bimiler trend was alac reported in
maige {Trunovy 1961). Leal area wae ggiaﬁa? under higher levals
of moisture than lower levels (iamm, 1967 Jaros 1258).



Dry msttor produckion in relet n to mofsturs ropime:

" Dry matter accumulstion egcording to Menn (1855) wes
 influenced more by woisture than by natr&anta. Lineayr
incraesse in dry weight with 1nvﬁeasing mﬁisture wag ragertad
lin maize (sedersii nﬁd wilson, 1@5&)‘ Orehard (1861) reported
raduced dry matter production snd leaf ares in barley under
soil molature siress, end r&pe@taﬁ aeéifiaaﬁian of ths ahsvﬁ
eifect when wntar wes provided latar.

guth in relation to ﬁaigﬂgaisgnge regines
Aecording to Russel (1961) the s0il affected plant
prigarily through its sffoct on the root system and the

Hont grouth

rate of root growth in turn depend on the tempersturs, water

. snd mir supply in fné 80il and on the asount of earbohydrates
the serisl p&f&& ei'ﬁlnnt translocated to the root systamy
and on the camgetitian they suffered from other reoots. With
_the ayaeyﬁioﬂ of squatic §1ant$ and a fow e§i§hytas, plants
absocrb pgaeﬁieaily nil their water ﬁhrawgh.raoﬁa and the
effectivensss of roots ss absarbing sarf#&a dopends on the
sxtent of the root aya@aﬁ and on %hﬁ'@rfiai@ncy of individuel
roots. fihe impertence of root system for proper maintenance
of wateor balancs iﬁ %ha 91&5& and ag 8 charecteristic of
drought hardy varieiies was ehsafva& ky Ivanov (1928), Knaona
and Soheja (1547} snd Misra {1356) . Bxtensive roct syatém
was‘:hﬁun to abaﬁéb water from greater velﬁm@‘af S04l -

AT alanav, 1926} . |



3

Low laovels of moisture uas found 2@ inar@aaa the r@at

depth in plants (Wesver snd Himsal, 1930; Dennaet snd Duss,

1960) end the root ﬁeightu {Bubberd, 1938 snd Bennet and
Doss, 1960). Incresse in the humber of ropts per plant end
more root helrs under such conditions was observed by Hubbard,
(1938) end Kmock gt. a). (1967). As the soil moisture Stress
incressed,meize roots extrectsd more wster from lower depths
(Gard, 1859}, |

tioleh {(3331) snd Buncan (1841) found root growth in
tree saeéiings, iﬁﬁéfﬂly proporticnsl to ths available moil
roisturs content. Cennon {1%113, %@avég {1920} and Veaver
and Crest (1522) found thet the depth of penetration of ruot |
Systam depended on the depth to ﬁhieh the soil wa$.wa%ta&. '
But Shentz (1927) end Breazale snd Gfiﬁe? {1934} were of the
opinion thet xeataief st lonst certein spseles would pensirate
into seil below ﬁéﬁﬁaaant wilting podnt, Howevery Hendelékson
and Viihma?ar {1281}, Heed {1089), Kenufmsn (18345) end ialler
{12486) aaﬁsiéaaaa sueh [ pasaihility most unlikely under fisld

' cendifiens. e

e,
s

filgh 304l uaﬁgeratura may 1imit root growth as alse
low tomperature. Amdt (1845) found the o?timua soil

Semperature for root elongation betwesn 33 snd 36%C.

Competiticn with crop gxania Qﬂﬂ'ﬁaﬁﬂs were found %o
reduce root growth congiderably (Weaver snd Kramer, 15323
Polychenke, 1837; Yooum, 19373 Coile, 1540).
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- Hiller and Coffmen (1819} rayawta& that cholsu hed
twice 38 msny sacondery roots as mepiza and tho roots more
fivrous, vesulting i %hs'hatiex ability of the former to
.wikha@ﬁaua\auvaré molature streso.

2. WULCHES AND MULCHING

Buckman and Brady (186)) deslgnated mulches, sd sny
materdal used st the surfsce of soil primerily to prevent -
the loss of water by evaporation, or to keep doun weeds,

They varied from the top scil itself stirred snd used as solil
or dust mulch iw soveral other forelgn materiels like organic
residues, Ljara recently a host of awt&ficial materisls have

cofe inte use an n wiﬁe scaie,

Iiterature on the various kinds of wulehing meterials
that have been tried over the years rovesl the differing
opinions a8 tc whether or not they are beneficisl for plont
grﬁwzh& Humerous tygas &f muiches hsve heen tried from rocks
mid aﬁﬁneﬁ, 1o ﬁlﬁaly—éégbm@asing metorinis 1ike saw dust,
ﬁ.ch@s gnd shavings of ﬂaaé, slfelfs snd besn straw, hay, and
wenurs (Lasb and Chapmen, 1043). However, #s revieved by
Jacks g _g,g;. (1953) ths msjority of the writers conclude that
wulches are useful in moisture sonservation anﬁ tend to -
ingrense yizlds., Daver (1580) wes of the aﬂiniam that
- artifieinl mu;eﬁas greately retarded svaporation, protected
the mcll from divect pays of the sun sng winﬁ purran ts,

consagusntly the soil why kept cool an@ the vapour pregsure
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of the air within the mulch was more nesrly the same 8s that
within the soil eir, |

Polythene mulches spe presently being usaed in incress-
ing emounts by mﬁrhéﬁ gardaners, snd pineapple growers
(Ymmert, 13563 Clarkson snd Prazier, 1957; Carolus and Downes,
1858; Anon, 1859). |

- Henks mnd Wocdraff (1588} found the primary effect of
mglchsa_aavzucréaﬁing the length of vapour path, snd the
anargy sbsorbed by the muleh had little influence on the
wnter loss. Ooll covering gonserved molsture, kept solil
temparature higher thmn that of bare scil end dscressed frost
penetration (Eimerny J. Van, 1%1).~ |

- In contpast o the finﬁingu.ef the workers mentlionad

ehove many do not corroborste the beneficial effect of mulche
ing, Cahosn, Stoley end Horten (1961) with mulches of light
sﬂé hoavy ﬁﬁbﬁ*ﬁhﬁ&iﬂﬁﬂ snd blacik ?olyihaua; found water |
deplotion the sﬁaa;f%r“%han-vgﬁi&a, of no sigaificsnce. It
was shown thet moisture differences way exist in the %op

¢ to & fnches of soil under the tremiment, bul when the
sntire root gohe wes considered the puiches did not conzerve

moisture, in smounts lerge encugh to enable the grower %o

L2z,

change his irrigation schedule, They alse showed that the
downward movensnt of weter was not in sny wey diffsrent in
the milched plots then that in the unmulohed. ‘
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~ Apert rrﬁm affﬁ&ting the sbil m@i&turu, mulches Arg
found to influsnce the soil tewparature. The offeete of sell
tompereturs on plant g&wwt& are maniﬁ@iﬁgv With dnoreased soil
.temycruﬁmré émorgaﬁea was hastanad gn& i;rl&ngss promoted in
zeize (Willis ef. sl. 1867). They found growth rate linesr

ovar 60 to S0P, Burrows snd Larson {1962) reported that
| gyaﬁth'xata of moize progregssively rotarded with decreasing
goil temperature. wilils (1957) found 75%F at a soil depth

of four inches to be the béat‘séil temperature for maize growth
in central Iowe. o

Enarﬂmaaﬁ upteke of ?haagn@reus wiﬁh incrasging s0il
temparature was reported by Siﬂmsan {1962} . Dormsar snd
Kestcheson (1960) found incremsad “WFP' uptske by maizae, snd
Hislsan 2% 81, {1960} found incressed 'ﬁ?ﬁ*-ﬁpﬁﬁm@ st higher
aoil temparature raﬁgaée ﬁa#a% {1960} reoported ﬁigh rote

of arganie maeter éaﬁ@&yus&ti&n and minepslization af arganic

.nitrag&n with imeram&ing auil tonperatures.

Brouver Czﬁﬁﬁb“ohgg;neﬁ better growth of ggué in »
Homgland's solution st 11, 15 and 199C compsred to thet at
7°c. Dry matter producticn slsc followed the seme trend.
figh soil temperature accelerated plent development and |
hastened maturity, besildes incressing grain ylield in cholam |
(sdaus, 1962). Lawé?:maizu vields under some mulehes wWas
attributed to the low soll temparature under them (Anon,
19605 Burpows, 1960).
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- m&&mg&m@@wﬁm“ﬁmwﬂwm mm.ﬁw’%m&s
H@a& eamyatitian has remeined always as an jmportant

: factor limiting crop ylslds, snd yet due to lsok of proper
aﬁé@wémﬁiﬁg, high cuat of lebour or otber inherent
dirz‘im}.ﬁ%ﬁ, waed ecnirol has z;esm:r achiaved parfection.
Rusael c;x&m} apined ghat per Eﬁiwzﬁg weeds to cesﬁyaﬁe with
erop plants ues thoe grantest. hags;rﬁ %o higher ylelds,
Aspdnall (1980) wes of the opiniion that root competition
reduced growth more then did shoot competition, a;.tmugn the
influence of tha 1%?;@ inermmﬁ wim tine.

m the denalty of weeds incrusezi c‘iecrmse- in the
‘y&ama of gmm, ools, stallss snd straw, diszeter of maize.
atalk, aay weaighﬁ, 1ight intensity hmeaﬁ:h thu ¢m;a;; and &ﬁm
.'mmmmmm wers veported by Knake mnd Sliefe (1952). They
| nmﬂa the gm@ml ab&mmﬁcm mm, the totsl doy mmtter yield
of erop snd ue@ﬁ, and the yisld of weed z'mea amz& ware not
much diﬁimmnﬁ. e '

.1 (3.96&} mﬁ ?&i&w { 3.%&) obtairzmi inereesad :yxuléﬁ
of cotton in weeded plots. The sanme trend was ehservedi in
catton by Chaugule snd Khave {1961) in padea (Por
mm,f,!‘g;gg_‘v by Khan snd Msthuy il%i), in wneat by Khan cwam
snd Sinzer (1061), end 1n legumes by Smartt {1961y snd
Staniforth (1982). - o |

From the very esrly times mulching as a cultursl
practice was intended to elimineto wesds from cultivated
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ficlds. Hobinson (1957) from Jemslca reportsd complete
control of weeds in coffqe plaﬁtatiéa by adopting mulehing.
Mathur (1960} reported effective control of nut grass (Cyoorus
rotundus LINH) by trash milching in sugsrcane ficlds.

‘ﬁau@nzing'&iffsren@ plastic films Epice (1@59) did not
observe mny weed control wnder transparent film, as 1t allowed
passage of $un'iight. Aireis gﬁ,'gl; {1958) eobiained perfect
wead céntrai with bleck polvthene film. Similar results
were obtained in cottoen in Colmbatore using black polythene
film (Anon, 1961).

 Huleching materisl include both the top layer of soil
1tsolf suitebly disturbed to form  blsnket cn the surface,
end any foreign ﬁaﬁeriala,'naﬁ~alwe&&y ok the lend. Forelgn
maﬁamigl#,li&a saw dust, wood shavings, eernvaéala, straw,
trash etc., nll of organic ér&gﬁu, end artificls) asterisis
like paint syrayg; asphelt, tin foll, ﬁ&pexk&na polythane are
used in mulching. - Besides soil mulch, the most comzonly
available materisls in each class,viz., trash snd black
polythene were uzad in this experiment. Previous work on the

above three types of mulches arg veviswed hereunder.

Soil mulch or the dust muichs

The effect of soil muleh on Qaassrviﬂg-sail»maisturaﬁ/
‘and increasing plént growth éné srop vields is a matter of
discord from the time it was propoumnded first. The clsssicsl
experimenté by King (1907)‘was the f1rnﬁ sciﬁntific.aggreach
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to the problem of svajoration of water from solls; end

conservatioh of moisture under soil mulch.

ias&e (1%6@) found thet with ragagiaﬁ shallow cultive-
tiosn Auring sgx&ng and summar manthe. the ﬁ@ii molsture contant
in the soil was affected fevourably. ﬁatsenma (1860} wes of
Eﬁs opinion that in the presonce of a dry surface layer, the
rats of avaporstion would dacrease wizh inciPensing thickness
of the dry layer. A Tine tilth containing predoninently,
scil crumba of 2.5 Ele t2e dizmater was foxre ﬁffAcient in slow-
ing down water 1oss from vare soil Emﬁn emarse mlsﬂa an the

agffa¢§ or no tillage (iolmes, Greacen and ‘Buarn, 1980).

Holsture ééna@tvaﬁiau wns bast under c¢lean nﬁfiivatiﬁn'
op dust maich, then undor grass swapd, cover CIOR, sav dust,
Iryﬁ strau, peat, 400 guage polythens agfia#f mileh end it
geve the highas% yields in cereals snd fru£t~nfons tried
iémhanaaﬁm, 9&@; booroiy 198@; Bmﬁﬂhuwa g@w 21, 1880; Hubin
gk, al. 1861). Loosening tha tap iayer of moist soll decreased
.avagaraxian for a short pericd; but the decrease in ovapOra»
gion was not persimﬁauk over & long pariod (Abrasous and
Bolshakov, 1980 . %hey hﬂuavar, found that th@ practiee;'"
increased a%aargtaaﬁ of autumn prscipiﬁatiﬁﬁ by the acil.

Zhe bdnaticial etfacﬁ af dust mulch in eeﬁserving spil
moisture was not 0hs¢rvaé by many workers. Velhmeyer (1527},
Haver (1960) snd others. have shoul that eveporation losses
are confined miatively to shallow depthey and most of the

wnter is loat thr@ugh svaporatiol, . pefors the moistura content
| is 1@%eraa suificiently to creata 8 dust malch on the surface.



Whatever may be the merits of dust mulch in eonserve
ing %oil ﬁﬁiﬁ%uﬁ&$ many workers havs cbtained beneficial
rosults wiﬁh the practice, 8s raflacﬁea in crep growth and
yield, ﬁir@ﬁ (1960} found that drying incronsed the smount
uf’ergani@ matter that went ;ntﬁ solution on molstening, and
xacammgﬁﬁeé it ax o good practice to dyy out the soil prior
to irrigaticons. '

- Trssh muléns

Benefits 1ike conservetion of ﬁgiﬁﬁﬁf@, pravention of
erosion, incressed humus, incronsed tﬁiﬁﬁﬁa&u of sprsble laysr,
slinination of weed compstition, ama seonomy in its use ware
aﬁtw&hu%gé ¢ trash mulching Q%w»giiva,.gé&?). The marked
eoffect of & sandy soil, taking entirely 8 &ifferent charecter
snd bacoming granulisted, sfter trash blanketing over soze
yoars, have ﬁ@an“raewrdaﬁ.(Anmn, 1%5&}¢

ﬁﬁﬁ%&cﬁﬁb&ﬁ ueisture mﬁnwuﬁvaﬁiéﬁ ﬁaﬁ@? trash covey
was reported by Lscer {188w}* J@hnn:83a {1959); Higgirews
(1859) 3 Baver (w&ﬂ}, Lapaon, purrows and Willis (1060} 3
-,‘Matnar (1,”“), ﬁnehev flaﬁﬁ}; Landhgwa (15603 Zinern, J.Von
(1961) snd Lehne {lﬁﬁl}. “*nﬂxaaseé yields with. trasn mulahing
. was wapa“ﬁaﬁ in meize (Collings, 1881}, 20 sugarcane iﬁlundmll,
10845 Boss, 10845 Nathur, 1860), in cotton (Gupte snd Sharue,
1889, in.gSQQGQMHd.ta*aec@ (ﬁnchev, 2@%@2 and in ract erops
(Lsmm, 1561). |

L@gﬁi“}.ﬁ;&iﬁ at. ai, (1952); Leake fiﬁ%&); Pollsn and Lu
{1967); Poterson and Snglebert (1967) and Lerson, Burrows snd
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wWillis (1880} reported no baﬁarit or decrsase in Q?ﬁ? yields,
especially in poor soils snd in the auvsence of any additionsl
‘mitrogen, while Willis (1067} and Burrows and Larson (1962

. reported definite reduction in orop ylelds snd prolonges
grouwth pericds, due to the ag?l&eétiun of trash mulch,

Heny have abaervaﬁ thes banefit of ﬁansh cover in
supressing weed growth (Landrau and Damiels, 19582; e $ilva,
1967y Mathur, 19680}, Peterson and fnglebert (1987) vepurted
potter erosion control while Kamnetz (1662) snd Russel {1961)
1repoyted the insulsting effect of tﬁé'ﬁrash layér'in prevent-
ing exchenge of heat. | |

Foor aex@ti@gg“due %a’ﬁigh moisiura-an& low soil
teupersture, both enused by the mulch, limited relemse of
' availnhla nitwﬁsen £rmm saii argania matter {(Farker, Larscn
“and Earthslemsw, 1§§8). ueﬁane@ yiolds due to the above
ﬁ&feats and Lawar gsoil temparature was &sﬁerted by @ollney
(1883}¢ Ap Gr&ff&kh (288133 King (1%&33, Anon €1%6ﬁ%§ %nahavef‘
@;Qﬁﬁﬁané Burpows end Lorson {18623,

@f 1&%&, polythene fizﬁs are bniag useé &nAﬁnaraaﬁ&mg

quantitias far muleaing nurposes esﬁaaially in yow erops asnd
gronavds, ﬂﬂd Vicok {1961) cladwed aunaafvatimﬁ of modsture,
?Iﬁ¢¢°i@n~af collulose deea@gasitian saﬂ niteifiontion,
1nerouaa& Cop production, hasﬁening of meaiupity and incressed
. yields as some of 1%8 benaficisl @ztaatm*
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ﬁm&yeﬁﬁae mnleh was fbanﬁ o gaﬁ&&t iﬁ %ﬁa 1@@&%
depletion Qf soil molsture {&haw 1@5%; ﬁaﬁﬁh&&a, Bingh sua
Pudiend, m%ﬁﬁg Shaﬁbﬁlﬁ, Heeoy snd %hiting, 1962), Some
uaxkers, h@w@?ﬁ?, hava auocstioned the bongfit of ﬁnly%hﬁna
maleh in consarving Soil molsture.. %hay ﬁﬁ?@ of the opinien
tﬁat the warner surface evaporatod more molsture: and
dopending on the %amwax&tnraamﬁiatufa r%i&ﬁianshiys, motuslly,
losses in moisture wes more wnder a polythene mulch (Lemen,
Q&}ﬁ

» Stolzy aﬁd Hopton, 1%

a EoTe §f@§ﬁﬁﬁ& iﬁfﬁﬂ@ﬁﬁ@ wf ;a&ytﬁﬁme mulek was on
~ the t@m@a&&t&wa of the soil (Weggoner, 3&&3* Honmza gt al.
14985y ﬁl&f@ﬁ@n, 1@%&* Vieok, 1861 and ﬁﬁﬁ@ﬁ&lﬁ, HeCoy and
whiting, 1962). MHaxfmn delly tempersturss were somswhat
ﬁ&gﬂa& end min&muﬁ tenperature lowsr under blmek polythens
(Honun gkr 8k 1%&@5 Yoth snd Heinghurst 1“5@* @1&$xsan 19603
‘waggoher 1960, Shedbolt, ReCoy and Whiting 1962). Plastie
* govers were found unsafe for ;zant gﬁ%kth whers ﬁamgara%urﬂ
_ ié ustunily %00 hign f&amy and ﬁuﬁ%g&%ﬁ,lﬁﬁﬁﬁu '

niaﬁkaan {1860) snd ﬁhﬂﬁhﬁlt, ﬁeﬁ@; and ﬁhitiﬁg {1983}
@b&e&#@@fﬁh&ﬁ %1@@& ﬁai;than@ ﬁﬂlﬁh rwﬁﬁﬁaﬁ tha &ﬁ?ﬁ@ﬁﬁﬁ ang
” 1@ﬁ@hﬁﬂg @f u&%gaﬁa 15 1e ] tﬂarﬁby 1neraas$é tﬁ% uaﬁl%?&%ign of
~ 4% by the eyapa -@ver feoding with aitrogen ua& f@ﬁﬂa haradul,
aﬁ‘e@naa@vatiaa of &&%xag&n under polythens maleh wes
: considerable (Clarkson,1280). '
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‘?hm Eit&%&tﬂ?ﬁkﬁﬁviaﬂa@’iﬁ=%&Q @aeuééi&g gageﬁ show
tha resgana& of Qrﬁgﬁ o varying ﬁﬁil m@iﬁ%&ve x@gimaﬁ.
.'*hauz& @ata aﬁ&%&maa ef soil w&%stﬁru ﬁ@ﬁefﬁunﬁ gﬁnaxullv
. namful, ﬁhs ?ﬁxiﬁﬁi@ﬁ 4 botwesn the @Eﬁ?@%&ﬁ were ﬁﬁffiﬁi@ﬁ%

.V'zﬁ atfect @x@§ yie&ﬁa ﬁiffa?aﬁﬁly snd some CPOPS wars sapable

of aﬂa@&iﬁg to gas%rﬁw@@ﬁ m&&&%ﬁ?& ?Gﬁﬁm%&ﬁnﬁ butter, %aluhaﬁ |
wers found to- iﬁf&ﬂ@ﬂﬁ@ the mﬁiﬁtﬁ?& r&gim@, 801l tompersturs N
and kﬁéﬁ grﬁﬂtﬁ amﬁ t%ereﬁy the yi&ld end aﬁ&@w aﬁ%gﬁbutas

| ﬁﬁ mway giaﬁﬁa‘

%ﬁﬁk in Indis on the ‘affect of ﬁiﬁtaraﬁ% mols tare
ﬁ@giﬁa& ﬁﬁé diff&?aﬁt Lypes el m&i@h@& on. erep growth end
¥yield ﬁﬁ@ magﬂ asyﬁgi&lly on a ﬁ@&&i&ﬁ &%yigaﬁ@a willet like
W’@h@kam WOE SpPArSa. %zwﬁias on the aaamanaﬁ @fﬁ@gt nf the
ahava tws f&ﬁﬁﬁ%ﬁ §§&~vi§tuﬁlly iaa%ia§¢ %‘

ind £t 1s Just thesstota gaz-*- sgfaiss - so relativaly
ii%ﬁlﬁﬂﬁﬁeéaﬁiiﬁﬁaag'éﬁ-maah st111 to doy sna'ﬁhgfmaéﬁ s
. very g%@&% - Ghat mﬁs@@ this fi@iﬁ af maﬁm& ﬂaaassayy sng

_am#raativgy‘



| CHARSER III
‘HATERIALS AND MRTTGDS

The experiment wes 1sid euﬁ in Pisld Ko.77, Centrel
~@arm,.ﬁgrxeﬁltg§al College,Colmbatore, in ﬁﬂa Summar ssason
of 1952, The soil 18 of the ﬁlaek 1@@@? type reprasenting
tha.ty®$e317sar§an iand soils of ﬁhafaaiﬁbatare tragt. Ihs
detailed a&&lys&s-af the soil/ are furnishaed in the sppendix.

%azi_ﬁzt

For the stu&y, & popular high fartxlity a&zain Ce.l8
chiolap was salected. It iz a cross betwesn ‘agnikodnt” ‘end
Cosdy B pure line seloction frﬁaiﬁesarﬁvallai{ The grain is
of good quelity aué Ahe azr&w is 3azcy and an exﬁalzenﬁ
fodder much ra&isneé by aattla, Z“his varim%y iz 8 haavy
vielder with duratioh of sbout 95 days. The seeds were
obtained frem the Hillat Breeding Station, Coimbatore end the
germination was found to be D48

Hepurings

ALl plots rac@ivad 40 1b. nitrogen and 20 1b. p@asphsrza
meid, in addition to a bassl dressing of five tons of fsrs
yard menure per &emﬁ, being @hﬁ“ﬁéﬂﬂ reconmended In the
Fertiliser Workshop (1858) heltl st Coimbmtors. Ine ferm yerd
manurs and Fobg in the fozrm of 3uggr-yhﬁs§hﬁﬁé wers incorporated
by ploughing in, at the time of the last ploughing. Bitrogsn
was applied as ammonium sulphate and wes ﬁraadcésﬁpé ang reked

in just before squimz.
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E@ﬁiﬁ@ uns‘ﬁagﬁ on 1ith ﬁéreh 1%@2, by didbling the
seads in lines,18 inches apart., The seedlings were thinned
later, to keep @ spscing of six inches in the line.

ihe orop was éuszeﬁ'ﬁithlﬁﬁﬁ 108 to caﬁtral earhead
bug aﬁ%&gk’aa soun o3 the pesy was noticed., The hervesting
of the grai# was dona on ﬁath‘aaa Q@ﬁhléusé end that of styaw
on the 4th end Sth July, 1962, | |

{a) Lay onti-
| Destgn | Spit plet
Rumber of treatments Twelve
Humber of replications Bix ¢
Size of plots (gross) 21'=2" x 21’ (1.02 cents)
Gize of giaﬁs {nett) 1B'-2% x 18Y (0,76 cents)
Specing 18" x 6

Eince the investigation was te eompare ivzigetion
fsaqaancias {mp jor tfa&ﬁmeacs} anﬁ'aiffnécnﬁ types of wmulches

as thay affect the ﬁﬁia%axa regime (minor trestmgnts}, the
spliﬁ plet dasign was thought 0 be the most suitable.

- Tha plesnt pepuleticn wes matintained constant, in all
%ha @1@@3, by ?rﬂﬁaﬁ thinning out and gan filling.

;rrigug;gn Irequsnelss 1@5‘
45 the local graamzc@ fsr sholan is to ifrigate the

crup oncs in 7 to 10 ﬂaya, Qﬁﬁ %ranﬁmant wes to irrigete the
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erop once 4n 7 days so as to maintein & high moisture regime,
and another treatment, siightly above the locel practice 1.9.,
Arrigation once in 1& deys was given, with an ohlects” to £ing
out, vhether irrigatvicn frequoncies cen be slightly extended,
on their own or with the aid of some nulehes. Te find out
the ability of mulches in ccnserviag moisture - an& to assass
wh@ther 1rr&gatian gen be reduced substantislly by ite
epolication, & third %raatmsah, wiich a very wide frecustoy
ieesy irrigation onee in 2 éay$»was slso included to foram
the thras grjor trestments, | -

agd

Hosing with hend hoe to 1dasen the soil and to form .
& dust muleh 28 they dry on, was done two days after 1%2&3&%&@&. '
Chopped sugaresne trash st 3 tons/acre was ayy&iéﬁ gvenly
in between tha chulea rows to form tho trash mulch, Slsel
polythens film (100 guage)14.5 inches wida, obtained from
Hossrs Union Carbide Company (Pte) Lid., wss sprend in the
c&&iam rous and wéigﬁeé down %o the soil Ey pré@éiﬁg soil at
both ends. Ko Intercultivaticn but bend wesding forsed the
control. I ‘

The trestmsnts were doncted by the following sysmbols:

Irvigaticn iraﬁuanexaazn

I = &rrigatinn cnes overy seven days

Ip = Irpigstion once every fourtecn days
Ig - Irrigetion once every twentyone deys
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Hulchess=
Hy - ¥o cultivation but hand weeding {Qﬁﬁﬁgéll
My ~ Boil or dust sulch
My <+ Trash malch .
My - Polythene mulch

ALl thie ploty ivrespective of the tremtmanis, ,ceei%a&'
the same irrigetion water t1ll the 24th day after gowing,

wheil first weeding, thinning and gep filling wes done. %he

malehes wers applied three days after.

, ﬁh@%@&ﬁ@uy the ploks racaived @gﬁ%rallaé irrigation
as por scnedule, sxespt during periods of heavy rainfsll,

Sé'as to get 3 acra ﬁnehas of water st a time., The Qaan%£§y 
- of irmigaﬁiau wato@ was daternined by glaeing e right angled

¥* noteh callbrated 8s per the forsuls of Roe (3950} at the
head of irsigatisn.ch@ﬁnnl. fare was ta&en to wet the entire
6&&%r&bﬁ%@éy‘ﬁhangaga'hsfara»éﬁ%sr wng. lot into the plots.

§~il.ﬁ 'ﬂ,ﬁ
{1} Boil mmi&ﬁu&exn 3@&1 m@ittur& aetarﬁiﬁatiama ware

m&és by the gravimetric mathed by taking soll ssmples Crom :

Cthe DwiH daﬁtthwﬁ éays after aaqh irvigetion and ona dey

prior to the next i?f&gaﬁiam¢ 

(2}'3011 LomperRturgs« ﬁail,tnmgﬁzg%uresfﬁaxa recordsd

Bt 8§ AM. snd 2@ FuM.  During’s short peried soil temperature
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wers vecorded at 6, 8 sand 10 &s%y,'lﬁ,ﬁﬁﬁa\am& Ry 4 and 8 FuHe

to study the variations in tké iﬁii taagéraﬁuwa. The memaurae~
ﬂ@ﬁﬁﬁ vere ean!ined to the t@@»a 1nch@s layer aniyu

{3} Boil nitrogente 922 annigfsis for nitrogen and
pther mejor BULrients wore done at the beginning snd =t the

- ¢lose of xha ﬁﬁ@@?iﬁ@ﬁt G asSsoRs ﬁhﬂ nitrogen vaxiﬁﬁimas

in tha Boil,

C%}C%aeﬁ growthi= &5 mulches influence weed growth an

asssssment of weod growth in the different trostments was

considerdd necersary. Frash welght of weeds ram&vaﬁ at eaﬁh

weoding wes taken f@r this g&#ﬁase.

gzgggﬂéggrggzcg;&ﬁtgga gtﬁé&gﬁ&
Hany workers have re@mrﬁéﬁ ra&at&anmhiyvaf sége pisng
cheracteristics to yiéld oF &r@gs. Henes the following

: abserva%i&na were medes

- {13 keighﬁ mf yxaneﬁzu ?naztiva earrei&waﬁﬁ botueen
ﬁiant heigh£ and erop ylelds wa?e rapﬁyteﬁ by xﬂﬁtﬁr and -

| Chmven (19273 1928) end Venkatsremmn end Subremsnysn (1033}
in cholem. Jo study the n$@£&3&i& ralationship, tWo messuTe~

ments, one on the sﬁiﬁ day after sewiﬁg:aa& anoﬁﬁer on the
BOth day were takan. 7he helght of the plants were taken
£rom the fzrai oade a8t the ha&a to the bai&ht of th@ youngest
lenf or to the ¥ip of the panicle,as the case m&y ba.

(2) Humber of leaves end leafl awgazw the essentiality
of lesves and the influence of leal ares st the tinme of grain



31

£illing in wheat was cbserved %y vosplov end Fanove (1953) _
- and mw@m and Prench (1861). The ﬁm@m’ of loaves per @Mﬁt
were eounted @n the 60th snd 90th day. Also the 3$ﬁgﬁﬁ.ﬁf
‘leaves and ﬁhﬁ m&x&&ﬁa width ware a&k&a ﬁﬁt and tﬁa leaf asron
ung aaieuia?a@ aa@aséi&g to the fﬁwmnlg sﬁggaﬁtaﬁ hy Stickler
ets ol &%‘*ﬁ% |

£€%} I«mgm of &aﬁmaﬁ#w %%gzzgar g§ __;,g {12313 and
vgaka%&raﬁwa snd %ﬁ%?ﬁaﬁﬁ?ﬁﬁ iz&@%} fnaaﬁ s g&aitiva
eorralation mﬂéﬁ@aﬁ the length of Pos. m@ﬁ and yi%h in @hmlm,
Rangea, this ehame%r was iﬁ@lﬁé’i&ﬁ in tho s%&x&ya he langth
of earhemds vers massuzed from the baso of the lowest brench- '
ing of the maiﬁs fmm the mﬁaﬁﬁﬁ to the isig; eif‘ &h@ mi&ia
a8 ﬁ&iﬂiﬁ@; L

{a} éﬁmaﬁ%h of emrhemdze Tho &z&xmﬁm %maﬁ%ﬁ af the
awﬁam& s@w} mmmmﬁ by ;;laemg it in %@%%% A weodan
blocks snd by méasting tham, 8o that ﬁs@zz touched the per i;ﬁa@ryf
of %zia;a warhaond, and the inside mwmwmﬁ ﬁéi‘ the %gltaiﬁa ﬁez?e
recorded on & mﬁt@f sonle. This _m;m WhE wllw%& sinege -
 Patel end Patel (1927, 19%8) @nd Ayyenger gi. £l. (1925) found
positive corrslation batwesin ‘ﬁms emﬁmmrisme and yia&eﬁ |

in @ﬁﬁiﬁmﬁ

&) Eﬁime%éz* of the peduncles- Venkatevemsn snd
Bubremsnysn (1288) mnd Ayyongsr at.sl. (18S5) found, dismoter
of the peduncle in cholsn yeleted fi:& gmm yield. In the
- present study the thickness ox diemeter of the @ﬁﬁuﬁelafgﬁ



a stonderd &ﬁa%aﬁ@a of § omd., below the ba&& mf %he @ﬁﬁiﬁlaﬁ
, %va @saamfﬁé with & vernier ﬁﬁli?ﬁf#_

{8 ‘Hoot 3&&%&33#» the effect of root system on §2&3%~;

| ‘~gwaﬁﬁh is well known. Uhe root system was osvefully axtracted

and %ﬁ@i? nusber snd dry ﬁ@ig&% wore ?ﬁﬁ@fﬂ%ﬁ fﬁr thﬁ atuﬁias*ﬂ'

Eia&ﬁ @h&%&&ﬁ&?&ﬁtﬁﬁﬁ like grein yleld, atr&w'yiaié
.end dry matter @?ﬁﬁ%&%iﬁﬂ wore observed. Fov ®1l studies
18 glﬁnts ware 3@1@%@@3 at rauﬁwﬁ, aﬂﬁ wore %&ﬁﬁ%ﬁ at tha
'hagianiﬁg of the ax%arim@a%’ '



CHAPPER IV

| ﬁ‘m various ﬂbmwa%mz:; aade &twmg the ecurse of
this experiment, and the yield of grain snd straw were
statisticslly snelysed, Ansiyseis of variance (vide appendix)
indicated that differences between diffovent frequancies of
ix&r&gaﬁiem‘ ware not statistically sigrificant in éagw@- fo
coartein eharmmm iike plant migm, dength of oarhsad,
‘ srs&n and strow y:.em @tc.y At the two higher moisturs
- regimes, while the lover mi:mm regine wes mi‘ermr in
many respsets. In mﬁﬁ ¢asas ﬁiﬂ.‘ez‘m& ﬁyges of mulcms
gave highly aigmtiemnt dirferences emmgﬁ: in tim cBse ez'
Yoot ghwmtaﬁatms ‘and leaf neasurements,

The results are furnished belou:

A Ex&ﬁs;éxzm_ of moisturc regime: The mean plent
‘height recorded st B0 days after scwing is furnished in
%ﬂk}zﬁ I.

”fam.a I
gmmmm , %&om m:mm at’ &&; | G. 3. L
zalsms {m ms} : {}?m.%}
xl (im‘ﬁ.gmim T 174.84 N
_~ once An 7 deys) . , N T
@ma in 14 days) , _
Ig (irrigation 154, 80

ohce in 21 days)



Conclusionss Igy I3y Ig-

Plent height in fbrtnightiyfﬁnﬁ weakly irrigation
trastuents were ¢ @ par, and signifiaantly suparior to that
under 1&&13&wiaa‘aaue in 21 days.

By Eatlusnna of mulchings Thn éifrcrent types of
malches hsd no influence on plant height. The wnean measure-
ments are given in apperdix XIV.

. A Influencs of moisture regimes The mesn number of
leaves recorded are furnished in a@pnnﬁi& XV. %Thers vas no
“difreranaﬂ batwesn the trcstmanﬁa.

B. Influetice of mulches: There was ¥o signifiesnﬁ
ﬁaffarunsm baeween no muieh end maleh trantm@n%a. The date
- 48 furnished in appendixXWl.

A. Infiuence of moisture vegime: Different moisturs
roglme dus to fwa%uaneiﬁa‘af irrigationshad no effect on
Ehe'tetal leaf ares per plant, The measurements are given
in eppendiz IVIL. '

%#. Influstce of mulching: The different types of
milohes did not exhiibit any influence on the leal srea per
piant. Aﬁgandix XVIII furnishes the mean lesf area per plant,

4. Husber of roots ver plantis

A. Infiuence of moisture ragimn: The mean numbsr of

roots per plant cbserved under different moist Tegimes



6. &

are furnished in appendix XIX., There wos nu significant

difference’ betwaen the different molsture regives.

B. Influsnce of walching: The differonces betuaen

the trestments were not significant. 7ZThe wessurement on

dirferent mulches ars given in apvendix XX,

regines the differences of one over the other, on the weight
of voots per plant, wers not significant (vide sppendix XXI).
B.Influence of milching: Thers vere no significant
differsnces between the differsnt types of mulches {vide
appendix EXIL), | |

izt J a«;ggggw

A. Iuflushes of moisture regime: The mean length

of enrheads recorded under the various noieture Fegixes dus

tc irrigetion freguencies are given in Table Il

Treatments . Heah nelght of . 8.8, CuDs
ST AU ot
I3 | 10,34

Ip | 20, 25 a1 0.3

. 9 | . 5,85

e S G PR W TR Tk R D O W O T W S 2 e A Y B O VR S T A R S A W N 009 B A e Sl S0 M 0 % e A W VR

Conclusichas 1,4 Iy I
The higher two moisture regimes hmsve registered



s

s

- Hg ' 30,20

26

Significantly longer eacheads &ﬁén_%ﬁﬁliﬁﬁaét molsture
vegims. Dotwaon irrizgations once in seven days and &ﬁ»égys
the Giffersnce wns not pronounced. |

B. Influence of malehings The lomgth of esvhesds as
affected by the different %yg&#'&f‘aﬂiaawﬁ ave furnished in
table IIl. | | - -

Tuble 11T

unDmn#ﬁhbﬁuwuw%uu‘ymumunww*mu&mwma A0 405 e S 00 A o S S T i B, e S O W O

. Treatusnts Haan le mﬁth ef . 8.5

: ’ ,ﬁﬁﬁn
aarhand iu ome) . {Ps0,0B)

e e A e R0 0 9 0 D S . - B » wmammnumawwwummmammwmnn
Hy : 9,80
ﬁg 3£%3&“

0, 09 0,26

E  10.28

wﬂﬂnwpﬂﬂnﬂnﬂ-umoumaﬁ-ﬁmwmwmﬂnmnnuﬁ»ﬁaﬁwdﬁm@uﬁwﬂtuﬂiwmﬁﬁu& P S S .5

ﬂaﬁ@iuainnas
tos 4

‘Application of mulehes have significantly inereased
the leangth of aaﬁhé&ﬁg,'hnﬁ’amang the mulehos, ﬁhaga'gnxal

no difference.

A, Influonce of moisturs regime: Thers wers oo

significent difference between the trestmonts (vide spperdix
FXIID). ) i

‘Ee Influence of mulehing: Teble IV gives the mean ‘

 breadth of aaﬁhaaﬂ, a3 affacted by the different malch -

traaﬁman@aavA



Table 1V
bﬂﬂhuwﬁhnwuunnsﬁwuﬂmuﬁ—uuun-nawnunﬂnmuwﬁ»uwnmwa*muwnmﬁw -

Trastmants . Haan bresdth of BsBs C. 0, :
sarhsad (in cus) © (PzD,0B)

ﬁu-mﬂnnﬂnmnbnﬂwnwuﬂﬂw-n-muannunnommqm“paﬁanuhuﬂnmm&uunnnnauﬁ
¥y | ‘ P | 4,05 .
Hp - 4.88
Wy 4o
2 - 4.28

nmhnmnﬂuh#ﬂﬁﬁﬁ“wqhwﬁunn»wnwnw»ﬂwugaﬂwumhn&&uuuwnmwmy*aﬁqﬂﬁth

0,088 0,180

G@aaluﬁiaﬁs. ﬁg,,ﬁ;
whiis aﬂil muloh was aignif&eamtly sugari@w to trash
,an& no mulch, galythaaa suleh was oh n gm@ with 1%; Polythens, 1

tresh and mo aulch %ra&taenﬁ& shovwed no ﬁifteraneeﬂﬁ |

ﬁ« znteraetiam* ?hﬁ iataw@actien h@twean irrigatiaﬁ
- ﬁ?a&f&*ﬁﬁﬁ ard wmulehes on the measn hmeaﬁﬁh af anrhesds a@e

‘shown below:

?abl& v

ﬂ“hﬁwmaummnmﬁwmmuﬂwm wwumnmwmmmnmmwvnn e W—Iﬁw.&w’»“ﬂ A WO i gl Ao A K G 0 A i O W

o R R A S e S i
My o 4,28 43 87
My L 230 4ad 0 4B
My | 8.8 408 4.28
e . a.me . 4,87 4,20
‘”W“"”““W"“””*O‘Wﬂﬂt““ﬂ‘*“—""“ﬂ*ﬂ'*!‘ﬂ”m’”“ﬂﬂ”hﬂﬁﬂ*ﬁ"ﬂ*"hw&mﬁ“*nbﬂ

w;gi ' ﬁ.llﬁ ‘-‘tuﬁn . .‘ §h31& '

00 i o A O Y T P w1 G0 5 4 S0 W i o s s O



38

Conglusionss |
(1) : : Mulches Moisture vegime

(2) . Hoisture regimes

ig

ia

With polythene and soil mulch, the thres irrigation
frequencies were on a par; and with 5o mulch the higher tuo
moisture rogimes were significantly superior to the lowest
moisture regime though betweaen them there was no difference.
With trash mulchg howsver, sz:!sa' interaction differed; and the
lowest wmtﬁrp x*wiﬁa was augémw then the highest, though
the ﬁaﬂium_rcgim \ma on 8 par i’-:ﬂh woth,.

A At the highest and lowsst molstura regime, trash
| mileh axd vo mulch respectively, wers sigrificently inferiop
to others, which vers on a paf, - Hith fortuightly irrigaticns
howover, seil and m@f&mm muleh w&%‘”ﬁigﬁﬁe&nﬁw superior
$o trash, while o muich was on par -wiﬁ; all others. |
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A. Influence of moisture regimes The difference vare
not significsnt. Holsturs regiume hed no influence o the
dimsetor of peduncls (vide appendix LIV},

B. Influencs of ﬂﬁlehm;gs In table VI "Baléﬁ the mean
dismeter of peduncle observed under different aulch treatments
ara given. |

Eable VI

ﬂ’*h*ﬂﬂ*"ﬁﬁ“ﬁ“ﬂ*.ﬂﬁﬂ““ﬂ*ﬂ”ﬁﬂ‘ﬂ@**ﬂﬂ--“'O‘h' . 0 - &ﬂu&.dﬂﬁ*ﬂ% -

Trostuent Hean dianetar of L Cu by
: | Feduncle {in oxs) - {Ps0,08)

Hy ' : 0,853
Hy o Cv 246
ﬁ% \ - 3:325
Mg 0, 827

0,013 0, 051

ﬂ%ﬁwmwnwdbﬁ*ﬁwt#*&mﬁ#ﬁh%ﬂ-n&nnﬁﬁubmnwmu#nmnﬁmaahwawmnhﬁumﬁﬁmm
Conclusionss Mg, Mey Mgy M3

| Applicetion ¢f mulches had significantly ivcresssd the
dismeter of pedurcle; but smong the mulches thers were o

differenca.

‘B, Gpad n_yield: | -
_ 4. Influence of molsture regims: Tsble VII indicates
the mosn yield of grsin per plot registsred by the variocus

&rﬂgaﬁim %‘mmmﬂ%m o

Teble VII | ]

Trastuenis T Hesn grain yield 8.E.  C.D,
per plot (in gus) o {Pw,%}

' ﬁbﬂWmﬂﬁ“ﬁﬂﬂpﬁ“ﬂ.hﬁﬁmhﬂ”ﬁ‘”#&“ﬂwUhﬁwHmﬁwmﬁnnuuhw#uﬁﬁ»umwnt-u‘

iz e . o - Bl.42 . X
i1a ‘ §1.00 141 4o 44
i3 : 54,67



Conelusionss I3, Igy I3

The closer tuo irrigation frequencies of saven Gays
and 34 days were on & par, snd have recorded significantly
incrensed ylolds over the wider irrigation frequency viz.,
irrigation ouee In 21 deys. |

B. Infiuvence of mulching: The zoean grain yield
recorded with the various types of mulches are furndshed in
%able VIIl. |

o Teble VIII -
Treataents . Hesn greim yield . G.E.  CuD, .
per plot (in gas) (P30, 05)

Hy 52.22

88,82
Hyy , 857.11
My

6R.566

Y S T G W 0 A S 0 G5 U 000 W S W W TN G e S 53 o e T A SO S 0 T S I B T e S A U SRl W W S e N Ny A e W U O

Couclusions: “Hg, Mgy Mg, Hy
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‘11 the mulchs have registered significently incressed

T s

yield over no mulch. Asong the mmlchos, soil aulch was i
significantly uupafiﬁgg to tha other two snd polythens muleh
significently superior é&“ﬁgyunm

10, Stres yields:~

A. Infiuence of moisture zeglme: The strew yield per

plot cbtsined with the differsnt moisture regimes sre furnished

in the table belows (Tadle IX)
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Tatle IX
pbbﬁﬂb&bﬁ&ﬂmﬁﬁhnhwuna&tu-unnu&wuudﬁuwwu*&auau—wwn“&mpwwaﬁﬁu«mm
Treatmants Hean straw yisid B.8. C CuDe

per plot {in kgs) {Ps0, 0B)

O 4 s . B O O A . O O A O O O 8 S o M
Iy - 27.65 I
ig S 39,18 1,49 4,96

Iz 33,36 |

ol 5 T D 0 O D T TS T S 0 o 5 D 04 ledud 0 S 2
Conclusionss lgy Iy Ia

The twe closer frequencias of Srrigation were ol a par
and signifiosntly supersor to the wider fregusmey of irrigstion.

Bs Influence ai‘ malehing: 7Teble X indicetasthe ‘suqm'
straw yileld recorded with the verious types of sulches,
| Tevle X
Trenvment T ean strew yield  GuB.  CaDe
pes plot (in lkgs) {Pe0.08;

. 0 A O A O O, . U R O e 4
Hy ) 33.17
My h 41.71
Hy S 84.80
Mg | 37,18

nnwﬁnnnuﬁ-nﬁuﬂaﬁnﬂpmﬁankhq#mqma%#nmn»w?*uwwwﬂwhﬁhﬁﬁnwb~“hHuh“

1.37  3.34%

Conclusicns: Mg, Hgy Hgy ¥y

while scil mileh and mi??‘mem ml&h .'_éém signifioantly |
supsrior to bo muleh, trash muleh is on e par with ne mulch.
Agein yolythenme snd tiash mulch are oh & par while sofl
muleh is superior to sll other trestments.
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- 11. Wegd infesta w%m“wl of mulehing:

Takle %I furnishes the we&ght of fresh weeds registeved
undeyr the diffarent milches tried.
' . Table XX

D o A S A B e T pnm-gn-dwnuuhﬁwwﬁuuunuuunu-ﬁugamvﬁnuu’ e w-«mnlv

Troatmants  Pénn weight of frosh ﬁ.ﬁm Cebly
waeds par Diok {P20,05)
{in kga&

¥y : 16.18

He hh 0.83 0,93

My 10,43

Ky 12.28

-bﬁ-wv{ﬂvﬁ:a’wnmwoa\‘tﬂuﬂu’b*tw‘n#ﬁunﬁsnﬂﬁan&ﬁ#*&#mﬁw%wﬂmuutbﬁﬂu“w&ﬂ,ﬁuﬂuan.t-nl'
Conglusionss iy, Ngy Hge Ho

Differonces betwest mulches: in the matter of wead

grouth under thew ware pronounced and significant. Soil

muloch was the most efficient followsd by trseh and
polythene mulchos,

| The yleld of graia and stoew per scre with ﬂiﬁfewaat
trostuent combinstions wers vorked out snd thelr value
estimntod nt 0.36 n@f;ﬂa 0,05 nP respoctively per kilogram.
'ﬁaalﬁ_xix furnishes the detalls,
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Profit or loss over control {per aere)
aﬂh‘nwnq-nﬁnhun&naﬁqnm‘t‘ﬁna!--nw-b"u‘wqu.wnm-nnqﬁwﬂﬂnnnpanh»-nnﬁﬂhn
o Cost of
Differ- trostument Profit

Trsatuents Value of Rating ence  over or lo8s
producs over control - pvey
, contrel (Control control

¥, 71, 633".?3
& 0P B.oP B.P Reo i

Ig = Hy 306,81 100 es s e
M, B76.05 123 460.74  42L.25 448,49
My 01118 102 ¢ 56,91  410.66 . 7,79
My 963,71 118 448.39 498,97  ~460,58

Ip =M, 828,85 106 #17.92  -21.04 438,08
M, 374,75 123 60,43 ¢ 0,20 269,23
My 830,97 108 #25.66 - 7.35 433,04
M, 847,13 114 ¢41.82 #484,82 =443.40

Iy My - 247,99 81 ~57,80 <3157 = =25.76
My 364,66 118 48,33 ~10.33 +59.66
) f‘e 288,72 P56 =16.59  =17.91 . 1.32
My 296,86 97 + 0.45 M67.41 445756

‘#ﬂmﬂﬂumo\mumnwmnnwﬂbwﬂmmnnan}wﬁnﬁndwﬁm*n»bmww‘-‘zy_umnqinnnmguq W

it is ai%i%“fram tha foregoing table that the treatusnt
combination IgMplirrigation once every 14 deys and dust mulche
ing) hes given the saximum profit per acre, 1



 CHAPTER ¥
DISCUSSION AND CONCLUBIONS

- Tha @#annnt luvestigation was taken up to study as
to what axziﬁé the s0il moisture supply oan be resduced
without cmusiog decline in yield snd the possibility of
limiéing the loss of soisture through evaporation using
&iffa@e&t types of wmulches, A populare high fertility; high
?ﬁﬁlﬂiﬁi cholem straln Co.18, wes selected for the study.

Fisld experisments wers lald cut during 1962 sumssr
senson in the Centrsl Para, Colmbstors, with three frequencies
of irrigation and four typss of mulch treatments, The plant
characters which contelbute dirsctly or iﬁﬁirunﬁiy to the -
yield vers also studied %o find out how far they were
in£1ugﬁae§,h§ the verying soll physicel conditions.

The datas were snalysed statisticaliy. Indicatlons are
that the moisture rogimes and the mnlchas hava a positive ’
influence ob.a good number of plent chapracters and yield of
grain snd straw. The inter-zotion sffect; bowever, did
not cone Qﬁt 88 sigrificant in the eéﬁa éf'majari%y of
~ charscters siudied.

PLANT CHARACTERE
1. Helght of niante:z
' Infiuence of moisture regime < The height of plents
aye positively iﬂfiuanﬁad by_maaﬁiun@ vogine dus to different
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irrigstion freguencies, though ths differsncss batwesn the
twe higher moisturs regises were not aigﬁifiaan@ {Ttable I1).
1t 45 possible that tha water supply under the two higher
molsture rogimes might have besn mors neer to the requlre-
‘wants of the er&?, and at the lower molsturs regime zlonts
hav& suffered sosroity and eaﬂse@aﬂnﬁly goll division snd
wall eaiaéggguﬁ% might have baen reduced resulting in
decressed gvawﬁnfgt that moisture regime, One of the first
affect of wa%oﬁ'éafiaiﬁzgé # deeremse or cessation of
elongation of stens aﬁd this g?aeéa@‘ia dependant on the
turgld conditions of the cell (Heyns, 1940; Broyer, 19803
 Burstrom, 1966; Clelend and Bonner 1956). |

Inflvance of mulehing - %ha‘mulﬁﬁas tried have in no
way infiusncoed plant ﬁaight¢ 1% is ywa%ahiu that ths lower
saaﬁar&tura~£1uctuatian under muleh might hsve neutralised the
slffect of & highsﬁ mpis%ar&

2, Hopb

in g&ggnagmgg_gé*sﬁur‘,4 ragine < The VQr?ihg goisgure
ragina hed no 9ffact on the nnaheﬁ'ef leaves por plant. Within

per ulsnts

“1imits, the ousber of leunves produced per ylan% nay Lo dapandaﬁt

oh faetorsother than ﬁﬁiﬁﬁarn.

Influence of mulehing - Mulches too had no influence
on the mwannh mumbar of leaves per plsnt. The varirtions in soll
temperature and soil molsture depletion under muiches sre in
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effect opposite to esch other and the possible response of
the crop on the matter of the number cf leaves produced. sight
have besn mallified by this conflicting effect. "

L) 30 regime - The totel leaf area per
plant was not related to the soil moisture regime. This find-
ing is in contrast to that of Watson (1647, 1058) and Wadleigh
and ﬁauuh (19483a1~§515 deviastion from the genspal treixi raported
by many workers mmy be due to tho fact that the range of noise
 ture content simulated in this ai@triman% might have baen not
anough to mdversly sffect the leaf srees, or other factors like
the critical stegay of plant growth, which would heve had
iofluence on the lemf arow, might heve interfered, mllyfylng
posslible rosponse. J

Influence of mulches - Leaf ares wes independent of the
'iﬁrlaanae of malohes. Hany workers have asspeiated nigher
crop yialds to bigher leaf area, Yet the fact that the
influence of mnlehés‘wna_naﬁ £51t on the leonf ares, lasves the
significant difference 1n yialég to thaA§assibility of varia-

tion in photosynthetie afficiency per unit leal sres.

influanca of o3  _regime - The effeat of various
acisture vegime wes not felt on the nusber of root per oiant.
As an inverss pelstionsnip exist betwsen soil woisture eontent
and serstion 88 suggosted by Raney (1943) and Teylor {1249)
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tha &nsutfiaisnay ar ﬁxyaaﬁ ah&@h 42 asssaniial for poot gr&a@h
and asroklc re&wafaﬁi@n, wight have iimited oot growth at ﬁnﬂ
higher %we wolsture ?ﬁgﬁﬁﬁﬁg C ' '

: g ,fg - The ﬂfﬁﬁﬂ@ @f mulehing too,

was mot falt o the mumber of roots per plant. The counter
balapeing nature of the pw&ﬁinant phyaiaal aﬁagaetawiati@a
under the mulohes. viau, scid %&m@a patare . &ﬁﬁ %ﬁiﬁ%ﬁ?@ &@@3&» '
tion mny be the fg&&%ﬁ fﬁf %h&a &%ﬁareﬁt nanra&gﬁﬁsa*‘

jufluencs of ture regime = iesn wﬁighx of roots per -
plan@ s ﬁﬁt dirferent upder the different %ﬁiﬂ% magimaﬁ* '

iz - The ag@&r&n@ ﬂﬁiﬂﬁfﬁﬂtﬁ in

* we&ghﬁ of roote Follows the trend observed in the matter of

sumber of Poot produced per ?15%3*

E@ﬁ“ﬂﬁ& thﬁ faet that the ?@@ﬁ syaﬁaﬁﬁ were aﬂifarm &%
BELY TeBpocts, vawiatiena in other yie;@ pttributes and yialﬁ

- of grein and strsw were ohservad. Ex%&ﬂai@ﬁ &f oot to dry
‘ a&il from o moist BEQRy anﬁ utiiizetlon of mﬁis%ﬁwa $xam ?hat

zone wWes shown to be rasl by ﬁaﬁxar and Xelly (1846), Bt at.

: ﬁk& sang tims Eha? waﬁa showk %o be iﬁ@fti@i@ﬁﬁ ﬁﬁ srsorbing

redio sotive phosphorous from the ﬁ?? sa&i, aﬁﬁ the £aa$ thet,
anually ﬁevalﬁpaﬁ x@aﬁ systen ubder low mﬁiaﬁufe ragiwn aawlﬁ

:~ns¥ give %ﬁn By &fﬁ%@ﬁ to ths yl&n& in many yield at%m;hu%a,

end yiold, mey be due to the feet thet they were unabls %o

utilize the sssentinl plant nutrients in the dry scil.
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& ; Lﬁ_%frggﬂ; ”f{‘q:{i 3 - ﬁﬁ&ﬁ length of @ﬁﬁh&&ﬁ
{Zable Zﬁ% unday the two higher lavels of m@is%af& was
a&gn&f&ean%&y superior to the 10w molsture regime, Ihis : égﬁg
finding 38 in %@ﬁﬁ@ﬂﬁnﬁa with the ﬁ&ﬁ@?&l trend i the h&gha#
,m@iatﬁra uﬁﬁl&ma@i&n and aaﬁr&aﬂa ﬂﬁ%ﬁkﬁ ander the highey
zoisture xagima migh% heve bhaoh innzyumﬁﬁtni in tegis@ariﬁg |

;‘tﬁa lénger sarhsads,

:hr; - wagﬁg% ?griatiﬁn in goil

tomperstura and molisture aaaﬁaﬂﬁ waﬁ@ not maek aiffayam% |
under no waleh end soil wulch, end ‘the seme were widely o
verying from thet af ﬁrash aﬁﬁ ?@3%%&@3@ mulehes, and yob th&p
”faa% that. the sarbead length recorded under the 3 mniehas

use ﬁigﬁifi@%@%&g suporior over bo muleh (Zable III} 5&@%@
 factors wthar t&&ﬁ\ﬁﬁii taw&aﬁaﬁﬁfe and moleturs. ﬂﬁﬁ&& the
malch &ﬁ@.ﬁﬁﬁ@ﬁﬁﬁiﬁiﬂ fﬁ? the ?ﬁ?ﬁ&%&@ﬂ‘ u%ffamaﬁ@a &n.wﬁaé

growthy which was muech %?@ﬂﬁﬁﬂﬂﬁd, &ﬁﬁ ﬁﬁﬁ%@? mmtriaht
sveilability =nd resultent ﬁti&igﬁﬁivﬂ any be thoe ropson for
this bohavisup. ihis is in a&nﬁ&%mity wi%ﬁ tﬁ@ finding af
knake and &iif’& m%@zw

note that the mﬂﬁaﬁara pegime had no infiusnes on the &r&aﬁ%ﬁ
of aagﬁaﬁﬁﬁ_%ﬁaugh its 1@ﬂﬁﬁﬁbw&$‘§f£$ﬁ§$ﬁ by 3% 1: is
pessible that the incresse in @&nv?ﬁaia of grein duo %e the
moisture regins hed not g@saiﬁs& ine aimilar imaraaﬁa iﬂ &he';
bresdth of the %@#ﬁm&éi '



_ ) of emlching « The effect of the different
types of mulchss on ths bresdth of earhead is in keeping'
unifermity with most other cheracters (Table IV). Incresse
in the breesdth 1% in the order as is found with length of
esrhead and also grain and straw yield. Soil muleh had the
woat pronounced offoct and was significsntly superior to trash
and no mulch theough on » par with polythene mulching.  lMove
then the factors like 5oil teupsraturs and moisture, the weed
growth and eanseﬁ?eﬁt rutrient varistion in the upger'iayeﬁ
ef soil wight have influsnced this value., HXnske and Slife
(1962} have pointed out the profound influsntes of weed growth
o the earhesd characteristics in %ai#a. V@t%um, Pack and
Cerputh (1969) too hsd observed the @fﬁé@% ef molsture vayiﬁul

tions on the enrhoed characteristics in maize.

'&ﬁzgzaataen of molsture regimes and mulehing are presented in
Table V. Prom the teble it cen be Scen thet with soil and
pelythene mulches, thore wes no significant difference batwaen
moisture regimes due to irrigation frequencies. With no malch,
ths two higher moisturs reglneswere sigaifiﬁamtly sngsri&25>
Tnds could be due tou bigher molstura contsnt pravailing with
the closer two irrigation frecuencies snd the too iow & meisture
fégimﬁ‘aaa to the combined effect of a wide irrigetion freqkaacy
end higher evaporation losses undor e bere soil surface it the
other treatument. With trash ¥§1eh, howevar, thé wider irriga-

tion frequency, wes significantly superdor to the closast
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freguency, the medium one beiig on & per with both. A very
high resultent zoisture rogime due te the éleéesﬁ irrigeation
fraguency and comparstively enﬁier soil atmosphers might have
besn instrugentsl in the lower values in the closer irrigstion

frequency with trash much,

| nce of moisture regine - The diameter of the
peduncle was nat.zﬁfzaanca@.by mnistura,rasima* But s careful
observation hed ravaaléd that the Wigher moisturs fagimg had
resulted in en increase in the éiaﬁaﬁnr of the @a&nﬁalaltgam
0,892 cms %o 0,928 eus,, .though the diffarence were not |
significant. | J | !

_ of g = Though the response in diamter
of the peaanele to the mulches were ob 8 par, all of them were
significantly auyari@r to no moleh (Feble VIJ). This is in line
with the effect on grain yield recorded: and indicatesits
relationship with ﬁi&m@tav of paduncle. Better waaed sontrol
and consequent nutrient aveilabllity snd uptske might have
heen the factors that influenced this most.

. : _. = 1% ean be cbsaxved fros
the dats that varintion in soil soisture rogimes hed signifi-
csntly varlied the yield of grain in cheolan {Table YIX).

~ As regards the various moisture regimes triad, the
higheat moisture vegime due to clossst fraquency of irrigation
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had given the maximum yield foliowed by medium mmd low
moisturs raglmss, though thers wﬁi no sigpiflieant differencs
betuaen the hizh snd medium molsture regimes. Buy the low |
molsture regime dus to very wide irrigotion fyaguency had
aasnlﬁg& in 1aw yicld and the other two treatmonts wers
significantly superior to it. %hus the yiald ﬁf grain decressed
with ineorsesing soll moleture stress. The percentage of yield
gompared te high melsture reging, wore D9.3% with maﬂ&ﬂm,»aﬁd
B9 with %ﬁa icu moisture ragimaﬂ. It 48 cloear f@ém this thet
,ehnlam eannu& withotand severe moisturs stress conditions
hayanﬁ that orented by irrig&tian fraguencies of i@ deys,
without serious reduction in yleld. This trend wes observed in
several crops previously snd is in 1ine with the findings of
Brown and Shrsdsr (1955) and Musle and Grimes (1981),

F?@ﬁ the results obismined 1t cen be ssen that the medium
scisture regive dus to irpigation oﬁag in 24 days gave oquslly
| goud yields =8 thet obisined with ﬁaahlc the aumhor of
ivrigstions in the hiah wniaﬁara regim@.

The incresass in'yialés dug to the moisturs regimaa asy
be dus to the aaﬁulative affect of growth and yial& attributes.
it was found by enriier vworkers that o positive carrelazzan
exists betwesh yleld of graﬁﬁ srd hedght of giaﬁmg €Faﬁal,
1%333 xet@uf and chavan,lﬁﬁ?, 1038, venﬁaﬁaramgnE%&ubramaayan
1983: ﬁx&shﬂa&aertny, 1962). It is eigmifiuant heve, thai
rasy@ﬁéa in pisnt height te poisture regimes wax alsc signifie ‘
cant, being bigher at the high snd mesdium levels of upisture and
' the yield gf grain too was in the same way influenced,



"xhahgﬁh of earhesd is another faétax'that hes shown
iiﬁ&xm:,reagmnso in this exporiment, Harper sk al. (1931)
and Rengaswany Ayyehgar et al. (1055) have found correlstion
batween the length of earhesd and yield of cholam. The |
influence of moisture regims oh the lehgth of earnead was
alaﬂ:&imixar in that, the high and medium moisture rogimes
- had given sign&ﬁicaﬁziy;&ﬁngar esrhsads and its influencs
was Pelt on ths grain yisld.

In msny other instances like the number of roots @eé
ylant, the mean welght of roois per plant, breasdth of ea&heaﬁ

ol
'aﬁﬁ dimmeter of peduncle the ssme trend was ), observed.

' Eulehing - The 1nfluenca of different

~ Yypes of mulchos ﬁn,the yield of grein is shown in Table VIII.
It wes of interest to nots that the effect of mulches on

the grain yleld of cholsm was highly significant. This

BhOWS tﬁat‘sﬁrghﬁm could utilise tha‘bénaflts that accrue

out of the muleh trostments in the mattor of gmnduogﬁg HOTS.

geain, This is in consonsnce with the firding of Adams

(1962} in Sorghum snd Soezek (1959); Rsndhawa et al. (1960);

Coilings (1361}% Robin gt sl. (1961) in other crops.

The different tyoas of mulehes hed showed significant
effect on the yield of grain, and had affected most other chara-
cteristics which are corrslatad with yield., Yield characteristics



istics like length of asrhends, breadth of Qamhaadé, dinsnter
of peduncle, were sll influenced by the mulehing treatments.
Eavirenmentsl conditlons 1ike scil moisture regime, soil
 temperature fluctustions, end sbove 8ll the weed competition
wes intimately infiuenced by the muleches.

, ~'ﬁg';11 moisture ragimasg it:aas seon that the soil mulch
nad given the mmxiﬁumhyialq, zhfzaaﬁea of muleﬁas on the yield
- charscters that might hevs positively affacted the grain yield
was also of the same trend, fhﬂagﬁ it wes of no significance in
the-ca&&vat length of esrhead and dismeter of psduncla. The
nos b aigﬁifieanf reduction in waed aﬁm@mﬁitian migh%'ﬁava besn
the fector most instrumentel ip registering the highest yiaiﬁ ,
under #oil mulch, ~High crop yidld in weed free trantment had
' been reported by Aspinall (1960); Heleto (1950); Khen and Mathur
(1961); Knake mnd 6life (1962). The sparse weed grovth might
‘have left more nutrients in the soil for the erop to utilize
rfor ite grain ﬂraauetien. '@emﬁarature fiuctustions %o wes of
the highast @rﬁer unaor xail ndleh. &nﬂ natw&tha%anding the
raet that, moiszugs canteaﬁ wag adveragly afractaﬁ. had resultaed
in baﬁter gyawth,and higher yia&d. It is to be ponenbored that
subsequent irrigations migh& have nullitia&_tna adverse effect
of the maiaturg~siress, as fayart@@ by Bireh { 1960} snd Grehsrd
{1961) and -have :ésnltn& in imcrea$e§'?ielé£ due to the more
aﬁa&lability of putrients on rewatting. |

¢ield of grain under polythens mulch wes sigrificantly
guperior to that under no mulch and trash mulching and was



e T T ™ T T

T a -

54

lowsr than the yﬁa&ﬁshohtain.& w&%ﬁ'éust paiche ?hﬂs'is not
in sonformity with the findings of Vieek {1961) and Clarkson

- {1960). The yield cherecteristics under all treatusnts wors

elosly trailing behizd thet of soil mulch though they vere of
no significsnce. Huisture conditions were altered in that
higher moisture céﬁtenﬁ in the to? soll was ?acarﬂed. Howover,
s50il temperature fluctustions wers less. Wead growth was much
intensa, and thé gove ssriovus neture of 1% osu be cohcelved
only when it is reumenbered th&t'all éf it were in ths aa&e goot
sanﬁ_aa-%&aﬁ of %&a‘axep plant, and only this cah aceannﬁ'f@r
ﬁhé_l@ﬂtﬁ yislds coupered to dust mulch. The physicsl competl-
tion of weed roots and the nutrient demend at the vawy same |
ehsorption zons of the crop might have rastxicte& the nutrient
uptake of tﬁn erop and resulted in lower ylelds é35§1%8 the
batter mni@%use sonservation ebﬁainga under polythens muleh.

Graiﬂ.yield.uﬁﬁar.traﬁh maxah,wasllvwar than thaﬁ_abtainnﬁ'
with polythens and goll mgich,:thbﬁgh 1% was #igairieantly
supscior to no sleh, Enis fin&iﬁg in compariseon with no mulch
is inline with the f;nﬂiéka of Collings (1961); Blunder (1064}
and Hose {1964) . H@ﬁ&vgrqﬂtﬁ ip trash mulched plots ves less

than that under @mlyzhann'éﬁﬁAmﬁiﬁtﬁra conservation and ell

soil tesmperaturse fluctustions were sore or less ssme o5 under
polythene, but the yield wes significently lovesr thn that under
polythene. This could be attributed only tv the probable lock-

" ing up of nitrogen for tha decomposition of the muleh, the bulk of

which was decomposed during the growing pericd, This view was
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expressed by Leske (1B54)1 Bollsn and Lu {1857): avd Larson,
Burcws snd Willis (1960} as tho resson for lower yields under
some tresh mulohus, ‘ '

Severe wa@& conpetitisn ﬁcabineﬂ mith tha agxigum
moisture &a&laﬁaﬂﬂ might heve egusaé gha lowar yieid 1n tha
no muleh plots,

ﬁﬁile'a353331ﬁg the reliative merits éﬂ ths ﬂifxaraﬁ%‘
trestuants i£ ean EQ-SQQﬁ that tho higher two molsturs regimes
batwssh then have umet materially alfected cholam yields, even
though differences in quasntity of w&ier suppiied was to the
tune of about 1008 over the other. what is of imﬁarxaﬁae in
this finding 18 thet a medius moisturs vegime with irrigations
ones in J4 days 1is gquite sufflelent for higﬁar.gnalam yiolds
and any water thﬁe,ia used over and sbove it, is & waste and
could be otherwise used. The benefit that mecrue out of the
practice of hoelng W er@agem-ﬂua%‘mRX@h and weot prenoval is
singularly ﬁﬂﬁﬁ%&ﬁﬁiﬁg. in its @rriezunay in incrensad crop
producsion and nlse«iﬁ its sooromy.

I general, it was found that, while thers vas ue
diffarsnce 1ﬁ«éﬂliﬁ yield bastuson The ﬁiﬁh and mn&iuﬁ séil
maiatavafﬁagiasa,'%hﬂ 1é§'ﬁnisﬁﬂx@‘fﬁgima had resulted in
siguificant raﬁuetion~in-yiéld; A1l mulehes tried hed signifi=-
: aamﬁiy'iﬁfiuan&@ﬁ tha grain yields '

Yield data under differsut trestment eaﬁb&ﬁaﬁi&ﬂa
{vida &ggnnﬁax KI§§ shows that sulches had pesitvively influstced
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grain yield, sufficient tc slter the offect of moisture regime,
| It 1s interesting to note thet soil, trash and polythene mulches
éiﬁh,ﬁndiua.meiﬁﬁuﬁe regime and scil muleh in combinstion with
| ﬁﬁa'lav moisture regine had naﬁ‘anlé.maiﬁtainad the same graia
yield a8 cobtained with the high wmoisture ragiﬁa duas to closer
irvigetion frequency, but rogistersd su%staﬁ%&a& increase over
ity end showad the ﬁasaihiiityléf'waﬁaﬂiﬁg tha igrigaticn
fraquency drasticelly without any decresse in yield vhatsosver.

10. Stray yiejds:

It was seen that the avisturs P&gimés tried hed
aignifimantiy iaﬂlu@ﬁeeﬁ Btraw yi«l&,avan though the two hMgher
ruisture ragiman ware equal (Tabie IX). Above the medium

soisture regise due to 1rrigatien once in 14 days, there was
aﬁne&uﬂaﬁy no bansfit due to ﬁhﬁ iﬁaﬁﬂ&#a& mpdsture sapply anﬁ
1& fact it hed dopressed 1t, though not significsntly. Thus
au'igriﬁatiaﬁ-rrsquagﬁy of 14 égﬁé sﬁnms tc be optimum for the
best production of straw. L |

It iz in&urssting_ﬁﬁ'ﬁeta'thaﬁ the trend in strﬁw yield
is also in line with many other yield attributes. A correlation
betwaen the ¥ield of grain and éiald of straw in cholow was
reported by Harper aio al., 1031 and syysngar et sl., 1788
apd the same trend could be observed from this data also,

Hulchses hed evinesd thair influsnce on the straw yield
nigo. AsS in %ha‘eaSQVQZ'grain‘yialﬁvaﬁé maﬁy other yleld
characteristics the 8631 mulch hed registersd significently
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' ‘h&g%aw ﬁtzam yielﬁ Eh&ﬁ any other tyaaﬁmﬁﬁku ﬁﬁv&ﬁ&aﬁia

aneriaa@ a@ﬁﬁiﬁi@ﬁs auﬁ f?@ﬁﬁﬂﬁ fxﬁm waaﬂ eemﬁatxﬁﬁ@ﬁ 1&&&
ether Ji@i@ eﬁg&a&%a&ﬁ might ﬁ&va ﬁ@ﬁi%iﬁ%l? influenced s%saw
yﬁa&ﬁ %@ﬁ. ?@%yﬁh@n& aﬁn ﬁ&ﬁsﬁ w&we on o w&w, Yo muleh hevs

‘ _?ﬁﬁiﬁﬁ&?ﬁﬁvlﬂﬁast &ﬁﬂ@ﬁ ?iiiﬁ th@uga @ﬁ 5 . par with trash mulob.

 Btraw yia&& tromig with ﬁiffﬁ?@n& %xaa%m@ﬁﬁ aembin&tiwﬁs
shows %hat irrigatiﬁm pnce in 14 duya w&s k@%&@r ﬁﬁﬁﬁ that in
'_savan GEyS, ﬁi@h,&ll maleh traaﬁaﬁnta. &h@ Qraaticﬂ ﬁf soil
m&i&h&ag eouid ba adopted with aﬁvan?aga,@vam shen the irrlges
tion freﬁ%anzy is as wide a8 23 ﬁay&, g that haﬁ ﬁa@ﬁyﬁaﬁ batter
y&a&ﬂ then ne @ﬁl@hrg&th.alasax irrdg atiﬁnvfra%aaﬁay af 1& or aven
- goven deys. R o |

@%ﬂﬁiﬁa on %ha sffect of mulehing @n %@@ﬁ gﬁ@wﬁﬁ,aﬁ
assessed from the f@a@h wsikh% mf‘wawﬁa faﬁﬁ?&%@ unﬂeg tha treat-
ma&ts f%abl%»ﬁx},ﬂhﬁW$ very &m&aﬁasﬁiﬁg tﬁﬁﬁ@ﬁ. A8 wes expected
apd in 1ine with all the gv&v&anx ﬂﬁr&ﬁg Vigey m@biﬂaaﬂ flﬁﬁ?}g
Mathur {1960); Anon €1$@3§ to &i&@ only ® faw, mulchaes, &&1 of '

| the fygeﬁ tried h&ﬁ@ ﬁﬂ@%ﬂ%ﬁﬁﬁﬁ w@gﬁ gf&wﬁh ﬁﬁﬁ&iﬁgﬂ&h&? anﬁ
'»{ﬁhn m&x&aﬁm waad a?wwﬁn waﬁ ﬁﬂﬁﬁ%ﬁﬂﬁ under ne muleh ﬁfﬁaﬁ&&ﬂtc :

 Hon %&&%urﬁaﬁma of tﬁﬁ goll ﬁariag zﬁa ggﬁwﬁa of ﬁﬁ@ waadg,;‘
leaves the root aw&taﬁ in Eﬁet, a&ﬁ the uﬁ@%sﬁfﬁﬂ%@ﬁ %ﬁﬁ&iﬁﬁ
;@f smnlighﬁ, uﬁiia@ iﬁ the amlch@ﬁ plots heve c&aﬁr@hﬁﬁaﬁ to

" the incressed wesd growth under n& malch trestments. Among

the milchos, thﬁ aﬂgaﬁf&w&nﬁzy h&bh@? wa&ﬁ growth aﬁﬁa? p@lythama
. moy look @ﬁé at Piret gianea,.ﬂﬁila Arﬁrews gto ﬁaﬁ ilﬁﬁﬁ}
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~ had cleimed ﬁ&ﬂf&@thﬁﬁa& contrel under blmok  fxrﬂ‘§ﬁ1yﬁﬁaﬁG
mulch. ©he fmet remains thet invarisbly in all such experiments
a complete cover of the #mil. warring the susll holes cut for
the cmergenco of the seediing, cften vide apeced sesdlings
Fesulting in fewer humber of snehchaias per it sres, do not
 permit any sunlight st all andttﬁa resultant weed control

" obviously would have besn perfsct, In a row crop like cholem,
ﬁﬁan the polythene 18 sgfoad in bands, echieving only sbout 80%
coverage, the inter speee close to the ored rouws do not inhibit
wosd growth, but amlﬁha'canuraéi, the favourable meisturs snd
soil tempersture conditions might have fevoured snd hastened
wesd growth as is Seen from ﬁha_ﬁwsulté obtained in this
expariment,

More Walform coversge of soil with trash muleh end
consequent unmvsilsbility of sunlight mighxvhave been the %casaa
for the sparSe growth of weed under trash mulch, compared to

that under polythens.

fh@ prefound xéauctian of weed growth under dust mulch
eotld ba attributed to the physical destruction or at least
serious damege to thao root system of weeds at the time of
hoalng to craate %ha_éﬁst\mnlghf By the time the anﬁak ground
portion ﬁf’wéé&&,r&eagafatnV@n&fﬂa&i& to put forth frash
vegetation it is agein destroyed by the heelng operation. The
most efficieny weed control obimined under dust muleh, which
have slse influenced yield end yleold attributesef the crop,
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s %ha i‘uawr that amrgw out as @f me izamxatm@a, fwaz
Bl ﬁhﬁ smwi‘z ﬁma%;mwm o '

. The mmf, m&a ‘v.::m%mm ‘eombinstions _‘ and the velue

. of the extra yicld that wes cbtained were celeulated and the

| profit or loss. mrw e&mml wa wx*éwﬁ ous w ﬁeuﬂy ﬁ?:xa w&mmﬁe
| feasibility of the ﬁmamama {3 ﬁb:la &EE}» The highest gross |

valde of ;ﬁwﬁwm wa& mwrﬂw iﬁ plots gecelving Wai{iy
irrigeviens aﬁaﬁ éus*’ méh, @&93@1@? fﬁuwasi by by plots

| ropeolving | @Wr&gﬁﬁy wmgaﬁm wWith dusg mlamﬁg and the

f mimx@%ma wag mgi&%i@m balng &, ﬁ.ﬁfﬁ» e gw' acrs.  Bug, ﬁemm
the former mwrdaﬁ & profit of BedBedd ud swm: cammi, gm
Patorns fﬁ&w the lm;tar wog as Mgh o8 if&@ﬁ»ﬁ& ng im‘, A
:ﬁﬁ‘amme of &3@,% my fwm? the ﬁ,rsﬁ an@i 1%4 wag of ﬁn’mﬁ‘ﬁ&t" j
to mm %m&: mm !mwgh dust mﬁiek m @@mb&&atzwﬁ with iz'rigaw
tion ones in 21 days heve. given lower :a?ﬁfam mﬁ lower gross

"va‘m& of @W{%m&, it wes unigue in thot it gmm 8 profit of
B.80,68 over control, am:z wan mzsly next ﬁﬁ &mﬁ mulem and
ixﬁmgm&m onhce in w dnys, '



CHAFIER VI
SUMMARY

~ An experiment wes cenducted te find ocut the relative
sfficlency of thres different molsturs regimes, dus o irriga-
tion frequencies, st seven, fourteen and twenty one days, and
€§§§§ types of milehling viz., dust, trash an& polythane mulches.
The modifying effect of the mulches on seil conditions and crop
growth was studied, to mesess whether irrigation requirsments
gould be reduced without deteriorstion in yleld,

The noisture rogime hed significsntly inereased the
height of plants and Length of esrheads, while it had no
influence on other yield attributes, Length of earhosd, breadth
of earhead and diszueter of peduncle ware significantly incressed

by the mulches.

Highest yield of straw and grain was obtained with scil
pulehing at nn&ium‘ana high moisture levels, they belbg on a
par. The medlum moisturs ragima was found best with nll mulches,
while the lowast molsture regime was inferior with no mulch and
polythens muleh. Gith trash mulch however, the lowest yield

wos racordsd at the high moisture roglas,

The irrigation rrsguaﬁay of sevan days did rot materially
incrosse the yield over that of 14 days, snd was less nrofitable
. 4n view of the high weter densnd, .a medium molsturs regime
_ dua to an irrigsation fresuency of i days was found to_ba the
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@ﬂﬁiﬁ“ﬁ# ﬂiﬁ@r frsgan@my, though rasﬂkteé iﬁk;ﬁﬁeg Yields,
wans ﬁf'aéma em@ﬁaaia 51gsifieaﬁﬁa; and would be ngeful in
eﬁﬁhiﬁﬁﬁi@m ﬁﬁﬁ& dust mnlen erested by 3&@3&&@&5 @@?iﬁﬁi&&l
hﬁﬂiﬁ& in aw&aa ol @xﬁwamv haﬁ&r ﬁﬁ&%@iﬁ?u _

,ﬁha yx&e%&&ﬁ,ef”eﬂaaﬁiﬂg‘a,ﬁasﬁ m&iwh,f%héﬁgh.iﬁ does
net help in moisture mamsuﬁva%$¢ﬁ gs*kas ﬁal&éva&, neverthliess
eliminnted weed Qﬁw§@§itiﬂ&, sheouraged wider soil tamgaﬁa%ﬁxa
f&uaﬁuatiwﬂa, and reawltaﬁ in %e?t&y grop growth snd highar
yields in this study. The cost of ﬁ?ﬁ&tiﬂg a dast mulch wes
resscnable and proved profitable.

 Trash mulohing ond polythons mulehing aid mot compare -
wall with soil mnich a8t any of the %ﬁi&tﬂ?a ragine %rieﬂ,
besidos the cost of polythena f£ilm was gr&h&b&%ﬁvﬁ to be af
‘.aﬁy use a&;gﬁain uz&gﬁ. o

A maéiam molsture rag&ma maaaﬁaiﬁaﬁ by faytnighuly
drrigation with surfece h&eﬁﬂg to erente &ﬁﬁﬁ muich was faanﬁ
to ba the ba@ﬁ &gr@n@mia praciics fﬁ? 1&m&ﬁiﬁg wBlar usa and
ziviﬁg a&ghar ylelds with Bost @ﬁﬁﬂﬂﬁi& retirns,




| mﬁﬁiﬁ@&%m&%ﬁ‘fﬁ

. %yaaiai;dmht is aﬁkn@wiaﬁgaﬁ t& aﬁaﬁmﬁa£&ﬂ&ﬂlﬁﬁﬁﬁi
BebCuy Befia, {Agh . 3 .'i.t%m, m.fﬁy (?éaamngtm}, ?mmﬁmr 6f |
Agronony, for his vslumble. ga&é&m&a and holpful saggasﬁiaaa -
during %ﬁa course of this iﬁ?@&ﬁi@&%ﬁﬁﬁ,

&iﬁ&@f@ %&aﬁﬂ& aro aisa ﬁue to Pﬁ@fﬁ&&@? %ﬁﬁ.&keié, |
1*§.Ekéa@iae?? and Shad A.Chnny, HeBeo. (220, ﬁaﬁ@arah Assistant
in the ?aaa&ﬁy of Agrﬁﬁamy, for @hﬂir valuabla ﬁ&gg&ﬁﬁi&ﬂi
and ecnstruetive. a@iﬁiaiam, o 5&&1 Kﬁﬁﬁﬁeahﬁ % ﬁeg{&gig
&ﬁaﬁ&@ﬁi@ai éﬁﬁist&ﬁt, A@?ﬂ%ﬁlﬁﬁ&&l mal&&ga, ﬁﬁiﬁk&%@rﬁ a%ﬁ

his ﬁtaff for %hﬁiw help i& e 3&&@@@@1@&& avglagﬁi@ﬁvﬁs '
| rasulta snd o &ﬁri égﬁkﬁaﬂan E*ze.(&gz, Fayﬁ‘m&ﬁagQr for th@ o
| faam.am &mw&eﬁ in the field am@y* B '

&raﬁaful aamnawxaagamaﬁt is a&&a waé@ @f %h@ racelnt
of the entire quentity of blsci g@iﬁ%ﬁ%ﬂ@ film, from Messrs
Union ﬂarbiée {Fvﬁ) Lté, IR

, iha &ﬁ%ﬁﬁ? ii thnn&fﬁi %@ tha %@?ﬁ%ﬁﬂ@ﬂﬁ of i@gmla
for éaguﬁing him o aﬂésrg& this ?@gt meﬁmaiﬁ Course. -
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APPENDIY I
Height of plants at %0 days ' Anplysis of Varience
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| APPERDIX 11
‘ Fumbag ar 1aav$a pur plant ' ﬁualysia ﬁf vﬁfi&uaa'»

&euraa Dl ‘ s.s. H.S. Fa

 Heplicatichs B 4.3 D.84 -
. Hainplot troatments 2 2,15 1e18 2,46
Beor (1 0 10 4.63 0.4

- T

Bub plot treatments 8. 123 04l L35
Main plot x Sub plot & 0,83 0,16
grror (2) - 4B 9,23 0.21
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Lenf ares per plant ' Anelysis of Varisnce
[ wnim&nqwununb-‘r‘bomﬁmquannu-'u&ga;-n.upng‘-h-‘n’uan‘mnf&»u L LT L Ly en
Bouree ¥ : S8 ) ﬁﬁau : Fe

Meplications . 5 502476.97 100494.93

. HMaln plot tremtments 2 11578.54  5789,27

Evror (1) 10 2127492,26 212742,23 )
Sub plot trestments 3 320445.19 106815.06  2.76
Main plot x sub plot &  14B0956,26  24826,04

Brrer (3) 48 1738575.07 38636. 00 |

iotal 71 4843462.28
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APPENDIX IV
Kusber of roots per plant Anslysis of Varimncs
-ﬁ-ﬂﬂ'”"‘_ﬂnﬁﬂﬁ'ﬂﬂ"‘l‘h%ﬂ'!i‘n'ﬁ-.‘bhrﬂﬂdwnﬁqﬂwﬁpg“tv.ﬂﬁ.ﬂ*pﬂ!"ﬁuhﬂuﬁﬂﬂﬂm‘

Source - , De P BeBe NS y: 8

o o o 118 0 1 e S 1 250 e o
Replicstions 5 2063.86  418.77

Hain plot treatments 2 41.69  B0,88

‘geror (1 . 10 1833.88 - 163,39

Sub plot teatments 3 263.58 87,84 2,13
Main plot X sub plot 6 188,58  31.43

Brror (2) - ‘ 45 161,88 416 -

Total - Y G043.468
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. ADYERDIX. Y
Weight of roots per QZant Analysis of Variance

ﬁﬁﬂ?c@ ) , 2’. Fo 3* 8- . ﬁuﬁ- Fﬁ

Replieations : 5 198.96 39,79
Hein plot troatments 2 4e48 2,24
Error (1) 10 54,06 B4l

~ Sub plot treaiments 3 15.19 5.06 1.37

Mein plot x Sub plot 6 §8.60 . 9.77 2.26
trrop (2) - 48 154,61 4o 52
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APPENDIN VI

Length of eerhead o Analysis of Varisnce
T w0 1 BN A R R I U OO SN O U U T A T O U e S R 6 O U O A T T S T e W T G S e R B B Y e T

Source : D.F. SeBe MeBe P

Beplications B 4,71 0.94

Main plot treatmenta 2 . 3.34 1.57 5, 76%
Error (1) 10 2.86 0,29

Sub plot trestments 3 2,99  1.00 8. 254
Mein plot x sub plot & 1,18 0,20 1.25
grror (2) 45 7.19 .16

e D B W A 0 WD N A N D T S A RS G0 A AR YR S e S S B A G A TR A B A W e G e e S T g S N D S e O e T e O

Total 7?1 28,87
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ARVENDIX _ VIL

Breudth of esrhaad | ' Anslysis of Variancae

S R O A T A O O W 0. O S A O R AP e N A O 0 SO S g A 0 O S SR T ) A T 0 e N
Source  Dei 3e8a He 8. Po

hwowﬁna?hb-nbhphb&n-mdnsuﬂinuunﬁuuou-bnu'uuﬁuﬂuwnonﬁn»-nuwunw‘#

Replications B 3.6269  0.7264

. Main plot trsatmsnts 2 0 0.3486  0,1748 1,10

Beror (1) 20 1.6960 01698

Sub plot treatmarnits 3 0. 9545 - 0.3182 | Gy 40mw
Main plet x sub plot 6  1,3388  0.2203 3,008
Erpor (2) 4B 3.2536 0.0723
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Total ’ 71 11,1204
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Dismeter of peduncly . » Analvsis of Varisuce
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Main plot % sub flot 6 0,0838 0,000 1,90
Error (2) o 48 ;g.ﬁﬁsﬁ 0,003 e,

Total - 73 0.3476
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GRAIN SIZLD | | ﬁi‘ié‘iuﬁ 18 OF VARLANCE
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f;myazemaxma 8 465,27 98.05

Nein plot treatments . 2 68877 343,30 7.20%
Error (1) . 10 476,30 47.69 -
' ‘$&h n&aﬁ ﬁtaaﬁﬁanxs B 3875.5@  ‘5§%*§$‘k. 17.50%%
lein plot x sub plot 6 896,00 65,33 187
Brrow (2 45 WBOR.E 8650
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STRAW mm, o . AHALYSIS OF m&:m‘:@;-

ﬁ@'ﬂm%ﬂﬂﬁ’”””“*“ﬂ-ﬂ’*ﬂaﬂ“**‘ﬂﬂ‘ﬂﬂﬂﬂ.ﬁh T NG TN T A A O AN T N WD T . e N g W LA

HSoures . QQFW gu@& ) HeSs .
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ﬁa%&ﬁ@aﬁ&%&a o i.; 5 | 1952.83 390,37 |
Hain plot troatments 2 433,52 216,66~ G.14%
Error (1) . S U 523,48 5@.35 o _
gub plot ﬁreatmaﬁfa 8 . 788,08 246,08 10,018
Hein plot gvaab ﬁi@ﬁ 8 '\ %%gﬁﬁ_'-i 16.76

Eoror @ N f @5 1108.32 24,68

Total o 71 4B47.54
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Fresh weight of weeods Anslyails of Variance
S w2 T e S TN O e N R A S N O DO R N 00, TR T e IR . T s oy WO N At i U S T e S O e e 2 0 2 S

Sourca : 3 4N GaBa He 8 P,
Replicatioms B 8.0 .74
Main plot treatments 2 1634.26  B17.13 833,81
Brror (1) | 10 9,78 .98

Bub plot trosbtments 3 1084, 70 361,587 . 188,38*
Hein plot x sub plot & 169,78 26.63 13.87%
Brroe (2, 48 BB.43 1482 |

-Torsl 71 #9883, 62
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Grain yiald in kilagrams rar acre

Trrigetion frequency/ ) R
Hulchss 4H iz Iz =~ Memn

n“‘n.n\'ﬁnuﬂn»--n&b-i—nwupnmnm.mnnunnnnn--- N VS S W N D S R e S oy e e

ﬁl : 22l1.8 R2OS.E& 167.0 197.4
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Mo : 208.8 8249 2l4.2 318.9
iy 38,8 238,32 208.2 228, 9
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- Hean ’ 238.2 230,68 2@5!7
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APPERDIX 5

Straw yleld in kilograsm per mcre
uun&ﬂhmunuumwumannmsuu&na..nmumannunq&unn»mwmﬂnn-ubnwnun—u-n»»
Irrigstion frequency/ , u - . '
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Mg | ame 00 4282 4065
Mg §213 5228 4411 4851
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APUENDIX X1V

Hean plant height as influenced by mulches
- ‘nm%hvwwnlﬁb‘&‘n&hnﬂﬁ*w%%wuabmﬁauﬁwaﬁu«bwuq‘& Qﬂ-ﬂ'*@biﬂ.bﬁ-h”ﬁnh’bﬁ"-ﬂi”ﬂﬁ."f
irestuents Hean plent height (in emy)

e O 15 300 4 ok T S I W10 T O a2 M S 00 . 5 . 3 AR i B s B e e o 0
My . 166.88
g | - 167.78
Mg . 18R,
APPEHDEX XY

Hean nombor of leaves ae influenced by molsturs reglize

T U N oy D O AN S S A B e A S YO i i S T R R G G e O N . K g W T A T e TN A R N A A e O < S0 ey O W T 405 W S N TR -

“restoonts . Hean pamber of lesves per nlant
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Iz | 6.714
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Hean number of lesves ay influsnesd by &ﬁlﬁh@s
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T e
Mg 6.858
Hy | 5,586
M, 8890
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APPENDIY SVIT
Leal aren par plant ag laflusnced by molsturs regise

R e O Uk e W B A SIS O W N U R AR S R EEA PE P TIr N U D W BI5GB AB B A AR S D W Yo S0 s @

Treatuents tiean leaf aves per plent(in sq.cny)

T R T NG SR O I T PR 0 A MR T R S A S O A0 Gy R A AU A 0 Y W SR g e Y SO G O IS5 g e G . 5 N gl O R 4 g

I ‘ 1834.545
in L 1868,438
i3 . 1864.572
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Leaf nres per plant ss influenced by mulches
W 0 O 0 S O S W U SRS O YOI ST L 5O S U e W 55 0 S G 1O O 0 2 e A e WA e 0 D S o S e S B et A 9
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