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llflS) ttert -Ite'eatitioii el 1 isps'-^to is

©oMtioii ffie /i©M wMIq 3 iimi0

#£fe<iti Is M Sa4is# yioM ia^irsaBt

«f .^iee If :iSiiii appHoatios wm-r©i)03?tea %'Sii^i ^ -

t1:p#)# ClfTO) fe3£iiBi«.iaci'e^© toi

#fai ji©M of %iieat. I)|' .slai ''#i>^li.ei.tiiii^ (1964) issa^ed

siae pjli^teta fepplioetl® tQ a#i soil® of

•ims&m^ .ai*; •

Ct9S0) tQimA ifgigit W

©in#, §2?:ewal Clf^i) ©Maiagi film .

faM' i M mhm%. W spilloaMsa ©f 10 M m

roiXf Pl^ifioaat im^mBm im tli# Mitli



^11-
I

aiffc^eat 0 Mlm Mm

Ct»)# C1f64)t le»«, Ctss#).,,

-Jftstil. Cl964e)f I^as^fese- 0% al« 11970)-*

Si-ielsisMtstlisr m rt* -ClSp^'rt Mmim

mA Ito^. i%BW #&ae-?^al- s liaes' aimbei's ia

Mpi: -appMertSfia fe»t. reiJOrtM in tii© .sasato

ef -#f taip' et 4lf75)

0-lstttea yieM of .M.ee in Mxm 'soiemte

its© ©f ^tec sliest© a.|̂ pM<ia1s3.oii'« IMmpsfe- Siapta Ct-91i|

.a?epfi^.ef| is^sesQ^ yl©M spt-f St ,©e»t witli sise

sQl-#&t0' a-tpileatC-m# ^Mm aj#©, .efese^M. urn m&m

rnm^m pt f&w f^el© ms. mws tlSlm w^'

Sim S3i Mm^- ;Cl9fS)

&% £13.# lt9'?S) timt- sia;^ .sj)g3.t©s^i^ii teei^aeei.

"IM mines -^3. aa^li a® -li^ei'- iimtea?#-

p|®,i |it4^tt„ pmic%^ ete.#, ^aiso S3?a|ii

,yi©M-« Si^i @t C1979) TOpiiai tlie 0-f 15-841

m t€smim*& sritM# tliQ effeet- @1, sine

Qiit0BMm fa fii©y ©fesst^et -fetet slae •

ia^ml %U^ .^i©M '©f, widest siae.

tegpsas© to % % 1 % mo^*

. S^ciugft Mm ig

%li© i#at ©ffisi-^t gipa 0b.mi3m% i&r tie© ia tli©' a«^eatiQm. of

mrnM i©fl©ie»Qj Ja 0a?op0« fii@^i£i»a sf fertlMs.^©

#© wea.. as %li0 Ma© <i£ me .tep0r&-0Bt at ©1*.*-
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*1,5»

. .et Ctfff) m M-
f'

:ia©tl40ii •ils&:feii^il4spli-4£ti tr fielt ©foi©:* ;.i|a3&§ift

•:«0©si@lis: isfgla^a ClfTl) •ob^s^d--teto tlit ; .,

'aifferant sstlioflo -of ©.ppMoa-^Ma ,si.^fie^ta.y;...

'im£Mmm fi&M. iMm te is^rel. tf'mB 25 'kg

• Sr , •' •HBmirn Seaiims® Cl979)t syj«^

mM •te®' CI9f?) .®ii lli^ ^ «l.fr'i!9ff) -i^sla^ea sla© m&^%m

a. Cliii) ©fes©®^a'-liie:fe fer

•tiie' M $m^m iefiei®©!?,#. •siat ae. s ml#

•eiioiiii s© sffliii fsioi?- %©. .0?*

aii Sia^.;CtSf5)'te » t&iia^

• ipi^im wm-n0t es _«!&§•

• tei^aieast .m.-tUm mil #$ tte|. llBt of 'S.«iisig#.

CiSIf) fe'fe "bli#' ©fffietlifepes®^ sfp2.|e.atl..©a

9t Mse-, MQiaM 'ratueeS If .-sp^^: •©% stsgai*.

•file .-fefei eesit^tti. by-tM.MI. IMia

Oo^os^iastei ft^. ,itt iSTT^Ig ea -wM^isfe.

iMloateS .ftel. •sfil s^pM.^e-feisii tf saSfMli©.® ..itio#flmt##

-.ert^ate eafl. oscids -wf jsIucj' ig,®© -giafii?liOy mm- Jolte. .

ea® 'bbM -SQ^ag'stlMs lai imwQ^^s msiu '



MATERIALS AND METHOBS



A field-"w^s'laid. out vlii a-oialti'gators*

field, at MsMma. <Eiit,ta2iai). i4th .a irimf to s.ti^y tlie effeet

•of 4iffei?ait of .sine oii :th(3 /.growth mA yieM of :rie©

tjgijig psd%,' Slie.fieM -wae located as a siao

aefisimt ai^ea efter. snaijrsis'. ©f aoii samplea feom vario-us •

3i6catlon0 ifi ICiattasiafi'.# flie goii, t^e, at I^athwa -was rlTer

siiSTomsl^ea ^ .:....

02fOT)tliaig'M.atogy' q£ 'the. 53,ao©#

A aiagle ci^op ia tlie pmlja seasoa. is general

pftttem' of ekltifatioa p^eirailiiig ia tiie 'area., thQ field'

%& flooaei, af..ia 'mi will

T(ma^' flooded 'till, tli© &Qms^®mmmt of %h& o^oppiiig'

Bm&o'fX iii Sep-&eafoe3?« • After sts-ea^iiening tlie outer bmids,

fi-eM. is .§yaiiisa pad •e'0ltimt.i<sa l& stai'ted.*-

fli©- -phyBimdhml&s^ of iiiie soil ore

In. 1!ab3.e Ka) t



fatt® tCs|.#; ll^sioo-eiieisi©^ p^opes^ie# mi tfee soil
' , I^OB a cnal^i^atQ^e® fieM at lia@tli¥a*

0tar0t3 aai^

Wlm& sm5

tUu

Piny - _

0%s*e« p g.

' 0»2ia ,m.«iti9©/^

isfgosi;# •e^icm

tttsl.-S, G36vj:

f#|a% fgi| . 0»042f5 ;
Ig® ' 0o15-<

fstai. % ,••

.% iWSA} %•
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igeataent ',' '•

#'f# " ' ."^ ' ' '

ig , m'

• *f©:^'^", ;tt \
- V^m^'^90$ 2aS0^ gelatin

^ iM} ' * atpllostim ## •©.## •• .|,f: ' -
Cat) la. aaO

%

•^- lit Ug 1-4 '«t' .»©09«pift ftiM

PI ^ tf Ct te^f® Qf

lift- 9$ i@^a#i ^

* siiS0i 0.
•#.

•^ • - • -f*

. ,«

% * lit

# f #.0 •* -lo#

# %t -^Q-
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MO. OF TWSATMRNTS ••- 21 Ofe«l<5N 5-~ R-Q ."D RS PI1.I CATION - 2

C^OMTt^Ok »ngU|-3o -f 300 C*.o/h«
*\nc O i«g *''•So^/hce^ 3o& kg C«.o/h* " "*

* n^U- + «oo Poli'fci- Ap's o-lS % •S«5"o4. ♦ "S® ••
a n, 10 tcj *iiic su.lpb^.'b. •<• 150 ••

= ",S-

V

•* "tSr ••

.+ 60e ••

^ ISO ..

•f Seo ••

•f. 4>eo

<5o -•

=^n»S-
-

^-sS- ••

^"4*7-

o. S %

^ 3 a*

+ fiOA ..

+ 150

-«• 300 ..

-i. 6ec ..

R<»o^ cli'p a.y» Zn» Su.jpt>ui>nY 15® ••

FIS: 1 . I Ay OUT PLAN - RAnT)OM1S£I> (JLOCK •DE.SIQN

-tv3o»

-«- 600



Zail.2

ZtSgEo ,
t.

2il^(1?1)I.Q '

CFi )i»g.

h

•y^-— "i

z%(»i):i-?Q

aiS0^ •*, to '̂ sO tso kg/ha
.^.. * Ce|0 300 3£g/lia

~ ?•»

2xiS64

- Bl^30
4

ZnSO^

i •»

•«-r

ft

•ft'

9:t

QqQ 600 l5Sii%a

20 "»• ®aO « tSO kg-/%&

,0 ,. Q.bB •• 59^ Iig/iia

^ Ca§ - 600 kg/iia

30 l£f/ha ^ Oso ^ 150 fesAa

* OaS ^0 kg^a

GaO « 600 kg-^

- 0#25f3 sp3?ay ❖ eg.© 150 i:g/ha'

. t Sa.0 -- 500 Icg/bs

* OeD * 60Q k^/lm

0*5#. sprs-y * OsO •-*^•150 fcg/iia

* GaO * $00 k,g/h&

* GaO iOO ^s/h&

%Q. >«^ 2|: gusjj^BsioB- -f 150. kg^&
it:4ip)

C'aO ^ SOO i£g/b#,

-f- OaO 600 feg/h©.
i'*

ficsM ^aialtige

fhie fieM ops3?atlta0 out in the s^e aamies?

as viBB acme-by me ^sXtlmtovs iii tlie a^ea %tio wefe f03J.©%ii»g

•feliQ Baeiwge oC fs'ao'fclaep .yecom^atioE© pad%

h;^ Keg^ala AgjclcmitT^al UsiiYe^ity-*



lligseay

fMeaty kg 03O&. .q,T3£a|.ty Ss '̂b s©eas mm ^'^^^ger^nated

eiiM. B'owi ia "tlie seed (Jyowtli i-fi xiyrsery wao good*

iwcs: QgrayisigB with plsxit p^Wotioft Gli0iai0a3.g were S'9 s,

^oph^taM'^- mBBme sgaiaati itigects. aai pmtB*

Boon af%.m tlie .dewatering of tlie pa^aselcli^aai tlie aroa

selooted wsb li^3?ow63 esati flsM mjss

aMdod imp 42 p3.oiS|, ©a^ plQ-t Umrlm ^ of 6 a 5£ 5 ©

(30 b%pb) aiafl w(g3?@ separateel hmiMs o£ 30 e© widtli# Tlie tous

^0^0 isi O'Gtei' feisod. of 60 diii wMlsIif wltli •p?©"VisiOEi for

md &mSmge.^ Mm at %hQ TOg.-uirea ra^QS wes*©.

applied to eacii plott>0 a&ys 'before pimtiag tae riae.

seeaia^s. ih factosipSios

msl&%^ of-pota©B. i7@0peD.t4ire3,y "were ©.ppS'iea at the imifom

of 9Q%43H3 kg/im as^praaarib^a la tlie yack^' £>£ Xfi^aatl.ee©

x^ecQBsr^Tdedi tlie A@?i0talfO2?'a2. Unl'v^eity* Half tliQ

'sitrog^j MUL pSios#iate aifi «f m& p<5task west 'glTO as •

applloatioii.,, 50 :p@i» ceiit. i:iit3?og©B was .

©.ppllea a© first top ai^ess eM, tfeo ^emainiiig niti^ogea ^ Iwalf

pota^ %tQTB '(appileS aa top daJesBitig at tbe tise of pmlcle

initiation* tlie soli appMeattm siimef, siao.

St tha regpirei levels Woaa^^sted^iaat before trmspl^ting*

t^e root dig of siiKs'j.' tHe seediij^ ^oota were dippea ia 2<l

enaissKi'sioa ia wat@2? tjefere traaspMiiting.,* 'Eliil'tj' days

024. fefeltl^ s©e^li?igs mm nB&d $ow tra^i:teiting.;,: •fwo plants



-1-9^ _

pel? Mil witli a sx)a©iag Qt 20 on vmm 'feraasplsated#

®i«a firaiiiftge mm 0.mm. aeooa^lag te seeessi,tj.#- _

Haafi weeing ^oiie- twie© to cmlfol weeis#:. Plaat px-oteetiott

aMS^QS' wsre telrea ss ^-1 y^^iairei# folias? applications:

ef 0'*'25f'̂ aiiii 0a50 aific iii water we»e eaaslea mi% eii

t&s m^% t^gmspissxt&s^#

Sliere ms goofi r^ii tile stages of t&e crop

g '̂owtli,* file general sta&# of tlie -crop was. th©

pei?loi.* It jsotiaM timt t-te flcv/^iisg vma w^tom iR

Bim plots#; • ..

2t& fiaia MB& at: f'oll. Baoti plot

was li@r?est.eaj: ^tferesliea' ^ te-iea Bepa^stelj* Wat.- wmgMB end-

ix^ t'jQlgfe^a of .grais gstjafpif wgfjc^.eQO^ei;# Hsps^eseiitsfeiw

©a!iipl_@s of t-li© grsia gM straw from es^li plot v;a3?e eolleoteid _

^es-^fireS foa? atialy.^Sf ©ftes* Srying xn im fiii? oirsa at 70^0

f03» 6 lir... , ^

M-ometrlo oimex^atiGtkB

Smmling ysm as isrescriljed Ki^mohBA G-om&z

•Ct9?2.5.s • 'Slie foilowing ©Bsdrmijions 3fel0tii?-g-10 aM

fieM cji^aot-asrs' of ttie plant W02^^ ?^e0fi.€d f3t?dB eaeb. trestmeiitf

k* Otieei'^tlon. on -Dagameters

1,, Heiglit of '^e pigat in cm at ^Otli '3ld^^ aft^

fes^pplmtiag

2* Hel^t of the pl^t atist l>efos?e lisrvest

51,,- filler eotsnt 0x1 the 3Qtli fissy tlie nimber-of-

p^Mmcti^a tillers et liaweet*



•B*. JIqM ^ •

Cft) -of fiia.©!?®

lb.) Wmrnm &f .^^as .p©^ p^-ele

i^} p^ateli

(€) Qt filXet

ie) f00&- ^als wei^it

St m sieM.

Ca) Tieii ©f #?Ma-

(to) ¥i©M --©f atmw

(o) UraUiistew ^atio.
:•

If ,^aS^ysis.

Ca) ttti'Qgsii ia Ife© amjaa^e ms ietea>Miiea tb©

Mies?Q«fc|f3.a:#i|. ftetliei. m smimm Ct95§) t

CB) fsifie i®ii ©gl^g^t #f He glsat sg^teMsl. ms'

•" jtrfi^eS^ ^ Mm- laeM £m *!&© feltoiiis Bs-^i»ti©ss;i^

il) . fii0spliwi» fey f^i^d®o3.yMati« aetlioi tisiag

moto^©l@et2?ie 0:oS.-d«'ia@te»- (jaofesmii ISS?)#,

ill} Wotmsim. mMm flsia- Z%Q%me%m m-. witoefi

§e^Bm C

illi) 0Qlei^ -m& .E^eilm teysenste tife&lton metMi#

se gkwm toy ja^fescM C1967).». mS.

{Iv} lime -idtli %li# Mi ©f Afe©©ypti©a Spse-fcre^fttsae'les?

m -"te^ 'Toshiia @t ^.» <t976)».



RESULTS



. aMiiii

-fM iafe m. Ili0 wmi&m of %ii&

Mm m $siZmmM- % -zlm 'fipfi' iise -agplAestioia. is tu^

fiiM. mpS3®la®t eu.e ^5TOBest»^. ift f:mh:lm f5»;

I "aiift g ftesait Ma ©a Bim

om Mm$' #a;ffe9- imi^- M tli# 'sanies^ plsn^ lael.^.

ef Do*75 #a 'St' '^s ^ee©t4@l ia p2.c>& wii4.ssto.: ifaetiirei-

rnp^ssmim^&b ' smM 0$m Ms m&

.falteei If l^a^aeats: ^|©.'tg 0i»§- ©iUpbat© tis©-^a®e: -aai

m ,fcs,iiJi0. '06.»35 W «

•p5i|.f§ -&M [."SkB DcmtyoX s1|.

if 0©# iHerosse: M-,,plsssl U&10M ma foiiei.

to W ef sis©' ©a^isft

$t 'tfe0 easfly ot^es ^o-wtb# luflamoe .ff ,31# .oa ••

vm set- si^a^ssit:* AtpSle^ito M limB §i%. _

m% ine^^ee.!,»

-- .file t|.3.3.®'#§m6%hs .©f p'diuetiir^

tillage, is i^s^- Ts^ioiiS ti'eatmeat# #ires. Is

fabioa S« # ^8^ !■♦ IB: "tie. mm^& ^ jaaslam

'•liliCT ,is^^- Ii:»1S wat 4a P-eti

20 kg ate ^gaaigto# ,p©r Igeta^S'f, Ms© sff24.ea^i0ii-mmo^ ,

-a. a3i.,#% ii2jgr».s ia- tie #f tiitea* M etage.t.

egais, wa© ei^si.£i.,fi?9at -i-mmmM® .ia tiU.®!? is

tlis t^es-tet flat*:, f 1-1.3,^ tf 21 *§5 20-«6 were



1,». iafltteme of ^im sM, iiaa m. %tie EeiA-fe of ,i?iee
et- 50tli #f ti'TOplastsMda (is eal#

%.'§ '1

% 54.90 • mm • 3B..m 56»55
%l, • 5*5.65 • . S8*^ BBm mm
2ng 61,00 59f45 f 8*2© ' 'mm
2n^ 53^20 mm • mm mm

§€•50 .59t45 #1*90
2Bg •57.75 54.^45

'

€0:»?5 €0.98

Q . - S#tf5 SS*98

Ifeas' $703 S9.#a§

o#5s foE' sijie- meaas
foi? L
%. .3£ L ^osbia^il^©,

©•

S3

S3

3.6874
2.4140
6»3860

f ^Ma a-« Iiiflnes©:© ©f ^im., ilse m. me oi Tim
. nlmt Cte cs)

m

M-
'Q

1

2su

-^4
ar^
%

6-#3)*
«-•»

tt

% . . , . • % Saoja

fi^QO f 1#if • ^#65 mm

mm •^mm • M#0 • 94.^66

iSi® . 93*75 m-m 95*sa

•96»S5 • 91,50 fitW . 9? ,*16

f5,5§ m-M

ti,a5' 93f95' mm •

93'»60 mm 92*1i

fQl- sIbo l^^al mmiB 's 3 #0168
S ' « .1*§745
ia s. £ ^©sbiasiilcjm
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Sable 5. IiiflaeBce of sine an«a lise on the tiller comit of"
riee plaat at 30tii'

%
Zn,
Zng
3ru

2ii^
ZtLr

Meeii

Lq ^1 ^2 Moan

19-35 17i»00 W,25 ^ W*86

18.90 . 18#05 • t8»1| 18*36

21 #50 21i90 22,1.5 21.85

2I4IO go .25 19*35 20,23

15.40 •• 20^^40 18,90 1B.*g3

16*50 20f00 ns^ 10.66

18.30 1S.20 20400 18.33

nm

0,13. % Ma2?glnal aeaas:
I*
221 2C Ii d6sM3mtl,0m

19,55

2.^0319
1>5302

« 3.5194

Uefels-#,. tfiflB©».a,e ;o^ lime on tte •tSlles' ©0mt
©t Hamrest

%
Zn

^n.
1

2

2i^
^^6

^1 ^2 Hem

i9.fQQ i7*.ia . 16,75 17,65

18VF5 17,95 17#55 18*0S

21.40 22*55 23«t0 22,35

2t.*05 20,*20 19*90 . 20 *38

15*80 20,m f&*70' 18*36

17*35 18*30 19^0 18,43

18*40 20.40 20.10 19.63

e,-B, % M^^giaal meon© ~ 2•#.684
•" , tr == 1-75?

% :e £ qoEbimtion c '4 #649
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Tabio Saflt2®i<j0 tf' '%lm m tiie- Q '̂"
P'oStaotiw

1». leatt
a '2,;

%, • • ' ^ .82*916 . m-im- S2.629 S3,W
.2&I $2.'m . :a2.,453 ^ 62,861 32 .462'

% 83*565 84.95!? b6.953 to;3.073

Zflj ,84.915 .i4»a30' 87»552 ,

%g
%

62.469 . 8?*154 CO.364 85^523

m*5s& S?*466 81.799 '84. #519
m*159 ca»i0S ' 85,-419 '84tT59

mmi • • 'ai#2f mSBB 83,9©# .

C:*B* %, lte£|liml mema 4»4263
»-• '• 2Sm
2a Is combina-^xons' « '7.,6t560

Isfltiesc© of 'mi&'lim m% tte
pasiele Cia ca) ,,

.-•M

% .. .

M&m

% '22,1Q . 'Z?M 'mm 'mm

2%

2«2 .
"84.1.1 'ms& 'm^M

"M.sa '22^30 'mm
'25*20 24 .U 5

'23,15 2df3Q •g3.55

i%- ' gff*5 ' 24.15 '23M •03.45

-Zi^ '&2mQ0 • Z2»W

Me®; ; . mm • mm :

§*©,
%•
%•

llaa?iiimi »si3s.
^ s ^

•s 1*0£«1
». 0*1123
«. 1*854w



a?e0o^^ea for ©t 20 isgylm#- 50 kgA^m md 0».25 p©^ cent

application of sine siiijjhat© respeoti^ely* SimQ appli*^

•nation did aot- @hOM m^' iafltaeaoa on coimt:*'

flie aatB on tlie •pyoduetiY© tiites as

iijfiiaeiie'ei fcy Sine iias' ire givea in Ta&le 5 * $li0 masiim

p©r?3eii.tage of S7-.i4 was mooM^ ia. the jilot wMe& reoeiveS

0*5 .p^- cmt s4ae mipfc^te as foMaa? applisatioa compared to

82*6 .pes? 06O.t tOT tiie oontrol plot..*

fieM att2?lfeutes»

1,- The. data on the l^i^feh of paiiole m infliaeacea by

sine- mA Mm© :#:^e ia f able 6.*

ipflicstloaa ©f a .sigoifiomt immam in

tlie i^gth of pmiole^ 31ao sialifcate .appllM as foiiaa? spsay

regnalte^ ia the mMmm leiigfeli ot 25 'cBi follow^ by the soil

•agplie:p,tioii of 20 kg ala© p® lie<3t©3?@^ wMek T&mXted

4b 84f5 GS for ImgtB. .of paMQl0.f In ooatyol plot tto^ Imgbh

of paMele imB OBly cs* $lie ine^^eas^ doses of lime

Tem-s^ei, a deer-eaoo in tixe of gasiicle*

a*,. Beta m tte nwafees? of ^m.m per^psaiele as '

iiiflueaooi by "vb^IOiss treatiaeiits aye pr"es@i.ted in fable 7.%

the iiiffiibiSi? .of g3?aim pe:£> gmlele was iafliaeiieed by slae

afpMei- fey aiffex'^at raatbods aiS, mt leirel^,., Maxismm

Htasatoeap q£ 192 ^sia© $iQv pQ?aiel© ©piald be yeeorded la plots

wMsla received 0,25 por eent of s^jlpbate'foliar



2



•»26*

i73 ^aijas. pm ^pasaleie foa? aoii apfM*

oa-feion m 39' ym fSip' m. agaimst •i:g4«35- .

geedaS'- p«ap- pajiiolta in tSie eont^l, -piot*;

3^r 1!h0- i?e0Ultg^ on the tiilesi m

^fect^ %' sine caafl Mme- ia In- 6«,

It .c^a ^e mm %h0 •©£ 95*2^ per

•fili^ grain t^m tii® ©ppiiosM^a of" jsisies

sialifes;^ss .ai if iQk'B^'- feeetWu foliar- app3iiqsti6ja- of

Sim' also 3?©saa4i^ '$mwemo in, ^©••.

p^e^:l^se ©f

0 t Tield "Of :qM' steaw.

the testiite ^©ialiiag tiie yieM ot -^aln jgiid Btrnw

m$ .^M.mWm .^m SLLi£mm%- wmtumrn

:^m&m%m M f sfeles S-^.i© i t rsepeetii^ly ana in

fh# si?ai» yieM was, sji^fiopalsl^ -infiumoed W

a,f|5Mea.ii0»L M ^Q-%, th& -te^saiB •|rieli of SfiS Jcg pif

vm- -3?#eei-y^a f oS^aa? applioatlQa

©f Oi5 ,^©3? jsine foiioferea lQr' S1*15 kg pm pl^t

wliaii- isg 'siim" sui^t© b©3? ItetiOT meaa

jrieM of a§44S -isM kp'pl^l-eaiaia fee reoofted;'

fot %M. £QUm of 0s5 is-lm. ®a^ali0

©^. Boia. amU.Q0^lm. of 20 l£@ iSitic •fulpias^Ue pea? Jteoto^ef

•m pm<t f^®r?e m- algri^fiemii ii^reia.0© to



•4
a.

50

z

DC

V

IL

0

a
j

Id

h
0
J

&

H
X

tf

aa-o

21. S

21 ,0

20,5

s.0,0

la. s

\3 .0

is.s

IQ. o

ir. S

1-7.0

FIS'. \ Ol. WIEUO OF <3RA\H Kg / PLOT

aA.o

23-5

S3.0

2.2 .B

s2.a

ai .s

2\ .0

SO'B

FIG', lb. VI ELD O-F STRAW VC^/PLOT



•fafele Tt, l-mSluGnoQ of ziw
^aias per

iliie m tli@ .ttQiabes? #f

• " % • : . Mtm •

% t24#Sp- 145.05 f32|53
151-450 n3.35 14a«St

®«s 155*65 126.50 . lui.,20 •

s - • 1T5*65 139 oO 156:,2Q 1^56:^45 •

^4 , 192.00 •
' 14Q:^0 l^w.11

Z2I5 • 148.83 143.00' m.m . 14-^. ?0

2ng 142.00 126 im^ 1.4Q«20

Hem 155-,44 118*69^

18^6 %• !'!aa?g^al

% s £ oo^inatiss:
, « 5.B6'

B.51
• 17.60

Iiafi-utaee of s.toe ^ ^aaso » ®t
filial ^^aia • • ' - .

% . ^1 • ,.,.,^2 Mepi

%0 9§#95- mm e8:«^2

%,
•

88*91 ' mso • &9,8S

Zftg
%" .

. 0f|4# as#5i . S8^!?7 ®9#S

9Sf65 91.63 91.70

% ittis 90,32 • 90.l9 91.14

ZlJg mm $U4^ SS,76

Zsjg mm 89,.-f7 90*15, . 8940

Mepti m^m 9%1-1 mm

0.tB* Il©i?glim3.. .-Bfaas

% .5$. %• cost)limti«sa
W 5.2996
s 2.1601
» .5.:71i>2



•*28-

Table 9» Influeiioe of aim aaa- lime ob tfee fieM of rice
(kg/plot)'

Sn,
^0

1

3iu

%
Zng
ang

Mean

-*0

17;.45

IS,55

20^0

19*30

17*50

21,90

20*40

13^55

Is
1

18.^00

18.,9S

20^25

20.:t55

19,05

19.-7S

19:»54

o.s. %
It ,.
% :g I» oomliBatio®.

Ito^iaai mesas
ft

17*70

19*05

•19*9!?

21i15

20.99

20^40

17*30

19.49

17^71
18#^

2005

19-,76

I9..65

'20s45

19*15

^ 1,7135
» ,1:,1g1:7
- 2s9679

feble W*: lafliaaiae, Of ai,ae snS, lims? Qa l^e jield of straw
(feg/^ot) ia rioe

Meai

ZBq

%,
%3

21*73 21.50 22.30 21.855

20.73 23-f25' 22^^25 22,750

22^50

23 425

22 S3

23-.C)0

22*75

82*916
22^666

%

2S#25 22,50 •22%75 22*500

.- 25»25 25.50 24»00 25.583

25--25.- 25?:00 21^50 , 22,585

22 MMeaa 22i60 22sB2

e»J3.i % I4e3?gisal means

% 2£'Xi QomMimtioa

« . G,S363
« o.5aog

1.5350



•^89"

lit- I^flnesiee of sitis eiiS Mm© on Mm ^masstm®
ratio of ^ioe

^0 . \ . Mesa.

SHq 0#80g 0.»S$6 0^795 0.,,8t16

Sn^ o»ai5 . 0*81$ 0.,^6 0,8288

%3 0*897' 0,-874 0.,863 O.B7S3

Zlij Ot857 0.*S29 0%928 0*8716

^»4 0*786 0.904 0»920 0,,67Ot

Sl3^ 0*940 0*609 '• 0^:848 0i8661
• 0.*878 0.858 0.8Q4 0,8468

Mean 0»S53 0,846 0,^9

%i l-Iai^gineA S(S^8
w "»«•
/»a ^ ij aoabiaa/tim

fes 0*0719-
s: 0,0470
= 0,1246

Table 12* IMlaeiiae of sine aM Mme osi the 1000 ^aia
wei#il5,o^ rioe- (|n g)

tlQaa

%

Sng

%

Me&n

• ,2T*205 27.^950 28*520 27.625-

27.f.7a} 27*150 27*050 27 •593

36,955 27*100 27*140 . 27,065

27.575 • a7,2&0 '26,445 27 .,.023

27.275 27,550' 27.1.25 . 27*31S

• • 26*575 ,a7:*175 .27>-.14S

2t>350 27,250 26,500 87,053

"W075- S7.260 27*222

QfcB*- M M^giasl
Ij ff
$2X 2C L QOial)i23£Ll^9|i

a 0,B4a5
== 0*5514
» 1.4590
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13. ofsiso Um on'lit# fSfemtaiP
of aitrog^ ia rieo stmw

• . .

-Meaa

%

2^2

0.S1S 0,771 0^790- 0,747

0#a)8 0*^8 0,69S- 0^771 •

0.^8 0,771 ©♦881: 0*820

s 0«734 0.8^ 0»754 • MB3

0,69^ o,esi 0,790 0,,f»

Z«g o*8oe . 0,693 Q«661

2bS o,^s 0»66t 0476 §M&

li&mi 0.765 0.781 0/155

, SI !• •©<

Ijigl-. aeiais ss 0^^1613
« 04056
« 0.2795

•r

f^e 14 s
'3

Isflsimec? of sine sii Ija©
of Iti i^Sea

'm %h» '

. % , „. . ., . It - . .

Mem

S% • 1,189 ijm %fM 1461 •

sa. 1*200 . 1^135 • %,m 1455
:l

1470 1.154 0,967 1405

•2% 1,504 1,,52"5 1*298

1-1$9 1*129 1.960 %»W4
*1

1.249 . 1454 1.220 1.209

% • 1314 1.249.. 1401 1.221

Ifeaa 1.224 1468 1466

i»
%
isi. %•%

w^0.mjL ummm.-
n

«•

ss

0.».11:§8
t»i509a



95S22_ §
'• ^'v-li- -:;, .

spplieati©a #f Cfafel '̂ tl)* ^

III (faliie 145 t&e -Httrog^ eoatemt 4s©^eiiset

tAtli ©fpMaatimi it 'Wiafi mm' in

ocmtrti. to t iW3 10^ "omt tM fl.©t w3il.e&. 30 kg.

siiia s?a2.^ia.$f/lis.» . • . '

m

f sBM IS ie.%© m th® ^m&ph.©mw^ mn%mt is

'Straw m ly mA m#. ^Qs^me m&%m%

x^as fdmii' ts £mm 0*Q35^ to ©tO? '.pex* eerfe \';i-:.-

• ;-v::"-iu"!S4. sipMeaMea of

•smtmt ©f stm® te'tfe pi#t wm Mp %mm'mm%

•Q,f eiite MS@ 0,#Q7 eeiiTi- tUsse iwm

S0il m- f©14.ar axjpilta'llpas -of 'aiae^;

f&# iats- ©ft ^m^'6mB ®f S3?ais as- effs^tea

bj sitis- 'fflia Ms# me tn fmbi©. 16# Tim ^os^Qmp. •

mn%m^' Qf g^aia "bf ta© q£ W teg sisa ssl^a'lt/te

was §*^5 par atst#:. mem Qm%&it^ Qt

mM geaim "fcy tlils tests^f was: fey- ees$ m®m

mill© ia. tte 0011%2'eli pim wm 0.^2915 pey eest-^. fafelq 16 .ai,.go^

iisflieat©® ii sM^t UmmmB in. tn©: ^©sflimms mm%mt- Qt ^aia

apfll..oat$.0B# fb& mm ^^lam of to 'Wb Hs§-,

t%?eat.ei plGts was: foiaii %q -im-ty C>.«g66 lim oeat td Q-^gaj

pet 0^-fc-.».. . - '

te) v&tmh.

Bats mi. tb©. em^ea-l ©f .es- iMlraei^M fey

si^- #pp3,i.a»ti«% m^. ^©aeateS 4» feMe If:# fte m©es



Table 15. IjifMence <5f giiic aM lime m tli© perceata^e
of pho^^lmmB in Mm- p^ifaw

^0_. •L, % Mean

% OaOSSO 0..0S25 O4O675 0«0483

%-j 0.05TP 0*0500 ' 0*0475- 0i05l6

Sn^ 0.0575 0^0675 0.0500 0*0583
2n^ O.OSO0 0*0450 0..040G 0*0450

^4 0.057S 0*0.500 0:.0700 " 0 *05 .9,1

2a~ O-^062S 0*0550 O.OiOO •0*059t
S22^ 0.0625 0.0700 0*0475 0i0600

Mem 0*0538 0..0557 O»0546.

d'»I3», 2n M^gin^' laeaaa 0.01671
Ji 9.9' 0*01094
2n 35 £ eomMaation , « 0i.02895

'gable 16*' lafliaeiiee of.gtoo Mae on'-t^s perQeatag©
©f ill vim gmlia ,

SjlQ

2%,
Zs^

%
Meea

^0

O^sSSO

0,235

0.,295

04:270

0^*.2S).

0.-,:240

0*245

0..266

0^295

0,t35.

0^270

0,295

0.305

o.,a4o

0*290

0.,87@

0 t.'B.r Sn
I.
•Zn 3? 1j aoalinatioa

S'lp^giaal m&^B

*t.

0*245

0-000

0.290

•0*300

0^.260

0,379

Oi

Mean

0.-.29a,

0^243

0.288

0:;«g^

Qi295

•0..246

0.270

ss

0.-03789
0.02480
0-.06563'



fable 1t»- cjf sloo H®© ss'tlie g©®e®,t.ag0
• . ,r fotasH la s$%mM

Zag
an,
%
?=§

Mean

o:«B.

% % _ % , . Ife^l

1:*9C»' 2 #200 a«os5 2*041

t.850 1.970 a#075 1 ,.966

t#.925 2.100 2*041

,g*100 2.025 • 'i^m t»0t6

%1I5 itiO0 ' '̂a.»«75- a*iiG

,.1-.»925 -1,475 " •2 #00 1:|S50

'artas "• 2.m' • '•.g*15Q

g.,000 1.975

li ' f
.2s eosbfamti'OB

=?-•. 0.2862
..»•, 0*1675
s . 0,495?

is*, of sM© -^€ oa tli© f^i'es^ege

%

s

^4

Zsig

•% ••; „• • • %•• - . • •M©m

§#:400 •' \ -'Qkm ^0-.#5a5 ^. 0*417

0:.4413. •• 0*^^' 0'.»415 ' ', '0*4^5
CI-,.48S 0.|fl5 • MW- 0,461

0#f0i ; 0#4S0 • -

0#475-, • &4m • 0*4fS 0.s4#6

;9*425 ^ 0,475 - 0*500 , #,#66

0.43a , Q-$m3. . .Oj4&S, „ 0446-

0.t448 0.462

0;VS* %. Ha:r45liial iii.©^0
i' '9f
% 2£: li eoabiimti#»

•s •

m.

0.07564
0'.04965
0.-53156



.£qv- la tlip ©©n^s&i. piri wm g#o#f

pe^.cmit asm '-falmes in %lia ro©% •Mb t^eataai.^.witii

2 ;$e'ff ?isci Q24te wm^m&%m ^ £^Mm- #.f

pm- emt mim g*.1§ m&. '

2*11 fir-cmt ¥i-S©©QtiWij^»

tM tats m #oatmi Mk. %&

Bf, siBc, sppHeati-ds .ai'© is f1'^#- "Sha patasli

eoatea-fe. wa© foina %& Mm &.4 w^

-felie. m&M-mm m3«e •e.OT?J,a he. oMai»et f;^"om tlie eoll ap|i3dee-&l..cj®i.,

e£ ^m et . ;

Ci) falMim • ,

fsfeit 1-9 ZQ -0^^ §&M m t&e emtesw .of

n^mi aai ©outsat -of

sM S'fej'aM ibptiei. m .sigstfiaeiit. %. tHe spfMeati^

•&f• s||?.0* ttm eaieliia. ©ftnttiiti: M strasj ¥a^i,ea OvtSM ta
jPyoinn

0;#:55f fes' -mii "fetiS'fe sf .^a|.a^O*,ft to 0-.«154. pei' 'oeat#;

.©s'te 'Pii i!i© m^mBimi. ©£ tti'ai# a»i ^siu •©©.

BUm spfMeatim ia falj'ta- 21 -laiii

'82- Te^§mMm^w ^ le .8lm^ii&mi% qohM

t>jr |li«3 8|%M6.at4» #f .®A»0 oa tliO: ©f mgassim*-

•as^asiim @QS-|eatB ©f Mwm iaai #?aia weye fsmcl to fros;

9*160$ is0^ 0*281 p0f @1#' O.OSS to 0«15 'pasf efeif yasfeetifsXyi

C«) gjae e6ir6.esi'fe:

fie Yateos •« ttie- mm- omtrnttli of .-stmi' geain sp

iafiia^oea ^3? %tm. dlffei^it Isgsls of' 0iae me pi-eiaefitsa. is •



Imfiseaee of sia#. Hjae as fp?amt©^0
#f eslciim ill. tl^ee stssw

•%,

•%
%

Me^

% . . %. ..
•{1^4610 0#,46Si

§*4845 ' •• Qmm 0,,4S2O

-0sS29O - 0.t445O • t*5290. • Otli95

, -QA^^O ' 0*4240 •' 0#96S ' a,»4gm

•'0,529® • •• 0«4845 §^mm • §#4015

O,50TO, • O,iM®0 • • Q0t^ • • Q:dm

0^4685 ,• ; 0^44li •• o»#TO

0.5035 :• %mm ^0^52

, •;&#•»'|s.
^ #:t .

Sf. .l,,d0ia^lJ^tx#fi.-.

»: QSW3-
0^04396

• 0,11$1,

fm%ia 20.#-. IiiiteeBee of sliia mtk Ife-Q pg^aealsgs
of ealisiiis la. i?lc2e ^oXn

SOq
%«

0«1100

0.t1302 ^ ^ ©^tsas. -

. 0«I980 •

. 0*1$®}'

'0*1540

^85
. ' • 0.1100 •• •o,mf 0^^091©- • •Qm^W

• . 0,1100 • 04IW

0.1129 O.0» i:»1455 Q^nm

% .

oMm

0.11G5 •

0#0e75' •_

0#1320- ' §-*1540

•Q*%m

0.»i34a

Q.#14i5Ife^ 0.11S0 0.1253

e,«:i5^ % m&mB
I» • • #.f

» 0.0580
0*0566
0*0966



-57-

faJ)!© 21 *, o£ siao aiid 3-im© on. tlie magaesii®
eoat^at of s'iG^- Qtravj-

• " • % • •• Meaa

% . 0.^1740 • 0.1,605 0.2810 0,g051

• Q*m3 0*147© , 0*2^3 .0«t9l6

%g
iii '̂

0.*21:4O Qmm o,m3 0>1961

0«I6OS^ 0^^675 Opt9l6

0*1p3S 0»1f55 0,t555-

%g omm dw2000 0.1735

% 0»133,5- •Q^-mQ
1

"Oi1,S26

iiQm 0»194S 0*1545 0,1967

SftS . % !4g^gias3..

% Ij' eomtoiimtil'Qa

=? Q:i084tS

0-4*

tafeli S2,» Xiifiaaae-© of ®3a6- m^ 3i.ae on f©3?e«itage
•of ,Hap,0sl,m: ia :eie.©

1. li. Mem

'^0 • 0*,G995 Q«1500 0#10.6S Qt11©6
\/

%g
o#iaos' ©•#0pO 0.1068

'0*iQm 0,1300 Qs.tSOO 0t1?98

Z113

%•
%

G.^t235 ' 0^^123 0.1186

0»0S20 0t1255 0*1200 0^1091

Q^im-
0..10g5

0#120i

0*1Q65

0-^1290

0.,1265

0,1275

0.4098

M©s» •0,4^89 Q*m6' ©,,i1-80



V
•

•feblet 24 la# ^fs.2a-2b» thm&'wm:

im^em^ lu- lilxe .siJia eent^t- of &^m ep4- 0eUM

^mm <if aitieis 'flit ^Im- ecmt^t ia mvm

imi'im- &m t6,fS. Mm to 55 feMat'

Oip pe3? c^ '^liKs tn ^e soil

M isiiigf ^ 'Im- ppogto^sSv^

of gSa#

^€>Qt:.a$f ta?eata@at. m0<m^M. a ooatimt^M 2^lm

4m §@isia?©|*
X

of ssln©^ ia from a? ppi in t^0.^ont»y&3. •

tl0t to. ftti ppa ^0^' ^ witk ©.#5 emt

Ha©' w 9W^- of

50 kg 'gaiiilistt ^©3?

mm :^iiloa"fe|Qii nt •limi: .4iffe2?!ia©'@

m »!». #f ili€' §$m. mn^m% M i3«%

mM .:^ala 4mmm^- lae^aii»;g
» • ' "

^ Wm% t^i# 3S l^@ sIm ^ 3i.«^

f%t ^i$ ^ fi;^t .©ignlfio^itif «it!i %#•

#t ^sss« fli@ 13®^# ptoi»s M to oo»:fcafoli #Pt.

f id©f f, Mmmm€ t# g i^

^ a4GfIt # pi?' Si pm

'timl^Bm- s:g|^,eal?ieii «i®a. -O-^s^ -p^ -e^t a© foMaa? eppM:-*

'13^0^ ## 13^ .
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I

Qi- aM Ma® ©a tfe©- slja.0
eoa^sat 0$ (is piaa)

% • ^ _

as'fst mm a #16
2&^ aiiSQ mm IPif® 54i!53
Sftg • Mm ' mm • 0.m ia#is
Zn^ #•50 • 5a#so. 41«§§

l@iOO • fItSQ • 4tit€

33.M m-iM

mm mm' ' 9S«m) f8«S0

Bern mM ?6fS6

•o#B» -Sia lel. »' %00m •
» m tw^ftS

% ^ Is «s6iaMiiQ.^im

t m%& 2% Inflts®3S^@ tot Me® S^Qt

1

1
m

is ^raiii Clu ,p|

5^0 .• ^2- •

% 27.0 • 89# - 29»5
AQ ^"5 •%S*Qa^1. ,i/W#V

4©i0^-

•S/1 ,#i^

4&'0

✓Sf♦Ww

• ##B
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of viitb ilie sppli.cation -of zim*

faalele ImgHh lacre^ei applicati®

&i isiiKSi: fills_ j?eeti2.t i© ia e©afo^,t2f iiiih tte flii<!ings- ©f -
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lime appliisfl# ^liis ©a^ be dm© to the increa'se in the soil
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• • • .issmacf

A. tieM was in b

&bU'$^ m&%bm CiBtiiTOS') t© ©tuiy me ^iirnt of &i££&m$

^melB :m3& aetho^s <?:£ ©inc. a^pllca^ipsi on. g^m'th sna yieM

of -SoiX, ©.pplicatSos 0,i^ lOi, -20 30 feg

{^1^. ^pteta pm ioMm? apiilioatiosi of 0.925- pm' omt

-md 0 #5 ler- e<^l^ ^laQ soot &ip in 2 eent ^im

p^m m^pmBigUi. Um et. .300 ©00 m &m pm? hmtm^

mM laaei^ &mMtmW^m0 wei@^ fuel'ui.ei in tli© IM

fieM #,s ©eleetM m tixe tepls of .a low -eosteat of
•'?.

(IPtA -e3fife2?ao^^bXQ

yieM 0ti©3?S0t;erSi. Ufee #aei3ioal aiial^rsSs &£ tii©

tmml^ te Hf l.g; Ef 'Oe#: %, .§a at S^!;pire0t

ea^spi^a 'Sli® moyMi p^emetes'e 3?ee03?a'̂

^ ^igalficspfe iixs^ase W %M& rnmUomion oi sim* Ql0^

fiosiit: Imats^e im ^6la. #eM osn2.a., le -otitaisie# l>y •/

aptsSo-oatiOa* S'oll.s^ spplieai^on of 0*5 pe?? slue ©aljiiat©

,eaa &o%% sppMcatiOii of 80 lug sl»e- stii^ate -li^cDam

HJ^paa jiaM &£' ^aisi*' $1i«3Q t^estaeaii. jiaMeS ^

mtB tl%m 20 osat oirex* qoji-62?oX m& mve s.1iati0tiO0l3^

m '̂ m*. fte© w i.cmi# la- %M

coateatQ- M til© &S0Q ,e3seFfe m^.

^oBpnoTm*: X»e^aM agpJi40at,ion of UmQ ^e^cO^ted is. a ^



MpiiifieBat, ^.efecti'OR M th© sisio eo?iteat of Btx^m aM

ga^ata.: fhe otisajr^ iMIoates. tlie" impor&^e© sf sine ia riee

amti^itioa m tlie scit s©i2.s of iB-btama.# In poiis witli

avail^le uim eoabrnfeatio^ Wk(m_ '©^liioaa. ieireie- it is

posaiblq to- got respons© t© ©,ijpXicati€>zi of

sisie oa ^oaiaoialds of method eit appHdatiojj. •.

mM 0ost of chmi.e&l ml% appXieatioa. s.pfe-ss's %o fee oiieaper#'
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