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Figure n. Relative Orovrt.h Rate 
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<le.ye { 1.:.:. .... • 

"-.:; _ ~rcecce 1n 1•olc.tiv "{rO't h r nte was 

t~.:.O:i. l ;.;.l,av,·oc .. :. : .. : .!. ... l:...1.W relot1onoh1p a.s 1t doolinctl to harvest. 

3.:33 ~ /,ae irn.ilntJ..___ m.~9 .. J11Li..l 
ln nll treutel3nt~ not no ioilu.tion r ate 

coru,or .i' ,. -,· l'n:>~ l po ,tern of o nl~.n."7' increase in volue 

In the 

op1 c -r r; .:--"0r: ,nmt.o, 72 cm noo 36 er: tended to show a higlwr 

i.;,1 .R t :'l.ri:r: -ho~;c of ., othor ..,pcc1 1~ trcotoonto over tho c url;,~ 

pel'.'ioel o'!: ':.."l' 't:-t, i .e. u-p to 12 -..,el'l::s ~ er c ~. Hos:tovcr, 

plo.."ltinz~ trc nt­

:rt ::. c aloo int.orootinc 

to note ~~ t '.'-1: , ·.: uaro _ l ontinr, roco 1ed its pcnk ;v,R 

app:roxir.,.tc·1:.r · FH1 1~a 9Url1or than the other treutoonts , 1.c. 

In tho 72, 3G a 18 c spacing 

troat rxmt. · ·. ~ .!'ted to tloclioo uite sharply nf'ter nppro,:-

trc trent, more grudual decline through to 

eet. .0 .1 OJ}t1cir,e trea mnt differences ere stat1sticr.ll:J 

o1gn1£1cont ~., 1n the 3 4th harvest (Fig. 9) . 

In nil sow1ne ro.t trc .. nta, rlAR t ended to 

foll e o1miln_r trend ox t that the l 1ng rate 

higheot ! :,!t wuo reco ad in the la :est soc 1 r t treat nt. 

val.uao 1 t nt 

e C-ie• 9) . 



Figure 9. Net Ass1m1l tion Rate 
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3 .si~ Leoi' 1':£9El Rutio {I , ) 

L'i? inereaoed rapidly fror:i the :first BG1:JPlinc 

to ro nch ito t-nak nt the 2nd sarnplin[_: 1n all spuc1Jl8 troc:toon:t c .. 

:'ha1~u:rtcP !_ ~ ... ,:1.owed & rop id c.lcclinc :l:1 ull treutmcnto. 

L.'\.R c 1ouo ~it tlc di:f!'eronce betvmcn treG.t r:.nnts except in 

trc··tment c.11 :.--:;·c renooo were not ot c..tiotio~ly cigni.ficr.nt in 

uJ.l. GUrt,llin::o. 

/\ o1milor LAR trend v i t i1 t 1:oo cppeared 1n the 

oowin:: r· tc tr ... L rnonts, w1th t.bc llic,heot sowinB rnte cencrcJ..~ -

throughout the firot 11 to 12 .eekc 

ot· ~rt.b. :.. .0. t o the 4th hnrYeot. Gtut1et1cnll3 s1gn1f1ca.nt 

trcatrunt C:.i·::.·cr oneoo trero recordod in the 4th, 5th nnd 7th 

3 .. 6 ~ J..o ... ':1 .... 0 .:;...;;..,. 

3 . 61 I)a.ys to ~Q.., ji'lO\ ri&, 

·lnnto nt the no.rrov10r opuci~.:;a ( 18 cm and 3G er::) 

reocho ~O.~ o-~10ring approxioately 1 day onrl1er than those 

1n the wiuor n;~ocing ( 72 cr.i) and t 10 o~ore plnntine. Lovier 

eeedi -" r ntoo ( J . 6 und 11 . 2 KgI · ) n1oo tonded to reault in 

earlier no\101,,in;J than did the hic hor owing rate (22. 4 nn.1 

44. 8 ti - 1 ) • tl0V1ewl', tho d1i'ferenco \"las not significant 

(Tu le 4 ). 

1',nblo l; 
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Figure 10 . Leaf a Ratio 
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Figure 11 . an Number Of Branches Per Plant 
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i1--om tlxs 3rG c c:"'.pl1nc (9 ~..eoka r:ft.cr nm-:in[;) on aros. An 

oho,m in 1-:11:;• 11 thore wno ~. r""'p id i nc ,o..oo in branching 

betr;ec!"t t h: )!?( ~:mu. 4th on.~lingo in al.l tr-oatoonto, foll~10t1 

to , ~ vc t.. , .:. '.: ml :':bcr o:i b r;....r.ci:cn ;1th the 1 e cm troc.t r.:c .. t 

c;oncrc . .11:; ·_ ~!_:-.._: t::8 h i a110ot nur..bcr. 

ft· r -;· ,:r,~- 1-. ..,, , n: 
\ _, • ... J . ~ • , t ' l~_,l, .. .:.~ 

'•' i ... , .. 
... - -:.~· " 

Incro aoing row 

w1 th nnc. t C;j>;:-..:'orr1 MON plants r1 ithin the rc.,w, c.;,,pe to 

decreooo yic.ld _·ca• .:,;1lant, with S1...:.U.Ul'e _ lenting o:!101-_;, ing W'l 

inte1•:.eei : tc .:r1 -!(!.. On~ again 1 t ;1na 1nterest1nu to note 

the npp~?:t ~n Jerior1ty of s(,lll.Ol"e pl "'nting t:3 seed1.ng r ate 

1ncreafl0d. 

r ate lod to ~ u10"nif'!e~t f:ud ~ro[ ;:N,O l.. doere 

p r p1ont (T~blo 6). 

in yic 
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- . . . - -·---------
tlhb 

j now width 
memi ------... ~. - . ' ----~- ~ 

I 

1$ -: : ~ -... i • \,, 1G. 7 7 . [; 6.6 1li.6 

36 ' .. ' 16.7 1: .• 2 , ..... .! . ~,) 6.1 14 .1 

72 ·J6. 7 14 . 1 9. 3 5. 8 12. 0 

!.,'"'UCre :~l} • 1 15, 7 1?. 3 9. 2 ' 15. 0 
i t 

~ 1--.-.----.................... ~.-,... ... - ....... .,.,-·•--A;--..-. ... ......,,...~-... ,,. - ----·-...,--,--,-----+- "" 
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'..:o:-:1nr; 
lr uto ·cc.n 
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I :r,.:tc:·-· ct ... on ·'f(" 
lfv 

·------~ .... ~-----·------ ......... ---~-_,,.-,-. ...... -- ---~•- .. · ~-----... ·----

:-lno t:- chl(tet'l in thin ooction 

heoo. 
number f'=Jid Ym1. ;ht o" seed p l' head end 1000 

incl ed. 

d V/0 ight llre 

Total nuabor of ~ ooada , r plant rnnged 1:ro 

6 to 22 \·11th t "" l est number reco ed 1n the 72 cm spacing 

at 44. 6 l-~;I:u-1 and t . highest in tho 18 cm spocini at s.6 
Kgtt -1. .·. C oi'fcct of op:-:.e1n,i:: rocultod in the s quare 

planting hr ... Vi a ater nu.mber of Lead 0on:pti1red with 18 c 1., 
36 o end 72 c opuc1ng. It o.ppe ret: nt with u.n increoee 

1n rer;; width the 



'.:hue t::;.c 7,.:. c:. · . c ln--; ht:, the 1mm ".'t number or scecl heado 

~n relctj.on t ·:; :_::1u ) th.ct• trcntrrento ( ':'::ble 7) • 

. ;:, . .'or t~v ·1ecoruli.u..,...8 >.ec.da, row spr.cine 

L -~- ,._.r..: ·'. .!" .•. 

t ·!D !1Ll'-·c·:.c.;t l ... CY:1 widt'i tcf".tlc.::"' tu c~· ... J_>O:l' clltlhtl.y tu.,re 

r;cc ,n,rlt:r. · >o::..(':.c .:.10:" plG.nt {':eb1e r. , o 

"'.-:1Jle 9 w,,·.1s thc.t t. v number o'i' tertiary 

l ,_.1', ~~ r> _··1c;.ut ·::r•.: :fou.nd tc., l,e vci-ln ""lo l:.epenliing on 
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··o'°:avor, the reon number 

~av~-:.t~ __ ,'C· ( f'.r :1' i-: . n<.'7 ."3C err. ::::r•r.;. ci:'..:: trcut.:X3!lto u".: o consider­

nlllo ~Ki.\' .. :n.tl _\ nvcr 7:1 ~::, o~x c1!'.:, ~r-eutr..cnt. 

•.~ 11 , \; ,·. ~, , .,,_ 

• Do h the GCooncl1:z.ry run 

t.e=<:«'ti.~r:, ~-c " _, '~ ::."' ~.:>1,~.n wero siL'.cilt-rly o.:r" ... ccto<l by- sowing 

1•:::.i:.c, J. . c . ~ .• 1c_"'o~n ·:. ;; tlw oo-winc 1,ato Ct'.usc<'.:. u conse <;.uent 

J.OWG 

thnt b~r incrc..:,1-:111.C the ul')'.:ing rutc 8 ;'old, the nu.r...b6r of 

t rt:i.::r;r ::cnL-o -:1us reduced to 1/6t.:. 

o:-C oocii. ::.c~1c:, tra3tmcnt d1ft"er, nooo ero significant . 
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' mun Internction: .IB J 

Topl 9 r 2-£ 3° lleadp l?£ l" r>lgnt 

--ow w1dtl R width 
ems mean 
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f 72 9 5 2 1 4 
t 
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I 
ICqUa.re 14 7 5 3 
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1no 1ns r to· 12 6 4 2 lLSD tNS moon :. .. ,J :2 Interactions HS 
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3 . 9::? :~umber of geed ,l'..ecdn 7!;r unit oren 

LO;>ter S (;j,_\lOl'e) 
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'.i:.'otal number oi' seed heads per 1:-ietor cqunre 

roncou £roe 212 to 825 do~)enc1ine on trcotr.oonts ( Appendix 4). 

The ef' cot o:C ro:-1 a_pocing on t h.c m.u:ibct> of' ooed ti.oads per 

w-11 t arcc aho,·.io<'l t hat the ac:ui:,'U'e .ril : ntinc hod the highest 

nur:lbcr ,:·hilc t:m l owoot number v1r..~c L'l'-om t he \"Jidest row 

opt. in:_ (7'--: c . . J • ., 1m1lnr trend ·:os aloo d1oplcye by t ho 

tertier :r !:.c:::.'_:; 0ut not 1n the oocondary bonds where the 

dif'f'ercncc~ . re not stot1st1ct:lly c1r;n1!'1eant . In both 

the t otal er£ _, : 1r1 tortio.ey heooa, the r :;, opncing c11Norenccc 

were e1cnii'.:!.c .nt -:mly between thot oi' tho widest i-0\', apuc1n.:; 

c.nd t he 1'(; •. .!...i:nin_~ row sr.,ac1nE; troot oonto. 1- 1gureo 12A and C 

chow tho Ciot!:•1but1on of' the difi'cront oood heads and t heir 

,erccnt ~ cor1tribution. 

'?he effect of oo-:;1ng rutc on the total numlJC .. 

of: ~10000 , cccon.1r.r:, and torti :1r<J hcadc f)Cr unit nreo is 

not the tot cl i,nd the nurJber of 

aeconllo.ey l:cc.tlo ~X! r unit orea 1ncrci.ood correcrponcl ingl.y 

with 1ncr cc1n_, oow1ng rate. !10',;vver, 1n the coae of 

t rtiury hcooo, 1t 1s intereatinG t no e that this cocp nt 

reuchod n :::c.xi!JUD ot sowing i-ute of 22 . 4 Y,,aun- 1 but ecl1nci. 

ot t ~ JOot OO\i1nB r ate (W+. 8 rr;/uo- 1 ) . Figure 120 

sh s thct incrous1ng the sOVJ1ng r tc ault in the incrc ootl , 

per-cent4..,-c co:i ::-1but1on of tho p 1mar:, 01'ld oeconaory heoda 

but thore ,,no . corroapomtns deol'Oase 1n tix, porcent of' 

t ort1on hoooa. ·:
1roat nt diN'ercncea~ a1gnif1cant 1n 

the tot nu--·oor of a heads and the number~ second ~ 

heads he s . 

an ight of seed heode r plant 1n the 



Numl,er anu. ?ere .nt of' PrimrJ"y , 

3r-·condary anc-~ T ,rtiary Heads Per 

Jeter Gquare. 

A. Number ot: l To aa o ~$ a1'f'cctcd by 

li OW --·paci igs, 

B. ::-Jur:1'ber of Ec::tds as af':i'ected by 

~iOYJing :~~•:.ea . 

c. L)o:. .. cent 0~ i·eaclc as nf'i~cctcd by 

Row 3p::-c:1:i: rrc. 

l>. Percent o:: ::eoos Sij a:f'f'e ctcd by 

S0',71ng Rctes . 

Primacy He.?.ds 

B"condary Reniis 

Tertiary Hea a 
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d1:N'ercnt 01,aci nc troLt roonta ahooe l ittle variations, with 

the o,_u rjrc .vl ;,ntina treutmnt 1ooic,,t1nc u el1ght superiority 

over the o.,~:.cJ. t atoonte (Tr..blc 1c ) . [; inlil~r trends were 

oleo di r ~, -~ :Joi..: i.."'1. the we 1aht por prio.or-,1 , oo condOl""J and 

terticr:l :,.c, .__ { 1 ":Jlas 11, 12 ond 13) . HoweveI', trentoont 

ditto~cncc c :::.. :-r_: :iot a1__;n1f1cant in ulJ. coseo. 

the totu.l Go:..~;l:t of' ooed heads ~ r pl ant . Thia trend uue 

clc..o uooonatr .... tod by seed head \7e1ght per prilna~J ond 

tertiary . X;, _. out not so 1n the c ,.., oo of secondary heed . It 

nppoorod t!1:1t the OOCOndnJ'Y head f'roo t 11 . 2 KBlla- 1 hod 

o. slight v,c ie,.1t odv antoge over that of 5e6 KgHa- 1 , 1'ollov;e 

In tho 

c uoo 01:' t he tot :;l woia,ht oi' oecd !!!:c:tl o per plant , a ll trent r.;t:r:t 

cliff'orcncoo ttcro c1r;n1f1cnnt but in t lO c ::.ne of' r.;oparL.to hcuC:: 

t1e1g1t onl.;/ co::at n1n treut r.:cnt dii'£orc:r cos ·~mre s ic:n.1:fictmt . 

Tuble 1Q ;.£iaht or heado wr P+ont Ca;rams) 

"-- ,.... ............ _ ........ ..._..._ --r 
'i'; Oi7J i•:7 1 (. t l: ~;ow~~ rat~ kr:{£qn Row width , ........ , . cos .J • b 11 . 22. moan ... ........ .......... ~ --

18 _j J • .:! 29.7 10. 5 12. 9 27.8 

36 ~1 . J 29 • .3 17.5 12.0 , 2.5 . 0 

72 11 1 . :) 23. 8 14.1 9.7 22 . 1 

"'quore 4G. 1 27. 8 23. 0 15. 3 28. 0 

Goo1ng 44. 7 27.6 10 • .3 12. 5 I 0 DsUO 
r ota ooan 

1..:JD s6. 9 Interaction: NB 
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: er.,, ,_ 'r,. , -7T.~;r- z!.4~: .I Ui:!. ., DOM 
~-:-=a- p • I .,. l ~ .._. -

1 '- I • "' r:o •") 7-·, ( \ O('· 2 00 t r, "Z.,.., 
. \..I • " :> • -• ·- - .. l V • - : G • .,It.., 

i 

' C. -1 
t .. . :..;,,. 

7~ • 'JO 

j 

1.G6 j 2. 26 
i 

1. 59 ; 2. 29 I : 
f:<.:uure • • 5G 2 . 4J4 2. 47 l 2. 08 [ 2. 39 -----.4 .. ·- .. ....... ..-~..,.-------.... =---·-------·--i.-. -•~-----, 

; cr;,inc r - tq ~. J9 2. 61 2. ~!2 1. 841 r...,11 :NB 

00~ i' 
1 ~ :0. 24 Interaction: HS -----·----------·------------------------

Row \7idt:t ' • °Vf"S rase ltP./na ,Row wi dt h 
!j.l, I rm:.s • C . 2 : 22. Ji mean 

18 1.09 1. 53 1.07 o.aa 1.34 

36 1. 92 1.57 l 1. 09 0. 97 1. 39 ! 
72 :'. . J7 1. 51 ' 1. 27 1.001 1.46 

I 
i 
! Square 1. 73 1.50 l 1.45 1.24! 1.48 
I· 
100:,::,e i-ato 1. 90 1.53 1. 22 1. 02 LSD t NS 

wn,0.26 Inter ct1 1 ns 
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;!wJbel" of §§,Od 2§.r h,,900, 

::uo datn wus obtuincd by dividi the number 

o:: seed out(J.ncc"t from n plant with the total number o~ need 

he: c,t1G 1rrec.·~ c -~ 1vc of' tho1r locat!onc . T:he bretikdmm into 

the dif:.'cr-c:it c ~.te.,;orieo 1G u.lso included in thio ccotion. 

r;:ill., e IToot oi' sp1JcU"'...__,, tro : trenta on tllh number 

0howed no Di _-71.:f•icunt c11i"i'En~cnce. However, 1 t is ir,tereotin.:: 

to note t wt tho 8'.:.Uore plar1~1nc trect100nt appeared to huvc 

(Tu.bl.C L 11. , n.nd 17). 

· j 1:.ig r ~te tro.:.t:.nantn oho;10d a dcf'1n1te trenC 

of <.1ccrc ::.c.::"! · 1.,:!._; :m.L.,ber of aecds per he"' in all co.teL,oriec. 

T1">Qr ... t rent :.:· ·c_ ;ncos rmre ainn.i:fi cont in all cooca exce:pt 

'J,' u'blc 1g 

n c,w iilthl ;;.; : 1 Ro;, width --ems .'.) • 1 man 

1 "',I') 32 28 25 29 

36 34 29 27 24 28 

72 32 31 28 24 29 

Gouare 32 .33 .31 27 30 

32 31 28 25 LSD sNS 

r.t·iD,3 Interaction 1 .ts 
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":le dut.:i wao obt1.-.1noc1 by div1d1us the totLl 

'1ouds 11' -c,;_ \... c ~vo of' their looat1ono • ~·:oight or seed f'ror.: 

.. ,n in the p reviouc cGne: (nuobe1• o:r seed _t"e r 

rVJr!Ci. ), t1~ ::ct.::() "'eod we i g.rit p er 11/J"'d :;£ all crtte ·;orieo 

r,> l w1t1r- r; t :.'C:.t.:nn t ohooed slicht SU.)Or1or1ty in seed weic. t 

per heull in rul ln.'1t anoea (Te.b1ed iD" 1~) , 2,.1 uz 21 ) . 
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Row v1dth u.a - mean -----•-- 1" .,,. .. ., -------------------------

72 

... 
• • • I 

A •~ I 
f • • ...:,-l 

-. . 26 

1 . 20 

1.15 

1. 12 

J. 95 .uo 1. 1;; 

0. 99 1. 04 

1.11 .. • 94 1 . 13 

1. 13 1.14 

I 

1 

' 

____ ......,. ____________________________ _ 
1. ~.3 I.rf,D sN , 

Interncl1on1 !lS 



I - aa • 't T 

I now ~i~;t;r-··--··--- :O':, 
1•-·e:-·-,-----............. --............. -

Cr:'.S , ..> • 1,; 1 ---·---+i~-~·-------13 

36 ~ ft r, 
•• t •;..1 

------~· .. ·~ 
! 0 .i ..:,: 
::-etc LCL'll 

. ; _.; 

, ··,G ..I ~..:. • 

·t . 67 

,, •:1G 
'l 9.-, . . ; 

1 95 

A ( • r-
1 • .).C. 

., • 7'c!. 1.81 

1.(:7 ·1 . 34 

i ,. :,L 1 .. 7? 
.. rv· . .. • ! ~67 1. 87 

c·z ._" ""' •-------I 
1.so 

------------------------~-----·----
-i•, ""'lo '' .1. • 1.. ... • 
.,.._. ----11 I 

., ___ ,__ ____ ,""'!! 

J :io1., wiut l i 
,,• \ ... .rr.---' . .. . I 

•+! • , : uID'121 ' 

---------------------·---~ --...---= :-:O"•,:: 

I ........ ~Ge..._..,. __ ·11'"·~ .. ..... ....... ,_. ..... ...,........__ -------.... .... _ '1 -:0-- ~ .... -- ~-•- .. ~- ...,,._ -..+--·_........, ____ _ 

·; [.., • .0 1.;7 1. ~;~ 1 . 21 

;{; . . .. t' .• ) 1. 68 1. 2, .'). 90 1. 32 

7'' ... ' . ,JL~ "i . 71 1 . j;,;· ·;. 88 

~~ ~::..~ • .J .) 1.Li.7 
-----:..-••r· •.,, .,..,._ __ ••----~-~ •• -·- ... ~ .. ,- .. . ....,,__.._ .... --~ 

' fY. !:,:: 
't~r+r, ~,...., ,. ,.... 
- ... v- -- ~-· 

36 

72 

I • i I 

',. . :1 

o.ss 
o. 6 

U ... 11 J UW 

~ .. G6 1 . . "36 
! ~ ·: .. 07 1.l'!' sL.) , 

lntorcctian u: ,rm 
n ---- ---------------------

o. 63 0. 42 o.40 0. 56 

0.71 0. 55 0. 2a o. 60 
0 . 70 >. 61 0. 52 o. 67 
-- ... 4 - • 

0. 69 0 . 50 0. 37 LSDsM 
1.ntoracti()n ILD1N8 i....__.---.. -------- ........ -....... ... ~ ............... 

62 



'.·hiu do.ta was obt£l.il1Cll .from ooods of' the 

Tho b1-o:ll«iown oi' ~Lio dotn !.nto the 

dif•~oront 00'".{J0nonts ia c.J.oo inclutlod 1n t hi~ section. 

?ho 1000 oood ooight v nried t'rom 33. 38 to 

50. G') r:oc cccox in.,1 to troat rrontc. "he loweot v n.lue was 

obt ·"1incc.; ~ ·t 1 ~ c -. ::J2u.cd:1.0 ut 44. b .. J.ra- 1 sowir.c t1 .. eutmnt 
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-• r· _,.. 
!.:-[; t O • -_:. :!'"i ,:i1ht of eeed in dil'i'cr cnt spac1nc trcatoontc 

to dc_precc. r.:x .. ::<."1 ·.13 i 6ht ('J'oble 22) . 

_):1e c ":rect oi' s0\11ng r ote on the aet:ci \'1eight 

01· _prime J ~:coo w s aimilar ns t he proviouo one :.ilthoup_.h it 

tendoci to i:'lC?'Cl!.Oe with vider rm:: ~.)::-.. cine ( '.;.'[:vle 23) . 

t re t,'.". r:l:l?!t n :10 s1cn11'1cr,nt e!'t·cct on 1000 oocd •;1cicht 1.r11t 

::m .... -, ,I,,""'"' .... , ."' ""\_.. ..... ,_" 
.. "-' '•...::,• - ....,1,. ..., 

·:: ~,:.> a ~5 sho.1a that tho 1 JOO ooc ::: \•O i"" t ,.,1· ti 

J !3 ·,:1th tho .L)t'eVio 8 C.lflO B t ape cine 

trent:i:cnta tl1d :1ot show n..,y oigni1":l ~r.nt ef:faCJa t!l t hOUdh tho 

ae upparent . 
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dif'fe1·oncc in ,percont nge gcrrniru.1.tion wos veey ol1ght r,100 

non- o ... . _.ni ... ica..Yl't ('.t'oble 27 ) . 

/ ,lthough not sto.t icticr-ll.y o:i.gn1:f1cunt, 
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72 , . , :; 
~• .J·- ~G. 46 27. 29 i 26. 60 26.76 

Gc.uare 2 1. 11 26. d9 27. 62 20. 07 

~) 0\11 2 •j• l l 26. 82 27. 64 27. 98 
l"ate JOOG.n ~.-- Inter-a c~ !on NS ~ 

, I 

Lum,11s 
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3 . ·I .3 

The maJ.n f at t y nc1ll co1~-,onents of s c..f lower 

oil arc :r:>ulD.itic, ete::.: i c , o.l.t.ic~ : • · l i noleic. ·rhe most 

de~lz•o.1) l c cor.-r~!Ol,nnt, l ... noleic a c1C., "o oo " the c;r ec:.test 

- 1 "l r) . ) ,·,T\¥1 . . ..... , .- , .. ,.,.a;a...t. 

.. 

~ tliT a, :c.~ .J::..l ,r., c n e g lit;.:!."blc .. lC.l t l:er e was v i rtu t:l l y no 

d ifferer.ea in +.he percent e.ge of lir.olo1c <-tCid in tl!e · 1 t'fert..:?~:t 

I-, • -
\ ~ .. :J .W .... 

-· ;;: .. ~o ·"' · 
. . . 1 . .l;; _:_.,_n o C lC 

f l' -,t , ,• f_f r · - • 
\ '~-' I . ,., * y \ ... 

: ::; I . ~ ' ) . - ... · ( . t. () 

t ~ - t :c:--.-t.: • 

'11. ;:ho';t. 1.iJ olr1ie; a cid le:r, l was UO ! oci oted i.::ith t h~ l owest 

( .. ., ..... ~ - ' .. .. . .., .,.,,., _,,,, .. I • 

------.. - ~ ~--- -....------·-----------------
18 

36 

72 

• w~• ---r.:,~---· t • "4'- • I'-" aie" .. \ ~ t J.c s eario .;.~ 
~ .. • • r _,.,. • - · ,. .. a 2. 8 10. 0 

6. 5 2 . '.'.? 9.7 

7.9 2. 6 10. 3 

7. ~ 2 . 3 8.7 

T 'tinole1c 



£f'1'cct gr ooy11n~~i ~-®.~ S?9w,?9'11t1on of 

,;9-!,!,l c1cl 1n qf-£;';LqiYor ..fill 

'' o• · i n ' .. ... , ... 
\.,. , .,, _ .. ..._ "" .. .;;_.. -4 • .. ~· . - ----

, ·· · · ~ .--:;r..tic· ,. -' ' ... "' .J.. .,J..l.. l 

-- ...... "'-.. -- - - .... .. .. •1 .. .. .-- - ____ .. 

r , -
l . ... , ,; . 6 

11. ,_' 7. ·, 
J 

') r•, . ,, 7. 6 C , 

~.....,.,._._.. ........ .... -----·--

---- ---• ,~"',.,,,._~ 
I 

r ) (') I 
c. • , .... ' 11. :·; 

2 . 0 

'" 5 C. . 

,j . 9 

,, 7 j • 

J. O 

80. 1 
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•\ c.: no I ng 1 .. .it e inc1~cco ,:/icld po i .. p l·mt 

:n.crca·-.:linc ca::in.,1 1,...,te c i :;ht fol , 

ooed yiolt.l i11 .. ,re need 1~om 3455 t o l.t-376 Kg/rua- 1 • In 

l ,L·;;r nllu , ··<ec"Jc.>'l. r·.-. lll 'iorm" (196G) :-:_ .c: :. t e:M'l rui.d . och (lJ 65) 

not eu. t 1i ·t CAJc..:. J i e ld 1eereaoe . ~he .: 1l i:.mting e s ity exooe c<i. 

Tbey con.el .Gd t t the opt 1mum pl nnt inr: 

den it.y ·,or u 11.lod cu•op er hect re 

{ :;,3() 14J/ - ) and t or- r<:PJ cttops 3C · , oJO p1 te per hectare 

(15 ·u:~f • i ) • ( 6 } .. ~ · .tet"aon 19 5 • in Nebra 1ta u.~ .;,.. . also 

not.e t 

oubled t J l :J ::1.ti.. rate fiom 13 to 26 s eda 

imi1arl.y tbe relationship between row ep -c1ncr 



and y1e1d OO"lL1)liGhed in t h i s atudy ic in tii.,'TOCOOnt \'11th the 

f1nd1nco or ·,--coch (1969) , ,\ 1llii.o~ (19G~fs and ,·. orker et oJ. 

( 196~) , r;::o o'b•· .rved t hat in ,..;encri.l yi0ldo ·rom wido rm:; 

op ..... cinec !lLJ..1 :. ,on lor.rer tho."l clooo rill " so.,inga !'or t he 

cuoo ooc inr; rntc . In soyborui too, the u1l;>er1or1ty of 

nnrror; ro. . , i." l.n ,s hod been ue:JOnr. tr~ted by J,onovon et &l 

( l 9G3'· , c: . .. ru.1 L:.mbort (l9GO) und ·,obcr (1969) • 

.l.1.~1..in.a (196.:;) , oug.:_:cntod t w.t the recuct1on 

to r;recter .i ...... _ :.~- r:y:, ;.inu loos inter- roo plunt compoti tion. 

70 

'l'ho cupo2. io_·ity of aquure plant1ne , oo shomi in tho rcsulto 

presented , ·.:ould indicate tllf> 1q,orto."1co o!' atteriptine t o 

'
1 oqua1100·1 .:.1n1 =:iuximise t he ettecicnt uoo o:r the environmentcl 

f'nctoro . :·~:y c co~etitive odvant oeo o.f' t;vuure plont inc ic 

·~cnt tlcno~_;t:.•. t .. u 'by seed y i eld :1'ror. th:, t ,;o hi gl'"i ~or, ing 

r:tcG (:":·: • .'· . -::.<"' .': 1,. 8 Ydhn- 1 ) (..:·ir,urc 1 ) . 'T'hc incrccoc 1n 

Thio l~r,.:c 

incrousc in oocd yi el d wae r e.thor 1.mcx:ieoted but ··• i 0 tJana ( 19..., 

in h 1o invootl;_;ntions with soybean had tlc;.:onstr&ted t hot 

within a elven 1wpulotion level, oce yield increased aa into 

r ot7 en 1ntra- 1,.0t1 opuo1nga approochou u u.."111."orm ( s 1uc.u.-e) 

d1otr1cutio:~ .> ttorn. 
,. ,., 
4 e c.: :_12id c2£1>onent 1 

''"'h3 components of yield pre nt.ed 1n t able 

.3 1 und 32 c1:or.-, t:io aourc s of d1tteron 1n seed yield botrocn 

aclfle treut ~:on ond bet on sowing r ate ~ud:1: • 

rulatecl tot 

numbor of ho 

r:, ... only co onent t?ult a s1gnif'icant i,-

tre tm31l't cll tteron e recorded wao the total 

" r plant o.nd P unit • r-thele s , 

other co Jonento of e4 yield o.loo t nded to oontrlbut 



to the " L .. c .. ~1 " c.rnxts, c~lthough ouch di terences ..-,ere not 

otut1otic .. -:., · ~.l :1.u·1cant (':.' c.bl.o 3.1) .,. 

71 

,·:mo the s1gn11'1cuntJ..y h i~ seed yield per unit 

aret. obt c.ir:.(;c' :':-o:.:.: the n •u,-ire tree t::,onto we~ the result of' 

too totnl 1:J.:.· ... c:~ OJ.' oocd hcodo producod . ':.'able 31 ShO\'lS 

t hut pl~::.nt~; in tl"..o n ·uc:.re pl,'ntinc troct;:cnts pr•oduced 503 

to 366 cccC. :!J:::.i:.o 2:JOr !:7l0tor oc.:ucro ~,c. 1d he uds per plant 

:frv:i pl~lntr.; _n tr..o 72 cm ro~.: opucin,<- - tho la:mat see :i y1el<1. 

'; !1ic inc cc ~c -:1 v total nuobcr of ccetl ?lee.de in the 

nw:ber or tcrtlo...~ heads. Hor10ver, 1n rm·; souoinc tre r...trent c. 

the 72 co t1--c~.tront in rn:rt iculur, t:io incroo.oe in 1ntra-1•or: 

plt:.. t co: .. ~7{J tit:1on rooultod 1n tho <.1ocrcnce 1n the nm.1bor 01· 

t.crt1cr;r :~c-:. ;t1 c . -~.1 thun c!':!'cctinl_; th•:; to~ul nucber o:r ooed 

illi1 :-. .L 
.. .--

~ ·- ... , .. J • 

.:r~ contrant to the ''o:,ocinJ0 0:!'!'eats, raeny ooctl 

Jield coc: ior: :1to contributed oigni:ficu."ltly to tho ocn;1J'l(; re.to 

effoctc. :J.::)-~r and \':oight o~ 110r.x1a, number und tJeight or 
000 .t')81." d weight all c..lioood o a1gn1!'1cent 

c,preas1on no cowing r ate inc oood (Tt:-.ble .3 2 ' . 

:thOUBh seed ~1eld '.lOr .L lant r1ae superior in 

too l ,est oow1ncr rate, tho reveree oo the situation obtEtlc 

on por unit 81 o. b al • As xpoctod., plunta from l 

rate, cl to lnclt of conv.,ot1t1on, produced significantly h1eh 

r of oo.ed ho • This 1 ck of co --.t1t1on GO 

tnn.uon t other soea co ononts chowing a e1gn1f'1cunt 

1noreaoo 1n tho J: 

oo 1000 e d ight ao 

84a per 

ntioned arlier. "'1 lcr 

findtnso re · ported by Beech and J orma.n (1963 and 1966) , 



7.nowleo (:l9~,;; , 195&) , Yormanos u.-rid i"'rancoiae ( 1963) and 

.. 1111umc ( l.~6.2) . 
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·.~ho au:por1or1ty of t"1c h1 :tcot s owin'_; r cto on 

cccu ;,ricl · _J : :, unit t.rca t t.c C.Gcin 1: r :__;oly clue to on incrccc 

1w the m.11.1!)-r..:11 of ooed rioD.do per un! t ,.roe. . Those oced yiolc.1 

cor:r-_, oncnt c ·.:·~ :\c', L ·voured oeod :'}' iclC: )C~ plant u.t the lO\':'eot 

o x;i nc r ' to ·-.<1- 2 not ouf'i'iciont t o o. ()(Jnantc) :for the G in 

on L u..Tlit .-~ .. :rn b,,c1o i'ron an incrcucctl c.•)',1inc; rote . 



~ l 

~10. o:C 1 : , ~ 
: io. of 1:ic t ,., ;., _ 

~ro. of lJ:Cr.{ c ... 

.. :.)tnl 
.) 

,30 

No. "',o. 
no. 

of 
of 
of 

hcr~t !..: , _ :1t -~·-~ otn~ 
:x. :.t.:.D 

0

}1. •1t - 20 I 
llCl~C .~Jl:mt -

13 I 

:plant - 1 (gms ) i 
10 I 

:·:t . 
Ht. 
"'f•; t . 

--rit. 

,r:o. 
~ :o . 
nc. 
'o . 

of hew 
heoo -1 
heud - 1 
hood - 1 

of' ooCX:c 
of ooc ·' ::.; 
0£ occdt-:­
oi' cc1,C.,· 

t . of cue(' 
t. of ooc,.: 

. t . or oc0i. 
', t . or' occd 

t)"', .... ~ 
30 

:ot nl 
10 
2rJ 
30 

1000 8c(." ·1ci,;:1t ·;otal 
, 1 OJO ceod \·1c ::J.c;ht 1 o 
1000 oooG. ·,:;o ic:ht 20 
100, ~ coo r,•oi ·;ht ;,O 

----·--- ... ~-- .... -<NI'..,., ... . 

465 
238 
180 

13 
6 
6 

21. a 
2. 82 
2 . 32 
1. 34 

29 
32 
32 
24 

L~6~ 
225 
193 

12 
5 ' 
6 

363 
2 7 
114 

10 
5 
4 

25. 0 22 . 1 
2 . 75 I 2 . 82: 
2 . 26 ~: . 29 
1. 39 1. 49: 

28 
29 
31 
0G 
&.......,.✓ 

1 • _..!.! 
1. 71 
1 . j..? 
-'J,.5t_i 

29 
30 

•j . 13 
1. 7:J 
1. 37 
.l . 60 

50J 
232 
222 

13 
5 
7 

2&. o 
2 . 92 
2. 39 
1 . 40 

30 
32 
j,3 
"G G. 

·1 . 1 tt 
'f . \.,7 
1. 32 
0. 67 

4j. 10 
59. 44 
41~ . 24 
26. 00 

I 

727 

72 
I~0 

It,.) 

5G 

f , .. , 

'" 

_...,.,,,-#'.- ..... ~.-- ...... ---- --'#"·~---·-----------
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I.£m..E 32 

, ... "•-:""t. ~ --:- 1- 1." / .-1 . ,(.,';_ U J" t.1~i .. C ... .. i ~ 

:.o. 
. , .o ., 
•; o e 

:·o . of' he.._;s...L _J:..~.:nt : ~Totol 
o . oi' 1' au.le .)lo.nt_.120 

Ho. o:f he~n-1:J p l~...nt 30 

\: t . 
·,, t . 

t . 

o . o.;. oo,. ,_ :_ 
·:;o. <Jf r.,e · 
_·o . oi' CCC . ..,, 
·io . of' sec _ 

' t . 
,t . 

\, t . 
t. 

of' 
o!' 
of 
of' 

seec~. 
cer.:t.:,:; 
60Ct.1C 
occ1'.~:: 

10DC r.eo _ ·,;o...cht ';otul 
1 'JOO ~:eotl r:c :tc;ht 1 O 
1 !.)(){) Seed YiOir.;J1t 20 
1000 Seed wcit-;Z1.t 30 

,. r, ·7. .._.:).:; 

90 
150 

20 
7 .. •·) 

• L. 

41 .... 7 
;; . 1') 
2 e5:J 
1 . 90 

32 
.33 
32 
31 

1. 23 
;~ . 03 
1 . 51 
0. 06 

46.1 6 
61. 93 
liG. 85 
2s; . 91 

··r (',G 
-·· '· '!() j 

~ ''"\ I' 

..,,.''-0 

1li 1 
161 

1.3 
6 
6 

~7. G 
J . 05 
:: . G1 
1. 53 

31 
.32 
JG ,., -_u 

1 . 18 
1. 92 
1 . 66 
o. G9 

~t4. 55 
GO . fr] 
47. 14 
26.1 0 

4'.; 1 
2.34. 

10 
5 
J, ....,. 

h ,. 3 
2 . 71 
2 . 22 
1 . 22 

28 
30 
31 
23 

1.05 
1 • 72 
1. 36 
0 . 50 

41 . 13 
~5 7. 23 
l.~4. 11 
21.42 

U:YJ 499 

731 
437 
194 

7 
4 

1.:..' •5 
a h 
1.24 
1.U: 

25 
28 
27 
19 

I 

• • 

7
,,... 
( . 

Hb 

-, 
...; 

., ... 

3 

1.5,j (); 
1.07 
;).57 

36.9i 4.:1; 
:>..l-51 1,.L:7 
3iJ.fJ/ :.i. )G 
2 :ti 5.eh' 

--------------------------------
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l ~. 3 , ~OI"'?'Olqt19D 

·"' .... ·Jlc .53 L,nd Tcble 34 r;:10.-;ed the r ol ut1onship 

oi t 1 te v t r .101.::.'. ~- l o l d oor..r,ooonta to 0cod y iolrJ per plant 

ot :>O!'k; :a:; ___ ~:l '\') corrolot1on with ,ot !.1 t ho numbe r of' plunto 

incr~nao in tri.u m 1.i-ribor of' plc;.nto _;_1e r unit ::Jte~ rcoultod in 

:[JC l." .:1:;- t . · ~nee char ncte:,iatic.m rJOuld in turn reclucc t he 

,_·. _:1.mt . 

-"''1..: .-1,-:: ld compor.ents such cs the number o!· 

75 

oood hcn<'i r., c:" . i.'!. . ~11.t , head woizht , weight am number of occCc 

per l ,c :~.L : ~ _, · ~ ll ·J i ;-'.) ooed 1:.·c 1ght rmrc cll po• 1 t 1 ve corrcl, -~.c( 

v,i t h ccec o.r t hcoo , t ho nur.:;.ber of' Geed 

Thuo bj· inc ,·::-xir10 the w•eight or nur:w.c1' o:r o.ny one of these 

<.!<J..,.±.1 onento, .:,,i"'t .: culr.rly the rrurnbcr of ocec1 he ads per pl i..nt , 

r;oul d rocult i n :,n 1ncreoeod ceod y c lc.1 .Per pl c.nt . 

~·::.c/ll\ ,::>or unit arec \":n, ~'ooitivel.y und most 

str ongly co:. .. e l ated \"J ith numbor of p l ~ nte nnd number of soed 

In other r:orde • t. greater the nu ibcJ:--

of p lontc cm t ho number of heooo p1~oouced per unit a , 

the gre c.ter t oo lncreuee ill seed :,1cld. Aleo, the 1ncreosc6 

,1oed. ·1eld ;_)O r unit area resulted 1n tho Peduction or severnl 

source s or :,ield , purticul ~ in yiel per plant , number 

of l t.<l · c r )l. nt and head 1gbt . othe:r yiel~ components 

{ i . e . nun.bet" r..:1d wo ht of seeds per ad and 1000 eeed 

eight) h t 1· t tl effect on t e yield per unit area. 
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~~o~t(LJ4.. cd>!'relntlgng 9f, oocd y1e,.l, 129r al.., ....... - ........ 
~ __ u..'rlit area \"iil~ _1,h9,.'=f_ rqJl· >ect1yg ~1eld 

C.) .. ,>onent a 
' ~ - ~--- -• -·-~- ~ 

______ ,., .. ., . .,., .............. --------... --.... . .-.,...-. -· ....,_ _____ ., __ ""' 
I1old pl:-n - 1 

,·lu.nt 

-2 HoDLlo n 

-1 J!oads pl:mt 

. e iCTht heoo- 1 

nunber o!' oocd hooo- 1 

~ecd WC 1Ght : VJ nc. - 1 

1000 Gooe ',IC 1:.;ht 

-----~ --. . ~---

+ o. aoi,r., 

- 0 . 61 ~,. + o. 83"' 

+ 0 . 91 " 

+ o. 71 •i ~= - 0. 31 -:• 

. 22 NG 

+ 0 . 5& ..:, ·' - 0 .12N~i 

- 0 . 2111:3 
' I -------- ~- .... - .. . .. -- ····- ._..,,. -- ... -------· ----

.,,:.v~ ;_r..,).11 ..9.QE.fel o.t.!91!..~~t corro *£.~O!l,..9_Q.C _ffj.9J&u1t.J;~ 

.:::::·~: .. n')(Jn ooocl ;t1cld per wtor aq:uare. un<l 1tQ 

£.O.~onent p nt 2 oz!!!Yl. rateq ___ _g_ .r:'!P ~=;..;..;:.;~ 

Yield t - 2 er 

Yield plont- 1 ' I .48•• +1 . QOCt$ +1 . 00<fll • 65 ~i . 69· . 
' 

'Plant - 2 m +o.ao ~ o.oo o.oo +0. 81••1 +o. 93 i:, 

8 
- 2 

tl +0. 83 $ +a. 14c-, l +0. 39N'1 +0. 84t> l!t! +0. 90 
; 

ods plnnt- 1 +o. 74t t0. 39!Jr. . 60• 
I 

. 67 ' -0. 52• I 

I 
l 

\:eight boGd- i -0. 38NG ! . 31• o 2s---(, I ... 0. 53• . 25r . • • h 
' 

e22NS +0. 41IiJ 1 +0. 43N° e33?t8 ; •. 15.~ 
I 

I I i I 

d wt 1 • 1 ! 
.12N"' +o. 5ot1 +0. 4421(°" . 25N3 ' . 03.l:.~ ,. 1 

I 
I 

·1000 ooed roir.;ht ' .21no +0. 1-nm +0. 48N • -0. 2 •--n . 10:~ 

aigni:fict ot 5jl Ct s1eni:f1 cant 1 ~ 
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.o sh°','n in Tobl.e 34, oioilur trends existed in 

tho correlnti ~. coo:f.f1ciento o~ tho a ~:::.uo.ro tll'lD. 36 cm epacins 

treutroonto . nru.11'".e that of' t ho ovcr,-l.l cot'TCl tion, weicht 

~icr l:cc.il !:.r£ ::-1 of :·ect on ocoll y1t;l<l .:_:,or unit ureu in both 

t:1ene o -,~ c::. ?~_- t.r ;:...t ;;--cnt o. furtl':.cr· , the o 1.u:.~re treutrnent 

co:11goncntc co:.t_J; .rod to the 36 c:::i c.;; i:,cir>L• 

.i~t the lo-;;cst BO\'linJ' r r.tc (5 . G f..gBu - 1), see 

he ~ C L)Cl' ~-i.: c!. t ' r(~ a UJld :X!r p l t.nt und ..llOO tho 1300d v,e ight 

.90!' : ~r.c . ls), aeed yield at both tho rJ.1:;hoot und l0\·1eot 

Thie it no:. ~ • ':'l 
,.__,1i..i..... ... • .... 

tr•on_.1ly corrol:itell to aced yield per plc.nt . 

orcu wc..s c v:_. J.., ~1t in both treutr~nto . 7o o lcosel' degree , 

hcm.1 . Li CLt :!..:~tl un in.f'lucnoe in oceu ,11o lc1 per unit ""ron 

but ~ot ct t l 10',\ ne~<H.ng r ote . · -1ch number of; pl,mt s per 

unit orou ror.r--iltod preour..ably in the production o!' fewer 

scad herd.le out h.cuvier heads. 'A'h.un the heavier the seed 

hen£1n , t ... c :'.! t: ~r ·:oul{l be the yic lc: er unit area ut vecy 

hizh ceecli1}.J r ritos. 

Tho correlation ooefi•ic ents 1nd1, · · ted that 

nur:lbor ci' planto and number o'f: seed lwooe por U.."l1t nrea · ere 

lorgely rc3.i1ons1ble for the total 000 yield roduction in 

afflo :,or. rr11w3, n3t only tho optimum sowing rat (i.e . 

plo.ntin& donoity) bUt also the planting patt m which resulto 

1n c. mc.z.1Lu.t nu1. or ~ ae d heads per unit area ie of utrnoot 

1mportlln c - - 1.1,.x1mum seed ion 1 to be ohieved. 

4.4 

4. 41 

rt 
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i'irst 7 - 0 ·,,oc~~s then increo.aecl r n:.1idl.v during the tollowins-

10 wod~n to 1.r: c h tt r:,,:.,;.c1raum at 01:>~,rm:i _.;_,;'td.y 1.30 days from 

scminc (i:-l.,: • .., 1 • T'ho intense 1ntru-row plant competition 

in the 7,_ C! 20·:1 opuoiflB treat:ront woo ronecto<l 1n the 

o bst:mt!: 1:..~: L J.·:,:,r dry weight of the 1>l ont s . The roduct1on 

in l)lunt Ct'•~- o.:. ... ;~1t in t his opocinc trent mnt was found t o 

be otnt.ict::<.: . 11J Gi;Jni:f'icant o.a f"ro!I: 100 dcys &.!'ter sowing 

r.-~~..:o t end wae the r eouJ.t of 1ncrcosed intro-row 

plnnt cor:-,i)Ct1 tion in t he later otcce of ::rovrth. 

In t he f'1rat 8 weeka of the r..;-rooing period , 

there tmo .:o oi3!11f1cunt change in dxr'J \781ght of? plants 

1'"'r~ .... 18 c1a ontl o':uaro troat nenta. TTOt"rovor , f'rom approx i matel,/ 

1 O wookc onr;r .,_ ~ o, ) l:mts dry •.reieht o.:: tl10 s r::uore trcat nent 

tended t0 oo l0'.i01' t han t hat of 1f c .-:~ l'O'li OlHlCing but rercheC. 

a oinilor ; ,,,z.i:.YU:!! ur-J "'..'7e ight nt u.)proxii: .. rt oly 19 wee kc. 

1,'roo 'then tiJ.1 the f'in· ·l h.:.irvoat , ~)l~"'1.t <lr"'J weieht 1n the 

a1uaro trco.t ::cnt aupercecied t hat 1n the other op~cing trec.t­

ronto, ::,ocoibly tlue to 1ta co t1t1ve ad.vantage . 

- '1::; e:f 'ect of incroo.uin.r.; uocding r ate and theroL;; 

1ncrer.u;1nc :;_Jlr nt oorJpot 1t1on resulted in the reduction in plr1~1t 

dry 1eis1·.t. .,. in efi'ect was ev iclont by the 9th \veck of 

r ins 1~.ricxl . .:'he ettect of seeding r ate became more 

pronounce in t1 ·::t later stages of growth owi to greater plrnt 

co~t1t1on. .,it t he f'1nal harvest , 1t appea.red that an e i gh 

#'- 1n se 1ng l"Ste had l'Osultecl 1n approximately 

t o-th1rcl ret'.lu.ction 1n plant dry weight. 

4. 42 Pl;pnt HeJ.«l)S 
Plant 1ght ai ar trend to tho.t 

or plant 417 we1 bUt reaching a neat' maxirmm earlier -

v.bout 90 cya m'ter oar. (Fig. 4). Plunts in t 72 

spnc1ng roo " nt re s1gn1f1cW\tly taller in the lat I' st · -
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·.·?1:ts w;;is attributed. to the increased intra- row 

cor.i;>e tition f o::- light 1n this trectnent. Plants :from. the 

a -:uo.re plnnt iri,£1 trentroont were cono1otontly lowest 1n hoii;ht 

conp~.rod to t he other spacina treatoonta. Thia :feature 1n 

l"O.:m.ltcd ~n .:.c c. ::o ·:ing t h~: c.rti.olntion. c i'.i'octc due to a rostr1ctccl 

rncreacing oowinc r ete r esulted in an 1ncreuoe 

This res~,onse it ox_)Cctod since , the 

1ncrou00<1 oov·'1nJ rate uould result 1n greater plant 

comr,oti tion i~or lic;ht ond ~onee ciucntlJ 1,J.ants from high aoriine 

J ••• 

• • • .,J 

::.:, .. ·t l .7 after tho cor:"".cnooront 0£ elonc!ation ut 

o.rioin.c t ::·01. .. tl11G .)riC.:ley otem over the next 2 to 3 weeks. 

Thio \"!tu~ i'vll<.>,;ad by n GlO\.er incroocc in brunct.ing which 

It !o o!' interest to note tru:.t 

in t t.ooo t.roc.ta-:nto with plants hoVing lese competition, e . e . 

A sub­

stontiul incrouae in branching of :plr:nts from these two 

troatmnta ;ao largel,y due to the ~oter number 0£ tertio.l";V 

branc s p1•ooueed ( able 9) • 

4.44 
Tber was a eteady increase in 1oat nuclJer 

1n he first 7 weoke ot owth ~ollovled by a rapid l af 

at approx! 11' 12 · eke 

From this point there w u a 8bDrp 



llro_p in l.oni' number over the next 2 to J weeks followed 1)y r. 

moro zrctunl c ocJ.ine. 

spnc1n:..: trc ~ t ~.,~n reneeted the ei'~ect oi' intense intra- rot 

plont co: ,.vet1 .. 1on, conoo c,uentl.y t he ir lo::.!' number was very 

'}h.:.:: eff ect of incrc ~L :t~ eocdin:1 rntc wcs 

th-: !"Jc.J.uct ~. o:: in lcc.f number. f t the !lichest sowing rat 

( ,.,. <'.'", T' ... - 1 ) 1 ~ ...,l,,. 1 t · d th xi m ~ . v • .,1 .a. , o r nu;,1wC r- per .P a."l re ~c.r..e e tr.& ' nu 
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about 2 -:10 !: :: c :1rlicr t h.an those or other seeding rote 

trentrnontn. . cm nnd :reeoh ( 19G:3 J r ~coroed o. 21m1lar rcaponc<D 

donoity . 

Flcmcr1w,; 

~~to on the number o::· d o~y-a to 50.:., und 90-., 

flor;cr:ln:, , :•;: ~~xntca in :'ables 4 ::.l!ld. 5. The efi'ect of 

scodinc r ~t c , ·;mn to delay nower tlC• Doubling the secdinc 

com:>0t1t1on ,1olcyod i'lowerine by up to 5 deys. 

~om data obt · 1ned :tn t io study, both row 

opu.cin::3 ...in:7 co·v-~ r ate attooted. t ho :;ro rth and c1evelopioorrt, 

o!' s nffi ror. At tho e am s~ 1 r uto , it appe thot 

n 

plants \'11th a renter number of lea s and branehee and also 

As far as 

concerned, tho only po t1 trend 1n plant character f'rol:l 

in height • 

. ho main ettect of 1nor-oas 

(1 . e. plc.nt ~ done1ty). as th9 l'e4uct1on in pl ant 1ze, 

1te cocicto _caturea (1. e . fi v. r branches and leaves) , 
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,, '·6 
• $ • • ,- • • 

t he cr..:-.r- .. :t :;:.--c·:.'t . ct, ::1gc ( 1. c . :t"rc:::1 the 7th week onwe.rds) , 

Plr,ntc ~ ·:­

~:>ot1 net i a .. ,· 
' n?'.''? si:.:,-i1f1.enntly grc .. ~ter ot tho 4th, 5th end 

· · 3· ;owr , to·.7tu-dn t1'..c l ate:- part o-J: 

.o a.-occtcd , :->o-.·.:inr; c.ii.'fe1--encea in leaf' a.re c 

. , ,.. 
h ..... :,O , , c obaorved in lecf' 

r;. . i.i7 'lrowt_p Jl.,;T,¥}l¥,n1a 

Cro _ O\,'th ruteo · 1d photoe,vnthctic 

r ntee ,po!1icd in t his i3cuc-;c1on bnaed upon the re 1ght 

of 

pl t ~~- ct,irm. 

l 

n and therefore uno.ore ct1mat e the tot fll 

i •or true rat , uncle 

thoda for 

ound parts, 1.e . rooto, 

gn • ous excb.an(;c, 

should be included in oolcul t ing tb oo 

r ee. ":_ ,o tl=.i.ta resented here may only repre nt t he OGO 

· lue of th.coo e • 

Crop crcmth rates ( C:GR ) rencb!:4 
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vuluc:c r: t ; :: . · '<)·; i::.i-r~ one \"leek bc!"oro S:). ,, flo:::-er1!1.{,1 

( o.pprQ::i!;·;: t.u :_, 1.: i'I ~_:,kz f'ro~ eawinJ), o cep t that o!' 1 $ cm 

~0 ..-·10,'C"~ .,, ~ '4c•u.i -- ;,,,ly t'"'O"""' .,,.., f I ........ • ,- • h .: ..... , ..,_ I ., ,.1 ... - --•-ti. J ,I. ~JlliJ VJ.. OCJW rates ,i.."ld 

lj ,:; :.,~lf.''P .':'o:-1.1,:, cl' b~r :~ rclut1vcl;/ o •,ll incrcuce in ccm VtllUCC 

"'O""-- ~--e n t "" ( n 2,• ,,.. -.l • •.I •1t ·J f..AII(,_' 'I- 4, ._. 0 

Around this 

period oi' :_;1"0- .:t •• t ~1erc •·-:r-z 1itt1...: or no 1: cdn.i'i:.ill ·.vhich , J.eht 

..... ,, 1J i : ht inc .., noo in ,::;o-~ f'rom t.his stu.~e 

Further c.ecJ 1ne ~t: ca-R vat 

expected t'- t"'~1uoe it:; components ler;.f or.,u 1 ex (Lt. I) z.nd net 

• This 

'!CB r ei'loet:!on =>f thA de ell in the net photoQ.Vnthe is 

l rht inton ity and te r tt 

a.e too ae son r,~o snod (Appentl x 2) , .. inc ,ai;e in 

c1ovol op .nt or.r1 i'i line ond the 00:nem .. '-0·,ioo of' tha lea • 

C so 

day to 

tl.y 001 declined. rsthor rap1t1l:I over the f'inal 30 

• 
T re s no 1en1£1 t, ifforen in CGR V :uoo 
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•J 

e ,n i n t .. t of HAn - tho hi.~ st sowi ng r ate 

ed. t the highest 

sowi ng nte '.'7-. o ·\go.1::i clecrl-:, I ·. fl~,. cted 1n the high light 

inte1•ee""~ion t00asured in this t reot nt .. 

;.;rro. h 

r ates C~ OR ) t:md i .a co >OMnt s show much the erune tteot. as 

• The t ~nde in RG~ ero 1m1l 

There was a sharp 1ncreaoo 
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in R' n in t~ID 6 to 7 weoka rouc inc 1tn n::ucimum values by 

tho 8t~ i.100.: o2 ._;:. .. o-.-~th. From tl:..cn on ·:.-T~ declined \'11th 

·i:11:c 1· .. t00 of decline in tioo \·;ere ...ilike for sp~c1~ 

,\lee, the differences 1n 

::-oun .tCL~ :.·or ~~11 trcctronta \,e1-c not ci_;nificant but 1 t 

uppc:U'Oi.1 t! ,:.t ow 1u.:1 wuc aoeociatod with wide row ap£ cine t z~: 

hi~h r.onint: r :-',to { :.. • e • hi.ch plant inc dcno1 ty) • 

. o· <' ureo. rotio o~..:.:; 'lOWOd o1r.lilc.r trend.o 

to t hr:t .. :~ • .'hi o trend ~mo cJ.oo olil :for both opncinc 

w"1C.1 c..ov::.r~. L~· ,. ~.:. -cnts. ;Jowevor, I/< v~uoa of smving rnte 

dii'rerencec .:· :·u sbat1ot1cctlly oicni.ficant in oomples 4, 5 

ork on gro:.7th onnlyc1t of this crop is not 

av 111::blc Lr.· t i1c ro1'ore it io di!' _•icult to cor;rpt.re the 

1·1nc11nco o:> tJ:J.n ctudy ~:1th t hooo of' other \ orkars. :.incc 
I 

mrtcnnivo .. it,o:i.•~\ture on c rowth hnu].ysin o!' soybean is avuil b.' .. (' , I 

un ;. ttcr.vt ic .:.~::.tlc to cofli)nre soioo or the find i ngs with t:10..,0 

of' ooyboc-.n. - ' · , !UJ< and LAR of coyboo.n doclined ulrtoat 

linecrlJ,• i. ::..t:. ti.x: :"1tteey 1969 , 1~i 7.J) . lrowcver, in t iis 

auf'!'lmmr oti.lll.y , these ,:rooth o.nulJcic cocrponenta Gh0<11ecl o 

r ur) i init:l~l incr. ase durin:_; tho :firot 7 \vaeks be:fore oturti:·. 

to decline aith t1me ( 71ga. 7, 8 o.nd 9) . Thi trend 1n 

ao1"flo-.·:or cra,;,th 0Ul"18G ma.v be attributed to its pecul.inr gro::t!1 

p tte~ For xomplo, after eroorL,ronca , satn r edl1 c 

tend to r cr.- ,1 in the ro tte st f'or arylng p riods dop nd 

on the cnvi:.·o ..,ntal conditions ( oh 1969) , Kn l s (1955 t 

1958) 1 ritc :cn c.nd :}e ch (1965) Olld Weloo (1971 ) , foll t:w o. 

r ap14 loncation oft reproduct1 em to f10\1Gl'ine• In 

th1 at co£:.r10 · r odllng remaine 1n thie l'O tte et 

for approx! :toly 5 to 6 weEum wlth llttlo videnee of tr141..,.,.._h 

activtty oxcept in tho lat1vely proat :te ieai- developsoont. 
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v100 upei•io ... ' to tho a cC'Ut'11llotion of tlr--J o.utt r . 

tho Vulueo 01· -~i'.H-l und i· ',.R \'18rtl £,lOC) tu' .ecto<'l . 

onse 1.:_uentl;; 

How r, a 

plant cl 1,::tcd nnd branc :dnc dcvclo.:. -r1 'ter the 7 to O uccl::; 

( 21CG • l , .• , _ . 1._ c:m be ooen t ~iot ;_1:.m ror.chcd a peal': { c 

did ·- .. •. J..,. J{; junt "<} .... he plunt \"Jas corarcnc~ to eloneate. 

T.h0reo..4;cr -~ ·:.u :}2 co .::,onents of erowth rooponae showed. & r .. i<.1 

doclinc . ~ t~. c~"".:>se .ruont plant evelopoont oo found in othor 

crops. 

CG1? of nafflower wac o1milur to thut of ooybeon 

but :;rontl;:: n.coolnrnted o:C'ter tho 1•oootte stage . 

: urvoct intlex (HI) woo -ncludee in growth 

!,I f or:• v~.1.~.:.ouc t~•u .:.toonts uro oho;:,h i... ... ' .. -;_,10 35. 

inc icoo roi'loct t..:u: effic1oney of pl . ~ts t~, l.>roduce oo o. 

Thero a_i_)CLl'Cd to be little ai"fect o-£ ro,; o:,uc1ng t reatmntc 

on the o:r::·_c:Loncy of.' plt:.nto to pr-ooucc oocde. I-,owaver, in 

the 00~1 ~ r utc trcotmonte, the t vo 1ntorucd1ate S0\71ng 

rutee n,.1i)C( ""c1 to a a o1e;n1i'1c~n l:; creator eft1c1oncy in 

.., proc:uct,io"' • The HI vnlues in this study ere high 

co t.rec. . _t·~ t lOGe obtu.1ned _, Otern and Ch (1965). 1. e. 

0. 13 - o. ;.:~. ::ov rtbeleas, t hese high JU v ues 

fleet· in ti'l(; cor m:><81~ high y1 1d. obt-..... - 1n 

th1s st • 

1 cco 1 to Iol"mflft ( 1963) • HI val 

o~ atn.cmor T",_,._ OU oeptible to d l plont1 plant 

eno1t1e a opt.1 • It 4 that both the t'actoro 

tend to · nee !I quite oons r :bl.y. 



'1 5 
,rt :~9ct of row apncy;y:p, and e0\11M rates 

H_n ~ rarvc ot Index ( n I} 

-::W--~ ... - ,.,..,,....,. .,.,._,,, 

Row \,i dth ~ Row rldth 

•- • <.~~! •• rt .. ,.:'~•-I 

man 

1 '; I J . j 1 0. 52 0 . 51 o.44 0 • .50 I 

36 I ') . J8 '}. 48 ,1. 53 1 . 41 '). 45 

72 ' -1 0. 60 o.G7 J . liO 0 . 52 .... ,. ..... 

: • <:Uf.:J.'O ' '7 v e..,• o. 46 o. 5:5 f) . 46 0. 46 

eov:inc ~. Li.2 0.51 0. 56 o. 43 

W : NS 
.,._ __ .... ~ ..... -~~-'WI ..,.._:.q ____ ~~ 

~;}; t O. Oi; Iniero.ct on i'-Lt;D s IID . 
.... l -,--~~---- ~ --~ ~-------- -------

v1u.onca from :..·ro·,t h co:::1,.:Jononto 1 . 0 . ·::-::~ • 
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l'lAH , ~,. :; : ::. . i. ~··. :;ed little cupport oi' tho1r J.:'Ol:.1tions!u:::..: 

11th hii:;1:.. ~cu~ . .,r i old as for cs rO\-i o)r.ci?'l(; troatrnonts 1ero 

concerned. r..1ore import ant 

oood yield o . c . n wer o!' heuds par p1ant 

und )Or un t · :-au. 

lle rtheleas, 1n cowing r ato treot1113nte, the 

rolutionr.hi p bot oen LAI ond high ooed yield was evident 

but other cr owt. eon;,onent no such relationships. 

It soeood t hot otmr .factors re c.J.so invol 1n nch1ev1n8 

hig'.hor oocd ~· c in the treatmente. 

~1eld. as proG\.UllU.bly due to the numoor 

or plunto por unit a. 

V' lth l'Oeards to y1o , t be o£ 1nte ot 

to note t role <l'E es 1n 1 ins oU1not1on. Satt1 1• 

is b sicr~ lf - not 1n4 • pol11nat1ns, but be and 

otlwr inoocto are requ1r for opt1 ertilization arid 
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mci..XiD.k"::: yioL.ic . (Lavin et ol. 1967; !Bvin and Butl er 1966; 

Rubi o 19GC.) . :tn t h ia experiment e aro •:-1uo tn1:en to ensure th::t 

l.n ndo•"untc :)o)nl~t1on o1"' boos r:uo prcoent by p l ocing one h1vo 

in oc.lit-:tcl;J n..1 ;;~ oont to the e.:rec • lt 1G felt thi 8 may l!CcVC 

lmon ~- r-;· .jo!' -r· ctor in ochiev!n·~ .1.-.:h ::.·cirt111zntion unci h1c;l. 

GCO<~ .;iclC ' . • 

neither pl t.nt c .. )~ c · n: nor oo .. ine; r cte hoo 

r.ny ci~µ1i:..1.c: ~1t of cct on seed n::oicturc ,·:ne aee<l vi b111ty 

(T ... blco 2C nt 27 ,. 

0bv ounl:, of w:...Jo_ 1r..:r:,ort ,::ico 1G the l e 1 

of.' oil •,Jl~i.:cri.t .:.n tho se • In thio oxpor1mont oil percent. cc 
.;:-.1; 2G - 28;~ c.ccorclinc to treotoont but without 

oienii'i ., r.t ·.:c:" mcea bo in::~ r ccordocl ( 'ruble 28 l . 

r;'.:n.c;o of c::. :L c. ::1:,ont 1o i'roo 25 to 4.0 ( eisa 1'.)71). ,...,ln.m 

tho oil co·-.". ·:1·:. o:.,~::. lne<l :...ppccrocl t o be t 11c.t 01' the 10\":er 

level O\:i:i.: ;;. .:i ~.:1c seed line USC{ • Apparently t'heae seed 

eo onento \",Or':! role.tivel.y indepcnilont ond una:f'f'eoted by the 

trootmnto ir.r}oocd 1n fl')lt e of tho vcr<J contrasting degrooo 

01' COrQC:t t ion. :iovcrtheloos, other work.ors had recorded 

tl"-. dcp1-cooinc cffocto of wi der- o:,occd plunts und high 

dono t y on o l co tont (W1lliomo 1962 : Peterson 1965) . In 

his 1nvoc.tl..;t:t on, : ON30n (1965) obt :.11ned reduction of o i l 

content f'ron 37 to 33. 5% os population increased from 71 to 

318 plontc po L'let r SQ:U • By coq;,urie-on 1n t he current 

investigation pl t d nnlty from 12 to 100 plonts r mt r 

'i' qUlllity of oil obtained QS BhO\ffi to be 

att1 r (Appl 

1966J :oicc "971 ) . Llnol.elc ao14 , t 1'reot1on, 

up to 'be 11ttl td'fecto4 b1' plant co tltion. 

to 



tho ~r uct1on otsndr,oint it wouJ.d thero:foro -ppoar that 

the ir~jov onnidoration Ghould be cent on o.ohicving 

nuximm:. cocci. ;:,ric:ld per hectare c.nd oil content ruther then 

u concern _ t'::..' •Jil compoaition. 

t : nt co~nt1 t1on :100 been tl10 mojor f'uctor 

i'f.'e t,il r· \ .. 2. !'lous troot.mnts but it io difficult to 

detoi~rn1ru.! ' i, u._ .ct nuturo ol' this cocpoti tion ~:1 thcr :ror 

nutricntc, .0:i...:t.u1--o or light . Ho-r;ovor, 1t appeared that 

licht intc:.'CGJ~ion may have beon L cr1t1ool. :tact or ( t'tble 3 ) 

in th1o 1nvocticat1on. The o:Cf'ect of the other t wo 

i'octora, i . e . nutr1onta and moioturc in plont cocpct1t1on 
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\7ns not clocr ~lthough mieture atrooa appeared to huve t o.l:cn 

p l ace ut ooru ~rt~ crc of' the plunt r:ror;th {Appendix 2) . 

'thin L[,TOr;o,.:' c . :.;~XHJt of oc.1'i'locrcr ol.1viou.:;ly need .f'ur-thor 

rcoo t roh t:11.-..c.;1~ controJ.lc(1 cnviroru:JCnt:..:J. contl1tiono . 
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c;r _ cuJ. t ur e nnd 1'"'1 shori c:.., ) 

'i•' J"' ( .,..,e .. --,,. .,.,tl·· ""' . -~ _... [) .. u(',o' ' ( ,,., "' 

f, 
' :., 

'., .. -::•. ' · ·· , ....,.,. _oJt· ( r· ., ,., .• ""'"'·-- ~1,...,.,, I)eon.i. !"' r t iont ) . ~ • I, ' .. t' • .,•1' 1,. l.t. • \ ••••J , !4 • - t l !.L,., ...... IJ L l(.4 

.. , . . -. ~ .. ,:, . (;,, ( ', , .. ,·, . .., "' . . .. . j . ' ·r __ ,_ ... ~ .• ~, J ... , . . t. _,, , , ,11 . . : , • C -. , l~ . .. .. :::l ·--

""'n ...... , l'~:l "' " .... ~.o , ... ,.,; ~ ·r 1 ,~ l">r' C " r = 1nvolV0'1 
, _, • '- ,,I,,. .. .. ~-., ._J ,,. \ , , .J.. .L .. .. ,1.~ .... , ,b.J , .,, t-s • .Jli,.,,; · ,,;.U. 

i n thu p o(.u.c"' i on of thia t hae1e, part-1 - ly ~ • K. B. 

Oroe o17 ( r . 1:{t !i:Orh .. eJl 'r ak~ o School, Pal r ston ort11) and hi o 

wit'c , f . r t :.c lt• r dvice and t...&e iat (.ncO J rs. H. Mah e.med, who 

• n.x. Jeae0:;­

eaer1 ice s 1n her proopt t ypi } of the 



l ::: •.. l ) , rticu.l .. rly r,.t o.,·,~1 t o t he · ·xto r n ;. l 

/' d r 1 -_,· c.~. -in , : .inict lr'✓ 01· Forei,.'!·, /..:'i'c.ircl !'0r finw·~ci c.. l 

r-c; 'n .. , C' ( •1._.,.,o -r:tlrn) ,1 »4 -,, '- .J - .._,., ,. a •· ,.) ..;. ,) ,!..' ~- f.\ ._ ,,_.., .&. <.!. ,. 1 '"" l ' Oj '"'Ct ;., -~ -~ . . " . 
, . 

I .._ :. 

90 



ANON . (1961). 

/!HJN . ( t ::, C,j) • 

AP PL.S,, :!T~ _ : , . • • 

BIBLI OORi-\.PflX 

Growing sai'11ower - on oilseed crop. 
Farme1~a' Bull . No. 2133, u . s . D. A. pp.1 6 . 

:,EL.~lower growing in Oueensland. Qd . 
"d'ric • .J . §2 (3), 148-52 . 

·~ne germination test . Determinat ion of 
:..oist1.ra content . ? roe. r .s .T.A. ~ (1), 
49 ·: <,And 128-1.34. 

( 1966) . Tl~e composition of sai'flower 
seed . J. Amer. Oil. Chem. Soc . ~ (6), 
4 6-8. 

Af:lfRI, A. ( 19G1). The susceptibility o:r safi'l.ower va1•1et1es 
nnd species to several f'oliage diseases in 
Isra~l. rl . Dis . Reptr. ~ (2) , 146-50. 

:-·:y L_•:s, P . P. {1960). Cytogenetica of 
oa1'.flor,er ( C&rth·1mus L.) opecies and their 
hybrio.s . 1\g1·on. J. At (1), 11-17. 

• • J , • ct. dl ( 1 ) j 1 ) , 
1,..02 . ~;e b • 

Feedi::-1,,; cc.i'flowcr meal . Bull . 
,.·,6 r·ic:. ~;xpt . ~,tn. pp.11. 

BAKER , I,1 . i: • • e1 al ( 19;;9). 3._ "'£lo\'1cr :nc1.i..l as a protein 
oupple~ent for wintering calves. Bull. 
447, Neb. lHric . }~Xi)t . :Jtn. pp .1 5 . 

BAS !US Kl, J". ,T . m'.f,; CH, r; . F . b.l'l<l r£r.~ t L . C • ( 1961 ) • Effect 
of t 1me ot' ple.nting on yields of 
3Cil'f'lower in Northe~n Australia. J . Au~• 
Inst . ,'lgric. Sci . il (3), 156-8. 

BEECH, D. F . ( 1960) . Sd"flover. An oil crop f'or the 
Kimberelys. Eul.l. No. 2720. ~eS't Aust. 
Lept . of Agric., rth. 

BEECH• i) ,. _., . ( 1 J62 ). Irrigatinf; dry aeason crops in the 
Ord River Vulley. How to prepare land f 
so !ng. J. J. ic. l . Aust . l (12), 95 

CH, t.F. ( 1964). Th.fl :ft"ect of leaf removal on yi ld 
a· tritut s of oaffio er. Au • J. Expt • 
.t 1c. and Anim. Hus'b. Ji (14), 21 16. 

REECH, D. • ( 1969) . Gatf'lo r . Fi ld Crop Abet. il (a), 
107-17. 



BE CH, D. F . 

nu -up1,:, N, r.~ . J . T . (1 963). The e:ffect of time 
o pl ant ing on yield attributes of v urietiec 
of' saf'i'lower. Aust .. J . Expt . Agr1c. and 
,,nim. Husbd . J ( 9), 140- 8 . 

nnd ·;oRJ.'.JJ; , : • J . T . ( 1966) • The eft'ect of' pl ant 
density on the r eproductive structure o:f 
ua£flower in t he Ord River Valley . Aust. 
J . Expt . Agric. and l.ni m. Husbd . ,2 (22), 
255- 60. 

BEECH, D. 7 • nnc1 ·, ' . .1\~'l , l'. . J ; r . ( 196 7; , The effect of' tine 
o-f: , 1nnting on the !x:r:forrr.nnce o:f 
irri gated wint e r crop:l in the 0rd River 
Valley . J . Aust. Inst . lgric . Sci .2..2, (2), 
77-84 . 

BE ,en, D. P . ~:-id 'J ORt.:PJ? , ;: . J . T . ( 196B). The effect of 
\"'et season l and t reat nt and n1 trogen 
f'ertili zer on oaf'flower, linseed and 
1heat 1n t he Ord River Valley. Aust. J . 
Expt. Agr1c. and ' nim. nusbd . !! (30) , 
66-71. 

BRA;r:•.·, .. :1<1 'iJ.U .H , T . (1 96.3) . 'l' r Jln..;; sai', lower as a 

s~. J • • 

OARL:30 r, r: . f'. . 

·rozing crop . ··ueonsl ~.nd l ~rric . J • .§2 
( 1:J) , 5&3- 4. 

( i ~,69 ) . An an lysio of .::royJth of' aoybeano 
,G ni'fect ed by _)l l.,nt poJ.Yu.1:::ition nd 

f , rtilizer. con. ,T . Pl . Sci . !!-2, 675 · 4. 

(1J70) . Eff'ect s of vari ation in LAI on 
z;r owth o:f maize nnd soybeans. Crop . Sci • 
.lQ ( 1 ) , 9-1 3 . 

( 1J65) . The e f':fect of t emperature on oil 
content and fatty acid cornpocition of 
the oils from s vora1 oilseed crops. can. 
J . Bot . !lJ_ (1 ), 63 9• 

( 1964). Damage to sat'flower p l ants by 
thr1ps and l.ygus bugs and a study of 
their control. J . Econ. Ent om. il ( 1) , 
14 • 

C/~LGOH, E.c. ( 1966) . Further studios of da of 
attl~ er plants by thripa l.y bug~ 

J . Econ. Entom. (1), 138-41. 

CHAVAN, V. t . f l er. Indian Centr l 
ner Pre , 



CLAACG.• :J, 

CLJV\ '"',:JEN , 

l, • : . (1 950) . ;:ot urol und control l ed crosuinc 
in s n~ f lower. .1\gron. J . ~ (8 ) , 381 • 

, .. 

• • 

etal ( 1950) . The estiamtion of oil 
°percent age in sn!'flo~or aced and the 

associ t i on oi' oil .JCI'cent age with hull 
and nitrogen pe1~centc.ce , seed size and 
decrr ee of' opininccc of ) lant. .Agron. 
J . ~ (1 0), 478- &2 . 

::-iC.: • .l.'FI ;.- , i • ( 195u) . ~;c. f'lower production 
in the wect Grn part oi' t he northern Greot 
:'l c.. ins. Circ . D7 (rev. ) 1:eb. l\gric Expt . 
:,t :1 . u. ~: .1, . 

C013V· Y, . . . ( 1 .;]7 ) . Ail introduction to the botany of' 
tro:,>icnl cropo . London: Logmans . Green 
and Co. 94 • 

COCHRO~T , 
., .u. L.nd cox, G. t' . ( 1957). Expe rimental Desi gns . 

" iley Inte rnational Edition, U . s . P . 

DAVI ': , i\ . ;: . ( 1965) . Inve stigations \71th new crops. 
Rep . Ser. 139 . Ark /•.gr1c. i<:xpt . Stn. pp . 12 . 

DE"'-;· 1~; , -~ . ·· • nncl RiJDif , D. D. (1 966) . ''af'f'lower Production 
in Ar1zon&. . Dull . ; • 47. University of' 

r i zono l\Gri c . · :xpt • tn . u. r, • l • 

''L r· ( ~ 71 \ \,J.-~'...J j• f -..J e • I ) • 

EB~:RT, -. • • [.Jltl t' 'J.'ILEr- , P . F . { 19G6) . I nheritance of 
Pericarp Types , sterility dJarf'ness i n 
several. safflo1er cro ses. Crop Science 
§. (6), 579- 582. 

Enr:r<T , • . • :...nu 1<.:.·a.1u~s , P . F . { 1968) . Development and 

EL .; •• ""I 

' .:1.:.~ :.. ' • 

. ·• 

on~tomical chur netcristics of thin- hull 
autants of' C' rthomus t1nctor1-us ) . Am. J . 
Dot. ,.22 (4) , 421 -30. 

and B,R'STEIN• L. {1964) . 8 t Tolerance 
of Sattlm r . A on. J . 2.§. (1), 3 o. 

ond TUCKER, T.c . (1967). Gro h, yield and 
yield components of saf'1'1 er affected 
by source , rat t i of application of 
nitrogen. ron. J. 22. ( 1), 54-6. 



Gt!i}G OL Z , .J • (1 967). Composition 0£ s n:ff'lower seed . Proc. 
Firat Res. con:r. on utilisation of 
saf'f'lower , 31 - 36. Albuny , C~l if"ornia . 

(1 J6B). A place in ( ueenslond f'or safflower. 
'uecnsland Agric . J. filt (4) , 203-11 . 

• • otnl ( 1953). The f occlin_::; v nlue of wood 
• oiuaGes , deh,ydrntc<l ,: li'ci lf1: , dehydrated 
OJple p omace ancl ur,.decort icute(i sLfflower 
:ie nl when 1"ed to i'L.t ,,-:min:.; c attle . Bull . 
543. : shington !.:r-ic. Expt . 8tn. pp . 21 . 

HILL; Ji . i' . ciru1 r··:,L,~~:; , P . F . (1 968) . Futty aci<.1 composition 
of' the oil develor..,.:~,-- s eeds of' diff erent 
varietieo of' s a:f~'ior:or . Crop . Sci . 8( 3), 
275-7. -

HI Nf.ON , i" . end 'lt~"::..";ON ; w. D. (1962) . Conpctit1on studies 
in soybeans. Crop 8 ci . £ (2), 117- 23. 

iiOAG , " .... .. . c:.d_ ( 1') 68 ), Ef:fect of fertilizer treatzoont 
~nd raw spacine on y1eld, qual1ty and 
phyGiolog1cul response of safflower. 

e ron. J . 60 (2), 190-200 • 

. :· .. ~o.rr:., · . . l .• : .1:•r a- , c .n. (1 958) . D=.:.f' ,.'lowcr trialn 
l r-" 1,ustrulia. Tech. ?u;> . 11 . Div. Pl . 
Industry . cr: rno, pp . 19 . 

:I010., IT ,,~ ·· • ,.:'.'lu II:TLR, :J. . ( 1957). A r ow sa:f'.flower oil 
\'J ith a low iodine v a lue. Nature, Land 
m_ (4559), 582-3. 

J;:.1.:::· , .. • c t c.l (1 967). Ef f ect s of' v r riablc and constant - storage te mp ratures ond subsequent room ctor{.._.;q 
on the viabil ity of' certain seeds . Crop 
Sci. Z (5), 495-6. 

J t:~:. ~s , J . P. und 'l"UCKER, T.c. (1968). Ef f ect of nitrogen 
fort11izer on yield, nitrogen content and 
yield components o~ ourflo er • .Agron. J. 

KAPUGTJ\ , 

§Q (4) , 363-4. 

G. ctul (1962) . An oil seed crop: Safflower 
- production 1n ~orth Dakota. Bull . 22 

North Dakota .Agric. Bxpt . Stn. No. 4, 4-11. 

KENHEDY, W . K. and UNRAW , J. ( 1949) • A rapid method for 
determining the 011 content of Sunflow r 
seeds. Agron. J. 111 (2), 93- 5. 

KLAG~s, ~\. :t . . • ( 19:,4). 8af''flowe?t Pl'Oduction Bul.1. 222 
Idaha Ag.rt e . Expt . Stn. pp. 16. 



1-. , .. T • · • ( 1963) . ·:1 11t- i ncitcd JrU9nrium 
~oporum :r. prc ocnt 1n seed from 
7ni!ect ed snff lo·.cie z, . Niytopnth. ~ 
( J ) , 1 0h6-9. 

1 : , 

'T 
.A..... J 

T • 

. • • ( 1 .-~ 66) . 'i:ec.ct ionc :):: 
l ottace f.101.,jflic vl::.,uc .• 
( 12 ), 135q.- 5G. 

nn:f'f'lo1:mr to 
·h;ltop::.t 11 . · .6 

. .A.. ',).._~ ' • ( 1967) . I nhev:1 ·::. ::.nce 01 ... r e uctionr.. in 
c r.~":flom;r t.o l et :.1-1cc r;,oz,; ;.i.ic v'l.rua. 
?hytopath. ~ ( 7 ) , 7[l) - )O • 

rr .,. ·•·. 
n .J..;.!,. '· J. 

' 

}. 1.1- . r 

.1,., .. , ., • • ::,md •_:i::.:;:;:; , .. . . (·Jf l G) . :-• ut hot~ ·nic 

. . 

. .. 

• • 

• • 

4, • • 

·-. 

r : .. cec o:f' ?'..ioar.iu l .~a.:;>o..-J.rn f , o;). 
A;:·~rthat.J! • r)hyto:;_}ath. fil ( l j, G.3-1.~. 

( 1 :?--).j 1 . r:c.i"f'lowcr . 
. . ·/ ut111emtion • 

,':r•oduct.ion, }?roce n ::.:i i ng 
con. not • .2 (3 ) , 2 73-:)~i • 

. ; .. l ) j ~'~ ; . c~1 !"'low":; 1') . 
_ P) • 2B9- ;,23. 

( 1 '.) 65) . 
oc1tl 
~,;t .. 

V{).riubi lity .t:-:. olo ic 
contents of' c~: na.-101• 
19 ( 1 . , 5:;:,-G2. 

uru.: lin ol.e ic 
oi l . : con. 

c.nu .,J.: .• ·. , ,1 . ·· • ( ·l:)U~) . IrJ~ritruice of low 
.fnttj· r,e1c! conte nt i.n t ho ooed oil o:f · 
e c .. : .. T lo·:~ur i t).tro~:;._ct ion ::.~rom I r n:i . Crop. 
: C :i • a u~.) " l.i C- r; • 

{ . ..:ld ·' : !,, • ' ,;~ , ; .r) • ( 1 ) LJ ) • ~-~aff'lO\~ ,I' in 
~:a11f orn1 a . :·,nn. :~C ,~ e1111' . J\gric. iixpt . 
Dtn. PP • 2.3 . 

n.nd ~ar., '.:Y , ·: .r . ( 1s,c.:::,) . ~ .:::i f lower. Ci rc . 
r:32 . (;al i f . 1\gr ic . : xpt . Stn. l·.xton. 
·-'er. Un v . o ,. Cu1i:f. Davis, CaJ.1£orn1o, 
u . J . t. . 

LEAr: , ~ . e.~ Jbh .196G) . ; u6oept1b111ty o~ sarf lower 
vur1et es to root - 1:.'lot nematodes and to 
the sugar beet 110::.-iotooo. r . ,, • :> • ...,1. ?rot . 
~ 1. ,1lt (4) , 69- 71. 

( 1963) . Evnluation ~f eaft"lower l i neo wit 
J.o iodine numbe1~t:h ~r • Sci . J. ( 2) , 1 e1. 



t..nd tr: n~ , A. .• ( 19(4:) • nevelopment of 
c:u'f lo~-r~ r ceou f 1-.om :f:'loz.•n;r:,ins t o 
r;:otu.rity. Cr p ~-;c i . ~ ( 1 ) , 03- 7. 

~ ,:;·" ... 1 ( 1rJ6 7 ) . :'ollinot :1 on o:f naff lower by 
.. ~ · -~innocts othe ~ t J-1~'1 honey l)ces . ~ . 1'.:con. 

. · .. . 

'.-.... 

ntom. §Q (5 ) , 1401-2 . 

< _; •• -.·--;·::.: , :1 . 1 . ( 1')GC) . rt.cco ' ti noci t,ted 

ctoJ. -

t'J i t h o.:4'f'lo\·te r in south central :' r i zon ·-· • 
J . •: con . ;:ntom. 22, (.3 ) , t>:>4- 7 • 

( 19~r; \ F_',f',.. _( "" Ct. . u.,.,. • . .... -
seed y i elu, oil 
rc r.u :t,smicnts of' 
r:. 7 ' I ':) '1 .. 6')- It 

"""'- \ ... ' ' ·- ..... 

of pl u.ntine ,1ate on 
content O..."ld v11. :t c r 
snf'::::·10~:,- ::r . A1:,ron. J . 

;·/-:· ~:y • S . : . ( 1~; 71 ) . :S:fi'ects o!' nit1"'0::;en and pl nnt 
o:;n~ c1ng on :.::.ir.flor;m.~ :Ji..; ✓d yiel<l.s unu 
0 -t- .., ..., c1··"·r ·· ·c"' ~- · ... ~.-..<f-i•~ ,.. ·' "'ron T ,:-;i. (1 ) (.I ,!...,..,~\,, .. .al. o1 \.a" 4.,,_...._ - •-JV "tao'-,.) . _.\,.;, • t.J . ~ !f 

137- 8. 

;r: r.~"}r; , "" • : • (1 ~)61.) . 1n e xre:rir.:cnt ·::ith cufii'lower under 
ir:rization., CS.re. 430, aah. tgrie . Expt 
;..: tn. ·,: .. ~.ch!nctcn L: . :. . t . 

., 1 I 'r '" '"!"' 
J i f -- .!. ' : .. .... 

" . 
• • 

-' ·-· . 

···- , ....... I •:, ( "c,c::3' t · .,..,(>l 1 , ., .. , , 1 , .. , • . ; , -:; . ) . .. uJ. .. ovrer g rO'., ne 
in Isr JJJ, . -..· orld cr ope ,,2 ( 7) , 266. 

· 1 -·1 1 ·· ' ... , \.; . , 
sacd . 

::-at i n,'1t on o!' oil in s af'i'lower 
Nutu.rc, Land .1.Y.2, (4766) , 772- 3. 

( ~ ) ~ :) ) . f £flower culture in the \'last • 
Central Plr,1na . p,1··r1c . Int• Bull. No. 
300. IIP,I'ic . -~n s . Gerv. u.s .D. A. 
··, (1ol1.1ngton, t . s . A, 

e1 .fll ( 1357) . T use of onttl ower oil 
1ncal. tn poultr--.:r r ations . Poult . Sci . a ' 1>, 3 • 

( 1961) . Prelimil.a.7 oboervut1ons on the 
temperature requirements of s.nfflmver 
( Car emus t_iotQrius. l·• ). ~!emo. Mo. 

1 21 . ~. IJf. n. Armt . D1v. Land. Ree. 
~;en • Tech. --enl:crra , Australia. 



PURDY, R. :r . _c_t_o._1 {1959). Sa.i'i'lower, its d velopment and 
utilisation. J. or . Am. Oil . Chem. Soc • 

~unn· , D. D. 

::!UBn , , • . ; . 

.2.§ (9), 26-30. 

(1967). Growth analysis :formulae - their 
uoe and abuoc . Crop Sci . 1, 171 - 175• 

(1 ~G3) 0 roc . 3a:ff. ?lunnin; Con1'er. Univ. 
of Arizona , Tucson, '.l • . ; . A . 

and BLHCK, D . f . (1 958) . Hla . A new 
safflower variety . Dul.l . 301 . Ag1 .. ic. 
Expt. 8tn. Univ. of' Arizona., U. S. A. 

SI-I/-\.1/ , J.J. and JOPPl\ , L. (1 963) . So.fi'lower and oil seed 
crop . Circ . 289. Montana Agr1c . Expt . 
Stn. i)P• 16. 

SHIBLt-::_;, -~ . :: . and 11.•;RE~~! C.R. (1 965) . Leaf area, solar 
radiat on interception, and dry matter 
production by soybeans. Crop . Sci . 2., 
557- 77. 

... 
GT Ril , • • 

( 1 -;G:,) . E.'Vapotrans-pirat1.on o'f: sa:fflower at 
three dencities of' s~Ning. Aust. J • 
..:_-:;ric . Res . 16 (6), 961 -71 . 

:-1 ~, c:-1, D. ~· . (1 965) . The growth of' 
s .... .. .' lower ( Carthrunua tinctor1us. L!) 
in e low latitude enviroruooni . Aus . J. 

THO:.!AG , C . : • ( 1952). Tranam1ss1on of' sa:rnoi.-,,cr. rust on 
treated seed. Phytopath. !!£ ( 2), 
108 • 

THO-:.un , c.1. (1 956) . The et':fect o:f rust on the yield 
am oil content o:f saff1ower. Phytopath 
~ (1), 29 . 

Tnm:.A~ , c.A. et al ( 1960). Devel rent of ea:fflower 
varieties resistant to Phytophthora root 
rot . Phytop th. ~o (2), 129- 30. 

THOM.t\S, c.A. et al ( 1963). Saft'lower diseases. u .s.D.A. 
1c. Res. serv. w h. ARS . 34-52. 

TOK ... REH, 'l ~t: . ( 196L~) . Saft'lo r ed control. Calif. 
'~ d Cont. Proc. 16th Conf' . 53-4. 

URIE, A.L. et al (1967). D v lop nt of safflower seeds 
es innu nc d b7 windrowing var1et1e 
and asona. Cro Sci. l (6), 584-7. 

URIE, A. L .. ~• E:ff eta of de re of and time of 
defoliation on yield and related 
ttributes of attl er. Crop Sci. 8 

(6), 747-50. -



VAN, RIJI·r, P.J. (1962). 11eed problems 1n the Kimberleys . 
J. Agric. West • .Aust . l (3), 2 i -1-4. 

WALLACl~ , et · l (1 9 72). 
yie l d . 

Physiologicul genetics of crop 
Advancee in .. ron. ~, 97-142 . 

( 1 ..: 71). Costor1 Sesama nncJ Jai'flower. 
University Press Aberdeen, Greai Brit ain. 
529-724 • 

.. i,'l'G f>H , :· . ,· . 1 1_ .2) . The physiolog ical bosis :for variution 
in y ield . Adv. Ag ron . li, 101-144. 

WERKHOV::Jl , .... et al (1 968) . Fertilizer tri als :vith 
oof'flowe r in r acramento Valley. Calif' • 
. '· g ric . ~ ( 1), 6-7• 

,, RKHOV'r.N, c •• E . and r.'J s r ENT I Nl. E'. (1 967). Effects of 
Phosphorus and iU. trogen l acement on 
saf:flower gr rth and phosphorus absorption. 
Agron. J. 22, (2), 16~-71. 

""' .., 
.. \. . \.,:1 . 

T •• ti . . 

{1 939) . The influence of' spac~ and 
nr•r:.:inge ment on the production ot: soybean 
pl :...nts. ., g-ron. J . ~' 314- 21. 

( 1 '.' 02) . • ... he ir..1"'l uence of p l &nt spacil'l{;; 
t;nc'i f lower oosition on oil content o-t: 
s ef flower. ( G;.;.rthumus tinctorius. L . ) 
Crop. Sci. g (6), 475-7. 

WORKER , :; . ~· . et a l ( 1965) • Summar y of per:formance of 
--~ni'.t:lowe r trials conducted at the 

I mperi al Valley Field s t ation :from 
1957-64. :F'ield crop Rep . 16. univ. o:f 
Cl..11.t". Davis , Cclif'ornia , u.s .A. 

YERt~N 0:3 , 

YERMANOC , 

' • . .,., . ....... . 

... 

-:'"'·, , ... 
J.,.• . ..... . . 

and FRANCOI3 . r. . E . (196.'3) . Di ·:rerences 
among seed sample s :from primary, secondary 
1:1nd tertiary heads o-J: safflower. Crop. 
vCi . J (6), 560-1 . 

< J ,', .:,COI " , L . E . and BERNSTEIN. L . (1964). 
Loil salinity of e1'"'t'ects on the chemical 
composition ot the 011 and oil content 
of afi'lower seed. on. J. 2§. ( 1), 35•7• 

ff ·~1f' l'REE.1. , S • and GARDER, . J • ( 1967). 
Inher1 tence 1 of quaU ty and quality of 
seed oil in sof'f'lo r (Carthamu tinctorlua.L) 
Crop Sci. l (5), 417-22. 

YOONG, R . D. and HJ.LL ORAN, H. R • ( 1962 ) • De cort 1cated af:f'lOVi er 
meal in chick n rations. Poult. Sci. !ti, 
1696-7. . 



m 
J.. . ... . 

ZI ~::tER , n. ·-: . 

l • ··· • 

. .. . 

,--. 
!J e .., 

et cl ( 1963) .. MetHbolizable energy o'f' some 
oil seed re.eals and s ome unusual 'f'eed 
stuffs . Poult . ~ci . ~ (3) , 619- 25. 

( 1'.)G1 ) . ;,-:iowdery mildcv; of' saf'flower . Pl . Dis. 
neptr . 1:u (2) • 94L~ . 

(1 962) . Hypocctyl reaction t~ rus t 1ni'ect1on 
as u meaoure o1' resistance of' sa:fflo er . 
Phytopeth. j_2, 1177- 80. 

(1963) . Spore stncos and li'f'e cycle of 
:>uccinia e arth mi . Phytopoth • .5j , 316 • 

( 1J65) . .:ust i ni'ection c.nu histological 
renrionse of ou ceptible anil resistant 
sru.'1'lower . !?hyt opath. ~. 296-301 . 

( 1967 ) . Re sponse o!' non--cultivntea sat''f'lowcr 
( C:...rthamue) species t-o rust and Verticillium 
w'ffi . Plr'. D1s . R.cptr. 51, 589-90. 

S:~ ( ·i :;66). The nRture and in.heritance of 
seedling ru:Jt r esistance of Nebraslea 
1- 1- 5 sai'flower . Pbytop~th. 58 (9) 1451-6. 

ZL . :-, ,: , .i.J . • ::..nci ··,, r . , ..-1 . L. ( 1967. n) . r igni'f'icance of 
Gu s dli ng rt.Gt 1•-.;::·, i st. nee of sn:fflm•;er c.:i1il. 
1t a relationchir to foliage ru~t reci s t unce . 
Pr~-topoth. 57 (7), 772- 6. 

ZIM t:1{ , l> • • ~ ... ,;ind UR IE, /, . L. (1967. b .). Influenre of 
ir~ieRtion and scil in'f'estation with 
strairw o'f' P¥etophthora dreschsleri on 
root ~ot roa stance of so.t'flower . 
Phytopath. 21, 1056 • 

ZI ~!.-~~.{ , D. ~. [.J:cl ~ l TE A.L. ( 1969 . a . ) . Inheritance of rust 
resiotance in crosoes between cultivated 
safflower. Phytop th. 22. ( 1 ) • 16-17. 

ZIMMER , D. •: . a..'1.d tffi!E , A. T~ • ( 1969 . b.). Inheritance 0~ 
rust resistance in so.fflo er . Crop Sc1. 
i (4), 491-4. 

nd URIE, A.L. ( 1970) • 
siat c in aaft'l 

2!r, (5), 364- 7. 

Inh ritance of rut 
er . Plt . Dis. Reptr. 



ApPenrlix .!• 

( a) Split-plot Design 

Main plots Row spacing 

sub-plots Sowing rate 
Four row sp o1ngs are 18, 36, 72 c. 

equ.are pl.anting. {SQ). 

Ai 

Four sowing r ates are 1. 2, 3, 4 
corresponding to 5.6, 11.2, 22.4, 44.e 
Kg ~ -1 reepect 1 VGl.7 • 

(b) Intra-row plant spacing at dif':t\ rent aowinz 
rat.es. ( em) • 

now ~ ,_ t.c1ng Bowing Ratea 
( er: ) 1 2 3 4 

18 45.7 22.a 11.4 ,.1 
36 22.s 11.4 ,.1 2 8 
72 11.4 ,.1 2.a 1.4 
s~ 281S 20.2 14.2 10.i 
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A 

Seed Yield 1fg ha - 1 

,:.., ... -.O .; 

Row Spacing (cm) 18 36 72 DP Mean 

C"' 1 t ( r • -1, ,.,ow ng rn e .'\..J .-~a J 

- -
s.6 3154 2741 2150 2792 2699 

11 . 2 3963 33.33 3271 365.3 3686 

22 . 4 4566 4719 4500 5723 4677 

44.a 60:,_:. 572~ .. S.391.;. 8627 6200 

LSD. 727 41+34- 45~6 3829 5199 LSD. 499 

Interacti~n Lr>D . 882 

~ 



AppePzAA:F tt• 
'l'eole .,A:_T2,UJ . .,;;'!}lmber of Uende :P!t m

2 

RO'fl Wi dth Sowi113 R€:.te Y.g/ha m._. - Mean 

( ems) ~.6 11.2 22 . 4 44.8 

1b 284 350 550 67.5 465 
36 231 331 500 aoo 465 
72 2 12 275 362 625 368 

284 350 552 825 503 

SR-Mean 253 326 491 731 L8Ds 72 
L.,v , 7?. Interact1on:NS 

T "'g1e B • fl Number of secgndap Heade per m
2 

~ 11.2 ~ !:a&. 
18 103 150 250 450 238 
36 81 144 250 425 225 

72 84 119 200 425 207 
SQ 93 150 237 450 232 

SR- :,iaan 90 141 234 437 LSD zNB 
LSD:50 Intcu-act1on NS 

Tabl C t Number o~ T1rii!:17 l!!!.iS 22r m2 

.1si .l!!.i 22.!; 44.8 
18 169 175 250 125 180 
36 137 162 200 275 193 
72 115 131 112 100 114 

'~ 178 175 275 275 222 

SR c,an 150 161 209 194 LSD:56 
LOD J .., Int r ct.1onsNS 



A5 

Sattlower Oil 

Pal ra1t1c St enric Ole1c L1noleic 

18-cm 1 10., 3.9 13.5 72.1 
2 1.6 2.1 9.6 80.7 
3 1.2 2.9 9.0 80.9 
4 6.8 2.5 s.o 82.7 

.36-cm 1 6.5 2.0 9.a 81.7 
2 7.7 1.9 9.6 80.8 
3 10.3 ,.2 13.1 73.4 
4 ,.1 1., 6.4 82., 

72 1 11.2 .3.5 1.5.5 71,8 
2 ,.s 2.1 a.a 82., 
3 6.2 1.9 a., a,., 
4 7.6 2.8 10., 1a. 

SQ. 1 6.4 1.9 1., a,.9 
2 6.4 1.9 1., 84.2 
J 

_, 2,2 .2 aa.1 
4 a.7 .:s.1 11.1 11.1 



!ffi§l.lsis of Vari ance of T"t !le }?r,£ JJ.e~ • .fer P~_GIJ:!\ 

---------------.... --------------------------------------------------~·-----------~~---------------------
di' 

"l' ..;J 

1' .,) 

Kain pl.ot f:lJ:T01" tl .... 
1S 

•1ota 
te ( B) ,;1 

C, ., 

·"r ... -
&. 
6.;; --~ 

r!B.un So._uare 
2 3 4 5 6 7 8 

____ _______ ,..,._ .......... .....,.._,......._ , ...,,...,_.._._ .. r I'll • •• ; ih ._............, ............. _... ________ _ 

0.15 NC 0. 42 ;.-n 1,... 89 :N3 

0.65 1. 59 .:. .19 
0 1107 0. 30 15. 50 

OaOlJ Jlt 0.17 NS 1L.. 32 " 

0.15 NS 0.16 NS 2.1 9 rIB 

0. 0::, u.1 , ,.y· 

1 3. 73 m~ 79. 73 13 

s . 39 0 t" ') 
• J'-

21.51 32. 10 

.,a •. e, ,,~ :~02. 95~•· 
4.06 N8 26. 19 NS 

10.12 13. ~~ 

122 .. 9.Jlf•• 403.81 .... 
64.73 16.TT 1,. 7:? 32.76 

965.7B•• 3716.64~• 
21.98 NS 77.68ffJ 
20.00 32.35 

382.11• 
317.60 
56.1!i 

491.55•• 
5'}.68 rm 
46. 97 

&; 



SOU, 

, 

, 
9 
l§ 

63 

An'11;tB1@ 2t Y~l.£1 tince ~, J!J.mt &ttrNt 

2 3 

18.38 NS ·1£,.:ll l'ro 

1;9.49 157.86 
21.A ,2.a, 

36.Si• 41.94 NS 

16.67 BB 20. 7l NS 

11.21 21.08 

4 

126.,0 NS 

1463.02 
370.41, 

1a21.32 ffl3 

205.80 JlS 

230.71 

item. t;~ ,, 
' 7 8 

i691.80 JlS. 1044.17 RS 76.04• 21.21 58 
11a.,1 
38.71 

2045.,,a N8 1251.'8 211.29 
1068.65 

712.34 
1288.19 DS 
1316.qji 

&54.10 1.;.44 

1588.05, NS 439.12• 364.26• 
136.38 NS 17.za D 1&.95 NS 

700.55 11.61 11.69 

• -.J, 



-- Sq.ua:ro 
4# Baneata 1 2 3 4 , 

' 1r 

llldn plotat 

• Wl41h (A) , 2.85 NS 10-,12 NS 942.29 D 545.0,~ · fJ,47.04•• 615.43• 122.4:, g ., l.18 53.11 ti.87 21.ao 1,a.04 1576.14 ,a1.a, 
~-, 81:T(U' ...1 1.09 to.1, 6S1·.83 54.09 '6.47 150.26 451.00 

Toul 1S 

~--· NH (ll) ' ,.21111 t.66 BB 297.70 'ffl3 13'.76 NS '5o&.a-r-• i.22s.,, •• 5177.s,•• 
.A ,Z • 9 0.72 11B 11.87 l'l8 313.44 BS 16).77 NS 9'7•47•• 231·.57 NS ,o..o, 118 .. ,, 6.18 373.47 82.,a 12.3.35 233.1'3 782.,90 



Appepi1J9 

tlt 
smw~ rnneot£ 1 _________ ., _________ ,_.._..._~--

Main p1ott 

Row Width (A) :,, J . "i .1_µ: 'f o...,r~ 

:Replioat1ons 3 '} (.; "' x 1 ,,..:, v e . I v 

:atn plot erri.r ' ) ,:,-._, ," ._,Jt; r'"y:; 
. • ~·- I A. i • .. , -

Total 15 

,Kl,l'b.,pl.ot I 

Sowing r ate (B.) 3 · ._, · ... 1 O~f"' u • ..;~..:....:. . ..., 

.A % J) 9 ,-i. OC-{i0.3ns 

SUb !)1ot error ;). 1!;X103 

~ tA>tal ~ 

@.4Jioi a §£ ;la.£,;l..£,nce of Let.U' [q.-ei:} 

2 3 
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r,, .- - ,.... JI - j 4.9. 60.r.1 o3 32 . 17x 10J+ 
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1Q 

flo\11N:e 

M.aiu. pl.at. r 
ROR width (A) 

Repl1oot1ons 
Main plot err·-01~ 
Total 

3Ub-i>l.ot ~ 
so~d.nr-& x•ato ( n) 

A:B 
Glib-Plot erx-or 
GJ?-and tot.:~l 

df Horve-ste 

3 
3 

.....2. 
15 

3 
0 
,; 

Ji 
G3 
== 

ennl,la1s o:r Vvriance of Leaf f:£9~~ . .!,re4t; {LAI) 

Mean fW,U~~l"O 

1 2 3 4 5 6 7 
~.._....... .... , 

0 . 21 1-~~ O. Oh lif: 0. 87 N'G 3 £3"): · .. _, 1.691!•* 0. 37 iir~: 0 . 03 Nf; 

0. 18 0. 33 0.51 2 . 30 o. 06 o. 83 O.Ol+ 

0. 21 0.03 0 . 30 0.70 0 . 01 0 .1 9 o. oo 

0 . 07 ;'1$ 1.59:;,t, 6.91 ••~ 2!;..57:t ... {1.1 811• ·;. &. 4J4t·~ 0.56•,>'.' 
n ·~" 7.,. .... ~ a. ~J.:: :·;~ r, ';ln •·t,... ., ~,.f ... -..-.,. ,:;. s,✓,.:~ '). 19 t;(; .J .. J1 ....... -· -· - -~~ . .,. ._, . _,, .... ,..,_. ' . ..,,, .... .... . ,, .. ,· \ 

0 . 30 0. 01 ... 0 . 26 1. 5.\ 0. 10 0.12 0.0·1 

________________________________________ .........,_,_, ... ....,...,.._.,__.,_..........,....~_.._...._._,"\.,_"'4"4~._..._.. ..... ....,..._...~,..---------------

• ..:.. 
0 
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·;~in }).lot .. 

l .:.O\"t" t•r 1 •~1 t.:u ( ;;_ ) .t. . ;) 

Rup1.i~~t l{,nr, 3 
;)tnin plot .e:-:· .. ,.,. ___ _ 
Tts!~al 15 

~u'b-plet~, 
n.-3-,--v1rJ.cr 

.A X 

r-;-::,;,.!~ ,.., \ 

·-· i 

~u~lot n'W .......... ,.T 
~ .... .C.. •Y -

a,,,p_;- tot.sl 

3 
I"'~ 

:j(> .... ........ 
, ... 
'.~_.) -·-

1 .~~tJ ·~s! ·~ 1;~ f 

1 . 6t ~2-~ ., )0 

t . 01~ . , .. 7( 
~ .J. ) 

5 . 1:) .. n,., 1C7. :i-: ,. 

1 "'!l,.t. .. ~,.. \f ~ . ~! , ::::: 

~. :,e 1~1 • t;i~ 

3r; ; • :! /; ;1c 51. 6; .. 
1~9. li~, ~m 51.64 NS 126. 30 ... , 

12,5. 79 ~5. (:. 1Jfi~22 271h 14 , .. - :S 70 t:'.,:,, • 
13:, j8 . ,~~ .. 357 • .- i1:4 ,. 56 52. 0.2 20. 64 

11 1G.., l,01.'. •• 1923. 2D · ·' 5_;¼5. 2 1 ~· ~ "I ?• 2.3 :·~.S 485. 05~~ 
'?2 1: .. f-3 - .,. 165. ~) ~t · 1 1 t)>JI 73 !!r: ?f<. 6t> .. m ~>i .. ·Ht 
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Appep4b 31.• A1£ll,i§1Q Of Variance of Rel.at&vs, H.t'~'!lh £ifl£2 'RGR) 

~ an r ;u.t\ro 
dt Baneato 1/2 2/3 3/1... L./5 5/6 

,Pl.Kl 

Roar d4~t.: ( l ) 3 19.12 nc 499.10 rm 227. 76 ::; 1rlt 93 "','lt l. • l,11!-., 2. 45 m; 
Rep11eotlGft8 3 131.01 1465.02 113.51 •J.'.~1 . 6,'i 20. 33 
Jaaln plot errc:,.r ..1 85.2.3 825.06 253.34 100. 19 1h . 76 
T8'a1 1 

Sllb-plott 
&orrina NM (2) 3 23e18 NS 537.60 m: 76.01 :;:: ~~!0. ·18 m: 10 . 12 1K; 

A&B 9 60.51 ns 263.81 NE 261..-.96 rn 154. ~i3 rt: 6 .11 NE 

Bub-plot Ol"rOJt J§ 57.98 759.14 258.37 9~2 . 61.~ 4. 92 
OnlJd. tcJt,al ,, --

f./7 

2.43 Nf; 

5. 68 
1.56 

2 . 72 N:.J 

0.77 NS 

2.82 

> -I\) 



A 1 ·, Apal,y;nta of Varipnce of liet Aps:lf:!±.l.~;t~,.gn :Rn~g c:·u\R ) 

-------------- --Mean :~:~·"..'~ ,;;:-o 

source dr Harve e:t.s 1/2 2/3 3/h ' ' ~ i :t• :, 5/6 {,/5 --· •-- ----------•--~---•--• __,.,. I -

tlnJ.n plot: 
Row Ylidth ( l .l •. 29. Ji .•1; 837. 6:)~~ 230. 761{;,;, l 70. U)" .J •-:2 64 1r 12.34 ;:c.: ~ 4 • ! ._ , 

,pl108tionr 7. 141. ~;I 5! ,. - 1S~3 •:-0 11.~-J . !+6 ,... ; . . ,.). 0 .... i,.1,.21 14. eu 
&1n plot e1mo1•· f _ \ 95. :~o ')• ' 6'" .... 4 .. 1 f>1 . ,,:·J -4\. ._._- J • V f • ;) 35. ·i 1 11. 0.3 

Total 1• 

SUb-plots 
Oowina r ato (D) "'J.·'1 . ,.. I )' 1 1.~t 91..,.7.01 m. 4d3. 71 •'H~- 5;;;~ . t~1-.: p1 ri3 , r,-. · . ..r ... ...... \ ..... , 12. e.3 -~~ 

,•i X B ~ 71 l"1 , ... ';.6 } B ·" --r• 205. jJ rt'.~ ·iGO. ;__ J •:.;::; i 6. 11 
,.., 7. 03 .Ii,;~ • _) •1-'..J l • • I I' . .i,, t-

St.lb-plot erru1• ~ 67. liv 8°-"' 4i .... :.,. 11 0. t.6 uO. ltJ 15. 0.3 ··2 • 13 l • .._r 
ON tot t:!l 6J 

= __________________ , __________________________________________ ..,. ______________ . _____ _ 

-\.>J 
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f,;:.:lin 1'.)l.ot err•a:i.- 9 

r;otal i ~} 

r~ub-plot 
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A X B 9 

Sub-plot erl4 0l' ~ 
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• 2 J 
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36 ,, .. 1 o3~1--· • • .,44 • tJ 

"' 1 ~;o .&(Y•r-< J • • Y. I j',;_> 
.,. 

~~h. 96x1rr 
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~ 

1. 7tx1 C' 

2 • 2 Ox1 o--5 ~. 
7. 

o. 92x10~ 

o. 55x1r:r-1 
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··-r <10.) 
' '. ~.;_, : ' ~· ~ 0 . 02 x103DS 
, .... ,,_ -103!!\0 t. t . ,.:.>u {, ,. 0 . 02 x1o'. 
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MR!Dfll t~ Ap1.ys1 gt' Ymwwe ot, Hnryest l?5%Hf (IJl.~ 2t¥l !eea See4 Y1§l1' Per Plaut 

----------------------------------------------------,-~,----------------------------· 
source dt 

an Square 
( £:,.) m.u.~vi1at. Index ('L) '. -eod Yiel(.{ .:,er ? lant. (gm) ______________________________________________ ,_, ______________________ _ 

lldn 9lot: 
'Rc,w iw! .dtl1 ( A) 

_ltcattons 
Kain plot e,nOP 

Tot-al 

~· 

3 
3 

...2 
15 

S•bw Nik (B) 3 
A&D 9 

SU'b-plot U'l"OI" Ji 
t'INnd total. 63 --

0.01 !f8 

0.05 
0.01 

o.06•u 
J.Gt u, . 

0.01 

36.37fll 
3.16 
7.89 

817. 571'.11(1 
1;: . (,7 ;;;; 
12.61., 

____________________________ ... .,...,....... .......... ~,..,,,...,.-·.,,,,,,.,,._,..._...,.~~,._..._ ....... V" · ~ •. , .... S, ,,\ .. ..... . ~---..~~ .... --~~~-,,,.._,......,..... 

> .... 
\J\ 



!RRM4!1 36 An9:lOSfi !f Vnrt~nco o:r BN!JA!tlW :?er Plffil 

S01U'-Oa 

L1n plotc 
Bow w14Ul ( A) 

iplicntiona 
1n pl.ot enor-

T•al. 

S\l'b-pJ.O\ t 

SOCJ1DG rat.• (B) 

A A'. 13 
SUb-1.>lot onor 

df Hancsta } 

3 
3 

...1 
15 

.3 
9 

Ji 

- I 

7.10 NG 

3.·10 

1.97 

32.85*·* 
1.78 NS 
2.12 

Gl"D.ffi! t.ot:a.l. S3 --

q . ··-
12.45 rm 
2.00 
7.26 

a1.79•t,,. 
3.00 NS 

5.2_; 

'81l Squm'e 

!} 

23. J4 NB 
47.05 
54. 04 

271.»•* 
55 •. 48 NS 

57 • .}6 

6 
--•· t ' I 

10.,,., 
2.68 
2.52 

1,o.a9•4il 
2. 84 NS 

2.02 

7 
,1nA • ...,..,... 

21.51•• 
1.30 

2.59 

1n.1£•• 
4•3l WA 
4.41 

8 

43.54•• 
,. 79 

5.16 

so1.95cut 
5.50 NS 
9.47 

> -CJ'!\ 



Appendix 17, An.a1.va1s ~ VDP1unco o~ t.ha "l"oi:.r::'I ··:~r~~ nr 'f~~,dR 

Geoondav.y and Terti ary: Ife~l"A Pl.ont 

--------------------------.... --------------------------,~-... ·- Ill' • ._. 

source a.f' 

l t.eitIL Squarr.; 

;.1,.,eor .. :1dr::r;- 1~rti sry 
_________________________________________________ , ________________ _ 
~ plot 

i~oi: f:1,:tth {A) 

.r,lleat1ona 
Mein plot error 
Totsl 

81ilb-.Plott 
s~v1ng rate ( B) 

A ZD 

~lot el'T!Or 
Grand totcl 

3 
} 

..2 
15 

3 
9 

Ji 
63 --

42. 0.5•• 
, .ao 
5. 21, 

502. 26•• 
r; . ssr:; :-r~· 

9. 48 

21.0'J rm 
12.55 
11.62 

24.ao n:, 
1 ~. 16 n: 

15.oa 

25.18" 
2.43 
2 . 3ti 

295.35*• 
.i . 70 NH 

5. 7; 

------------------------------··-.. ·--·----·"·"""'"--·--··-· .. --..... -.... -__ .. ,._, _____ ................... ___________________ _ 

• .... 
...... 



.;ep,oo1x 1§ 

Source 

'a1n plo-t, 
ROf1 width (A) 
R•pl.1cat1one 

plot enoP 

Tot#ll. 

::iub- r,lot ~ 

,.",a,· • .t."l,,.; ro te ( B) 

:. A 3 

Sub- p lot error 
Gr ttni..~ t ot.al. 

Analzs1a Vat-lance or Total N'tltlbo1• o~ Heads 
oondary mid Tertiary !lends on Par lietoP Square Basie 

u 

.3 
3 

...2 
15 

., , 
li 
63 --

Total 

5401a.aog, 
6025.39 
8222.54 

720564.12•~ 
9090.'1 NS 

1010::,.40 

Mean $<;,lUl-1."G 

Socondc17 

738023. 25 m:; 
661m.12 

664675.50 

681834.12 NC 
676135.25 1ro 

6'7214-5.3 

Tert.1_,, 

34745.73•" 
5114- 72 
4858.56 

12358.60 NS 

8818.99 !tS 

5744.11 

~ 
Q 



~ 

l1a1n. ~li>tt 
.. ,i dU (..'. ) 

Roplit.i;~• t ! m1.1: 

Lt&ia ~lot :s:t·~or 
Total 

SU'b-J,)1ot t 
Sowing~ ( I! ) 

A.ZB 

~ &.Pl'Or 

O.Nd tOtial. 

S!J.rtd:t ,t Je.r&~_ot It\!\1: DIS IS~~. ?U Fl!m 
an4 ttHhi st& tt&w,, s.29Jl!m Bil, r1ru.m Dt00 

fl.BG.Ii 0•£1,LSiA~ 

u Toi.al !'Pi --, !tccon<ia.%7 

3 212. ak. N'-a 0.09 N8 0. 04 RS , 41.29 0.46 0.1_5 

..1 olk96 0.29 0.1, 
15 

, 2866.. 91•:'t'- 2.0,•• :z. 29.0 

9 26.99 ~lS 0.19 N.B 0.15 llB 

li 91.93 0.22 0.11 

" --

TftPt.la17 

Ca'! O RS 

a.07 
c.. ·12 

, • .23•• 

0..17 1tS 
0.1} 

:: 
"' 



APptJ»H 20 
Aaal.yg1s ·2( Ys&w.Wt it Seed Nupber fer rrilQtlR, §oogyaq and Tert1H7 Head 

S OW?OO 

Mai n plot : 

Rov; wi t:t ll {i. ) 

Replicutiona 
lbu.n plot error 
Total 

SUb-pl.ot c 

Sow1ng rate (B) 

Alt 'B 

Bub-plot error 
Grand total 

df 

., 
J 

..2. 
15 

3 
9 

J§ 
63 --

PriJDf.l.!7 

23."T;J l~S 

46.7, 
68.40 

64.30 NS 
22.~ NS 
58.9.3 

llean 6qU81"9 

Second.aw 

24.13 ns 
34.66 
25.B·i 

214.47'* 
16.2C\ NS 

22.43 

Tertiary 

29.37 NS 
45.07 
11.&6 

633.20.;.• 

50.74 NB 
39.83 

t 
0 



8i.2.~~pd ix CJ. : _-1 .. ;;,:rsio or Vorirnq.2...2£ l~ ... L-£.~.ft per f:r1ocx:z,._ • .JQ.C.3MP1"J anti Tcl"\i@l'l Read 

---------------.-.......--- ,,._ ....... ··• ·- _____ . .....,......,,n......._... . .....-w.,,, __ ....,... . ...._ , .._........, __ .. _.~ ................ -• ____, #-•-----------------------
Gour~c 

··uin :i.)lot : 

10\.Y Wifr~ ( .[, ) 

Ropl1c.::,t1u:m 

:.ic in ::.,1.~ error 
'l'otal 

~~ub-plot: 

r:o:..-.r lnr; rutc ( J~) 

.A X !:, 

Dub"""C'lot O!'l'O:" 

Grand totcJ. 

----------- .,,.,., ... 1-... -·-· -

-, 

--
j 
.... 

.-r' .. 

1..:: 

~" 
t' 
II.• ,:.: 

I 'l'if;.-ry 

a 0( ...-.:- • • d,.J 

0 . 26 

J. 17 

.. n ,J. 0711e, 

0 . 10 

c.15 

~ J"lf'\ 
••h,J 

Meun r:,-:~nro 

:·.ccor-idt.ey 

0 . 05 ·--n 
o.06 
0.19 

1 . 02••1t· 

o.oa .,J 
J . o6 

Tel"t1&'.W7 

--- ... ------------------
0. ,:-4 rm 
0. 01 
0 . 03 

;). 87• 

o. o.ti rm 
0. 04 

4~~ ...., ... .. ,..,. _____ _...,_.,_ - ... -• -- ... ,. - --___,...,~- •-"'- ,,. .. _...............,.. ______________ _ 

~ 



:.1ourcc 

-----•-··· ., .. -
.oin L)lOtL · 

H071 \-;ia t h ( 

:tcplicc.tionc 

~rio.l..ycio ... o.~-~n~ 9f:. J..:~~! ~~ -''-~.1&ht _fro1..: :' pJ..,:f!F"J..1 Secvglf!R ond 

!~l?l£I..J{cc.dc 

__, . ........-, ., .. ._.,4~---- ~-·------------------· 

df • ·r1:J.::.ry 

:1.e an C ·:.un.ro 
,·c c0t'J(1 c.ry 

------------------
Tertiary 

-----------~ . .......__,,.-, .. ,_. - ··~--- _ . .,,,.,..,."<"", ~,_...,. ____________________ _ 

3 ' L 32 .,..., .... ~ • ~ S,, .3 '·6 .. ,, • '-r ,. ..... , 44.,9 NS 

3 21. 06 13. 79 22. 35 
: ;cin plot 0 1..·:.·01• 

:·otal 
....2. 
15 

71 . 62 53. 76 64.75 

~ ub-:,lotc · 

f .. '.)\7111:J rutc 
i· X D 

I,. -, 
•, ~ i 

Sub- I.Jlot c;;, :-· o:­

(.':-r~:-ll<l tot ~.l 

3 
9 

~ 

~ 

~15. 12·~ 

7 , ~n - • ,. ~u ~i~ 

.J . 75 

- . ...,_....,,._.~ .. -.. ,.~ ,~ ~,.,..-: ·-

29a. 20,:· .:-

13. 
3~. 66 

I i'I·_, ... 
492. 06•• 

94. 02 rm 
5} . 48 

~ r., 
~ 



AT'10nd .!,i 2 ';"._ : 
-...:::--J.a1 -s• --~ : .:nal.ysis of . ,Yb.1•ien9G _9£.. D..:,;y:__Cl_,.ig_.,2£>,'-; and ,2_0, •J , ;:J.orroriQS 

----------... ~ ..... ..... ~ ..... ~ ___,__.......,_... .... ----~-............. - ........................ ,.,. .. - ____,_. ______ .. _____________________ _ 
; , OUl"'CtJ df 

!Jean ::: "Ucre 
r- o Pl -4.,.,.. -; , .. ~• oweroU.4t"' 90,) PloweriJl{c 

---------. .,......._~:ri#Ua~ lllti naa~- __.... .. ,.-~ ~ ------ -------------------

·• c1n 11l0t 

':· 2 0 \7 ·:1 i (': tll ( 

::.01)lieutio:18 

;.,r: iP- : : 1 ?t c .:."' ::-o::: .. 

"l'otGl 

~~ub-plot 

~i Or. iI1t.: 1': ~t: ( :· -; ! 
i\ X. :..:-

t:ub- plot c :.· .:.· .):? 

Grr~ t ot'. .:.. 

3 
3 

....2 
15 

3 
9 

.l2 
~ -

·10 . 70* 

5 . 20 

2. 41 

1.8 7 HS 

3. 63"' 
1.l.i7 

jJ.,. 8011t• 
1 7 2••; 
~ . ' 
1. 82 

19. 55•• 
8.15** 
1.46 

-~ .__, WI ._,.. -. •-~ ...;- - ._,,.,.__......,___-.,n-• ,_.~ ------~-~~------------------

~ 
\.JJ 



:::ourcc 

:..t."1r. l.yg1q 9.f V:::riri;:iOQ ·?f '." !",.f,;L~Q.£.Qfjied .i, of WL0xi74M$1on, 

~,;9_~-~J:. stUr£,J:..9fil!~ ... El!L..f:94t._d Oil Cof\tent; 

I:£3 cm ~ "!..~ •. ..l"'!:' 

df !::eed 1::errainction ', need moisture cont,m.t ::i Seed oil content¼ 

----------------·------------------,.."·-----· . ·-·--------------------------
!-:~,in rilot: 

:·: ow • ! i•~t,, ( \ •i ·- -',..:. ..... " I 

-~e __ :,11c.r,t:10'1'"1-.:: 

· : '. .L.0 plot c t':t'or 
~11ot-D.l 

ub-_·,1 0-t,: 

Lo-:iir~ r,-tc C,) 
I', .. 1-i 

.t.. ~ i.) 

~ ub-:)lOt tlrl..,Ol' 

Gr rum tot r.1 

3 
3 

~ 
15 

j 

9 

~ 
67 

523 8" '>r( • . , .. .,,.•; 

l~.57 
468. 7", 

240 ('"';' '' ( .;, . u, ... 

z.i.9.5 . 0·1 ,, 
' 1r! 6•· q, .... . . ) 

____ .,.,....,...._, .... .,.. .)......,.. ... ,.. ~ ~-'"'----..,.,. ,......_ ... ... ....,_, 

19 3' ... ~,. . • :J .,., 24.5. 23 HS 
15.6.J 3145. 03 
"'3 '7 • • 4 3093. 10 

3 Li" ' . . .. ~ 327. 51 ti[; 

17. 21 ·-· 231 . 27 NG 

17.90 .3060. 00 

-------------------- -
~ 
~ 




