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Viewed under tile u,bovo ~ erO) eot1 va the t\~ot 

retaaillG that to et~.: Ul: tile l)~r Q.c~ .. e yield of pot;..l.to 

in Inui~ a complex of varl~ole tuctore aucn ~a 600d 

disense-tree varieties, opt1rww seed size und sp~c1nst 

risht '~y'f)e of soil. Judioious mu.nur1nfh lrr1gation 

and plc.6ut 111'otectlou ~re to be tapped. 

ot all tnuae t~ctoro, tue ~lze of ~le saud 

tuber 10 an important 0110 b.avlas rrofou~'ld influenoe 

not onl.y on tbe y101d und grudeo in tbe }:roduca but 

ulao on the quullti ty oi' Geed reqt.i1red to -DOW U 

1:art1oUlar u.rca. AD 360d 1::; "ulltlrally ~ ooot11' 1 tew, 

hlper 08 d reqi.llretJent tendo to increasod cost of 

pi"oduotion. ~ln~-q and George (19~) have reported tbat 

size increases the growth rate ~nd yield. ~o tbe 

*88 ot the small •• t qu~ntl ty of Geed COllAilGtl8Urate 

wi tattle naxiwm net &'(';turna 1u to be weloome itl poto.to 

cultlwtlon. 

The iWlOunt ot se04 tuber 1':01' hoc"'''C '98rle~ 

not onl¥ due to theil' ~lae but aluo the ul;aolu,* of tho 

rows uDd tba t ot tl1'u~G i kl tho J."O'WG. It the l.·OWO are 

too cloa.!'. tho rGqul~'otAent ot the aeeel t",'"ero 

bre'atl¥ lnora.o.oe Urad the lnterclll Qlral ororationa 

lUte bo.l~. ea.r.lq-u.p are ad ... o~.el1' affected •.. 
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)0 the other m..!li. 11' t,~u ~'j~ . ..l.oin~ i~ too wide the 

yield 1s grea.tly reduced • .i:he 5)Iu,cin.., 0 tubero ill 

tile l.d1 vidual row u.loo 101'lu6noeo both the oconorq 

i~l tho uoe ~:f Deoel ,;.~mi t,ltl ultimata y1el'l.:&:be clooe 

Jr too wiele u al·~oluta l.:uy dei.l'oell t~~Cl ~~, ~ld, tne 

t~r1.i.or by i~,duolllc; unbOw.ltby oomp(ltltiod i)otWOlsO tae 

plunta und the latter by cUouslllS alarse 1 orullAotl~.)n. 

i.:io tho moot ~,;;:ofl ~~ble oombl~'.atlon)f the soed. 

al~e and the SlQOlalg will be thl:4t whicb by ~ 01' 

l'.lJL\klng the !:loet eft"ialellt usc ot the ",-v ... llable rl~nt 

nutrients und ~&1013tu.L"e i ,1 the 8011 yl01do maximum. 

Conulderabl0 'YuJ.'iat1oll.J do exist i:1 tile J liloutiug 

o}:'Qce and Giza ot Gelid tubera used f",)r. roduction ;>f 

y,otato 1n the d1ftel'cut couutrlei;) ~ua 'rociuotlou U"'W~ 

of tlle Gawe oountry. iu.ot .l_ubllelled raueuroa re~ultlJ 

1u nul' country ~.h~a ,-"bro""d d'l l'rovia\! :.ioklodulua ot' 

theOJe f~otorB Ql,p11oabl. to pa,1't1oulur loculi tiell 

QO tilO re~)ul to obtainod at one \·1800 !iBY 'lot be al)lll. 

cable undox' dltterunt i..:.gro-ol1matic cond1 tiona. 

But in ')rioo& were th.ere are wide v"rlQtlol1s 

in tllO alze ot' tilo aeed. tuboro ~l~nted u ... d r.l~ntlu_ . 

G: Qce folloWUG and wl til fall tAvcru.c 10.1 yield oi' au:)~t 

2'1 quintaJ.u :t;el' bec ture u.ve::'''Qsed over u t<>tv.'l. ~86I. o:i' 

1.,; thOl1ound bootW'oo uovoted to, otato, no ;Julu'Ul'lou.~ 



..aotor~u. iuto tUo i:.j./JcJUot·.)11 l; .. otw;·o tMcoo w..':Oo 

~ .. l ttl t.;,'O &0" W fi,.:Q.,a 1u tho ~J .. ..ak~.r"l1iXi 

i.;;l t w.l1cil 10 OX"~oote4 to 8~ U lol~ w~;, in 1\,,11" L~.tlu" 

Yo lot~-toll, aooJ. o1.~ J. f)~ta ~~.foro. :;':~lQ <ii. :JOOl"to.tlI1D 

~'l'eocntG -..u uwlta, ot the utulllao::~ t' t10:',4 

ax:'. 'l~, ... nt "uUuotoa 1a "v=:'u~qV .,i:v'l. ,:~1 ":1} ..;:v.r8It 

OOOiJ'ln.' 1))(;'3-64 t') u~ ... eoo tlle:)! 't. ~;,u;.r.,1 Q(.H:;;';' W, .. W 

oizo w.ncl o:.",oit.~ in :','1-')000' ']0 of C;()t;,..t:'). 



aYUW gg Wt6;U~. 
In .,.t ap11 ... ot __ IS actlvl\Y,lt Is til. Inlowl .... 

ot S-8' aoh1_.en'. and CURent trend. tbat prov1_ 
, ' . 

an adrdra.ble 'ba •• ~O~ f\ttul'. J)rOp' •••• A brier r."iew ot 

llt .. a~e collectioD. oontalD*l In \hie "pt_, 4e.lsntMS 

'0 attoN an *,-"t 'la.. OOIi814 ... l»1. bolQ' ot 'Vd¥ don. 

tn ID4la and a'bl'oeA on potato on the eft.a' ot.I~aOlr.aa 
aDd ... 4 tube', al •• on the ",o"'h,~.l4t aDd. elae of 

potato '"b_~ 1. likelY to prove crt Yalue in taol11ta.t.l. 

,....,. :retereno •• 

1''''2 eo1&! I 
The potato GaD be pown alIM,).' Oft &IV ~. ot aol1. 

t exoep' alkalille, tbouab It 1. tol .. ant w_ to tI&lla.e 

ooad1 tlona ). How __ • I., ttal ..... ' "' .. 'uud.- __ OJ' 

... loam 8011a. l~.' ot tile orop., IlIlJtlGllU17 .. eo, 

082:-.1 _0»8 ten4 to locIPoa in 8011e with .. POOl' 'a'\l~ •• 

... 8011 tn- whloh Will 1)1114 *_ 1'00'_ ao4 k • ., the plWlt., 

."'. Mr. _ uft4er 11'1'1 ... '*, OctD41tlona" t. neo......,. 

tor •• 1'_1 orop.,. ae.,ou.to •• De woh teAl. Ua11ke 

Oarea18. l' bU1148 .f004 qU_ pOWl4 aa4 p."' ••• loo.e 

Mil _.. eo ... to allow tb. .e.ot Qat. '0 aprea4 

.1214 the ,"o"Da 4 •• 1oplna tubee u~ aroun4 to pow 

h .. 17.,.~ • .u .. t ,0.\0 Ol'o» .. oan. tb.eto •• , be 8eaul'e4 

ua4- •• 1 •• ,,- a:r ... o~ ChIltly •• ,oo. On 'be 0" barJ4 

,._'0 t., ",. DO lMUa &11.1'810 to __ ... t. ", .. ot 801.1a. 



~ltabl. for r10e or juto cultivat1on. Rice - potato 

and JUte - potato ara oatab11shed rotation:) practloed 

in Vest Bengal ~nd Jrlssa ( ~nou. 1961). 

According to ~oba.Ob.tsobabel (1956) ot wiest GerlJUny 

the h1gbest potato yield oould be obtuined tr~b ~ lo~ 

oandy soil having a. pH rung1flS trom 6.0 to u.5 with tll.e 

presenae cif a.n adequate &mOunt of ~ln. ~urthor ho 

eluoidates that the Ol:tiuum plI range sh~uld be 5.u to 

6.0 tor _~ Dolls whiCh have been abundance of b.uwa 

but J)oor in olay and :Oln. oontents. 

It was reported trom Netherlalldo tBat tue cropa 

ot the variety Blntja SJ.'own on aaody aol1s oontained a 

. higher peroentase of oVal tubere than those grown on 

olay 80ils, irreopeotive of the shape otthe 'oeed potato. 

uaed ( .£~non •• 195'1). 

Etfegt ot 991M on • 
1) g.rmlna.t&on - ~\rom lao oarrot experiment .u.a.rrl~ton 

(1961) at l)Qylu 8b.owed tbat tho d1t£oront 8l.Qo1n. ~d 

no al~lfloant affect on peroQn~e ot Serm1natlon. 

11) llWDber of le~v.a... Sl. and Ah1aw,t (1955) ota1li 

tbat \:he 8l*olng 4"" 'I" and 10" bad no significant eftect 

on th~lmum l'lU13be1" of loo.veo form.d per plunt. 

111) ¥elgb.~. of the plo-nit .. ~1_ and Q,s:oO:1u,te ,1oc.ca) 

showed tbat the 41t~erent spaoiDtl bad no' ef!oot on the 

bolSht of tbe »lantBe 

11') "".t or ,the tupe" - \TJide epaolua reduoed the 

11.14 of ,eed. and abat potato bu.t lnoreaoed 'hEl u.vulraie 
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31ze of' lr.:.rge W' ... u.~e tubor3 { ]10. tea, !,g351 :.:.'indl .... y c.&nd 

">Jke3, 1~3c:,). ';"ln~l ... ud .. , ... ;.i~~u~u.l: (1943) re !,)1'tcd that thu 

lncreu.G8 in s ;. .. oi tlti diG ti:.i.1C:C d.oj.~e~.Jod !.no yl eld ofooth 

lu.rge ...:.nd o:"I~11 potatoOfJ .... 8uultl3 of two 0 ·t~ .... l· .... tive 

tritAlo on Sl;uclnso La oX} erli .. ented.'" ,'erre _.i.a.rooulne( 195~) 

show that the ll; .. BOlng ot 70 Ota. x 40 om. ~ve lowor 

peroentage of ow.ll tuber a as oom~ ~1:ed to ·,.Ilder g-uolUSD 
. 

of GO 0l1l. x 45 om. ~,)d 10\J ow. x 35 CIa • ..;w.vl0G (1954) 

conoluded tbat au tne ~.au o~uo1nu lncreaood. tne yiold 

ot tubers above at" tor two oonsecutlve seasons ana above 

21- tor a slns1e trial deoreased. ~bo effect of this on tne 

total yield was offset by the increased yield of larger 

tubers as the mENln ttl-aoius inoreased • 

.. ~amlni (1957) atated that the lursest tubers 

were obtained trom tbo loweGt plant dOllsi ties a.nd 

vice-versa. From the rel-ort ot D8To.rtuoot of ,l.{.rrlOl1l ture, 

:Jew-..iouth iMales 1 t waG notiood that tne 0103G plu.ntiu" 

lowered tne proportion of over 01z04 tuboro aignificantly 

(Anon., 195a). It is reported trom J.>ewJUrk in 1958 that t.ha 

apa.oing of 63 om. x 20 om. and 74. 014. xl? CIU. resulted 

In the hiSb •• t proportion of Beed tuber and tollowid by 

th. .r.aoing of 84 om. x 20 om. Jpaolna of 63 em. x 40 om. 

7' om. x 34 om. resulted 1n the ;yields oonta1nins aind.lo.r 

proportion ot tuber ot different sizes and 0. considerable 

inOZ'ease in the rroportlon ot tubers ararat.r tban 55 w.o. 

41a.tiletel', oOllq)&l'ed wltll6tber tr_t1l'1ent.~~coordlng to 



them distanoe between pl..:.nta 1n the row had much grea.t.r 

effeot on the 'ProportloDI3 of tubero at different sizeD 

a 

tban did tho distance between tile rowa. ~hey further meta,.t1oned. 

tbat the plant pO'Pulation greater than 40,OOOIha. resulted. 

in an increase at tbe proportion ot small tubers. 

Cllaudhur1 and. Cb.uudWa1 (1958) notioed tl:w.t tho 

Braoing ot 24" :x 5" ~itb.o\lgb. ~ve b.i~eat yiold but produced 

under sized tubera. It was reported frOLl wincona1n that 

when potato rovs vero epa.oed. lB" apart. 44> of tale tubers 

wore ot seed size ( 1.5" - ;.!.5" ) While at the otanciard 

rO'i.i-snQolng ot 3', only 29~ of the tubera were of this 

size (Anon •• 195g), KellU', !1 ~ {1961} observed that the 
SOBll grade seed tuber yielded the hl~.r proportion ot 

ware and olass 11 seed tubere. Co04uo'l~ the 8xporimonte 

tor two BGaBonu llremner, !! !y:. (1{:15~) found. tho.t the propor

tion of the total produoe in the ~. ur&de inoreaoe<l aG 

the a'paoing d1$~noe 1norotltoed. TiWlalZl (1\;)O2) reported from 

a olnsular trial tbat tile peroontQso of tubaro laruur than 

1.25· in diameter 'Wa0 the lowaat but the 1,roportlon ot 

tho tubers of O. '1S" .. 1.25" 1n dlQtaeter tended to be tb.. 

highest at 6" when o01Dpared. with 9" nnd 12" 'Plant a-paolQSa. 

y) veiS,bt.of S}l'b!!,s - Llc.C\lbbln (1966) reported from 

.'1.orl0 a that. the Bveragewe1pt of tubers tlQa deer_oed us 

the apQ01~ decreaaed. 

TI.) IWAbS. 21 .tyb!l! - It"'l'om the rGaul. ta obtcaln.a from 

1003 dtaatlon ex',erlment lipread. ovor .10 yeura in 



.Florida Mo. CUbbln (Ul55) ~Blzed that as a 81.,.n al •• 

va. tIp&oed cloaer 1n the I'OW, the DUuer of tube". produo_ 

pu plot increaaed.. Contradiot1 ns tb1a tlndiag Roc {.li57) 

oonoluded. tbanlnol'._ •• in 8p&clns rat.eel tho DUmber ot 

tubd's per hill • 

.,11) Xlf1.s 0' tU)KS - o)i. and .akalIkaJt (1i43) found 

that the incr ••• in epao1na 41atanGedecreaeec1 the total 

71814. there wall DO alplfloant deer_ae in the yield wnen 
. . 

the sptlolq distanoe \IM$ .. lnor ..... d trom· 0- to ~- bu. t the 

yield clear.e. slpltlcant17 wen tile qac1:na 41 stanoe 

va_ increaseel to 12ft .JllD11a1' 1'88\11 to were obtained by 

Ba'e. (1~3.5) and Fl,ndlaJ' and aeaoclate (1938) Who at&te4 

that ws.U1 the incr_ue in ~clq the tGtal ;yield decreatltcl. 

Ban1aatol1tli61) ebowed hom \he carro' aporl •• rt 

tbat 15- aa well as 10~ apaolna pTa 81snit1oantlY hlper 

yield. ot CUl'ot that 30- .paoloa which 18 'n oonto.nd.tJ' 

wi \hraGUl t8 Z-4tp01'ted ear11- by ... arlo\l&) au thoz-a tor po ta. 
71814 •• 

Slnp.( 19,a) ,,080,lU' ... tbat 010~ • .,.cins p •• 

_ ... P<!I. 71.14 tba~ 'the wider apao1na •• From two ootllpailo 

tl •• ~lal. •• 0 8pa~ .. aa 'i~ .• :;t _ .. oca1n. ,,~ ... ) reported. tna' 
thetJPa01nc 80 om. lC' 45 om. an4 '70 om. x 40 om. lave the 

bl8b •• t 71e14 p" plant aD4 pu uGlt u'. r.ap.ctlY~Anon~52 

AOOOJ'4tl'.l8 to ai.-n an4 Otb ••• (1~53) 21- llpaolns 'Q 
row. of 3' apal" va. •• 'be.'_ •• 1 t produced tn. blab •• ' 

yield ,t U .1.1 al .... au4 lar'. (JUmbo) potato... oloae11 
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followed by 18n and 24" 8];)&elnp... 

In Norway, Ingebrlgtsen (1953) found tha.t· 

the highest tuber yield was obtained from 50 om. ro~ 

spacing being 2,353 K~./Becare. ~he a.verage tu':'er yield 

tor spacing of 60 em. and 80 cm. were 2245 Kg. and 2033 
" . 

Kg./decare respectively.' The mean total tuber yields ot 

2195, 2005,1867,1765,1'40 and 1631 Kg./deoare were 

obtained due to 15,~O,25.30,35,40 cm. of plant spacings 

in row respeotively. Dl az de Mendivil a.nd o"there(1953) 

tound in Spain that the spacing 65 om. x 30 em. gave the 

highest yield where the distanoe between rows was kept 

at 65 em. and the distanoe between tae plants in the row 

varied from 30 to 70 ~. SinSh and ~awat (1955) reeordei 

7" plant spaoing to be ~e best giving higher yield than 

both '" and 10" spaoinas. 2' spacing between rows proved . ' 

to be better than 1'4" and 1'6" epaoing at C.P.R.I.,Patna 
" . 

(Anon. f 1955). Roer (1957) . report~d that: the. highest " 

total yield ~t a spaoing of 20 om',;, .. nd n.t yield at 30 em. 

was obtained. Closer spacins was more fa.vourable in 

year a of good y1eld. 

From BbanJang in west :Bensal (A~on .• ,1957) 1 t 

._ reported that lS" x 6.6" pTe the highest yield,. 

By reduoing the ap&oloa in the row tro~ 20 om. to 10 em. 

an inorease in potato yield to. the tune ,of 36 % ._ 

obtained in Sl0111' lannacoone. 195'1 ). The ololer 
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iipac1aa increased. theta'al yield but deer_aed. the 

),1814 of ware tubGl'9, l1aU&4aJ, (195'1) in Norway fln~ , 

Ar~"p.m (1958) in Ceylon • .i'.rom Denmark 1n 1958 ~i t waa 

Z'~po;:d;~c1 that 61"_ t 01" cliotanoe between rova than the 

non8l 63 cm~ can be used w1 thout enta.l11~ sreat .Yield 

l'eduotlons Wi tb Ii sl ... en plaut population r-er un! t.l'la.nt 

population lP"ea.t..1' than 40.000/ba.reaulteci in deol"tta81raa 

in net tuber y1 eld~ Cbau4b.url and Ohaudhurl \ 1958) 

'ob8erted tbat tho apaclna 2.· x 5" pvc tho hip,ost 

Yield. a •• eQaan and .aawlt (1~5i) ,1"8J'orte4 trom Hetllerlan4e 

~t in case ot wide planting a close rolation exioted 

between the number ot 8tems per un! t ot aoil surface 

anei the y1eld. i'la-td.nl '195i) '.tat4td that the total 

y181c1a inoreased "'8 tho d..na1 ty lnoreuaed trom 1.'1 to 

6.7 plantelsq~m.ter~ 

Brom a alnau1ar potato tr1al in Bels1wn Co~o, 

it, va2t, obaen-eel tbat the epaolna of 50 om. x 00 om. 

(40,000 plants~ p ... e the hltibest 'y1eld. (Anon,,1.95~) 

avcmaaon (1\161) obtain..." \he iller_aM y101d with 

4eorea.aec1 row-sp6001na- He al.so confirmed tbat tne arosa 

yield t)f potato ".. lncr"aed 'b7 inorea81l1& the plant1na 

_, •• Kel1ez-, .~: 'Ill ~'l~ll oonoluded fro. 6 experlraenw --' in sdt.erlaDd tbat yield. from tWo sr&4 •• i.e. 32-35·,_. 

,(JI.50 --. 41a_ter were equall" hlah at normal banes.ina 

4&t •• Hla .'t&t.ent vas 'oontra41ctol1' to tbat of the 

prwlouB wo$.r •• 
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Oonduotlna expertmcnto tor 3 conseoutiYe year. 

to tl_ out the optluaw rowe-spaclna for hills ot Hlmaobal 
• 

pra4eab..Patl1 (1961) confirmed tbat eo row spac1na ot 16-

rellUJ.ted in a higher 71eld tban that ot 20" ot' 24- • 

.Jlnp., .D.el. (1961) reported that the groes y1814 01' 

, pota'oes iner_sad wi tn the closen.as of spaoiog. 

KW.'iban. &.nd 'rabata (196~) toWld in Japan ~t the tub. 

yield / un!. t a:rea increased in proportion to the decrease 

ot the 8p&clng area. ilurther he notlc*," that the tub.~ 

71e14 per un!. t uea 'Varied wi til the branohing nab1 ts 

of' potato va:rlet1ee used. 

vl11) 2»19&t19 irav1tx,. Oba.DC\ra ll~Gl) reporte4 that 

Ula ~Go1tl0 .ray! ty ot the potato tubers produoecl va • 

• 11Iht~ hisher at closer epaolng tban tbe wid_ onee. 
, . 

is) XH) •• SWig; - It was reported trom tlII ~epar'ment 
of ~lou1~ •• liew JOup Wal~. , loc.clt.) that ,tAe 

010 •• plallttQ6 4eer._ad tbe a:n~unt; of hollolll bear~ .... nd 

Sl'owtb craok1q..ulprJa.ya ... (1~5a) louod.that tho ,tJ!~ll.i' 

'be tuber. 'be'ter 1 t WD stGl'td.. s.en8eon (1~61) obaer

ye4 ~t tbe row dl.tanoo did not .tteot the Gookin; 

qual!.", of the 'POtato tubere prodUoed. 

i.SiN .!!92!!1fD.fe~ - ~m l.A.R.l. esp ... 1ment~ 

v-- '1;03) oonolutlttcl talat tbe aJ)ao1na wao to 1>Q adJusted 

aoool'41.,. 'Q the Yarl.t, .... row Qaolraa of 2' tor: l'mu
Vbo ••• 'olona epra.4 ou, quit. oonsiderably and ~ row 

erac1nc ott,~. to .. vari.'1lfp.\o-Mte were tubers formed. 



is 

clOBe to the stem were optltr*G.j\&rther, he stated tbat 

gw tuber Q: acto.:,; wag the 'beat in aeneral but ~l&tlon 

lIl.t be due to V&r1et7. ~"\ow (J].~~clIJS ot 60 Olil. UrDd plapt 

a)'Baine; of 20 om. .. 00 om. were oonsidered trUe ~st 

c1eulrable, ( Inpor1t;tson, 1~53 ). ~oyd ~n\l Lessolii (19&f» 

recomweD4ed 27W-29" (.1.8 row "pacing And. l,".1S- ao pl~t 

0r-ae1na. hoer (1~57) repo~ted tbat a &".aoing o~ 40 om. waa 

as 800d aD 50 om. under favourablo oondl tiona ...... a reo0L11 • .en

dod by pUl'eW&l, o~ (4].. (196'1) tbe optlD111l gpaolue ot u. 

ool.oOQ,si~ plc.nt under tbe PUDJBb oond1 tlona waD e1 ther , 

l"i X 12- or 2. x g. wb.1oh pTe the eoonorCllcul returns. 

S:l~.fJ (li5S) in Central Venaauala conoluded. tbat potu.tOQ& 

sbo144 be oquare pla.nted at 16 om. _ 20 Ot'h a.,~~t. 

"tit, of tubS. ;gaSle go I 

1) ieWeu$OD :' 
Woloh {lUI') notH ~t tAe ooeraollOO of 8'Pl'outa 

wao !l14ct'-'endent ot th. pattol'n of aeu410a but w.o 

datond.ned wholly by 81ae of tile aoed pt..OOG. 'JakankQl'l( ,:.944) 

o"se"" tbat larS- ,3884 lieoes :r:rcdtJoecl ~_ter nUl1l~c 

of OpI'OUt8. HarrlD(1ton (Loo,clt) frOitioa1:l'ot esperltn80t 

ebo"'84 that the 41ff •• noe in alae ot root canot haC1 

no alsait lount etteot 00 i.~ml~tlon p.ro.n~ •• 

1J1natt. (li&2) 8U," -.t \12.. fipJ:oute t~Otll 1IJM11 .eaU 

.-pel lute, WGs-e fewa in nutnbe:r unci bad alo",." earl, 
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dwelopment. werner 'liM) l'eportK tbat 'he 1~8. out 

.etta produced ~be beet ekud bUt there was a st_. 

deereaae 1n tiDal nan4 ot plant_. AD \be 81ze o~ \be 

••• potato.. lnOJ.'ea.se4. Tbe IJprouts hom lars_ ... 48 

enersed IDOl'. rapidly aD4 ahowed 8r., .. risour __ n 

those froID ema11er ••• tubere. !\o"(1~57) 1n Hol'WaI'. 

I-IUDS_ and Keller (U}58) in Swi 'aerl&DCl. 

11) Humber of 1 • .,. .... surl (1963) r4tportec1 tro~ Ala 

87atematlc atuq tbat as tbe el •• incr.a. the nwalHrl' 

of 1 ....... pel' hill1noreaaec1 in -lY ataa8. of a;rovtb. 

In ca •• of .. 11 al.e •• ed tb.enuabW of leaveG iller ... 

In later ..... to a P'_t.._t~nt •• OOlllPU'ecl '0 

In __ •• 11'1 GaGe ot lal'se:t ••• _. 

111) i'JIbS - S~1 (loo.cit.) reported \bat tbe hellb' 

In. __ " •• the aee4 et •• vae lnor ... ecJ. trOll t" '0 1'. 
41am8to 0'1· tuber •• 

I.) .... " _. ___ 0- Dat •• (U)3D) 

uau_ tbat the laZi- ••• el 'u'ber. prod.uoed pater IU.lf4bU 

of plante J. hill. I:a,oor (1~51)no·'10e4 that *. -libt 

f)t 'ope'incr.a- •• - ••• 14 ·.1 •• vat lnor.aeel. 

v ... o_ (lVS') olJ.". \bat· the l1IUlIaHl' ot a'_ per ., 
.; ..... 

•• ,' lnoJ-ea..ed •• 'Ul. welSh' of •• t,. lDor.". e.:o4 telao 

Ae \be ".lab' ot ••• J0'-to •• «eol'._.. Bow ,191') 

s-epo~te4 ... _ 'he DWl'bts- ot .,.- ,.1' hill lnol.". __ 

wi til 1n_ •• 11W the 8t •• of ..... : .. 
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y) ,1ze ot the tuber ... According to Bat •• (lg35) 

the 1arse seed pleQea reduoed 'tho Indiyldua1 aize or the 
• 

tuber and 811&11 p1e08a produoed larger onea. 81Dd.l.a7 

and d7keo (1938) d8r.1Ouetra.te4 tbat aeed pota~ save 

1'18e to b1S 81aed tu.b8l'. as ap.lnat war. tub._. Lare. 
80ed »1.0 •• prOdLlC'.ted. maxlraunnet 71814 of waft po_to •• 

and proportion ot aee4 was equal~ hlah. .3.84 al •• elld, 

not lnt1uenoe the yield ot lar". ware tubers but a .. oras_ 

size of the tubuli pz-04uoed wall th. lUi.at trom tne 

ema11 aMti plecell ••. a,. and. Wakankar (li43) ropoz-," 

that larS- •• eel pro4Lloed. the m1n1r.s.ua and 1II&a11 '8eed the 

maxi .. peroent;aa. ot larae seed. 

Aooordlns'to Kapoor (1i51) ~ inorease lnal .. 

of aeed. tuberG Gauaed. tiL tall 1npota'o .1&e. va.. 'litiS) 

tl'Oln I~' ... R.I. exper1JAeaia Oonolucie4 t;hat bluer the ... 

'tub •• the lower the p .. oentac. of larao elaec1\ubera in 

the ~rod1.lo •• W~J' (1906) atated-that more 1_.0 tu\Htra 

were produced 'bJ', ama11 out •• tta than by lar •••• tt •• 

ReSU'c11na the whole 'iub.re .8,eed. matuial', b. o,.\alne4 

.0Il_ oontl'adlotoq result. tbat -.11 •• eel potato •• 

produo.d JlJIJre tubers of 80m. wat aaallerel.. tband.14 

the 1&1',. tub ••• From w •• , ()~ ( "\1'1on.,1967) t, 

wa- l'-.port_ tbat with lnatt ••• in 81 •• of ••• po""o, 

the pftoentaa. of oYer-81a. potato •• 480l"ea.e4.ftlala 

oYU ,..,. .... 1 1-"0 10. ieN, 1041.'ed that Ball ..... 
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tuber. 71eldec1 a arDaller proponlon of potatoes -ror 

coo8U1lptlon than did. the lara8 tube¥'sl this proportion 

increased. 4ireotly wi til· the 81ze ot tile seec4 (LlaTerla. 

and. Mont&l'Yo. 1958). hom J'oland it was reported b7 

air.Okt aad a.soola'. (1'63) that small seed tU~8 

71elde4 the 10a8' a.eel 81ae tubae. Chat:t.Ua (1961) &bowe4 

that 10cr._e 1n a.eel p10ce size lnor_G~! proportlcn 

ot tho yield 1n 2.25· .... 3.25" 81ae olass..BretDDR".J!l Jt1,.{1962) 

noted that; the SI'_ter proportion ot' the produce &rom 

ema11 ••• tell 1n tile ware ca tqorr. 
Til ".1&bt 2t !iUb!E8 .. Kapoor (1961) reported that .aOb. 

inOr8&S8 in tuber 81&8 wa. followed 10" a correapoD41 Q8 

ria. in the we1aht of tube"8. xo. CUboin (1~55) ob •• rved. 

tbat •• tbe sllS. of •• eel 100rsseel tn. ay."". welch' 

of 'ub.e deOl'_M4. RoeI' (1957) not10ed that the averap 

tuber wel8bt deor ... ed as the .eed elae waa raiee4. 

vii) Deber ot lMR! .. Seed 'P0.to reaul teci 1n l.ao.~ 

mJ1f1ber (Jt tub .... , .rlad.lay and. ~7k ••• 1~38). ~J:\li,'4) 

r8POJ-'" tba, lUI_ a. pi eo •• produoed. a peat.. Qult.boz

ot tub •• p.~ bill. Sln;l'l t 1962) ahov. \hat the '\,lbv 

nwab4tJI deor_a" v1 til d.8Ott ... in •• _ 81... ..roller (li64) 

reponed tb.at mol:. ~ •• tub ere wu. produoM __ etDall 

Ottt •• ". than b1 lUI_ anta, the 8ID8.11er •• .-1 po\&to •• 

produoed lDOr.'ub ... ( of .0 •• Wbat .-11e .1 •• ) 'J 

tuD 41d the l.rle tubwa. aoer (loo.at\) oon01u4ed \ba\ 
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~. aumber ot tl1bere per plant inoreased as tile ••• 

alze and number of at._ inoreased. the tuber number • ., 

per st_ deoreasecl wi til iner __ lng numbers ot eta por 

plant and tbe numbers of tubere 4eoreaaed wltb inoreasing 

•• ed. ala.. The number ot tubers per hill in_eaud .a 

the 81.. of •• ed potato was lnoreased trom.... to 1"· 

t Stal., 1963 ) • 

.... 111) 118).d of t!!b!l! .. Salatran (1~23) ~epor'e4 tbat the 

1&1'&" tbe a.eel tuber., tbe po_ter 19 the poM yield 

produoe4. 31Dih anel Wakankar (1943) workloa at .aana.raa 

00001u,4e4 tbat the use ot 91Dall and J.}~lum aind Hed. 

P"". 81SD1tlcanUy b1p.er ne' 71e14$tban. the u" ot 

lars. ..eele. ~o. a popular lMf-let 'by 1111 ua arl4 .eO_.li6,) 

aft .. conducting f1eld experiment •• t ltanpaz' It 1e oHen_ 

tbat the 'Per aore potato ylelds oou14 be alan1tleant17 

raised by raeortlna to tbe u •• of & larger .e-' 81ae. 

However. tbe,y conolu4ed tbat to a.plQ1 lara. &1 •• 4 •• $4 

was not praotlca'ble 1n the ab •• noe of adequate 0014 

.'oraae t&el11 "1 ••• 1J\l~tOD (1i.e) shoved &. 41r80t 001:r ... 

l.,ion of seed. 81ae With the yield • 

.B~ lner.-loa \he •• eel 81 •• ot ~J.e11Di a_ 
Roun4 .... ul.'7, the v.l tlma.'.~ub- 71.1<1 ,. 11111 _. 

in_.-tId ( *»00:r,1811). Ss.QIb. II Il, (1152) touD4 

.' 1nor .... in al •• of potato ••• produoed. linear _. 

,I'o •••• t". ln01'''. In \be ,leld 01 wl> •••• e also 
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tound tbat tbere was no pero8p~1bl. dlttereno. between 

the yie148 produoed fl"om the two lower oateaorlea at l

and 1t- diameter, 81a •• lover tban 1- diameter oateiOr.J 

decreaaed ~eld and wore UIUtOono18lo. Set ay ...... ~bel

yield.a Qt' 1'08. 190~ find 1913 Xa./d.eoare w._ obtained 

1>7 u.Sng 25, 50 and 100 p8e of seed. 'Potato •• in 

N()~' ( I •• bias.at.en. li63). III Aa 4. Mendivil • .!! .!l.( 1a53) 

reported tba t the lU" •• , tub .. _ aaye the hlsbee' 

ylelcl. ~1m11ar relllllta wer. obklne4 b,J ADtoh..,. (li5i) 

1n 1\18081&.,1&. LulJeD41Jk (1ge.) •• 'eel that the lncr.ae4 

el.. of seed tub._ lnor.e.a the eal_bl. ware potato ••• 

He sot '1,000 Ka./ba. ft-om lars •• , pad. ot 46 • 00 _.' 

41 •• t_ an4 33,060 ~./bI&. trOll amalle.t aJ:ad.. of 

25 .. as 11m. clta.'.... lIferner (taO') mowed tbat ~. 

a.,er ... 71eld 1n the 6 "ear experlllent wu-. 1ool'.a84 b7 

10 bueh.lll/a •• by doubl1na the 'alae of the aut •• 't.. 
from· 22 p. to "' p. And tor a fixed el •• ot ••• »1 eo •• , 

the 11e148 w •• inor.ald by approxl.'.ly 12, lNab.ele/aore 

b7 deoreaalns the a., ....... 1 •• of the .... 1'01&'0" fl'OIl 
, 

155 pt. to 28 _., ~. 10v •• t • ., .... 1'1el4. oOCNred 

wen tuber. v.tables 105 p. v •• cu., 11lto a »180 •• 

aDCl tb. hiab •• ' when ttl. tul)eJl. welPlaa 60 p. vue 

,lan'ed whole. 

hOIl the If.,." of C.P.R.l. tau. tAlIOn •• IIII) 
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&iI4 that ot U.p. (Anon.. 1857) 1 t was noted tbat 'he 

yield lnorea.se4 with increa8e in aeed alae. HOll~' 

and Ioviua (1g65) ~otlced that the 1U8a' •• eel tul.1Ne 

out.ylelded mol'. total y1eld and l.~. pero.nba. of 

ware Sft,4oe ( ~ver 2.25- 41a:Jlet~ ) .Ke. Cu.bbln 'lV06) 

reported that the lnoreaM4, in 71814 W •• obt&1ned. 1D 

moat teate .a the al_ ot .. eel uMCl was 1nor.a8ci ho1a 
~ 1. • \ • 

1 oz. to 2 oaf In w •• t aehl8q 1t _. 1'800He4 that w1\11 

an inoreaae 1n el.8 of seed po'-to the orop )'ldd _8 
lnoreaae4, (ApOD." 1957). ~111llal' ~.8Ult. were o,.WnK 

1'q Roar (1957) in 1101""'7, Al'ip~ (li08) 1n a_loG. " 

ObaD4ra (UJ61) 1~ u.i? .... , a.D4 Oltrsp.Il.t1- (liil) 1n 1~ •• 

At Blaan"... ( WeB' B~ ) 1t wa. found tha, the 1,,-

81 •• tllbG'a p ... e the, b,lp •• t 1'1e14 ot 4(l.'1~ JIIl_'/u. 

co..,.rect to 25.03 ..... /ao. ud 20.J6 •• Jao. hom 1-

aDd t- d1araet_ tub .... l'Hpectl'Y'e17. 50 81t1n1fla&l'lt 

41ft .. eno., be"' •• 1~ au~" tub._ 'Wa. found ( ... n. li51). 

out ot '70 u,pU'iaenb Jahnl (1~5~) conoiu4e4 

.. , thelal'C. tubers p.,. 81&Dltlaat1\1y It.'tel' 71_4. 

tban ema11 on •••.. il.reSp.cti .... ()t w.ole or cu.' ..... »otato ... 

.nam111i t195'1) zaeporMd b.t the ,,,_1 71.14 •• lncre.sed 

... the al •• of" the Ned po_\o .. v •• 1n ..... _ fro. 

30 am. to 120 .... 311 In __ s!.,. the weip\ of ..... ,t. 
hom 10 ca. to 20 p., the J'le1"ci ,lnor ... 1d. 'bJ ~8" 

( JaDDaOOOn" 1 il') • 
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Obaudburl aUt1 C~<lll\al (UUl6) obsen'e4 at Bt.lrrlttan 

(.e.t B.DI~l) tba' Geed tubers l~w 1n 4!~.to~, 1~ 'uu.ra 

to tn. lb. 1n oombinatlon vi th SO 11> •• S, 160 lba. Ii .J6gtt.-

80 lb •• KaO/acre pTe the biab •• ' 11814. .all1hop tm4 

dlaht ,195i) noHcl tbat \be \ot-1 ~1.1c1a of tub.- W". 
1001'._. 'by lnor .. lua the :3.'\ wes.pt. latl1 ,19tll) loud 

\bat 3 ez. a.eel t.lOC • .,.ve olan1t1oant1.1 better p-08a )fIeld. 

tban 1 0:'. _(1 ... ()~. Bllt the not ),1e14 ( ~ooQ 71e1d. -

and uae4 ) va. altr4lU in 3 CQ880. ~url (1963) ~epOI"e4 

fltOf.G , bi. a~8t ... tS.a lnvestlptlon that tne ~al 71e14 

1Du.a.s as tbc't 11&.ot tbo •• e4 potato vas inor-a-

fIt®l ... to 1t· 41QQater. 

b~ ;;.tR~Cl~c £";'11 tl - QbaDiI'-. \ li~l) reponed. tba' th. 

leu .... lnaee4 .,l.oe olae lncrQAu.s. the 8. al1110 any"'" 
of the tuber. prodU.c •• 

x) ,illS ... ] 9( I&DI fi •• " .. InoreaelD4i aa- 01 •• 

101_ the 10014 ... of moeal0 4J.eeaee. 0; 001&111 lI'1 "bUl

YUle_ 'botb. at. I.~ aDd. .t"an'U.ka1Ja4. U.1. \ .. lo.DOo •• l~bo-Cib •• 

l' va. repol'te4 from •••• Oar ..... (.,oon •• liU'l) ., \1IltA 

1001' ••• in ot •• of 1).14 potato tile ! 8roent ... of viru. 

41a._-' tub •• baftoa'.a 4eor ... "e4. Dlre.l .. 

Koa"'01JO'Vloa (1ge3) ~eporte4 trom i oland \bat h'O- tJlo a~ 
poln' 'ot nNe 41 ••••• ~. U •• ot ••• tub_ of .oQUa,e 

dD ( eo p. \0 '0 p. ) ott ... •• ar.' .. ' •• oal". 

"'l8 Bu..I_._. wal..-n tlia3) .eoo.en4e4 1.6 oat 

01 ••• dl. a. tbe •• , eo:)nold (3 .... 4. 1111811 and. 

»nan\ (1938) Boweel \bat OJ , ...... ,.li1b' vall 2 O~. 



( 1~" to 35>· ) .~lDah and Wakankar (1943) recoumen4ecl 

snall .. ed and 3U1"1 (1963) &u&;8etK let diameter .. tJd. 

Wb .. _ unclv Banaraa condl tiCtn. Hi tra "nd Bose (1~4tf) 
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ob .... _ that 1- Beed. a1ae was the eoonomio. Verma (1953) 

o»ln_ tb&..t tbe UlOet suitable size tor Pbulwa yane\7was 

betwe. 1" - 1i- d.1atD.8'u. ou.t ot 56 tield trials in 

.ether lase R."~ (li53) reooDllended the use of 

lara" Mala to pow~a Wbo requl~ed early 111\108 ot 

ot po_to all the Ol!'Op~ pown from laJ:'ger s.eds wature4 

_1"11 ... AV ..... welaht of tubers of oertltledse.dwaa 

2.5 oz. 1 n U~50 ( Bo)'d, an4 L •••• lo. 1064 ).Lla.v..re. (1958) 

.tat*, tbat the beat •• ed poato •• wue '.:bo18 po_we. ot 

40 Ill. eaob. It aut tubeI'D were to be used the •• bou1d 

wel_ GO ... eaob.. 

Itt!!t 2' !p!o&ea-OWD=Sl&4' op 11~lA -
It W8 l"epol'\.d b.Y .;i1np (1iI2) tbat .. un1 t cl'ltaose 

1n apaolna. how_e. prodaloed 1001'0 .,teot, on 11eld obaI'rAo.r 

tban a unit obal'aohl' of seed alae. hrthe,. be etr ••• ed 

tbat the oloeer spoll'l1 with lar,o seed ..,.8 1'1". 

ito_ ,leo') aotl0ed. \bat in lear. 9t pod. 11e14 a apaolQ& 

ot 30 _ ... _ \he moat .oonoma with the me41u.a .1_ o.ecta, 

oth.1" vi •• 3: 1d4e.t ,»&01na8 pv. about 'he .... ne' 

I'etun.. 'Wi ~ ~.. .,84& tbe wideat epac1q ,..e \be b,.t 

.epeot&l11 1n ,~. of low Jle14. Obaudbu.l aDd Qbau~ltli6B 

00001\14- .. , 30· x _ .,.01q tn oo_lna1;l,oo wlth l-j--

""H'll.epTe lal.a p ... oeo"". of \lllU'e 'u.b."8. 



~h. &-8ault' obtained 'by wUren (li66) was ~t the 

wbole 01' bal"," tubex-a 1.5 oz. in we1&ht, plantecl 6-

aput prod.u.oed a:l.sn1tloantly hipu ),1814 of etan4ar4 

81H •• ed. tu.b._ than 41el 1 ~5 oa. .ett Ctlt from t\lbera 

.eleoted a*' l'aAdom and »luted 12" apart. .rna the trial. 

01'01' 8eYel'&l' y .. n in PVU, LlaTerla and Hon~To (lifJ8) 

Ifhowed tbat the flatt.faoto»)" r •• ults were obtained. W1 the. 

no~l epaoina ot 30 Cllll. b~""een hills were fiB .... eral 

~l tub ... were plan'. perhlll. ''rheY al.~o .'a'ec1tba' 
v1\h the' aame we1p' ot •• ed »o-"tonlba, .lId.lar ne14. 

v._ obtaiUfi from plantlns "11, la.lull tand lars.tuDen. 

~'e4a.1I01l (li58)e.ted tbat \he •• 04 tubers velpi. 1 ... 

Ulan 1'.". oa'..plaD'ec1 i- apal" in ~e I'OW. ¥181cle4 1 ••• 

than no..--l 2 oa.· ' •• e4 and w._ DO t au1 table tor .. 84 

procUo,ton·beoaue. ot ' .. 11 rJW.IbU' ct.,._ pJ.lOdu0e4. 

11lebo» a. Wish_ (1\lto) 'mow« \'bat tbe1"8 watt lit tl. 

·cUtter8l1oe 'in ,.18148 be$WEttll oa. 8nt. apaoe4 .., .6- apN. 

a_ 2 011. At,. apaoe4 15" apU •• Tb.ey oonolu4ecl thai; tb •... 

lars- •• tta apaotKl '.5" &paI't jl'oduoed .e hiab •• ' 'P.oPQI"tlon 

of undd stUd tlUbU •• Tuber 81 ••• e tunueno.d IIOl'e 'by 

apaolaa IUD __ ,nt wet&bt ••• ".cOl'cM4 .. K.ll_. At! .11-
(18G1) tile 8,ul1 _ ....... tubaa ., the .10 ••• ' apaolna 

,.i.14M ''''bout ttt. •. .,. •• \he 1lO*-1 an4 •• , \he viet.*' 

.01111. bu., 1 •• ehn tbA nox.l anA. at otb.. apaol •• 

it barY •• W eu1y. At •• nonal. bane.tlnc .... vl444 



tJlom 'both sreAea at the olosest Ll~aclna vero equall,J 

hiah. the sns.ll grade seed tubers 1'1 elded tile nigh_ 

pZ'opor'ion of ware and alaea:a seeel tubero. tbe results 

obta.i.ned by patU '19(1) waG tb.&t 16" spacing vi tb. 3 oa. 

seed. welibt p.,. the hi&b.eot poeo yield in all the three 

Y'eaI'8 under o~udy. 'Fha blp •• t net rcturna were obtai ne4 

w1 tb. 24" and loa. seed. weipt 1n 2 out of 3 seaaona. 

Alii obserYri by Slnah. !1 11- (1961) tne net )fields were 

in ta.vour of larse (1t- - 1.-) or'me4lUtl 81Z.84 seec1 

{ 1- - 1-.,- ) plan'f14 at 2' x itt apaolq. J-11 sized •• eel 

t t- -. 1- ) planted at Q wide spaoina; {at. x 1 t ) pve tbe 

b.S.pelit prollOrtlon of war. tuber. in the ~roduoe. 'Wb.ereaa. 

tor the prodUCtion . ot »re4omlnate17 eaed elae tubera, 

lars. 81a ••• 84. ( 1i- - 1~ u ) were to be l,lante4 at .. 

ve'q 010 •• apaoloa , It' It 6- ). 

,B'I2.-.19: IHcl!1e!.'e=.,e4 tu~£ 1l"a4;~~ .. 
w.pe.t net 7ield vas obtained by 31ngb. and 

wa1c:aDkar (1943) lq planttllfl tnral'l "ead wi t.h ... apaolns._ 

aeeatman (1953) arrlYe4 at tn. oonclusion tbat the praotioe 

of u81na 25 an. .0 as W. 88eel. oloselY .paOed. va_ It. 

... te one aDd ~eootJlU.ode4 •• M"~ flnatlc1a11y aci"f'an\a"eoua. 

fbe plant 'Po~l.'lon Jleoo..-ncle4 .. Lv.1JeQdlJk (li64) 

tor cond1 tiona of Seth_lanA.. tor the 26 ta. to 30 ... , 

3 ••• to U wra., a _.,,, 65 lIIll. 11'84. we" 68, '0, and 3~ 

*ouaand./ba. r'8'fieo'""el.Y. fte al'adea of a5 1lII1.\. 46 8Ilh 



wi 'h 55,OOO/ha. and 45 mrn. to 55 1lD. wi ttL 45, ooo/ha. were 
. 

the beat tor ptowina seed potatoes. Bop a.nd I.oaael. (1954) 

pplned that the preois. combination of seed. al.. &ad. 

apaolD1 were of _nor laspor\anoe 1.,e. 6. pow_ 8hould al. 

to plant at the OpttlllWll seed rat. r ..... d1... of ... alH. 

The optimum rate of planting at 1952 p~10.G of 'At and· 

tHt oertifloate a.eel was eatlma\e4 to be 16 • 1"1 O'V\./a.e. 

Yield tl'~a18 over & ..... 1"al years indicated that the inter. 

ae41ate plantlns rat, approx1.'e17 12 Wlao. was .. 

beat. With thi8 l'ate,010 •• plantlns of .-11 seeel pleo •• 

wa. prefeable to plantiaa .. eel pleae. ot double the 

weiabt at tWice the distanoe. (Warner, 1955 ). ltO.cu.bbiQ' 1 (l61) 

reported on tile bulB ot yield. aD4 c-op pnoe tliP&l' •• 

tbat the hipeat reWI'D8 / aore va. obtained. _ plautins 

2 oz. ..ed at sa apa01D&. In california, B.t.P .ad.. 

Wl'l.' (lV60) .ta'eel that 1 oz ... tt. epa0e4 7.0· "pUt .Dei 

2 oz. ..tta .paoed 15- .pa&J' we~e the •• t eoonolllo nt. .. 

ot plantlQ. Uncle uo~l 8011 .114 011_t10 oon41'"ona· 

of the hiU. ot H1_Obal ;Prad.lb ••• a.'tId .. , .. '11 (li61), 

the mo.' eooft01ll1o JI:etum8 from tIp.'o-dat. "'&.1'1.'" .0\&14·_. 

ob_iD'" _ plantlQ1 1 0· ..... 4 til 1'0\18 ~aot4 .. - apU' • 
• 



Theluveatt.p.tloDS" reJ)Orted. under tIlle 'broollul'e 

w_e un4ertoJcen in tbe to:rl:l ot a tiel4 experlmer4 

in the »10 t Ho.8 ( A Block ) of the tarm of the 

Dl 'rietoD o~ ~onom:l. durlns the Babi a_eon, 1963.64. 

Tbl13 experiment ooY..-e4 an ar_ ot 0.2024 beotar ••• 'fb. 

topopaphioal _41_t va. trom Borth to Joutb. with 1004 

drat ..... 

It ,. trV'lclenf; tu..t betore O8ft)tlna out &D7 uper1ment 

on * J)U'tioular pt,tcb of ltUldt ~e prwlou8 1110\017 of 

the land 1ntendecl tor experiment and the local » .. evaUl·DC 

011mat. lIIiat be known Clue to their atreot bearl. 00 the 

xoelUlte of the experiment. 

»arlal lIId2R 0' lb, IJa2' I.r 
The -.lOn-wioe .opp1111 pattern ot the »10' alnOe 

1&8t3 ,eara 1s ao 10110110 , .. 

KbUlt. 

1'62-63 .. eow,
lG03-G' .. Na1 .. 

g&,.'. ,-
-.-

Rab1. 

To'bMoo. 

I'ota'o. 

Bbu'baneWU' 18 .1'ua.'_ abOUt. 40 .,,1 •• w •• ' of »..,-
of Benpl. 1". o.1t1"'4. ,. ao.O m ..... 'boTe til. lOMll· 

... 1 ... 81. G8OIJIa»btt&11¥. 1t 1. 10oa'''' ., 20°.10- tBl 

la'I'\I4 ... 860.51t (i) lonslw., •• the ~n .... 1 

» .... 01»' .. '100 atJ"-"" to 1646.43 -. of .s._ 1211.0, ... 



. 
tabl. if Bhubane.V8r. Orl.,!. 

MeteoJ'ol.OI1ca1 Da'b. (lcmJmber, 3985 to rebl'Wll7, 3984 ) • 
.......•..•............... ~ . 

........ t ...... ••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••••••••••••••••••••••• 

8oatb.. 
t.erntun in ~\.".. Mea al"'_ te- lfelatilhllntdltL RaiD tall lIo.ot ra.lD7 

pmt.pI! 1p • 0 7 A.J!. I 1 P.M. ill •• dan. ~. o.i~ .. 
•• •• CIIft'eat,. 1.11:" 011"1... !l. ••• , Cornut. D.I~. CUTent. D.WI" Current. D.I.·~ •••••••••••••••••••• • 'I I 

~ ••••..•.........•.•.•.....•..........•.................................................. ..,._t_ 
D.e_
DIIe ••• : 

I'-~ 

51.20 
(28.2'1) 

1!1.40 
(27.oe) 

29.20 
( ... ) 
30.'10 

(ss •• ) 

... " "-

'ta.", 
"-

+2.", "', 
-2.", 

'" 

lUG +2.97 95.20 iI.08 
(16.1S) - (89.04) -
14.40 - 0.26 91.80 +&.80 

(14.66) - (aLoe) -
•• 80 +6.62 91.00 +1.28 

(10 •• ) - (91.72) -
19.m ,,$6 92.00 +1.10 

(1S •• ) - '(90.10) 
. -

45.90 -68.75 1 - 1 - S.77 r· 
(49.67) (58.76) ( 2.&0) - - -
".40 + 2." 0 - 2.16 0 -2.38 

(sa.67) (2.18) (2 .16) - - -
45.00 +12.88 0 -16 •• 0 -2.00 

(82.84) (18.88) (2.00 ) - - -
48.00 +17.00 24.80 -24.05 8.00 +s.oo 

(29.00) , (48.85) (5.00) - - -.........................• ~ ' •.•.•••.•.•••.•..••.....•.....•.....................................................• 
!be~ .. 
DOJUl av-...!D bracke\ 1Dd1cate the 

~ .. ot 5 188ft. 

-
• r - Trac ... 

~. D.I. - DeYlatlon traa DOrmal. 

f,1 



Table 1. Bhubanesvar. Ori •• a. 

MeteorolOl1cal Data. (lcmImber, 1965 to FebruaJ7, 1984 ) • 

••••••••••••••••••••••••••••••••••••••••••• i ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Mea alId.,. ~ IfelEl~ hunldltl. RaiD tall lIo.ot ra1D7 
l?II',JtJmt 1p • 0 • 7 Ad; t 1 P.M. in _. dan. 

1IoIlth. 0. •••• Current. "lilt- Qmet. ~W.lI!' Car.reDt. D.R .... CUrrent • D.lf:· CUrrent. D. R ••• 
................................................................. , ...•............................................•• 
tIonabe S2.fD 42,95 1a2O -+2.97 95.10 i8.06 45.90 - S.17 T· -66.75 1 1 

(~21) - (16.2S) - (89.0.) - ('9.67) '. (56.75) - ( 2.50) -
Dee"" 
~ 27.40 -to.S2 14.40 - 0.26 91.80 +8.80 41.40 + 2." 0 • 2.16 0 -2.16 

(27.08) - (14.66) - (s .. oe) - (sa.8?) - (2.16) - (2 .16) -
.1111·-17 28.20 +2.9& 36.80 +5.62 95.00 +1~28 46.00 +12.36 0 -16.68 0 -2.00 

(28.28) - (10 •• ) - (91.72) - (S2.84) - (16.ee) - (2.00 ) -
F.-..u.r 30.70 -2.78 :l9.m <f2.S5 92.00 +l.!O 48.00 +17.00 24.80 -24.05 8.00 +3.00 

(33.48) - (16.95) - (90.70) 
. - (29.00) , • (48.85) • (5.00) -

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

The fJ.prN 1D bracket, indicate the 
DOmal aveJ"a18 ot 67e&r8. 

• T - Trac ... 

~. D.N. - Deviation traa normal. 

" 
fj; 





, a.re received from JUne to September and 430 .39 mm. f'rom . ". 

Ootober to Hay. Mean ma.x1mwn temperature during the hotteat 

part of May and June varies trom 35°0 to 39°0 and the·mean. 

minimum temperature in the colciest month of J'anuary varie8 

from 13°0 to 15°0. Rainfall during the growth period ot . . 
the crop ( trom 12,,11.63 to 24.2.64 ) ,is 24.80 mm. 

Tbe data on tb.e weather conditions are obtained 

trom the meteorological observatory of tne Agrono~ Divlsicn 

of UtIcal KX'ushl Mahav1d.yaJ.aya, :Bhubaneswa.r. The weather 

conditions for tne wnole period of the experiment trom 

November 1963 to Febl'U8.ry 1964 together wi~ devia.tion. 

from the 'normal weather Qondl t10na were calcula.ted for ,the 

last 5 ~oare. These oalculated d.ata inoorporated in table I 

ana Fig.l manifests tne prevailing conditions of tem;era~ 

ture. raintall and humidity during ~e season under study. 

* ATE RIAL. 

(a) The 80il .' . 

The aoil type or the experimental plot is 101io!DY .8alI1 

and well drained. Soon aft.er layput of this experiment and 

immediately before .application ot auy basal dress1ngof .. 

fertilizer, the 8oi~ samples by the help of .. 8011 auger, ., 

to a depth ot 15 om. fl"om t.he surfaoe trom rando.~; 

selected epota epread over tne experimental plots from 

both the replications were taken. A. repreaentatlYeoompo_lte 
. , , 

.ample was taken tor botb meohanical and Chemical analysis. 

Similarly alao .. oomposl t. aa:mp~e of eoil was taken :ro~ 

t;he ohmCIJ. analy.le at post-ban_It etas •• The anal.7t1oa.l. 



Tbe follmd.Jtl8 method.8 wo;re UGed for the chomloal 

analysis of the so11 aamples. 

1. Total l~ was 88tlma.ted 'b7 :'Jelda'bl metllocl. 

2. A~val1abl. l' was eGtlmuted. by Dl"fq':.1 metho4. 

3 ... ~Yallabl. A. W&~ estimated by BrQ¥t Q mothocl. 

4. Jrpnio 0 'by GJ.'Sbara' 9 method. 

_ Deckman's oleotronio PI. moter. 

hom tho above table It 1s found. tbat the so11 of the 

experimental plot liS poor With ros;,eot to i~ and P atatuG 

18 mod.erate. It. 10 aclcU.c in lJtI.ture. All the nutrient. 

8Q'ppl1e4 to the crop bav. not been utilised und bOlloe tho 

po.t-~"eat analyaie of the .... le Bl:lOVIl tbo r·reoeno. of 

1QOre at the nutrients than tbat of the 8011 II&ID.Jle t&ltcn 

be1"ore the o~t of tho exporiment. 1 t was alao tound that 

the .. 01<11t)' ot the soila ollSi1tly lnoreuaed durlq tho 

OI'opplna renod.. 

'b)ABS YIlidl. I 
Tbe vulny used in tile experiment was iteci iatfli6 whlOb. 

1s 871loD11DOU8 to DU'Jeal1ns liecl RQund which 10 ... n 014 

lnd18enOU8 vaJfle\lt pl'oba'b1¥ introdUoed In'., J.ndlQ. hOLl 

l:llrop. 4uJtlua as _rl1 a8 ..... n'.entb centu17 ~nd 18 • 

• lnft them, dtenal.eJ¥ O\lltlvate4 in plaln •• It 10 • late 

.. tuI'l. '"'" hiab-)t1e1d1aa yule'Y 1n plaiD. but keeplna 

qua11ty 18 co04 in htlla. xto ooold.08 qua11tl •• are I -

00.' on »l'olotJIe4 bol11na, easy to pe.l, n.etb yellow. 

va.q '.x'",.,. flavour aVoIll, &lui pl_sant MGte.1t d.oea 

uot ltaD4 _t •• loag!llI cowll tione, p.~'loululy 1n 

, 



tf.sult.. a.re pl'eaente4 1n the tables ta( a) aD4 2( b) • 

;r~"l~ @ia) • ahowlD8 meohn.D1oal ano.l7a10 of 
surface soil (15 am). 

---------... _--_ ...... ---.-,..-... -----..... -..... --------------_ .. _- ... --... . . 

iiE"OUWI. 
CoaI-•• land 

3Ut 

-.. 
.. 
... 

-

(,"ElMo oi c2lJPO.3zll:91. 
53.V5 

28.S6 

- - ..... - - -- - --.. - -- -.. - ..... - .. -- - . -
'ta!l~ eKb) - ~DS tile ob._~ composition 

of eurfu.oo 0011 ( 1~ _.j . 
. -----.-... ---.... --... -.. --.-.. ---.. --.. ---.... ---.. -.----~---.--- --... 

il I: !l.\(i1J' I tOlt=hHY..,t, 

iM'&IlI&HI. dill''''' gt.mo!!9'. 

total • 0.081 • 0.0\)3 _ 

A_liable P 288.0&0 xaJba. . 343.00 K8./ba. 

• Y&11a~1. JC 9'1." KaJU. 116.~ &a./ba • 

. ;)Jtp.ld. 0 C 0.628 _ 1.0'15 • 

Ca JI .'10 7.'116 11~6M 

JIl 4.1 4 •• 

......... - ........ -.. -....... - - ..... -... -- - -. 



f'18UJ'.. are preeentecl 1n the tables ~(a) ti.D4 2( b) • 

;r~pl.@{u) ... ~ow1ns meobAn1oal a 11al.J'a10 of 
surfa.ce soil (15 QUl) ~ 

.. ----........ -.. -.... ----.. --~---- .. ----....... --... -.. -...... ---.-------- .... ----, . 

~Ht'9UW1a 

CoUa8 land 

~11t 

.. 

.. 

.. 

j,:JF9!PHaC 9£ 02_".'2a.. 
53.g5 

~.78 

LoaIV sand • 

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

----~-.----~--.--,.-- ... ------...... --.. --- ..... --- .. -.. ------..... ~ .. ..... -...... --.... 
i£I:!lDl., ,'gst:b9=l!!!t" 

iil'&MHla d0\D'. b!!Ounll 

Total • O.OSl _ 0.0;3 ~ 

Aft11abl. i' 288.40 Xs./tla. 343.00 q./lw.. 

"'Y&lla~l. X 9'1." Xc.;.. 116.36 Ka./ba. 

·)rpado c 0.628 ~ 1.0'5 Ii 
o • B ratio 7.'116 11.659 

sa 4.5 4.' 
.. - -... - -...... - ............ - - .... - ...... -. - .. -.... 



The tol1ow1oS methocia 'Were UQed for the chem10al 

aDB17aia of tne so11 aamplea. 

1 ~ Total Ii vas 4tfStlmate4 'by XJeldab1 method. 

2. AYallable P was 8etlma\ed by BZ'87':3 meth04. 

3., AYallable It vas ea'lmate4 by B~8 mfthocl. 

4. Oqaaio a by Gnb .... B method. 

5. pH by BeOkrlant 8 eleotronio pH. meter. 

i'Z'om the aboY. table it 1s tound tbat tbe 8011 o~ the 

apmmental plot ltspoor witb. reapeot to K aDd. ~ 8~tU. 

1. mo4er .. t •• l' 10 a01410 ln .. ture. All the nutrient. 

arpp11e4 to the crop bave not been utilised and bence thQ 

poat-banee, aDalyale ot t.b.e ...... 1 • .,owa the. presenoe ot 

.,1'. ot the nutrlents than tbat of tbe so11 .smple ta1coo 

betore tbe ota.l-t ot tho tiXPGrl1Dent. It was alao found. tbat 

the ar.oldS.'" ot the eol1a ol1&htly increased du.r1ns tho 

ROpp1na period.. 

(b):tb, Yl!1dX I 

Tb.- vulny use4 1n tile expe.,luaen, was aK ia\nlt, wbJ.Cb 

1. 87ft0.."... to DUJ •• l1as 8M Round whicb 1& an 01<1 

ln4ecenoua varl.'7 pHbably lntroduoe4 In'o 1114&a hom 

wrope 4uJtlac •• tllUl1 .a .... eot.entb. oeo""." and. 18 • 

ainN' thea. utenelTeJ¥ O\ll.tS;vate4 in plalna. 1\ 18 • lat._ 

.tuI'lns .114 hlp-J1,eldlQ8 Yarle'7 in plaln. but k.eplna 

quality ,. co04 in bl11a. lt~ oooklns Qual1tl •• &1' •• -

oo.a on l>"lo'Oleci bol11na. -SJ' \0 peel. neeb ,._11 OW. , " 

__ tutu_. n",,,otlS' tWoOl, &D4 ..,l ... 1.al1\ \aate. 1" 40 •• 

DO' atalld. wat •• louS.. oon4S. tiona. p .. 'lou1uly 1n . 



, 

toe earlY staseo ~lloh mQY reuult 1n a complete ~ltlUS 

of the Gr0p. It reeponGe very favourablY to liberal oupply 

of nitrogen but YfJr6 little reol'onse to potaoul0 fert1lizer. 

,,8 to ita i;Qb .. lmtlon it 1s a mort-ckq ra4aptecl variety. 

On aooount o·~ lto au .. uuao.:r:tlbl11~ to ~lruu 410." .. _ 

1 t 1s neceasaI'Y to l'_lodloallJ renew the eeed.o tl-om otoo1ca 

pown 1n tbe hUl reas.ona. The seed. tubers were obtained 

tJfom the oold atohCo. cuttaok. Tbl-ee sraclea ot di.lterent 

ulzo of tbe oeed tub_a used are given l»eJ.ow. 

a1ze in suth 
., .1. iPS) 

4 (:;;w.all) 

G (medium) 

a (large) 

(0) rSS1lJ.", H!E • 

uP·to 

1'3 -

le • 

; L-g ••• 
13 2 • .tGl 

19 '1.40' 

25 la.sao 

Celolum uaon1um n1tJ'ate. alnale wper pbo8pb&te ancl 

murl .. 'eof i'otallb. \0 8QSl1y U. »205 and Xi> rospeotlve1)" 

were 1.1". 
(d) ~tll~'1D12Y1 I 

for the »rl.s'1' CN1 tlvatioD the laOuld board ploush 

was u.eel tor tlrat and tbeaeooD4 ploup1na Clnd tor the 

~ub.equen' on.. tn. Dee1 plo1.lSha \tIere uae4. H&od. tool. 11ke 

f~ boe with 100& aDdle and 111*4" were ua. tor 

1nt~-oul 'Qae. Baaboo P.... lable.. met.. aoale. d1u.1 

l11orora.' .. auG plaM1 •• ' •• were \10_ tor 81na11ua out tho 

plant. and taklns ob • ...,.t1on8. 





1-1 B t H Q P. 

< a) kPCU,&m9nt~ tsghnlg]111 .. 

31 

1be experiment was des1gned to study the.eftoct 

of spacinc and seed tubor grodes on the yield tad size ot 

potato. The plan ot lQY..,ut 1s given in Fig.a. The details 

ot the experimental technique aro gl ven below. 

(1) Des1gn' l 

ihe expel-iment was carried out in a 33 

confounded tactorial des1gn rap110ated twioe with 3 blocks 

ot 9 plots each in a total aroa ot 0.2094 bootares. The 

effeot of RP2a2(W) .and RP20 (X) are cOnfounded. 

(~) Trostmenta I 

There there were a treatments of 3 levols each .ak1ng 

a total or a7 treatment combinations. R 1s the row spacing 

P Is the Plant spaoing in the row and G represents tho

tuber size. The deta1ls are g1ven below. 

I. Spaoing (1) Row to row (R) 
Rl 
Ra 
Ra 

- 40 em. 
- 60 em. 
- 80 em. 

(11)P1ant to Plant(P) 
'1 - 15 em. 
Pa - ao om. 
Pa - as em. 

II.Seed tuber grades (0) - -"th. 

(3) flAt ,i., I 

G1 
Oa 
G3 

- 6 suth. 
.. 8 suttl. 

(1) Gro,s plot size - 4.8 m. x 6 a. or as.8 Sq.m. 
or '34' .1 ,. blh or 0.0029 he • 

• a222 
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(il) Het plot elae - There ~. g d1ttoreut net plota 

clue to g apacln.g combinatloDo ao ~81' the 4eta.l10 

st •• n 'below. 

i5!.a. Ia!;tlmu8,! .;)_01. ;:-r.t Hep-We ffl.!!." 
1. ~ :Pl - 4.011. ,. '1lD X;). • 22.80 8q.m .. 4t38.596' 

2. Rt 1'2 .. '.Om. x S.em. 22.40 Bq.a. «6.4286 

3. R11'3 - '.0.. x 5.5111e 22.00 sQ..m. 454.b455 

4. aa ~1 - 3.6m. x 5.".. 2O.Sa aq.m. ,a'1.32~4 

5. Ha 1'2 ... 3.()1Q.. x a.om. aJ.16 sq.m. ~6.031"1 

6. Ha ¥3 - 3.Gm. :It fl.w. 19.80 sq.m. 505.0506 

'1. B3 ~1 - 3.2a. X' 5.'1m. 18.24 8q.t.a. 546.~56 

8. aa :fa "!" 2.2m. x 5.8m. 1'1.92 act.m. 65a.035'1 

9. llJ 1>3 .. ~.2a. x 6.5Ja. 17.60 sq.m. 56U.1818 

01' 0.2024 ba. 

(6) .1tlaJ.SU' taJtlUd in l!tllt'gs !f!IRl.e lJ:U.nlll 
lumber of p lan\s 1.e. plant population iu (12.fteront 

plot • ......-lecl du. to the d1tferontlJPaclnaa. Jo the oonatant 

muaber of plante was not •• 1eote4 tor tn. pu~oa. of 'Qklna 

o'baenatlone tho....,. a constant ar_ of 3.6 aq.m •. wl th 

dltf .. en\ »1ant population was aeleotecl and «1 .... 1d.e4 into 

3 AllPl •• with 3 I'ow. The .owe wer ••• leoted by u81na 

one.clipt tlnnDWlb •• k • .,lD1 aelele a I'owa on 81\0.81' Ql4.Qa 

to Qltd.na'. the bord..r .tt"eot. •• Llkewt •• one plan' in 



ea.ch row waa oolaotecl by uS1Qi two-dig! t ran40mo number. 

leavlns 2 lines on both Elldes • .;.)tartina from till. llutlOUl6r 

plant the number ot pla.nto iD a 8aDIPle whlob is one-~1r4 

of the ltIhole eaaple taken tor observations were counted. 

i'or all ()baervo. tiona trom 3-'i dlreotlon.rhe pege were 

fixed on e1 th«r aide IJt the eampl. plante only tor CO~_ 

the yield ot ttlbere. But for etuq1q other ACronoild.o 

plant obaractero 10 planto from ~b8 ~le witn 3 plunts 

mm tat eample row, I h-om 2nd aample row and 3 tram 3M 

~. row were taken iu ~ plot. In 8i4ch aa&lple row t1).& 

two extreme plante and the t41ddle moat onGS were Beleote4 

w1 til exception ot the ~D4 samplo row wee In-3tea4 of ttle 

mlddlemoat pla.nt. 2 adjaoent ud.4dle plantl.l w_e taken. 

~oh eub-earo.ple plant ,.,~ I:D&'tked with lable. ThellUUlber 

of ~le plants wltn total and net topulat1on tor 4itierent 

~·.olns oomblnatlone is SlTen below 

Spac1ns oom- To\a1 So. t1 
b1nattons. plante in 

cross pl~t. 

Yo. of plante Vo. ot eampl. 
in net »lot. plante. 

tI!I_ .... ___ ~. __ ... __ ........ _-_______ ... ___ ._._ .. ,""' ....... _..,--- ... -- .... 4I!II ... --...... __ ...... ' 

al11 400 300 ~ x 3. 60 
Rl~2 300 280 15 x 3 • 4' 
Rl13 288 220 12 X ~ • 3tl 
Bal?l 320 22a la :.lit 3 • i59 
a_a 260 168 10 ¥ 3 • 3iJ 
aaf3 192 132 a ~ 3 • .~ 
R31c'1 2&0 152 10 x 3 • 30 

B3l'a 180 118 8 x ~ • a4 

a_a 1" as • lI' 3 • 18 
• .. - • .. .. .. .. -.. .. .. - .. "'" ... .. - - ... -.. - ... .- ... ... ... .. -"r l 



(6) 3\utl.t1!!l anallsA8 1 

All the data concernins tbe yiold and the 

biometrio ~b.ervat1ona wore Banu.lyae4 statlstloal1Y. ~h. 

e"eots ot iU'G end ~G2 w .. o found out trom both . replications 

and each ot tilo etl'eota 01' .np2 a2 and Rl',2 G 'tiers obtained 

from replication 1 4lnd. replication II rea~:.otl.el¥. lb. 

amlyeia of varill.ooe table waa prer~e4. The ueatuaent 

eft'eotD were tested by • Jll, teat. l:lla ataudal'c1 .3no1' ot UlQaU8 
• and Qlt1oa.l dJ.t~.l"eoces a.t 5~ 1.,..1 were oaloulate4 b7 

tbe tol1oVlna formula, 

S .B.(m) - tV ;:;!~a~; 
1 - ( tor t.Da1 n faoto1'S ) 

V I ~t!Qt2.J. (~or treatment oombioatloD ) 

C.l).(O.06) • J~(.) 'S~. X t, at 22 d.t. at 5~ level. 

l'be &raphp wAft· .:ever tOUtlC nee.aGary were dra.wn 

_ ut11181ns the mean tl&UJ'Clta or obServ- c1ata. 

(b) 1'1.4 '!!Qlli9.111 I 

( 1) iE'IiHI59U mal tb;tl&2P = 
The field. vae plaupec:l ~ud orOBO 1,101.1&"" by tb.. 

1IGt44 boaR ploU&1i and tWt)subaequent plouatd,0I8 w •• (lone 

bY D.al plouah. Tboroup laM_ina _s done bOth 'u~I_Jd.D6J 

the 0104. aftd to~ 1"'.111118_ Tlle ~loup1na anci la4d.er1rld 

" ... 40ne on the 6th and. 6 lib Sov_.rli63. At'" the 

t,horO\llb preparation. the plo\ wao laia out accor4111l to ta 

plaJIJ on the 7th an4 8th Dovember tiC3. 



(11).2"' and "ViM '. 

Juat before planting the healtQr seed tuber. 

of Reel PatDa Ya:rlet¥. were trea \ed tor 1 m1 nu t. With 

0.5 ~ aretan sol~tlon. 'lIle t.bere were planted on 11th 

and. 12th Bov~_. 1963. 

Lin .. wer • .".ked and Bballow poo.,..a w ... 

duS out w1th hand bo_ on the linea u.. per row-t.o-row 

distanoe and tn. basic tertll1zer. were applied. unltorml.7 

1n the P'OOV" aM 1d..xe4 \horou ib17. Then w1 til. tile belp 

of a I'ope tbe tr_,", tub8l'. vere planted at val*loUI 

rlaGt W plant ltEao. aa per the t.reatmente sent10Ded ...-11er. 

'lb. ..ad hot_ llW hectare tor 41tterent gradea of 41tt-

erent llpaoins colablnatlon8 is aiven belove 

~----....... ---------.---.------.--..... -..... -..... ' ....... _------_ .. --
T~_tlll.n' Jopula tton 
eo.bluat! .' ('000 ) 

011 •• 

, £..'. I B' IS( 'J. \Ii . L I U\l ~u .. \l 
(13 aD.) (14-1Q· rom.) (1~.20 U_1.) 

• ___ -----.--.-. ________ ~ __ • ____ .~. ___________ .. w __ .~_~ __ ._~ 

Bl'l 167 '10 123' 2141 .. 
Rll'a 125 308 ea; 1603 
111'3 :.\00 240 '141 12<la 
Rail 112 at' 830 1.,. 
aria at 200 623 10." 

Bai3 67 160 49'1 860 
R:s'l M aoti 6U 10'1; 
a#a Q 100 46'1 8Q8 
R#3 eo. 1&3 3'1 641 

... "" .' ................................................. -- .. .. 
(111) ISS"'.8', _~'.SUD " 

.,." .. awl t ... tllla ... vue appll. wltn 



41"er.o' quant1ties anci methou as det&11fl4 below • 

.... _. ________ ._.w~ .. ____ .---______ -.------.-.----.--.-·-~ 

haal.at tiDal 1",,114 
pr~.rat~on. 

li-P~. C .... lI .-1. »aea1 appl1oa'10n ot 
fertilizer_ 80-160.80 2M ellt11'. quanti try ot 

Sup_w3~SMO alP'- and aala" ot 
~lat. ot »ota* and ba1~ 0' 
pota__ C ~A..lf. aDCltbe r •• t. 
0.432 , of C ... JI. t.opcU-•• " 

at tl~.t e&rtblQl. -. ... -... . .. .. .. ... .. .. .. .. .. '" .... -.... .. .. .. .. ... .. ... .. .. ... 

(lv) I,£llIt199 J 

The aObedu1. ot lrl'lptlooduriDS toe ou'I&-. 

IPovtb p_lo4 of the orop pl~nt, 1s alyen below • 

.. ~.-.... --.-........... -... -... ~ ... -.-... --.--.--.. -------... ---..... ----.----
a.tIl04 ot 
11'I'iptlou.. i7.qUeDOJ. ,ija..... . ;i.tarka • .... --... ~ ... -... -... -.. -------.---... -----.. -... -.... -.-.. --------..... ---

, 

13.11,63 
,0 on alternat. '-1. 

li.l1.63 

21.11~63 
iJ,.11.63 
2'1.11.63 

:5.11.'3 
, 1263 ••• 

. . .. ... .. .. ... ... . . - .. ... .. .. .. .. ... ... .. .. . ... ... .. .. 

,.) JallE8»1 •• ·l 
file tl~.' .. \biOI follow" .. laoelUi •• un. 

OD 8.12 •• 1. as 9.12 •• 3 _114 the .MO- eutb1na on 



, .1) II... RllHlMR9 181\1£1! I 

•• "l1tlone4 .u1ier. tho hea1_ aeacl 'u.~_. 

v ... eel eo'. tor »%an'lJS& a04 Jua'· b,eto .. e plalltlOC the 

tub •• wer. dipped. 1n 0.5 $ ........ n· tIOlutloD f~r & 

almat. oD1¥. Total qra)'lna _t._1&1 or UO 11 tI'.. 0011-
. . . . . ~ .'. , 

·blllht aad to OODuol :t.,.Sla:o"_ bfttle r •• ).ot1Ye11t 

twio. on '18:.12~"· aDcl 6·.1.6.~' 

, ... 11) lIIII.eyy I 

\t1utD tn. potato »laot. atWnecL tbe 0811p1 ... 

86· ._.. the oro» *.~ •• t44. Border »l&nt& vu. 

4UC"ou" Oil ·WO . ·Oone .. ,i., •. .,... Oil 1~~ an4 titb. • __ ..,. 
. . 

1"'_ 80 aleo til ... .,18 »laD'. Oil 30.2." and 21.2.M.. . 
.1 I • • • '. ' 

r •• ' o~ til .• plo,. on 22.2'~6' a84 23.2.04_ ft- 11' •• wetlb' 

wa. s-eooft.e41-.41"'.17 at'. biIl""'_ 
Ql),M1!tUOj tJi,tSiiliVI. 

1. 1', .... ,. "I'!'!IMsna r : 
All ... ban... 0_ • ..,.,100. V._ J!HOI'4e4 on 

n •• 41ft __ ' da ... "".0, .,_. lntQYl.l _.'1131 fro. . .. 

fOJ'",-fl" • .,.. at,_ »1.&I1t1".. ~ ••• oUlerwl •• ., .. l-

11oa11J' 1OfttloDe4" 

. 1~ ·1_1_8.' .. 
•• ,el'dna'lonooun'.: va. Mk_ -",10. fro. 

a? ~11.'3 " 1'.12." .,10 ..,. lft'trtal. ft.. p .. o.n .... 'of 

1._-'loD.' oalOU1._. tOI' .- &b-,10' uo1u41. tu 



border plante. 'lbe f1r.' apl'outlns fIOat'U_ b_~ aOil 

tb •• was tJOt1Qe4 on 21.11.63 .. 

2) gl!,eJ'Ye'!91¥1 1!90U!4. 2!. !MRJ:~ d an',- I. 
1) lIUmber of lIhoot. pv blll - i.i.aGb hill haYl. . 

one aeed potato .... nae to 41tt.l'ent numbezrs td IIDoO'. 
which were oount«l and ta. flprea 80 obta1ae4 ,.,01'8 avera

&e4 Ou.\. . 

i1)A."aae b_1&11\ of .moot. per hill .. ~b.e 

betSb' ot the !ain ebo~'s ot 10 bills wore r.oordecl 1Q 

oms. from the baa. ot the .pl~t. to the Up of the 

m_lat.. The aye ... was calculated and atter •• 0 0D4 

.,..tblas & oms. unltol'mlJ' wore &44_ to tb.18 as the be •• 

plant. v._ co .... red. by the ear~t)Q Wb10b was tound. to 

'be Gil an Av ....... 5 _8. 

111)1._"' •• pU b.Ul - The nu~ber ot 1_"''' ot . .. . 

ttJ,1 _eta of __bi11 "'.- count .... n~ reooa-d.t on tn. 

fl .... cia'''. fhe a" ..... wail calculated. 

IT) tJt_ aJ,rtb. .. n..t_ s1rtb. at 7\4 lnt_noea 

lJa8._aur:tICl "" cU.a1 aiO%'OlDe'" an4 ~. t1auX' •• were 

oom-'. into oentlut •• ae til". Velt_ 10 In •••• 

Y) YiNa onun' ... Th,_ . ',lab'., att •• ,eel _ 

'riN8 (auao •• ) V._ oount • ..,d r.001'4ed on ao.i." wb.n 

t t •• Gt>eG'- -.0 be -n1alm. the da_ were 'fto.tol'1HCl 

In\o>>_rceu''. valu ••• 

• 1)LW ar .... Wbe1l ... po-R1'l va- up .. '" 

to 'b ....... aQ 0'1 ..... ,1.00 •• ~en Oft le'" _ea.,,, 
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ualus plannltneta' taklras tbe '1tb. leat oD17 to fAoooun\. 

'ril)lil\lmb.~ of bzoanCb •• - One obsenatlon on 

the ra.aaber of l)n.nch •• per bill we taken on '.2.6~ at 

tbe .04 01' the yq.tat1 .... p'owth. 

11. '<9,t-taD,.' Rl!8Hlll\pna I 

AU the II8IIpl. plante Wloh wua within tile 

PC. tued anel a' ~. _me 'lme 41fteriDS in raua't)er hom 

plot to plot were baft' •• '_ eepuate17. ~h. erad.!.ne •• 

done '0 ~epl' .. ant 4 auth ( 13 l1li1.). 6 w\b. tt .. UJ -.)&n4 

a eutD , .. boY. 19 -.). 

ObBerYatlona r~1I& roo' lenatht ~ 

and. v.labt of tub ... pc -..p18 and per h111pa4ewt ••• 

• reoino &1'& .... 1\7 of tub._ ao<l v.lpt of d;q baul-. 

v •• takelh 

;.,altVtuu "PlVASIa! J 

i) 8011 aua11818 - The oo-so.lte 1011 ~. 

at pre-.owl. and po.'-ban •• tvel'. analyaed cb.8Ilea1ly 

and • .pd., pH. orpDicQUibon we .. e ...... ed Oft bo\h tlle 

oewpoalte __ 1 ••• oal,. ~,:.abanl_1 8011 aua1781e we 

400. 011 p •• ovs.. ...,le. 

11) aM .. ob oont.__ in "'b._ .. 'rile .taHb. 

ooo,.nt ot ~~.r. of -o.po.1t • ...,1. tor a ~ •• was 

anal3'ae4 "7 111)1l".'" .014 _uo1781. __ 04-. 'lb. dat ..... 

,s.'I'. 'below • 

lUIa22P,t.ea5, 
13.21 • 
14.41" 8." • 
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111) Sp.ol~10 an:,., 'T of tulJ.J'G hom 

..... 1. plants - !In. tuber. trom 41ft.ent plots on equal 

weipt basi. were taken and -ah.a. thol"ovgb.17 to ramo .... 
. . . 

8011, din eto. aac1 to eheOk soaklDC of vat.- while 

t&klq the observation. Then the tub._ "ere dlppecl 1n 

vat. in & _.&urine; OJ'lln4er lI'a.d.uate4 to 1000 00. 

Tha 1'1.. ot vat_ 1& equ1:Yalent to tho 'f'olwue of po_to 

tuber- of the »vtlould eample. B7 41.14108 ttl. ve1p' 

of potato •• __ its yolume the .,.oltl0 pta..-1 Q' was 

det8ft&1nt4. 



· During the period of iD'Yeatigationa reported unclei' 

tbit) disaertatlon various plant oooructers ao mentioned. 

in the foregoing ohapter haTe be~n recorded to a.~eDD 

tne etrect of different sizes ot aeed tubors, row und 

plant spacing, Independently and In comblno.tioDG. The 

resulto GO obtained nre presentttd in this ohupter ~nd 

&1'0 dealt under two seto of utudiea a 

1. Growth and dsvelopl.rlGnt atudleo. 

The analyols of variance table. are a1 Ten in 

ap'Pendtx• 

I. Growth and duelgR1U8nt U!!41.,o • 
1. p'ftlina~ion AAd (lp,ii:l plu.Dt, P9Wl",.t&o,n. a 

Sound germination and ,,004 stand ot the orop iLl 

a.pl'Goul'oor of the ultllDQte uas1111zatlon ot out-turn ot LA 

orop. 60 tho roroontaae of Germination a.nd tlnul plant 

pO~ulGtlon wore studied as presented 1n tablo 3 and '1~.3 

~d B1S.11 &nd tho dotail.d d.sorll,ilon 1& "ivan below 

Seed tuber size - The tr_~ont dltt'ereno.o were 

81plfioant With reflll.ot to 81H of the He4 tub",a. The 

lars- •• e4 tub.rs save s1SD1ttoantly maximum peroen\a8_ 

ot SQ'1Dlnatlon of 84.69 _ and medium and om11 •• eel tuber. 

were ln4boen410i order i1,,1ns '19.'2 " and 7' .68 , 

aerminatlon r •• peotl"ely.Tb1. trend and condition wlth 



resp eet &0 ll;.;~nt populat1on \iO.w ualutu.1ned thl'ougbou t 

the study. But in tho laot otudy on gCrLlinatlon peroent~e 

on tbe 35th day .. t'tor plunti '. l~~l.·bc seed wao oibnit1ouiltlY 

.r.vel'ase p03:0ellt~o 01' Germination at earlier 
urmAn otago ~nd i'inal plunt po~ ulutlon. 

_ .. _---... - ..... IiC. .. - ..... --..... -~-.. -------.. --.. --.. ------ .. - .. ----.... ~ ..... - .. --.. ~ 
Gert11int:~t1~rl .o)'1nul ~'la.nt POpA-

'~reat;aontB ~~.ya af'ter tjFanoVJ.unt1ilG lat10n 10 da¥e bofore 
15 25 35 ba.rveotlllt:,; 111 trans-

formod vw.ue. 

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

:til 
Ra 
as 

• .i?' teat. 

i: .. J.8'I'olJh 

111 
J:2 
l?3 

'F' test .. 

2t l=!!t1!· 
Gl 
G2 
G3 

t,l," , •• t. 

J .. ~(m) 
0.».(0.05) 

3.uU 
3.86 
2.'1;) 

31". 

3.26 
3.~ 

3.61 
li .;;1.;. 

1.vU 
3.43 
4.'16 
~li· 

+O.2g -0.85 

'12.95 
'15 .. 63 
6'1_92 
~ig. 

6 <h '1 '1 
'1,).35 
'14.3B 
";.31". 

64.26 
73.42 
'13 .. J2 
.;Jig. 

.,.2.04 .. 
5.ga 

81.35 6,.40(01. ')~ ) 
82.60 64.81(81. 9 iJ ) 

'1'1 .. 84 6~.O6('18. 0 .; ) 

3.S1g. :..i ••• as. 

'17 .. '19 6~.h15{ 7\01. ~ i.; ) 

81.98 601.91(0;3. 0 jJ ) 

~.O2 64.29(81. 2 ,oJ ) 

:l.~1~. l~ .w1s-

77 .(j~ 61.~4'?G • U j;) ) 

79.42 63.14~ '1~h 6 ~ ~ 
a4.6g 66.97 84. 7 ~ 
Ul". iolia· 

t 1 .'16 :1.20 
5.16 3.53 

--_.-_ .. -----------------~ ... -...... -.... --------........... --- .. ----.. -- ... --~-

IlUperlor to .. ,lum and amall aeed thouijh tho latter t~l~ 

.ld not diff.r much. 





Row oI.ace - ReSU'dlD6 the row-spaoing in the first 

stace 60 Olll. save the higbest peroentaae ot aerm1oation 

and wao at par wi tIl 40 CIa •• both being olsnitloantl¥ 

auperior to eo om. In the oec-:)nd obl3ct'Vation 60 =. gl.Ave 

sisn1f1cantly maximum ~ormlnatlon percontaae and waa ~t 

par wi tb 40 om. which clid not differ alsulflcuntly trom 

SO Otl. Tbe ditferonooo in the "orm1nation in the thlr4 

&nd final plant popula.tion oount were Jl.3t a1gn1tlount b\&t 

a trond olm1lllr to that obtained. tLt seoond. oount WQ.S 

notioed 1n both the casao. 

Plant apaoe - No al~lfloant differenoes oould be 
, . 

round 1n perc~ntaa8 of "erra1natlon in all the obaervatloDa 

, J'~aorded btlt increase in' peroentaae ot germination wu,D 

oboe". with the increa.&8 in plQl1t apaolns in 6611 the 

three date. of obserYatlona. thouiB U B11sht deviation 

wao the re&lll~ 1n tbe final plant populfl.tlon etu,4¥ we". 

20 om. ..-. the maxiwm 1>l&£ot population tollowe4 by 

25 om. and 15 Cf4. pve the IIllniwm. 

Interaotion - There WQS no aigD!tlOQnt dlffer.noea in 

,ermination and tinal plan' pOJ:ulatlon peroentaae clue to 

the tr_tment oombination •• 

2. illm". 0r_9'a per )l11~. 

Tbe number of 8boota 1. an l111pOl'tant arowtb. OOlUpo"" 

Whioh ultimately governs the y1eld of tuber., 

Th. &Teraae cia. on nwnber ot Ihoot. per btll 

oaloulat.4 tor tbetlY. obaen'atlona r.ool'd" de pr •• ont. 



1n ta.olo , and arapb.loa1ly represented 1n .Flij;.4 anc1 the 

statistical analyols reveals tnat tne differenoes in 

ia.}l).e 4. 

Averase number of eboots in fJU0008S1V8 
srowth etase • 

• 

__ --~-~ __ w _____ ~-------------~-----------------~--.--_._~~ __ • 

Treatment •• ifS at:!, pla.rBi!!J.J 'S ' l-U ----.. ---.---... -.,~--,- ... ----... --.. -----.. ----- ..... --------... ---...... _---
~ .. lCYeJ.s. 

B,1 2.04 ~.17, 2.17 2.0g 1.61 

B2 2.05 2.0~ 2.11 2.06 1.63 

B3 2.0' 2.09 ~.O9 ~.O7 1.'10 
t Jlt teGt. U.31a. li.S!". U.~lg. li.SiS 1l.Ji". 

I> .J.evtls. 

PI 2.01 2.07 2.07 1.97 1.57 

P2 ,.gg 2.07 2.09 2.06 1.67 
l?3 2.13 2.21 2.21 2.U~ 1.'16 

'F't.at. U.S!,,- Ii.S1.;. 1I.Sli· Jla. JtS. 

,Q;,~GV'el8" 

Gl 1.40 1.51 1.51 1.59 1.30 
'. 

Ga 2.22 "', 26 w. 2.26 2.17 1.73 

03 2.52 2.58 2.60 2.46 1.91 
t Jr' test. Sl". SiS- i.ilS_ 31a- Sl". 

3.E(m) to .0'14 ~.) .07S . to .07.7 .0 ODa - . .0.045 -0.1>.(0.05) O.~7 O.2~\} 0.226 J.l?O 0.1;\2 

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

number of Ihoot. per 11111 due to 'be tu1:l .. arad •• planted 

11~. t()und to be e1"n1t1oao' all \broup the tlYt -\ait, 



ot observations. There were no &lsn1tlcant differenoes 

tound in number of abooto due to either row-Qpaolng o or 

plant lJpueil'l8 except tile later otasea of #owth whore 

d1tt'erenoaa were· olsuifioaut due to pluut epBolrJS only. 

Seed tubereia8" Ins differenoe between the t.arJ.X1UJ.U1l 

Qnd m1n1ti111'4 number of shooto per hill due to aiz. of 

Deed. tubo%"s as-adually showed. eo downward trend. with" the 

as1ns ofth~ plants. It was also found that lQr.ertno 01. 

ot the aeed planted sr8d.ter waG the number ot ahooto per 
, , 

hill and the tbre,e difterent 6fl.zea, lara", medi.:wn unci 

am11, saTe the a .... ras. muiber oa shoot. to th .. extent of 

1.91, 1.73 and 1.30 reapect1vely 1n the tinal obser'f'atlon. 

aow 8})aoe - AD to the row '8poclngtb.ere "n~ ttUoh 

of ~U.tt·.enceB 00,t10.4 in the number of ahoo til ».:r: hill 

in all the observation •• 

Plant epa.oe - Tne numerical. appral8al of the4atao 

show", \bat in the later' growtll' stoce from 75tb clay the 

plant epaoln; abowe4 aomo 81snltlcant ditter.no •• ~rom 

tbe etatlatloal anaiyoialt waD found tbat 25 om.' aave tn. , . , 

m:XillllDl number ()f sboo'. Ina. w. at· per with 20 om. 

1Ib1ob did not dltfer fro. 16 am. 

Interao'loD. No atsn1tloan' Airierenoe8 ~e found 
, I " , 

tlU'oupout the ponh exoept on'15th clay after plantlnij 





due to plant apace a.nd Beed sizo combinations. From tbe 

Table 4{0.). 

i"verase number ot 3hoots per hill due to 
P X. G interaotion a.t 75 dayo a.fter rl~lltlng. 

---~---------~---¥-.------------~-------~----~------~~-.-~--

~t ). I Y P • ! . 
I' .Lgyela. Gl G2 G3 

--~~---~--~~-----------------~-----~---~-~-~----~~---~-~--~ 

1.48 

1.5'1 

1.'12 

3.:J(m) :0.101 

~.2'1 

2.0'1 

2.1'1 

p.D. 0.296 
\0.05) 

~.55 

2.'10 

table 4(a) it was seen that 25 om. I'lant apaoe in oonJuno

tion wi th the largo so~d tubers save maxi1IllTll a.nd the 01000 

plant apaoe oomblned. wi tl1 o~ll tubers save m1n1wm number 

ofahoot per hill. 

3. llG1Sh~ of $!lEt RJ.an:Ji. 

He1;ht is an index ot '1lant growth and honoe 

1ta otudy is qUite •• aent1al. ,ivo htnsht meaaurementa 

have been fsoordeA at 10 days interral and the averago datil 

atter belns etati0tloally analyaed bave been presentod 

In table 5 and .118.'1. 

Seed tuber size... From tne table it 10 evld.ent that 

in the tlrat obaenu.tlon the height was influenoed by tbe 

al •• of 8.14 tu.b~8. L.use tubers wore at par with med,luw 

and both were .lan1tlcantlY superior to 81ilUll tubers. 
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~1hen the J)l~ntG werefg6 du.,y1J oll'~' i t '.:~B fOUild that 

~~.aa11 tubora oxceeded i&;1 drowth to l~r,,;e onus bll~ both 

wure at Hl,r UJld sic:;uix'iciJ.utly ::..'Uporior to ~l tuboriJ. 

l .. V04'aae height of plu.llto in em. in 
BUooeaaiTe srowth eta6o. 

T:rea.tlIlento. & 50 i3 I 

~------------------------------~----------------------.-
it ,1 ".01 ST! 

Rl 24.'7g 41.'70 48.83 50.a~ 56.83 
R2 25.37 41.52 ~9.0S 54J.29 55,03 

R3 22.06 46.70 00.16 53.6g 57.'1' 
, 11' t.et .. i .tilg. ~; .~lg. N.S!g. "1 ,~ •• w d. :u • .;!~ • 

i·1eYe1p. 

81 24.26 40.62 ''1.87 50.?8 5ti.Ol 
p,..., 

w 24.13 41.g~ 50.6'1 53.16 06.26 

P3 23.83 41.i~ 4i;J.03 5~) '"'-'I .... 101 56.13 
Illl 'est. .u • .:J1". iI • .ilc;. .J .alg. 11 • .:.a ... ~.",iS. 

G,levelB, 

31 19.24 3u.g1 66.2-.! '9.'11 66.51 

G2 25.48 43.1a uO.'76 6;;;.94 56.32 

G3 2'1.50 44.97 50.49 53.66 5a.5? 
IF' teat. Jlg. J1S· Ji,. .3ig. ~.,J1S· 

S.A (ta) :1:1.094 ~O.a4' to.S6G :1.005 .O.Vl1 -
C.ll.( 0 .05) 3.208 2.476 2.560 ~.g4? 

~---.-----.---.~~---------~---.~---~--... ~---~--~.~~~-.-
'lhe aame trend In srowtb wi tb. r.areot to b..ish' wall 

obaenecl at third obaerYQtlona." .. ttel' '15 4&ya tho d.1fS·oiJenoe 

in heigb.' were almont of' the IiJlml1uI" naturo "'ll tbat !.i 





f1r8t obsorvation. The height m~aurementB wore found 

not to d.1tf'er much due to three gradea of tubero JW,unted 

at the last observatloDo i.e. 65 day!) after plantlno. 

Row spaoe. For row sr.o,olrlt> ao om.,although interior 

in early S~.B proved to be ouporior to 60 om. 

and 40 OTll. in the later stases but the_a was no sipS-fi. 

canl differenoes in all the obs&rVationa. 

Plant apace - As to the plant apaoe it can be ! 

mentioned that 20 em. save the f:o.llest pla.nte though 

tne differences in plant height d\l8 to ditferent plunt 

spaoes were not sigb1fioant. 

interaotion - In all tne observation no differonces 
ot tho treatment combinations were tound to be olgn1t1cant 

exoept 1n tba third observation where tho combinations 

ian. 5 (al. 
Avera". helaht ot planto in om. a.t G5 ~a 

arter plantina due to P X G lnteraotion • 

. -----~~-------~~--~--~----------~------~--~-~~~--~---
P. 1eY818 • 

. -----.---.------~---.---.-----------~----------.--------
1." 
1.50 
1.55 

.2.36 
2.13 
2.2'1 

~.36 
2.62 
~.82 

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

of plant apaoe and Ned 81.. pv. .1anltloan\ dltteJ:'&noea 

... found in table S(a). JUt of'iauob '''._ent combluw.tlons 





i5 em. plant space combined wi th medium tubers produced 

the tallest plants ( 52.42 cm. ) 25 cm. plant space 1n 

conjunction with small tubers were at·par and inferior 

to the rest which were also at par. 

4. Number ot leaves. 

The leaves 1n a plant life, in general pl~ 

'~a.ble 6. 

Average number of leaves per hill 
in successive growth stage. 

• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Treatments. 45 5 65 ., 75 85 
• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

R.levels. 
R1 31.17 36.17 54 ;2(i 63~82 45.30 
R2 33.43 39.93 60.71 74.91 49.43 
R3 29.83 39.66 69.39 85.53 54.64-

tF' test~ N.Sig N.Sig Sig. S1g. 1I.aig. 
t·levels. 

, 

Pl 29.23 34.41 54.30 62.08 40.60 
.' . 

P2 30.53 38.90 63.65 73.34 51.19 
1'3 33.67 . 41.45 66.41 88.84 57.58 

, F' t8st~ N.Sig. Sig. Sig. Sig'. Sig. 
G.levols. " 

G1 22.56 31.81 56.71 73.20 56.09 
G2 33.60 40.27 63.99 77.43 48.62 
GS 37.27 42.68 ' 63.66 73.63 44.16 

'F' test. Sig. . ~;;)ig. ,.3ig .J.Sig. N.Sig. 
S.li: (m) :1.695 :,_.549 :J. .~57 :3.664 =3.635 
C.D.( 0.05) 4.971 4.543 4.860 10.745 10.660 

• • • • • • • • • • ~ • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0 • • • • • 

an eminent role as the,y are the kitchen for manufaoture 

ot tood whioh is so vital tor living being. It is of 

epecial importance to the orop like potato where in 
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addition to meet tho food requirement of the pl~t for 

growth. a h~o.'fY amount of tood ls to be stored undAlr. 

fP'ound to supply tood tor hW'llaD oODsulnPtlon. rheretore 

the stuq tor ci1fferenft 83peoto of leaf attraot. atten

tion of fi)Jl Gapa.d ln aciolltio l"eBearoh. 

With tho o.bovQ obJeot 1u view ,",-'ive Ob8en"~tiona 

on nut!1ber ot leaves per hill were taken and the cia~ 00 

obtained were Btatlstlcally analysed Whiob rev.a1s tbe 

t~11?ving(table - 6 and Pia.G.) 

Seed. tubor 81as;.. In the first ':fosert'Gtloll. 

45 a.ys attar pluntin; large und medium tuber. were at 

paS" and both were slplt1cuntly superior to ouall' OU80. 
\' ; 

In thoaecond observation a, elm11a1' trend was notioed. 

all to tho ditterence in number of leaveD duo to tuber 

~a4.s. In the third obserYatloYl. it Wts 1'ouo4 tnat med.lwn 

tub_o pve the hlah_at numba' of leaves but wall at 

par 'WS.\b lars. tab ••• botil. w ••• ""latlO&.lly auperlor 

to 1IIZI&11 one •• 10 the'later a'ase ot growth there was no 

slanlt10ant 4itterenoe in l-.f nu_or due \0 tuber Fadeo 

but in the last oba...,atlon, 1t W8 obo .... ed t;b.a\ 8lD&11 

.ee4 tubers ,showed the teoc1.noy ot proWlo1na maxltWUl 

numb.J' ot 1 eaT ••• 

Bow 8paoe - fto. the date 1 t was ,found tbat the 

ditter.noea in number ot 1 ...... inditterent treCl\ment& 

lnflrat two ob8erTatlona were not .iatl1floant. nut 60 0lQ. 
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sava the llBX1uulll number ot leuvoo 1n both the oboer

vo.tions. In the third observation, 65 dayo after r1un-
~ 

ting 80 Ctll. was found to be significantly ~pel."ior to 

60 em ... ;blob in turn was significant OYer 40 am. In 

the fourth ob3~rvQtion. ?5 ~G after pl~ntlng the 

data revealed that 80 cm. pve maxirlllfLl lll1f!lber of leavea 

and was at par wlth60 cu. Qnd both were significant1.)" 

super10r to 40 om. In the la.ot obeerva tlnn the trend 

waB l1ko tbat ot fourth ono but the differences were not 

significant. 

Plant Bpaoe - Rega1'4ins plant e~aclllG the clat,a 

1n the tirst obsG'Vation reYealed that 25 om. pTe 

~xl~ number ot leaves followed by 20 em. a.nd 15 em. 

wttbout a~ oign1ticunt ditteronoea but auboequently 

tllO differenoeo wore olanlflcant land io!5 om. Plant ~u.OG 

continued to alva maxiwm numbOX' of leuvee all throughout. 

Tbe numb. of le~v.£J produoed. peX' b111 waa ma.xiww:.u at 

'5 days ~t'er plantina after which the leaf DUmber 

waG reduoed. 

Interaotion.. Tho statistioal c:1ata rernale4 tl'w.t , 

thero were no ai&n1tioant difterenoes inthe leaf number· .' 
~ . 

due to treatment Oom\)lnatlona tbroupout the arowth p~rloa. 

6. Idle' at_ 
It 10 not On1)r the number ot la.vea per h1ll 

w10b count. tor tood aynth •• le in a plant 'Wt alao 
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it matters much 80 to bow large they are • Keep1na in 

view ot tht'a :tact, tho leaf area. waa recorded a~ .days 

plantlns 8,nd the data were analyDed otatlat1Jtally and 

presented in table 7 unci .:&'ie;.9 • 

• ib~re 7. 

A'Yerase leat area in sQ.cm. at 82 days 
utter planting • 

•......•........•..................................• ~ ... 
Leaf area 

Treatments. in sq.om • 'F' test. S.E(m) 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

t .l-e,vels, 

P1 
i2 
1'3 

£l.).ue1a , 
G1 
02 
03 

60.11 
60.03 
54.00 

57.38 
5~.63 

57.13 

U. ;.ilg. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • lb..- ., •. no slgnifioant cllfterenoes in leaf area due 

to tr __ .nta. aut the mecllum a1.e4 t;l.bers W01*8 found to 

~rodUo. the lar~est leaves. Tbe 81ze ot the leavol.) .u.eo 

100r8&oe4 as the row. were oloser ~t a diaioral11 

IPposl te trta4 wb8 found due to plant apaol n& where 
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~ser leaTes wera produood as the tubera wero plantod 

\rJ14er • 

.bro ll1t;,'t11fioant dit1'erencoa ill lea~ taeu were 

round due to troatmont combltlQtlona. 

6. MtE slF~. 
ThiCkness ot the ::stem Is 0::10 of the important 

vegotatlve characters Which govern the yield ot tull8ra. 

~l1e uTeraae data on stem girth rocorded on flve dittor-

ent dates were a\atlatioally analyoed • 

• 1004 Malt_ 01a8 _ i~8 8"f'ldent trow the table a 
and .i'lg.5 tho tuber grade affected the stem girth in the 

tlrBt obaervation 1.e. u~t.r 45 days of plant1na. L~r~o 
and tnedluru tub.r~ \'1ere at par und aiinltloantl)' superior 

to small onea. In tho 000004 ~o vell ~~ third oboerv~tlo~ 

tbere wero no 81sn1tlcant differences dUe to tuber 

grac10G but the trend waa of the same nuture liS that of' 

firot one. In the 41n observation, '5 darB after plantins 

the trend waG dlaionally onpooite Wbere oruall tubers 

,.,VO 8ignltloantly more atom prth, waG at par wi tb. medium 

oneo. In turn _41um tubero at par with large oneil. The 

d1tferenoes lq .tem sirth due to grad •• \lore not elgr.ifloalt 

1n the laot observatlon thoulh larae una -.all tubera 

were found to be &U101"101" to medium anell. 

now apaoe _ uo tar ao the row S}:Q01ni WlJ 

oonoorned. no Gignltloaut differeno •• were found due to 



treat&"AQnts in tho flrat two obGervu.tlons~ :lero 60 ClU. 

lJhawed a tenuaDO)' to bebave better than, SO CUl ... nd. 

40 em •• In the tb.l~4 oboervatlon r::.lthough tbe trend was 

same but the cllttel"onoeG were alplfloant. 60 am. and 

00 om. were at par and 'both. ahowed more stem 81l"th thu.n 

40 om. In the next obaervOttlon u. alm11Qr trend was noticed. 

Aable,Ot 

AVW&8e steM girt4 1n nJIl. in wcee.8lve 
p-owth otase • 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
i.~l!d"l 

a1 u.54 '1.20 '1.33 6.'1a 6.~ 

.aa u.66 ?53 1.61 ~.96 6.'1a 
83 6.46 7.30 '1.59 6.'4- 6.31 

'F' t.at. bI.JiS. H.Sia. ':'lS' Sla. H.~l". 
la IfIf!'}.a .. 

1'1 6.36 7.28 '1.'1 6.83 6.'1 
Pa 6~64 7.42 ',58 6.92 6.'3 
»3 6.66 7.39 '.54 6.93 6.96 

,.,. teat. ~.S18. U.iliS.S.31S· 018· 1l~jS.8. 

~.1!!.·~·1. 
Gl 6.16 7.24 '1.3~ 6.92 6.ti8 

°2 6.63 '1.39 7.51 ' .uU 6.59 
(13 6.67 '1.4G 7.63 u.8'1 6.68 

'.it" t •• t. S .... :l.sSll. Ii.S1S' Jil. N.~l". 
S.E (ID) ... 0.12 ... O.O~ ... 0.0'1 ... 0.014 .,.0.15 - .. - .. - . 

0.».(0,05) 0.36 - 0.21 0.04 O.U) •.•...•...•....... ~ ..••..........••....•...••..•••...•. 
In the tinal obe4I&'Ya'tloD, DO tJ:'.tmant ditter.aoeD were 

found to be glsnltloant. 

Jlant 'paoe.. .... " .. aMI the plant apllolna no 

al.nttlcant d1ft.-ena_clue to 'reatment war. toun4 at 

the lnl t1al P()wtb. ...... In the lalt two observation.a 
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it lA6S noticed that ~fj om. W"ci.G appa.rontly auperlor 

to 21> om. and both were '-ii"::;lli!'i~ntly GUperl01' to ,10) 

Introduotion - Tho ~voruga d&t~ln otcw 

cO" • v ...... 

Mirth ao u.vu.il~\)le trou the st<.(.tiot100.1 ..... llMlyola pl.'~ .. lJootod. 

111 table stu) .d( b) ~nll d{ 0) .: twua found tbut tbatbl'eo 

.'pllkfit, 2' it) • 

Average utem g11'th in mm. due to 
R XP interaotion at 75 days a~ter planting • 

• • • • • • • • • • • • • • • \I •• \I ••• \I • \I • \I' • \I •• 41 •••• \I • \I \I • \I •••••••••••• \I •• 

Btl!!o}.~ 
;\<) 

I .t 1\1 ....................................... ., ................... . 
6.98 
7.0~ 

6,.68 
•••••••••••••••••••••••••••••••••• •••••••••••••••••••••••• 

S.A(m) .. 0.02 C.D.(O.OO) - O.OS 

.flo.voraae atm.} sirth in un. duo to 
B X G interaotion at 75 dayo a.~ter rlantl~ • 

• •• • ... • • • • • • • • •• \I •• \I ••• \I ••••••••••••• \I ..................... . 

l1rele;rllo, 
G.Levels. a, B2 1\3 

; ..........•.••..•.......•..••...............•.....•...•.. -
G1 0 .• 87 6.i5 e.i4 
CIa 6.86 6.91 
G3 6.71 7.02 ....... ' .................................................... " .... . 

~..i(a) - iJ.02 C.ll.(o.Ou) ... 0.06 

faotors i... B. 1> f U1c1 G in Q.ddl tlon to bebavlDf& ,. 



independontly olsn1tlountly superior w~re aloo found 

to innuonoe the otew slrth slgniflcantly 1n th&lr 

Taple 0(0). 

Average Qtem slrtb. in mm. clue to 
.~ X G interaotion at 15 days atter plantlus • 

••••••••••••••••••••••••••••••••••••••••••••• ~ •••••• G ••• 

• • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
Gt 6.82 6.i? 6.97 
Ga 6.77 6.87 7.01 
G3 6.g1 6.91 6.80 

..•....•............ -..................•.•......•....•••. 
S ~(m) - 0.02 O.D.{ o.05} - 0.06 

&1l p08s1ble combinations ut tho 4th stage of observation 

1 ••• 75 a.,o atter ~lantln". 

7. as» •. 9£ . ~rar!Sm.a Jl!l", hi}" -

Plant ~~wth is a combined otteet ot inorease 

in the plant parts both aJttta1 and under-around. The 

etteot ot arovth 19 renected upon the ultimate y1uld ot 

a orop ,lant. Tlle yield of potato oa.unot be pushed up 

by ti1ants unbranohed 1:Nt by plants haTing number ot 

branOhes whioh 10 an ind..x of better srowth. witb 

tIll. oonoet>tlon in view, in the laat s\ase of p-owtb 

period tbe C'ountQ on • Number ot branohes per bill .. 

w.r. ~eoord8d. and data obtained were atatlat10aUy 

aoa1YI.d and presented in table i and Fla.a. 
ftOIl the "'-blt it 1& notlo" that the ~lttGr.no •• 

lnnumb.r of branoh.s per h111 were alp1floant 
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due to tuber size unci row flI,u,olns. ilQnt OI,~i.cing did. 

not aho w any affect on the number 01' br:.:~noheG. 

Table ~. 

j\,""8rage number of branoheo per hill • 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' .. 
lrutnbor of 

~l"eo.tm.nts. br~nahos. 'it" toat. .., • ..;;(m) 0 • .40.05) ............................................................ 

R1 
R2 
B3 

i ·)rude, 

l?1 
1"2 
P3 

~t"d.J. •.• 

CIt 
(12 

G3 

'1.'1C 
9.96 
Q.iO 

10.29 
S.27 
8.16 

11 • ..>1g_ :0.56 

............ ' .............................................. . 
Raaardlna tuber size the m0B11 tuber a proved 

to be alplt1cantly IUporlor tl') msdlW!1 and 161',,0 tubaru 

Where the latter two were a.t lar. 

GO _. row apo.oo save ol4P1itloantl)" maxiwtu 

uumbel' ot 'bl'anoh.~ whon OOIl:lp~red wi th 40 Olil. and tho 

number of branoh.B 1}C" hill were about 10 and a 

re8}1'.otlTell· 

Til •• ,..no slpltloan1l 41tt.renoe. in numbtx-

of b~~n4b.8 due '0 'he treatment oombinat1ono. 





s. iercentae;, of V1;rua-c.tfe$lted plo.p.t.o -

It 1s but natural t~ plant c.freoh seed ma.er1u.l 

always from the original otock available trom hilla to 

Qyoldl~Q88 in yield caused by different viru_ 

which/so tntal to potato. i~ll the same it is of impor

tanoe to Eltae tha t the crtp io hee of virus infeotion 

~a.ble &0. 

A ... rage tr~notormed values 01' virus 
atteotod pl ... nta • . ' ..... ' .... , ....... ' ...................................... . 

~rQ,ntlformed 
Treatmonta. valuea • • Ji" teat .;) .E( ul C.U. (0.05) . ' ...•..•.•....•.......•................. ~ ...•.....•..•... 
R.}8Yels. 

Bl 
R2 
R3 

p,l·velo, 
:Pl 
1'2 
1'3 

,a,J.!!i1P· 
Gl 
G2 
03 

3.208( 10.2i) 
3.421,( 11.'10) 
3.3G6{ 11.33) 

a.20~'10.29) 
3.35B{ 11.28) 
3.42~(11.'16) 

3.367( 11.2'1) 
3,367' 11.~7) 
3.~t{10.'16) 

31g. 

0.431 

. ~ . . . . . . . . . . . . . . .. ~ . . . . . . . . . . . . . . . . . . . . .. ......•...•.•.• 
(Bi~e.·in braoket lndlOQte tn. mean pero8nta~.) 

and 18 .. ~ heal tb7 one a.ll tnrou&bout 1 ts fP."oWi nc period .. 

To have an 14_ ot virua incidonoe, it any, notio.d in 

the plant' .tn tbe .xperiment under ~ep()rt. the nutaber 
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of plants affeoted by virus, eXpoc1a.lly 'by J:'I.lgose type 

waB reoorded plotw1ae and the u.verugc data. obta1n~ , 

were statistlcally &llUly8Gd and presented 1n tablo 10 

and b'lg.10. 

As found trom the tQble tho dittoroncee 

in tne incidence ot virus in planta duo to tuber ul~., 

wore not sl;n1flcunt tho~ the significant differenoes 

were round due to row and plunt 0r-Bolngs. Small t.ubors 

were more affeoted tban larae tubers and the peroentage 

ot infeotion 011 an average due to ennll tubers we 

11.2~aa apinat 10~76~ ot plante a.ffeoted by large 

tubei'll. The pft"centaae of affooted plants was tound. 

to be max1Dlws 1n Ol.e8 of 60 om ........ 1tIb.lch was 

at par with 80 om. andbotb. tlbnifeatctd elpltlou.ntly 

!D()¥. percentage of aftected plants than 40 om~ row SPQo.~ 

Plant apaoe o£.25 em., exhibited more peroontage ot 

affected. plante ami waiJ at par with 20 om~ .... nel 'both 

save slsnltloant11 morc perocn~8 of attootQd pluuta 

~n 15 om~ 1\,,*'0 noticed that When tho epaclns was 

olose the poroen~. of Til"1.l8 affected plants was l.a.~ 

1n!erao\lon. Table 10(a) , 10(b) -

'lb. 41tterenooa of two o.te of t.r_\m.n~ 

combinationa, It X P and R X G were found to be alsn1tlOQut

In the first set of oombination 1 tva. tound that 



_vera,,_ trt.Dot·ortled vQl,uea of ViNO 
~ftootcd ~l~l'~ta due to ~1. ~~;.; lutoractlo\l. 

60 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0 • • • • • • 

p.1ovcla. • • 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

P1 2.6G4 3.682 3.4.4' 
~ '1.26) (12.12) ( 11.ad) 

»2 .302 3.'5'1 3.315 
( 10.90) (11.95) ( 10.9G) 

p ... 3i62'1 ,).325 3.334 ., 
( 13.16) ( 11.05) ( 11.11) 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~.~(m) • 0.080 C.D.(O.05) 8.~5 
(i'lCUJ.lee in braoke' lncUoata the lue~n po:roentoae) 

"I."f'e~ tra.&'lof,)rmeci valU03 of viNa 
a.tteo'od r;l~n'Q due t~ l~ ~\. G lnteruoti()n~ • 

••••• ••••••••••••••••••••••••••••••••••••••••••••••••••• 
B.~!!e~§!e 

O.18Yelo. • al . . 82 b L. ~ •• 

•• •••• ......................... ~a ••••••.. , •••••••••. ··~~ ••••••• 

3.42' 
(11. 72) 
3.2~ 

(10.43) 
2.9'10 

(a.82) (11.1D) 

a.1M 
(10.14) 

3.386 
( 11.46) 
3.526 

( 12.43) 
••.•.....•......•.••.•.....••..............•............ -

~.~(m) = 0.000 C~.(O.05) 0.230 
t.i1au.l'ea in b:raoke' lnd.ioa.t. the mean J.leroentaae) 

Opa08 in oomblnatlon with lGrse tubero Q8Uaed r~l.um 

paroenki;e of 1I1t.o\100 bu.t 40 Obl_ rOlJ Wlu,oo oOlublnecl 

wi. 'n laX-if) tubeI" did the olnluum. 
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l1021t f8nQb. 

~lO plant3 aboorb tho nuttlenta throuih~helr 

rO'::lto from d1fferont depth 1nulde the: 'loll, ,jo intake 

of tood from deeper oUb-ao11 10 more or loss dependant 

upon tho ~~:)Qt longth, W1 th till:! view tIle mx1wm 19nith 

of r:loto WO%'o l!1ousured and rec~rde4. 

IfbJ.e &1. 

AVcraao. ro:)t len,sth in om • 

• • •• if' •••••••••• '0' ••••• " ................. ,. •• • •••• • • • ••••• 

Treat~enta. 
Avcra,se 

l'oO"t length. 's' teut. 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
R·leve}.a, 

ill 
R2 
R3 

i·1ptelo. 

Pi 
Pa 
P3 

g.1!yo1s,. 

Gl 
CIa 
G3 

21.06 
20.Dl 
20.59 

21.66 
21.11 
20.14 

20.24 
21.11 

, as. .11 

• 0.55 

•••••••• " •• ' •••••• e ....... ~ • ,. ............... • •••••• • " •••• • ••• 

The cla~ obtained on the maxl'D1m le~th of 

root, \IIQ'a a6atlfJtloall)t c.nalJiJed Qnd. the av.raae maxllDWA 

root lellitb oro presented. in t&ll'I.ol1 ~nd plo'ted in 

11". 141! 
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The auulyals revealo that the seed tuber 81z8, 
, 

plant or row spaoe did not exert any effect on the 

maxl1!1lm length o~ root!). HowGVer. there was a tl'ond to 

increaee in seed alae. On the ilther band with the 

pluntlns of tubers wider, there we deer_us in root 

lens'll when row W'!d plant sp.a.ceo were COrlBldered. 

There were no slgn1fioont dlfferenoes in m.ulmwa 

length of' roots due to Qll possible oombinatlooo of tb.e 

treatments. 

10. ,'2:&b£ 9£ 9:lY MlQm, liE J!aJ.., 
ltDt.led1ate17 betore baXTestlna tho crop the 

dry bau1mo were oolleoted and tbelr welsbt per hill wa. 
recorded and the c:t a.ta obtained were analysed otatlG

t1oa.lly, ( table 12, Fl,.t2). 31p1tlo&nt d1tterenoes in 

wel&ht o't dr;y baulme were found due to treatments aa 

aiTen below. 

It wao found that 16lZ'se tubers pve slanlf'lcuntl)" 

more yield of dry baulm to tho extent 'Jf 14.20 p. 

per plant ao compared to 10.'19 ... ~nd 10.65 p. 71elded 

bymed1wn and emall .e4 tubera roepeotl.,e1y. In OUale 

ot row apQc1na 1 t was found that GO Olil. pve .1.u1t1-

oant1;v more ~ baU1tzl than 60 om. wlob a1ao ylelcied 

s1gnltlcantl1 more tban 40 om. So ta.r the llant spaol11l 

was conoerned 26 om. did n(J\ 'behaTe dlftorent17 trOll 
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~J Oia. ;.~nd both C':'~TO Diunific~ntly &:1101"0 dry il::.ulta 

• 

. . . . . . . . . . . . . . . . . . . . . . . . .. ....•.•.••.. . .. . . . . . . ~ . . . . . . . . 
.... vel~l~ge 
,~.,eigh t ;)t 
dry lu:~u1:'l. 'J.~' toat • IoJ .... ( u) 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

l: ,J.evqJ.Gt 

&-1 
:1'2 
p ... 

..::J 

G.leveltJ. 

a.~ 

1&!.32 
15.00 

9."~ 
1':;.11 
1~.11 

10.65 
l(j .'19 
14.20 

.:i1S. :0.61 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - ~ . , . . . . . . . . . . ~ . . ~ . . 
per plant thun 15 om • 

• 'roo tho ta~lo !2{a) 1 t o:...n bo oeol1 ti:w.t t;lo 

A"f'erasO \lftlt;ht 'If;' d:ry hhul7!l clue t,~ .~ ~ .. Go 
lnteraotl'ds .. . . . .. . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., . 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ~ ~ B • • • • 

11.68 a.oo 
8.40 
'.6'7 

11.6'7 
1.).18 
15.30 ............. " ..... , ....................... " ......... , ....... . 

B.~(m) - 1.06 J • .AJ.l 0 .Ob) 3.0i -
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difforenoes due to interaotion ot row spaclns and the 
" 

size of tuber gr~de8 were o1~nlfl~nt. 60 em. row 

8:'~ce with large tuba%':J WUD ai,,;;nlf!ront over u.ll athOl." 

combinations. 40 O!ll. row apa.oe ~ltil larse tubers Cluve 

the min1mum wcle1ht of dry w.ulma. 

II. ip.t-he£y"t atudie.! • 

At"tertho barveat of the orop total yield of 

tubers per heotare, number ttond we18ht of tuber6 produoed 

per hill and per samples, the opeclf'10 "ruY1 ty of tubero 

were recorded and tQe data so obtained were statletl. 

cally analysed and tbe results are sivan under tbla obaptC'. 

1. lata.). ;yield 9ft ,tubers. 

Total y1eld of t~bers ure yiven in t.bl~ 13 

and praphicallyahown in H1S.1S. 

Seod tubC'G al~e - ALI rep.Z'do tilo tubel' 

t,;ra4&G 1 t \laO found. tbat t~lO three aradofJ - lar"o, 

ll~Gdlum and smo.ll tubers t;ave tuber ylelds of the orcl<Jr ot 

aw.45. 76.11 ~nd 63.35 qulntalo per heotaro reapeotl

",ely. The dltte-sno·eo in yield v/ere .1snltlo.-.nt. 

Lar"o Biaed tubere ~V. eiinitlcantl¥ hlsher yleld. than 

medium slz. wbicn also aisnlficantly out-yl_1ded 

small olzed tuberG. 

Row .paoe - }'rom the e\atl.tloal a.tlll4l.yal0 1t 

w.. found that the 11eld was influelloed by the row a~ aoiDita 
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I 40 om. opu,cirli pve tho hlpeat yield to the tune ot 

9.~.7~ quintal a por hootare ~nd WUG o1&nlficantly u 

ouperior to 60 om. wiUcb. U.13O e;uYO slouit'icantly hit#1er 

yield of '1~.~;'; qu.intala per heotare than BOODl. opu.oe 

wi:tll G8.6? qu1ntala por heotare of tuber yiold. 

ib.bl=e 13, 

Average yield ot potato tubers in ~uln~8 . 
per heotare. . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 

Treatments. Yield ot 
tuber3. • F' tost. S .E(m) 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Rl 
R:a 
113 

i:·&VW
})1 

Pa 
t3 

~,!leve*a.t. 

(11 
02 
G3 

gZ.?2 
79.5~ 

58.6'1 

70.'71 
77.49 
74.71 

63.35 
78.11 
a~.45 

... 2.74 -

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
Plant apaoe. From tBe B~tl.tioal al~ala 

it 1s seen tnat the pluntlni of tubal'o in rows at th$ 

cliff.rent .paoi~a of 1S C1.U.. ~o 014. Ii n1 25 om. pve tl1ber 

yie140 ot 78.71. 77.49 and "4.71 quintals per heotare 



reapeotlvely. ftle difterenoes 1n ),le14 were not 

, olgnitlc~nt. 

Ci6 

Interaotion ~ Bor the tub.~ 71814 point of 

new 1. \MiJ aos.nil" tbat the dlfferent faotors were 

independont ,~t each 

tn. 1101d 1n oonJunotion. , 

2. ,Gr!d!., ot the tubero • 

Att.rharY.8tl~ tne \uoere were ol&Duttled 

into 3 ~s aOoord.las to the dlQZ1lGter of the "-'\lei'S; 
. ' 

,Lars. ( more: a..n 1\1 1114.), 1!.led1W;l (14-19 uu.) ,and, 

,~( upto 13 W.). 'rbe veiab.t and. number of tubara 

};»er aample ( 3.G" oqUara metft ) and pel" lUll. we". 
recorded and data obtained vere aDalyaed atatlatloal11' . . ' 

and. presented. 1n table 14, and 15 and .rlS.16 

,,~~, ~ Wl!ta.i 
Q£M! ..~ (lar{:8)' • ware) 

;lee4 tub .. , alze .. ~lt1D1tlou.nt 41ft_anoea 1D· 

" wa1aht. ot ara,4« .1'. tubUs produoe4 wce tound by plJua. 

tllJf1 d.1tt •• nt, !liMO ot a ..... lH)\h for ...".18 and.. 

, bUl .ala. La:r.~ •• ~ tuber. produoed. gra4a I. 'ubtl'8 

nt mre w.,lpttban, .. 11 one8. 
4 , ,. • 

Row apaco ... on unit __ 1. 'bael. the cU.tt

.~.no.G in wt1_' nt fP'a4eltu"-~. pl~duo'" due t.o 

row ",&01 •• were .l_Clean'_ Iiow 01;&01tJg8 of 4.0 om. 

&11\60 GIl. ...,. 180". wel-.' of 1I'ac1. 1 '\l~. \ban 

" ' 

.. 
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,..0 oral. but on baBis ot weignt,)t tu'borlJ 'Per yield 60 era. 

and ao 00l. wve wpGrior to 40 au. 

P1unt 8pQoe - " .. 0 r~sthe plant ~ao1ng 

tbJ')ugll there ws uo significant 41tferenooa due to 

trefiltt:lonta wen alOulBt8d. por &ample baaie, there 

waa Il r8g\1lU trend of decrease in wei4#lt ot Grade 1 

tlibers ac- tho plunt !J~oi~ in~,*sed how 15 cna. to 

~5 om. ;aut per hill 'baai o. 1. t ws found that ~ OIU. 

W:l :J1i1l1flcantly ouperior to 2Il om. and 15 01.&1. where 

tho lQ.ttor two \\tue at ptU'. It lA\a. notioed tbat tho 

yiold of Gracie 1 tuber lor aaJaple WQS Clui tu reverse 
. ~r 

1n order when ~ed wi t.b. tbl.1.V'Ia1U. 

Interaot.ton _ 410 lnteruo1flon was s1sn1tiCQllt 

all found IrOti 'he statistical 4lnalyel0 ot two seta ,.,t 

data ~ll weigh' of sradel tuber8 per sample baa1 G and 

per hill basia. 

11) ~_. j •• , aed1WD 2E Hi!! ) 

.wrom tho atat18tio..l u.nalysi 0 1 t wail found that 

the trctncl of increase 1n welsht ot 4P"uc10 II. tuber 11.14 

vA alm11ar to tba t "t an-d.. i tubSZ':J. Du t 1 n case of 

APacl8 11 tubeaa ylel,dtho c.U.tt ... noe clue ta tr-.tlduta 

,., •• not elpl:tloantt both in caee of per 06;6mule u04 liar 

bill ••• a .XO.~·lt the ~w .. 8.'~ol~ Wo.O alin1t1~\ 

difterenc •• were found on unl' eaap18 baole only. 



. 
4V ow. was superior ~ tba rO!lt of t .. row apo.coa. 

. :au t tho yield of paUe II tubers by we1a\lt »er lUll 

waR lDC)Z'e in «lee o£ 60 om. followed b7 SO CU&. BQ4 

40 om .. w1 tb,ou.t a1V olp141oanoe 1n their d1ttel'enoee. 

,1A}?J.e &4! 

Avel'aC8 wetabt of tub._ • .•.••......•................•.......................... ~ 
;Pel' IiJaIJIll. I fe bill 

Tl'eaeenta· , in ~!l 'in e.) 
Gr.l Gr~l dr.iII ~r.f Gr.l. Gr.lll 

...••. · .• ·························1···················." i·l 2fSio. ., 
a1 1.g6? O.V03 O.~13 4a.05 15.13 4.11 
Ba 1.966 0.520 0.162 65.52 1'1.46 b.31 
83 1.480 O.3~5 0.113 64,45 11.06 4.~ 

t~t '.8t S1g. Qig. Ulg. Jig. ~.31". ~.~1&. 

i!.~!!!ll. 
1>1 1.925 0.584 O.leiS 4V.;a; la.'2 3.87 
la 1.'7'10 0.664 0.188 64.ga 16.18 5.62 

P3 1.?23 O.,gO 0.136 ?0.8'7 19.42 '"28 u. . 
t~t t .. , 11.&16. U L"'t 11' 131 Sl". B.Sla. li.01S • ... g .... ' 1'-

i.a:'1~S' . 1.396 0.600 O.li6 45.61 15.6' fS:.66 
CIa 1.084 0.641 0.100 60.g(J 16.5'1 4.8& 

°e 2.137 0.0'17 0.136 66.45 1'1.'8 4.36 

'R' , .. , ats. 1I.Jlg • .4J.~i8. al,,_ .J.st". :J.~l". 
S.lI (a) .'J.l30 =0.041 =0.01' ~6.56 :1.32 ~,J.6" -C.».(0.06) 0.381- 0.120 0.000 13.3'1 .. .. 
------.. ----... --~- .. -... --~ .. -------.. --------.. -...... ----.. -.-.----

1fC) lnt.raa'ion \1M_ 81101£10&0' exoep' 

'J' X G oombln&'lona 1n oa.. of ~l. _al. &8 p~ •• tn'e4 

ill ft,.14(a). 11 a.. :plant apaolua 1n OO1Ib1natlon wltb 
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( 

large tuber. v.a superior to all otbGr comblmtloDu. 

l alQ- 14' .. ). 

Av..-ase weight 'It Grade II tubOJlD in Ko. 
due to ¥ XG oo=blnut1nna.· 
1n ( aa.ple basi s ) ..•......•......... ~ ...•..•.....•...•.....•...•..•.... 

. , 

P.l8'fel •• 
~2 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

0.64'1 0.464 

0.612 0.459 0.551 

0.'150 0.'56 

c, 

••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

s.~ (m) • - 0.071 

15 em. Wi tb. IM'4all •• eel tubers pTe m1nlwm 7181d ot 
, 

8h4- 11 tube weliht. 

111) 9Fe~ II!. ( mD&ll. or ohaa ) 

Seed tubal' alae ~ hom the data 1t lII&8 aeon 

that aa tbe tala8 ot tile .ed tubera inoroaeed from 

11 to I:s , the y1eld. of .-11 olz84 ( Grad. 111 ) tuber. 

door._ •• B,ut tn no ca •• the ,,,lift.reno ••. were giallt

tio4nt. 

Row 8J>ac. - In 0»'S8 of rov capaolos .a om. 

produoed .1~tloant11 more ..all tuber.. oQloulated 

on ...,1 ••• lllt tollowec1 by 60 CIA. and ao om. Where 

the l.'t'l" tWo were at par. But when oaloula'.d per 
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hill bo.oS.8 1 t '\J&D found that 60 Ot;l. bUy. 1DO~. 71e14 

tban 40 om. i. .. nd 8·0 cu. without nny signiflcanoe t.n- ~ 

differenoes. 

i'l~nt flJ:~:ce - ~108 to t::o '. 1'I11t aqlcl~ 

. datl~ 0:1 ~UJ11 elzad tuboro nn OOoUll:lo lXl.S~. 0 \lora ... 114·178., 

it waa found tbat ~ em. 'ia8 _tt." tb.::.n .15 em. &J)(l 

2.£; om. In oooe Q.t tui.)8l'a reI" hill baai 0 SO CUI. wa~ 

better thau ~5 cu. and 1.5 mil. 

lutol'8.ot10;1 .. ''cb01'e were no oS.:.;ultloant 

41ft_oneoo due to tile trea.\mont c~L,bliu:.'loU8. 

V»!b.!l of. !pbS'S, 

1) QW91-
50M tuber siao .. By unalpilD8 the data 

on l~bor ot ~. 1 tubers on unit aamr.18 and per 

~11 bR.el &3 1 t he found. tbat "18 largor tbG aeed. tub01* 

mora ... the DLtl,iber ot lar~ tubera p:l'odll0e4. La"30 

seed tuberB _vo 1.101'0 ~lUmber ot tuboroJ t;b,au mecliULl 

tubd'S but bGtll "'_8 at -u ..... no. 81enltloant~ ou1>u"lol" 

to iUfo\ll oDea. 

aow :rJI1aoe.. ~ll.u tllo J:':)\rI Ll'~. ~ol ~ W~ EAoW4"" 

11004 on -'IJl.. baals, 40 om. pya IDOl'e nuillbor ot 

anA- 1 tubft.. tilan 60 O!ll. btlt. both "'.1'0 at pal" -

813"d.floanU,.. CNpel'lor to 80 OIn. Bu' on hill beale 

'0 ~. p~~Tecl t1 be the •• t in l'roduolna the lUlubel" 

ot gnAt I tUbes'a but \11&1 at ,.. wi Ul 0) GIl. u.u4 both 

W.I 81plfl_n, 0"." '0 ca. 
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Zlbl' .u;(b) 

Percentage of dltterent crades ot tubers ._ 0 
.., 

in the produce •• 

--------------~---~-------~-----~---~------------~~-~--•• Jialebt baa' •• llf.~£ ~aa'!1 Treatments. G.I. G.II. G.III. G. ~ Gr.1 .1.1iJ'."J 

------------------------------------------------------------
I.~ells. 

, 

Rl 68.6 M.O 7.6 m.a 34.3 :11.9 

Ra 74.2 19.8 6.0 34.5 32.6 33.0 

R3 74.7 19.8 6.6 33.4- 36.2 30.4 

£.111.11111 

Pl 73.1 20.8 6.1 32.0 35.6 32.7 

Pa 71.0 al.8 7~~ 30.8 31.4 37.8 

Pa 74.2 20.3 6.5 33.3 36.2 3>.5 

Qelgylli. 

°1 68.2 2a.3 8.6 as. 3 33 •• 40.2 

Oa 74.0 20.1 6.9 33,1 33.6 33.3 

G3 75.3 19.8 4.9 3}.6 3).7 '29.7 

------------------------------------------------------------
• Figure. .In the body of the table represents 

the oaloulated peroentage. 



'14 

tuba's produoed lnoraasec1 u.s the slze ot the aeed. 

tu~r increased. trom 01 to G3 in both the Uoaalyti:Qal"-' 

data I.e. on aampl. and 1)81' bill _fileu. 

Row apace - Bor row sp&olns 1 t wae found. 

tbat 40 om. wao .lpltlcu.nt17 euperlor to 60 om.&Il4 

SO om. u.nci the latter two wee at par in cuBe' of 

&a1IIPle basia. HeYerae was tile GaS. Wi tb the llUUl'ber of 

&:racie 11 tubers 'Produoed pC 'bill, were t.he l'lWllbeZ' 

I)t tubezt8 a.eor.aed with 1r1or.eeel "",aol118e trom 

40 em. to SO om. 

~l£\nt Brl&oe - aep.ztc11na the, nlant tspt101US& 

tb,e trend ot ~Ilcr_se ln yield ot number ot sra4. 11 

tub._ was s1JJd.lar to that ot r~w all&olnaa. lUOil •• 

of -.pl. basl0 \he yleld. ot n\.It4HZ' ot ""ad. 11 tuber. 

4801'_804 uta the spaoloaa lnOl*aased. trom 15 om. to 

25 om. """ thQ oppoalt.. reau1t. were found 10 caBe ot 

per bill baala where $ho locr_aeel number of "cn4. 11 

tube~a v •• a •• oolated W1~ tile inCr_Bed. pltuit 8paolua. • 

, Intua.ttoo - 1J0 ol'8D1tl_nt cl1tf'.relloee . 

,., •• touncl 4ue to "_=-nt oou1nat10na. 

11~ irlSl In. 

a.ed 'ube~ al .. - The a\Q'1.'loal aaalta18 

..... ea1H ... ' the yle14 of ilI'ac1. 111 tuber. 4.0I:_8ecl 
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fl8 the aced tuber 11lae increaaed trolll Gl to G3 1b both 

oase. ot per -.mpt. Ulna. t:er bill bu~u. In nei thor 
~H" tho treatment ditterenoGa were &It:;n1f'loant • 

• ow S'tIao.) ,,; - In cas. of row 11):.&01. 40 GIl. 

'WaG 81_1'10&0'17 suparlor to 60 ora. unci SO ow. wbAt~. . . 
tn.. 1n tt_ two war .... t r,Qr en cu.se ot &aIlIJ)le baai a •. 

But resazr41na p~r bUl bas1s 40 om. WoG toWMl to 

»rocaaoe more mual:Mtr of pada 111 ~ube~13 \han 40 am. 

aa4 80 om. wi tbout &Dy olplfloauoe 1n the 41fterence. 

4ue tn treatments. 

Plant ap.oe - ;;0 faz as the yle14 of 

.,:ada 111 tulaRe _ ooncened. 20 om., pva IIJWd.IIID 

number of pacta lU tubeJ" followed 'try 28 Gal. ancl 15 _. 

1n both. oa •••• But in ca •• ot 8alDp1. 'ba1J18 15 OIl ........ 

\nt)~. mr4beZ' ot lCfttCl8 111 tube"o tban au om. bt.l t the 

.......... was the <*8. per b.111 wbero ~ om. pTe DIOl'e . . 

nu~ ot tubes tban 16 01JJ. 

Int.~otloQ - !here 18 no 811D1floa~t 

41ft •• noe d". to aI\Y ... t ot t.-.trlent oo.billatlona 

ln rela'ion to th. n81d of nuillbel' ot .~d. 111 

,uber.e1~ 1)-...,1. nr per bUl baola. 
, " 

3. 1I.9&'i, ali •• 
The •• t,lo\S.O&1 ar»lyal. ot c1a_ on ereo1t1o 

8ray1 ty r....... 'bat tb,ette ..,.~e/110 alinltloant 41ft· 

wano.. ttl 1IP"I.t10 _ri '" due \0 t;b.e 41tterent 



troa.tmonte. 

U()W8I'U, trou tho ~ 1 t. we found. tba, 

the eaia.ll Ned tuba's 71Glcied. t;be 'I.i.,... ot a1SnS.tloaD~ 

eoJ'. epec101tl0 panty tban me41um an4 lQrae HfId 

tu~. alJ toUDd. in table lUI"!' 16 &n4 BlS.13. 

liiWl2 &y, 
A'V'erage 8!\oolflo gr&vl ty of tubaa • 

••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Bt~~!. 
1.070~ 

82 1.0ti6S 

B~ 1.0'112 

i.,'f:'" 1.0672 
P") .., 1',0'lOa • 0.00 ... " 
~3 1.~7 

i.I,"e" 1.0'106 
Q--J 1.0C)Sl 
QJ 1.0691 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
In cas. ot .. ow 8T80108 00 •• il,Q"IG u. o114lbu,

hi.er 8\lHllio ",an'Y Ulan 4.0 0tU. ao4 00 om. Qo~ •• ' 

l'loa tbe vcatwento 01 »1Ut opaolng ao 00 .... tOWl4 

to bo tile beGt. 11 ou. ...... bl6IIbW fJ}.eoltl0 .pt.tylv 

uo lute.otlou. WI tOlAnd t.o be olaD1nOl6U' 

"..,41."1 UW 8p.o1tl0 _"v11i' ot ,be \u~ .... 'lb. aal, 

fINCl. ttlbel'a 1n MDblna"on Wi til -.lwo row apatlaa 

ln41oah4 tne ~ ep"lri0 ", ___ ,Vi" to \be men' 
of 1.0" •• 





... po.e ctm'Y. fitted t.o y .. \1'101ll leftla ot l'OV 

aDd plat .".oJ "' aDd .e:Jd \tiMar II1se. 
,'(!.Ne 17 • 

•.•...•................ ~ ..••.....• ~ .••.•.••.•..•••.•.•.•.••......•........•.............•.•...••.•. ~ ..... ~ ........ . 

so ..... D.'. SA. 'M.S. cal."t Nat.un of 
re.~. 

CUZ'9II • 

RespOnse ou:rn equation. 

...•.•••....•••.•••..•.••••..•..•••.•........•..•...•....•....•.......................................... ~ ......•••. at"'" 91 ,' 
It.llnear'e::: ,-. 

".'i1llAlh.\1o 

•• -:0\&1. 

IMP ,"!.\!i. 

,. __ cln.Uo 

P.!'o'tiU. 

§f!d .1M. 
Ci.IJ=_r 

~.-"'_Jn.t.te 

G.teW 

D'J'Gr 

1 

1. 

2 

1 

1 

2 

1 

1. 

2 

22 

10,440. '1124 -10,'-'0.'1524 . ... 71.1280 • Lln-.r y. 128.04500 - 0.95125 X 

1'16.61416 115.6165 1.2966 

lQ.el6.~ 

1M.saM 1".~ 1.0676 

7.aoeo 1. SOlO O.OMO 

.1.S1..8266 

,,6128.2803 6128.2805 45.2109* I = 56.646 + 2.175 I 

M.8616 M.8616 O.~15 

6181.1-'19 

, 2S78.1190 15I.M90 ... ~ .••••..•.....•••••.••..•...•..•....•......•..•.•......••...............................•••.••..............••• 
Tu napo ... C18'Ye equatloJ8 ".,. &JT1Y8d at .. the 
tonnila- r = ... ls, 1Ibve 'I' repn.eata apeoted. 
7le14, • a' the Jie1d at tlnt l...-l,'b· tile repeulOD 

oo_iaDt aDd 'x' the lne1. 

• 81&D111_\ (0.06 ) 

~ 



iie0p,onoe CNrY8u.nd .clognomio9 ot Irodu,ctlo11, 

ReSI'OD,S, curvas tor .. ::. and G. 

'IS 

i.1.0SPODtJG C111"Vea wore workGd out in order to 

,-,ooesa the nature 01' I' eapouGuo at taree level.a oaoll of 

row liJI:ace and aeed olzo.:.ei18 oqu.t10n of tile r03~ onoe ourYes 

are siven under the laot oolwan of tllo table 1'1. ftorn the 

variance tabie the nature ot reaponse OCArYa tor row a 'ace 

waa found to be negatively l1near I.e. with the lnCt"8Sse 

1n row Braoe, the yleld deoreuaed trom ~2.'1~ ~./ba. to 

5U.6'1 q,./ba. res·:>eotlve1y • .aut tho no.1'\1r& of rODpoDBO cune 

tor .,eeel elze Gbowod a posl tlve lineas-l ty i. e. wl til the 

lncr.oe In oiza ot &iI •• d kom 13 tm. to 25 UID. yl.ld 1ncrwlJ. 

from 63.35 ".Iba. \0 di;.t5 q./ba. rOQ~ootlve17· 

i19B21i9! pt PEodyotiop t 

It 10 ooaentla1 tbat tb.8 tGCowr.,ondatlor.lB 

ot apaolna and. 8.~4 sl.. ahould be •• eel not oDly on the 

l'eau1te of hiaber yield bttt aleo ohoulci "lve b,lpe1' 'not 

71e14. 

The _blo 18 01,,1'17 8b01ll0 that the 

800noll108 of 1~l'od.uotloD ot potato by plalltln" three differeut 

01 ••• of .,.84 at thre. 41tt-.rent 18Y818 _oh of row lind 

r:lant spao •• tnd.pend..nt~ and 1n tb.l~" 1lJ,1 p0801bl. . 

OOllblna'loDs .Tbe ne' l'etUl'D8 p.1" h.otal"e were oalouluted. 

by de4uotl1aa ~e to -.100 .. ' ot 1l.roduotlOD hom tbe va:lue· 

ot 81'089 retUl"n8. ftle t taus-e., 01' poss ,.. ,urns were oalou-

latH bJ ad,tina U);; til. Taluation flaurea tor tbJ'.. pade'l 

olluberl ,. 'he produoe a' the l)S'tn'allil1i -J:'Jce' r"\,a 
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Table - 18. 

Economics of Production 'ISer hectare • 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ·~ •••••••••••••• o •••• ~ ••••••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••••••• ~ ••••••••••••• , 

: I I E Ii H .12 I I U REI.B g K 0 S S R·E T U R If S I If • .• 
Sl. labour Materia1 Interest on Land n .. ld in Quintala. Valuation of ~roduce In' !!a:rotal Bet 
No. Treatmenta, cost. cost. wrldng ell- Revenue~ Tot a 1. G.l; G.II G.III. GI. G.II. G.III. .alue return 

pital. Lar,se. Media. SIlall. tars·. HedilD. Small. ot in 
produc.~ Ra • 

•••••••• ~ •••••••••••••••••••••••••• a.a •••••••••••••••••••.••• ~ •••••••••••••••••••• : •••••••••• ~ •••••••••• ' •• 1 •• '~ ••••••••••••••••••••••••••••••• f' ••••••••••••••••••• 

M 2. 3. 4. 5. 6. . 1 • 8. 9. 10. 11. . 12. 115.; 1+. 15. 

1. R1P1G1 670.16 1214.95 60.18 12.50 ,. 2018.S9 55 .•• 16.91 9.67 1898.00 501. SO 116.04 S521.M l!O2.95 
2. -. Rll»lG2 610.16 1858.31 19.02 12.50 " 2620.05 70'.75 21.85 5.68 S657.50 865.50 t68.~8 4471.10 1851.11 
s. R1P1Gs 649.11 2545.41 100.49 12.50 3328.56 11..88 33.18 4.18· SSM. 00 995.40 59.92 i949.S2 1820.78 
,. R1'zG1 649.11 1186.21 57.35 12.50 1905.17 5~.26 24.91 9.80 2685.00 7se.20 117.~ M18.80 15115.815 

6. R1~~ 149.n \1822.01 '70.97 12.60· 2&54.69 5(.61 25.08 11.18 2725.&0 692.40 1M. 18 5562,06 1197.47 

6. R1PzGI 649 •. 11 21S6.5S 87.06 12.50 < 2885.19 86~60 17.28 5.46 4130.00 518.40' 66.62 +911.92 2028.71 

7. RlfSGl 5'1?00 11S1.40 53.19 12.50 1174.29 39:.08 16.17 57.99 19M. 10 491.10 695.~ 5140 •• 1566.89 

8. R1PA 511.00 1481.41 84. IS 12.&0 21255 •• 62~79 24.65 4.68 1159.10 7S9.50 54.12 .3S.22 1797.98 

9. RJ;P3Gs 511.00 1892.57 71.11 12.50 2559.24 1~95 18.22 S.18 8597.10 618.60 45.12 4189.22 1829.98 

10. R2f1Gl 618.25 W99 .. 11 53.51 '12.50 1'1'18.37 se.35 11.51 8.58 1816.50 145.250 102 •• 2284.76 486.39 

U. R2~lot 613 .. 25 1490.66 85.74 12.50 2182.50 74.12 14.65 3.B3 37M. 00 439.50 159 .69- 4215.19 201515.04 

12. BeP10s 613.25 1951.22 eo. 14 12.50 2857.11 61~49 11.49 1.90 1174.50 524.70 48.80 3748.00 1088.89 

11. ~:P2Gi 688.05 lOS9.ea 60.84 12.50 3690.+7 4L88 17.42 8.2' 2095.00 522.60 98.~ 2714.28 1023.81 

2885.&0 417. SO 62.68 S5S5.~ 11541.66 
1". Rt~zG2 .. 588.05 i3S1.M 60.04 22.50 . 1993.95 57.31 11.91 4.S9 

M75.60 488.90 068.60 &981.00 1611.24 
215. BeJlGa 588.05 1618.38 40~8S 12.50 2$49.16 69_41 14.6S 4.05 

_9.00 642.80 46.00 2928.80 1288.255 
48. Y SG1 575.51 moS .. 41 • 49. OS ~.60 1840.46 48~98 18.78 S.76 

_.00 645.70 51.U 1802,54 1920.29 
17. ¥3~ 5'15.51 12S7.58 56.66 12.50 1882 •• 84~1O "19 4.S2 

. 5789,60 4272.50 2101.76 

BetsOs 575.61 1513.46 65.28 ~.50 2186.75 15~79 14.52 S.d 4256.60 47.40 
18. 1",,00 219.60 .to. 52 21615.92 sao .08 

57h41 1021.89 ,1,60.04 12.~ 1863.84 156.88 9.12 I.-29. "'1Gl 2286.&0 297.90 ' SS.18 E97.A 900.28 

Rs"lGt 5'19.41 1318.16 59.24 12. . 16~7.SO ~.29 9.91 2.95 
20. 241,,·60 888.20 21.M, 2887.08 56S.M 

579.'1 1661.19 70.02 12.50 2325.12 49~a5 12.M 1.78 
21. BJ'lGa 11J6.00 401.20 sa.OI 2585.2' 968.27 

R~~l 570.57 971. 52 48.18 12.50 1608.97 42~51 lS.Of. 15.17 280.12 
22. 17.".00 121.80 +7.M 2118.24 

21. ¥-A 510.57 1197.59 55.28 12.50 1885.92 M.M 10.72 S.97 
2628,00 61.14 15181.14 1078.17 , , 

4,32 503.10 

24. RafzGI 570.57 1468.75 81.36 12,50 21OS.17 52.52 16.79 1616.50 184.50 19." 1788.44 188 .90 

26.· Rs~3G1 182.12 . 949.88 41.U . 12.50 1511.64 !O~81 6.15 L62 
212,/,50 281.80 2!804 . H12.04 880.08 

28. RallO. 662.22 1124.85 52.71 12.50 1751.98 42.56 '8.12 1.92 
2871,00 82.D MeS •• 1626.47 548.70 

12.50 51.46 18,21 5.19 
21. ¥SGa 682.12 ~. &4r.06 1958.61 

, .~ ..•....•...... 
. . . . . . ...... ' .................. ., ........ . 

.. ' . ....•....... ' 

- . . .........•............................ ~ . ..•.•.....•.... , ..... ~ •••......••....•............... -,., ' : . 
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DI',"'UMfP'- rrON 
cr. L LiE: ,21TYOF ' ao 

AGRICL ...... fiE A~LJ I ~I..II' ,~BANESWAR ........ ---- -- --, .•. __ .. 

OOt~ Qt1d 12 rupeeo per qulntll1 t.OI' lu, .... se·, 
• taedium ~nd. 

small tQber ~a4ea reopoQtlv~. 

It 1s DOUD tbat the maximum net return 

ot nS.2033.04 waG obtained due to J)lq.ntl~ ot la.zoge Baed. 

at a &paoing of 60 83. X 25 Otll. thoush DWd.tlIllD .1'1eld ot 

tubers produced was due to largo tuber. olosely planted. at 

a s-j~a.cing ot 40 om. x 15 cu. 

iab1e l§,a). 

Ueo.n net return ( Rs. / ba ). 

---.. -----~---~-.... ------.-----.... ~.-.--""-----,--.. --.. ~ ....... -~ ... -II!"-_ .. _---_ .......... 
It 22 83 '. i'l.an. OJ. Ga G ...... -- ... ---...... -.. -... ----...... --------...... "" ........... -.. "'-_ ....... ----..... -... -----.. -~---... -

.. , 

P1 '1591.61 1302.'1'1 654.'16 1149.'12 '103.14 1594.80 1091.20' 
I' 

1'2 ' '1579.9' 1325.53 '1'11.65 1225.'11 lU)4~6'1 939.73 157:".7fJ. 

P3 15i9.21 1'1'10.00 '104,,16 13(34.38 939.9U 145g.45 l'i5a.'13 
" 

lIlI·.Ia· 
. ., , 

IMD • 'W,SI' I 2M.0 .I.IIA-a IDI.f1I ... l~i.il.~ '.'ii.g7 '. ' -, 

ot 13i''''2 932.18 641.08 955.8' B,1 .. 40 01'4 • 

" &3' - 60 om.' 
02 1615.~2 1'16'.96 ·613.55 1331.34 B3 .. 80 (1m.' P, .. 15 0Ul., 

03 157V.S2 1601.i6 1055~g3 14'1a.6'1 »2 .. ~,om.' 

:fa - 25 .,' 
Mean 156thi2 1433.03 '136.65 1863.2' »1 • SI'lIa11 ~. 

°2 .-- 14.41ul4'. 
()3 ... :Lar ..... 

.. __ .. -_tI!I ........... -____ .~~ .. -_ -----.. ---.. -~---.--•.. -... -,.._--4!*_.---•. _ ........ ----..., 
.,ben _1n .fteo'. 'II .... oona14e~e4 tzoom 

tabl. abo •• it was tounci tbat ,.,ltb lnor ..... in row .pace 

tr~ 60 om. to SO on. ~o net re'lall d.eol'._ •• ' The nt' 

,retUJ'll incr._ with tbe lnor-. •• 1n the alae ot a_. 

bUt tb.oo~r •• pondlnc lnorea •• 1n net return due to »lant 

'-I •• no' found. to ~y to &OJ t5rked extent. 



Tbe ~esent 1nvestlFat1ol). ~n the effeots (Itt the tb.ree 

levels o~ch nt sGfd ~bpr slzGt~w agd p~ant spaco 1n~lUdod 

a~~les ~n the ~th and 21eld ~f ~tnt~._The J1gld ~t these 

prfL'\duets 1s~ the :resultant ""r wr1"'us ... metnbA~c Pl""COSSCO 1n 

the ... pla.nt btm,.' af'foct(td ~ya numbor ')t envl~n[;1cntal and 

egr.-.cl1mat1c :fe.c~,.,rg. AmM.8 the v~l~us fac~rst s~1tJ.1 and 

seod s1ze ~e tw~ ~atll!lPf'rt-t; :"tn~s !!11ch b!vo JJ1'""t"Ubd _ 

, 1nfluonge ~n .. the pevth ,:,t plants eng ~ta]. ~uee. As h~tad ... 
b~ varl~us tMrkers there Is d11'~ct c"'rro~at~t.n ~r spaoing pd 

seed s1ze With the Ji814, .~ Ot'mCGnSUS ~~ ~p1n!~n ... ls that 

the tubers ~'tlroa~U' prmiueed &n4 the pz'",p.;rt1M tit 41ttor!Dt 

tuber trnotl""ns c~nt&1ned 1n it are the reSults o.ccl'U1q ~ ... .,. , ..... 

ad~pt1ng "p~1l!1U1l., 'PRClna ~ saed 81 :::&. 111e re8U!,,..t the 

1nve.t1gatl~ br~UBht te Ught cort81n aaUent p"lnt~ Vh1ch 

are 418CU!ae4 1n thi8 chapter. 

GlJ:raioat1 001 i~ ... 

61" I'tt the •• e4 baa 'MWll a. reaanrkable lntluenee ..,. .,,;. - WI ... 

M the 8~t1,m and !1na1 plant ~pu1at1""n. Maxt.., 

ceradnat1~ pare-tap f\t 86. eo vne ~bler9ed lftoale "t larl. - . . 
........ '191n1 the .. ~8D4 .... re Pftd.natl"D than the 811&11 

_modi- seeda re8~tl .. U'. 10 Cftnetal tl"1'G".tab18 3"and 

'Fia. 3 ~ U it 1. Df\tlCed tbft the C ... natl~ was ~t V8I7 

•• tlSt80~ in the initill gr .... wth stap •• Ftul11 the plant 
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~pu1atll\ll has ~ als~ l>800 tl"lUlld .. t" bo int1uenc'?d by seed 

S1zo. r.he reaa~acc~untable f~r the 4epressi"n in 3erm1Dat1~n ~ ... ... 

-bf ~~~r tubers is prl"lb,~lo",duo ~ ... tbe .tact that tho tender 

p~rt1~ ~t Bsrm1nat1ng !h~t ~V~~UDd rece1~ e~r11er .wsot 

back Whon they were belf'w tho 81'\11 surface due ~ c""'lIpet1 tl"n ..... ..,...,-

t~ lJ.m1te4 availability ",t rosorft3 t .... N1 mator1als. This tend8DC7 ___ _ ...,.. _ ItIII' 

(Itt depl'oosil'\D. !U t9!1nta!ned ~11 thrnUSh~t the S!nwtng per1ftd 

Wb1ch 1S 1n c~Ge oN.la~l'Qt1nn with the rosUl tp ~bta1ne4 by 

Dates (1f.;'36) 8M.Puahkarnath, a;.~. (19G31. 

It was llrIt1ce4 that I\Ut ,.,t ... three r~w sJ)!clngS tl1ed. 1n 

tbe ox~t ~ em. SP!CG gave m(,ra serm1nat1~n and tinBl p~t 

~pUl.at1"'n as c4I'IIIpare4 tn SO em. am 40 w em. apace •. S1m118f1l' nut 

"'t the ~ee p~ant spaces 20 em. laftrllnre plant p"pU1atl~n tha1l 

either 25,.~m. fJr 19 OID! .. It is pres1JIeel that the gel'm1nat1f!,n in 

c!,o itr tn~ cl"g8 ~r ~ Wide s~c1na ft_ 4!pr!sse4 pe~ due 

~ hoavy cNDP.t1t1~J1 ;"r imperroct ut111zatlftn ,.,r plant t;,,,d 

av&11ablo in the a~11. __ .. WI' . 

__ of IIJontl DQl~U' 

~ glmc .... t tabla 4~and ~~1.4 reveals that thO. wee , 
.eedl F"dUced wo number "t ·8bMt. than the 8mAller nnea ... 

Which can be !ell apla1964 b7 tile t&C!! that the plagt 1n8 "t 
1 ........ ad. cf'Ilnta1D1nt .,1-0 r ••• rY! tlltnd _t~al.a t"r plUt 

.. tabnllhtr e8Ult '..,ln ~t'_ d~pae!l! 111 p'fIt\Itb Vb1ch 1 • 
• "' J • 

-.n1t •• t~ by "., "t ~. ~ "t ~t. P!Q4ucte4. lbla ... 

tiftdtDa onntlNa th. re8t4ts tiltbtalDadbV ~p~ (1981). ~. 

(1981> 8D4 ~-1 S1963l. ~"t 1t vas ~tloed that ae am. 
,lant..,!paot in o4b1natlftO. With l~ge seed lAve matUIUII ·lUIbeIt 

~t ~t. Pet h111. 



neight. 
It was tmm4 t'tnt with the il"lerease, in tl1e 

, size of sOf"ds the bel((ht ot tbe 'Plants 1nereased tbanah 

towards the later pal't ot J)lant growtb. it remained almost 

eonstant t thougb no dltferences vores1anttieant due to tbe 

different seed size. The large seed bectluse ot its more tood 

resel"Ye helps In better v1r-our ot the plants initially 

resulting in elongation ot l~ernodes. Similar reaa1ts were 

renortc4 h,. ~ra (1~61) who found out tbo.t as t"-e seed 

sla8 increa.sed mor~ vigorous plants we~(\ pro4uc('I4. 

1'1\0 stu4,. ot data in table 5 an4 Fig.? 

indicates that tt,e rate ot incrosse in 1)lant" beig'tlt 1n Rene-ral 

vae more 4urlnr. the pe!'loc.t from 45 days to 55 days ana the 

same tr~114 ot lner"ose 1n ~h rate cta,..lnr, the period resulted 

troll J)lMtlng ot 1aT"e sce4s only. The growtb was t~lter 

cturlng this pet'iod due to 40minant p,rowth ot meristam •• '!'his 

period perbapa" eoincided vtth tho peak ~rtod ot rro~h. 

The "plant spaCibgS ."('a found to exert no 

intlueile8 on the heir.ht ot the plant s which eontirma the 

result obtained "7 S1ntb and Alhawat (195.«;) WhO haY. tOftQlated 

that SJ)aclnls bad nootteet on the plant height. ~wevort it t • 
• ~en that witb the agine of the plant. in tenetal the height 

increase! thou", at a re4Ueec1 rate, 

Vgmb.t ot 111!1" 

S1gnificant 4ttt.~e~ee. in lpat nnm~c~ per 

pla~' were IDuna &me to the .ee4 .iz. fairly in .arl7 atale. 
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up to 65 days Q~c! as the seed size increased trolD 13 tlln. to 

25 mtn. there WAS inerensG in mtr!tt,er of leaven Perhaps due to 

'more photosYJ"thet1e net1vitles to eope with the heavy 

requirement of foods by plants. This finding is at par with 

the rGsults rel'Orted by SUr! (1.063). I\tter a obort rise in 

J>lnnt hcleht up to 76 dnya t110re vas tall In the number of 

leaves per plant resulting trom the shedding of lower loaves. 

It is notieec! that tbe spneing bad no o~teet 

on the number ot lenves. 

TaG' arga' . 
From table 7 ~Xhlbltlnr, the data on the oroa 

ot leaves it was touna that neither ot tbrr-e lDQln ta~tor. i.c. 

~ and plant op~coo and seed size had any appreciablo effect 

on the leat area monsnre4 only at a later r,rowth Italo. 

£lc sirt!" 
As seen f'1'oII table 8 ana FIg. 5 lt vas found 

that the stem ,1rtb 1nef'ease4 with the increase 1n GOad' alze 

in Inltial nrowth stagoa and later on there was reduction in 

the girth. The st- girth attained itl 1IaX1nM atage at 65 

4a.,. after 1)lant!n~ trreoJ)eet!Ya of tbe set14 size lnd1eatiftg 

the ngoroul gro~h or t'hp plant. The l'eduet!on in the ato. 

drth almost.t the en« ot atur1ty sta .. was due to the 

ahrif\ka,. of eelle. 'rbe rate of refuetlon in .tea at"'h val 

more with the larlo ned.,. 'rbie taet can " wl1 explairmd 

'by tbe phenOIIenon ot .. neseenee. !arlier at 65 daYI the girth 

reaehe4 ttl .~ state au. to more expansion in cell liz. 

perhaps as a result ot max~tttr~t4itY ereate4 in th. celli. 
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~o t~e turrtdity utt'h r.'!'lturtt,. or t,,*, erop rnc!uf!('d t.,.~ 

uno re4u~tOf1 1ft t,.. atem etrtb. ·lc~au.e ot 'I!lCW~ vlaoroal 

. plant 0' wen prodaee4 b7 plrlr.t!Dtf In!'~ .e~a·.,,··'teb.110 

Ben1Jlnted (!fl?ltor tbe l'nte of· re4\let!@ In Item It"" we 

more no eorat'Gre4 to lfP.al1Gr" sefid •• '1'he'N va. \'817 11ttle 

dtttcmmee 11'1 atom t1rtb ".rore tlMt ba"~at ot the ero,. 
'the row tm4 plant apaeea .1ao bad tbe .tmila? 

ettoet or tM atom 11ft" 1ft all stocreo ot plant r crovth •• dtd 

thfJ oooct 81M. It' tneroQ H4 wlth the lnes-case in ,1ar!t spa, I", 

at OS da,a att@r ,lantinr.. 

llIIIhF st bmncl'Q. Mt btU. 

Ttte eloDe perunl ot t~. data ]Wc •• Tlted lft . 
table .., ana r.te.8 e1euly sho" that 8I'A1~ tutMws pndneoa 

1If1X! .. ntlab.,. or 'branc'hea art ulttaate17 tt,e seed a11!a @st!'JIte4 

n PJ'O~. lft11tumee. 'he H810ft II t"at t?lo -,tna18 eroute vttb 

apleal 4omt.Mfto't aN psro4aNCl troll lar .. tUbe1'8 on t'he ... rta .. 

or ,.-,!Oh .,. 8T)Ot1 are 61etributed via. apart. tn en .. of .. 11 

tu'beI" wit" .,.. lt10ta e108 e1,. 4tttrtbatcte1 multiple -proute 

havtn, ~ .• ,sea1 domtNmee aft proc!t.1ornt Vhfe" ,tvo _re mllt'''.' 
(fhoDa'tl~en) • 

1'ow .,.dnp •• alao toaftct to nelt Iftt11HmH 

oft t,. ~ ot bftntthe. pel' h111 ... via.' ''he roy .,.elq 

mol'(' wre the ..... of 1Warto1le. .... '"'0 _. .,.oe1WOt!u~ 

abOUt m eon 1mme1te. t.n d14 t .. 4(\ -. t tbe oloae"'4It"tfMI. 

'laM ."aces weN tounc1 to haft" DO tftnU.,e. Oft tbe rae.,... 

of twa" ••• 



InGidence of x1rPGt 

f':'~ 
\.0 

Seccl s1~e on an Qvorago eau!;0d the 1ntcet1on 

ot rugose mosaic (nobcrt 1955) to the magnitude ot. about 11_ 

of t~e plant. 'l'he difference in virus intectlon due. to sC'ef! 

si2e was not marked though there was a tendenC7 (.t providing 

MOre security b7 planting large tub~rs. It 1s a tact that· 

becauso of" virus intect ion in potato tr.lall~r seeds earryina 

the Inoculum are produced. These seeds ~1eh look ap'Parently 

disease tree ~n planted proauce disease s~oms and hence 

plants plOc!uee4 troll &mali seeds are badly attectt:'d. This 1s 

in qutte agreement u1th the tlndiftgs reported troll Kanpur and 

FarraJraba~ (19M) in Int!ia and ~7est r.erm8l'17 (1957) wheJ'e it 1s 

mentioned t'hat the rf.'s1staneo ottered b7 large tubers WGl'G 

more than the small Oftcs. Tbe 1nfiuonee of" 8paelttt was . . 
slpit1eant anc1 v.tder spacing caused more infection than the 

closer ones. This ean be exPlained tbatln easO of videI' SJ)tlftinl 

tnseet veetorc Infected IIOre number of plart. than they did in 

closer spae1nc w.re there ¥al th1ekltand. 

R2Q1i 1,IOstbi 

Seed ,119 and plantl'r,)aetn" exerted some IJIlO1lnt 

ot t.nnuenea on the Icmlth of roots. Lal",e tubers and closeI' 

S}lBCift. produced tbe lonseat root.. In both the eales beeause 

ot lane rmm'Nr of .boots there wall more qUest by JIOot. tor 

1IOf..mn-. and nutrients to be draw froatltt d08J'er 8011 zone, 

~1eb resulted in lonse~ roots. 
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t~Qight 2t da 1'Vm". 
It was found (Table 12 and rig.12) t'hat large~ 

tho seed size t1Oro was the production o~ d1'7 haulm, which ls 

in eontorm'.ty with the finding b7 Xa}3001' (1951) who indIcated 

tbat the weight of topo increased with the increase 1n seed 

size. S1m11arl,. tl'lOl'e 4ry baulm was the result ot plantinc 

tubers wldor. In all these eases more number of shoots, more 

stem drth and tall plo.m:s 'uel'G produceCl wb!eb 'have d1reet 

reneetlO11 Oft the ult1mate W81~ht ot t'he 41'1' haulm. 

TRtQ~ 'd.glAt 
See4 Gize When considered as 8 main 1ndepen4~nt 

tsetor bact a tremen4Ol1c affect on t". total 71e14 of tubers 

p!'OdUce4 per hectare ( Tabla 13 ant! Pte.15 ). Maz!mum )'1e1d 

was produced b)' planting 181"ge tubers an4 it lave sill'd.tieaY"tl,. 

h1gber 71e14 to tbe ~xtent of __ more than the 8I!Ial1 see4. 

SUch !nero. led yietd was attr1butalt1 e to the esrl,. p.l'1ergel'1ee 

and better 4ev,10.ent or growth eoIIl'OI'1GfIts l'nsulthw rro. 
Vigorous pbotoQntbet1e aetlvttl •• ""1ob. are ree'POnslble tor 

.,...,thes!.t tftftamlss!on and atO'tal.or ttal'e'h 8114 protein. In 

the tubers. '1'hereault. ve1'8 quite in apeementw1th tho,. 

obtoinect b7 Sa1amu (It'}23), Find!,. aDd ~e. (193::")., Rtna 

and lratiaftkay (1.~)t tlatanbr (1N4). _rtoD (194'-t), Sin"'. d.'" (19m). TtarrtnatOll (1982) ,; wemer (1f'64) t 1'oe? (19m) ~ . 

Art,..,.ga (1f'SP.) t Anton.. (If\fD) t r'hanctra (1~~81), ot-np 

d. Ai- (ln61), PattI (lg81).· AUrl (1063) ·and Cbaudlftrrt an4 

CbaUdlftld (1988) ",orf.'pewte4 that tuber 7l.14 eou14 be ... lae« 



b7 planting large seeds. 

It was not icod that a closed row space of 

40 ern. ~normously increased the total ne1d ot tubers g{Ylne 

to the maenltude of abOUt ~ 'reo1'Onoo OYer 80 em. tor tho 

obvious reason ot more tmmber ot hills on unit area l»as1s. 

SUch t1ndlnr. is not rare and confirms tlte r(1sults reported 

earlier b7 stuart (1P.28), Bates (1935), .Tamaceone (1957) t 

Me.Cubbtn "(1951) t BishDp a1"d '''rir-ht (lnm" Chandra (IDe.cit.) 

Brember, Gil. (1900) and Tiwari (1~62) who cmphasize4 

that the 11e14 lricreaSGs were due to decrease in row space. 

Though signit1cant yield dlfferenees were 

not obtained, eloser inter plant spaeing tended to increaae 

the 71.14 tter untt area basta. ltarr!ngton( 1981), Inlabr1Btson 

(1.t)53) t ane! Montagu,e and MDs (1958) sup-porte4 this inferonce 

ana stnte4 that there was reduction 1D yield as the 1nterplant 

.pnee increased. 
\ 

PrOiIl Iel'lOral yield figures per heetare it 1. 

noticed that large SGed" plante4 at a 8l)8cin~ of 40 em. X 18 ell. 

gave tbo 1!lfUdJlua out-turn of abOUt 115 quintal. ot tubers POl' 

'heetare whieh rontrad1etl the finding by fiin,b (1!\6!">.) and 

fat3an413k (1964) 1110 Qreu~<l that planting of large tubeI" at 

a eloser spacing wne rlatrr. 

grA40G 0(11'24»0'" 

A tJtutt,- or tigtt'!'es 18 to 19 an4 tables 14 

an4 18 rev,tllS thAt wight ana naabel' or tuber. lTTelpeett ... e 

or the!r traetlonl per UnIt area 'ast. bere.le« witb the 
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Al.>(1 
decrease in row spacing and djtcrease in the plant spacing. 

But weight and number of ware and seed fractions increased 

with increase in seed size. It is possible that the smaller 

seeds manifested more infection of virus which was responsible 

for higher chat fractions in the produce. 

l"I:len individual hills were considered the 

1ncre~sesin weight and number of Ware and seed tractions 

were associated with the increase in plant space independently 
t ' 

with a corresponding decrease_in chat tractions-with increase 

h- .plant spaee and tuber size. ~'Ieight and number of. tuber 

tractions also increased wi.th increase in row space. 

percentage.ot.ware tractions (Table 15 b.) 

increased and that of chat and 3eed tractions decreased with 

increased row and ·p1ant space. This result was in accordance 

with those obtained by Bates (1935), Findlay and Sykes (19~8) 

Chucka, .It.iJ,.. (1945) and ~~min1 (1957) who have found out 

that wider spacing increased the yield of ware tubers and • 

the eloser spacing increased the tubers below marketable size. 

Percentage of seed and chat tr~ctions decreased and Ware 

tractions increased with increase in seed size. This result 

is inconformIty with that obtained by Llaveria and Montalvo 

(1958) Who reported that larger the seed size mor~ were the 

consumable ware tubers. Workers like Singh, ~ &1.(1961), 

Singh and 1~Takankar (1943), Kapoor (1951) and Verma (1953) 

contradicted by reporting that larger the seed tubers less 



were tbe pe:tee!ltoge ot ware tractions. 

Smte1N.o nlm~XI 

~ tho present investigation it 1s 

noticed vide table 16 that opecific tU'~Y1t'y 01' tubers 

proClueed vas slightly higher in wider .c1nc than closer 

spaelrlg. The inerease' in specific Brant,. With wider 

spac1q may be attributed to a re4uee4 uptake or 1'ert111t,. 

ele!!1ents especlall,. nitrogen an4 Potash. "11th a wider 

sPnotne the plants were ft(t01'OttS ana each individual plant 

COUld seWN only the sup})1,. pt ~all amounts or tert111t,. 
'. 

elements. It is well known that an Increase In sup~~y ot 

~trogen and potasb, teCta to 4acreasG the spee1t1e ~"1~,. 

or potato tuber,=,,_ Ccmtra41et1ng rosulta were repol"ted by . 
"-

'SanbOrn 1rl as eat-I,. as 1891. , 

See4 Ed .••• also vere to1m4 to 'Yal'7 witb 

re8J)eCt to their effeet 01'l s~)eelt1e ,ra'lity ~ Small aeec!s 

proeJueed tuber. 01' 'olightl,. bt.gber apeettle grant;' thaft 

tbe 1&r •• ODeS wtdeh t. probab1yas80elated with tbe 10ft" 
. . 

growinc paioc! av,,11abla tor photos-,nthetie activitlel 

l'esultinc . in tuber. ot more· a4'Yalleod _tur1ty.. and therefore 

of M,_ .pectfte gravlt7. It vas especiall,. true that 

the natuftl 4e",th ot the YiMo, frtOIl close 'oba8rYatt01'l in . 

tbe tiel! occorre4 tater inca .. of •• ller seed, aid the 

plants r ... Sne4 green tor a comparatlvel7 longer per104. 

ruoh ,enera11Mttcm was given bJ G'I'UneJI (1963) 11\0 opine« 

. that tbe course of a"aorpttOll o~ ratrtente, their tran.loeation 

.,. ••• tal1atlOft i. regulated bf tbe leqtb of t1M t"k.n . 



'Ull" r'IPRDn NJA IF_i;,. it ·1J:R4u§;IQDI 

It wus found that due to the incrcQSO in 

seed si~e yield increased s'howlng a linear trend but a 

negatIve linearity was observed where w1tl'l the increase in . 

the row apace there was B decrease 1n yield. It can therefore 

be Interred tbatstl11 hi£her levals ot seed size ana lover 

levels ot ~w space are to be tried tor securing higher yields. 

The net moneta'l7return was found to be 

lIu1mum b7 planting larcer seed at a Spacing of 6('1 em. X 25 em. 

and this return was more than that obtained due to planting 

ot large seed at a close spacing ot 40 ern X 15 em. where 

though the yield we mu1mum the net retum was less by 

Rs.412.~P tt18l'l t'he tormer. This reduet!ofl 'in net return due 

to close ,lant!ne of larg. tubers was aslOciated with the 

lncreas84 cost of production by va,. ot additional expen41ture 

incun-e4 on »lant1n8 in close spacing "-lieb requiros more 

eee4 rat •• 

l-Jbeft the 1n41n4ual facto!". were considered 

it we found that the net 1'fltum inereaac4 v1th the increase 

in ~ size but deereased t;:tth increase in row .,aee Whicb 

are directly assooiated with the ,teld. Rut with tbelneteaao 

in plaJJt spaee the net return !nCHaHd which va. lnvG~.el.,. 

associate4 vttb the 71.1<1. 



The present investigation WQS undertaken in the 

Farm of Agronom1 Division during tho nab! In~"3-64to9tud,. 

the etteet ot three level encb ot rov f'Jpncec,plant space and 
I 

seed size tndeper.dertly and in all possible combination on 

the growth an4 l'1eld of potato crop. A delieious late variety 

Rea Pntna vas !nclucted in the tmostlgatlon. The three row 

St')O-CC$ wer~ 40 em •• GO ~. t and. ao em., anc! plant 8l1a.~es 
! ' 

vere 16 em:." 20 cr.1. on4 25 em. Tbe ~al1 (°1), t!1adlum (02) 

and largo': (OS' si£es art numerieall,. represented ,BS -

below 13 mm •. ,l3 tml. to'19 m. ond 19 em. to :"5 mrn. r4!'1speet1vel,. 

Uniform fert111zor almlicatlon WDS done to sup,,1,. 00 kg. 

160 leI_ tone! eo k •• reopeet1ve17 of }:I'.p .It. per heet.re. 

'The ~tment wnseon(tuete4 tn a a3 ~ec! taetor1al 

design rop11catod tVice. The reonlts obtained from tbe -present 

tnv~ot1gt\tS.OD ana eoncluetons 4f'awn are atated below. 

1. Size of aee4 tn different levols sl£n1t!eantl., 

inC!'OtlH4 total yield' or 'tubers. nearo81 Yield 

, of tubes increaeec1 s1gnlt1 cantIl' witb the !nettea.e 

In size of tubers. 'l'be eee4 sil1e ot 25 _. ineretl8G 

the ,71e14 to the time ot _ ove!' 13111m. liz_ .. 

Tbe yleld also lnerea8e4 wtt11 the a.erease in row 

.pa.-. ''he close row .,ace of 4Ocm. enoftlOUlly 

bcreased tM "old to the extent ot ~ "Oll AO em. 

It1terplant trpaee a10M •• tottnd to be inett.ett ••• 
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The troatment combination ot large se~d planted at. 

spaeing ot 40 er.l. X 15 er.t. gave the maximum yield ot 

115 qu1J'ltalo ot tubors per hectare. 

2. Laree seed induced ~Qrl)' Gtner~enee givln,. higher 

percentage ot germination and proved rive percent to 

oeven percent more affective than medium and &matt 

seeds respe~t1ve17. A depression in germination vas 

found due to too wide or too close spacing. 

3. As the seet! size inereased from 13 m. to 26 mm. the 

number ot shoots per bill' 1nereane4. Planting .pace 

alone was found not to exert any influenee on the 

DWIlber ot shoots but wide plant space (25 em.) in 

conjunction with large seed produced signifloantly 

more .boots per MIl. 

4. In 1n1t1al erowth stages the plant Iutlght mero.sec! 

with tbe increase 1D .• eect elze. The IIaX1mmD rate ot 

inerense trreepeetlYe ot t he treatment s coincided 

with pand periOd ot pow'h 1.8. troll 48 days to 58 

etap after p1ant1ng. Spa.lft, va. found to 'be 1netteet1yo. 

5. With the increase intbe 81£8 ot t~e8Ge4 r.a. 13 Bm. 

to 28 lB. there vas !nere.e. In number ot leav.. "I' 
bill ant! st_ girth. spaoing va8 found not to In.t1uenee 

the mm'ber ot leoYes bat· with the increa •• in .,.oin. 
r 

st_ ~t"h lnerease4. Small l("Ied. wre tound to be .eiT 

.fleetl.,. in procluc1n, _xt.. naber ot branebe. ,.., 

bi1l. Tbe .eecll planted lnlinea eo em •• put pl'GYecl 

to he .tteet!.. til prodUclq lUftber of bftnehe. b, 



PP percentn"ens eompare4 to 40 ern. Sl)aee. Largo tuber. 

elo~ely planted tende4 to induce the formation of loni 

1"OOts. 

G. targe seea tubers were found to provide some amount 

of security with rcsJ)ect to rlrus-1nteetlon. Incidence 

ot virus was more pronounced with the wider trpacinl. 

7. Widor spael~r. or larger aee4 resulted In the inerease 

In number and voight of ware aJ1Cl seed tractions 1n the 

proc!uee. Percentage or V'Q1'e frnet!ons· al80 1ne1'easG4 

with increase In spaeinl and seee! size v111eb suggest 

that fOr produetng marketable tubers largo seed ma7 

be pl.anted \l1der. Mcwo chat fraetlons were producect 

due to amoll seed. As tbe aeed dZG and ~e1nl Inerease4 

total 4", bm,l1I produced va. bigher. 

8. Seed 81ze an4 lPAelng were fOund to exert a little 

lnnU.mC9 in the ,"cine panty ot tuber. Produee4. 

nO\lWer, SMaller. eed. .n4 wider IP!lelnr tonde4 to 

s11rbtly inereas8 t~ •• pecific gra91ty. 

9. Plantln« or aeea with the !ncre.atnl sizes lne~oa •• d 

the nett! ot tuber. an4 allO • posttiYG linearity 

in relPOftse was obaene4 .igroat!ng further that teed 

olz •• be,on4 25 _ •. an wortb-whtl. to be includ84 

in fUture trial, to obtain It!ll htl'hU 7le1ds. 

Plantibg of aned, witb the 4eere •• SnI row· epaeol 

increasec! the yield· of tuMr, ana • na.atlve linear 
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response ~s obse:rvec1 ""'s'e'h sugr.?sts t~t row .-paces 

10var than 40 em. are to be tried tOt" gott1ng highor 

yields. 

10. MQX1mum l101leta!7 net profit ot na.2,033.0I per bectare ,. . 

we aee1'Ue4 trom planting larce tubal's at ~ spae1nc 

ot GO em. X 25 em. The possibilityot obtaining 

!d.gb~r monetary net returns exists v1th the plantiq 

ot seeds larger than ~6 mm. 1n size. ~lso possibl11t7 

does exist to plant tubers at row spaees lower theft . . 

40 em.. 
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A r r •• P , I. 

Ttbl.-.1. 

(Jeftlnatlon aDd other cbaract.era • 
••.•...•.....•....••••...•........•••.••••..•..•.•.••••.....•....•............................ ~ •.............. ~ ... ~ .. 

" V A, I It • C I·. . 
SO.'rC ••• L. _I" at. _--'_1.0" 

D.F. lat. ,2nd. SJod. Final Plot 
population • 

~o.or b~ch ••• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

m ..... 6 ' 1.930 21.588 20.S88 8.8829 12.9892 

'tPUoat.1--. 1 0.480 I S.SSO ·O.NO 4.0817 17.3400 

Vltldn npllcat.1ge •• 2.288 28.055 25.425 9.8S82 11.8765 

a 2 1.!20- 275.475- 101.876 40.8091 21.0ses-

l- I O.6S5 160.306 108.550 37.5002,J! :12.6525 

G 2 14.515- 97'1.755- 2&0.015- '58. 450ft' 26.0225' 

BP • 1.105 7~848 20.580 9.2291 2.65SO 

JG • 1.496 24.00s 16.715 12.5695 8.3190 

PG .. 1.125 55.816 68.996 as.9M7 2 .6555 

JUIZoI(W) 2 0.225 141.950 98.215 44.27. 0.1160 

..,zo (.I) 2 5.305 M.1S6 16.680 5.S098 3.2280 

WJ!dl. (z) a 0.400 11.710 28.625 8.2855 S .7606 

BHor 22 1.515 74.820 55.601 26.0716 . 5.5486 

Total 61 

•.......................•........... ~ ..... ~ •..•••••..•.••.•.••..•.................................•................. 

* Signlt1eant (0.05) 

• <: 
toO ..,. ... 
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Ill .... & 0.067. 0.0'198 o.om 0.1880 0.0502 

Jep1t...ue. 1 0.02S0 0.0090 0.0180 0.0740 0.0360 

WltJd.a np1lcaU.oD • 0.0528 0.0875 0.0Na 0.08e5 0.OSS8 

• 2 0.0006 C.OMO 0.0285 000070 0.0&20 , 2 O.aNI 0.1205 0.108& 0.2S80· 0.1755-
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.,to (X) fa 0.154S 0.·1(M5 0.1560 0.1900 0.1070 

BPti' (!) 2 0.1106 0.2240 0.1935 0.1470 0.05S5 

JI}Q (z) 2 0.168S 0.1155 0.1070 0.0890 0.0050 

~ 22 0.100 0.2092 O.lOSS 0.0610 0.03563 
I 

Total ·8 ... 
~ 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

• Slgn1neant (C. OS) 



MI. - It· 

~ ot Plant.. at. SIlcces.lv. ptOVt.h stili" • ... .... ~ ...... ~ ~ ......................................................... " ....... ' .......... ".-........................ , 
'f _"-_& __ 1 __ '-,- JLC_ • 

So.rc .... U,F. ll1t.~ 2D4. $ft. 't.h • 5th. 
...........••..•.................•.............. ~ ••••...•.••.....•......................................... 
at ..... 5 so.OII 14,252 so. 6178 32.5226 221.5588-

•• 1 Ic.&S a. 1 1'17.488- 158.016 ' •• 9080· 1SO.8670- .868.4090~ 

Vl'UdA npUeaUoD , 
3L" 8~811 19.5458 . 9.99115 16.5962' 

• I ••• 5.190 16.7935 M.S850 11.4445 

P 2 0.887 20.188 SI.OO65 25.9825 28.8145 

G 2 lSI. 771- "~OS7· 177.3615" '17.2080 11 45 ,,6790 

lIP , ~414 ~05! 4.8908 6.22fO &.1525 

1tQ , 20.969 ~T06 11.6175 2.l985 3.0. '1615'1 

JIG " '.6&0 ~26S '7.1256- 29.6863 32.9812 

~.(V) 2 1.922 18.718 2.6180 6 •• 90 12.8980 

-'0 (I) 2 21.661 M,.216 2.2956 0.181S 48.1SU 

Rd' (I) 2 0.468 S.se! 8. !lOS 5.8906 18.5785 

IU'G (I) 2 2.011 21.102 1.6180 5.1170 •• 0056 

BHor 22 21.M9 12.852 11 •• 955 18.1788 1 •• 9258 

Total &1 A , 
•••••. , •••.••••••.••.•••••.••••••.•••••••••••• ~ ••••••• ~ ••••••••••••••••••••••••••••••••••••••••••••••••••••• 4! •••••••••••••• 

• Slgn1t1cant (0.05) . 



c 

'f!bl' - 4 • 

..... o~ 1 .... at. successive Il"O'4h st.,,88 and leaf' area • 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

V , I! I , R C I • i 

SOll~c ••• 0.1'. 2.11t.~ .. 
2nd. SJrd. 4th. 5th. Leat area. 

.•.•....•.... ~ ....•..... ~.~ ••••••••.•.•....•••.•.•.•....••.••.....••......•.......................... ~ ..••.••.•.•... 
8loeka. Ii 40.771 60.22& 516.0492- '191'. '1020. 142.0018 201'9.0328-

1p!1e«ttae. 1 18?42O 92.lJOt :l584. 9550. 159.2010 114.U5O 8178.0260e 

Wl\.h1n npUcaU.on 4. .. - 52.20& 41.S2'18 957.5USt 148~97S5 S04.2M5 

a 2 95.000 65.878 lOSS.0815* 2121.4ISS- SM.7120 220.'1555 

P 2 9S.9al 228.S66- 724.1SSO· 5251.0880- 1S24~S410· 152.5580 

G 2 2055.277- 586.828· SOt.sa15~ 97.5790 7115 •• 565 54.0890 

., 4. 45.182 15.m SS.28S5 156.7155 54.4768 52~S815 

JIG " 57.S!O a.29! 51.0088 499.U20 220.2790 74~8555 

PG 4. 8'1.225 85.280 20.8268 559.2920 '80.4762 87.5618 

.aoa (V) 2 21..1 152.'712 5.9145 190.4100 191.5'155 25.5190 

.,to (X) 2 28.671 58.156 7.124S 82.7125 80.1405 47.8125 

"", (I) 2 18.882 52.2'12 6.1665 217,.1780 19.2410 623.0850 

1lPG (S) 2 206.711 81. 2M 4$.mss 54.2865 456.5585 618.9155 

Eft'OI" 22 52.'102 4!.198 49.44.22 241.8227 231.8848 286~0911 

1'ota1 IS (1 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

• Sign1fieant <0.05) 



table - I . 

•• ••• :.' ••••••••• -......................... " ••••••••.•• e" .............................................. + ••••••••••••••••••••••••••• " •••• 

Y __ 1_B__ _I ~. A "C I. 
S 011 r e • • • D.P. ~ - . 2DcJ..~~~~-~-- -~---~~-~- 4th. -6t.h • 
•••••• •.•••• ' ... ~ ••••••••.••••• -•.•••.••• -••••••••• e" ••• ~ ...................................................................... . 

Bl .... 5 o.OS)270· O.OOS99& 0.002880 0.001154- 0.02840&-

.. ~t-'s. 1 o.O.noo- 0.000120 0.000050 0.000270" 0.068980" 

U1t.ld.D npltcat.lcD 4 o.OlO~ 0.001982- 0.00S692 0.0051504"- 0.018260· 

1t 2 0.001820 0.004010 O.OOtS5OI' 0.001665- 0.OU7'1O 

• 2 0.00&925 0.001000 0.002570 O.Q()(M90~ 0.000215 

'G 2 0.023280- 0.00f24,5 0.002685 0.000105" O.OOOt20 

ItP " 0.002l0I O.OOOa50 0.000740 0.000588- 0.00lI90 

iG " O.OOS88Z C.OOO98O O.OOO62S O.OOmS2S- 0.004280 

PO .- 0.002&20 0.000100 0.000625 0.000683· O.OCM288 

BPJoI(lf) 2 0.00&800 0.004016 0.003115- 0.002425- O.OOtISO 

BfIa (X) & 0.001610 0.OO22!6 O~OOOilS 0.009800- 0.005215 

~ (I) 2 0.002180 0.002'21 0.001870 0.000996" 0.005515 

BPG (I) 2 0.000821 O.ooseeo 0.001815 0.000850· 0.0085'10 

Di01' 22 O.002G2 O.OO18t2 0.000788 O.OOOOSO O.OCM274 

YG&a1 61 ! .... • ~.~ .. ~ ... ~ .. ~ .. ~ .......... ~~ ...........••............................................................•............... 

• Sll1'l1t1cant (0.05) 



'bbl. - ft. " 

Total t11ber 71eld and other characters • 
............•..........••................•...........•....................................................... ~ .... ~~.~ 

~ ___ J'~ a~~~~_E__ ______ " ,... .. , 
s •• r c •• ,. De,. neld of tubera. -speeU1e-p.ftiitj;---Vlrus tOunt~-----~ot lenet-h. DI7 haula • 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

81-'-'._ & 691.0018- 0$00018 0.07126 2.3870 12.5740 
0.01900 1.46'1C 

...,." .. '-. 1 ~l1!.le20' 0.000II. 
, . - I "'; .,. >15.0620 

Wl'UdD npUea5on. 4 V2.aseo 0.00021 "0.08455 2.0920 1l~9525 

• 2 .5S12e6M5* 0.00014 0.22089- 0.9815 210.7025" 

p: 2 10.4135 0.00007 G.2?.89f. 4 10.7015 81.6475* 

Q 2 :J088.e07!D fi 0.00005 ·0.030456 4.3$50 72.5090* 

aP • 235.5945 0.00027 0.59484* 5.0235 IS.7m 

BG " 1Q.9&m o.ooou . 0,. 2SSk)O* 6.2S8S' 38.1560-

JIG 4 286 .8790 0.00019 ·0.O~1 1.9910 14.S25S 

.,aaa(V) 2 "ltsO 0.00002 0.03117 S.54(() 17.14'10 

.,aG (X) 2 57.7626 O.OOCOl 0.01667 O.S855 9.9SOO 

.az (I) 2 7.9000 0.00010 0.05814 5.42:15 4.1455 

lUG (Z) 2 206.S!85 0.00007 0.0$191 1.S850 8;4970 

~iGr 22 1S6.MiO 0.00012 O.OS870 5.4247 8.8800 

t'otal A 6. .. .. ..••.•...•..•.........•.•........................... ~ ..........••....•.....•••...•......... ~~ ................... ~ ... 
• Slgn1t1cant (0.05) 



, ~ 
teN, -1, 

'VeSch'- of. ,tubea or dUfenm ,paadN • 
............................................................. ~ ....................................................•..• 

I ~ R I ! M C E. 
hr ifiPtla Per flill!l 

80111'"0" aar. Gr. I Gr.II. OJ.IIL Gr.s. Gr.II • Gr.tII. 
•••.•..........•..........••.•..• ~ ....•.••. ~ ....•.......••.••....•. ~ .•.•..•.....•..........•......... ~ .....•••..•..•. 
B1ect::a. 5 O.lOGS 0.018'7 0.0221;: 162.4.86 74.908 19.9oe· 

RII'taat.t.oa.. 1 0.0937 O.2!6?· 0.0948· 323.640 224.480- 80.911) 

V1tJd.D npllcat10D " 0.1202 O.O!IS 0.0043 122.198 57.535 4.655 

• • 2 l.~S· 0.4S18- 0.0444· 2890.065- 27.985 1.795 

""'\ ., to ().~ Q.MOO Q.012'7 2614.9SO* 1.62.400 13.6'15 

:l~ G 2 2.KSBIS 0.0284 0.0168 2100.025- 15 .715 7.8SO 
- ~ ~ 
~t \ lIP " 0.1408 O.S'18 . 0.0050 313.115 21. 913 1.443 

~ ~I~ 
ItG " 0.6172 O.01M O.OO9S, 266.758 29.000 8.125 . ..0" 

9a 
• 7O.S7S , ~ PG " 0.0052 O.l209''' 0.0007 540.66S t.118 

.1 .,ail- {v' 
• 

~ " v.OUti 0.()S52 0.0015 1.110 22.845 2.110 

·uIo (J) 2 O.H2S O.02f.1 0.0050 S2S.S95 j.3.975 3.170 

fIPG2 (1) 2 0.0269 0.0510 ,O.oosa 120.800 0.990 6.240 

JfG (I) 2 O.1ai9 . 0.0229 0.0021 291.975 29.590 3.585 

ai- 22 O.S05I 0.0297 0.0051 374. '1'18 St. sao 5.791 e 

'fot.al sa ~ • ................. ~ •.......•.•...•••.•..•.•••...••.••.•••••..•...•......•......................•..................•.. 


