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Viewed under tne ubove yersyective the fuct
reuainc that to step ur toe ypor wcie yield of gofuto
ia Inuiu a cowplex of variuvle fuctors such us good
disease-frev varieties, optimum seed size und spacing,
right cyne of 80il, judicious wunuring, irrigation
and plant protectiou ure to ve tapped.

Jf all thegse factoro, the size of the seod
tuver ic aun important one having yrofouad influence
not only on the yleld und grudeo in the yroduce but
aleo on the quuntity oi seed required to sow u
particulayr arca. as secd 15 generslly o cootly iteu,
higher 0e d requirement tends to iuncreased cost of
production. Tingsey and George (19<8) huve reported that
pize increases the growth rate «nd yield. uo the
fse of the sualleat gqu«ntity of secd coumensurate
wita tne maxiuum net returns iu to be welooue in potuto
cultivation.

The wuount of seed tuber ror hocterc varieu
not only due to their uize but aluo the upacing of the
rows und that of tuvers in the rowc, if the rows ure
too cloger, tiho requchmant of the seed tuvers
creatly inoreuse wud the intercul turul oporatious

1ike hoeing, earthing-up are advorsely affected.’



‘n the othor auni, if t.e rouoing ia too wide the
yield is greatiy reduced. Jile spuacing o tubers iu
the i1adividusl row ulso influences bota the economy
ia the uce 31 pedd wud tae ultimate yielu. i‘he cloue
>r too wide u &yuolng wuy de.ress tue y.uvld, the
foruior by iaducing unhenlthy cowpotitiou betwoeun the
plunte and the latter by cuusiug cyarse roirulatiou.

430 the uost r.ofitable combi:ation >f the sced
plze and the siuaclug will boe thut which by way of
waking the wwost efficient usc of the wv.iluble rlwnt
nutrionte und woistuse in the soil ylolds uuxiwun,

Considerable vuriutions do exist ia tae 1 lanting
srace and oize of secd tubers usced £or :roduction of
votato in the different couutries uid roauction ureun
of the same country. .ust ,ublisned reseurca results
in our country aua ubroud do yrovide schoedules ol
theve fuctors ajpyplioable to jurticulur loculities
an tig results obtained at one 1laceo wmy not ve apyli-
cable under differvnt ugro-oclimatic conditious.

But in Jricoe where there are wide variatiocus
in tho Bize of the veed tuboers jlunted wid vluutiug
g 80e followed and with wn uveruge low yield oi alout
47 quintals per hecture uveruged over u totai urew or

1, thousund haecturce ucvoted to otato, no Luluvriouu
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In moat spheres of human activity,it is the kunowledge
of past mhie'romnu and current trends that prov%de
an admirable bass for future progress. Ao brief revievw of
literature collection contained in this chapter, designed
to afford an kise of the consideradble body of work done
in India and abrosd on potato on the sffect of spa’»cing
and seed tuber . size on the growth,yleld, and sise of
potato tuber. is likely to prove of value in faocllitaling

ready reference.
Estato Soije 3

The potato ¢an be @rown alwost on axy type of soll,
( oxcipt alkaline, t.};om it is tolerant even %o saline
conditions ). However, it thrives best under sandy or
sandy loaw soils. Host of the orops, partioularly ereat
cereal orops tend to lodging in soils with & poor texture.
A soil type which will bind the roots and keep the plunts
sreot, more so under irrigated counditions, is necessary
for cereal crops. The potato haw no suoh fed. Unlike
cereals, it builds food under ground and prefers & loose
soil type, 8o as to allow the root system to apread
and the young developing tubers under ground to grow
freoly. ixaellent potato orops,can, therefore, bte secured
under & river bed system of cultivation. On the other hand
potato is by no means allergic to heavier types of soils.
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suitable for rice or juto cultivation. Rice - potato
and Jute - potato are established rotations practisced
in ‘Jeét Bengal and Jrissa ( snoun. 1961). ‘
According to schachtschabel (1956) of Jest Geruuny
the highest potato yield could be obtuined f£frou w loumy
gandy 8oil having a pi ranging frow 6.0 to ¢.5 with tae
presence 4f an adequate cumount of .in. surther ho
elucidates that the oyptimum pil range should be 5.5 to
6.0 for sandy soils which hafe beeu abundunce of hurms
but poor in clay und Nn, contents,
It was reported from lietherlands that the crops
of the variety Bintje grown on wandy soils countaiuned a
.higher percentage of oval tubers than those grown on
oclay soile, irrecpective of the shape of the seed potatoa
used ( anon., 1957).
Efieot of spaocing on
1) geruination - rrom & carrot experiwent ilayrington
(1951) at Davic showed taat the difforent syuoing had
no significant effect on percentage of germination.
11) Jumber of leuves - Singh and Ahlawat (1965) stadd
that he sproing 4%, 7% and 10" had no significant effeot
on thefiaximum nuuber of leaves forwed per plunt,
ii1) Height of the plont - Gingh and a.a:ocmto (loc.dt)

ghowed that the different spacing had no‘eti‘ect on the
neight of the plants.

iv) gise of the tubera - wide spacing reduced the
yield of seed and ohat potato ‘out. inoreased the avorage




aize of lurge wure tubers ( Bates, 1935; .'indluy und
sykes, 1930) . oingn wnd Luconzar (1943) re orted thst the
increase in s weiny dictailice deereussed Lho yleld of voth
lurge «nd o.wll potatoos. ..esults of two ¢ i wrative
triulo on spucings uo ox; ori.ented 8t .orre _iarocuine(195z)
show that the o:acing of 70 cu. x 40 oum. guve lower
percentage of scuulltubers as com: ured to ~ider s ucings

of GO cu. x 46 om. vad 10U om. X 35 cu. wuvies (1954)
concluded that au the wean gjucing increased, the yiocld

of tubers above 24" for two consecutive seasons and above
23" for a single trial decreased. Tho effect of this on the
total yield was offset by the incoreased yield of larger
!tubora a8 the mean sraciung increased,

#lanmini (1957) otated that the lurgest tubers
were obtained from the lowest plunt densities and
vice-verse. From the rerort of Derartuent of agriocul ture,
Jew-south wales it was noticed that tue closc plunting
lowered the proportion of over asized tubers significantly
(anon., 1953). It is reported from venturk in 1958 that tae
spacing of 63 ow., x 20 cm. and 74. om. x 17 cu. resulted
in the highest proportion of seed tuber and followdd by
the sracing of 84 om. x 20 on, spaocing of 63 cm. x 40 ¢am,
74 om. X 34 om. resulted in the ylelds contalning similar
proportion of tuber of different sizes and & considerable

{ncrease in the rroportion of tubers greater than 55 mm,
diameter, compared withéther treatments..ccording to



' them distance between plunts in the row had much greater
effect on the proportions of tubers of different osizes

than did tho distance between tiie rows. They further meltionsd
that the plant povulation greater than 40,000/ha. resulted

in an increase of the proportion of swall tubors.

Chsudhuri and Chuudhuri (1958) noticed that the
sracing of 24" x 5" although guve highest ylold but produced
under sized tubera. It wus reported from wWincousin that
when potato rows wero spaced 18" apart, 445 of the tubers
were of seed size ( L1.5" .~ 2,5 ) while at the stundard
row-gnasing of 3',only 20% of the tubers were of this
 size (Amon.,1959), Keller, gt sl (1961) observed that the
smnll grade seéd tuber yielded the higner proportion of
ware and class B seed tubers. cénductiqg the exparimcnts
for two seasons Dreuner, ot sl (19562) found that tae propor-
tion of the total produce in the wure yrade increased ao
the spaocing distance incroaced. Tiwuri (10063) reported from
o oingular trisl that tne perccutage of tuberc lurger thau
1.26% in diometer was the lowest but the proportion of
tho tuvers of 0.75" « 1,.26" in diameter teuded to be the
highest at 6% when compared with 9" and 12" plunt spaclags.
v) Weight of tubers - iic.Cubbin (1966) reported from
Florio & that the average weight of tubers wao decreaced us

the spaolng decrsased.

vi) dumber of tuberp - From the rosults obtained frow
long duration ex-eriment spresad over 10 yeurs in
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Florida Mo. Cubbin (1955) emphasized that as a given size
was spaged closer in the row, the nuuber of tubers pi'oduood
per plot increased. Contradicting this finding Roer (-1957)
soncluded than increase in spacing raised the number of
tubers per hill,
vii) Xield of tubers - singh and wakankaer (1943) found
that the increase iu spacing distance decreased the total
yleld. There was no significant deorease in the yield when
the spacing distance was increased from &* to 9" but the
yield decreased significantly when the spacing distance
was increased to 12%, Jimilar results were obtained by
Bates (1935) and Findlay and associate (1938) who stated
that with the inorease in spacing the total yleld decreasdd,
Harrington (1961) showed from the carrot experimert
that 15" as well as 10" spacing geve significantly higaer
yields of carrot thas 30* spaocing whioh is 4n conformity
with results reported sarlier by various authors for potad®
yields. ) | '
8ingh (1982) csncluded that close spacing gave
more gross yleld than the wider spacings. From two coupae
tive trials on spacing .8% 3 Marocaine ¢ W) reported taat
the spaocing 80 om, x 45 om. and 70 om. x 40 om, gave the .
highest yield pér plant and per unit area 'res’pootiuxy(.Anondﬂsa '
According to Rieman snd others, (19563) 21¢ mdtns in

rows of 3' apart was the beet, as it produced the highest
yield pf U,5.1 sise A and large (Jumbo) potatoes, closely



followed by 18" and 24" sgpacings. . ‘ | *

In Norway, Ingebrigtsen (1953) found that
the highest tuber yie;d was obtained from 50 om. row
spacing being 2353 Kg./Hecare. The average tuber yield
for spacing of 60 cm. and 80 cm. were 2245 Kg. and 2033
Ks./decafe_reapéctively.iThe mean total tuber yields of
2195, 2005,1867.1765,1940 and 1631 Kg./decare were
obtained due to 15,20,25,30,35,40 cm. of plant spacings
in row respectively. Di az de Mendivil an§loﬁh§ra(1953)
foundnin Spain that the spacing.GS om., x 30 ocm. gave the
highest yleld where the distance between rows was kept
at 55 cm. and the distance between the plants in the row
varied from 30 to 70 cm.}Sinsh and Ahlawat (1955) recordel
7" plant spacing to be tge best giving higher yield than
both 4" and 10" spaclngs. 2' spacing between rows proved
to be better than 134" and 1'6' apaéiug at»C.P.R,I,.?atﬁa
(Anon., 1955). Roer (1957)'reportqd that. the highest -
total yield at a spacing of 20 cm. and net yield at 50 cm,
| was obtained. Closer spacing was more favourable in
years of good yield. ’ ‘

From Bhanjang in West Bengal (Anon,,1957) it
was reported that 18" x 6.6“ gave the highaat$yieldu _
By reducing the apgoing}in the row from 20 cm. to 10 em.
an inorease in potato yield to the tuhe‘of 36 % was
obtained in S8iocily ( Jannaceone, 1957 ). The closer
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spacing increased the total yleld but decreaced the
yield of ware tubers, Haugdal (1957) in Norway and .

Ariyansysgam (1958) in Ceylof. prom Demmaxk in 1958 it wun
seporied toat grester distance betwsen rows than the

normal 63 cm. can be used without entailing great yleld
reduotions with a given plant population yrer unit.fFlant
" population greater than 40,000/ha.reculted in deoreansing
in net tuber yield. Chaudnuri and Chaudhuri (1958) .
‘observed that tho spacing 24" x 5" gavc the highest
yield, Reestman and Dewit (1959) reported from Netherlande
that in case of wide planting a close relation existed
. between the numder of stems per unit of soil surface
and the yleld, Fle-mini (1959) stated that the total
ylelds incrensed as the denalty inoreused from 1.7 to
6.7 planta/sq.meter.

From a singuler potato trial in Belgium Congo,
it was obeerved that the spaciang of 60 cm. x 50 qu.
(40,000 planta/had gave the highest yield. (anon,,1959)
gvensson (1961) obtained the incremsed yield with
‘dacru.éed row-spacing. He also confirmed that the groas
yield of potato mi increased by increasing the planting
rate. Keller, et al.{1061) concluded from 6 axpeﬁmenn ’
in ﬁwitnqunnd“t;:f yi‘é];da from two grades il.e. 32-35 mn,
40M55 mm, diameter were equally high at normal harves$ing
date, His statement was contradictory to that of the

previous workers.
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Conduoting experiments for 3 conseoutive years

to find out the optimum rowsespacing for hills of Himachal
Fradesn,Patil (1961) confirmed thst & row cpacing of 167
resulted in a higher yield than that ofﬁ 20" or 24%.
singh, et a). (1961) reported that the gross yield of
~potatoes increased witn the closeness of spmociug.
Eurihara wnd Tebata (1962) found in Japan that the tuber
yield / unit area increased in proportion to the decrease
of the spacing area. Jurther he noticed that the tuber
yield per unit area vuaried with the branohiné hablits
of potato varieties uased,
viii) Jpecific gravity - Chandra (1961) reported that
the specific gravity of tne potato tubers produced was
s1ightly higher at closer spacing than the wider onss.
i1x) Jubsr guolity - It was reported frou wd Depurtwent
of agrioculture, ‘56§ Jough vales loc.cit.) that tae
cloge plantidg decreused the amount of hollow hewrt and
growth oracking.ariysnayagem {1958) found that the sualler
the tuber, better it was stored, Sveusson (1961) obvaer-
ved that the row distance did not affeet the ocooking
quallity of the potato tubers produced,

MMM‘_‘! ~ 7rom l.AeR.I. experiments
Verms (1963) concluded that the spaoing was to bo adjusted
aocording to the variety. A row spsoing of 2¢ for rhulwe
whose stolons epread out quite considerably snd o row

sracing of 1% for variety ¥p-to-date where tubers forued
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close to the stem were optimbu.yurther, he siated that
g" tuber o mein; was the best in general but variation
wight be due to variety. iow uj-,ucix:g of 6U cum. und plupt
g.acing of 20 ocw. -~ 29 om. were counsidered tae most
desirable ( Ingevrigtson, 1953 ). soyd wnu Lessels (1959)
recomuended 27%~29% ut row spacing and 17°-18% as pluant
syaoing. ioer (1957) reported that & spucing of 40 om. was
| a5 good as 50 om, under favourable conditious..sd reooLi.ol=
ded by Purewul, ot cl. (1957) $he optimam spacing of &
oolocasia plunt under the Punjeb conditions was elther
' x 13" or 2* x 9* which gave the econouicul roeturnd,
Linsres (1958) in Central Venesuela coucluded that potatoes
should be aquare planted at 16 om, - 20 oum. & 8Fle
2ffeat of tuber urade om i
i) 38 on e

wolch (1917) noted thut the ouerganco of #Prouts
was inde-ondeut of the pattorn of gecding but wus
detormined wholly by 8ize of the sced pleces. wakunkur( 1944)
owaorved that large seed ;:;ecea vroduced greater number
of gprouts. Harrington &Loc;cit) £rou currot experiment
Bhaw& that the difference in sizo of root currol had
no significant effect on gerulnution peroentage.
Jingn (1953) atatad that the sprouts frow small seods
emerged luoter, were fewer in nuuber aud had glower ewurly
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development. werner (1954) reported tuat the lurge out
setts produced the best stand but there was & steady
decrease in final stand of plants, as the size of the
seod potatoes increased. The sprouts frouw larger seeds
energed more rapidly and showed greater vigour than
those froum smaller seed tubers, Hoer (1957) in Norway,
Munster and Keller (1958) in Switzerland.

1i)  Number of leaves - Suri (1963) rerorted from his
systenatic study that as the size inoreased the mamber
of leaves per hill increased in early stages of grovwth,
In case of small size seed the number of leaves increased
&n later stages to s greater extent as compared %o
inorease in cance of larger seeds.

111) Hejght - Suri (loc.oit.) reported that the height
increased as the seed size was inoreased from §* to 14*

diameter of tubers.
iv) Humber of stems and branches - Bates (1935)

argued that the larger seed tubers produced greater numver
of plants per hill. Kapoor (1951) noticed that the weight
of tope increased az the 'snd size was increased,.

verner (1954) observed that the number of stem per eut
acgt inoreased a® the weight of i&tts increased and also
as the weight of seed potatoes decreased. Rowr (1957)
reported that the mumber of stems per hill inoreased

with increasing the size of seed,
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v} 8ize of the tubers - According to Bates (1935)
the large seed picces reduced the individual size of the

tuber and small pieces produced larger ones, Findlay
and Sykes (1938) dewonstrated that seed potato gave
rise to big sized tubers as against ware tubers. Large
seed pileces produced maximum net yield of wawe potatoes
and proportion of gseed was equally high. Jeed sise did
not influence the yield of large ware tubers but average
size of the tubers produced was the largest frow the
| small seed pleces. singh and wakenkar (1943) reported
that large seed produced the minimum and small seed the
maximum perocentage of large seed.

According to Kapoor (195i) the incresse in size
of seed tubers caused & fall in potato size. Verma (1953)
from l.i.R.1. experiments concluded that bigger the seed
‘tuber, the lower the percentage of large sized tubers in
the produce. Werner '(1.954) stated that more large tum,ra,
were rroduced by small ocut setts than by large setts,
Regarding the whole tuberc ss seed material he obtained
some contradioctory results that sxmall seed potatoes
produced more tubers of some what smwaller sise than did
the large tubers. ¥roz West Germany ( Anon,,1957) it
was reported that with inorease in size of seed potato,
the percsntage of over-sigzed potatoes deocrsased.Trisle
over savaral years iuo Peru, indicated that small seed
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tubers yicldec} & smmller yproportion of potatoes for
consumrtion than did the large tubers; this proportion
fncreased directly with the size of the seed, (Llaveria
and Montalvo, 1958). Prom Poland it was reported by
Biredki and aseoolate (1963) that swall seed tubers
yielded the least seed size tubers, Chandra (1961) showed
that increase in seed picce size increasedthls. proportim
of the yleld in 2.25" - 3.20" size claso.Bremnar,et al.(196R)
noted that the greater proportion of the produce from
small seed fell in the ware category.

vi) Weight of tubers - Kapoor (1951) reported that each
inorease in tuber size wans followed by & corresponding
rise in the weight of tubers. Mo. Cubbin {1958) observed
that as the size of seed inocreased the average waight

of tubers decreased, Koer (1957) noticed that the average
tuber weight deoremsed as the seed size was raised.

vii) Number of twbers ~ Seed potato resulted in leaser
number of tubers ( Findlay and sykes, 1938) . wakankar(i1944)
reported that large sesd pleces produced a greuter number
of tubers per hill. 3ingh (19562) showed that the tuber
number decreased with decrease in seed sise. Jerner (1904)
reported that wore large tubers were produced by asmall
cut setts than by large setts, the smaller seed potatoes
produced more tubers ( of some what smaller sisze ) 5

than 41d the large tubers. Roer (loc.oit) concluded that
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the numbexr of tubers per plant increased as the eeed

size and nuumber of atems inoreased, The tuber nuubers

per stem deoreased with increasing numbers of stem par
plant and the numbers of tuberes decreased with inoreasing
seed size. The number of tubers per hill increased ae

the size of seed potato was increased from 4" to 1"

( Suri, 1963 ).

viil) Yield of tubers - sSalamen (1923) reported that the
larger the seesd tuber, the greater is the grodé yield
produced, 3ingh and wakanker (1943) working at Banaras
concluded that the use of small and rnediun sixed aseeds
gave significantly higher net yield¥ = than the uss of
large seeds. From & popular leaf-let by liltra snd Bose(1947)
after conducting field experiments at Kanpur it is observed
that the per acore potato yields oould be significantly
raised by resorting to the use of a larger seed aize,
However, they conocluded that to employ large siszed seed
was not praocticable in the absense of adequate cold
gtorage facilities, Burton (1948) showed & direct corre-
lation of seed sise with the ylield,

By iucressing the seed sise of Jarjesling Red
Round variety, the ultimate tuber yield per hill was
inoreased ( Eapoor, 1951). Singh, 8% a). (19563) found
that increase in sise of potato seed produced linear and
progressive increase in the yield of tubers, He also
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found that there was no perceptible ditfer'enec betweaen
the yields produced from the two l.'ower. categorisa of 1*
and 13" dianeter, sizes lower than 1" diaueter category
decreased yield and were uneconomic. Net average tuber
yields of 1708, 1909 and 1913 Xg./decare were obtained
by usdng 26, 50 and 100 gme. of seed potatoes in |
Norway ( Ingebrigtsen, 19563). Di Az de Mendivil,et sl{1953)
reported that the lstgest tubcra'gav- the highest
yield. 3imilar results were obtained by antchev {1959)
in Yugosiavia, Luijendijk (1954)stated that the increased
gize of seed tubers incressed the saleable ware potatoes.
He got 41,000 Kg./ha. from 1argest grade of 45 « 55 mm,
diemeter and 33,350 Kg«/ha. from smallest grade of
25 « 28 mm, dmtw. Worner (1954) showed that the
average yield in the § year experiment were inoreased by
10 bushelw/acre by doubling the size of the ocut utt.;
from 22 gm. to 44 gm. and for a fixed eizse of seed pieces,
the yields wers increassd by approximetely 123 btushels/aore
by decreasing the ‘average size of the seed potatoes from
155 gm. to 29 g, the lowest average ylelds occured
when tuﬁara weighing 165 gm. Q.ra out into 8 pleces
and the highest when the tubers weighing 50 @t. were
planted whole, “ | S
From the repart of C.F.i.1. Patna (anon.,8955)
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and that of U2, (Anon,, 1957) it was noted that the

yield increased with incrsase in seed size. Montague

and Ivine (1955) noticed that the larger seed tubere

outeylelded more total yield and less perosntage of

ware grades ( over 3,25* diuumeter ). Yo. Cubbin (1985)

Teported that the incressed in yleld were obtained in

most tests as the size of sesd used was inoreassd from

1 oz, to 2 03. In #est Germany it wae recorded that wit»b.

an inorenss in sige of seed potato the orop ylcl.fi was

inoreased, (Anon.j 1957). Similar results were cbitained

by Roer (1957) in Norway, Ariyanaysgem (1958) in Ceylon, .

Chandra (1961) in U.S.A., and Singh,et al. (1961) in India,

At Bhanlang ( West Bengal ) it was found that the 14*

size tdubers gave the highest yield of 40.75 mds./amc.

compared to 25,03 mds./ac. and 20,36 wds./ea. from 1%

and 3% diameter tubers respectively. ¥o significant

aifferenéc,hotuocn 1* and {¥ tubers was found (anon, 1967).
Jut of 75 experiments Jahnl (1959) concluded

that the large tubers gave significantly bvetter yields

than suall ones, irrespective of whole or cut seed potatoes

Flaminl (1957) reported that the total yield was increased

aa the size of the ssed potatoes were inorsased from

30 oo, to 120 gm, By increasing the weight of eaoch sett,

from 10 gm, to 20 ém., the yield inoreased by 58%

( Jannsccone, 1987),



Caaudhuri and Casudhuri (19338) cbaerved at Burdwan
{ oot Bengul) that seed tubers 1," in diametor, 1< tuvers
to tae 1b, in coubination with 80 1bs. ¥, 160 1lbu. § dyeud
80 lbs. KaO/uaore gave the highest yield, Bishop and
wright (1959) noted that the tot.l yields of tubers were
incrensed By increasing the sett weight, Iatil (1961) found
that 3 oz. seed :ioce gave significantly betisr gross yicld
than 1 oz. ane .0z, But the net yleld ( grous yleld -
soed used ) was similar in 3 caseo, .uri (1963} reported
from . his Gystexmtio investigation that the total yield
inersased as the size of the sesd potato was inoressed
from ,* to 1{* dianeter,
ix) upecific gravity - Chendrs {1961) reported that tne
{noresse in seed plece oise incroasced the o. eSific graviWy
of the tubers produced.
x) . 18 digease - Inoreasing seed 0ize
Lowess the inoidence of mosuic diceasa, ojccially in shulwe
variety both at Kanpur &nd serrukebads U. . (.nones19d0=0¥e

it was reported from west Geruany (.non., 1957) that with
inorease in sise of vesd potato the ;ercentage of virus
disensed tubers harvested deoreaced. Birecki sud
Roztropowlos (1963) Teported frow Foland that from tha otand
point of virus disesses the use of seed tuber of moderaté
olzm { 60 gm. %0 70 gu. ) offersd the greatest seourity.
Tubar size resompended « .slawmen (1933) recommended 1.0 03y

of seed sine w8 the wost eoonomic seed, Tinely and
pryent (1939) showed that oy timum seed weight wao 8 0l



( 13" to 34" ).5ingh and vakankar (1943) recomended
suall seed andASuri (1963) sug:ested 1" diameter seed
tubers under Banaras condition. Mitra snd Bose (1947)
observed that 1* seod size was the economic. Verma (1953)
opined that the most suitable size for Phulwa varlety was
between 1° - i1i* diameter. Out of 56 field trials in
Nether lands Reestman (1953) recommended the use of
larger seeds to growers who required esrly 1ifting of

of potato as the oropz‘grown from larger seeds uatured
earlier. aAverage weight of tubers of certified seed was
2.5 02, in 1950 { Boyd and Lessels, 1954 ).Linares (1958)
stated that the best seed potatoes were -hole potatoes of
40 gm. each, If cut tubers were to be used them should
weigh 50 gm. each.

£ffeot of epsoing-cum-grade on yield -

It was reported by cingh (1952) that & unit change
in spacing, however, produced more effect on yield charuoWer
then a unit charmcter of seed size. Further he streased
that the closer epacing with large secd was risky.

Roer (1957) noticed that in yeara of good yleld & spacing
of 30 om, was the wost economic with the medium sized coeds,
other wise 3 widest spacinge gave about the same net
roturns, With large seeds the widest spacing was the vaost
esp001811y 1n years of low yleld, Chaudhuri and Chaudhuri(
conoluded that 30" x 8% spacing in cowbination with 1;*

1958

tuber size gave largs percentage of ware tubers.
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The result obtained by wWarren (1968) was that the
whole or halved tubers 1.5 oz. in weight, planted €°
apart produced significantly higher yield of standard
size seed tubers than did 1.5 oz. sett ocut from tubers
selected at random and planted 12" apart. From the trials
over aevoul.'yhi'a in Peru, Llaveria and Montalvo (1958)
showed that the satisfactory results were obtained with &
norsal spaocing of 30 om, between hillse where us several
small tubers were planted per hill, They alsc stated that
with the same weight of seed potatoes/ha; pimilar ylelds
were obtained frou planting small, medium and large tubers.
Jedderson (1958) stated that the secd tubers weighing leas
than 1.78 oaz., planted 9* ap#wt in the row, yielded less
than normel 2 o2, seed and were not suitable for seed
production becauss of swell number of stems produced,

Bishop and wright (1960) showed that there was little
difference in yields between i oz, sebts spaced 7.5 apart
snd 2 oz settas spaced 15" apart. They conoluded $hat the .
large setts spaced 7.5* spart produced the highest proportion
of under sised tubers,Tuber size wie influenced more by
spacing than by sett welght., As recorded by Kelley, 8% al»
(1961) the small grade seed ftubers at the closest apaeing
yielded about the same as the normel grade at the widest
sploing, but less Wan the norwkl grade at other spacings
if harvested early. 4% the normal hurvesting date,; yield

\



frou both grades at the olosest sracing were equally

high, the small grade saed tubers ylelded the higher
proportion of ware and olass B sesd tubers. The results
obtuined by Patil (1961) was that 16" spacing with 3 osz.
pseed weight gave the higheet gross yield in all the three
years under study. The highest net returns were obtained
with 24" and 1 os. seed weight in 2 out of 3 seasons,

A8 observed by Singh, ¢t al. (1961) the net ylelds were
in favour of large (1i® - 13") or medium sized aseed

( 1* « 1}* ) plunted at 2' x 9" spacing. omell sized seed
( 3* - 1* ) planted at o wide spacing (24" x 1' ) gavo the
highest proportion of ware tubers in the produce, whoereno,
for the produstion  of predominately seed size tuders,
large siaed seeds ( 1i* - 1" ) were to be planted at &
very c¢lose spacing ( i§' x 6% ),

Recommended spmoing-ocun-seed tuber grades -

Highest net yield was obtained by 3ingh and
wakankar (1943) by planting cmall seed with 9 spaoing.
Reestuan (1953) arrived gt the conclusion that the practice
of using 26 mm. €0 28 um, seed, oclosely spaced, was &
safe one and recomuended whensver financially sdvantageouss
The plant population recommended by Luijendijk (1954)
for conditiona of Netherlands, for the 35 mm. to 35 xus.,
36 wm, to 45 um., 45 wm,to B um, grade were 0B, 45, und 35

thousands/ha, respectively., The gradee of 35 mm.te 45 s,



with 55,000/ha. and 45 mm, to 55 mm, with 46,000/ha.were
the bvest for growing seed potatoes. Boyd &nd Leassels {L954)
prined that the precise combination of seed sige and
spacing were of minor importance i.e, & grower should aim
to plant at the gptimum seed rate regardless of seed sise,
The optimum rate of planting at 1952 prices of 'A' and

'HY certificate seed was eatimated to de 16 - 17 owi./acre.
Yield triale over several years indicated that the inter.
mediate planting rate approximately 12 tu/ac. was the

best. Wwith this rate,close planting of amall seed piecaes
was preferable to planting seed pieces of double the

weight at twice the distance. (werner, 19556 ). Mc.lubbin(1955)
reported on the basis of yields and orop price figures

that the highest returus / sore wae obtained by planting

2 oz. seed at 8* epacing. In Californias, Bishop and

wright (1960) etated that 1 oz, setts spaced 7.5% apart wnd
2 0z. setts spaced 15" apart were the most egonomic rates
of planting, Under normal soill and climatic conditions

of the hills of Himechal Pradesh, as stated by Patil (1961),
the most economic returas from Up-toedats variety sould be

obtained by plenting 1 ox. seed in rows oraced 24" apart.,



The ifuvestigations reported under this brochure
were undertoken in the foru of a field experiuent
in the plot Lo.8 ( A Blaock ) of the farm of the |
Divialon of Agronomy, during the Rabi season, 1963«-64.
This experiment ocovered an irca of 0,2024 heotares. The
topographiocal gsadient was from North to South, with good
drainage.

It is evident that vefore carrying out any sxperiment
on & particular patch of lund, the previous hiotory of
the land intended for experiment and the local prevailing
olimate muat be known due to their direot beoring on the

results of the experiment.

The season-wise cropping pattern of the plot slnoe

last 3 yeare is as follovwd g«

Kharif, Rabi,
1961«62 « 3tudents demonstration plote.
1962~63 = Cowpea - Tobaseo .
1963+64 ~ liaize - Potato,

Lipete i>

Bhubaneswar 13 situated about 40 miles west of Bay
of Bengal. Its altitude is 23.5 meters above the mewn
seaslevel, Geographieally, it is located at 20°0.15' (H)
1atitude and 85°-52' (E) longitude. The mean anmal .
precipitation approximates to 1646.43 mm, of whidh 1316,04 m,



Table 1, Bhubsneswar, Orissa.
Meteorological Data, ( November, 1963 to February, 1964 ).

'YX ZYXYPYRINEIER YR L S 42N N9

Mean wpaxizom 1, 00 200000000000000000000000000000000000000000000000000000000000000000002000000000000 00000

gerature in 0= Mesn minimm toua- Helative humidit Rain fall Ko.of rainy
Bonth, Current. .. LReratore in @ T AM, —d DM, inwn, = __days,
D‘,’:‘ Carrent. B.N;* Current. O.N.*§ Current, D.N.* Current, D.Ny* Current. D.N,*w

31,20 - :
ovember (28,27) &?‘ 120 - 42,97 95.10 46,08 45,90 - 3,77 T 566,75 1 -1
Decsmber (16.23) - (69.04) -  (49.67) -  (s6.75) -  (2.50) -
Docsnber 27,40 Y0y,

(27.08) ~

aIery 29,20 ‘ :
’ )

r.um &.70 .2.
(33.48) :'3.

1‘040 - 0026 giom “oeo 41.40 + 2.73 0 - 2. 16 0 .20 16
(14.68) = (88.00) - (38.87) - (2.18) = (2 ,16) =

16,60 45,62 93,00 41,28 45,00 +12.38 0 16,68 0 =2,00
(10,98) = (91.72) - (32.64) - (18.,88) = (2.00 ) =

19.& ’2.35 93.m '.'lom 46.00 +17.m 24.80 -24.05 8;00 *’5.00
(16.95) = (90,70) = (29.00) - (48.85) = (5.00) =

200000 R008 2000000000008 00,
N 0P 000800000000 000000000 00000000000 00 00000006000000000000000000CE 0000000008000 000000
-

::l:m‘li“ " §n bracket indicate the $ T < Traces,

\t of 5 years.

*s DN, - Deviation from normal,




Meteorological Dats, ( November, 1983 to February, 1964 ),

...'......"......’.....'Q.......'...Q......‘....‘.l....l.’l.....l.O................. 0000000000000 002000000000000 00000

¥Mean maximum tem= Mean minimum tem- Relative humidit Rain fall No.of rainy
parsture 1n C® _  porsture in 8 © 7 AM, i —1PM, = __inmm, _ _days, __
Nonth, Carrent, O,N.** Curremt, B,82* Curremt., JN.*§ Current. D.N.* Current, D.NY* Current, D,N, **

...‘.‘..0......."...‘l........0.‘0&.......'...........0..00.....l.....c.....ltl.‘l...'.l.....0000.0.0-30.....0.0.'.

m 31‘% +2095 m ‘2.97 95.m ‘.'6.(5 45.% - 5.77 T' .56075 1 - 1

Decsmber
Decsanber 27,40 40,852 14.40 - 0,28 91,80 +3.80 41.40 +2.73 0 -2.16 0 2,16
(27.08) - (14.66) = (88,00) - (38.87) - (2.18) - (2 ,16) =

Jeruary 20,20 42,94 16.80 45,62 93,00 +1,28 45,00 +12.38 0 «16.68 0 «2,00
(28,28) - (10.98) = (91,72) - (32.64) - (16.,88) = (2.00) =

February 30,70 -2, 78 19.30 #2,35 82.00 +1,30 46.00 +17.00 24,80 -24.05 8,00 +3,00
(33.48) - (16.95) - (°0,70) - (29.00) - (48,85) - (5.00) -

00 00 G20 000 20500000000 006000000000000800 0000003030000 0000000060 000000000000 00000060000000000000080000000000008000000000
P

The figures in bracket indicate the ¢ T « Traces,
normal average of 5 years,
#* D,N, = Deviation from normal,

9%
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are recelved from June to September and 439.39 ma, from . ..
October to May. Mean maximum temperature @uring the hottest
part of May and June varies from 35°C to 39°C and the-mean
minimum temperature in the coldest month of January varies
from 13°C to 15°C. Rainfall during the growth period of
the crop ( from 12,11.63 to 2_4.2.64 ) 1s 24,80 mnm,

The data on the weather conditions are obtained
from the meteorological obssrvatory of the Agronomy Divisim
of Utkal Krushi Mahevidyalaya, Bhubaneswar. The weather
conditions for the whole period oi’ the experiment from
November 1963 to February 1964 together with deviations
from the normal weather conditions were calculated for the
last 5 yoars. These calculated data. incorporated in table 1
anfl Fig.I wmanifests the prevailing conditions of tempera-~ |
ture, rainfall and humidity during the season under study.

BATBERIAL,
(a) Ihe soil} ; |

The s0il type of the experimental plot is loamy eud
and well drained. Soon after layput of this experiment and
imnediately before application of any basal dreaping of. .
fertilizer, the soil samples by the help of & soll auger, -.
to & depth of 15 om. from the surface from randonly
selected spots spread over the ex:porimenta-l plots from .....
both the replications were taken. A represontativo ccmponto-
sample was taken for both mechanical and chemical analysia,
gimilarly also & composite sample of soll was teken for

the chemical ansalysis at post-harvest stage. The analytioal



The following methods wore used for the chemical
analysis of the soll sawples,

1. Total ¥ was estimated by Ljeldahl method.

2. svailable ¥ was estimuted by Bray's method,

3. available £ was estiuwated by Bray's method.,

4. Jrganic C by Graham's method.

'5._ p by Beckmant's clectronic pH. ueter,

from tho above tadle it is found that the ooll of the
experimsntal plot 18 poor with rousrest to i and ¥ status
i3 moderate. It ioc ucldic in muture. all the matrients
supplied to the crop have not veen utilised and honce the
post-harvent analysis of the sample chows thc precsence of
more of the nutrients than that of the soil sample takon
‘before the atart of tho exporiment. It was slso found that
the acid&ty of the soilu oligatly inoreused during tho
oropping period.
(v} IThe varisty a

The variety used in the experiment was iled Fatna which
io synonymé to Larjesling Red Round which is un old
indegenous variety probably introduced inte india fron
iurope during ag early as geventeenth century wud is ,
sincs them, extensively cultivated in plains. It 15 a late
maturing and high-ylelding variety in plains but keeping
quality i» good in hills. Ito cooking qualities ure : -
gooks on prolonged voiling, easy to peel, flesh yellow,
vaxy texture, flavour strong, and plessant taste. It does

not stend water~logging conditione, perticularly in



figures are presentsd {n the tables (&) wnd 2(Db).

Table 2(u) - Showing mechauicul unalysio of
gurface so0il (15 ocm).

> S TP AP SO 4O T W WD SV W ES A TGP Op B B e W B S B T W B e B TP I R T GE P TS 0N W D AR WP U OB B G 0P 4B G B WP W SR OB SD

Eartioulars, kergentage of compositlon,
Coarse sand C - 53,95

Fine sund - . 28.80

311t . - 9.40

Clay : - 8.78

Textural clacs - Loamy sand,

Table 2(b) - Showing tho chemical composition

of gurface voil ( 15 ema).

WP S B TN I TSN 4 0 o $5.05 B K OF W WB AN OB WN B8 G WP M WS WS O TN WS U0 % WS G BV @ P G G o e N 20 0840 G BB WD GR WP G A0 WS W W T S0 e

pre-sawigs —  foSt-hurveot,
karkioulers, amount, pmount,
Total N 0.081 § 0.003 &
Available P 288,40 Kge/hn. . 343.00 Kge/hu,
Availsble K 97,44 Kgo/ma. 116,36 Kg./Le.
Jrganic C 0.625 % 1.075 %
¢ 1+ ¥ ratio 7,716 11.5669
o 4.5 4.4

O T T T i . T T R I I P



figures are presented in the tables 2(&) «nd 2(b).

Table 2(u) - Showing mechanicul analysis of
surface soil (15 cm).

- TD P W AP S QR D TG TGP WD WY G NS G TS BV Gy S5 B T ap o Gh A0 GO WD AR B WS 05 WS B US DO B B 3D 0N TGN AR IS SO 4B GBSO 4P TN a6 W W W S B W

Coarase sand C - 83.95
#Fine sund - - 28.86
511t ‘ - 9.40
Clay . - 9.78

Textural class - Loamy gand.

Iable 2(b) - Showing tne chemionl composition
' of gurfuce ©0il { 15 ome).

AP Al U BB YRS A5 G 4 G5 G5 G PO B T T A O P SR DS 4 S D T OB BE G5 S0 S SB.WE Y @ W DG e B 40 RS 0F S e S wh D G S0 G G0 I O 00 U
pre-sawing,  [foSt-harvest,
Lartioulers, pmount, ' pmounty,

Total N 0.08 £ 0.093 &
Available ¥ 288.40 Kge/BBe . 383.00 Kgu/hu.
Available K 97.44 Kg./ha. 116.36 Kg./ba.
organic ¢ 0.628 % 1.075 %

C s B ratio 7.716 11.650

.4 4.5 4.4

W@ W R . B W W W W W D e e W S W o W N A o e W



The following methods were used for the cheniocal
aml.yaia of the soll sawmples. ‘

1. Total 5 wase estimated by Kjeldahl method.

2. Available P was estimated by Bray's method.

3. Available X was estimated by Bray's method.

4. Jrganic C by Graham's method. _

5. pH by Beokman's cleatronic pH. meter,

'E‘rom the above table it is <fLound that the soll of the
experinmental plot 1u poor with respeot to X and 7 status
is moderate. it 1o acldio in nature. All the mtriont-
supplied to the crop have not been utilised and hence the
post-harvent analysis of the sample chows the presence of
wmore of the nutrients than that of the solil sample takon
‘before the atart of the exporiment. It was algo found that
the soiduy of the soils olightly increased during tho

oropping period.
(v} Iho variety i

The variety used in the experiment was Red Fatna which
is nynouymi to Darjesling Red Round which is en old
indegencus variety probably introduged iuto india frouw
Lurope during as esrly as seventeenth century and is ,
sinoce then, extensively cultivated in plains. It is a late
mturing and high-yielding variety in plains btut keeping
quality is good in hills, Its cooking qualities ure : -'
gooks on prolonged voiling, easy to peel, flesh yellow,. .
vaxy tsxture, flavour sirong, and pleasant taste, 1t does
not stand water-logging conditions, pertioularliy in .
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the early stageo which uny recult in a complete wilting

of the orop. It responds very favourubly to 1lidveral wsupply
of nitrogen tut very little response to potussic fertilizer.
a8 to its tuberization it is a short-day sdapted vari.ety.

on socount of 1ts extraue sucoertidility to viruc diceases
it is neceusary to periodiocally renew the seeds from ctooks
grown in the hill r.gionn. The seed tubers were obtained
frou the cold atorage, Cuttack. Three grades of different
size of the ceed tubers used are given below.

3ize in suth Dismeter in mm. veight iu gms,
‘(bmal]_) u,p’co 13 20‘51
6 (mediun) 13 « 19 7.407
8 (large) 19 - 25 13.820

(o) Zertiliszer used s

Calciunm amuonium nitrate, single super phosphate and
mriate of Fotash to supply N, ¥,05 und K0 rospectively |
were used,
(d) diseellispeons 3

For the primary oultivation the mould board plough
wan used for firet and the seocond ploughing and for the
subsequent ones the Desi ploughs were used. Hund toole like
rhaurah, hos with loug handle und spades were used for
{nter-culturs. Baxboo pegs, ladles, meter scale, dial
miorometer and plannimeters were used for singling out the

pl.into and taking observations.
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M B

(a) Experimental techniques

The oxporiment was designed to study the.effaect
of spacing and seed tuber grades on the yield mad size of
potato. The plan of lay~put is given in Fig.2. The detalls
of the experimental technique are given bolows
(1) Reglens

The experiment was carried out in a 33 ‘
confounded factorial design replicated twice with 3 blocks
of © plots each in a total arca of 0,2024 hectares. Thé
effect of RP2G2(W) and RP2G (X) are confoundeds '
(2) Lrestments 1

There There were 3 treatments of 3 lovols each paking

a total of 27 treatment combinations. R is the row spacing
P 1s the Plant spacing in the row and G represents the-
tuber sizes. Tho detalls are given below,

I. Spaocing (1) Row to row (R)

Ry = 40 cm.
Ra - 60 Clis .
Ry =~ 80 cm.
(11)Plant to Plant(p)
Py - 15 om.
Pqg = 20 ome
93 - 26 cm.
II.Seed tuber grades (G)

Qa - 6 guth,
G3 -~ 8 guth.

(3) Blot size t
(1) Grosg plﬁt 8izo - 4‘8 De x 6 m.s Or w-3 5 ol

or o 1 . ha, or 0.0020 hs
02229 ’ *
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(41) Net plot size - There are 9 differeunt net plots
due to 9 spacing combinations as per the detailo

given below,

ﬁa Jarticulars,  opacing, ares, Heogtars faoypre.
1. Rl 21 - 4.0m, x H,7m, 22.80 sqg.m. 433.5964
2. Ry Py = 4.0m. x 5.6m. 22.40 8q.m.  446.4286
3. Ry F3 =~ 4.0m. x 5.5u. 22,00 8q.m.  454.5455
4. Ry Py - 3.6u. x 5,7m. 230,52 8q.m. 437 . 3294
5. Rg kg ~ J.0m, x 5,6m. 0,16 sqg.m. 496.03517
6., Ry ¥3 - 3.6m, x 5.0m. 19.80 sg.u, 605.0508
7. B3 Py - 3.2m, x 5.7m. 18.24 Q.. 545,456
8o Ry ¥2 - 2.2m, x 5,6ma 17,92 8q.m. 668.0357
9. By ¥3 - J.2m, X Bo5m. 17.60 8Q.W, 568.1318
(4) Ares under experiment 3

Total ares - U2.m, X 3<.me O 2024 8q.W,
| or 0.2024 ha.

Hunmber of plants i.,e, plant population in differont
plots varied due to the different spucings. o the constant
mmber of plants was not selected for tne purpose of taking
observations though a constant aree of 3.6 sq.m. with
different plant populetion was selected and divided into
3 samples with 3 rows. The wows were selected by using
one-digit Tippet numbers keeping seide 3 rows on elther oides
to eliminute the bvorder effects, Likewise on¢ plaut in
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each Tow wad suvleocted by using two-digit randowms numbers
leaving 2 lines on both sides, otarting frou this particula
plant the number of plants in & semple whioch is one-third

nf the whole sample taken for observations were counted

for all observations frou 3-w direction. ihe pegs were

fixed on either side of the sample plants only for comparing
the yield of tubers, But for studying other agronomio |
plant characters 10 plantc from the sample with J plunte
fyom 1ot sample row, & from 2nd sample row and 3 from Jrd
sanple row were taken in each plot. In ouch sample row the
two extreme plunts and the mniddle most ounes were selected
with exception of the ind samplo row where in-stesd of the
middlenost plant, 2 adJaoaut‘middle planto werse taken,

zooh sub-sample plant was warked with lavlie. The uumber

of sample plants with total and net population for difrerent
sracing oouwbinations is given below

Spacing come Total No. of  No. of plants MNo. of sample

binations, planto in in net plot, plants,
gross plot.
ByPy 480 330 L x 3 g 60
RiP2 360 280 15 x 3 o 48
RiP3 288 220 13 x5 g 3
RoPy 320 228 153 x 3 ¢ 39
RaPa 240 168 10 x 3 g 30
RF3 194 132 8x3n 2R
RaPg 240 162 10 x 3 ¢ X
H3F2 180 113 9x3u dd
R3P3 144 88 8 x3ald

.nnu—o--_-o,-'-.uon-vw-—-**'**ﬁﬂ-y



(6) sgutietical ammlysie 3

All the data concerning the yield and the
biometric sbservations were manslysed statistically. The
effects of HFG and RG2S wero found out frouw both replications
and each of the efiects of APZ G2 and REZ ¢ were obtained
frou replication I und replication II res;eotively. Yue
analysis of verionce tsole wuas prejured. The treatment
effecto were tested by '»' test. Ihe Btandard Sr¥or of wmaans
and oritiosl differences at S5» level were caloulated by

the following formulae

sein(m) = N IS
. ( for main factors )

aad el
v [ = ( for treatwent combination )

-~

C.D.(0.05) u Sei(m) x/Z x t at 32 df. at 5@ level,

The grapho wher .gver found necessury were drawn
by utilising the mean figures of observed data.
(v) £48)d Secunique s
(1) / ; tivation -

The field wus ploughed wud oroes jloughed by the
mould board plough and two subsequent ploughings were done
by Dest plough. Thorough laddering was done both vreaking
the olods and for levelling. The ploughing and 1eddering
were done on the 5th and 6 th Hoveuberi®s3, After the

thorough preparation, the plot was laid sut sccording to te
plan on the 7th and 8th Hoveuber 1963,



(11)_seed and mowing i

Juat before planting the healthy seed tubera
of Red Patns variety, were treated for 1 minute with
0.5 ¥ aretan solution. The tiabers were plantoé on iith
and 12th Hovewber, 1963.

Lines were marked and shallow grooves vaere
dug out with hand hoes on the 1ines us per rowvsto-row
distence and the basic fertilizere were applied uniiormly
in the grooves and mixed thoroughly. Then with the help
of a rope the treated tudbers were planted at various
rlant to plant syace as per the treatments mentioned earlier.
The seed rate par hectare for different grades of diff.
erent spacing coubinations is given below.

__-_Q-".Oﬂ-'.-'--'nqun-uqﬂ-.o.-ﬁmu.-q-ﬁw“n.u D g I G B D P e SO B W B D S

2gad rate in .

Treatment Population JEN RN Juthh

combinati - (*000 ) (13 sm.) (14-19 mm.) (19«25 wum,)
ons,
RyPy 167 410 1237 3141
RiP2 125 308 926 1603
R1P3 L %00 246 741 1234
Rg¥y 113 276 830 1436
RgPa a4 206 623 1077
RoF3 67 168 47 860
RaPy 84 206 623 1077
R$¥2 83 168 467 808
RyP3 80 133 n 641

PR T B B I TERT I T R R I B I B B A X )

(344)

Manures and fertilisers were applied with



different guantitios and methods as detailed below 3

L L L L L L T X L Bl L AL L Ll L LA L L L 2 1 T X T L 2 L L L fad 2 D b L 4 & L g i d dod d bt i

Manures/Fer. Doses/ha. Juantities

tilizers, ( iu Kg.) pt{ FRet riethods of application,
FaXoile Pyv00 7 Basel,at final lund

| projpuration.
liePewK o Ceaciewl. Besal application of
fortilizers 80-160«80 206 entire quantity of

Super=3.240 super and wuriate of
Muriate of potash and half of
votashe CuiroNe and the rest
0.432 . of Cehdi. topdressed
at firet earthing.

(4v) Jzxigation j
The schedule of irrigation during the entire
growth period of the orop plant is given belov 3

#othod of §
irrigation. . jSrequency. Dates. douarks.

" » . " popyengoree T 2 K L L L. 4
WOEP W G5 TO G B D W D WS A T e G YD 4D > o W 0 B "ﬁ'.oq’“‘-'.wqqh"‘ -

Pot watering . 3,11.63
e ¢ ‘2;11' ou alternate day.

19.11.63

Sprinkling 21411463

by 8coop. 3 4e11,63
27.,11,63

Flooding. 2 29.11.63
3.12,63

nrrovw 7 11.12.63

1rrigation. *to. At ten days interval.
27.1. 64 L

(v) interaulture

The first sarthing followed by hoelng was doue
on 812,63 and 9,12.,63 and the second earthing on
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26,412,633 and 27,12,63, one replication each day.
{vi)

As mentioned earlier, thc healthy sesd tubers
wvere aelic’cod for ptar;t.ins and juet before planting the
tubers were dipped in 0.5 % *Aretan" solution for a
minute only. Total spraying materisl of 330 litres con~
taim.t;g 0.3 % of Blitox and 0.2 fb of Taf firin were sprayed
the whole experimental area in order Lo prevent early
blight and to control Epilao¥ina beetle respectivelyt
twice on 18.12.68 and 6.1,64. |
(vi1) Haryesiinz j |

when the potato plants attained the complete
dry stage, the orop wvae harvested, Border plants were
dug-out on two conseoutive days on 18th and 19th February
1964. S0 also the sample ylants on 20,2.64 and 21.2.64,
rest of the plots on 22,2.64 and 23.2.64, The fresn weight
was recorded immediately after harveat.

All pre-harvest obeervations wers resorded on
five different dates at ten daye interval starting from
forty~five daye after planting. unless otherwise specis
f£ically mentioned,

o The germination oounts were taken thrice from
87.‘11.@3 t0 17.12.63 at10 dayes interval. The percentage of
germination was csloulated for each subw-plot exoluding the
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border plants, The first sprouting scattered here and
there was noticed on 21.11,863,
2) ervatiaons reco _ e plauts p.

1) Humber of mhoots per hill - iash hill heviug
one seed potato gave rise to different nuubers of shoots
wvhioch were counted and the figures so obtalued were averae
ged out,

ii)average heignt of shoots per hill - The
height of the mein shoots of 10 hills were recorded in |
oms, from the base of the plunts to the tip of the
meristem. The average was calculated and aftor seomd
earthing 5 oms, uniformly were added to this as the bLase
plents were covered by the ecarthing which was found to
be on an average S5 ons.

11i)Leaves per bill - The nuwber of lsaves of
sl) shobts of esach hill were oounted and recorded on the
five dates. The average was culculated, |

iv)sten girth « The stem girth at 7th interncd
was measured by dial miorometer and the figures were
oonvcrto'd into centimeters as these were in inches.

¥) Virus oouunts - The ' ‘plonts affected by
virus {Bugose) were counted and recorded on 35.1.64 when
tt was expected to be maximum, The data were transformed
into percentage values,

vi)1esf ares » When the growth was expedted

to be maximum, an observation was taken on leaf aXoa.ly
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using plannimeter taking the 7th leaf only to aascount.
vii)Nunber of branches - Oue observation on

the number of branches per hill wus taken on 4.2.64 at

the end of the vegatative growth, |

II.  kopte t_observations ;

All the sample plants which were within the
 pogs fixed and et the same time differing in number from
plot to plot were harvested separately. The grading wase
done to represent 4 suth { 13 mm.), 6 suth (14«19 mm,)and
8 suth (above 19 mm,).

Observations regarding root length, nuuber
and weight of tubers per sample and per hill gradewlise,
specific gravity of tubers and weight of dry haulm .
were taken,

1) Soil snalysis - The composite soil sample
at pre-soving and posteharvest were snalysed chemically
and NePeK.y Y, orgenic carbon were assessed on both the
scomposite samples, Only uechanioal 8oil anslyweis wus
done on presoving sample, '

11) &Starch content in tubers « The starch
gontent of tubers of eomposite sample for I grades was
snalysed by *Direot Acid hydrolysis wethod*. The date are
given below 3

iarge 13.24 %
Klﬁgul 14,45 %
Suhll 8.79 %
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1i1) Specific gravity of tubers from

sample plants - The tubers from different plots on oﬁu&}.
weight Lmeis were taken and washoed thoroughly to rewove
8011, dirt etc. and to eheak souking of water while
taking the observation. Then the tubers werse dipped in
vater in a measuring oylinder graduasted 39 1000 oco.

The rise of water is equivalent to the voluwe of potato
tubers of the partiocular sanmple. By dividing the weight
of potatoes by its volume the cﬁaciﬂo' gravity was

d.tmn“o



During the period of investigations reported under
this dissertation various plant characters ao mentioned
in the foregoing chapter have beon recorded to ascess
the effect of different sizes of seed tubora.'row und
plant sepacing, independently and in combinutions.'rhe
results so ocbtained are presented in this chupter and
aroc dealt under two seto of otudies ;

1. Growth und developuent studica.
2. Post-harvest studiéa.

The analyois of variance tubles are given in

appendix.
I. Growth ond develgpument dies s
1. Germination and final plunt ation 3 -

Sound germination and good stund of the crop 4o
a precurgor of the ultimate waximization of ocut-turn of u
orop. So the percontage of germination and final plant
porulation wore studied as presented iu table 3 and ¥Fig.3
gnd Fig.11 ond o detailed description is given below

Seed tuber éize - The treatucnt diftercnces were
gignificant with respect to size of the seed tubers. The
151'80 seed tubers gave asignificantly meximum percentage
of germination of 84.69 £ and medium and swall seed tubers
were in dbpoending order giving 79.42 % und 77.68 #
germination respectivelye This trend and condition with



respect 4o plunt population wos uasintuined throughout

the study. But in the lact study"on geruination percentusgoe

on the 35th day wfter plunting liorge seed wad oignificuntly
ravle 3.

average yercentage ot cermination ut earlier
srowth 8tage wnd inal piunt porulation.

- geruination Snsl plant popu-
sreatsonts oiy8 after transilunting lation 10 days bcefore
35) 25 35 harveotins in trans-
formed value.
Ralavels,
Ky 3.59 72.95 81,36 64.46(31: 4)» )
Ry 3.86 75.63 82,60 64.81(81s 9 i)
Ry 2,75 67.92 77.84 2.,06(78. O )
v test. 3ig. olgs Se31ge Lewige
E l! evoels.
¥ 3428 63477 77.79  62.15(Twe 2 1)
Fg 3.29 75.35 81.98 64.91(c2. 0 ;o)
P3 3,61 74.38 82.0: 64.29(81. 2 ~ )
tpt teot. deige waedige HendlZe Heolge
galevels.
Gy 1,99 04.26 7.6  61.,24(70. O )
G2 3,49 75.42 79.42 63.14&?95 6 ;
1t test. sige sig. Dige oig.
c.D.(OoOS) 0.8 5.98 5516 3.63

s 0 G5 " S T O W e P W DA B0 W

guperior to mediun and smull seod though the latter two
41d not aigfer much.
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Row space - Regarding the rowespacing in the 'ﬁrat
stage 60 cu. gave the highest percentage of germination
and wag at pér with 40 ocu., both bveing siguificantly
superior to 80 om. In the second obscrvation 60 ou. guve
aignificantly maximin gexrmination percentage und was at
par with 40 on, which did not differ significuntly frou
80 cn. The differconces in the geruinstion in the third
and final plant population count were not gignificuut but
& trend similar to that obtained at second gount was
noticed in both the caseon,
| Plant ogpace - lo significant differences could be
found in percentage of gmination: in all the obéervationa
‘reocorded but increase in peroentage of gerwination was
observed with tﬁe increase in plant spacing in ull the
three dates of obamatioﬁa. though u e8light deviation
was the result in the final plant population utudy where
20 om, ga¥e the maximum plunt porulation followed by
25 om, a.nd 15-om. gave fhe minimun,
| Interaction - There wus no signifiount differences in
germination a_ﬁd final plant pox:ulaﬁion pe’réeneag_e due to
the treatment combinations,
2. ‘.mb of ts_per .
| The nuuber of shoots is an important growth compommnt
whioh ultimately governs the yield of tudbers,
The average data on numdber Qf shoots per hill

onloulated for the five observations recorded are presonted
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in table 4 and graphically represcated in Fiz.4 and the
stat.iatical'analyeia reveals that the differences in
' Za'b;e 44 )

Average nunber of shoots in cuccessive
growth stage.

, vays after planti
Treatments. %ﬁ Bg %ﬁ L 75) 85

D A D WP s Ay P P TP DF D AP R W G QN S5 TR D 4 h T G T TF S ED o GO SO B G S GRS U AP B VPGB G TGN GD S5 K W YD HP G T WD A W I we TS A

Aol VLS, A

By 2,04 2.17 2.7  2.09 1.6

Rg 2,00 2.09 2.11 2,06  1.63
'3 teot. HeSige leSige HNoSiyg.,. N.Sig N.oige.
I: _,;evg;s.

Py 2,010 2,07 2,07 1.97 1,57
'F' test. Ue31ge He31ge H.o4g. oige. Sig.
Gelovels, A |

Gy 1,40 1.51 1.61 1,59  1.30

03 PLYR 1) 2058 2060 2446 1.91
tFy tant. sigs Sig. oig. S3ig. Sig.

3 «E(m) £0.074 #:.078 30,077 $0.053 40.048

C.D.(0.05) 0.217 0,29 0.226 2.170 0.132

3ig. - Significant.  N.5ig. = Mot aignifiocant,
mmber of shoots per hill due to the Puber grades plunted
were found to be significant all through the five stages



of obvservations., There were no significant differences
found in number of ghooto aug to either row-spacing-or
plant opucing except the later stages of growth where
differences were siguificaut due to pluut spaoing only.
3¢ged tuber size - The differeuce between the wuximum
and winimum number of shoots per hill due to size of
peed tuboers gradually showed a dovnwuard trend with the
aging of the plants, It was aleo found that larger the oim
of the seed planted greater was the number of shooto perv
hill and the thr&g different siﬁos, large, mediﬁm und
amall, gave the average Buuber ofl ghoots to the extent of
1.91, 1.73 and 1.30 respectively in the final observation.
Bow @pace - As to the row tpaoing there m:x& mich
of 2ifferences notiood 1n the nnmbor of shoots pcr hill
in all the obazervations. ‘ '

Plant spadce - The mumerical appraisal of the data
showed that in the later growth stoge from 75th‘day tae
plant spacing showed some significant differencs. #roum
the statistical wnslysis it wao found that 25 ou. gave the
mnximum number of shoots bmé wnn at por with 30 om,
whioh did not differ from 15 om. '

Interaction - No significant differonces were found

throughout the growth except on 756th day after planting
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due to plant space and seed size coubinations. From the

Table 4( a} .

average number of shoots per hill due to
P X G interaction at 75 days after rlunting.

)

COMEB A EP ERUO U NP AR SE A SR ER EE TR A AN G O UR WO TP % B U TH QP WU G YIS SV GF HH WO WS G ap BB S G5 TP WO GH TN W TR P e W TS 0 W o B W s @

—ft b 9 YV €18
P.Jevels, G G2 G3
Py 1.48 2,27 2,15
3..3 n :00101 ”QDO 00296
(m) (0.05)

table 4(a) it was geen that 25 om. Plant space in conjunce
tion with the large socd tubers gave waximuw and the close
plunt space combined with ouall tubers gave minimum number
of shoot per hill.
S P eight »f the plant. .

Helght 18 an index of »lant growth and hence
its otudy is quite essential. Five hiight measurements
have been ¥econrded at 10 days interval and the average data

after being statietically analysed have been presented
jn tavle 5 and Fig.7.

Seed tuber size - irom the table it is evident that
4n the first oveervution the height was influenced by the

asize of seed tubera., Large tubers were &t par with wediuuw

and both were oicnificantlv superior to swull tubers,
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Jhen the pluntas were ¥ days old, it vus found that

cuuall tubers oxcceded iu Jgrowth to large onus bui both

were at rar und sijuificuntly superior to suall tubqrs-
Te Da

avorage neight oi plants in cm, in
pucceussive growth stage.

8 after planting. '

Treatuonts. 'y, . 2 :!EB" o ""B'E}' — 9%"" 55
rR,levels, '

Ry 24,79 41.78 48.23 50.35 56.83

Rg 25,37 41.52 49,08 5<.29 55.0d

R3 23,06 46.70 00.16 53.69 57.74
'F' test dendge edlge Neslge Seslge iesige
Eslevels,

Ry 24.26 40.52 47.87 50,78 5v.01

) 24,13 41.99 50,567 53.16 53.26

P3 23.83 41.99 49.03 52,27 56.13
'g t.st' :Ho;)igo ﬁoﬂ’.&o J.aiso chi‘. aoﬂ’»g‘
GelOVvelsa,

Gy 19.24 35,91 46.2: 49.71 55.51

Gz 25.48 43.13 00.76 05:i.94 56,32

Gz 27.50 44.97 50.49 53.56 58.57
'F' test. Sig. 3ig. oig. Sig. eods
Sef (w) +1.094 20,844 £0.866 1,005 20.911

C.D.(0.06) 3,208 2.4756 2.540 2.947

The same trend in growth with resrect to height wao
observed at third obaervutions..fter 75 deys tho difienence

in height wers aluoot of the sinilur nature ua that oi
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first obsorvation, The heilght measurements woere found
not to difier much due to three grudes of tubers plunted
at the last obgervations i.e. 85 days after planting.

Row spacce For row spacing 30 cm.,although infexriorx
in early stuges proved to be supcrior to 60 cu.
and 40 cu. in the later stages but thewe waé no signifi.
cans differences in all the obsarvationu;

Flunt space -~ As to the plant gpace it can Ye :
_pentionedlﬁhnt 20 ouw. gave the f£ullest plants though
the differences in plant héight due to different plant
spaces were not sighificant.‘

Interaction - In all the observation nb difteronceo
of the treatment couwbinations were found to be significuant

except in the third ovservation where tho coubinations

-Zuble 5 (&) .

Average height of plants in cm., at 65 day®
after planting due to P X G interaction.

. 0 - nununo--un-h---lﬁﬂ“”nv-u--------u-nn-u---«.—'--—--‘u

P. levels, ' Gs Jovels
‘ Gy Gg 3
By | 1.47 2,38 2,36
Pg 1.50 2.13 2.62
T 1.55 2.27 2.82
34i(W 1.499 CeDe(P.08) 4,396

of plant space snd 9eed size gave significant differences
as found in tavble H(a). Jut offsuech treutment combiuutions
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15 cm. plant space coubined with medium tubers produced
the tallest plants ( 52.42 cm. ) 25 cm. plant space in
conjunction with small tubers were at par and inferior
to the rest which were also at par.
4. Number of leaves. ‘
The leaves in a plgnt life, in general play

Table 6.

Average number of leaves per hill
' - in successive growth stage.

G 00 0 08 0000000 DL OP OB OYN OO OO 60000t 00 000ttt e

Days after planting.
. B T

Treatments, 45 5 65 85
R.levels. o o SR o
Ry 3117 36.17 54:26 63.82 45.30
Rg 33.43 39,93 60.71 74.91 49:43
Rz - 28.83 39.66 69.39 85.53 54.64-
'F' test. N.5ig N.3ig Sig. sig. WN.3ig.
2. 8 . : ’ ' ) T
lﬁgfl | 29.23 34.41 54.30 62.08 40.60
Py 30,53 38.90 63.65 73.34 51.19
Pz 33.67 41.45 66.41 88.84 57.58
'F' test. W.5ig. 3ig. Sig. Sig. Sig.
Gl.levels., R o ' U
G1 22:56 31.81 56.71 173.20 56.59
Gg 33.60 40.27 63.99 77.43 48.62
Gz - 37.27 42.68 63.66 73.63 44.16
'F test. sig. . .sig. .B5ig J.5ig. N.Sig.
$.% (m) =1.695 =..549 =..657 =3.664 =3.635
€.D.(0.05) 4.971 4,543 4.860 10.745 10.660

an eminent role as they are the kitchen fo: manufacture
of food which is so vital for living being. It is of

special importance to the crop like potato where in



addition to mect the food requirementlof the pluant for
growth, a heavy anount of fodd is to be stored undor-
ground to supply food for human consumption. Therefore
the study for differende aspects of leaf attracts attene
tion of 341 engaged in scientic research.

vith the aove object in view Jive observations
on muuber of leaves per hili were taken and the data 8o
obtained were statistically analysed which reveals the
foilawing(table - 6 and Pig.6.)

Seed tuber size - In the first cbservation,
45 days after plunting large and medium tubers were at
par and both were significantly superior to small ocileo,.
In tho second observation a similar trend was noticed
as to tho difference in number of leaves due to tuber
gredes. In the third observation, it wus found that medium.
tubers gave the highest mumber of leaves but wnn'at
par with large tubvers,botin were statistiocally superior
to small ones. In the later stage of growth there was no
pignificant difference in leaf mmwhar due to tubor grades
but 1in the last obsorVacion. it was oboerved that swall
gseed tubers showed the tendency of producing maximuu
number of leaves.

Row space - jrom the date it wus found that the
differences in minber of leaves indifferent treutuments

in first two observations were not sigbificant. But 60 om,
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gave the maxiuzum number of leuves in both the oboer-
vations, In the third observation, 65 days after p}uun
ting 80 cm. was found to be significuntly superior to
60 om, vhich in turn wes significant over 40 cu. In

the fourth obsorvation, 75 days after planting the
data rcvealed that 80 cu. gave maximuu nuuber of leaves
and was at par with60 cu. and both were significantly
superior to 40 om. In the last observatinn the trend
was 1iko that of fourth onc but the differences were not
significant. |

Flant space - Regarding plant sracing the data
in the first observation revealed that 25 om. gave
mexitum nunber of leuves followed by 20 om. and 15 cm.
without any oignificunt differouces but subsequently
the differencen were oignificant and <5 om. Plant opuce
continued to give mexiwun numbor of leuves ull t.hrogghout.
The number of leuves produced per hill was maxiimu at
756 days after (plantwc after which the 1eaf muusber
was raduced,

Interaction « The statistical data revsaled that
there were no significant differences inthe leaf number: .-
‘due to treatment combinations throughout the growth periods
5.  Lesf sress

It 10 not only the number of leuaves per hill
wvhiah counts for food synthesis in a plant tut also
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it matters much av to how large they are . Keeping in

view of this fact, the leaf urea was recorded 82 days
planting and the data were analysed etatisttnaliy and

presented in tatle 7 und Ffig.d.

4able 7,

Average leaf area in sqg.cmn. at 82 days
after planting.

LA ] ee L IR IR J OL“r.;r;;.'.’ . ".0.0."O...0.00....’.’OD
Treatments. 1iun sq.ouw. *F' test., S.E(m) C.D.(0.5p)

I E FFREREENREX RN I NN NN NN AN R 2 B I R EE B I NI RN A B BE BN B N BN L BN B BN BB B BN ]

20 LEVELS
R, 60.11
Rs 54,00
eveLs
Pg 59 .66 N. 5ig. e
¥3 59.67 = 5.9
els
Gy 67,38 3
Ga 59.63 Heuige
03 67.13

.Q....Q....l'..l........CC..@.O..IQQO..'0...00..‘...0'..'
There were no significant differences in leaf areu due
%0 treatuwents. But the medium sized t:vers were found to
produce the largest leaves. The size of the leaves wlwo

inocreaned as the rows were closer but u diagoually

prrosite tread whse found due to plant spacing where
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larger leaves werc produced us the‘tubers wero planted
viider, .

Ho siynificant differcnces in lesal urei were
found due to trocatwent combinations.
6. Stem girth.

Thickness of the stem is one of the important
vegetative characters which govern the yield of tubveras,
The uverage data on stem girth resorded on five differ-
ent dates were statisticully unalysed.

Sead Suder size - 48 evident frouw the table 8
and F1g.5 the tuber grade affected the stew gdrth in the
first observation 1;0. after 46 daye of planting. Lurge

and wedium tubers were at par und significontly superior

to small ones. In the gecond us well uo third obuervution
there wero no significunt differences due to tuber

grades but the trend was of the samc nature &8 that of
firot one. In the 4th observation, 75 days after plunting
the trend was diagonally onpooite where suall tubers .
@avo significantly more stem girth, was &t per with uedium
ones. In turn medium tubers at par with large oned. The
differences in stem girth due to grades were Wot elguificudt
in the lact observation though large und suall tubers

were found to be sujerior to mediuw oned.

How 8pace ~ o far ao the row epuoing was

eoncerned, no eignificant differences were found due to



treatuonts iu tho first two observations. Zlere 60 ou,
showed o tendency to hehave better thun 30 cu. and
40 cn.. Ia the third oboervation clthough the trend was
sane tut the differences were significant. 60 om. and

30 cu. were at par and both showed more stem girth thun
40 om. In the uext obveervation u similar trend was noticed

Average sten girtn in wm, in successive
| growth stage.
Treatments. D-gys after planting. ) '
P w 33s) 7o 35
L ] g. [ 4 [ - . e (] '/. ¢ce ®o0 8 280000 e 9
Bl 6.54 7.6 7.33 6.73 6036
' test, NeSige WoSig. Oig. Sige Nosig.
Ps Jovels,
P1 6.36 7.28 7.41 6.83 6.41
Ps 6066 7039 7.5‘ 6093 6.86
'F' test. K.Siso 1‘03130“03180 313. HOSM;.
Galevels,
Gg 6463 7,30 7.51 . .40 6.50
03 ’ 6087 7046 7063 6087 6065
7Y test. 31g. J.3%h, N.3ig. 3ig. N.oig.

..'.0‘.0.'..’..”.9’“."l."'..Otl0..’...0.0.00"‘00'..

In the final obamatioﬁ, no treatment differeuces wvere
found to be ocignificant.

Plant space - As regards the plant spucing no
significant differcncesdue to treatment were found at
the initial growth stage. In the last two observations
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it waus noticed that 26 om. wus apparcntly superior

to 20 cu. and both were uinifiocuutly superior to 45 CLs
Introduction - The averuge datu sn stew

8irth 4o uveiloble frou the statisticul —nulysis pr.uented

in table 8(a),3(b) wnd 3(¢) it wus found thut the thrag

l‘uble é ‘ g" ! .

Average usten girth in mm. due to
R X P interaction at 75 days after planting.

....00‘.‘.0..0.'0.....0.'..’.....".'.............—........

Rslevols
F.Levels, D ng R3

es R sscenBrtets I

G e P 0N tRP PO PCLOOEPINILOOEIIBILEEIIPIROIOSIDNOGSOEGETS

Py 6,66 6.98 6.86
¥2 6.76 7.02 6.97

LU AL AL AL AL L U BN IY IR B I I B B BN K SRR Y RPN S U B BE DY BE B A BN RS BRI B AR I B ZCIE IR A I BN B Y

S.i(m) - 0.03 CeD.(0.05) - ©.06

zable d‘ b! .

avorage ston girth in mm, duc to
R X G interaction at 75 dayo after ;lanting.

S 008528 0008000000000 VtRCONCCOROURNGEEEIOIOROBRYEEIEBSISOEEELILQSRESESEROSEDPSE TGS

Bs}eyelo,
g.Levels, B} R2 Rs .
@00 00 8 00 0 q0008 008 20060800000 N B tOACIILSIILENSSITIOSERYIE T ROy LN

Gy 6.87 6.95 6.94
G2 6.86 6.91 6.98
G3 6.7 7.02 6.88

0 0 00 0 0003 0009890008608 2200808600880 8°0880% st eoslytnssgoooen

d.ﬂ(n) - v,02 CQD.(O.O&) - 0.06
faotors i.e. Ry P, and ¢ in cddition to behaving . -




independontly significuntly superior were aloo found
to influonce the otew girth significantly in their

Tuble 8‘ 02 .

. Average stem girth in mm, due to
P X G interaction at 76 days after planting.

..000.'0;'..o.l.t-n.coo.t‘.o.00..00.0..000000.60.0.000:..

R.lovels,
G.Loveols. P ¥ P3
.'...6‘1".‘.......é:éé...“”.‘é:éé.'.‘."é:é';.. ooooo e o e 00
Gg 6.77 6.87 7.0
G3 6.91 6.91 6.80

FE R KK N NN N A I B B A BN B SRR A B AR AR B I B IR BN RE B IR IR BN B BY BN S AL N ) I YT ENENFNEYE X IS

Seis{m) =~ 0.02 CeDo(0.08) = 0.06
all poesidle coubinations ut the 4th stage of observation
1.9, 75 days after plunting.
e 4 Of branches per -

Plant growth is a combihcd offect of inorease
in the plant parts both astdal and under-ground. The
effect of growth is refleoted upon the ultimate yield of
& orop Plant. The yield of potato cannot be pushed up
by plents unbranched btut vy pla_nt.s having number of
brenches which ia an index of bvetter grewth, with
this oonception in view, in the last stage of growth
period the counts on * Fumber of branches per hill *
were recorded and data obtauined were statistiocally
sgnalysed and presented in table 9 und Fig.od.

From the table it i{c noticed that the ifferences

in numvber of branches per hill were significunt
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due to tuber size and row gyacing. rlwnt orucing did
not show any effect on the number of brunches.
Table 9,

Average nmunoer of branchegs per hill.

0‘..000000000000'01‘00..0!00-....oocooa.l-o-o».a-oao.-o’a.

iumboer of

“reatuents. brunchos. ' test. o.s(m) Ced0.05)
PP O CDN BB 0G0 000000 0000000000080 0R02gnspgevecerp ol
R.,levels.

Ry 7.76

RZ 9 006 biso

Bs 9.90
Eslevols,

P 7.97

r2 9.56 Uesig. =0.50 1.63

P3 9.19
Geletoln,

Gy 10.29

a2 8.7 54g.

G3 8.16

PP PP NS EP PRSP PP R POEtBRsasEtetoset e RestierTRbIRsespe

Hogarding tuber size the small tubero proved
to be significantly suporior to wediun and large tuboro
where the latter two were at jar.

80 cm. Tow opaco gave oignificuntly muximum
pumber of branches when coupured with 40 cm. sud the
muber of branches per hill were about 10 and 8
respectively.

There wamno signifiount differences in number

of brunches due to the treatment coublinations,
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8. Eexcentage of viruse-cffected plants «

It 48 but naturul to plant afresh seed materiul
always from the original atock available from hills to
avoidiléoea in yield ccused by different viru.
which/8o fatal to potato. 4ll the same it is of impor-

tence to see that the crép is free of virus infection .
Table ;0.

Abversge traunsformed values of virus
affectod plunts.

.'..‘Q.Q‘...’.l.‘..‘.‘.."..‘.“'..‘_Q.......l....’..'...“'.‘.

Tronaforuned o ~ .

Treatmﬂﬂ‘bﬁ 2 values. ¢t test o .E( m) C.d o‘ 0 000)
R,l6vels. )

By 3.208( 10.29) |

Ry 3.421(11.70) 31g.

Rz 3.366(11.33)
Bslevela,

Py 3.208(10.29) :

F3 3.429(11.76)
o !2&9!8‘
Gy 3.367(11.27)

62 3&557(11037) HoSiso

Gs 30231(1°o76)

..'....‘.......le}.".0'.!..O'.l‘_'.t..c& 29 e CB RSN NIOD

(Figures in bracket indioate the wean percentage,)
and 18 s.healthy one all taroughout its growing perilod,
To have an idea of viruo incidonoe, if any, noticed in

the plants &n the experiuent under report, the nuuber
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of planta affected by virus, expecially by rugose type
was recorded plotwise &and the uverage data obtained -
were otatiosticslly snulysod und presented in table 10
and »ig.10,

As found from the tuble the diffecrences
in the incidence of virus in plants due to tuber uige,
wore not signifiocunt though the significant differences
wvare found due to row and plunt opacings. Small tubors
were mwore affected than large tubers and the percentage
of infeotion on an average due to small tubers was
11.2% a8 against 10,76% of plants affeoted by large
tuvers. The percentage of affeoted plants was found
to be maximus in mae of 60 cm, sow 6Pslae vhich was
at pur with 80 cm.,l and both munifested significantly
more percentage of affected plants than 40 om. row spuce.
Plant space offzs cm. exhibited more percentage of
affooted plants and was &t par with 20 om. und both
gava' significantly more percentage of uffooted plunte
than 15 om. It :wo noticed that wvhen tho spacing was
close the porcentage of virus affected plants was leas,

Interaction . Table 10(a), 10(b) -~ |

The differences of two sets of treatment

combinationa, R X P and R X G were found to be significant
In the first set of oombination it was found that
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1,

Rirgoaused ¢.v alguost verceatuyuo of virug l:icidence
waa@re igks did ARe lewst. iu the cecoud set us ciul.row

Table 10( a) .

aVverage trunoformied values of virus
cffocted Llurts due to X .. 3 intoractioiu.
0000000000 000000C600C000E0000C00C00Aeesasstoecssctssccnsncaenene®

8.
P.lovcla, By Ro R3

tr0messeesrese*®’

00 @B P 0o PO QOGP PIBIE VPO Rgltgersasears e

Py 2.694 3.482 3.447
(7.20) (12.12) (11.80)

Po 302 3.457 3.315
(19.90) (11.95) (10.99)

PS 36627 J|325 J.934
- (13.15) (11.05) (11.11)

PR AN A N I IR R I I I N N I R N R N A N N N N N N N Y RN N A

Q.LKUQ ) 00030 C.D.(0.0ﬁ) 00235
(¥icures in vracket indicate the weun porcentoge)

Zable 10(b).

average transformed values of viruo
cffected ;lunte due t2 R 1 G inteructiona.

88 9890 S 0000 IR LEPIPPRtEREsNREsEOLOIbROIOIERCESTEIBIOETVYTOIBOIEOCEQREOSERTSY

B2Vl
6.107013. uEL _ Rz aar

Gy 3.424 3.462 3,184

(11. 79) (11.98 ) (10.14)

Ga 3,29 3.456 3,356

(10.43) (11.94) (11.46)

Gy 2,970 3.346 3.626
(3.82) (11.19) (12.43) .

o0 ..g:s(mj..;'..6:656.°..'&:5:€6:65) 0‘835

age)

{Figures in bracket indicate the mean peroent
opace in oombination witin large tubers caused Lmximum
porcentage of iufection but 40 ci. Yow UjL0O cownbined

with large tubers did the uinimun.
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9. Root lengzth.
The plantas aboord thoe nutsients through their

roots from different depth inside the soil. 5o intake
of food froum deeper cub-30il 10 wore or less dependant
upon the ¥oot longth, With tala view tne waximum longth
of rirots wore meusured and vrecorded, |
| | Igble 11.
Average root length in on.
000"‘000.'060060;.Gc.itlo'tltdctgevoiooogattiv'O)Q‘rototao'

AVOrage _
Treatuents, root length. '»' test. S e m)

AR AR A N N N N R N R R ENEREENEEREEE NN RN R XY

Relevels,
Rl 21,06
Ry 20401 G348
R3 20,59

Py 21.66 :

P3 21,11 Ne5ige & 0456
?5 20.14

Q ,;eve;m '
G& ‘ 20.24 .
(}2 - 21.11 H,.Sig.
G3 " TY ‘

‘00!00..10@;60“0‘06060«oQ&OQQOQg;oQii.b‘o.ot‘-'Qo..onocu

The data obtained on the maxiwum length of

root, were m.tisticauy cnalyoed end the uverage waximam
root length are presented in tatle 11 and plotted in

PMg. 14.
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The anulyals revealc that the seed tﬁber s8lze,
plant or row space did not exert any effect on thé
maximun length of roots. Howaver, there was & trend to
increase in seed size. On the sther hand with the
rlanting of tubers wider, there was decrease in root
length when row and plant spacez were considered.

There were no significant differences in uaximum
length of roots due to sll possible combinations of the
treatmento,

10,  yejght of dry heulm per hill.

Imzediately before harvesting the crop the
dry haulmo were collected and their weight per hill was
recorded and the data obtained were anslysed otatis-
ticaully, ( table 12, Fig.12). Significant differences in
wveight of dry haulms were found due to treatmenta ae

given below,
It wao found that large tubers gave significantly

more yicld of dry haulm to the extent of 14.20 gm.

per plant es compared to 10.79 gm. und 10.65 gm. ylelded
vymedium and small oeed tubers respectively. In cuve
of row opacing it was found that 30 cu, gave aignifi.
cantly more dry haulm than 60 om. which sl®o yielded
significantly wore than 40 om, 30 far the . lant spaclug
was conoerned 26 om, did not behave differently from
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20 cule wid both ove ciniricuntly wore dry nsulu
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differences due tn interaction of row spacing und the
size of tuber grudes were signifie&ntg'ao o, row°
8:zee with large tubers was sigunificant over ull other
combinations. 40 om, row cpace with large tubers guve
the minimum woight of dry buulums, '
ii. Eost-hnrvest studies .

After the harvest of the crop total yield of
tubers per hectare, number and weight of tubers produced
per hill und per mauples, the apecifio grgvity or tubers
were recorded and the datu so0 obtained were at&biétiw
cally analysed und the resulte are given under tuls ohapten

1. Zotal yleld of tubers.

Total yield of tubers ure jiven iu tuble 135
and graphicully shown in Fig.15.

Seed tubers #ize - A regardo tae tuber
yrades it was found that tue three gradoe - large,
wediun and swuall tubers gave tuber yields of the ordur of

89,45, 78.11 und 63.35 gquintals per hectaro respecti-

vely. The differences in yield were signifiocant.
1L.argo sized tubere guve significantly higher yield than
mediun size whiocn also aignificantly oute-yielded
suall oized tubers.

Row spage - From the statistical unulysio it
was found that the yield was influeuced by tihe row u;acing



/

(#9)
(%]

40 om. aopucing gave tho highest yield to the tune of
Fe2472 quintalo per hectare und wus signiticantly .
superior to 60 cm, which ulso guve signific&ntly higher
yield of 79.5< quintuls per heotare thun &cm. spuce
with 58.67 quiuta.ls por heotare of tuber yiold,
Tuble 13,
Avorage yleld of potatb tubers in Quintals

per hectare.

BN SO 2080 PQO S 000000 30000000 0¢P 02000900000 ¢esa0asestsePeOtIREPTe e

Treat.meizts. Yield of

tubers. '*Frteat. S5.5(m) CoDef0.09)
ielavels
Ry 92.72
R3 58.67
Lelovely.
Py 78.71
Pg 77 .49 Ne3ige = 2.74 8.04
levela,
Gy 63.35
Gs 39 .45

.,..o.....a..."D.O...l.‘o....oooc-o'.‘.to&..oot..tlao...Q

Flunt space - From the statistical sualyois
i1t is seen tnat the planting of tuberu in rows at the
different spacings of 13 cuw., 20 ouw. amwl L5 om. gave tuber
yields of 78.71, 77.48 and 74.71 quintals per hecture
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reapectively.: The differences in yield wers not
;oignific.unt,

Interaction -« PFor the tuber yield point of
view it was agsessed that the different faotors were
independent of sach other and they did not influenwm
the yleld in conjunction. .

24 Grades of the tubers ¢

After harvesting the tuvers were clasuified
into 3 grades according to the diumeter of the tubers.
. Large ( wore . than 1v mm.), nediun (14-19 wmui) wnd.
-owall ( upto 13 uni). The welght and mumber of tubers
por sample ( 3.6.oquare ueter )‘ and per hill, were
recorded and data obtained wers analysed statistically
and prcsontod in table 14 and 15 uand Fig.16 to 19,

1 QSQQ.‘L....I (larg.ez ware)

Seed tubgr alze - .is.gniﬁcunt diffexenaaa in.
,welgat of grade I tubers produced were found by pluiis
_ting differend 0izeo of seeds, both for sample and
- hill basis. Large seod tubers produced grade I tuvers

~ of more woight than momll ones.

' Row 8pace - On unit sample basis the diff-
erences in wbight nf grade I tubers produced due to
row spacings were significant, how svaciugs of 40 -6m.

48460 om, guve more weight of grade 1 tubers than
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JHon, but on Yasis of weight °f tubers ver yield 60 cu.
and 30 cu. were superior to 40 cue ‘

Plant spuge - 40 regards the plant smacing
thnugh there was mno wvignificant differences due to
treatuonts when saloulated per sewmple hasis, there
was o regular trend of docrease in weight of Grade 1

tabers ac the plunt cnueing increwsed frow 15 ou. to

256 om. But per hill basio, it was found that <5 ou.
was oignificantly cuperior to 20 om. and 156 ow. where
the latteor two maré atlpar. It was noticed that tho
yield of Grade I tuber jor ﬂnmmle wa3 auite reverse
in order when cGoupared with that/h&ll.

Interadtion - .o interuction was signifiéuut
a8 found frou the stutistical anulyseic of two sets of
data on welght nf grade I tubers per sample basis and
per hill bvasise.
11)  GRadS.dd .« ( Hedium or seed )

irom the gtatistionl wnulysio it was found that
the trend of increase in welght of grado I1 tuber yleld
wse similar te that of grade I tubers. But in case of
grade II tuber yield the difference due to treatuents
were not siguificant both in case of per suuvle und per
hill banea €xceut the tow-s,acing whomo aignifiocunt
4t fferences were found on unit sample baocis only.



Here in case of weight of grade II tubers per suuple,
45 c;u. was superior %o the rost of the row spaces.

- But tho yield of grade 11 tubera by weight per hill
was more in cuse of 60 au, followed by 30 cu, and .
40 cu. without anmy slgnidicanoce iu their differences,

Zable 14,
Average weight of tuberse.

PSRN INNPECNSOORNRERNGRALICINDINEENOEESEIPOPBLEICINORIOGIEOROITPOIEOS IS

- Fer sanple ~ Fer hill
Treatmenta ( in é%,_)____n‘; ___f_(_i_g_@_.)_____'____
Gr.l Gr.il Gr. ‘Gro Gr.11 Gr.iii
8000000000080 0abersRstertscnefrrncsrenratcsrores ey
E‘*%%flﬁ‘ 1.967 0.703 0.213 43.056 15,13 4.71
Ra 1.485 0,395 0.113 64.45 17.06 4.83 -
'R test Sig. OGCig. oige Gig. dedlge Heodge
1 1.926 0,584 0,165 47.256 13.42 3.97
) 2 1.770 0.544 0.188 54.92 16.78 5.62
P3 1,723  0.490 0,135 70.87 19.42 5.28

LAl t”t ﬂ.SiBo H.5ige LHa3ige Sig. BoSiga HQS’.“‘

levels g ‘ ‘ o
Loieyelo. 1 1:596 0,500 0.196 45.61 15.60 .66
a2 1,884 0,541 0,156 60.06 16.57 4.82
ag 2.137 0.577 0.136 66,45 17.48 4.36

7t taest 31g. Ne3ig. ﬁoéiﬁ. 3ig. dedige Jdeddge
S.B ‘n} :30130 :000‘1 ':00017 :4056 :1032 :‘J.S?

G.ﬁ.(0.0&) 0.381 0.130 0,060 13.37 - -

No interaction wus significant except »
'p X G coubinations in ouse of samle Lasis us prosented

in Fg.14(a). 18 ou, plant spacing in ocombination with
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4’ .

large tubers wvas sﬁperioz‘ to all other combinutionc,

Average woight of Grade II tubers in Kg.
due to ¥ X G combinations,

in ( sample busis )

0‘."?.C'."...I'D‘QUOQCOOCCQQQOQ.O'Q‘OOOOOOQCQQQCOOOQ

FP.levela.

G.levels. Py ¥ P3
T
9y | © 0,391 0,647 0.464
G - 0.612 - 0.459 0,551
- G3 u 0,750 0,529 10,456

.............;.......3......;...............;ﬁ.f....‘..
S i (uQ =  0.071 . c.n.{o.OS) 04203

15 cm. with amall uefl tubers gave m;nimm yield orv

grade I1 tuber weight. |

114) grede I11. ( amall or ohas )
Seed tuber size - irom the data it was 3ecn

't‘hat as the 8ize of the aeed tubers inoreased frouw

@ to @3, th; yield of mn oized ( Grade iII ) tixberl
dooreased. Jut tn no case the iaifferonocu“wnro nigni-'
ficant, |

~ Row space - In ocase of row spaocing 40 om.

produced significantly wore small tubers, oulculated

on sample vasis, followed by €0 om. and 30 cm. where
the latter two were at par. But when ealoulated per
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hil] bvoois it wao found that 60 ouw, guve more yiaid
than 40 cm. wund 20 cu, without any significunce in-
differences.

Flont opoce - a8 to tio - lant w-aciixs
date 02 Srdl eizod tubors on saumple Hesio verd «nulyod ,
it was found that <0 cm. was better thun. 15 cu. and
25 cm. In cuoe af tuvbers rer hill basis 20 ou. Wad
better thau LH cu. und 15 cu.

intoractioa - Pnore were no significant

aifforoncoo due to the treatwont cd biuctious.

Uyzber _of tubers,
1) gredo X.
Soed tuber size - By unalpefing the data

on wumber of grade I tubers on unit cemple sud per
2411 bAoio 1t wee found that tae largor the seed tubsr
wmore Same the miber of large tubers produged. Lurgo
seed tubers gavo wore number of tubors thai wediw
tubers Mt bogs were at -ar «na significauntly supur
to 8wlll oneg,

dow Jpace -~ Vheun the IO o, uClng was anu~

1ysed on seuple basio, 40 om. gAve more nuwber of

grade 1 tubers gnan 60 om. but both werc at par and
ﬁut on hill basiv

jor

significantly, guperior to 80 om.
60 oi'e PrIved ¢y be the hest in producing the nunber

of grode I tupers but was at par with o, o wid both
were signifiogpt over 40 om.
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FIG.18. NUMBER OF TUBERS PER HILL.
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Zable =15(b)
Percentage of different grades of tubers e me
in the produce.s |
' —daight basise .
Troatments. Gele Gell, Gelll,. Godo . GrelisIGr, 4
- Sien o Wy g Wiam 60 O FPEY Wian nu e GO SPED THIB BN N an WP o 15 SR ON B0 4N TOEN BN BN GD SHES K s When e SO ey M
Belovelse
Ry 68.5 24,0 7.6 7.8 343 .9
Ro 74,2  19.8 6.0 345 3206 33,0
Pl 73. 1 2008 60 1 3200 %05 3207
'Pé 74.2 20,3 6.5 333 B2 WS
Gy 68,2 23.3 8.6 263 33,8 40,2
" Gp 74,0 20,1 6.9 33.1 336 333
Gy 75.3 19,8 4,9 346  30.7 29,7

® Figures in the body of the table raﬁrasenté
the calculated percentages
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tubers produced increased us the size of thc geed
tuber increased from Gy to Gz in both the unalytical
data 1.e. on sample and per hill bases.

Row space - For row spacing it was found
that 40 om, wao significuntly superior to 60 cu.and
80 cu. und the isttor tw were at par in cuse of
sample basis. Reverse was thc case with the nunber of
grade II tubers produced per hill, where the nuuber
af tubers deoreased with inoreased svacings from
40 cu. to 80 ou,

Flaant svace - Regarding the nlant spucings
the trend of funcrease in yield of nuuber of grade II
tubers was similar to that of row svacings. In oase
of sawple besio the yield of nuwber of grade II tubers
deocrsased us the spacinge mcraasac; from 15 o, to
25 om, but the opposite results were found in cuove of
per hill bausis whers the incressed numver of ‘grade 11 .
tubers were associsted with the increased plant spacinge °

" Interaction « MNo olgnificant differences
were found due to treatment combinations,
114} grade Iil.

3eed tuber size ~ The astutisticel analysis
revealed that the yield of grade 1II tubers deorecased



s

us the Jced tuber size increased frouw Gy to Gz ib both

oased of per sauwple und 1er hill dbuseu. In uei hher
cxse8 the treatwent differences were signifiocant,

Row svaok , - In caze of row spacing 40 om.
was signitlocantly superior to 60 om. wud 80 ow. where
the latter two were ut voar dm cuse of sample busis,.
But regarding por hill basis 40 om. wus found %o
produce wore nwaber of grade 11l tubers then 40 om.
and 80 om, without any oignificaunce in the differences
due tn‘ trutmont.’e.

Flant epwoe -« 50 far as tho yield of
mde' I11 tubers wes concerned, 20 ou. guve maximum
nuuber of gndo 111 tuvers followed by 25 om. and 15 om.
in both caees. But in cuse of sample basis 16 om. gave
wore mmuber of grade 1II tubers than 25 om. but the
reverse was the cuse yer hill where <b ou. gave more
mmber of tubers than 156 ou.

| Interaction -~ There is no significant
dil;tqrenac due to eny met of treatment combinations
in relation td the yleld of nuiver of grade 1Il
tubers either per sample or per hill basis,
3. Reeifio EFUVALY o

~ The statistical auelysis of data on specific

gravity revehls that there were'no significant diff.
ermoes in opecific gravity due to the different



treatmonts.

However, frou the tresd it wue found that
the auwall seed tubers yiclded the tubers of usniﬂoanw
morye spocicific gravity than wediuw and lurge seed
tubers an found in table mumber 16 and Fig.l3.

Juble 16,
Average enoocific gravity of tubers.

[ EFEXRENYNNERRERNRN R A RN NERNER RN ENNEN RN NN R NNNENERENEFWRENINEFY

Troutuentd. Specific gravity, '3 teet. 4 8( m) .

XEXEIXEEREEYEXEA SRR R NN SRR NN NEREF R AR RN NN E R ENEN NN N R NN ERENN XN

B‘l%?“!' 1.0703

Ag 1.0666 desig.
83 190712
| gl | 1.0672
Py 1.0708 deil@e  # 04007
Ps 1.,0607
fudexaie. 1.0708
Gg 1.068% Uauldge
Q3 11,0601

QO NPT O NINS RGO NNTL8000060 200000608280 vitRRIbPRENLLY

In cese of row sracing G0 om, gave « 0lighQy
nigher specific gravity than 40 ou, and GO ou, COmySe )
ring the treatwento of plant spaoing 40 on, was found
80 be the vest. 15 on, gave Righer 0)00ific gravity

than 25 om. .
o Sateruetion was found to be oignifiount

regayd ing the ©pecific gravity of tho tuvers. The maall
grede tubers in eczbination with meximuu row spaaing '
{ndiceted the uaxizun wpeoific gravity to the extent

of 1407784



YIELD IN QUINTALS /HECTARE.

YIELD IN QUINTALS / HECTARE.

F16.20. RESPONSE =~ CURVE FOR GRADES .

9071

80

707

60

100r

80|

701

60}

61

90t

50

g

Y=35.645+2.175 X.

y =
G2 G3
GRADES .

RESPONSE CURVE FOR
ROW -~ SPACING .

Y=128.045-0.85125 X .

R‘2 R‘3
ROW-SPACING .




Response crves fitted to variows levels of row
and pisnt spacing and seud tuber size.

CP P S0 BBEOS 2500046002020 0 ¢NPORDEEVCECAESROOPESRIEDIPIPRNRLNCROPITDNEGTPOENOEUELEOINICLROEEPAOOREIDPRETPOINOGEPIPERRLTY X E R X EETEY]
. N

Sousee. 18 N S.8. . NS Cals'r Nature of  Response curve equation.

Tesponse
curve.

L 1 10,440.7524 10,440.7524 77,1280 linear Y= 128.04500 - 0.85125 X
R.ymdratic 1 175.6065 176,565  1.296 |

RTotal  © 2 10.616.%68

P.linear . 1.  144.5204  144.5204  1.0676

P.omdratic 1 7.5080 7.5060 0,054

P.Tolal . 2 151.8264

Seed sise. | |
G.Linesr -6128.2003  6128.2008  45.2709¢ Linear Y = 55.645 + 2.175 X
Gegumdratis  54.8816 54.8616  0.2575

Ge.Total - 6165.1419

B o r »

ErTor 2978.1190 185.3680

0 0RO 00N EEI O IR ETIONEI03000008nteeatastototannsstistiod 200 90020 0E0P00LINEINEREtNUIETERcItrI eEoReEsIsTROIRTIOSEIARECOIOTRSCOIITD

The response cwrve equations vers arrived at hy the :

formula - ¥ = & ¢+ bx, where 'Y' represents expected 3
yield, 'a' the ylield at first level, °'b' the regression
constant and 'x' the lwvel.

* Signifieant ( 0.05 )
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feoponse ocurve und moonomics of yroductiong

Respongg curves for .. and G.

Aedponuc curves were worked out in order to

upogess the nature or reépouses at taree levels ocauch of
row space und seed size.ine oqubtion o the res oise curvas
aré given under the last column of tho tadble 17, From the
variance table the nature of respouse cirve for row 8 ace
was found to ve negetively linear i.e. with the increase
in row orace, the yleld decreused from 92.72 Q./ha. to
653.67 Q./ha, res- ectively. Sut tne narure of response curve
for eed eize showod o positive lineurity i.e. witn the
increase in size of seed from 13 tm. to 25 mu. yield increucel
from 63.35 Q./hu. to 59.45 Q./ha, roo -cctively.

; o8_of produgtio

It ic ospential tuat the recouiondations
of spacing and se«d sise should be based not only on the
results of higher yiecld but also should give higher not
yield,

The table 18 olearly showo that the
economics of ~roduction of potato by plonting three differeut
oizes of seed at three different levels esch of row and
rlant spaces independently snd in theis 8ll possible
combinations.The net returns per hectare were culouluted
vy deduotiing the totaloost of production from the value
of gross returns. The £ igures of gross rewurns were oculcu-
1ated by adding up tae valuation figuree for turee grades

of fubers 48 the produce at the preveiling warket rates



Table = 18.

Economics of Production fer hectare.

| .
20900 ass0en .....OO....O.O.C.‘...QO.‘..00.0000000000.0.....09.“&...00...0000090."..‘.O.O.O
: E

0SS R .E

..0.0.0..'........00'....’...0...“..‘..‘..’.0..“......
NS '1Iw

: T U 1IN L R :900.00.'000000"0
a, : Labour Material Interest on Land - Yield in Quintpls, Valustion of yroduce im Ms,Total &  Net
No, Treatments, cost. cost, working ca= Revenues To t a l. G. X G.II G.II1I, GI, G.II, GoIITI, value . return

. - pital, - Large., Medium, Small, Larges Medium, Small, of in

_ ; o . o ‘ , ' produce, Ra,

i 20 3, 4, Se [ 7y 8 9, 0, 1, 32 15, . 18 15,
1.  RyP4Gy 670,16  1284.95 60,78 12,50  2018,39 55,96 16,91 9,67  2698,00 507,30 116,04 5521,54 13502,95
2, ° RyP1G 670,16  1858,37 79.02 12,50  2620.05 70,75 28,85 5,68  5557,50 865,50  £68,16 4471,16 1851,11
3.  RyPiGy 649,11  2545.,41 100,49 12,50  3328,56 77.88 33,18 4.16  3894,00 995,40 59,92 4949,52 1620,78
40 Ripzcl 6490 11 11860 21 570 55 120 50 1905. 17 51, 26 24.9‘ 9. 80 2535.00 758. m 117.@0 “18. 80 1515.65
5.  RqPaGp e9.11 \1622,01 70,97 12,60  2554,59 54,51 23,08 11,18 272550 692,40 154,16 3562,08 1197.47
6.  RyPoCs 649.11  2136,5% 87.05 12,50 2885, 19 86,60 17.28 5,46  45%0,00 518,40 65,52 4913,92 2028,78
7.  RyPgGy  577.00 115140 53,39 12.50  1774,29 39,08 16,57  57.89  1954,20 491,10 695,88 3140,98 1566.69
8, RyPglp 577,00  1481.41 64,33 12.50  2135,28 62,79 24,65 4,56  3159,80 789,50 54,72 #933,22 1797.98
9. R4PzGg 577.00  1892,57 77.17 12,50  2559.24 71,95 18,22 5.76 5597.50 sge.eo 45,12 4189,22 120;.:2
10, RpP4Gqy  613.25  1089,11 53,61 . 12.50  1778,37 36,38 11,51 8,58 ~ 1816,50 345,30 102,96 iﬁ:ﬂg i
11, RoPy0p 613,25  1490,66 65,74 12.50  2182,50 74,72 14,65 3,83 5756.3 439,50 39 .:: 57:6 . ;6 1088-89
12, BpPy0y  613.25  195..22 80, 14 12,50  2857,11 63,49  17.49 5,80  3174.°50 524,70  46.8 “on 102581
18, [HoPoGy 588,05  1039.08 50.84 12,50  1690.47 41,88 17.42 . B0 41750 52,68 B555.48 1541.55
4. . RpPaGp 588,05  1333.34 60,04 12,50 1993,93 57.31 15,91 4,39 28:5-50- “8-.90 | “-60 %061.00 1611.24

PGy 588.05  1878.38 20,83 12,50  2349,76 69.47 14,63 4,05 34757 . *® :
18, R _ 2549.00 542,80 45,00 2926,80 1286,35

RoPgG 575,61  1003.41 “ 49,03 12.50  1840.45 46,98 18,76 5.75 .

4. 2’571 | ¥ 50 : 52 520500 545,70  51.84 3802,54 1020,29
17, RoPsGp  575.51  1237.58 56,66 12.50  1882,26 64,10 28, 19 . (N0 AS5.60  4T.40 4212.50 Z10K.TS
18, RoPg0p 575,51  1513.48 65.28 12,50 2186,75 75,79 14,52 5,95 6400 279,60 10.52 2165.92 00 .08
19, RgP1Gy  579¢41  1021.89 /50,04 12.:1 1663.84 36,88 9,52 5.5; 264,50 297,90 - 35.16 W597.56 900,26
20, RgPi0p  579.41  1318,15 59,24 12, 1697,30 45,29 9,95 2,9 PUN0 me.20 2L 297,08 56504
21, RgPy0y 579,41  1661,19 70,02 12,50  2323,12 49,3 12,84 1,78 6,00 401,20 30,04 2565,24 956,27
22, RgPoGy  570.57 977, 52 48,38 12,50  1608,97 42,58 15,04 5. 1: EAN0 maeo ALk Zie.e 28052
o4, FRgPoly  570.57  1456,75 63,35 12,50  2108.17 52,62 16,79 4.3: 50 184,50 1944 175844 166 .90
25, RgPsGy 562, 2 949,68  47.24 12,50  1571.54 80,690 6,15 ’?32 2127,50 281,60 23904 2412,04 660,08
o6, PPyl 5622 112,68 5271 12,50 751,96 a2.5 872 L

562 . . 5. Py Lo L] ‘ A Y - ®
* 006 ' 1 [ 1958.51 5 Q”46 18.” 5. 19 :

.D‘Oo‘...........;.co"s000;..0.0000.0.00600...0

. Ve ‘ ‘

" ooooclooooot.ooo'oo"".
ociaooowo.o--ooco'otoo....o..o.o-ooooo..........o-"“""000000'00-00000-0000 ]

...O.Q 4 e ) )
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—
50,30 and 12 rupees per quintal for lurge, wedium wnd

small tuber grades reopoctively.
it is seocn that the waxioam net rst.urn
of Ks.2033.04 waso obtuined due to planting of large ased
at a apaoing of 60 w3, x 25 on, though maximum yield of
tuvers produced was due to large tuvers closely plangod at
a sracing of 40 ou. x 15 cu.
~ Zable 18(s).
Mdeon net return ( Re, / hu ),

33 - R3 vean, Gy az G3
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P, 1591.61 1202.77 654.76 1149.72 763.14  1694.80 1091.26
Py 1579.94 1325.53  771.66 1225.71 1164.57  939.73 1675.78.
Py 1598.21 1770.80 734,15 1334.38 939,98 1459.45 1763.73
‘ ; ] ‘ ‘-‘W' '-.‘ o

Gy 1394.42 932.18 541,08 955,89 Ry

- 40 Olde

o : : ‘ 2 ~ 60 oms

G2 1615.52 1764.96 613.55 1331.34 R3 - 80 gu.
. . . - Pl - 15 owm. .

G3 1579.82 1601.96 1055.93 1472,87 Py - 20 ous
. ‘ - - P3 - 25 ou.

Mean 1569.92 1433.03 736.85 1363.27 B « 5mll.
. : : A~ Gg ~ Hedium,
Gz ~ Large. -
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shen wain effects were counsidered from

table above it was found that with inoreuse in row space
grom 40 om, to 80 Gi. tho net return deoreased. The net

return increased with the inoreuse in the size of seed
put the corresponding inorease in net return due to plunt

88 was not found to vary to any mearked extent.
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The present investlpation on the effoots of the three
lovels oach nf seed tuber size,rov and ngahc space includod
stuites an the grovth and yield »f pntat~, The yield nf these
praducts is_the resultant ~f varisus metabaliec prncosses in
the plant bady affocted by 8 number Af anvironuental and
agrmclimgtic fectars. Among the varisus facters, spacing and
Seed 3size aré tun mhat;. tmpart*- 1 anes which have prafaund _
influcnge »n_the grewth ~f plants ang tatal preduce, as repnrtod
by varinus varkers thers is direct errrolatisn nr spacmg and
8eed size with the yleld, The cmnnsas mf ~pinisn is that |
the tubers nltimately preduced and the pr-partien of difforent
tuber fractisng centained in it are the results Qcofuing frenm
adaptmg npgim_apaeing an¢ soed size, The resuls ~f tho
investigatish Draught te light cortain salient pnimig which
are discusped in this chapter.

. iize af the seed has shawn a_remarkeble influence

an the germinatimn and f£inal plant papulati~n, Maximum

- germinatisn percentage ~f 84,60 wao ~bsorved in case af large |
S¢eds giving theredy 7% ang 8f mare gex-umiat.gnn than the small
ang modium Sceds Tespectively. In general frsm_table 3 and
‘Fig. 3 and 11 1t 18 nrticed thet the corminatian Was nat very
ntwrncm in the initial grewth Stages, Finally the plant



prpulatisn has alse bsen found_ts bo influenced by seed

sizo. The reassn accruntable far the depressisn in germinatisn -
by smaller tubers is prsbagble duo ts_the fact that tho tender
partisn of gorminating shast averegrsund received earlier & sot
back when they were below the s~il surface due ts c~mpetitian

fAr limited avallability »f Toserve f~md materials, This tendency
of depressinn was maintained a1l thrrughsut the grawing perind
whieh 18 in clmase cﬂllabératian with the rosults ~nbtained by
Bates (1035) and_Pushkarnath, gt al. (21063).

It was nnticed that mut »~f three raw spacings tried in
tho cxperiment €0 cm, Space gave mere germinatisn énd final plant
prpulatisn 88 cnmpared tn 80 cm, and 40_cm, Sspace, Similarly nut
af tho three plant spaces 20 om. gave mare plant p~pulation thean
eithey 25 cms »r 15 cm, It is presumed that the germinatisn in
case nf ten Clnse or ten Vide Spacing was depressed perhaps due
tn hoaVy campetitisn ar imperfoct utilizatisn »f plant fand
availablo in the Soile | ‘
Humber of shants por Bills |

A glance at table 4_&nd iig.4 reveals that the large’
sceds praduced mare mumber Af ghants than the Smaller nnes
which can be vell explained by the fact that the planting »f
large seeds canteining mnrg reserve fond materiels f£ar plent
motabnlisu,results 1in better develspment in grewth which 18
manifested by way af mere mumber ~f Shsnts produced. This_
finding eanfirms the TesSults abgained by Kapar (1961), Baer
(31987) and .urg (1663). Hwever, it was naticed that 28 am,
plant_space in osmbinatisn with lorge seed gave naximum mumber
of shantS per hill.
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Reight:
It wos found that with the inecrease in the

" slze of serds the hoight of the plants increased though
towards the later part of plant growthy it remained almost
constant ,though no differences were significant due to the
different seed size, The larpe seed because of its more food
reserve helps in better vipour of the plants initially
zresulting in elongation of 1nternodeé.'81milar results were
revorted hy Chandra (1961) who found out that as the seed
a8ize increased more vigorous planté veve produccd.

The study of data in table 5 and Fig.7
indicates that the rate of inercasgse in ﬁlant'height in generai
wag more during the period from 45 days to 55 days and the ,
same trend of inercase in growth rate during the period resulted
from planting of large sceds only, The growth was faster
during this period due to doninant growth of meristoms. This
period perhaps eoincided with the peak veriod of rrowth.

The plant spacings were found to exert no
inf!uence'on the heipht of the plants which confirms the
result obtained hy Singh and Alhawat (1955) who have formulated
that spacings had no offect on the plant height. Towover, it is
seen that with the aging of the plants in general the height
inereased though at a reduced rate.

Dumbex of leavest |

Significant 4iffercrees in leaf rum~cr por

plart vere found due to the geed size fairly in early stages



up to 65 dnys ard as the seed sirze increased from 13 m. to
o5 mm., there was increase in mrmey of leaves perhaps due to  °
"more photosyrthetie activities to cope with the heavy
roquirement of foods by plants., This finding is at par vith
the reosults renorted by Surl (1963), After a chort rise in
plant heoight up to 78 days there was fall 4in the number of
leaves per plant resulting from the shedding of lower leaves.
It 19 noticed thgt the spacing had no offect
on the mmber of" leaves,
Ienf aroat -
© From table 7 cxhibiting the data on the aves
of leaves it was found that neither of thrre main factors 4.c.
rov and plant spnecs and sced size had any appreciable offeet
on the leaf aren measured only at a later growth stage,
£tem glrths |
As seen from table 8 and Fig, 8 1€ was found
that the stem pirth incressed with the increase in sced size
in initial prowvth stages and later on there was reduction in
the girth. The stem girth attained its maxiwum stage at 65
days after vlantine irrecpective of the sced size indicating
the vigorﬁua grovth of the plant, The reduction in the stom
girth almost st the end of maturity stage was due to the
ghrirkage of colls. The rate of reduction in stem girth was
niere with the large sceds, This fact can be well explained
by the phenomenon of senescence. Earlier at 65 days the girth
roached its maximum stage due té more expansion 4in cell sige
perhaps as & result of maximum turpgidity ereated in the cells,
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15 the turridity vith maturity of tho ercp roduecd there
uns veduction 4in the stoem pirth, “‘céause of morc vigorous
" plants verc produced by plarting larger secds w:ich also
perminated cnrlior the rate of reduction in stem girth wug
more ac eomparcd to sraller aceds, There was very 1ittle
di!‘fmnce in gtom girth before the harvest of the crop,

The mw ard plant spaces also had the aimilar
effoct of the stom girth &n all stages of plantr growth as aid |
the goed sizo. It incropoed with tho inercagse in plant spaeing

at G5 days after planting,
Dunber of branghog.per hills

The ¢lopo perugal of the data presented in
tahle © and Mp.9 clearly show that small tuders produced
maximom number of branches ard ultimately the seed size excrted
a profound influence.The reason is that tho single syrouts with
apieal dominanes are produced from large tubers on the mirface
of wvhich eye anots are distriduted vide apart. In ecnse of small
- tubors with eys snots elos ely distributed multiple sprouts
having ro-apical dominance are produced which give more Wranchas
(Thomas,1050), |

Tow spaeiny wvas also found to exert influeres
on twe ramber of branches per hill and vider the rov spacing
mor~ were the rumber of dranches and "0 em, space produced
about 2°f more branches than 414 the 40 em, , the closest tried,
Plant spaces ﬁn found to have no influence on the mmh.ir

of dranches,



‘Secd size on an average caused the infection
" of rugose mosale (Robert 1055) to the magnitude of about 11%
of the plant, The difference in virus infection due to sced
size was not marked though there was a tendency £ providing
more security by planting larpge tuders, It 1s a fact that -
because of virus infection in potzto smaller seeds carrying
the inoculum are produced, These seeds which lqok apparently
disease free when planted produce discase symptoms and hence
plants produced from small seeds are badly affected. This is
in quite agreemert vwith the findings reported from ¥anpur and
l'-‘e.rrhhbad, (1956) in India and Vest Germany (1987) vhere vit is
mertioned that the rcsistance offered by larpe tubers wore
more than the small oncs, The influcnce of spacirg was
significant and wider spacing caused more infection than the
closer ones, Thig can ha explained that 4n easc of wider spacing
ingect vectors infocted more rumber of plart s than they 414 4n
closer spaecing vhere there was thick stand,
Root length

| Seed size and plant sracinr exerted some amonnt

of influence on the length of roots. large tubers and closer
spacing produced the longest roét:s. In hoth tha cases hHeecause
of large rmmbder of 8hoots there was more quest by roots for
moisture and mutrients to be drawn from the deeper sofl zone,

viieh resulted in longer yoots,



e7

Zoght of dry haulm:

It was found (Table 12 and M™g.12) that larger
the seed size more was the production of dry haulm, which is
in conformity with the finding by Kapoor (1951) who indicated
that the weight of tops inereased with the increase in seed
size. Similarly more dry haulm was the result of planting
tubers wider., In all these cases more rumber of shoots, more
stem girth and tall plants wvere produced which have direet
reflection on the ultimate weight of the dry haulm,
Zotal violdt |

Seed size when considered as a main independent
factor had a tremendouc offect on the total yield of tubers
produced per hectare ( Table 13 ard Pig,15 ). Maximm yleld
wvas produced by planting large tubers and it gave significartly
higher yleld to the extent of 30% more than the small sced,
Such incrcased yield was attributadbie to the early cmergence
and better develomment of growth eomponents resulting from
vigorous photogynthetic activities vhich are responsible for
synthesis, transmission and sterage of gtarch and proteins in
the tuberé. The results were quite in agreement with those
obtained by Salaman (1023), Findly and “ykes (1037), Sing
and 'ekankar (1043), “akankar (1944), Purton (1048), Singh,
gt als (1082), Harrington (1082), Werner (1084), Toer (1067),
Ariganayagsm (1058), Antchey (1789), Chandra (1961), Singh
gt ale (1061), Patil (1961), curi (1063) and Chaudturi and
cthaudar! (1088) vho reported that tuber yleld could be vaised
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by planting large seeds,
It vas roticed that a closed row space of
40 cm, enormoucly increased the total yield of tubers giving
to the mapnitude of ghout 408 rosponsc over £0 em. for the
obvious reason of more numder of hills on unit arca bdasis,
~ Such finding 45 not rare and eonfirms the results reported
earlier by Stuart (1028), Bates (1035), Jannaccone (1957) ,
Mc.Cubbin (1957), Bishop ard Vright (198D), Chandra f!oc.cit.)
Brembery ¢t gl . (1967) and Tiwari (1962) vho emphasized
that the yleld increases were due to decrease in row space.
Though significant yield difforences were
not obtained, closer inter plant spacing tended to inereaso
the yield per unit area basis. Harrington(196l1), Ingebrigtsen
(1963), and Montague and Tvins (1088) supvorted this inferonce
and stated that there wns reduetion in yleld as the interplant
space incrossed,
| From general yield figures per hectare it 1s
noticed that large sced planted st a spacing of 40 em, X 15 em,
gave the maximm out«turn of about 115 gquintals of tubers por
hectare which contradicts the finding by Singh (1052) and
Tt Jendidk (1084) vho argucd that planting of large tubers st
& closer spacing wos risky,
Sradeq of producer
A study of figures 16 to 19 and tadlos 14
and 18 reveals that weight and rumber of tubers irrespective
of their fractions per unit area basis inercased with the



: also
decrease in row spacing and decrease in the plant spacing.

But weight and mumber of warec and seed fractions increased
with inecrease in seed size. It 1s possible that the smaller
seeds manifested more infection of virus which was responsible
for higher chat fractions in the produce.

When individual hills were §onsidered the
incres~ses in weight and rumber of ware and seed fractions
were assoclated with the increase in plant space indepeﬁdenfly
with a corﬁespénding decrease in chat fractions with increase -
1nap;$nt—spaee—an& tuber size, ‘elght and number of tuber
fractions also increased with increase in row space.

Percentage of ware fractions (Table 15 b.)
increased and that of chat and seed fractions decreased with
1ncreésed row and plant space. This result was in accordance
with those obtained by Bates (1935), Findlay and Sykes (1938)
Chucka, gt gl. (1945) and Fl,mini (1957) who have found out
that wider spacing increased the yleld of ware tubers and
the closer spacing increased thé tubers dbelow marketable size,
Percentage of seed and chat fractions decreased and ware
fractions increased with increase in seed size. This resuit
4s inconformity with @hat obtained by Llaveria and Montalvo
(1958) who reported that iarger the seed size more were the
consumable ware tubers. Workers like Singh, gt al.(1961),
Singh and Yakankar (19485, Kapoor (1951) and Verma (1953)
contradicted by reporting that larger the seed tubers less



were the percentage of ware fractions,
Spgeific Gravitys
; | From the present investigation it 1s
noticed vide table 16 that gpeeific gravity of tubers
produced was 9lightly highér in wider‘spacing than elosor
spacing. The increase in specific gravity with vider
spacing may be attributed to a reduced uptake of fertility
elements especially nitrogen and Potash, With a wider
spacing the plants were vigorous and each irdividual plant
could secure only the supply of small amounts of fertility
elements, It i1s well known that ar inerease in supply of
nitrogen and potash tends to docrease the specific rravity
6!‘ potato tubers. C;ntradicting rosults were rcenorted by
;stm in as early as 1801, . ‘

| Seed sizes also were found to vary with
respect to their effect on swpeifie gravity. Small sceds
produced tubers of clightly higher speecific gravity than
the larger ones which is probabdly associated _with the longer
groving period availadle for photosynthetic activities
resulting in tubers of more advanced maturity and therofore
of higher gpecific gravity. It was espeeially true that
the natural death of the vines, from closc observation in -
the field occurred later in case of amaller seed and the
plants remaired green for a comparatively longer period,
Such generalisation was given by Gruner (1963) who opined
- that the course of absorption of mutrients, their translocation
and assimilation is regulated by the length of time taken

to reach maturity.



o1

It was found that due to the increase in
gseed size yleld increased showing a linear trend but a
negative linearity wos observed vhere with the inerease in
the row space there was a deerease in yield. It can therefore
be inferred that still higher levels of seed size and lower
levels of row space are to be tried for securing higher yields.
The net monetary return was found to be
maximm by planting larger seed at a spaeing of 60 cm, X 25 em.
and this return was more than that obtained due to planting
of large seed at a close spacing of 40 em X 15 em. where
though the yleld wns maximum the net réturn *Jas. less dy
R5,412,2° than the former, This reduction in net return due
to close planting of large tubers was assoclated with the
increased cost of production by way of additional expenditure
incurred on planting in close spacing which requires more
gsoed rate,
' hen the individual factors were considered .
it wos found that the net return inereascd with the inerease
in geed size but decreased uith incrcase in row space vhich
are directly argsoclated with the yleld, Put wvith the inercase
in plant space the net return increased which was inversely
aspociated with the yleld,



STEIANY ATD COFCLISION

The present investigation wvas undortaken in the
l‘am of Agronomy Division during the Nabl 1063.64 to study

the effect of three level each of rov space,plant spacc and

seed size ﬁadependently and in all possible combination on

the growth and yield of potato erope. A delicious late variety

Red Patna was included in the investipation. The three row

gpaces were"' 40 cm. 460 cr.y and 0 cm,, and plant spaces

were 15 cm., 20 cm. and 25 cm, The small (Gy), medium (¢,)

and 1grge: (0,) sizes are nmume#ically represonted as -

below 13 mm,413 m, to 19 rm, and 19 mm, to 756 mm, respectively

Uniform fertilizor appliecation wos done to supply RO kg,

160 kg., and 80 kg. respectively of W,P.K. per hectare,

‘The experiment wns conducted {n a 3° confounded factorial

‘dosign replicated twice. The results obdtained from the present

1nveat1gation and conclusions drawn are stated below,

1, gize of geed in dirferert levels signifieantly
incroased total yield of tubers. The gross yield
of tubers increased significantly with the inerease
in size of tubers, The iaed size of 28 mn, inereasc
the yleld to the tune of 30% over 13 mm, size,

The yield also increased with the deerease in rov
spege. The oclose row space of 40 cn, enormously
{ncreased the yield to the cxtent of 40f over 80 em,
Interplant gpace slone was found to be ineffective,
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The trostment combination of large secd planted ata
spacing of 40 em, X 15 en, gave the maxirum yield of
115 quintals of tubers per hectare.

Large seed induced early emergence giving higher
percentage of gemination and proved five percent to
seven percent more offective than medium and small
seeds respectively. A depression in germination was
found due to too wide or too close spacing.

As the seed size increased from 18 mm. to 25 mm, the
rumber of shoots per hill increaced. Planting space
alone was found not to exert any influence on the
number of shoots but wide plant space (25 em,) in
conjunction with large seed produced significantly
moie shoots per hill, '

In initial growth stages the plant height increased
with the increase in seed size. The maximm rate of
inerease irrespective of the treatments coincided

with grand period of growth i.¢. from 45 days to 85
days after planting, Spaeing was found to de ineffective,
With the increase in the size of the weed from 13 mm,
to 25 mm, there was increase in mmber of leaves per
hill and stem girth, Spacing was found not to influence
the rumber of leaves but with the increase in spacing
stem rirth inereaged. Small sceds were found to be very
effertive in produeing maximum rmber of branches per
hill, The seeds planted in lines 80 em, apart proved
to he effoctive in preducing mmber of branches dy
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2P percentapens compared fq 40 cm, space., largo tubers
closely planted tended to induce the formation of long
roots, | .

Large seed tubers were found to provide some amount
of security with rospect to virugeinfection. Ineidenece
of virus was more pronounced with the wider spaeing.
Wider spacing or largor seed rosulted in the inerease
in rmumber and woight of ware and seced fractions in the
produce. Percentage of ware fractions also inereased
vith increase in spaeing and sced size which suggpest
that for producing marketable tubers largc seed may
be planted vider, More chat fractions were produced
@ue to small seed. As the seed size and spaeing increased
total dry haulm produced was higher.

Seed sige and spacing were found to exort a little
influcnce in the spoeific gravity of tubers produeed.
Tovever, smaller seeds and wider spaeing tonded to
slightly inerease the specific gravity,

Planting of geed with the increasing sizes increoased
the yleld of tubers and also a poiittve linecarity

in response was obaervud sigrosting furthor that seed
sizes beyond 25 mm, are worthevhile to be included

in future trials to obtain still higher ylelds,
Planting of soeds with the decreasing row‘spaées
increased the yield of tubers and a negative linear
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regponse was observed which sugpests that row spaces
lover than 40 cm, are to de tried for getting higher
vields,

Maximum monetary net profit of Rs,2,033,04 per hectare
was accrued fyom planting large tudors at a spacing
of 60 cm, X 25 cm, The possidility of obtaining
higher monetary net returns exists with the planting
of gseeds larger than 28 mm, in size. Also possibility

. does exist to plant tubers at row epaces lower than

40 cm..
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APPERDIX.
Igble - 1,
Gemmination and other characters.

00.00‘....0.00.’..0....I....'O0.0.0..’0l‘..................l........0.0.90.0...0.0..000o--..g.‘.-oo...tcoo@.oolo.owoo

- eV B XA K C B .
Sernnstion,

D.Fe . 1ast, “2nd, “Srd. Final Plant  No,of branches,
population,

00 0000006080000 0000000000000000000 0000000000000 00 0000000000000 00600 000000606008 0000080600000000000000000006000008000000000

Sources,

Rocks, 3 1,910 21,568 20,388 8.6829 12,9692
,lpueut.im
Within replication

0,480 . 8.8%0 0.3 40617  17.3400
2,288 28,055 25,428 9,8582 11,8765
6.520° 275.475¢ 109,875 40,6081 21,0565%
0.635 160.505 106,550 37.5002% 12,5525
54,595* 977,755% 240.045% 153.4504 26,0225
1,108 7,848 20,580 9.2291 2.85%0
1,495 24,008 18,713 12,5695 8.5190
1,128 §5.815 86.995 35,9547 2 .6585
0,225 141,950 98.215 44,2758 0.1160
5.105 24,255 16.680 5.5006 3.2180
0,400 15,770 28,525 8.2685 3 .7605
1,516 74.820 55.601 26,0716 - 5.5485

g”ﬁ”ﬂﬁt*”ﬂn‘u

1175

.‘.‘.'..........‘........'..........‘....."....‘.........‘....Q.'.......Q.........'....'.'...‘...........‘...Q...-.

* Significant (0.05)



Isble = 2,
Number of shoots at successive growth stages.

“...’.'..‘..OO...QCQC....'.Q;..-"‘O.’O.IO....“..'..O...‘..O..C‘.'......00.0..000..0.0000'0.o.‘o..ool.....l..aoocoo.....
| ¥V A R I A ¥ _C_E
S ource Se &F. 1“. M m. 4thg Sth.

GO BINIOCCINVTAITSIRCURIOITINIRIR 0200000 RCE000CTSV0L00RDP 00000000 0C0R0000C000000000030000000000800008 0000000000 VEIOQOGIINISETITOTDS

Roeks, 5 . 0.0474 0.0798 0.079¢ 0.9680 0.0502
0.020 0,009 0.0180 0.0740 0.0380
0.0528 0.0978 ~ 0.0948 0.0885 0,0538

0.0006 0,0840 ~ 0.0285 000070 0,0420
0,0945 0. 1205 0. 1085 0.2360* 0,1755%
8.0115¢  §,5090* 5.6505% 3.5830* 1.7430"
0. 1658 0, 1185 0. 1080 0.0620 0.0145
0.0290 0.8880 0.0200 0.0103 0.0085
0,185  0.1553 0.1638 0.1965*% 0.0533
0,0300 0.0195 0.0195 0.0415 0.0870

0.1545 0. 1045 0. 1560 0. 1900 0. 1070
0. 1005 0.2240 0.1935 0. 1470 10,0585

(- JNE T 0 b b NN s m

0. 1685 0, 1555 0. 1070 0.0880 0.0050
Ixror =2 0. 100 0, 1092 0. 10568 0.0610 0.0363

...’..‘...~0".Q.."....OO..Q.‘..............'..0000.......Q.'.....Q0‘.'..0’0...".......'00..0.0.'.....3.‘.0 (XX ER X NEX N NN )

* Signifieant (C.05)



Height of Flants at Successive growth stages.

PR PP IPODCO G090 O30 PIDOSTICPOP0BEOCRRDIDUENRODENNOCE0CIO00O0D000S800 000000000000 00300000000008000000000000

Y 4 BRI AN C,

0000000-0000,00000'000'0-o-otovoo.og_ooooo..ooooooagooooooo.oonoooooqoooo-oo. 20 0020090 02¢ 000000302 000060060s0000 .

Rlocks, 5 . 50,098 14,252 30.6178 32,3226 221,5588¢
BRgprlications
Within replication

177.488% 6.016 74.9060%  150,6670% 666,40907
18, 244 8,811 19,5458 . 9.8915 95,5962°¢
56,104 5,690 16,7935 54.5850 16.4445
0,887 , 10, 186 35,0085 25,9625 28,8145
353, 777* 412,057¢ 177.3615*  77.2080* 45 5790
2,454 2,055 4.8908 5.2270 35,1525

8,640 22,283 47.1285* 29,5883 82,9812

%333::#!
=

7,912 18,718 2.6180 5. 2690 12,6980
xr2c .(x)
xro® (1)
rRFG  (2)

15,654 34,175 2.2035 0. 1895 48,1385
0,468 5,888 8.5055 3.8906 18,5785

1

4

2

2

2

4

4 £0,969 14,705 13,6175 2, 1985 16,7637

4

2

2

2

2 2,028 18,102 1,6280 65,1170 4‘ .0035
2

Error 21,549 12,832 18,4955 18,1768 14,9258

Total 53 - ‘ 3

.....‘.00Q..‘0'.0.‘0‘..00..0"...0.000..."000.’.0...0..00..000.00..0..0..O.l'..l.'ooaoo..o..ooo‘o.o-o'ooocoaoooooooc..

* Sienificant (0.05) .



Jable = 4,
Ramber of leaves at successive growth stages and leaf area.

OODPEROOEPOPSC0CLCSI 00000000V CRNOBORRIIERIODPPC 000800030000 0000000000006000000000020000000000D000000000050000CCCCCOIDRETS

I A N C

+ Signifieant (0.05)

L | | vV A K E . .
Sources, o.F. ist. ond, Srd, ~ 4th, 5th, Leaf area.
Blocks. 5 40,771 60,224 | '546,0492®  793,7020%  142,0018  2039,0328%
Rgrliestions, 1 187,420 92, 304 1564,9850¢  159,2010 114.1150  8178,0280¢
Within replication 4 4,108 52,204 41,3278 957,3248*  148,9755  504,2845
R 2 95,000 €5.878 1088,0815%  2121,4865*  304,7120  220.7556
P 2 93,950 229,368% 724,1850° 8251,0880%  1324,3410%  132,5680
G 2 1055, 277¢ 586.828%  304.3815* 97,5790 715.4565 34,0890
KP 4 45,152 15.777 53,2935 186,7133 54.4768 52,3815
BG 4 57.330 29,291 51.0088  499,1120 220,2790 74,8555
PG 4 87.125 85. 260 20,8268  530,2020  160.4762 87,5018
w262 (V) 2 21,871 162,732 3.9145  190,4100 191,5755 25,5190
w2 (X) 2 26,673 58, 156 7.1245 62,7115 80,1405 47,8125
wet (1) 2 58,682 52,272 6.1665  217,1760 19,2410  623.0850
rP¢ (X) 2 106,711 61,254 43,2055 54,2865 436,8585  616,9155
Error =2 51,702 45,198 49,4422  241,6227 237.6846  286,0911
Total (1]

...,.“"...'.Q.."..O..OO.DOIO...'.O.....Q‘..‘-..'00-‘.'.0.‘.0............,.......Q......O..l..’.’.'..‘...0.0."..O.Q



Stem girth at successive growth stages,

5 . ~ e + .
COOPOSOEDPOINANPOOSB8300000 0000000050003 00000000000000000006000 00000000060 00000008000000000000000003500000000000000000000

y_4o R I _A NC E
Sources. D.F. - iste 2nd, - Srd. 4th, 5th,

SEIIVOIOVBIIBIDINNCOLEEODP00BOCELPEPNECEOPRNRCIPEINPO0CCEEB 0008000000000 000000000000000000000 7008000000000 000080000000 0

Kocks,. 5 0.030270" 0.005994
Replication 0,030700*

Within replication

0.002880 0.004154 % - 0,028404 "
0. 000030
0.003592

0,000120 0,0003170* 0,0€8880*

0.018280%

"...‘.'...‘..,‘....,‘......g.....’.'o.ocococoooopooooooaooocoﬂooooooooooooo-0...00..;.3.0..000--0 00 ee0000000000s00e0OROPGOIOITLIOOS

* significant (0.05)

PO S L

BNNN

&

0.0101632

0.001810
0.004925

0,023180%

0.002103
0.003892

0.00°630

0.004900
0.001650
0.002960
0,000815
0002452

0,004882%
0,004010
0,003000

0.002245

0.000350
C.000880
0.000100
0.004015
0.002286
0.002415
0.003660
0.001282

0.004550*
0.001570
0.002885
0.000740
0000625
0.000525
0.003115%

0.000915
0.001870
0.001815
0.000788

0.005150"
0.001665¢
0.000480*
0.060105 »
0.000586"
0. 600525'
0.,000583%
0,001425
0.,009800*
0.000935*
0.000850°*
0.000030

0,011770
0,009215
C.000420

0.0089%0

0.004280
.d.womzss
0.001130
0.003215
0.003315
0,008370
0.004274

~Fpx-



!‘22! - g. v
Total tuber yleld and other characters.

COVGVAICODE0CORIOPCOPORIPO0ICPO0P0000C0OORIDB0000000000000000000000000000000000000000000000000000000030000000°00000000
v - v ¥ Y

Sources, D.F, Yield of tubers, Specific gravity, Virus Count, Roct length, Dry haulm,

D000 T VP0 0200300000800 0800000020000 000000000 8000000000000 000000000vEVCIEO0R03000000000000000000000000600000000000007v0

697,0088% ~ 0,00018 0.07126 - 2,3870 12,5740

0.01900 1.487C
3113,12620° 0.00008 s 15,0420
92,9680 0.00021 "0.08453 ~ 2,0820 11,9525

. $512,8345* 0.00014

80,4135

3096,0710*
235,5045

13%,9410
2868 ,8790
38, 1450

- 57.7425
7.8000
306, 3385

135, 3690

0,00007
0.00003
0,00027
0.00011
0.00019
0,00002

0,00CC1
0,00030
0,00007

0,00012

0.22089%
C.27894 ¢
C.03456

0.59484 *

'0,.25”’
"0.08381

0.08117
0.01887
0.03814
0.05186

0.05870

* Signifieant (0.05)

0.98815
10.7015
4, 3350
5.0235

6.2583

1,9910
3.5440
0.3855
5.4216
1, 3650
5.4247

210,7025*
81,6475%
72,5090 *
13,7335
38, 1360*
14,3258
17,1470

9.9500
4, 1455

654970
8.6800

:

'.........'..'...'...'.‘....'........‘.-...‘.....0....‘..l..."..‘..‘Q.'................'........‘._.'...l.l...'..‘...*.'.



- Welight of tubers of different grades. .

O8D00000000CCLR00RES 0000 CRPEROIOIRPENIINITNORITEBEDROPOIDOONIICOCP0000P00000000000000000000000000000000000000000000000)

-, \

Y A R I A 8N C B
‘ ' Per : Per _ Hill,
Source. WFe Gr.I Gr. 11,

’ é;‘."m; or. L. Gr. 11, ar, 111,

...........'....‘...’....‘.‘.....,’..l‘l.“..I'O.'0’..0‘0...“0...‘.O'C,‘...'...O"0.0..l."ll...'.00!0.0'_0‘00""0‘00..!

Recks, 5 0, Y068 0.0787 0.,0224= 162,486 74,908 19,908*

0.0937 0.R387* 0,0948+ 323,840 224,480 80,919

0.1102  0.0393 0.0043 122, 108 57,515 4,655

1.3853*  0.,4318% 0.0444* 2890,085 * 27,985 ‘1,795

G. 2000 0.0400 0.0127

0.0188

| 2614.930% 162,400 15,675

2,5438 00,0284 2100,025* 1% 775 7.83%0

0.578 - 0.00%0 313,115 21, 913 1,443

e

4
2
4 0, 1458
4 0.5172
4

0.€032

U.0115
0,342%
0.0269
0. 5389
0. 5059

‘50.0....00000..."00.0.000..0'...OOCQOOQOOOQ.I.0...00'....000.000..0.0..O.l'!...o.o‘o.oootoo..i-....oo...nn-..o...o.

0.0148 0.0095, 258,738 29,000

0.1208* 0.0007

00262 0.0018
0.0241 0,0060
0,050 .0.0038
0.0219

0.0297

G,0027
0,0051

540.868

1.110
525,305
120,800

291,975
374,778

' 20.373

22,845
13,976

0,990
29,890
31,380

8, 123
1.118

2,110
3,170
€,240
8.585
5.797



