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ABSTRACT

Data are reported from an experiment conducted under
rainfed conditions in 1984 at the University Farm of
Ahmadu Bell o University, Samaru, Zaria, to study the effect
of nitrogen and spacing. on the growth and vyield of potato

(Sol anum tuberosum L.).

Three levels of nitrogen (0, 60 and 120 kgN ha),
three plant spacings (20, 30 and 40cm) and two potato
varieties (B9462-1 and BR3-18) were used. Results
reveal ed that nitrogen renmarkably increased the nunber
of |l eaves, axillary branches, stens, stolons and tubers,
pl ant hei ght, leaf,:stemand tuber dry weights, |eaf area
I ndex and tig assimle rate. It also increased the
total yield and the proportion of tubers of size greaterr
than 40mm and | ess than 40mm di aneter. Spacing had no
visible effect on the nunber of |eaves, plant height,
dry matter and percent; crude protein. Leaf stem and
tuber dry weights were increased by increasing spacing
between plants. The leaf area index, total yield, nunber
of tubers per unit area, yield of tubers falling into the

two grades considered were increased by close spacing.

The yield of the two varieties, differed narkedly,
variety B9462-1 yiel ding about twice as nmuch as variety
BR63-18. For each spacing variety BR63-18 produced
significantly nore nunber of tubers than the other

variety.



The two varieties showed a significant |inear

response to ni trogen and spaci ng.
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1.1 QOrigir snd_ Spread

The potato (Solaruii pucresum L.) belonzs to the
frmily 8olanacesae, It is procduced normally from tubers .

except in breeding prosra cec when secds nare used,

The name 'potato' i melieved to have oririnated
iron the Indian name 'Caotrtes' (Pueust ot al, 1964),
“r.is crop originated in tIe hi-h Andes region of Feru
end Polivia, Spanish cenocuistadors introduced it to
Zurecpe in the late sixteenth century and the crop was
then internationalized (4anonymous, 1980), Although it
originated in the trovics, it has got its main

agricultural impact in the temmerate zone,
1.2 Adaptation

Most research on potato have been devoted to their
orocduction and use in teunerate climate, but in recent
Cecedes, increasine attention has been paid to the crop
in tropical regions (Montaldo, 1970)., Recent ideas on
its adaptation in the trorics have been reviewed by
Simmonds (1971) and French (1972). Substantisl work
has been done in India on the potato in tropical

ecosystems (Upadhya et al, 1972),



Ny

In West Africa, potato has never been a crop of
rreet importance as the =reble land at high altitude
vhick is suitable for potato growth is limited, It
has however been grown at fburi and Yampons in Ghana
(Doku, 1966) and in Ni~erisz, on the Jos, Mambils and
"iu plateaux at altitudes of hetween 6HO0=1300m
(Suchomel 1971 and Suchonmct nd Bat 1076), Fuccessful
cultivation has also been rererted in the central
Airican Republic, Upper Veolia (Burkina Fasc) and

Cff reroon (Couz-usey and looth ] 1(‘7?) .

1.3 Introduction in VNigeria

The potato is a relatively new crop to the
i"irerian farmer., It was introduced into the Jos aree
curing 1920s by Eurcopesn miners (Suchomel and Pot,
1976), The lecation of the northern 1linit of root
crop economy in Nigeria borders arcund Jos plateau where
owing to the high altituce {1220 tc 1370m), low
terperatures (12°C to 157C) ard low humidity doring the
vel growing season of May to August, this ares forms
= congenial environment cr growing potato (Obigsbesan,
1977). Potato is 2lso “rovm commercially around Zrria,
thie Biu plateau and Mambila plateau with altitudes of
600m, 650m and 1400m, respectively.

The Jos potato industry wvhich initially
ceveloped quite spontanecusly from the private
gerdening of expatriate miners (Coursey and Pooth,
1G77), has supplied a substantial quantity of Nigeria's

~otato requirement for over 50 vesrs,



T4 Impertence

Pue to its high nutritive value, pot~to h~s sreat
nrocpects in supplementing fcod requirements and
irproving nutritional status of the people. In terms
of calorific production, potezto is the fourth most
inportant staple, it however hns the highest c~p~city
in terms of protein pro.uvction due to its hish vield
per hectare (Idusogie, 1971). The biolorical value
of its protein compares I:vcurably with that of egrs,
It is ~1so an excellent scurce of vitamins ® and C as
well rs some minerals, 7The potato is 2 short duration
crop #nd can fit very well into the present cropring

svstems in Nigeria,

1.5 DProduction and Yield

The total world procuction of potato in 1980 was
226 million tonnes, pgrowvm on sn srea of 13,7 million
hecteres with nn average vield of 12,%t/hs (¥20, 1980),
Yields recorded under trorical corditions =re exceedingly
verisbhle and low from “t/ha to 10t/ha (Courscy =rd Tooth,

1977).

1.6 Production Constraints in Nigeris

Several factors th=t constrain production of
notéto »nd cause low yields heve been identified. 1In
"igeria, apart from the high incidence of disease,

agronomic knowledge is very scanty, for example, time of



planting. The cnrrect plant population and nutrient
requirement have not been adequately worked ocut, It
has been cohserved by some workers that planting potatoes
in the tropics at populations of about 30,000 to 40,000
plants/ha (a normal spacin~ for temperate climate), the
plants do not close over between rows, There is
therefore a need for spacii;, trials be:ause a lot of
energy is wasted on bare ground and this contributes

in raising soil temperatures,

The varieties grown in Nigeria zre now referred

to as local, They are in fact an accumulated mixture

of imported varieties which have now so fully adapted
that their original identlity is lost. At the Irish
Fotato centre, National Root Crops Research Institute
(NRCKRI), Vom, Jos, several trials are now going on using
sonle exotic varieties in ordler to develop an agronomic
production package that will suit the climatic conditions

of some of the producing areas in Nigeria,

At present, Wigerian consumers o not seem to have
any choice on what they gel irom lthe market, production
is still low and potato iz considered as a food for
the rich. With increasing hectarage being put under
potato production and better agronomic practices being
passed over to farmers by researchers, more and
better quality potatoes will appear in the markets.

The quality aspects include tuber shape and size, skin

and flesh colour, shallowness and number of eyes,
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firmness &after cookingz, discoloration of tubers vhen
rrw, etc; Any apgronomic rrocduction packape to increase
yield will have to take cuality of produce into
consideration as the pot: te industrv egerows, For
exemple fertilization »f the potato crop is a2n =spect
ith~t can be manipul-~ted to produce different quelity

tuters,

There is need of iruch inform=tion on the
egronoemic practices for :oftsto proiuction thot the
existing and prospectivc wetate growers in Nigerin

need in order to boost vrouctieon,

The obJective of Tthis study therefore wns to
study the effect of nitroper ,spacing ond: their-
interactions on the "growth, yield and quality of two
vrrieties of poteto in Z-ria under savamme ecological

zZone,



Chapter 2 ~

Much work has beer done on snncinz 2nd fertilization
on different potate varicties, but there have been
contimued interest in %l is subject €or the primory
rezgon thort the enviromental conditiors of the

locelities where pot=ato is grown differ = lot,

2.1 Response to Fertilizers

-

Potato responds well to the anplication of
wineral fertilizers., According to Beukema and van
Der Zaag (1979), a crop yielding 30 t/ha take from the
z0il during growth 150k “, 60kg p205 and 50kg K,0 from
oire hectsre of 1lend, The s»me azuthors mentioned thnt
for normal soils the r~tio MN: Paog 2 K20 in the
fertilizer should be 1:1:2 but other ratios are required
under special conditions. They also added that on soils

rich in potassium, the =uount of this element c~n be

reduced,

The potatoc is = nol sh lovins pleant and responds
to penerous a-plicatinrzs of this pl=nt frod which ranks
next to nitrogen in importeree. When used in adequate
proportions with heavy dressing  of nitrogen, it
rrevents excessive '‘growth ond mrkes the lLeaves to have
thicker texture =2nd hi‘iir colour, ~nd reduces

susceptibility to blicht (Wnllace, 1951), Fotsssium
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is reputed to have influerce on croo yield and quality,
and is responsible for the translocation of carbolydrates
to storage organs (Obighesan, 1971), ¥ith the prevailing
ron-intensive farmings con”itions, Feathcote (1973)
ovserved that K deficiency is not a serious problem in
rost of the savanne zune of "igerisz, Tnitizal fertilizer
triels on potateces in Vo 4id not rive any response to
K arrlication (0.P. I{eilwe, Private communic~tion),
end therefore in all their fertilizer trials ¥ has
been applied as a blan'ct form te balance other

nutrients,

2,2 Effect of liitroren Fertilization

Nitrogen is the most important of the pl nt foods
surrlied to potato, Desrite the f-ct thnt it has more
irfluence on yield than -y other element, the correct
prorortions of phosph-te "nd pot=sh must bhe used in

conjunction with ift,

Potato plants deficient in nitrogen ~re usually
relatively sparse with uprirht growth, They ~re prle
ir colour and grow slowly vith leaves whicn vellow
progressively after flover drop. Too much nitrogen on
the other h=nd produces excessively vigorous pl-nts
viich are dark green in colour, with flowering, fruiting
-nd tuberization beins cdelayed, while the vegetative
phase is prolonged, This is zls=o krown to impair the
cccking quality of the tubers which turn black when

cooked (Wallace 19%1),



All the nitrogenous tertilizers except urea and

cyenamide contain nitro-ea either in ammonical or »u‘r-1:
nitrate forms or their mixture, Young plants are known
to make use of ammonia nitrogen, but under field
conditions, the guantity uzed by the crops in the
armonia form is very =mall compared to the smount of
nitrogen absorbed as nitretes (Anonymous, 1965), Most
of the nitrogen containc” in inorgsnic residues,
ammonia fertilizers, ur<~ comnoiinds nd o*ther organic
sources of nitrogen must “e chanmed “o nitrate bhefore
it can be utilized by th~ potato (Anonymous, “981),
Nirecki (1963) renorted that direct contact of
nitrogen fertilizers with the tubers reduces hoth

yield and starch content of tubers and inhibhits
energence, especially 2t low soil moisture content,
"here nitrogen is applied in a situation of water
gtress, both tuber formetion and bulking rate have
been reported to be adversely affected (Wellings,

1972).

?e2.1 Effect of nitropge: on haulm growth

Gray (197)4) observed a decrease in comnetition
among Sprcuts when inorganic nitrogen was applied to
tuber pieces, He also noted an effect of N on time of
maturity; plants given 2-50kg N/ha metured seven days
earlier than those given 100-150 kgN/ha, and 25 days
earlier than those given 201-251 kglM/ha, Dyson and
Vatson (1971) showed thet arplication of 200-250kg Y/ha
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can prolong foliage growth by up to six weeks in 3 wet
season compared to crops given no N, Generally a2 more
rapid development of a 1lipht intercepting surface
(1eaves) results in a higlher total dry matfer with out
loss of efficiency up to leafl area index (LAI) values of
about four (Khurana and Yclaren, 1982), To maximise this
total dry matter production, the canopy has to be
maintained by keeping plants free frow water stress,
pests and diseases, Allen and Scott (1980) had reported
potato blight as being probzably the most important facter
determining the persistence of the potato canopy.

Nitrogen is generally believed to increase the

susceptibility to blight (Wallace, 1951),.

Nitrogen increased lesaf number and growtn from an
early stage and LAT reached s maxima of 2,5-%,0 with the
largest amounts of nitro;er and 1.0 with no nitrogen
(Dyson and Watson, 1971)., lhey alsco found that LAI
decreased later in the seenon with increased nitrogzen.
Cunasena and Harris (1969) and Uyson and Watson (1971)
observed that increasing tiie rate of nitrogen affected
yleld components, with the leaf and stem yields
responding to the highest rate of nitrogen from a fairly
early stage of growth, tuber yield not responding
slgnificantly until the end of the growing seasmn,

There is usually a tendency in the early stages of
growth for the response to very high rates of nitrogen

to be negative,
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2.2.2 Effect of Nitroger én tuber formatiem and

cevelopment

tbdel=-Makscud et z21., (1978) and Svensrson (1962)
found an increese in nunter of stems, stelens and tubers
per plant with incresse in nitrozen level. Tuber
forming efficiency wro :zre test with lew nitrogen 1cvéls
in young plants but ircre:sed with nitrogen level in
olcer plants, In anothir experiment, /bdcl-ilaksouc et al,
(1978) sbserved th-t =urlication of nitreren inercosed
folisge dry weight, tubcr weight 2nd tuber; tor r-tio,

tut decreased tuber st:zrch cantent.

It has been renortec thrt the main effect rf
nitrozen fertilizatiou is to increzsec the numkber of
tubers, and allewing this increszsed number to grow Jjust
#8 repidly as a smallor numbcr would without nitrogen
tertilizer (Hanley .t zl., 1965). These suthors
further neted that tot:l yields »f tubers rose to a
naximum et @r Just ~ftcr 95% haulm death z2nd tnen
declined irrecspective oi fertilizer treetment. The DMk

resched its maximum whken the haulm died.

Ivins and Bremner (1965) observed that in the
potate plent, ther:z is competitien for assimilates
bctween foliage =nd tubers, =nd the bzlance can swing
in one direction or the other depending on the
treatment received, Vzn Furg (1967) and Gunasena and
Harris (1969) renortsd thket soon afier jnttjiatjon.

moverent ef assimilates to tubcrs tend to be
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dominant but increasing nitrogen increased the proportion
of leaf and stem in the totsl DM and decreased the
proportion of tubers., Dyson and Watson (1971) noted that
nitrogen did not delay tuver initiation but slowec eesrly
grovth of tubers, while van Burg (1967) reperted that
increasing the rate of applied nitrogen stimulates the
growth of haulms and delays (he start of tuber initiation,
In water culture experimenis, Sattelmacher and Marshner
(1979) observed that interruption of the nitrogen supply
via roots induces tuberization and their nitrogen analysis
showed that there was no correlation of the nitrogen
content of the plant and tuberization, The results were
discussed in terms of hormonal changes within the roots
and shoots caused by the dilferences in the nitrogen

nutritional status of the roots,

2+24,3 Effect of nitrogen on yield

Yields obtained gener:1ly depend on the time of

tuber initiation and on the rate and duration of tuber
bulking, Some workers reported increasec tuber yields
with increasing levels of nitrogen up to 150 kgli/ha,

following the law of diminishing returns, and that the
increase in yield was mainly because of ircrease in

tuber size as was supported by the yield of large size
tubers Allen and Scott (1980), Anonymecus (1980) and

Khurana et al. (*98l).
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2.2.4 Effect of nitro/:r or quelity of petotoes [}

Lomaké -nd Dubrovin (1977) observed th-t increasing
the rate of nitro:on f{fuitilizetior cdecrersec tuber
st~rch content but incro:sed the vropdArtisrn of morketable
tubers, Tezhtincn (1.71) b-@ simil-r findin s =nc nated
that the highest rrte of ritro en weskened the flsvour
of tubers, depressen licir mesliness =nd slightly

incres=sed their disconler+tion when raw,

Seversl workers (icrnley et #l., 1965, Gunssens
and Harris,; 1969, Dyson end ''»tson, 1971; Laughlin,
1671; Talley 1983 =n. “lite »nd Sonccrson, 1923) have
reportec an incre:se in LI up to a certsin lovel with
incresrsc in nitrozen ~f{t¢r whick there mv ¢ o
deeresse in DM, Results b<ve zlso shown #n increase
in nitrogen percentace ir ¥ with »n incrense in

nitrogen fertilizaticn (Ivson art “~tson, 1971).

Funnius et 21, (19€C) reperted th-t for w:re
potstoes, = nitroszen {ertilizetion rote sf 100-120 kg/ha
was not detrimental in respeet ol compounds cetcrmining
gquality; starch, orotein or vitamin C content, cating
quality or susceptibility to damzpge. In their
cxperipent, even 1304g I/he did not show s2ny decre=se
in storch yields in cultivers with high starch content
and high nitrsgen recuircrents, At much larger
fertilizer rates tazn normolly used (plsced S560kg N,
2uSkg E?05 end 475 k& K0, e at planting), Widdowsen

et o1. (1974) had sxircorcincry yields of 112t/he and
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found that these rates did not impair the market grgde,
M content and chipping quality of the potatoes,
However, White and Sanderzon (1983) recommended the
nitrogen requirement for the production of processing

tubers as 130kg/ha for potatoes in Prince Zdward Island,

Bleasdale and Thompson (1969) observed that the
highest rates of nitrogen fertilizer applied increased
the nitrogen content of tuu.rs by about 50%, had little
or no effect on the P and il contents, and was associated
with a decrease in DM content from 22,6% to 21,0%.
Increasing nitrogen was alsc associated with a decrease
from 20 to 12% in the proportion of tubers breaking down
and doubling in the numbsr showing marked after-cooking
blackening, These resultec aie not in agreement with that

of Hunnius et al. (1980) an~d Viddowson et 21, (7974).

On fresh weight basiz lie protein content of p~tato
is fairly low but the procein content in the DM is often
commpared with that of grain (‘esterland, 1%52), In his
experiment using different veorieties ana five nitrogen
levels (0-300kg N/ha), the results showed that the
content of crude protein increased with increzsed

nitrogen arplied.

White et al. (1974) noted that increasing the rates
of nitrogen and potash fertilizers increased total yields
and the percentage of 'A' size tubers of potato,

but increased nitrogen rates slightly decreased
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the specific gravity of tubers,

2.3 Effect of Snccinz in Fotato

For potato, yicla is # product of the vegetative
growth and the zzronomic yield is the product of the
numter &f plsnts per unit arec, the resn welght of
tubers per plant and tlLe preportion of tubrrs rezching
the ware size., /11 of tlese could be affected bv
increesing or reducing the specing cf seed tubers
Holliday (1960) gave the cefinitimn of unit plant
population in potato zs the individual sprout which
grows from the seed tuber to produce an independent
plant. The true plant populction is thus the product of
the number of sprouts developed per tuber. The variety,
size =nd treatment will esch affect the number of spromts
developec¢. gyensson (1962) reported that the intra-rew
(hill to hill) spacinzs will depend upon the distance

between roews, hill size, veriety ancd growing concditions.

2.3.1 Effect of spacing or haulm crowth _

t1len =nd ‘urr (197L) gzve *he cbove grourc.stem
count as 2 satisfactory methoc of recorcing density in
potato, Competition between individu=l stems -rising
from a single plantins pesition or hill may be expected
to pley a major part i determinines the size and_nature
of o potato crop (Moorby, 1967), tris can =lso be true
of interhill competition 1he tofsl haulm weight is a

function of the numb.r oi stem -nog the size ~f lesves
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borne on these stems. The greatest part in sny increase
in tuber dry weight ccuies from accumulatimrn ~F
carbohydrates and there is competition between the tubers
for carbehydrates f{rom the haulm, an explansztion for the
C¢ecrease in mean tuber velight with increasing stem
numizer per hill. The arount of lesf tissue available to
supply czrbohydrates to ezch tuber is decrensed ag stem

nueber per hill is Incredged.

Svensson =nd Naglici: (1975), using spacings of ...

10cm and 20em. found thol hills spa ol 40 wm o
had lower nuuber of moinsters than hills spaced 20c¢m.

This was attributed o : barder competition in this
stand. The number ol :stocleons was higher in the 20cm
stancs and the number of tubers per main stem was
higher in the thinner slencd., They als f-und that the
haulm aresz per hill was highsr Tor 10cm stands than for
20cm stands. Ifenkwe anc ;llen (19?8) rep rted that
increasing plant density reduced the number of axillary
branches and their le:vis per plant, dry welght of leaves,
stews, anderiround parts end tuber dry welght per nit
area. They further ouserved good relationshipsz Letween
tuber yields and number ci gbove = sground stems whioh
led them to sunport the vse of stems as the basic unit
of density in this cror. Svensson (1962} poticed an

incresse in number of Stolean with increasing sprcing.

Sale (1973d) and 5nle (1973b) supgested that a
practical approach to incressing yields may be to
increase the numbers of tubers which develop per unit

area by increasing the plant censity, enc encouraging



ecrly haulm growth.

2.3.,2 Effect of spacing on tuber formetion and development

The results of S.le (419732) 2nd Szle (1973b) were
in agreement with the liyrothesis that essimil-tidn in
the potato depends orim:rily on the "sink" strength of
the develaping tubers which is determined in the 2-3
weeks following the oncet of initistion, Jimilar
observetions have been nice by { -iithe (1995), Eremner
anc Taha (196€) and Moorby (1967)  Bremner ct 21. (1961)
founc little differcice “etween spscine trectments 2s
regerds tuber initi:tion or in persistence oi the
foliege. ifter the initisl stage, the number is being
maintained moreorless zlthough many tubers do not
progress beyond this noint. Fowever, the duratien of
bulking, a function o1 tinme of tubcr initiation and
time of haulm senescencc hzs bien “ound Lo be slfecied by
spacing (Bremner andi Tsks, 1566). They observed that
the bulking rate par hecterg in 4Sem and €0cm spacings
were similer, thereby sugpesting that the difference
between them nust hwve been due to 2 difference in

duretion of bulkin«,

2.3.3 Effect of Spaciu; on yield

Findlay and Sykes {1938), Wurr (197L) =nd white
et al. (1976) reported thet increase in specing procuced
a decrease in the yiclis of seed and chat grades, and

increase in the yicld -1¢ in the percenmtege (Ly weight)
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of the large ware and in the size of the individual.
tubers of this grade, Finilay and Sykes (1938) pointed
out that the reduction in 'z yield of small tubers snd
the increases in yield of lorge-ware ond in the size of
individual large-ware tuber: indicate that an essential
consequence of increasing spncing was to increase the
average size of tubers as a vhole, The increase in the
number and size of the tubers with wide spacing did not
compensgte for the reduction in number of plants and
therefore there was a reduction in the total yield as

spacing distance was increased,

Choudhari (1958) and Cacudhari and Choudhari (1958)
indicated that highest yields were obtained with tuber
size of 3.,75cm diameter and spacing of 75 x 30ecm., In
their own study, Caesar and Ganesan (1964) observed that
the highest vield resulted from close spscing (45 x jOcm)
but the greatest return in relation to quantity of sced
tubers required was from spacing z5 - 3%cm between plants
(lL5cm in between rows), The highest vield of ware tubers
in high~yielding and low-vielding trials were from
spacings of 60 x jOcm and 60 x 35cm, respectively,

White et al. (1976) however did not find any effect of
increased spacing on total vields, Several authors including
Findlay and Sykes (1938), Dremner gt al. (1961), Caesar

and Cenesan (196L) Iritami gt al, (1972) Hruska and

Pflung (1976) and Igbal (1¢0L2), generally have reported

an increase in total yield per plant and yicld per unit
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area as the spacinz distzrce was decressed,

Thompson and Taylor (1974) found an initis=l
increzse in yield witih ircrease in plant population,
tending to become consti:ri =zt higher dencsitiess They
sugzested that the resporces of average tuboer weight,
number of tubers per stes end the tuber rumber per unit
srea to chenging density mey be expl: inec by the fact
thot at lew densities vhere competition ior light would
be minimal, and weizht of tubers/unit srea would be
well below the poteniiul of a crop with a complete
canopy #nd could be considered to be comprised of tubers
whose weight was near the maximum for the genotype in
that psrticular environnent, In trials carried out at
Vom, Jos, tuber yields incre-sedsignificantly with
decreasing spacing within the row, 30cm spacing giving
the highest yields averzped overall seed sizes, though
the differences were not significant (NRCRI :innual

report 1975/80).

Wiersema (1231) summarized thst hicher pl-ent
density leads to increrscd yicld up 1e. e certain point,
reduced sverage tuber size ané reduced rultiplication

rate of potatoes,

2.3.4 Effect of spacing on Tuber ‘uality

Tuber size and ~“ry nestter content are ceterminents
of suitability, especislly icor dehydration and canning.

Fotatoes for dehydraticr require both a mean T} coutentl
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znd 2 low variation of individual tuber DM contents about
the mean in order to achieve efficient production (Wurr

end Allen, 197L), 1t has been noted that the principal
c¢ifficulty in interpretation of DMY values from =samples

of tubers produced by Aiiferent planting densities is that
any comparisons are likely to be influenced by the frequency

cistributior of tuber sizes,

Bremner et al., (1961), Bremner and Tsha (1966), and
Inuzuka (1979) found that ihe proportion of total produce
falling into the ware grade incrensed as spacing distance
increased, This effect hns hest been considered in light
of tuber number/unit ares, thouph tuber numbers/nlant
increassed as spacing distrnce incre~sed, The closely
spaced plants have a coansiderable advantage in tuber
numbers/unit area, leadinpg to more intense inter-tuber
competition and restriction of tuber size, More larger
tubers are produced at low stem densities, presumably
becoruse the higher number of tubers/stem is more than
cenmpens”ted for by additional photosynthate made available

to each stem.

Bleasdale and Thompscn (1969) reported that increasing
nlent population led to ar increase in tuber DM content and
tubers of 2-3cm had low DM content than tubers of l,5-5,5cm
size, They stated that this effect might be explained by
accepting that high plant cdensities devlete the moisture
stetus of the ridges far mere than lov densities, Wurr

end Allen (1974) however observed that at early lifts,
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treatments with high sten densities gave tubers with
higher DM¥ than low densities but at later 1lifts there
vags an increased tendency Tor low stem densities to give
higher DM¥ as- = consequenc® nf the prester number of

l2rper tubers produced,

Increase in DM content has been associated with
incresse in the disintegration of tubers when cocked,
Dlessdale and Thompson (19A9) observed that small tubers
for canning from high population are more prone to
Lreckdown than tubers of =imilar size from more normal
specings that might have been used to characterise the
cocking quality of the variety. Whole potatoes for
cenning should be 2,0-l,Ccm grade size and meet
certain requirements of cuality attribute, such as
colour, texture and breakdovn (Bleasdale and Thompson,
1969). Tubers of the recuired specification can be
cbtained either from crors grown from high densities or
by harvesting at an imaature stage of growth (Bleasdale
and Thompson 1969, Gray, 1972). Nelson (1967), Bleasdale
and Thompson (1969) and Crav (1972) have all noted that
high populations generally resulted in sliehtly higher
totel yields and a greater number of small tubers which

have a lower DM content,

Van Burg (1967) cohscrved an increase in specific
graovity of tubers with incressing vlant dernsity, while
Vhite et al. (197L) founc no effect on the specific

eravity of potato, Bleasdale and Thompson (1969) found
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that the nitrogen content of tubers was influenced by
nlant spacing, decreasing with decreasing spacing between

hills,

2.4 Varietel Differences

Fotato varieties diffar greatly in total yield of
Dy vine size, date of metirity and leaf type. Inspite
of these differences, it has been dificult trving to
measure their rate of CQ ebsorvtion/unit area of leaf
28 this influences the rite of DM accumulation, Chapman
ané Loomis (1953) renorted that the magnitude of such

cdifferences if they exist must be small,

Usually the purnose of introducing new varieties
is to obtain crops that zive optim~1l yields and quality
srd have adequate resist-nce ggainst pests and diseases
under prevailing conditicns. Certain varieties are

resistant to the disesse lste blight (Phytophthora

infestans)., After death of haulm due to 1late blight,
increase in yield censes (Manley et 2l., 1965) and
several weeks of possitle production is lost., Any
treatment that will c2use » crop to reach its maximum
yield earlier will result in less destruction by blight,
In addition to agriculturnl characteristics, the purpose
for which the potato is rcrovm 1is also important in
deciding which varieties io grow, In Holland, for

first earlies and earlies, early maturing characteristics
are important while to ¢row potsato for use later in the

yerr, the v-riety must hcove good storage qualities and
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.ot sprout too easily {(.anonymcous, 198L),
o

Allen and Scott (192Q) reported that meny varieties
ere capable of producing -nd maintainine for much of the
zegson a leaf surface whiclh can intercent at least 86% of
the incident radiation, They further noted that the major
effect of variety on leaf :rowth =and thereby on vield of
potete is 1ikely on the vaote at which s complete leaf
cover can be attained, S0 verieties which have a high
optimum stem density shoulr® have an advaniage 1n early
leaf cover over varietiecs srown st lower stem densities,
riven that rates of emerpge.ce and expansion of individual

lesves were the s me,

Certain potaté variaties flower and fruit.profusely
uncer certain condition:, Proudfoot (1965) observed that
flovering and fruiting by the potato nlant have a
derressing effect on tublwr vield, In one c¢f his
trestments in which normal flowering and berry development
was Allowed, five plats aut of twelve plants gave a
grester yield of berries then tuhers and the tuber yield
vrs highly significontlr ~ffected by vpermitting pl-nis
tec form berries, He ~1l¢n notlced that yields were
erertly reduced after flovering, showine that flowering
itsgelf can have an effect on tuber production, For this
reason, flowering and {rtiting in any potato variety
should be considered as or tndesirable character where
tish yields of tubers is thc main reason for production,

Such characters are only beneficial for breeding purposes.
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sne F from 0-186kg ' =.! [ each/ha resulted in a L-fold
irererse in yield, but nc srecific interoctinons were
Terre between spacing =#nd ¢ plicd fertilizer, nor were

¢ eny sipmificent respci-v to decrensed sp-cing

“2-onymous 1981),

2e. o2 Epacing x variety int.-cction

-

vurr (1974) workin~ - “il: two main crop potato
viricties observed no zcigniflicant interections etween
gvccing and variety but ir icated that as the tubér
‘r=lc size increased, thoe two varieties responded
SiTfcrently towards incro-sin; population, He polnted
out that it was not arpropriste to compare varieties by
1oy hing them a2ll at the sarmc spacing since the number
2" stems vroduced by each tubor differs according to
vericty and susgested that » uore precisc asscssment of
roteto would be made by cv.oring varieties at the same
sten “ensity or at the optivym density for cach variety
cver o number of size -reod. e, In Prince Fdward Izland
tvie important potnto vari - have bren piven spacing
reeenmendations of 3NLEe  Coar Tussot Purbank and 20-28cm
vor kennebeg (Yhite ani % vtirsen, 1781), This is because
of the differcnces in grovi s hohit of both varieties

viniclh mekes them to recnion. differently te various spacings,

2./s3 Nitrogen x varinsty i ~ctinn

o S e e —

with differcnt veric =i = studied, Westerland (1969)

~orved that Gratz whict rzceoived the same N treatment



rs8 Eintje had higher contont of crude protein than
Lintje. The protein yic1ld wns reported te be about
the srme for both vari.tics but the total sum of ~2mino
ncids wes lower in Gr~t: tken Bintje, Khurena ot =1,
(198L4) found a lincar r svonse to N upte 1E0z7/ha for
cultivar Kufri Sindhuri which matures in 120 dnys and
surrestsithat another cvltivar Fufri Chendranuki which
matures in 90 days shouls h-ve diflerent fertilizer
requirements, In an experiment on M fertilization of
Fclish potate varieties, Pirecki and Kaczoreck (196L)
found that varieties dc¢ respond differeﬁtly te chanres
in N level and Roztropowicz and Fcotyma (1978) surrested
tr#t N rates should be ~djusted to the variety prown

~nd the soil 2nd envir-nmcntal facters,
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Chepter 3

MATERIALS /ND METHODS

3.1 Z=xperirmental Site

The experiment wns carried out at the Ahmadu Bello
Uriversity Farm, Samaru, Zeria. (11911' N, 07° 38 E and
686m above sea level) in the Northern Guinea Savanna
zene, during 1984 rainy c¢~son., Soil from the
experimental site was annlysed for its physicel,
mechanical and chemicnl constituents, and the data are
rresented in Appendix 1, leteorolorical information
foer Sesmaru during the exncrimental period is recorded

in lppendix 2,

3.2 Greving Season

The growing season for potato was nermal in
respect of rainf=ll diztribution ~fter ~bout 2 week
of no rain after pl-ontinrc, The tempcratures were a bit
tco high thus favouring haulm growth and delaying
tuber prowth (Appendix 2),

3.3 Treatments

Varieties:
(1) B gLh2-1
(2) BR 63-1%
Spacing (intra-row)
(1) 20cm
(2) 30cm

(3) LoOcm



)

-

Mitrogen level
(1) 0 kg i/ ha
(?) 60 ke " "o
(3)120 k= %/~

There were a tot-l < 17 tre-t vnts, Vericty P9L62~
1 is& on carly moturin” v »icty with fest iriti~1 prevth
nd yicldine hiph-r tive ricty FRA1=-1P vhich is 1l-te
wrturing, The fast o wi' phase of vericty BR63-18

ccmes later in the s =son «nd is ~cccomponied by profuse

Zlowering and fruitin:,

The three intra-row spreines LOem, 30cm ond 20cm,
crve plent populations ot 33,330, hh 40 and 66,660

._'-.1."nt3 pc.r hectﬁre reanct ivt"‘ly.

3.t Zxperimental Layout

Trestments were 2rron-ed in a roandomized complete
“leck desirn with 2 factoricl aprangement #nd replicated
reur times. A eross plot comprised of four ridpes each
6i© long and 75cm apart iving an sre- of 19m2. The net
plet comprised the tw i ror ridecs (size 9m2l Camples

wore ¢cellected from ‘ho ¢ cuter ridees while the

inrer ridpes were 1-°f r fin~l yield -nalysis,

DR S

3+7+1 Land preparation - ' fertiliz.r anplic~tion

The field wa2s plou thoc., dise=harrowed ~nd then made

inte ridees 75cm epart,
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Single superphosphate (12% F205) and murizte of
potash (60% Kzo) fertilizera were applied to the entire
field uniformly before ridring at rates of 100kg PZO5
and 30kg K20 per hectare, r=cpectively, Nitrogen was
applied as calcium ammoni .: .itrate (26§ i) at rates
of 0, 60 and 120 kg N/ha as per the treatments, This
was placed at about 2,5cm dezp and about 10cm away from

the seed tubers,

3.5.2 Flenting

The tubers with very viable eyes were planted on
31 May snd 1 June, 1984 =t the spaces as per treatment,
Tubers were placed singly i holes about Scm deep,
Three weeks after plantin:, nunber of plants/plot were

counted and gaps due to ncr-emergence were replanted,

3.5.3 Crop protection

Weeding was done thrice at 3, 5 and 8 weeks after

planting using a hand hos,

Seven weeks after pl--iirg the field was sprayed
at fortnightly intervals wiil, DithaneM L5 at the rate
of. 3kg/ha for the control of potato blight (Phytqghthng

infestans).

The crop was earthed up at 5 and 8 weeks after

planting,
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2.5, 4 Harvesting

At harvest, total nusbher of nl-rts in the net plot
wos counted, Harvestiin: wies d~ne usin/- the aarden fork.
/11 tubers from the nct lot were pickced up enrefully
1=helled and trken to i 1aboratory for furthcr

ohservations.

3.6 Dota Collection

2.6,1 Assessment of plnt characters

Samples were colleccted from 3 weeks 2fter emergence
~t weekly intervals, At each growth "nalysis sampling,
tvo plants from the outer twe rows of e~ch plat were
i ken randomly, dug with ¢ pgrrden fork, placed in
12belled sacks and tnken to the laborntory for
detailed observations, In the laboratory, the
underpground parts were w shed carefully in woter taking

crre not to lese the roct structure,

Detailed observations were recorded on number of
stem, length of stem (from rround lrvel), numbor of
leerves and axillary bronches, number of st-1lons =nd
tubers, A growth from - &xill-ry btvd which showed
visible stem elongating w s considerctd =n axillary
branch, Any stolon sweiling whieh was twicc ‘he
diameter of the stoleon was recorded as = tuber in this

investigation,



2,6.,2 Dry weiphts

Plants were separated into leaves, stems,
underground parts (stolons, stems, roots) and tubers
“-r ench sample, These wore dried for 48 hours at 70°C.
oy variety BR63-18 the flowers ond berries were dried
separately 2nd weiched, The dry weights of the various
narts were added up to »ct the tet2l dry weipht of the

ilant,

3.6.3 Leaf crea and leaf ~rez index

The leaf area meter Tartsblc irce Moter MoCe L1 -
3000) was used to measurc thc lenf arcn fortnicntly,
the leaf area index wos c~leul-ted by dividing the leaf

rrea by the 1l nd area occupicd by the plant,

3e6,4 Net assimilation rote (VAR)

This was determin2d usins formulag

dw

a» 1
NAR = o ¥
where LA = 1lo~f oren
dw = ¢ 'nye in Jry weirht between two
s~plings.,

dt = chrnee in time between two samplingg,

3,6.5 Tuber yield and ~reding

At final harvest,f-tﬂl number of tubers per plot

was Ccounted oand weighed, Yield of diseased tubers was

noted,



The tubers were rraded into two categories-- tuber
~reater than LOmm in dismcter (sellable yield) =2nd those
less than 4Omm in dimeter (small tuber yield)., This
wrs done using a LOmm rricd, The number of tubers in

each grade was counted 'nd rccorded,

36,6 Dry matter, st-rch snd_cruce nrotein c~ntent of

tubers
Sub=samples wore ichoen for the ascessment o tuber
DM, starch and crude nreicin eogntent, These anzlyses
were carried out in Llic Jood Scicnce and Technnlegy

Laboratory of I/R, Samezru,

For % DM, tubers wcre wzshed, mashed,weighed and
then dried for L hours ot 105°C after which they were

weighed again.

The starch content of tubers wzs determined

colorimetrically as discribed by /1llen ot =1, (197L).

The total nitrogcn content of tubcrs wos
determined using the micro-kjeldahl methed, This was

used to cstimate the erucc prctein content,

3.7 .nclysis of Data

411 data werz subjected to statistical analysis
by using Duncan's multiple range test to compare

treatment means,



Chapter L
ROSLLTS
4.1 Growth Characters

lie1.1 Number of leaves

The number of leaves, the first sign of zrowth of
a plant kept increasing up o eight weeks after
emergence (W.2.E,) and therenfter they declined (Table
1). Nitrogen has played ar important role in the
formation of leaves, Up lec six VW,A.E. increasing
nitrogen level from O to &0 “g/ha did not increase the
number of leaves per plant, It was only when the level
of nitrogen was raised to 1:0kg/ha was the number of
leaves increased over no ri.rogen, At seven and eight
WAE both 60 and 120kg/ha levels being at par were
significantly superior to 0¥ d/ha lcvel in incregsing

the number of leaves,

Formation cf leaves vw's not influsnced much by
different spacings, however in the later stage of

growth closer spacing prouced less number of leaves,

There was no signific-nt diffcrence between the
two varieties so far as ti: character is concerned up
to eight WAE, At nine WAL, variety BR63-18 hacd

significantly more leaves .. n variety B9L62-1.

Interactions were found to be non-significant,
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Table 1. Mean numboer of leaves ver piznt of petate ot
differont <. wrling stoges es influcnced by

nitrogen, srocing and vericty ot S-omeru in

1984,
S veeks /Tter Lmergoence
Treatment s
3 L 5 6 7 8 9
Nitrogen (ke/ha)
0 29.9 L7.9 70.7 112.0 138.2 176.8 148.4
60 32,8 1¢.2 78.2 124.5 165.3 213.4  149.6
120 33.0 L2.0 83.8 131.3 172.0 222.1 149.3
SE (+) 1.2, 1,23 2,76 5485 6.30  8.35 8.76
LSD (0.05) g4 243 7.65 4L.55 47.47 23,14 KS
Spacing (cm)
L0 32,0 LE.§5 BO.5 123.0 166,7 2006.2 156.6
30 32,0 LE,5 76.0 123.8 163.1 204.6 1L7.9
20 32,0 LEJ8 76.2 120.9 1hB.7 199.5 142.2
CE (&) 1,24 1.23 2.76 5,25 6.30 8,35  8.76
LsD (0,05) S MS NS NS &S NS NS
Noriety
LE9L62-1 31.2 LBy 7801 123.9 157.8  203.3  131.7
BR&E3-18 33.2 IfF.L 77.0 121.8 158.3 20,9 166.1
AT 1.0 2.25 1.01 Lh.29 5,15 6,82  7.15
LeL (0.05) ik g NS £S NS NS 19.82




L.1.2 DNumber of axillecry branches

From four to ninc W.A.E., applicatien of nitroren,
either €0 or 120k3/!= sigrificantly increased the number
of axillary brenchzs over rl=ont over no nitroren level
(Toble 2), There w-s significant difference between the
two higher levels of nitrcpen only ot five v, .E., i.e.

the higher the level of ri‘roren the more wrs the number

of axillary branches,

Lxcept at four /.--«I. when closcst ana widest
spacings produced lowest snd highest number of axillary
bronches respectively, svecings pleyoi. o non-

significant role in influencing this choracter,

Variety BR63-13 preocuced more number of axillary
branches than the other varicty, BSLE2-1, but the first
one wre significsntly superior to the othir cnly ot the

fourth and fifth /., ..E.

There wns ¢ sipgniiicent inter-ction ecffect between
nitroren and varicty on the number of axillary branches
ot itour W. '.ke Tor z1ll nitrogfen levels, vericty
BOL67=1 produced similer number eof axillary brenches,
with varicty BR63-18, 0 ond 120kg N/ha levels were at
par, but were supcrior to O kgl/ha as regards the

production of axillary br:nches (Table 3).



Table 2; Mean “uoas number of axillary branches of
potato 2t diifcrent scmpling stoges as
influenced vy ritrogen, spnacing anc varicty

at Seameru in 2CEL,

: o YVeeks after emergonce
Treatment . .
3 &, 5 6 7 & 9
Nitragen (ke/ha)
o 2.8 L. 5.3 9.3 9.3 3.5 8.2
60 2.7 7.0  &.2 1.8  11.6 L. 1249
120 2,9 7.8 9.7 13.0 13,5 15.5 13.6
SE(+) O.hly C.40 O.45 0.5L  0.79  0.63 0.9
LoL(0.05) S 1.1 1.25 7.9  2.10 1.75 2.9
Spacing {(om) | S . C 7
10 2.0 7.2 8.3 8.2 12.3 13.7 12.h
30 3.0 G 7.9 1l 1l 2.3 11.2
20 2.8 w.7 7.0 10.& 10.8 12.4 10.3
SE{s) Ok ¢.ko 045 0.8y 079 0.63 0,95
- LED(0.0%} 43 1,117 KRS IS NS N3 NS
BOlH 2~ 2.7 L% 6.9 1.5 10.9 . 13,0 10.9
BRE3-16 : 2,9 7.4 8.5 11.2 0 42.4 0 43.2  11.8

SE{+) 0.3 0,33 0.35 0L 084  0.52  0.76
LSD{0.05) ¥s 0.9% 1.02 s NE NS NS




Table 3-

The int:ractior tetween nitrogen and variety

en the maan nurter of axillary branches of

four

potato Ttl'\mmb.

in 1681,

after cmergonce, at Srmeru

Treatment Varicty
nitrogen (kg/ha) o EQL62-1 PRE3-198
0 5,19+ ) ¢
60 5,9 8.17P
120 6,62¢ 8.9°
Feans followed by ¢ srme letter(s) within a

treatment are not

ol significance,

Lele3 Number of stong

In the first two w:

12C ks /ha belinr vy

andc
significantly ov.r i

thire wrs ¢ slirht ineroers

with e¢=2ch incre.s: in 1re

=0 far =5 th-

verying spscings 141l to

throurhout the crowin: se-:son

€ In numbir of stens

| &l o'

lormsaotion of stems

siirilicently different at 5% level

«hs 6f somplirg, nitroren at 60

=G the

Ineroasc number af stems

ivvel, Bpon then, srw-rds,

per plant
2 nitregen (Table L),

is concerned
influcnce this chzracter

- . o
el edie

except during four v

when closest spacin: srocuced the lesst number of stem

than cither 30 or 40 e spacings.,



Iable 4. Mean nunmozr cil stems per plarnt of potato =2t
different s~rpling stoges os influcnced by

nitrogen, spacir; and varijety a2t Zamaru in 198L.

Yeeks ‘fter Emergcn!e
Trcatment it

3 L 5 6 7 8 9

Mitrogen (kg/ho)

0 1. 2.5 2.5 3.0 3.4 3,3 3.0
60 2,6 35 3t 35 3.5 3.7 3
120 2.0 3.8 3:3 3:5 4.0 4.0 3.6
Ek(s) 0.29 0.27 0.2h 0.28 0.27 0.27 0.24
LSL(0.05) 0.t 0,74 NS NS IS NS NS

Spacing(cm)

L‘,O j.h 3.2 3.1 1‘.? j.(— 3.6 3-L|.
30 2.0 3.8 - 3.3 3.0 3.3 3.3
&

;D 'jof ‘._"n : .,".E ;’).C} 3.1.‘ 3.2 3-).]
SE(s) 0.21 C.27 0.27 ©€.28 0.27 0.27 0.24
LSL(0.05) 1.8 0.74 NS 1és NS NS NS

Varicty
EGLE2-1 1s8 30 31 et 35 3k 343
BRE 3-18 2as 37 2.9 3.5 3.9 ka1 3.4
SE(s) 0.17 0,22 0.20 0,23 0.22 0,22 0.20
LSE(0,05) 1S NS NE ‘NS 0,62 0.61 NS
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Loth varieties woere found te be similar except
curire the seventn andeighth’.. .E. when veriety ‘R63-18
procuced significantly nore stems then veriety BE9L62-1,
‘n interesting obscrv-tior concerning m-oin ~nd secondary
branches wes founda Jdurin; criticsl study of trese two
vericties. The tot=l rurbir. of stems per nlant in
viricty _9462-1 w s ar iy composceC of moin stoms while
in veriety oR63«138 t. v vere composed of mein and

scconcary steme,

L‘.10!-I le‘l't h[.‘i,c'ht

Table 5 recveals i+ pl-nt heipht wes net
influenced by nitrocer ir the cerly stoge o rrowth but
in the later stage it wre influencecd. There wes mo
significant differenc. in the thr levels of nitrogen
Up to five Y. .E, thcn up to eight Y. .F. thc hicner the
level of nitrocen the more wes the meé n  heicht of plants,
«t riine V.. E. therc wos no sienific-nt difference between
€0 snd 120 kg N/ha but tkey were significently suvcrior

to C kg/ha level or nitrogen,

Pean plant heilit though incressed with increase
in plent Spacing’stwtisticnlly, therc¢ was 2 non

significent difference smong the three spacings,

Variety BOU62-1 procuced tzller plants at all stages
of scmpling than variety FR63-18. The differences in
height were only si.-milie-nt in the later stages of growth

i-Q. fl"Ol]’l Ii‘.e to LLIJ - .1.1.
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Table 5: Mean plant heirht (cm) of potato at different
sampling stages as influenced by nitrogen,

spacing and varietv at Samaru in 198,

“eeks After Emergence
Treatment . .
E I 5 6 7 & 9

Uiirogen (kg/ha)

O 16,43 28,36 31,5 37,1 U3,7 53,2 67.9

60 16.52 27.40 33.2 L2.2 L9,L 59,0 7h.1
120 16,88 28,3 33,3 L7.1 55,1 65,4 78,4
£E(1) 0.83 0,88 0,72 1,10 0.95 1.8 1,63
1SD(0.0%) NS Wi NS 3.26 2.63 L.37 U.53

Snecing {cm)

LO 16.27 28,7 33,3 43,9 U49.7 60,4 75.1
30 16,786 26,2 32,2 L0.9 hLG.,1 59,9 73.3
20 16.78 26,2 32.5 W1.6 L9.5 B7.2 72.1
SE(+) 0,83 0.8 0.72 1.18 0.95 1.58 1.63
1.eD{0,05) NE L NS NS NS NR NS
Veriety
BOL62-1 17,00 28,0 34,9 hA.3 SR 66,2 80,3
BR63-18 16,23 25,1 30,5 37,9 L3.5 52.2 66,7
SE(+) 0,67 0,72 0,59 0,96 0.77 1.29 1.33

1.8D(0,05) Na. N 1.63 2,66 2.15 3.57 3,70
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There w=as no intcrsction effecct ‘gmong trestments,

b.1.5 Leaf dry weiziit

ft the first 2nd list s~mpling detes; nitroren
cnd pl:int spacing h:d vo sirnificont effect on the leaf
ury weight pcer ol2nt, !rom four ', .k. to cight “,f,.E.
tiere was on increase in the les! fry weli-ht with
incresse in nitroren mnxlicetion ¢xcept at four a2and six
Ye. oLe when there wos no gignificert difference botween

the two higher ratecs,

The significant c¢..:tct of spaciny could te seen
from five W...E. (T= ‘e €). 7The LO cn spacing #ave a
sirnificontly highar lesf ary weifht per plant than
30 cm spacing which woe ¢t par with 20 cr svacing
(i.e. at five, six =nd seven .7 .E.). t eirfht "2k,
there was a signific-nt incrense wit* cach increment in
pl-nt spacing. Early ir. the growing season, B9462-1 had
2 higher leaf dry wei (1t per plart than BER63-18 up to
¢irht ¥,/ .E. when therc wes no significent difiercnce
between the two variclics. At the last sampling date
however, BR63-18 zave - signific-ntly higher leaf dry

weight than variety .ui62-1.

No interactions vere observed among treatments.



Takle 6, Mean leaf dry welsrbt (2/nlant) of notato at
different samnlin~ stages as influenced hy

nitrogen, spacins. and variety at Samaru in

198L.
B ‘Mhh¥eeks After Emergence
’}‘reﬁtment r—— vt 7
| 3 ] 5 6 7 8 )
Mitroren {kg/ha)
0 1.5 B 8.1 12,7 17.8 26,6 21,7 |
&[0) 5,0 73 10.7 16,2 2.6 2.2 24.3
120 5.3 5.0 2.1 17.5 27.7 LB.8 2.1
cE(+) 0.28 0,27 0,42 0,88 0,63 0.79 1.77
150{0,0%) NG 3,76 1,17 1,32 1,75 2.19 NS
Suocing (cm)
e 1.8 7.3 11.8 17.6 26,4 L2.1 24.6
30 b8 7?2 10,1 1h.8 22,7 39.& 23.2
20 , 5.1 40 9,0 1.0 21.C 36,1 22,3
cF(s) Q.28 0,77 O.42 0,58 0,63 0.79 1.77
18D(0.0%) NS 1A 1,17 1.32 1,75 2.19 WS
ﬁ@riety
F3L62-1 5.3 7.6 1. 17.2 0 2L.7  39.7 21,1
PR63-18 LB (b 9.2 13.8 22,0 138.7 25.7
SE(+) 0.23 0,22 0Oy 017 0,81 0.64 1.4k
15D(Q.0R) 0.63 «,62  0.95 1.31 1.43 NS NS
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u.126 Stem dry weight

There was marked effect of nitrogen on stem dry
weipght, Throughout the saupling period except in the
third W.A.E. there was si; L ilcant effect of nitroren
on the stem dry weight which. increased significaontly
with each increment in the rotc of nitrogen except at
nine W.A.5. when 60kg d rnc 120kg H/ha had a similar
effect (Table 7).

The increase in steuw -7 weight per sguare meter

withh each reduction in spacins was significant, This

implies that the 20cm spacl - had the highest stem dry
weights per unit area than e other sp2cirgs,
During the early part ¢ the growing -oriod variety

B962=1 had higher stem dry weights than variety BR63-18
while in the later part oif e season, the reverse was

true,

Thiere was a significoot nitrogen x spacing
interaction effect on stenr dry weight ohly at six and
eight W.A.E. (Table 8), O kg N/ha produced least stem
dry weight with all the spacings at six and eight W.A.FE,
60 and 120kgi/ha levels being at par produced more
stem dry weight at 4O and 30 cm spacings in the sixth
.A.E. whereas at 30 ancd 20 cm spacings at eight W.A.E.,
respectively, The higher Loc level of nitrogen the higher
was the stem dry weight ot 20 cm spacing at six VW.A.E. and

at }jO0 cm spaecing at eight .....%., respectively,
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“ e 7. Mean stem dry weirht (n/mz) of potato at
different samnlin: stages as influenced by

nitrogen, spacins and variety at Samaru in

198,
o B ':;Ls After Fmergence
Trecthent S ol
3 5 5 6 7 8 9
itroren (ke/ha)
0 6.0 8.1 12.4h 20,7 33.5 35.4 35.5
60 6.3 6.4y 17.9 31.5 53.2 Ti.hL 62.3
120 6.6 11,6 20,3 38, 62,0 78,9 75,0
CE(+) A Q442 0.55 0,97 1,60 1,35 UL.67
LcD(0,08) NS 1,15 1,052 2.68 L.uL  3.74 12.93
Specing
L0 L,2 T 12.7 22.5 37.6 L7.6 39.1
30 5.8 9.8 15.5 26.7 L4.5 61.7 58.1
20 8.9 13.3 22,2 41,5 66,5 76,3 T5.6
fE(+) O.L4 Oi2 0,55 0.97 1,60 1,35 L.67

1eD(0,05) 123 1,15 1,52 2.68 )L L4 3,74 12.93

Variety

NGl 62-1 B olt 12,8 17.5 32,7 58.1 60,0 52,7
FR63-18 6.2 9.l 16.1 27.8 1.0 63,7 62,6
£E(+) 0,36 Co3l 045 0,79 1.31 1,10 3.81




hly

The ritrogen x variety interaction was significant
only durine seven and eii. ,'.E, (Table 9)y In seven
Vietobe performances of both the watictics with different
levels of nitrogen were the came, i,e¢, the higher the
level of nitro-sen, the hi "or was the stem dry weight,
Similar trend was found vnal, with varicty PR63-18 during
eight V.A.E. During that veriod in veriety 29462-1, the

two higher levels of nitro.en being statistically similar
were superior to O kg/hz lo:vel,

Table B, The interaction o nitroren mnd spacing on
. o B
stem dry weigh! ‘-/un®) of potato at six and

eight weeks after cmergence »t Samaru in 1984,

Snacin (cm)
Nitrogen 6 weeks B wecks
{kg/ha) 110 30 20 Lo 30 20
0 16.18*  19.1% 26,99 24.9% a,7% 6.
60 23,3°% 28,7 h2.6P 52,5° 72.6° 89,22
120 28.1°9¢ 32,° ),8% 65.5° 77.9° 93,28
SE(+) 1.67 2.33

e

+ Means followed by the smzae letter(s) within a
treatment are not signiiicuntly different at 5% level

of significance,



Table 9., The intaractior of nitrogen and variety on
2
stem dry wei Lt (,2/m”) of potato at seven and

cight weeks riter cmergence =t Ssmaru in 198L.

¥itrogen { wivgke 8 weeks
(ke/ha) 19462=-1 L€ 2=18 E9L62-1 Br63-18
0 36.19%% 30,0 38, 2% 32,5°
60 65.1° h1.3° 68.3° 70 .6°
120 73:2° C0, 7" 73.6°¢ 8l.1°
SE(4) 2,25 1.91

I eens followad oy tlic srme letter(s) within a
treatment are not Ci;jri‘icantly different at 5% level

of significancc.

ho1.7 Tuber dry wai

- .

Errly in the pgrowin: sceoson i.e. during six and seven
el eEe the 0 and 60 .. I ke levels being ot par produced

significontly aisner tuber ory weirnt than 120kgN/ha,

whereas later in tie 2¢ son 6C »nd 120 kgh/ha levels
were similar but st+iL s2t+ica’ly superior to no

nitrosen level (Tabl: 10},

*

Specing trentmeats Cic not hrve -ny sipgnificent
effvet on tuber dry wctter yicld till scven ¥...E.
From cight ¥. .E, thc widcest spacing (LOcm) produced
significently more tubir crv weight over the closest
spreing (20cm). ediw spzcing wes nt psr with the

other two spacinis.
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+eble 10, Mean tuber dry veirht (o/plant) of votato at

different saarling stares as influenced by

nitrogen, spaciig and variety at Samaru in
198l,,
mpeatrent *¢ceks After Emergence
.18 5 10
“itrogen (ke/hn)
0 6.5 1341 174 25: 27.3
60 6.0 3.6 23,0 32,6 141,2
120 3.6 10.7 253 33,7 L2.6
EE(+) 0. LE 0o,f7 0,90 0,92 0,85
LSD(0,05) 1426 2,31 2,50 2.%h 2.35
Snecing (cm)
Lo 5:7 13.0 20,4 32.4 39.0
30 5.9 12,5 18,8 28,2 35.3
20 L6 10,8 16,6 23,8 37.8
CF(+) 0,L4€ 0.83 0,90 0,92 0.85
15D(0,0%) NS NS 2,50 2,54 2:55
Bl 62-1 0.5 18,8 27.6  39.7 49.2
BRE3-16 243 5.5 9.5 16,7 24.2
SE(+) 0.37 0,68 0,74 0,75 0,69
15D(0.05) 1.03  1.88 2,04 2,07 1.92
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Veriety B9;62-1 viocuecd sierificontly meore tuber
dry matter then varicty ER63-18 throurhouvt the sampling

period.

£t nine ~nd tern .. .L. only, thcre wss » nitrogen
x voriety intervction cifect on tuber éry weiprht (Table
11). ./t nine ¥, .3,, vericty EE63-1BBBrgggc?goﬁémilar
tubcer ary welsht, 2t =11 ritrogen lcvels/N/ha were
statistically at nar wut sifnificantly superior to O kg
N/ho level for varietiy LSl 62-1 alone at nine ¥W./.E and

for both varieties »t ten V. .E.

/nother interaction e¢ffect observed at nine and
ten Vv.:oE on tuber dry welioht was between nitrogen ond
specing (Table 12), 't rine ¥, .E, O kg/ha nitroren
level produced similor tuvler dry weiphts ot all spacings.
With 60 kgl/ha, the lo: =t tuber cry weirht wes obtained
with the closcst spcing. There was no difference
between 30 =nd L0Oca 3»n cine, "™ith 120 kgN/ha, LO cm
spacing proiuced aarce ¢ry weistht than 20 and 30cm
spreings, .t ten !, ... 1le performarce of O kg level
of nitro-en at diilcrunt sppcincs was the same as at
nine V.: .k, There w s r¢ gignificant difference
between 60 =nd 120 It ../l ot 20 and 30cm spacings.
toth these levels beirn. =t par produced more dry weight

at LOcm spscing than tke other two spacincgs,
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Taeble 114 The interacticn of nitrosen and variety on

tuber dry wcifht (g/plent) of poteto at nine

and ten wecks after emergence at Samaru in

198l .
Nitrogen | 9 woeeks 10 wecks
(kg /ha) BoL62-1 L 3-1E EGlLF2=1 4R63-18
0 L S 35.4°
60 739 17 4G° 590R 555, 2¢
120 L6.5" 17 .0° 68 , 9" 26.3°
Sa(s) 1.30 1.20

* I'eans followed by the szre letter(s) within 2

trectnent are not si-riiicantly different at 5% level

of sipgnificance,

Table 12. The interacticr of nitrogen and spacing on
tuber dry wei; bt (g/plant) of potato at ©

andi 10-wici s - fter emergence. at Samaru in 1984,

NMitro; en 9 weeks 10 weeks
(ke/ba) l1Cem Wirn 2Ocm 1iOcm 30em 2Qcm
0 27.0°%* 23.6° 2,:8° 29.7° 15.42 19.7%
60 39.5% 38,77 22.7°  142.8%° ;2,0°° 38.8°
120 30.6°  25.3% 204.1¢  bL.6®  11.2°° 39.4°
LDE & 159 TudlT

* | cans follewed oy the same letter(s) within a

treatment ere not siyriziczntly different at 5% level

of signilicgnc:



L.1.8 Total dry weisht

£t four and five !,5.7., there was 2 sipnificant
increase in total dry weisht rer plant with increase in
nitrogen level, Thereafter, the total dry weights per
~lent were statistically similar for both 60 and 120 kg
/12, but were both simni ‘icantly higher than that of
ti-e rlots with no nitrozen (Table 13). The total dry
vei:kt per rlant increasec +ith time until eight VY,A.F.,

~fter which it started decrerssing.

There was no sipgnific-ont effect of snacing on total
¢ry weight per plant up to four VW, '.E.From five to eight
Aec.oaLe,the total dry weisht per plant reduced
cirnmificancly with each retuction in spacing between
~lsnts, At nine V,A.E. " ere was no difference between

-C nd 30cm spacings, nor v s there anv differences

hetween 30 *nd 40cm sp cin~:,

;M three .0, %,., there voe no differerce between
! e two varicties, but from feur W, ,F to nine “,A,E
veriety BOL62-1 rraduccd simmificantly higher total dry
veirtts per plant thon voricty P763-13, It wns observed
"zt from five ,A.®. to harvest, v riety BR63-18
roduced 2 lot of flowers ~nd berries which contributed
ccereiderably to the total Ary weirhts of this variety,
"ith variety P9L62-1, very few plants produced flowers
hut ro fruits were formed, Tr the later nart of the

v ing period, *Ye tuber <ry veight of variety BI62-1
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'tbPle 13. Total dry wei "t (#/plant) of notato at
different samplii: stares as influcneced by
nitrogen, spaci end variety nt Samaru in
198l

weeks After Fmergence

— e

3 li 5 6 7 8 S
iiitrogen (kg/ha)
¢ 6.7 0,9 12,3 25.6 L0.2 58L4.6 59,2
60 7:2 10,9 16,1 31,8 52,2 83,2 74.6
120 76 12:1 18.1 32,5 53.8 85,0 73.7
SE(+) 0.35 .22 O.12 0,81 1,13 1,35 2,52
180(0.05) NS 039 1,17 2,26 3:13 3.74 7.00
cuecing (cm)
11O Tl 10.9 17.3 32,0 53,5 80,7 7L.0
30 T o 10,7 15,3 29.3 U47.9 Thes1 101
20 Ta2 10,2 12,9 26,6 hL,7 67.9 63.4
£F.(+) 0,35 0,32 042 0,81 1,13 1,35 2,52
1£0(9.05) e g 1.17 2,25 3,13 3.74 7.00
Veriety
POL62-1 75 1.3 16,8 34.3 58,5 83,7 7L4.6
ER63-18 6.9 %,9 1,1 25,6 38,9 6,.8 63.8
£5(+) 0.28 0,26 0,34 0,66 0,92 1,10 2,06
1°D(0.05) NS 0.73 0.95 1.83 2.56 3.05 5.7
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2cCed more to the total dry veight per plant than =ny of
‘¢ other components as comrared to variety 3R63-18 which

cemposed more of haulm dry weight,

Eignificant interactiors between nitrogen x variety
(T2ble 1)) and spacing x voricty (Takle 15) were observed
2t nine and five /% resrectively, Variety B9L62-1
si'rificantly produced wmerc total dry matter than
varicty BR63=18 with O and (Oketl/ha levels and also at
“ider spacings of 20 and LCcm., The two varicties
¢ic not differ among thenzelves either with 120kge

nitrcgen level or at the c¢loasest spacing of 20cm.,

Table 14: The interacticr =f ritroger and varicty on
total dry weichit (g/plant) of potate at nine

weeks after oenerperce at Samaru in 198L4.

. - . w

-

"itrogen (kg/ha) 2962-1 BRA3-18

0 65,70 52.7°

60 81y, 7° 6l 4°

120 73,2° 7l .1
fE(+) 3.57

[ S - -

* leens followed by the zzme letter(s) within a
treatment are not sigsnificnantly different at 5% level

of significance,
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Tekle 15. The interaction cf spacing and variety on
the total dry eight (g/plant) of potato at

five weeks after emcreence at Samaru in 198l4,

[ —

“reeirg (cm) 30hEr-1 BR63-18
L0 1?'ra+ 1ﬂ.0b
30 O 1,2
20 (I 13,1°
CF(+) 0,60
;{}t9vs followed by th. si-. letter(s) within s treatment

)
ere not significantly 'iTferent st 5 lovel of significance,

L.e1.9 Leaf area index (’'1)

There was a rapid ircre¢ se in the growth of leaves
vctween the fifth and seventh V2%, snd LAI increased
=sccordingly reaching its rezk value (3.l4) at seven WAE
zfter which it started declining, MNitropen fertilization
brd 2 marked effect on LiI cduring the first three
compling dates, At three ¢nd five WAF 60 and 120kg N/ha
levels being at par were sigrrificantly higher than 0 kg
“/ha level, At seven ' 7, LI increased simificantly
itk each increase in ni'rogen level, By nine W:iF,
t'ere was no longer any iarked effect of nitrogen on

12T (Table 16),

At the first, second =rd fourth sampling dates
{3, 7 and 9 VAE), therec wns a decrease in LAI with

eech increase in snacin-, The 30 and LO cm spacings



‘eble 16, Leaf area index of motato at different

sampling staces »8 influerced by nitrogen,

spacing and varicty at Samaru in 198,

O

mecls aAfter Fmersence

Treatnent - e
3 g 7 9
Iitrosen {kg/ha)
0 0,5 0.6 2,1 2,0
60 | 0.6 1.2 3.0 2.5
120 0.7 1.2 3.b 2.8
SE(+) 0.0, 0,07 0.14 0.22
LaeD(0,05) 0,10 0.19 0,38 NS
Spacing (cm)
Lo . 0.4 0.9 2. 1,9
30 0.6 . 0.9 2.8 2.5
20 0.9 1.3 .Y 3.0
SE(4) 0.0k .07 - o.ﬂu 0,22
1SD(0,05) 0,10 0.19 0,38 0.l
Variety
BOL62-1 0.7 1,1 3.1 2.5
BR63-18 0,6 1.0 2.6 2.
S¥(4) 0,03 0,06 0.12 0,18
15D(0.,05) NS 0.15 - = 0.31 NS
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72 ccuced similar LAI valucs which were sipnificantly

lover than 20cm spacin~ ~t five YAF,

There was no signil'ic.nt diffrrence between both
virieties at three and ni ¢ " fF, but at five nnd seven
i¥ waricty BOL62-1 procuced sigpificontly hirher LAT

values than variety BR63~1°,

There were no siznil lcant internction offects on

L'T amcng treatments,

41,10 Net assimilation rate (NZR)

NAR was highest at tiaec WAL after which there was
r €rop, increasing again at seven YAE before a final
crop, Nitrogen did not <rocduce any significant effect
cr 'AR at three WAR, At [ive WAE 120kg N/ha level was
si-nificantly superior to O and 60 kg N/ha levels which
veore both similar (Table 17). Seven YAE 60kg N/ha
»rocuced NAR similar to that of both O and 120kg N/ha
levels, but O kel/ha wrs significantly superior to

“2CkfF N/ha, At the last s«imling date, Okg N/ha level
gave significantly hi lur results than 60 and 120kgN/ha

levels vhich were Hotis .t par.
Throurhout the samaline period, there was a
sirnificant increase ia 17il vith each increase in plant

srecing.

The only signific-nt “irference between the two

vervicties was found at soven Y/ E when variety ROL62-1



samnling sto-es

tlet

assimilatior

spacing and v

Trestment o
3
Vitrcgen (kz/ha)
0 0.9
60 0.9
120 0.9
SE(x) 0,03
1£D(0,05) NS
opgC
L0 1.2
20 1.0
20 0.6
SE(+) 0,03
1¢D(0,05) 0,08
Vericty
E9L62-1 0.9
BR63-18 0.9
CE(+) 0,02
1SD (0.05) NS

rate of potato

‘ivty 2t Semaru in 1981,

at different

»s influenced Dy nitrogen,

“'coks ter Fmergonce

g 7 9
0.6 % 10
0.6 0,9 0,7
0.7 0,8 0,6
0,0l 0,07 0,07
0.11 0,20 0.1
0.8 1.3 1.0
0.6 1.0 0.8
Ooll O.? Oal#
0.0y .07 0,07
0.11 0.20 0.1
Ol? 1"1 007
0,6 0.8 0.8
0,03 0,06 0,05

NS 0.16 NS




precuced significnntly birter NAR than varioty BR63-18,

£t nine WAE, there was a sifmificant interaction
effect on N/R betwcen nitregen and spacing (Table 18},
5t 0 kgh/ha, LO em svacin® produced significantly the
Liglest NAR, while th= 58 »nd 120 ke N/he 1-vels were
stotistically at par at tis specin~, "'ith O and 60kg
"/ra 3A0cm spacing produc- - AR values which vere
st%tis+ica11y similor, ~wut noth higher than the 120kg
“/ha level., All levels oF ritrosen were observed to

beve similar results at 20 cm specing,

Tokle 18, The interactici of nitroren and spscing on
the net assimii=tion rate of potato at nine

weeks after cnergence at Samaru in 198,

Spacing (cm)

— e

IMitrogen (kg/ha) Lo 30 20

0 1.7 1.0P 0.5%

60  0.9¢ 1,07 0.3%

120 0.8° 0.5 0.49
SE(+) 7,09

* deans followed by the some letter{s) within a
treeotment arc not significently different at S% level

of significance,
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L2 Yield and Yicld Related Characters

'e2.,1 Total vicld

Table 19 reveals thet nitrorgen has influenced the
vielding cavacity of poi e, Nitrorer level of 60kg/ha
ircreersed the tuber yoild by 50% aver no nitrogen
1:vel, The higher lovel of nitroeen (i.e. 120ke/ha) was

st~tistically similar to "0Okp N/ha level

The closer the spaciws, the hirher was *he tuber
vield, 20cm spacing pro’nced hirhest yicld (8,8t/ha)
fcllowed by 30em spacinr (£,0t/ha), These two spacings
¢ing at par produced sisrificantlv more yield thean

I'Oicin spacing,

Variety BO462-1 yicldcd sipnificantly more than
vericty BR63-18.

There was no significsnt interaction effect among

treetrments.,

! «7¢2 Totzl numbcr of tubers

ifter tubrr initi~tion, the number of tubrrs per
nlent reached a peak at soven VAE, ofter which it
sterted reducins, The cifcet of nitroren on the number
cf tubers per plant was cnily observed during the later
vert of the sampling nerioc, At cicht W E, 60 kgN/ha
level produced similar results to"btoth O and 120kg

N/ha levels, uut 120kgli/ha had sienificantly more
tubers than 0 k,1 /ha. At nine WAE, the two higher
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Table 19, Total yield wrc total number of tubers/mé
of potato at liarvest as influenced by

nitro:ren, snocing and variety at Samaru in

1964 .
ireatient Total yield Total number of
(t/ha) tubers/m2
Nitrogen (kr/ha)
0 &7 33.4
€0 o5 40,8
120 E37 42.3
SE(4+) 0.30 1.14
Ls1{(0.,08) 0.82 3,16
Spacing (cm)
;0 t.0 27,0
30 .0 61
20 B8 £2.8
CE(4) 0,30 1.14
LSD{0.05) 0.82 3.16
Variety
LGLE2-1 10,2 31,5
LRE3=18 50 h5.1
SE(+) 0.2L 0.93
Lep(0.05) C.67 2.56
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levels of nitrogen were at per but sipnificantly higher
than C kg li/ha level (alle 20). At harvest nitrogenn
levels also influenceu e total nuarber of tuvers.
Nitro.en at 60kg/ha sizniicantly increased The number
of tubers over mno nirro en. No siznificsnt differences

were found between 50 ancd 120kg N/ha (Takle 19).

Only at f{ive, nine 1Lk and at narvest were there
any significant effaects ¢ spacing on the number of
tubers produced. At (ive V:E, the closest spacing had
the lezst number of tulirs per plant while the widest
spacing had the hirhest runber of tubers. The medium
spacing (30cm) had stotist cally similar results with
the other two specin:z, /t nine WAE LOcm spacing
profuced significantly ore tubers than 30 and 20cm
spacings which were oo 1 par. At harvest, the total
number of tvbers/mg inercr sed with closer plent spacing.
The three svacings of 20, 3C -nd LG cr nrocuced 52,8,

36,7 and 27.0 tub r‘:;a";.."‘, respectively.

Ixcent at the Tirs® samnling dete that variety
BOL62-1 procuced sizai.iv:rntly more tubers than variety
1R63=-18, during the lalce nart of the szmpling period
(seven to nine VW!E) verlety I'R63-18 produced
significantly more tubers per plant than variety BAL462-1.
A%t six Vak, there w:s nd signitficant difference between
the varieties.Toéf harvest, variety BR63-18 hed
signiticantly Z Iﬁuhars rer plant than the other variety
(Table 19).



“"~tle 20, Number of tubere rer plant of potato at

different saanlin; stares as influenced by

nitrogren, spacin

1681,

Tieatment

e

and variety at Samaru in

‘'ceks After Emergence

g

-

ditrogen (kg/ha)

0

60

120
SE(x)

Ls1(0,08)

Spacing (cm)

1,0

30

20

SE(+)
Lep(0,05)

NEBLEEY
BIL62-1
BR63-18
SE(#)
LSD(0,05)

— -

)® A% )
. . .
N o w

°
N N
L)

-
)

?’o 6
1.8
0,1
0.51

6 7 8 9
641 8.7 7.5 5.9
Tak 9.8 8.4 8.2
7 o2 10,8 9.9 9.2
0,59 0.63 0,66 0.47

NS NS 1,82 1.30
7.9 10,3 9.4 8.9
6.5 9.8 8.3 7.0
6,0 9.1 8.1 6.9
0,59 0,63 0,66 0.47

NS NS NS 1.30
r % 8.1 7.0 6.8
6.5 11.3 9.9 8.4
08 0.5 0.5l 0.38

NE 1.42 "1.49 1.06




o

There was a significsnt interaction effect tetween

spacing end variety =t tzrvest (Table 2%). 2t each

{9

spacing, variety BR93~1. rroauced sienificantly higher

2
numtier of tuters/m™ than veriety pShé2-1.

Tabkle 21. The interactiorn of spacing and voariety on the

total nuat. v of tubers/m© of potato at harvest

Spacing (em)

——

e 30 20
BGLE2-1 28,3 29,5° 11,70
BH63-18 20.3° 13.9Y 63,62
SE(+) 1.61

The numbrr of stolons per plant was affected bty
nitropgen anplicatlon lweuvglout the sampline period. 2t
four W:iE, O anc 50ky i./he were stetistically similer,
but both sivnificantly less than 120 kghl/ha level. From
five to nine WiE, the &2 ind 120 keli/ha levels were at
par but siegnificantly i:igher than the no nitrcgen level

(Table 22).

A significant ¢ Zict of spacing on the number ef
stolons per plant was only observed during six and seven
Y2E. Luring this pzsriod, tkc 30 cm spacing was similar
statistically te both “U end 40Ocm spscings, but the LOcm
spz=cing procuced sisni  icrntly more stolons than 20Cm

spacing.,



""n1le 22, Number of stolorc per plant of potato at
different samnling stages as influenced by

nitrogen, spacing #nd variety at Samaru in

198,

.:'.i *L-;:;ks After Emergence ]
ATt -T;__H' .5‘- ; . : -
itrogen (kiz/ha)

0 2.9 o0 8.3 12.9 12.2 12,2
60 3.9 Ge€ 2.8 16,2 15,5 15,6
120 Gel 7.2 10,5 17.6 18,0 18.1
£F(2) 0,46 .Y 0.52 0.93 0.96 0,98
<£(0,05) 1427 1.26 1,45 2,57 2.65 2,68

Spocing (cm)

0 L7 5.3 10,4 17.3 16,6 16,7
30 3.7 .+ 8 9.7 15.5 4.8 4.7
20 3.5 2P 8.5 1.9 14.3 1.3
LE(x) 0. 46 W4 0,52 0,93 0.96 0,98
1£p(0,05) N& 1.5 2.57 NS NS

Yeriety

}'.';)h_GQ-‘I Z-L-g Il 10,1 ‘”'N‘l 11&8 13-9
PR63-18 3,0 I o2 9,0 16,8 16,7 16.9
cF(+) 0.37 0,37 O0.,h3 0,76 0.78 0.80

18D(0.05) 1.03 1,03 nS 2,10 2.17 2,36
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cifsnificant variotel «ifferences in the number of
stolons per plant were obeerved throughout the sampling
neriod except at six /'L when this difference wis not
sirmificent, In thc ©.rly pert of the sampling period,
vuriety B9L62-1 had i rifleently more StolonSthan
variety DRE3-18 while luter (seven to nine “/E), variety

IR63-16 had more stolois than veriety B9L62-1.

Mo interaction e. [ects on this character was
obscrved among  the varlous treatments throucht the

scupling period.

L4e3 Tuber Guality

4.3.7 Lry matter (DM}, sterch =nd crude protein (CP)

contents

2lthourh & slint increszse wss found in the DM
end starch ¢ with incre-sing levels of nitrogen and
closencse of spacing, therse differences were non-
significant (Table 23). (uly CPY was signifi%&g&@; the
influenced by nivrozen Jivels and spacings; the/rate of
nitroren, the higher v s tre CP% sinilarly, the wider
the spacing, the more w. ¢ tte¢ Ci%, The Cr¥ with 0, 60,
120kg N/ha and 40, 30 1. Z20cm specings were 2.01, 2.13,

2,53 and 2,33, 2.21, 2.12, respectivcly.

Variety [K63-18 L-a 2 sipgnificently higher CP

~entent (2.29¢) thon vericty #OLE2-1 (2.16%).

Mo significant inturrsrction oif<cts were obaserved

ambng nitrogen fertilizition, snacinge snd veriety.
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Table 23. Per cent dry metter (DM), crude proten (CF)
and starcihh »f potato tubecrs as influenced
by nitrosen, syecing and variety at Samaru in

1984,

Irentment Dt(.d CPi%) stzreh(¥)
Nitrogen (kg)
0 16.53 2,01 15.5

60 17717 2+13 197

120 1401’- ;_:‘-,‘_? ‘I&-:'af)
cil+) Q.51 0.03 0.25

LeL(0.05) 1; 0.08 we

Spacing (cm)
1O 16430 2.33 15.4
30 17 .30 2.2 1.7
20 1700 2.12 16.2
Sh(s) 0,51 0.03 0.25
L51(0.05) N3 0,08 NS

Vari L‘t}"

89L62-1 16407 2.16 15.5
BRE3=-10 17 00 2.29 16,0
SE(+) 041 0.02 0.20
Lsr(0.05) NS 0.07 NS




ha3.2 Size of tubers

MNitrogen fertilization had a marked effect on the
yield ¢f tubers of » 4Onm =ize, There was no significant
difference in the yield of tris grade of tubers when 60kg
N/ha or 120kg N/ha was anvlied, but yields from these
treatments were significantly higher than when no nitrogen

was applied,

20 and 30em spacings hiad no remarkable difference
in the yield of tubers o7 »L4Cmm size but yields with
20cm spacing were significontly higher than that of LOcm

spacing.

Variety BR63-18 had :ignificantly less yield of
tubers of this grade than variety BOL62-1 (Table 24).

Interaction effects were ron-significant,

With nitregen levels, 2 similar trend was observed
with the yield of tubers of | LOmm size (Table 2L4).
There was &n increase in yield of tubers of -. jOmm with
increase in nitrogen lavel Trom O to 60 kg/ha. There was

no signiiicant difference ~hen €0 or 120kegN/ha was used,

The yield of tubers . .~ LOmm size from spacings of
30cm and 20cm were similai but were both significantly
higher than the yield Irom L4Ocm spacing.

Variety B9462-1 gave signifieantly higher yields of
tubers of. LOmm size than variety BR63-18, which however

had more number of tubers of this grade than the other

variety.

There were no signiricant interaction effects.
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Table 24, Yield of potat 1ubcr§£dizfcr:nt rrades
(i.€. =}4Omm himr) at harvest 25 influenced
by nitrozen, cing and variety 2t Samaru in
1934,
Treatment Tuber. »L.0m Tubers < LOmm
o _\t/ha) (t/ha)

Nitrogen (kg/ha)

0
60
120
SE(#)
L5D(C.05)
Spaeing (cm)
40

30
20

SE(:)
LsD(0,05)

Variety
BRE3=16

SE(+)
LED(0.0S)

Bell

2418
50

2,7
L.56
L.L8
0,21
0.59

2.80
k.23
4.75
0.21
0.59

l4.50
3.36
0.7

0,18




Chapter 5
D g aN
5'1 HEfect of Ntr on Plant '""Gowth Yi |l n and
Qua Tuber s

The effect of nitrogen could be seen very clearly
on the colour of leaves in the field. Leaves from non-
nitrogen plots were pale green in appearance while those
fromplots with upto 120: /ha were dark green in col our
i ndi cating the occurence QI high photivsynthetic activity.
The pal e col oured | eave; Lso senes«ad earlier than the
dark col oured | eaves,confirmng the fact that nitrogen

hel ps to prolong the productive period of |eaves. The

nunber of | eaves kept asi ng throughout the grow ng-
season except at nine | ten there was a drop in the
total nunber of |eaves p Lant. Th< |leer was due
to the incidence of a dJ I caused by Phyt opht hor a

s (Late blight). rot (Erw nia phytophthora

Appel ) and |ea ot (A ern&ia solani) ore other diseases

which were found in the field though of m nor inportance

as they caused very little damage to the leaves. In plants
wher e t he di sease attacked tl i > r art of the stemmany
nore | eaves were | ost than when individual |eaves were

af | . The loss of |eaves reduced the nunber and dry
matter of |eaves thus adversely affecting the photosynthetic
capacity of the plant. Before the peak period of | eaf

| 0ss, variety BOI+62-1
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& ready for harvest go ii rrobahly had 1little or no
efi7ct on the total yiel” i tubers, "ith variety PR63-18
on)r rlots with no nitroren wore ready for harvest, Upte

"1 TAE the plots witn v-ricty FR63=18 havins 120k/ha
1rvel were still dark sr~cr ir colour and flowrring
cooving that a lot of photesynthetic activity was still
“oing  on in the plants, ¢ .courence ©7 the disease
Jlete Blight) - contribnicc very much to the low yields
of tbir veriety, This is “ecruse full pround cover by
lerves of this varietyoccurred~late in the growving
wenson rnd when leaves wor ot their peak of production
n? ncsimilates, they were destreoyed, The potential

w1l period and petentisl vield were thus reduced,

{n 'he other hand, variety 25/:62-1 which had an earlier
coverare of the ground was ~ble to utilize better the

aveileble growth period before the outbre=ak of the

discare, This supnorts =92 wviow of £11lop and ﬁcott(1°80)
vt stated thnt diseasas i cially potate blisht is a

verv important factor in d2leeniring the persistence of

O CPNOPY .

Mitrogen fertilizaticn ‘.2d & simificant effect on
nuslér of leaves rer plioi Trom esrly stapres cf prowth,
e pumber of leaves incrensed with increase in nitrogen
level tnd leaves from plots +ith 120kpd/ha persisted
1e1v e than leaves from <loie with 60ke!"/his which further
ouvl: 1ived those with no nicveren, This agrecg with the
o1k of Dyson and Watson (1 71) who ohserved inat Figh

retes of nitrogen (200-2601 ' /hia) can mrolongr foliape
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wrovil. by upto six weeks in . vet season as comnared to
crult given no nitrogen, Prolenring " foliage Erowth can
e wrrrtapeous due to the fact that a long period is
a0 i ad for rhe production of assimilates, On +he

a=l-* nd this can have an wverse effect for a wet
fCzi0 crop as was the case in this experiment, Late in
thee <czron, occurence of a disecse had the implication
chiml le crop had wasted a-sinil=stion products on haulm
7o ih which has not been utilized for increasing tuber
vizl” towrrds the end of tiie sroving season, Obviously

i? ¢ late maturine variety ztavs phntnsynthetically

acil v . in the field long eacnelt with favourable conditions
for svivth it tends to out #1217 an earlv maturing variety
bee vse it has a longer noring “v»ilnble te produce
cssicilotes which et stared i the tubers, Vith a long
¢.clc crop, there is a mor: =xicpsive hrulm frowth, tuber

o begins later end matioi+vu sets in later,

«ve number of stems incrersed upte the fourth WAE
afiern -lich time the number rem-ined rclatively constant
o iaetenged only slirhtly, The auxillary branches
focvor kept inereasing for noct of the season bheing

Qs - ith variety BR63-18 Concidering the rumber of
bro<les rer plant, variety BR63-18 is expected to have
giret veod more leaves than variety B9L62-1 but this was
not i. o case, The longer stens of variety BOL52-1 might

fove compensated for the lower number of branches, Also

the le ves of this variety vere larger than those of
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varicty PR63-18, These characteristics made the former
variety to attain a .good covernpe of the soil earlier than

hY
Tilere was a sipgnificant incremental effect of

niltro, ¢n on the number of stems per plant up to fou~ WAE,

After this time the iancresse was very slight until the
occurance of the discrse zfter which there was a decrease.
The number of axillary br-rnches however increased
significantly witn increcse in nitrogen fertilizatien
from four WAE till the <rd of the seasen. At fouf WAE,
the increase in the number of axillary branches must have
been due to the com™ i effect of nitrorfen and variety.
Towarcs the end of the scrson, variety BR63-18 appeared
about as big as variety LESLE62-1, duc te its ability te

produce more branches,

For much of thes rowirny secason the L/I ranged
between 1 and 3.43 varicty ROLEZ-1 generally having a
hirher velue than varicty BRE63-18 throughout the sesson.
Nitrogen had an obviou:z eifecect orn tke L&1, which
increased with increasc in nitroren level. At seven WAB,
when the LAI was maximum, 120kglN/ha level produced the
hirhest value of 3.); while Okgii/ha level had the lowest
value of 2.1. LAI valuces increased with increase in
haulm growth and decline¢ with =2ging of the leaves and
loss of lesves due to diser se. The peak period of LAI

ceincided with the peak of tuber bulking indicating that

a lot of mssimilates produced as a result of the large
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leat area were bein: stored¢ in the tubers. The
importence of nitroscn Icrtilizetion was to maintain a
zood leaf area for the rrocduction of assimilates needed

fer haulm and tuber .rovikb.

Leaf and stem 7rovth vere increased by nitrogen
fertilization from an _~rly stace of rrowth as was reperted

)

by DLyson and Watson, {(1771), In this order the dry weights
of these components tno were incresscd snd kept
increzsing uptill ei vt "./I kefore s drop. The
interaction effects 1-.cr in the grewin- sc2son between
nitrogen x sp~acing anu nitrosen x variety show that the
factors did not affeet stem, tuber znd totzl dry weights
in isolatiun. The closcr the sprcing hetween plants,

the more was the ef.:ct of nitroren on incressing the dry
wei_hts of these paraciters, /8 rersrds nitrogen x
variety, interactions when these were sirnificant (seven
and eijht WAE), the two verieties behaved similarly te

0 kzii/ha, tut at each . irber nitrogen level, veriety
B9Lf2-1 yielded more stor @ry motter than variety BR63-18.,
Later however, the revcrse was true, variety BR63-18
yielding more, For tuc tubers, at all nitrogen levels,
veriety B9Lu62-1 producest » higher dry weight than the
other variety. These 11 show that putato varieties
behave differently to nitro,en fertilization end an
interaction between varicty and treatment applied could
be observed at certaic ztores of zrowth, The decrease

in haulm dry weignht which is a function of number of
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stems and number and size o. lesvecs borme on these stems,
is due partly to the agin: of the leaves and partly to the
occurence of disease in thc later part of the growing
season, Early in the growing season the haulm contri-
buted more to the total dry weight until after tuber
initiation when tubers forucd a significant part of the

total dry weight per plant,

In general, most of Tiie yield components were
favourably affected by nitrogen fertilization from an
early stage of growth, bui the stem length and tuber
yield did not respend sir ificently until the end of the
growing season, Similar rosults were obtained wy
Gunasena and Harris (1959) who reported an increase in
yield components leaf and ctem yield responding to high
rates of nitrogen from an c21ly stage of growth, with

tuber yields responding later in the growing sezson.

Most of the tukers .urocr 1o have “een initiated
over a period of azbout Lir.c¢ weeks., The differences in
tuber yield and number m.y tlherefore be settributed to
nitrogen and spacing treatiients, High nitrogen levels
have the effect of accelerating haulm growth a2t the
expense of tuber bulking while close spacing introduce
competition for carbohydrate translocated from the leaves
to the tubers., The reduction in number of tubers at
later stages of growth may be due to resorption of some
tubers after initiation, oSimiler observationg have been

reported by Mocrby (1967) and Krijth (1955).



Tuber initiation start¢d with variety B9L462-1 before
varicty BR63-18. In tcth vericties, non-nitrogen
treatients initinted tu'.crs before nitroeen trestments,
No difference was noticed letween plets receivings 60kg
N/he #nd these havin 120%:N/ha., .lthough tuter
initistion may start a.cut the sane time with high as
well aos with lew 1lovels of nitrosen, the zmount of
carbohycCrate available or tbe tuber during carly veriods

of rrowth for high l.v.ls o1 nitroren is lcss,

hitrogen fertiliv=tior h=z€ o significant effect in
increasing the totazl vicld, with O kgh/ha tuter
bulking sterted earlicr rre ended much earlier too than
with 60 and 120kgN/ha. The eficct of nitrogsen here was
to incresse the perioc ovgilzble for bulking. In the
potsto crop, =fter tui.r initistion, there is sharing
of cartohydrates produced in photesynthesis between the
haulm and tubers. s - result of this, if the haulm
pgrowth is excessive a2s 1s usually the case with high
nitrofen levels, tubqor Lulking suffers especially in
the carly psrt of the scrson. With high nitrogen
content in the soil, muctk haulm growth is obtzined, but
as the nitrogen is depletedy there is a reverse in the
use of ~ssimilates, ‘1w tulking rate of tubers then
increases. 1If the cron stzys long enouih in the field
without any adverse conditions such as disesse and
wezther, the hich nitrae, <n crop out-yiclds lower levels

of nitrocen crop. In tiis experiment, there wes an
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obvious difference in yiclds of treated and untreated
plots, but the yields fro. 6C and 120kgN/ha were not too
differéﬁt probably becaus: the growth of crops from 120kg
N/ha plots was disrupted by the cccurcnce of discase,
The effect of nitrogen on tLotrl yield can best be
described using the line:r equation 182.4 + 3 .6xs The
coceificient of determination (ﬁ?) was significant and
revealed that 80,06% and 99.28% of the total variability
were accounted through lincar and quadratic functions of
the data, respectively. The linear response was thus a
better measure of regression @s it acceunted for 80,06%

of the total.

Grades of tubers falling below and above LOmm was
affected by the application of nitrogenous fertilizer,
There was however no significant difference between,
60kgN/ha and 120kgN/ha probably due to the shortening ef
the potential growth peri-d of crops with high nitrogen
level, The number of tubers in the grade of &« LOmm was

more than tubers of s4Omm in diamcter,

Therc was a non-sisni’icant effect on DM¥ with
increase in nitrogen level, This result conforms with
the findings of Widdowson ct al. (1974) who observed
that nitrogews rates of upto 560kg/ha were not detrimental
to the DM eontent of tuber:, This is however ccntrary t
to the findingsof Van Bur: (1967) who reported =

decrease in DM content with increase nitrozen level,
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The results of this experiment indicate a non-
significant effect of nitrogen on the starch content of
tubers, Hunnius et al., (1976) got similer results using
100~ 120kg N/ha,

Only the CP content wiucz sffected significantly by
nitrogen, spacing and vericty, although there was no
significant interaction «ffccts among treatments as
regards this character. 4L¢ CP¥R was analysed on wet
basis and this showed a zi;nificant increase with
increase in nitrogen levoi, Several workers have reported
an increase either in totul N or CP% with nitrogen
fertilization (Westerland, 1569; Dyson and Walsopn, 19713
Talley, 1983), This may Lo explained by the fact that
as the nitrogen content o! tle soil is increased, more
of it is being taken up by prlants, thus reducing
competition, Tubers froum higher levels of nitrogen then
end up with more nitrogen in them than those from Okg
N/ha level,

5.2 Effect of Spaciny on Plant Growth, Yicld

and Quzlity of Tubers

The growth and yield in the field indicated two
kinds of competition as a rc¢sult of spacing., Competition
between plants which may be important at close spacing
and competition within plants (between stems) which is
significant at wide spacing and with large number of

stems., Beukema and van D:lt Zaag (1979) reported that
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if hish yicld/plant is dcsired then plent spacing should
Le wide wherecs if nirh yield/ha is required then spacing

should te close.

The main effect of sprcing on the vegetative growth
of the plents con be slilritvted to the differcnces in
light interception 2t Gificront spacinss. For exapple at
wide spacing the leaf surfice is much smoller and light
interception is inadeeg °te so fewer tubers mzy be
pro: uceG. An important .xplonation for higher yields
at close spacing is th-t nore leaves, tranches and stems
are procuced per unit -re: resulting into rapid cover
of the soil, Vith the high leaf area of closely spaced
plrnts, more radiation ic intercepted by the foliage for
conversion into DM, Adcoucte ground cover alsc helps in
reducing the asmount of rocirtion heating the soil surface,
With varieties that do rot have fast early growth as was
the case with variety ¢hf3-18 closc spocing sof plsnts
will help to produce 2.t ¢orly ground cover for botter

interception of light.

The decrease in «ry weigrcts/pleant with decrease in
spacing must hove beon os o result of competiticn
between plants for 1i bit, nutrients and water. The
rapidity of leaf growth in variety B9L462-1 during the
early part of the growin; sezson indicate that the
climate of Zaria is well suited for the production of
hirgh yields. The dry wmctter acumulation was slow

during the early part of the season. This increessed by
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mid season and then reduced again in the later part of

the season.

Decreasing plant spacing increased LAI significantly
throughout the season., This is ‘in agreement with the
results of Ifenkwe and 21llen (1978). With more plants
per unit area, there was a better spread of leaves to
cover the ground. This rced ground cover which
comes early in the seascn et close spacing gives
rise to high LAI valucs indicating a larger leaf area
available for the procuction of assimilates. Provided
the 'sink' has been well established in good time, the
bulking rate of tubers will be high.

There was an incresse in total yields with
decrease in spacing. The coefficient of determination
(Hz) was significant wlien polynomial curves were fitted
to describe the data, Values of the coefficient of
determination revealed that 93,94% and 99.99% of the
totzl variability werc accounted through linear and
quadratic functions of the observed data. The linear
response was therefore 2 tetter measure of regression
as it accounted for 93.9L% of the total. Only the
linear response was si'nificant using the 'F' test
of significance, so the data is well represented using
the linear equation (192.447 + 33.515x).

Ware as a proportion of total yield also increased
with decrease in spacing distance. The yield from 20
and 30cm spacing were similar therefore the little
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) difference
di ference could have Lcer 28 a result of 2 .

in duration of bulkin . Similar findings were repérted
by sremner nd Tan- (1¢t€), Iindlay and Sykes (1938),
Bremner et al. (1931, =znc lurr (1974) also reperted a
decrease in the yield ¢~ emsll sized tubters with increase
in spacing tetween nl-nts, Increase in the number and
size of the tubers witi. vice spacing did not compensate
for the reduction in :uuter of plants, therefore there
was = reduction in tot-l vield =s spacing distance
increcsed. The incre::ce in the proportion of total
procduce falling into © ¢ wrre grade with increased
sp=cing may also be considered in the light of tuber
nunber per unit area, .lthough tuber number per plant
increcsed as spacin; increased, the closely spaced plants
h-a - considerable adv.ntage in tuber numbers per unit
zrea leading to more iniense inter-tuber competition and

restriction in tuber size.

Spacing had no si nilicant effect on the D'% and
stzrch content of tui:rs ¢lthough there was 2 tendency
tor these properties to increace slightly with decreasing
plant spacing. With r:cieesing plant spacing, there
was a significant ef cct of decreasing CP%. This effect
.was cue to the more intcice competition between tubers

for the nitrogen taker ur Ly plants,



5.3 Effect of Variety on Plant Growth, Yield and

Auclity of Tubers

Variety BO462-1 had longer stems than BR63-1£, The
lonier stems encoura el locging which was not flund in
variety BR63-18. Plonts of this latter variety had a
more upright habit than the former variety. ©Only late in
the sesson was there ~ny significant differernce in the
leaf . number of the two vsricties, Variety BR63-18 had
more leaves significantly then B9462-1. This may be
because leaves of variely !9L62-1 were aging fast then
and were more affected hy cisease than leaves of variety

BR63-16,

The growth pattern of both varieties was similar
only that variety 89457-1 Lad earlier ground cover,
reached the peak growin~ period faster and matured earlier
than variety BR63-18. lor mest of the growing sesson,
variety BOL462-1 produccd significantly higher dry weights
than the other variety., 7The LAI values were only
significantly differcnt for both varicties during five
and seven V/E, coinci. in; with the peak periocd of leaf
production. The assinilates produced by the leaves
are distributed between the haulm and tubers. For
variety BR63-18. it amnozred a greater proportion of
the assimilates was“5¢d fOT youin growth in the later
part of the season thon the other variety. The
significantly higher LAI values obtained ty variety
B9L462-1 may be as a result of the large leaf size of this
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variety which produced a good ground cover early in the

season,

After tuber initiation the bulking rate of BOLH2* was
faster than for variety BR63-18 and the tubers reached
maturity faster too, The Lulking rate of tubers of
variety BR63-18 was probably adversely affected by the
flowering habit of the crop. This is 11 iine with the
findings of Proudfoot (194.) who observed that flowering
and fruit formation depresses tuber yield, Much of the
assimilates that would have been used in bulking was used
in flowering and fruiting, Towards the last weeks the
flowers and fruits formed z substantial part of the
dry matter while most of the tubers were much less than

the }Omm size.

Variety BR63-18 produced = higher number of tubers
than variety B9462-1., This may be attributed to the
fact that the former variety had more numbker of stems
per plant and since each stem is capable of producing
tubers more number of tubers were produced per plant,

It was therefore normal that #t each spacing variety
BR63-188 would have more tubers although this means

more tubers falling in thc cmall size grade as a result

of competition for light, nutrients and water. Variety
B9U62-1 had more tubers with decreasing spacing mainly
because with increase in plant population there is more
interception of light. At low densities where competition
for lignt would be minimal the weight of



tubers per unit area "ioulc be well below the potential
of & crop with a cownpletc canopv. This agrees with

the work of Thompson =né Teylor (197L).



Chapter 6

SUMMARY 4D CONCLUSION

The experiment was curied out at the Ahmadu Bello
University Farm, Samaru, Zeria, during the 1984 rainy
season, Treatments consiztiea of three nitrogen levels,
three spacings and two varictics, which were laid out
in a randomized complete block design with factorial

arrangement.

Nitrogen fertilizat on had a remarkable effect on
the vegetative growth of npotate, The number and dry
weights of leaves and stems, and plant height were
increased with the application of nitrogen fertilizer,

The yield of tubers was siznificantly increased by T
nitrogen and the linear rccponse of nitrogen was a better
measure of regression whon compared to the quadratic
response, 60 kgN/ha incressed the tuber yields by S50%
over no nitrogen; high level of nitrogen (120 kgN/ha)

did not differ statistically from 60kgN/ha. The DM and
starch contents were not significantly affected by
nitrogen while the CP content was increased by it,

Spacing also had an eifect on potato which was most
obvious on the yield and size cf tubers. The 20cm spacing
produced the highest yield of tubers, A linear response of
spacing best measures the regression, The closest spacimsg
produced the highest numbcr cof tubers/unit area and ylelds
of the different grades were increased with close spacing.
The 30 cm spacing appeared to be the best spacing from
visual cbservations in the field, The ground cover by



83

foliage was quite good and it produced & good proportion
of tubers falling into the two grades considered, As with
nitrogen, spacing did not have any significant effect on
the DM and starch content ¢! tubers. The CP content was

however reduced with closc syeacing,

The yields from the “ww vericties were guite
different, with variety ES' 2«1 yielding more than the
other variety which had = Iiiyker number of tubecrs/umit
area, The CP% of variety ..-3-18 was significantly

superior to that of variecly LShE2-1,

Some interaction of fucts were observed zmong

treatments on some of the rcewth characters.

It can thus be conc.uded that Samaru has suitable
weather conditions for the production of potato in the
vet seascon provided adequ.ile steps are taken to control
diseases, The crop responfced well to nitrogen fertilization
and close spacing., Of th. two varieties, BR63-1€ had two
points zgainst i%t, that is, the flowering and fruiting
habit which greatly reducecd yields and its long
duration in the field which mskes it open for disease
attack for a longer perioc<, thus its unsuitability as a

wet season crop.
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Avperdix 1. Physico-shenicol properties of solil at

experipents1l cite.

wammh L ome mum e

%01l Tepths {cm)

Soil Cheracteristics

0 - 14k 15 - 3
pH in water _ 5,00 5.10
Crpanic carbon (3) 0,71 0.2
Totzl nitrogen (%) 0.06 | 0.3

s

Lxchangcable bases (rmeq/100g s0il)

Ca 2.25 2.28
Mg 0.76 0.78
Na ’ 0.12 0.12
K | 0.33 0.35
CEC (meq/100g s50il) } .00 1} .20
available phosphorus {prui) 7.0 7.0

Farticle size %

Sand ' 50.00 5L.00
£ilt 32.00 30,00
Clay 16.00 16,00
Textural class Sandy loam




Appendix 2, Meteorclegical ~a*a for period May to ‘ctober

198L_at Samaru,

-

L i

Montl: Veek Rainfall Mea:: liean Sunshine(hours)
SR (rm) R, Tenp.( C)
May 1 39.0 53,9 273 g.0
2 20,6 61,7 26,7 7.0
3 25.0 01, 26,7 8,2
Iy 13.6 60, < 2€,.1 faly
June 1 6;3 72, 26,1 5,2
2 38.5 7. 26.0 7l
3 10.6 72, 26.U 8.5
u 0.0  68,¢ 25.3 7.0
July 1 18,9 78,2 Lol 77
2 1.9 T75.1 2.2 5.0
3 14.6 197 23.5 7.0
Yy Sh.h 81,0 23.6 6.3
August 1 23.3 76,7 2L.6 8.1
2 56.8 76.1 2L 7.0
3 L5.1 76,9 24.5 9.5
L 6.3 75.0 25.1 8.4
Sept, 1 61.7 81.h 23.7 6.3
2 0,0 72,9 2h .6 Tl
3 61,2 7341l 2k, 8 6,8
L 30,6  73.6 2l 75
Oct, 1 6l4.0 73.9 2,0 Toi
2 60.5 55,2 237 8.0
3 53,0 75.3 25.2 5,0
4 0.0 32,3 23.6 5.0
Total Rainfall 746.1mm

Source: Meteoplogical Station, Institute of Agricultural
Research, A,B,U,, Sauszru, Zaria,
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