EFFECTS G N TROEN AND PHOSPHORUS ON THE
GRONMH AND Y1 ELD G SWEET POTATO

(I ponoea batatas (L) Lan

By

| BRAH M HABI BU DUTSI N- VA

A thesis submtted to the Postgraduate School,
Ahmadu Bello University

in partial fulfilnment of the requirenents for

the Degree of Master of Science in Agronony

DEPARTMENT CF AGRONOWY

FAQLTY O AR QLTURE

AHVADU BELLO UN VERSI TY
ZARA NERA

DECEMBER, 1985



DECLARATION

I hereby declere that this thesis has been writton by
me @nd that it is @ record of my own rescorch worke It hos
not bteen prescnted before in 2ny previous application for

a higher degree.

" 5
mu’ﬁ’ﬂr/sx/u-m
{Candldate

1285

Date: :f%.{... escbecan

The above declaration is confirmed.

Date: ,Jféf%f ;. ..Ef%!:j:



CERTIFICATION

This thesis entitled *EFFECTS OF NITROGEN AND
PHOSPHORUS ON THE GROWTH AND YIELD OF SWEET POTATO

(Ipbmoea babetas (L) Lam)! by IbraHim Habibu DUTHIN=MA

meets the regulatiohs governing the degree of Master of
Science of Abmadu Bello University; Zaria, and is approved
for its contribution to scientific knowledge and literary

presentation.

b

/’ !
B
S. HKa ARI DR. M, K., AHMED
hairmen, Supervisory Lommittes Member, Bupervisory committec
%iwe

/
DR, 1. O. E. ASENIME
Member, Supervisory Lommittee

o oo kl
T(l D e em )
—
PROF . J./\n. \’FW;XH

Head, Department of Agronomy

- -7 e 5
PROF. G. E, OSUIDE
Dean, Postgraduate School

L —\ 3 85

Dﬂtﬂi STsessessnssannansnes ., .

AHMADU BELLD UNIVERSITY
ZARIA



DEDICATION

This work is dedicated to my wife Baroka.

And my children Halime and Fatima.



i1

ACKNOWLEDGEHENT

I sincerely wish to express my grotitude and immense

eppreciation to my major supervisor, WMr. 5. K. Karikari, for

his invaluable advice and encouragement throughout the period
of this study. The same goes to Dr. M. Y. Abhmed and

Dr. I. U. E. Asenime for their guidence and immense contribution
towards the success of this work. My heartfelt appreciation
also goes to the members of staff of the Department of Agronomy,
especially Prof. J. Y. Yayock, Or. T. D. S5inha, Dr. Vijay liumar,
Dr. Y. 8. Ogunlela and to Dr. J. K. Adu of thz Denartment cf
Suil Science, I.A.R., for the continuous zdvice and

encouragement they gave me.

Thanks alsp go to Mrs. O.V. Dunmade of the Aoricultural
tconomics Section, A.E.A.L.5. and Mr. Lawrzence Okereke of the
Food Science and Technology Departnent for the assistance they
rendered during the exscution of this project and to

l're Cyril O, Egeoclu for his clericel assistence.

Special thanks alsc go to my brothers and sister for the
unflinching moral support they have rendered throughout the
course of this study. Sincere appreciation is alsp expressod
to my wife Baraka and my children Halima and Fatima for the
love, patience, moral encouragement and understanding they hove
displayed throughout the period of my study. Fimally, I wish
to extend my gratitude to both Sokoto Rime and Kedune Karaduuwa
River Basin and Rural Development Authorities for funding this

COUTBE.



ABSTRACT

Investigation was carried out at Samsru during the 1984
wet season to observe the effect of nitrogen and phosphorus
on the growth and yield of sweet potato. The treatnents
conprised three |levels each of nitrogen and phosphorus (0, 60
and 120kg N ha; 0, 30 and 60kg P,0s/ ha) and two varieties

(TIS 9265 and TIS 2498).

The investination reveal ed that application of nitrogen
affected the growth, yield components and yield of sweet
potato, while phosphorus application had no effect on the
growth, yield conponents and yield, Application of 60kg N ha
significantly increased the total and narketable yields by 58.2

and 75.2 per cent, respectively over the control.

However increasing the level to 120kg N ha significantly
reduced these yields by 23.8 and 33.8 per cent, respectively
when conpared with the 60kg Nha |evel. The nunber of tubers
was significantly reduced by the application of 120kg N ha,
while the application of 60 and 120kg N ha significantly
increased the tuber weight. But the difference between the

two | evels was not significant.

It was also revealed that the tw varieties respond
simlarly to nitrogen fertilization, although variety TIS 2498
was superior over TIS 9265 in terns of total and narketable
yi el ds, the nunber of tubers, narketable tubers as well as

vegetative character of dry matter production.
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Chapter 1

INTRODUCT ION

Te1 Importance of Sweet Pcioto

Root end tubers are the next most important crops
after the grein crops which form the cteple food of
human beings, especiolly in the humid tropics. 1In Africa,
this group of food stuff has heen estimeted to provide
nearly @ third of the total nourishment to human being
(Lucas, 1968). The world preduction of ghpe major root and
tuber crops namely sweet potato, potatoes, cessova, yams and
cocoyem in 1900 was 407.11 million motric tonnes out of
which sweet potato production was abiout 107.25 million

metric tonnes (FAO, 1900). Sweet poteto (Ipomogo botatas

(L) Lem) is 8lso one of the most important faod crops
throughout the tropicel, subtyopical and warmer parts of
the temperate zone (Miller and Henendez, 1970). It is the
8ixth most important food crop in the werld and ranks after

wheat, rice, moize, potato end cossava,

It is & high yielding crop with production per unit
areg exceeding that of rice end with higher food velue.
While it has been considered mainly as a source of
carbohydrete 1t is also on excellent scurce of vitomins
perticularly beto-carotene (pro-vitomin ) in orange-flesh
verieties and 1-ascorbic acid (vitemin C). It soleo supplige

mineral salts which @re not cbteined in most of tho diate



rich in corbohydrites. These minersl salts which are composed
lurgely of potossium cre valueble in offsetting the ccid
effect of meat ond other common protein foods in the body.

In i igerio the production of sweet potato is low compared with
coescva and yoms. Its total production of 240,000 tonnes is
leoeg than one per cent of the total production of the root

crops (FAD, 1980).

1.2 QOrigin and Spread

Sweet potato is indigencus to the tropicel Americas
from where it wes disseminated first to the tropicel island
of the Prcific and New Zealand (Habn, 1977). Colombus
introcduced it into Europe in the 15 century and it was
subsequently introduced into Africa by Spanish and Portuguese
explorers and troders after 1500 AD (Yen, 1970). There is

no record of its introduction into Nigeria,

1.3 Botenical Features

Sweet potate is e dicctyleronous plant belonging to
the family Convulvulacese. This femily includes about 45

ceners and 1000 species, but only Ipomoea Datatas is of

economic importance as a food crop (Onwueme, 1978), It is
a herbaceous perennial plant, but is normally cultiv-ted as
an annuols Undgr cultivation it is usually propagataed from
vine (stem) cuttings. It has stems which are usually long
and prostrate, but there arc some varietics with short ond

ercct stemse.



1.4 Ecclogical Adaptotion

Sweet potato requlres at least SO0mm of well
gistributed rain during its growing seesan, it dous hest
however, in regions with 750 to 1000mm of rainfall per
annum, It hfs o guod drougbht tolusrence but drowght
canditions during tuber initlstinn reduce yield comgiderahly
{HKay, 1973), The erop is sun-loving and does best where
light intensity is relatively high, Deylength affects both
flowering and tuber formatlon procesees, Short days nromote
both flowering and tubey formotion, while lonn dovs fend to
fovour vine development. It is nrown in o varlety of scils,
but the idenl spil for its cultivation is o well droined sundy
loam or logmy soils. § 80il pH of 5.6 to 6.6 is preferred
though it can still produce considepable vield in scils with
lower pH values. Maximum yield s attained under o
temperature of not less than 20°C. Growth is hest on
temperatures 2hove Zhuq whan temperature falls below 1"t

growth 1s severely retarded (Urwueme, 1978).

1.5 Utilization

The most important uyso of sweet pottte ls os foud fop
human beings either in ite originel. form or 2@s monufnctuorer
intg flour or starch. In most developing couwntries, 1t is
cansumed Immediately after harveet without any intermediate
atorage or processing as in thoe cage with grain crops. It

may be consumed after beiling, frylng or roasting. The lesves



and tender sheoots arc edten ms vegetables 1n mapy prrte of
the tropics. The vines and tubers nre also used Ae animal
feed, Beside focd, tubers are utlsg usad in the industrios
for the manufacture of starch, alcobol, vinepor, lactic zeld,

yeast, etc,
1.6 Yiplid

The present yicld in Niperis is about & tonnes per
hegtare {(Chinakz, 1983). Low yield of sweet potate in MNigoria
and many other tropical countries has been attributed to the
vse of unimproved varietiea, lock of fertilization o farmers
celdom upply fertllizer to this crop and inadeguate agronomic
practices. Efforts touvards sweet noteto improvement in thi
country have been more on the breeding snd selection of high
yiplding varieties, while 1ittle has heon done on the
nutritionel aspect of the crup. 1t is sgeinst this packoround
that the present study was carriced gut tn study the cffcoct of
nitrogen and phosphorus fertilizers and their interactions on
the growth, yield and puality 2f two lmproved sweet potato

verietiesn.



Chapter 2

LITERATURE REVIEW

2.1 Effect of Hutrienis on koot Crions

Even though it hos beren observed thot sunh crops ne
cassavd and sweet potato con still produce mudest yield on
gnils with low nutricnt content, it still holds good for
this ne foar el otber tubur crops thet cdequiote supply of
nutrients mugt be ploced ot theip dispgsoal if they are to
produce high yields corresponding tc thelir high productivity.
Therefore, fertilization of these crops particularly wiih
the threc major nwtrients, nifironen, phnsphorus ond potassium

is indispensable.

Nitrogen npplication + ereate o bulk nf folionc and
consequently an extensive assimilotion orea, the prersguisite
for good devalopment of tuber (Jaccby, 1965). Howcver,
heavy anplication of nitrogen without simulteneouws applicatlen
of phosphgte and potash leads to rank prowth eof the vegetative
portion and depresses yield and keeping Suolity of the tubor.
In potatu, Van Bury (1957) abserved that inerecsling the rote
of appllied nitrogen stimulotes the growth of the houlm end
delays the start of tuber initiotion. Gunasenn and Haprio
{(1969) also reported that increasing nitroepen increasz2d the
proportion of leaf =nd stem in the total dry matier ond

decrensed the proporticn of the tubers.



Phosphorus is indispensable for the scund development
of the root system. It promotes the precces of ripening and
is 2 decisive poerticipant in the formation of storch in the

tuber.

Ropt crons have 8 high potacsium requirement, a
deficiency of potassium not only leads to depression of
yields @s well os reducinng the starch content, but it can
also have an unfovourable influence cn the commerciscl value
cf the tubers. Ouncan gt al. (1958) ohsarved heovy losses
in weight as well es fungal attack during storage of swect

poteto in the absence of adequate notnssium fertilizntion,

2.2 Effect of NMitrogen on Swcet Potato

242,71 Effect of nitroyen on sweeth pctot . crowth

Nitrogen is 2 mnjor conctitucnt of chiorophyll,
plant protein and aming scide. Tnoreasine its cu-nly in
the soil prometes vegetetive growth by enhancing cell
divisicn and clongation. Excessive nitrogen promotes
excessive vegetotive growth @t the expense of roots. While
in plants deficiant in nitrogen, the growth of the plant is
grodually checked and remains stunted, the number of looves
decreases, leavee become smaller in egizp and are tinged with
yvellow end the length of the interncdes is shortened (Spence
and hKhmad, 1967), Lin and Wen (1956) in o fertilizer
experiment in Teiwan, cbserved that nitrogen dressings

primarily promoted the growth of teps and hod lens effect on



the production of tubers. According to Tsuno and Fujise
(1964), nitrogen increases dry motter production by incraoasing
lcaf expansion of leaf aree index and incresses the
distribution retio of above-ground parts to under-ground
parts. A linear relationship bctween nitrogen content and
leaf orea index and © lincer decline in the net ossimilation
rote with increegse in leaf oree index wes obscrved by Uatson

(1958); Fujise ond Tsuno (1962) and Teuno and Fujise (1965).

2022 E(fgpt of nitrogen on yield component

The main components of yield in tuberous crops are
the number and mean weight of tubers wh ch ore directly
ruelated to the process of tuberization, that is tuber
initiation and tuber growth (Togari, 1950; Wilson, 1970;
Wilscn and Lowe, 1973). According to Togari (1950) the
initiation of the tuber first determinzs the numbcr of
tuberous roots, next cell division determines the sizo of
the tubers. He further reported that loroe 2mount of snil
nitrogen during tho tuber initiotion fovoure the nruduction

nf non-tuberous roots.

Nembier et 2l. (1976) observed thet incressing acpplied
nitrogen rate from 50 to 100 kg/ha significeontly increased
the number of tubers per plent. Bartolini (1982) reoperted
thet increasing the level of nitrogen from zero to 90kg N/ha
reduced the number of merketable roots, which he attributed

tc the vigorous growth of the plant which produced more



8

vegetative pert and lower yield.

Z2e€e3 Effect of nitrooen on yiecld

Evidence regardino the effect of nitrogenous fertilizer
on sweet potato vield is conflicting, some resecrchers are of
the view that spil rich in nitronen or the use of nitro enous
Fertilizer increased the production of vine but tuber yicld
teclined (Topari, 1948; Van Den Abeccle and Van Denput, 1958;
Jicoby, 1965; Tsuno ond Fujise, 1965 and Bartolini, 1982).
Aldrich (1962) observed that application of 506kg of smmonium
sulphote per hectare resulted in a highly significant
raduction in yield and that though smaller application had

less effect, it tended to give yield reduction.

On the other hand, various other researchers have observed
e yield response to nitrogen applicaticn. UWare and Johnson
(1949) in their studies with three soil types in USA to
determine the effect of increasing application of available
nitrogen, observed that with two of the soil types (llorfolk
ond Decatur soils), the marketable yirld increased from zero
to 135kg N/ha and with the Haptsell soils the marketable
yield increosed from zero to 101kg N/ha application. They
concluded that sweet potato nlant under favourablo supplios
of water responds to and requires relatively high application
of ovoilable nitrongen for the production of high yiglds.
Patterson and Speights (1962), reported from Taxes, (USA) na

roesponse up to 107.6kg N/ha. Li (1970) in ¢ study on the eoffact



of N, P and K on sweet poteto observad thrt sweet potato tubor
viclds were incressed from 21,70 t/he with no fertilizor to
44,58 t/ha with BOko N + 200kg K/ha in irrigoted condicion and
from 19.02 t/ha no fertilizer toc 38.31 t/ho with 80kg N + 270kn
K in reinfed plots. Nendipuri et al. (1973) found that
increasing nitrogen from 28 to 56kg/hc had reosultoed in o
cerresponding increase in totel vine weight, root size and

yield of sweet potato in Indie.

Dther researchers however, hive reported a sionificent
reasnonse up to @ certain lcvel after which yields were either
not significantly increcsed or vere significontly reduced
by the higher levels. A response of nitrogen rate from 50 %o
100kg N/ha by 'Centennial' was reported by Miller end Covinoton
(1982). They noted that incressing the nitrogen rate to 200
kg/he did not produce further significant incresse in yield.
Similarly, Navarro and Fodda (1983) recordecd o yield increcse
with an epplication of 280kg N/he but which decrecsed with
applicetion of 560kg N/h&é which encoursjcd vine nrowth in
sweet poteto qrown on Fedeshorg clay lecom. Heommct gt 2l.
(1984) also pbserved that root yields wore higher with 101k
N/ha then with\202kg N/he. Nwinyi and Emezie (1984), in their
fectoriel experiment consisting of throe lovels of nitrogen,
phosphorus and potash, obsepved that 45kg 'Y, Dkg Pzﬂs and
140kg K/ha gave the highest fresh and saluable tuber yield end
90kg N/ha gave the highest vine yield.
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Landrau and Somuils (1951) on the other hanc
expcrimented with rates of M as high 2s 177.5 ko/he and
found no consistent ciffercnce in vicld of !'Forto Rico!

pntoato.

So far =s response to nutrients, m=inly to nitrogen
is concerned, varieties play an importont rolc. Some
varieties respond tc high levcls of nitrogen wheress other
varictics do not respond very much end others give ©
nzgotive response. Togari (1948) and Tsuno and Fujise (1965)
h:ve observed that the response of hezvy @pplication of
nitrogen differs occording te variety; in some varietics a
high yield is obtained with high nitroocn applicetion
without cousing over-growth of the aerial port, while in
others the yield of tubers decrecsed drastically with
increase in nitrogen @pplication duc to too much top growth,
Togori (1948) in his experiment reportcod thet in 'Okinawa
f'oe 100" with which runner weight “ocs not groatly incroase
with heavy N application, there wes o slight increase in
yield even when 90kg N/ha was applied compured with 30kg
N/he control. Un the other hand, in 'Tsuranashi Genji' with
which increased N caused over-growth of aerial parts, the yicld
did not change by N epplication treatment betueen 15 to 60kg
fi/ha and decreased in the 90kg N/ha trectmunt. Bourke (1982)

also observed an inconsistent response o nitrooen fertilizer
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treatments which according %o him w2s coused by nitrogen
cultivar interacticn, with nitrogun giving incrensad tuber

yield in sgme cultivars and @ decrease in cthers.

Haoynes (1971) bhas grouped sweet ;'otstn variectiszs into
three sccording toc their nitrogen responses intn those thot
have & positive response to nitrogen application, those with

negative response ond those that have no responsee.

2.2.4 Effect of nitrogen on tuber guality

The protein and storch content of tubors have been
shown tc be =2sspclated with npplicd nitrogen fertilizer by
scme researchors. Constontin et 2l. (1974) found thot
increasing increment of N from zero to 101 kg/ha resulted in
increased firmness and protein content of 'Centenninl!
roots, but found no effoct on dry matter. Li (1902) has
alsp nbserved an incresse in protein content from 6.3 to
5.3 per cent by a@nplicaticn of S0 =nd 15C kg/ha of
nitrogen, respactively. UWalter et ul. (19C4) hove also
reported that for 'Jewel' =nd 'Contenninl! an increase in
nitrogen application from zero to 112 kg/ha increased
protein content without adversely offocting yield,
Similarly, Constantin et al. (1904) reported that contents

cf dry metter, corotencids and protein incrensed linearly
with nitrogen application when three sweet pontate cultivers

were grown under five different U regimes.
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The proicin content of swcet potntc very from cultivar
to cultiver and from field to field. Furcellet zl. (1570)
chserved variation nf crucde pretein contont of 4,1 o L0
per cent from one location to the other., Li (1912) zlsc
found @ highly significent differcence in protein content of

rocts verying with vorieties und nitrnoon levels.

The level of nitrogeun fertilizetinon affects the starch
content of the roots (Bortolini, 1902). He nbserved that
increasing the level of nitrcgen fertilizer ceemcd to
result in an increase in tha percentoge sterch content of

the roots.

2,3 Effect of Phosphorus cn Sweet Potato

2.3.1 Effect of phasphorus on swcet potste growth

Fhospharus is cne of the throo major nutrients
required by the sweet potato crop. It is required as 2
small but vital ingredient in nuclco-protein. It is a
constituent of cell nuclei and is essentisl fur cell
division ond growth. The cffect of phosphorus on crops
is monifested in earlinces in ;lont moturity 2and improvemant
in crop quality. It is indispensabic fur the sound
development of the ront system. It Lromotes the process
of ripening ond is a tfecisive norticipont in the fermation
of starch in the tubers. Ita deficiincy resulte in reduced

leaf size, the leef turn dark green and Dicume less glossy
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end elongotion of stem is checked. Spence and Abhmad (1967)
inducet P deficiency in suweet potato in their water culture
experiment. The deficiency symptoms appeered when the P
centent wos lowered to 0.2 per cent in the dry matter of
plant tissw and sericus deficiency symptoms were nbserved

when P content was below .11 per cent.

2.3.7 Effect of phosphorus sn yield and yield components

In experiments conducted in various ports of Japzn,
Togari (1940) found thot vield of sweet potate was not
affectcu by phasphorus applicotiun, Potterson ond Speijht,
(1962); Li (1970); knon (1975); ~non (1977) and Navarro ond

Fodds (1983) have the some view os that of Togeri (1948).

Hommet et ©l. (1982) alsc reported thot sweet potato
cultivar 'Countennial' did not resnond to 15, 30, 45 nr 60kg
P/he rver an o year pericd when grown in a silt loom, which

they attributed to low soil pH and relatively high notive P,

levels.

On the cther hand, stinc and Lashin (1953) in the M)e
delts, Egypt, found an increase in yield of tuber due to
P trestment onel Further, thc runner weight (vine).inerensed
with P appliccticn. Similarly, ypiye ond Kesseba (1972)
obtained @ yield increose with increcase in rate of P from
0 to 50kg applicd a2lone or in combinntion with 50 or 100kg

Kk/hz on red oxisol soil in Tanzania.
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Phosphorus zpplication hes also hien ropericd to reduce
the protein content of the tuber, but has no effect on tubor
dry motter, (Constantin et gl. 1977). Hummet gt al. (1982)
have alsp observed a reduction in tuber srotein ce norcentago

of dry weight with an increase in P rate.

fccording to Tsuno (1973) the effect of P fertilizetion
muet be judged from the view point of tuber quality. When
F fertilizer is applied, sweet potatoes beccme longer in shapo,

incresse in sweetness and have @ mealier texture.

2.4 Fertility Status of Lavanna Soils

2.4s1 Nitrogen etatus of savanna scils

Soils in the savanna region of figeria are vsually
low in fertility (Latson, 1963; Jones, 19742, Over helf of
the soils ere ferrogcinous tropicol roile which ere generally
iow in nitrogen. According to Jones and Uild (1975) the totiecl
nitrogen content of sevannc suils rongoo #rom 0.008 to 0.29
per cent. Consequently sevenna soils often vospond to
nitrogen fertilizor application. This has nloe been
confirmed by Goldsworthy (1967); Jonas (1973s) and Ulogunde

und Egharevba (1981).

The low level of nitrogen in sovanna soile has been
closely linked with the generally low organic matter content
of the soils, Jones (1973b) found the carbon meen value of the

soil to be 0.68 per cent. Soil mineral nitrogen is obtaincd as
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a result of decomposition of =0il orgonic mottuor uhich is low

2o @ result of the long severe dry seeson ajcravited hy tho
gnnual grass burning which causes g gener2l cdecreaec in the
vigetetion (Ahn. 1570). Rainfall is cnother importent factor
which effects the organic metter content of the soil (Jonos,
1973t). The small end short duration rainfcll of the savanna
susteins little vegetation and for o very short time and ozpenic
mitter content of the spil decrease with decreasing rainfall.
Thus savann2 soils which fre low in organic matter content

(Ahn. 1970; Jones 1973b), are equally poor in mineral

nitrogen,

2+4.2 Phusphorus status of savanna soils

Fhosphorus is one of the two major nutrients limiting
crop production in the savennc zone (iokiunye, 1979; Ologunde
and Egharevba, 1981). The sovanne spils totol phosphote
content are gencrally low, Goluswovthy and Heathcote (1963)
reported @ meen value of 1077pm in a total of 54 somples from
unfertilized farmers plots, vhile Cnwezaor and foore (1966)
vbzerved @ slightly higher value of 110 us determined from a
totel of 14 samples. Jones ond Wilds (1975) reported that the
total phosphorus content of these scile ranged from 13ppm to
€30ppm. While Mokwunye (1979) found that the total phosphorus
content in savanna soils rangod from 100ppm to @bout 400ppme
ii2 estimated that less than 10 per cent of the tptal phosphorus

is in the ective Al-P, Fe-P and Ca-P forms.
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The oveiluble phespherus stutus of the savanna soils is
influenced by the low content of tut2l phoephorus and its
perent materiel. Uyovbiscre (1979) has attributed the low
phosphorus ciontent of the savanna sovils to its porent materiol
which consists mainly of schists, granite, gneiss and
sendstone e2ll of which have low oppetite content. Other factors
which influence the available phosphcrus stetus are loes of top
soil through erosion, deposition of wind blown sand which may
give s surface deposit low in phosphete and vegetation and
climote. Scil phosphete content are higher in the forest zone
then in the tall-grass savanna and are lowest in the semi arid
soile of the north (Jones ond Wild, 1975). These differences
fullow the same pattern as those of the organic carbon and

nitrogen.
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Chapter 3

MATERIALS AND METHODDS

3.1 Experimental Site

The experiment was conducted durino the wet season (Juno
to Novembexr) of 1984 =t the University Farm, Samogu (Lat,
11° 11" N, Long. 07 38'E and 686m above ses level). The soil
of the experimental ficld was a well drained sandy loam; derived
from a crystalline basement complex (Tomlison, 1965). Analysis
of the soil showed that it was low in native nitrogen and
mecium in available phosphorus. Data on the physico-chemicnl

nropirties of the soil are given in Table 1.

3.2 Treatments and Experimental Design

The experiment was laid out in @ rendomised complate
Llock design with factorial arrangement and huaving the

fellowirg treatments:

Threc nitregen levels (0 60 and 120kg /ha) each was
tried et Uhree different levels of phosphorus (0, 30 and 60kq
Pzﬂsfha) and for two varietice (TIS 9265 which is & white
gltinned veriety that maetures in 130 deys and TIS 2498 which
is © red skinned veriety that matures in 160 days). Thus the
total treatment combination of 3 x 3 x 2 = 18. Each

treetment was replicaterd three times. The gross and net

plot sizes were 4.5 x 3,75 and 4.5 x 1.5m, respectively.
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Ttble 1. The Physico-=-chemlcel propertics of thu =snil of

the axperimental site.

&cil Characteristics 0 - 15cm 15 -~ 30cm
pH
in woter L 9«90 5440
in CaCl, ER 5.00
Exchangeable Cationa
(Meg/100g) _
Ca -:”z.uss 2.495
Mg B.757 0,757
K 0.486 0.512
Ne 0,113 0.096‘
C.E.C. (Meg/100q) 7.50 6.80
Orpanic carbon (%) 0.65 D.64
Total N 0.060 0.050
fvailoble P (ppm) .57.Dq | b 455
Fhysicel Classificztion
% Clay Y 6 10
¥ §ilt o 42 38
¢ Gand 5e 52
Textural cless ., Sandy loam
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3.3 Field Oparations

2e¢3.1 Land preparation

The experimontal field was pleughed und harrowed and g
composite soil semple taken from two depths (0O to 15cm and
15 to 30cm) prior to fertilizer application and analysed for
its physical and chemical properties. A basal application of
100kg Hzﬂlha was broadcasted as muriate of potash prior to

ridging. Ridges were made 75cm apart.

Fhosphatic fertilizer was spplied at planting and the
nitrogenous fertilizer was an-lied in two equal split doses,
half at planting and the cther half six wecks after planting
(WAF)e The fertilizers were applied in @ shallow groove nlong
the rows about 10cm from the plont and 5cm deep and coverad
well with spil, Calcium ammonium nitrate (CAN 264 N) and
Single Superphosphrte (55F 18% F205) were used =g sources of

nitrogen and phosphorus, respectively.

33,2 Planting

Vine cuttinos of about 30cm in length hoving four to
five nodes were planted et 30cm apart on ridges in a slanting
form ot an angle of approximetely h5° with about one-half to
tuo thirds of its length beneath the spil. The vine cuttings
were brought from International Institute of Tropical
Aoriculture (IITA), Ibadan, on 17 June and planting wes done

on 1€ June, 1984,
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333 lWeed control

Two hoe-weedings were done ot two =nd six WAP.
Thereafter complete conopy covered the interspaces which

suppressed further weed growth.

Ze344 Hprvesting

Harvesting was done cfter 22 weeks by digging out the

tubers from under ground before the soil becéme top hard,

3.4 Date Collection

Jelis1 Meteorological data

Date on roinfall distribution, temperatures figures
and sunshine hours for Sameru during the expxrimentation
neriod were collected and are presented in Appendices R, B

and C, respectively.

.42 Growth characteristics

kssessment for growth study wca sturted -4 Four JAP.
Samplings for dry matter production wers toion 2% 4, 6, 8,
12 and 16 WAP. Two plants were samnlod from each plot and
their stem, leaf (lamina and petiocle) ond root dry weight were
determined by oven-drying to © constant weight &t 20%.
Totol dry weight of the whole sample wos determined by
addition of all parts mentioned obove. /1t harvest five plants
were sampled from each plot and the length of vine and numbor

of branches per plant were determined.
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Leaf area index (L~sI) wes determined  © ench samrling

veing the following formulzr sugguster by LUntson (1958):

Lﬁt = a;bxd(mz)

where a8 = weight of discs
b = weight of remaining leminac
c = number of discs

d = somple disc arez in mz.

Twenty fresh leaves were randomly taken and their lamineac
detached. The laminae were placud on top of each ather and

@ cork btorer with on area of 2.5cm2 wes pressed through these
lecaves so that complete leaf discs were formed, The discs
ond the remaining leaves were then dricd. The weight of the
fdiscs was determined. The arcu per unit wveight of lamina was
calculated from the number of discs, the known arse per disc
and the weight of the discs. It wes then multiplied by tha
weight of the dry laminae in tho sumple to give total erea
per sample. LAI wes calculated using the equation:

Lﬂt x P
n

LAl =

wherg P = number of plonts per sgquere meter

n = number of plants sampled.

Crop growth rate (CGR) and tuber growth raote (TGR) were

calculated using the following fermuloe:
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CGR = 2 g/mzldav

TGR = 2 — : g/mzlday

where W, - total dry weight ot time t1

1
”2 - totzl dry weight at time t2
R1 - root dry weight ot time t1
Rz - root dry weight at time tz

3.4e3 VYield and yield components

Total tuber yielrd, merketeble nnd cull yizlds were
determined per plot and were converted to per hcctare
therefrom. The mean total number of tubers, number of
marketable tubers (i.e. tubers weighing more then 140g) and
number of cull tubers (i.e. tubers weighing less than 140q)
per plant were 8lsc counted. Tuber dry weight percentage was
determined by drying samples in the oven ot 7008 for 72 hourse.
tMeon tuber weight and meen marketable tuber weight per plant
were determined by dividing the number of tubers and number
of merketable tubers per plant by totul yicld and marketable
yield per plent, respectively. /in @nalysis of the yield
response to nitrogen and phoshorus was conducted to
determine the effect of both linezr end quadratic responces

and their contribution to yield variability.
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3ebieh  Tuber quality

Protein content: Frotein contont vos determined on drey

veight basis using the hjeldahl method, where total W per cont
wes determined end wos multiplied by e factor of 6.25 to cet

the crude protein percentage.

Starch content: Starch content (on dry weight bosis)

was determined using the colorimetric determinction method ne

Gescribed by Allen et al. (1974).

Cooking quality: Tubers from the seme entry in the
finld experiment were combined and sompled for the purnose
of determining the cooking and frying qualitics of sweetness
and texture. Tubers were boilcd and friad and were served
to 12 tasters who essessed each treatm:nt on its sweetness

and texture on a scale as follouws:

Sueetness 1 = not sweet
2 - slightly sweet
3 - moderately sucet

4 = very swect

Texture 1 = very moist
2 - moist
3 - intermediote
b - dry (firm)
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3.5 #nalysis of Dato

An analysis of veriance wes done o test the trentment
effects for significince using the 'F' test as described by
Sncdecor ond Cochron (1967). The effects of nitrogen and
phocsphorus and their interactionc in all parometers measured
were of primary interest. Where 'F' test showcd significance,
means of such moin effects ond inter,cticn =7fects were
compared using the least asignificont differcnce (LSD) and

Duncan's multiple range tests (DMRT), respcectively.
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Chapter &4
RESULTS

be1 Effect of Nitrogen, Fhosphurus cnd
Variety on Growth rf Swecet Potato

/8 the sweet potato tuber itself is © vegetative part,
therefore, verious growth indices such 3 dry weights of
leaf, stem and totel dry motter, numbir of brionchee and
length of vine at harvest, lesf orepa indes, crap growth
rote and tuber growth rote 211 contributod to tubor weinht,

hence they were recorded ond analysed stotistically.

Leo1.1 Leaf dry weight

Dato recorded on leaf drv welsht ns influenced by
nitrogen, phosphorus and varicty 6t 4, 6, 5, 12 and 16 WAP
are presented in Table 2. Stotisticel =nalysis of the dato
revenled that differences due to nitrogen lovels ot the
initial stage of growth (4 WKP)WEPE nrt stotistienlly
significant, However, the diffcrences in the meon nitrogen
levels werc highly significant =t 211 the nther stoges of
growth. it 6 WAP the differecnces betwcen control and 60koN/he
on one hand and 60 and 120kg N/ha on the cther were not
significant stotistically but the highest level of 120ko ¥/ha
resulted in significontly higher leof dry weight when
compared with the contrnl. At O WAP the difference between

60 and 120kn N/ha was not significant stotistically. The mean
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Table 2. Lecaf dry weight (g/mz) of sweet pntoto at
different sampling steges as influencod by
nitrogen, phosphorus =nt veriety at Samcruy,

in 1904,
Ueeks ~fter Planting
Treatment
4" 6 8 12 16
N_(kg/ha)
0 23,3  100.5a' 173.0b  261.2c  103.60
60 2L .6 137.9ab 242,08 361.1b 241.0b
120 30.1 169.00 265.5a 420,62 317.6a
SE(4+) 3.30 11.69  16.13 20,40  17.11
P,0g (kg/he)
0 25.0  125.2  212.5  337.3  2L9,4
30 2544 139,0  225.0 349,3  233,5
60 27.7 150.5  243,7  356.4  253.4
SE(+) 3,30 1,68 16,13 20,40 17,11
Variety
TIS 9265 22.5 130, 223,1 319.0b 212,9b
TIS 2490 29.6 W6, 231,6 375,58 282.0a
SE (4) 2.70 9,54 13.17 16,66 13,97

1Meana followed by the same letter with a treatment ore
not significantly different ot 5% level of significance.
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differences due to nitrogen level both ot 12 rnd 16 LAP were
similor, Eoch increment in nitroocon level significently
incrensed the leaf dry weight, T7The diffurences in manns due
to epplicntion of phosphorus d4ic not reach the levels of
significance in all stoges of saw~ling. Similorly the
differences between the twe varicties under study were not
significant up to O WAP ond these were significant

(P = C,05) at 12 end 16 WAP. Veriety TIS 2490 yielded
significantly higher leaf dry weight then TIS 39265, 411 the
first order of interaction between nitrogen x phosphorus,
nitrogen x variety and phosphorus x voriety and the sccond
order of interaction omong nitrogen x phosphorus x voaricty

were not significant stotisticolly.

h,1,2 Stgg dry weight

Data in Teble 3 show the effect of nitrogen, phnsahorus
and veriety on the stem dey weight ot &4, 6, 8, 12 and 16 WP,
Statistical onalysis of the dntz indicnted thet diffcrences
due to nitrogen levels were not significent statisticzlly
ot 4 and € WAP, These wcre highly significant 1t C ond 12
WAP end significant at 16 WiP. The differcnces on the cliem
dry weight were @lse more or less asimilar £ lecf dry weight
wherein these differences were not significont stotistically
in the initinl stoges of 4 ond G WP, but iffeorences in
nitrogen means were highly significont vt 2 ond 12 WP ond

significant at 16 WiP,. it C WP the highue® iov il of



Table 3. Stem dry weight (g/m) of sueet putato ot
different sampling stones as influenced by

20

nitrogen, phosphorus ond variety at Samaru, in

190L.,
Weeks ifter Planting
Treatment
4 6 (& 12 16
N_(kg/ha)
0 1.9 55.4 113.76° 2%4.1b 252.2¢
60 12.4 6049 135,16 396.5a 372,3b
120 13.3 76.5 160.82  L45.40  495.3a
SE(+) 1.00  6.b6 7.57  23.00 36,01
Pzgé_(kg/hu)
0 12.1 62.3 125.1 37.3 379.3
30 12,4 6040 2.0 30k.7 359.1
60 12.9 Th ol 147.5 3901 3074
SE(+) 1,00 6446 7057 23,80 36401
Voriety
TIS 9265 12.6 77.051 11,6 326,76 351.4
TIS 2450 12.4 593 134,80 426,20 39541
SE(+) 0.62 5.20 610 19,50 29,40

1Means followed by the same letter within o treatment are
not significently different ot 5% level of significence.
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120kg N/ha produced significantly higher stem dry weijht

over the control and 60kg N/ha rotes The difference between O and
60kg N/he wos not significant. it 12 WP applicotion of

both 60 and 120kg N/ha increszsed the stem dry weight over

the control. The difference between the two levels was not
significont statisticolly. At 16 WAP each increment in

nitrogen level significontly increesed the stem dry weinght.
Differcnces due to spplicetion of phoschorus on stem dry

weight were not significant ot all the sampling stagoes.

Differencee between the two varieties were significent
at 6 WAP end highly significant ot 12 WiP. Voricty TIS 9265
produced significantly higher stem dry weight ot 6 wWwAP. It
elsp produced ¢ higher stem dry weight at & and 8 WAF, Lut
the differences were not significont, [t 12 nnd 16 WAP
variety TIS 2490 produced higher stem dry weight, but was
significent only at 12 WAP, The interaction effects Detuaen
nitrogen x phosphorue, nitrngen x vericty 2nd phosphorus X
variety end @mong nitrogen x phosphorus x voriety were not

significent stotisticolly.

ke1s3 Root dry weight

Result of the effect of nitrogen, phosphoruc and
veriety on root dey weight ot 4, 6, 8, 12 and 16 WAF arc
shown in Table 4. Root dry weight at & UNP wos very smell
but it progressively increasuid with the stage of growth.

The differences due to nitrogen were not significant



30

Table 4. Root dry weight (g/mz) of swiet pototc ot
different sompling stagce 2e influenced by
nitrogen, phosphorus and varicty ot Semacu

in 1904,
Wecks . fter Planting
Treatment
A 6 0 12 16
N_(kg/ha)
0 1.9 12,3 52,1 195.78" 475.Lb
60 2.0 1.9 65.3 20L.ba 645,71
120 2.0 10.5 €1.5 250,90 540.0b
SE(+) De24 1.17 5.39 12,56 35459
P205 (kg/ha)
0 1.9 11,7 54 .9 2L6.3 5307
30 1.9 1.4 50.6 2564 596.9
60 2.0 11.6 55.C 23C.3 5254
BE(:) Oe24 1.17 5.39 12.54 35.59
Veriety
TIS 9265 1.6 1.1 621 231.,8 407430
TIS 2490 2.2 12.0 573 260.0 62010
SE(+) 0.20 1.39 4,40 10424 29406

IMeans followed by the same letter within o trectment nre
not significantly differant @t 5% level of significonca.



)

statistically up to 08 WAP, but thoreafter, these diffcronces
were highly significant ot both 12 end 16 WWF. The
significence of the root dry weight wos similor at both
sampling stoges that is anplicatiin of nitrugen recorded
significontly higher root dry weight than control and the
difference between 60 and 120kg N/ha applicntion was not

significant statistically.

Phosphorus applicatinn had nc significont influence on
root dry weight at all the s2mpling stages. The varietal
differcnces were not significant at all otages except ot
16 WhP, where variety TIS 2498 recorded higher root dry
weight thon TIS 9265, None of the trentment interoctions
betwecn the first order of interaction ond among the second

order of interoction wes significant stotistically.

bo1.4 Total dry matter

Data on the effect of nitrogen, phosphorus and
variety on totol dry matter production (stem, leaf ond root)
at 4, 6, 8, 12 ond 16 WAP are shown in Table 5,
Close exeéminotion of the deta roveecled thet differences
due to nitrogen application at & WAP werg not significant,
these were significant at 6 and 8 WAP ond highly significant
ot 12 and 16 WP, Kt 6 WAP the mitrogen treatments foll
into two non-significant groups of 0 - 60 and 60 ~ 120kn N/ho,
the highest level of 120kg N/ha resulted in o significantly

higher total dry matter phen compared with the control. At
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Table 5, Total dry matter (g/mz) of sweet poteto at
different sampling stages os influenced by
nitrogen, phosphorus antd variety ct Somoru

in 1984.
Weeks After Flonting
Treatment
4L 6 a 12 16
N_(kg/ha)
a 36.7  100.2b' 340,76 756.76  911.2b
60 39,0 218.0ab 433,12 1042.08 1270.7a
120 48.3  256.0e 492,93 1135.5a 1352,9a
PZDE (kg/ha)
D 38.2  198.9  392.5  954.9 1167.4
30 40,7 2184 426, 900.3 1215.2
60 $5.1 236.5 LLO,1 991.0 1160.2
SE(:) 54h 10.63 22.31 32.92 72.73
Veriety
TIS 9265 30.3 210.5 L20.7 891.,7b 1051.5b
TIS 2498 L 4 217.6 423,.7 1C6L4a 1310,3a
SE(:) 3.60 15.21 1021 26,00 . 59.%0

1Haana followed by the some letter within a treatment ore

not significantly different et 5% level of significance.



33

0 WiP nitrogen incremcnt progressively increcsed the tntal
dry matter. .t 12 and 16 WAP, the responce of nitrojen wos
similer in respect to tot:l dry matior, control resul ted

in e significantly lower totel dry motter when compared

with the two level of nitrogen 2pplicotion and the dificronces

between 60 and 120kg N/hawere not significant statisticolly.

Differegnces due to phosphorus levels under tpia)] were
not significant stutistically at all the sampling stagus,
Similorly the differences between the two varieties werp
not significant ot the initial stages, but these differcncns
were highly significant st 12 and 16 WAF., Variety TIS 2430
yielded cinnificantly more total dry motter than the other
variety. The interaction effects between the First order
of interaction and among the sccond order of intercction were

not significont statistically.

be1,5 Length of vine ot horvest

Result of the effect of nitrugen, phosphorus ant
variety on the length of vine nnd numper of branches et
harvest are shown in Teble 6. #An analysis of the result
indicated th=2t differences due to nitrogen on length of
vine were highly significant. Each increment in nitrogen

level significontly incrgased the length of vine.

Differences due to phosphorus levels were not

significant statisticelly. Similarly there wos no significent



Table 6. Length of vine * and number of branches
ner plant at harvest of sucet potatc as
influenced by nitrcgen, phosnborus ond voricty

at Samaru in 1904,

Treatment “:, " Length of Vine (m) Numer of Branchos
' nar plant .

N (kg/ha) | |
o ,*t' f'fi;?jiﬂ 3. b o T
@ b Y 15,6
420 . sam . 15.0a
) SEC+) B . 0,15 f i1 S

PZUS (kq/ha)

. 'f.-' .z o ”_" 15,7
xg A | ﬁL.' II:. 15,7
- ;.1:_ ” U b _?_ff:_ﬁ, 5.
SE(+) f.f'} R - | ;:;'..f - 1474

Varipty | .
TIS 9265 . - ka2 . 00 139

SE(+) T e 1,42

1Means.fnllumed by the same letter within a trentment nre

not significantly differeont ot 5% level nf significanco,
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differcnce betwecen the twp varieties on the length of vine
8t horvest. None of the intercction offects hetweun the
first order of interaction @nd emong the secontd nrder of

interaction wis gignificont astotistically.

4.1.6 Number of branches nt harvest

Results of the effect of nitrogen, hﬁnéphnrua and
varlety on number of branches revealed that differences tue
to nitrogen 2ppliceticn were significent at (F = 0.05).

- Application of 12Ckg N/ha'rafé produced o éignificnntlv
higher number of branches compared with the 60kg N/ha and

- the control. #pplication of 6ilkg N/he, however, did not

"_ result in & significantly higher number of brenches when

.. compared with the control.

Increasing the pbhosphorus level had no significant
effect nn tha number of branchus, The varietal difforanco
was 2lsp not significont ststlstically. also none nf the
internctions between the first order and among the ~econd

order cf interscticns wos aignificant stetistically,

G.1,7 Leaf ares index

‘w:.Dgfa:on LAY s influenced by nitrnqén; pﬁuéphﬁrus and
veriety are presented in Toble 7. An examination of the
dats indicated thot L4 incremscd from & WAP tn o maximum
.at 12 unf, after thet thare woe a drop at 16 WLP,

Differences due tu nitrogem lovels were not significant ot
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Table 7. Leaf ores index - of sweet potato ot
4, 6, B, 12 and 16 WNP am influenced by

nitrcgen, phuephores and veriety at Samaru

in 1904,
Weeks ifter Plionpting
Treatment
b 6 a 12 16
&0 D7  2.6b  G4.08b 6.00  3.5b
120 . . DeB  3.28  5.18 7.1a bL.9a
BE(t) c De103 0.20 0,29 30 N.20

Polg (ka/ha)

6. o8 2.8 3. 5.5 3.0
. B4° 2.7 k2 Gt oD
60 . 7 04 2.0 4.3 6.2 b1
SE(+) Bag  0.20  0.25 0,36 0.20
" Variety
TIS 9265 D6 2.3b 3.9  5ub 3.6b
TIS 24986 . DeB° 2,60 4.3 Goba  b.ba
BE(+) © 0Op 6.6 0.26 0,28 0.23

1Means folliowed by thz same letter wlthin a treatmont
are neot significantly different at 5% level of
significenca. B T
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b waF, but were highly significant at nll the other sampling
stagese. At 6 WAP the differcnce between the control and A0k
N/he was not significant, but applicetion of 120kg N/hz
resulted in a significantly higher LAY than the two levels,

At & WAF the difference between contrpl und 60 and 60 and 120kg
N/ha was not significunt statistically but the highest lovel

0f 120kg N/ha resulted in a significantly higher LAI when
compaxed with control. The wmean differencocs due tu niirogen
levels both at 12 and 16 WAF were similar, caech increment in

nitrogen level significantly increcsed the LAI,

Diffar&ﬁﬁes in meen due to phosnhorus applicetion on the
LAI were not significant at all the sampling stages.
Diffarences betueen the two vafiétiéé were not significant
at b 2and 8 WAP, significant 2t 12 and 16 WAP and highly
sionificant at 6 WAP, Voriety!TIS 2498'produced a
.“Bignifinantly higher LAT than 'TI§ 5255'. The intéfactiﬁﬁ
effects between the flrst crder of intevraction ant amepg
the second order of interaction were not significamt

statistically.

. o

4.1.8 Crop growth rote G

"~ Table B shows thé.effectluf.nitrngen, pﬁnapﬁurua anel
variety on crop ygrowth rate et different sampling stages.
In all the treotments, GGR increase from 4 WAP to 12 WAP
after which it dropped st 16 WAP showing @ pattern similar

to LKI. Differences in means due to nitrogen application
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Table 0. Crop growth rate (g/mzldny) of sweet potatn

at &, 6, 0, 12 and 16 WnP as influenced hy

nitrogen, phnephorus and varicty at Samaru,

in 9904,
Weeks /ifter Plonting
Trc2tment
L 6 i} 12 16
N 5kg£haz
0 1.3 10,4 1.5 14.9b 5.5
60 1.3 12.9 15."‘ 21 08 B.S
120 17 14.9 16.9 23.0n 7.0
58(3) g.16 1.29 1,96 1.03 2.19
P205 (kg/ha)
0 Te3 11.6 13.0 20.1 7.6
30 1.4 12,0 14,0 20.1 8.1
60 1.6 13.6 15,1 19.4 fal
SE(+) D16 1.29 1.96 1.03 2.19
Variety
TIS 9265 13 13.1 14,5 16,08 5.7
TIS 2‘09& 1.5 12-? 1”*.7 22.‘3!1 3.0
SE(:) 013 1.05 1.60C 0.04 1.79
1Heans followed by the some letter within o treatment

are not significantly different 2t 5% level of

significence,
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did not reach the level of significance &t all the stages
sampled except at 12 WAP, At 12 UAF application of 60kg
f/he significantly increased the CGR; a further increance
in nitrogen level to 120kg N/ha did not increase the CGR

oignificantly when compared with the B0kg N/he level.

Application of phosphorus levels did not significantly
increcse the CGR 2t all the samprling stoges. The differences
between the two verieties were not significont =t 4, 6, 8 and
16 WAP, but were highly significant at 12 W.F., Varicty
TIS 2498 produced a higher CGR than TIS 9265. MNonc of the

interaction effects wae significant statisticclly.

Le.1.9 Tubnr_ggputh rate

Data on tuber growth rete ot 8, 12 ond 16 WAP as
influenced by nitrogen, phosphoruc &nd vAaricty are presentcd
on Table 9. A close look &t the deta showed that differences
tlueg to nitrogen levels were not significant 2t 8 and 16 WAP
ant. were highly significant at 12 UAF. At 12 UAF application
of 60kg N/hu significantly incressed the tuber growth rate
over the control, while application of higher rate (120kg
MN/ha) did not increese the tuber growth rets over the 60kg

l/ha level.

Differences due to phosphorus levels were not significant
stetisticelly. The differences between the two verieties
were not significant at 8 and 16 WAF, but #t 12 WAP the

difference was significant et (P = 0.05). Variety TIS 2498
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Table 9. Tuber girnwih rate (g/mz/dﬂy) uf sweet potztn ot
£, 12 and 16 Wi as influcnc :d by nitropan,

rhosphorus wnd veciaty =t Lriwdru in 1804,

Weeks kfter Flopting
Trectment
o 12 16
N (ka/ha)
0 2.9 5e1b] LD
60 Sab o 708 12.9
120 3.7 -. 7.8 0.5
SE(+) 0,36 -~ o6 T 1.3
Pyl (kg/ha)
0 3.1 6.6 : 10,6
) B 34 ff ﬁ_ 7.0 - qz.2
R T W " 10,3
HE(+) .36 0.86 © 0 1.3k
Vuriety ;4 |
 TIs 9265 37 & . 9.
TIS 2498 33 730 ¢ 1z
SE(+) 0.31 O DL37 1.0%9

1Meane followed by the some lotter within o trectment 2o

not significantly differsnt =2t 5% level of significonca.
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provuczd @ higher TGR than TIS 9265. The interaction eoffects
between the first order of intoraction and 2among the second

crxder of intersction sere not significant statisticelly.

be2 cffect of Nitrogen, Phosphorus and
Variety on Yield and Yield Componants

Le2.1 Total tuber, marketable nnd cull vields

Total tuber yield (t/ha) increased from 19.4 in the
control te 30.7 and 23,4 t/he in plots fertilized with 60
ant 120kg N/ha, respectively, (Table 10)., The highest totnl
vicld of 30.7 t/he was recorded by the application 60kg W/ha,
this wes followed by the 120kg N/ha which wes at par with the
control. The percentage increase in yield due to increase in
nitrogen frum O - 60kg N/ha was 58,2 per cent but increasing
it to 120kg N/he yielded only 20.6 per cent higher than the
contrul. Similarly the marketable yirld was significontly
increased by rcising the nitrogen level from 0 to 60kg N/ha.
A further incroesc in the nitrogen level to 120kg N/ha
rotduced the yield significantly but was at par with the
control. The result of the effect of nitrogen on cull yield
revetled that inceasing the nitrogen level had no significant

influence on cull vield.

Increesing the phosphorus level had no significent effrct
on totel, marketable and cull yields. A significantly highor

total yicld was obtained by variety TIS 2498 as compared
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Table 10, Mean total tuber, merketahle ond cull yicld
(t/ha)of sweet potate fs influcnced by

nitrogen, phosphorus ond voariaty, ¢t Soméru

in 1904,
Yiulds (%/ha)
Treatment
Total Markcinhle Cull
N_(kg/ha)
0 19.hb1 12.5b 6.9
&0 30.70 21,90 0.0
120 23.4b 14,50 9.0
SE(+) 1.53 1a4D De9L
qus (kg/ha)
D 24.5 1647 Lol
30 25.0 1€.6 9.1
60 23.3 16.1 Pal
SE(+) 153 140 Ue7h
Veriety
TIS 9265 21.70 1.2b 75
TIS 2490 2748 10.42 9.0
SE(+) 1.25 1.180 0.61

1Means followed by the same letter within a treotment
are not significantly different ot 5% level of
significonce.
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with TIS 9265, The oversll mern yicld of TIS 2498 (27,4
t/ha) was 26.3 per cent higher than the yield of TIS 9265
(21.7 t/h=). Similorly variety TIS 2496 produced a
significantly higher marketeble yizld (18.4 t/ha) comparcd
with TIS 9265 (14.2 t/ha). The varietil difference on cull
yield was not significant st-iisticzlly. The interaction
effects between 2l the first order of intercctions and
among the second order of interoction on total, merketoble

end cull yields were not significent stetistically.

An 2nalysis of the sweet potatoc rostonse to nitragen
and phosphorus on total tuber vicle wés conducted. The
cbserved end estimated tuber yiclds =t oifferent levels of
fertilizers and for both lineer and quedrs tic responses
gre shown on Table 11. Wesponsc of sweet pototo to nitrogen
revealed that quadratic response was highly significant.
The coefficient cof determinetion (nz) indicated thot only
12.9 per cent of the variation was asccounted by lincar
response out of c total of 99.9 per cent of varisbility which
was accounted by both lineer and quedratic; quadratic
response contributed 87.0 por cent of the variability.
Similar analysis on phosphorus indicated no significant
recponse due to phosphorus levels although linesr response
contributed 23,3 per cent out of total of 98.7 per cent of the
totel veriation., From a regression 2nalysis of the nitrogen
response, the coptimum nitrogen rete for moximum tuber yield

ligs between 60 and 70kg N/ha (Fig. 1).
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Teble 11. Observed and estimated sueet potato yield es
influenced by nitrooen and phusphorus ot
Samaru in 1904,
Tuber yield (t/hn)
Treatment Estimatad
Observed Lincar  uadratic
N (kg(haz
0 19.4 22.4 19.3
60 30.7 2L.5 3.6
'12q i 23.5 26,6 23.4
op2 - .129 N e7m
PZDS (ka/ha)
8] 2445 25.1
30 25.0 24,5 24,5
60 el 23.9 25.0

*Multiple coefficient of determinntion.

Aannlysls of vuriancz of lineor and Juadretic response to

nitrogen and phosphorus applicetion in sueet pototo ot

Samaru in 1984,

Source of varietiocn DF 58 M5 F

Block 2

Nitrogen - Linear 1 152.03 152.03 3459
Quedretic 1 1024.53 1024453 2L,19%*

Phosphorus - Linesar 1 12.32 12,32 D.29
Quadratic 1 LUe19 40.19 0.95

Error (npv=1) (b=1) 34 1440.29 42436

*s Significant at 1% level
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yield (T/ha)
N w
2 =

»N
(& ]

Tuber

15

10

L)

45

o—o TIS 2498 . Y=22-404+0 408X~ 0-00325X2
a—4a Combined -v=19-z.1.o-az.zx-o-oms?x;
Cx—x TIS 9265 Y =16:40+0-216X - 0-00188X

L]

i 1 " L L 1 1 i " _a L |
100 20 30 40 50 60 70. 80 90 100 N0 120
Nitrogen rate (kgN/ha)

Fig.1. Response of sweet potato to nitrogen application at Samaru
in1984. : '
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be2.,2 Meon totol number of tubers, number of markeisble

and cull tubcrs per plant.

The influence of nitrogen, choephorus ond veriety on
mecn number of tubers, merketebls ond cull tuters per glent
1a shown in Table 12. Applicoticn of GRkg N/he resulted
in a slight increcse in totsl number of tubers per nlant
which was not significontly different compered with the
centrol. However, applicotion of 12Ckg N/ha significantly
reduced the numbeér of tubers per plant compared with the
control and the 60ky N/he levelese The effect of nitrogen
on number of morketable tubers per plant was similar to
that of totol number of tubers per plant. Application of
60kg N/ha level produced stotistically the same numbzr of
marketable tubers s@s the contenl, whili: increasing the
nitrogen level tc 120ky N/ha siunificuntly reducud the
number of marketable tubers per Llant, However, the number
of cull tubers per (lont wee noct Influenced by the

application of nitrogen.

Raising the phosphorus level had no sicnificant effect
on total number of tubers, numbcr of merketable and cull
tubers per plont, respectively, Variety TIS 2498 produced
a significantly higher number of tubcrs over TIS 9265.
Similorly @ significantly higher numbir of marketable tubers
were nbtained in variety TIS 24390 as compored with TIS 9265,

while the yapietal difference on number of cull tubers uas

not significant stetisticelly.
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Teble 12. WMWemn totol mumbue, marketoblo ond coll tubers

per plant off sweet potate s influencod by

nitrrgen, phosphorus ong verliety, ot Gomoru

in 1904,
Numbzr of tube=g nper oslant
Treatment
' ' Total Marketable Cull
| N _(kg/ha) i
o 5.0 2,30 3.5
& 671 . 2.5a bt
120 4,7b T 3.3
- SEC4) 0.32 Co'3 0n32
S
Pl (ka/he) e ._.
: _\ D 5.7 ! : 2-1 . "-"355'.'.'..
m S.6 _ ' 2...4 '3!5'_. _ N
SE() D.32 ‘i 0.13 0432
Vnriety | |
TIS 9265 5.2b i 1.9b o 3
TIS 249 - 6425 b 2.3a 3.9
SE(+) 0.26 g 0.26

1

Means followed by the same léttér M1thin a treatment are

not significantly different et 5% level of significance.



The interaction effucts betusen the first order af
interaction 2nd smong the second orxder of intoraction on
tctul number of tuber and number of Cull tulers wore nog
significant statistically., There wos however o significant
nitrogen x variety interaction on mgan number of markctable

tubers (Teble 13),

Table 13. The interaction between nitrogen eand variety on
meon number of marketable tubers per plant.

Nitrecgen (kg/ha)

Varicty

0 &0 120
TIS 9265 1.0b " 2.ba 1.5h
TIS 2496 2.9a 2.70 1.2¢e

SE (#) (.13

1Means followed by the same letter witnin o treutment are
not significontly differcnt ot 5. '.vzl of significonce.

When each veriety wos studied ot varying levels of
nitrogen it was observed that variety TIS 9265 yielded
higher number of marketable tubers at 60kg N/ho when
compared with the control ond 120kg N/ha, the latter two
were ot per with each other. In varicty TIS 24968 the conirol

and 60kyg N/he yielded higher number of marketoble tubers than
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the 120kg N/he level. UWhen the t.og varictics vare compiror
under the samc level of nitrenen, TIS 2498 viclded

significantly hichor numbur of navketable tuacrs ot Ukg ''//he
lovel., They were a2t per ot 60kg /hue lovel and TIS 2498 was

siunificontly lower ot 120kg W/ha level.

L.,2.3 Mean tuber ant mecn maorketable tuber weights

Result of the eff~ct of niiroogen, phosphorus and
variety on mean tuber snd meon marketable tuber weight
{tuber size and mirketable tuber size) arg shown in Table 14.
The mean tuber weight was significintly increased with
oppliention of nitrogen. Application of 60kg N/ha resulte:dl
in © significently higher mean tuber weight when compored
with the control. K further increcase in the nitrogen level
Yo 120kg N/he did not significcntly incroase the mean weight
obove the 60kg M/ha level., Thz mean morkoioble tuber weight
ves increzsed with an increcse in nitrooccn level.
Applicaticon of 60kg N/ho, however, produced significantly
the same marketuble tuber weight compzred with the control,
while application of 120kg N/ho resulted in o significant
increase in mean marketable tuber weight than the other two

treatments.

Increasing the phosphorus level did not significantly
influence both the mecgn tuber and mecn merketeble tuber

weights., The differcnces between the twe verietice in both



50

Teble 14. Metn weight of tuber ond worketable tuber
(g/tuber) of sweet sotote ts influcncod by

nitrogen,phogpherus  ind vericty ot Samnru

in 1984,
Mean Tubzr Jeight (g)
Treatment
Total tubers Marketable tubers
N SRg[haz
0 119.4b" 104 .6b
60 157.4n 293,1b
120 176.20 495,2a
SE(:) 10,99 5772
F205 (kg/ha)
0 148.0 318.6
30 1574 209.1
60 146.5 365.3
Variety
TIS 5265 146.7 207.1
TIS 24LS0 155.3 361.5
SE(+) 0.97 47.12
1

Means followed by the come lohter within o treatment
ore not significnntly diffcrent ot 5% level of
significance.
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meen tuber and mean markatoble tuber weights were also not
siognificant statisticslly. Similarly. ione of the

intercction effect was significont stotistically,

4.3 Effect of Nitrogen, Phes horus 2nd

Variety on Tuber Quclity

be3e.1 Tuber dry weight (per cent

Data on the effect of nitrogen, phosphorus and variety
on tuber dry weilght are ehown on Table 15, Differences in
means due to nitrogen levels upere not significant
stetisticelly. Alsc differences duz to phosphorus levels were

not significant statistically.

k significantly higher tuber dry weight percentage wes
obtained in variety TIS2498 (30.2 per cent) compored with
TIS 9265 (25.3 per cent). Nong of the interactions on tuber

dry weight was significant staticticelly.

beZ42 Crude protein content (per cent)

The effect of nitrogen, nhosphorus ancd veriety on the
crutie protein content of tubers cre shoun in Tahle 16.
Increasing the nitrogen level r;nulted in = pignificant
increese in percentage crude protein content over the control.
Application of 60kg N/ha increaszd the percentage nrotein
content above the control, but the diffgyence w28 not

e 7

significent statistically. The difference betueen the 60 and



Table 15.

Rt

22

Tuber dry weight (per cent) of Lucet potatn os
influenced by niitrogen, nhosphorus ond variety

at Samaru in 1904,

Treatnment

Tubegr dry weight (per cent)

NCkg/ha)

0

| {ﬁfﬁ“’i{i
120

SE(:) :

. ? .’ ) A
| | 2040
e pse

PZD5 (kg/ha) S

0 .
SDIﬁ
e

SE(+)

Variety

T1s 9265 25,3h

s .
) 2745

2040

27.9

0,50

1

TS 2498 . - --g{,ai?ﬂ L 30,.3a

SE(+)

i o Dab1

7Means followed by the samg letter within o trecitmant are
not significently different ot 5% level of slgnifictnce,.



Table 16. CUrude protein centent (per cont) oF sweet
poiats tubgr as influegncod by nitraonen,

phosrhorus and vioriety at Yomaru in 1904,

Crude protein per cent

Truntment (dry weight basis)

- N (kg/ha)

] o : L 3,00
60 | - he3ab
120 | | 5 5.3a
SE(+) RS Dot

Po0g (ku/ha) |

o ' o b2
30 : % b9
60 o ;' b3
SEC+) é SR
Variety
TIS 9265 - kol
TIS 2450 o b0
SE (+) | 5. B

1Means followed by the some letter within o trestment ore

not significantly different 2t 5% level of sionificance.
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120kg N/ht levels wos also not significant, However,
apnlicetion of 120k; N/he resulted in 2 significantly higher
nercentoge crude nrotein content when compored with the

cuntrol.

Fhosphorus npplication did not have any significant
influence °on the crude protein content of the tuber. The
difference in the crude pretein content of the two verieti:s
wes alsc not significent statisticolly. Similcorly the
trzetment interanction effects betwcen first order of
interrction and among the sccund order of intersnction were not

significent statistically.

Le3.3 Starch content (per cent)

Raising the nitrogen level had no significant effect on
the starch content uf the tubers (Table 17). Application of
pihesphorus hocever resulted in o significant increase in the
stirch content of the tuber. Application of 60kg 9205
significontly increased the starch content when compered with

the 20kgy P205/ha and the control. The difference between

30kg ans/ha and the control was not sionificant stetistically.

There waos no significent difference in the mean
percentage starch content between the twe varicties. None
of thoe treatment interactions between the first order of
intcraction and among the higher order of intercction was

sipnificant stetistically.
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Table 17. Sterch content (per cent) of sweet petato tuber
as influenced Ly nitrogen, phusphorus ond veriety

nt Samaru in 190L.

Treatment Storch per cent (dry wt.)
N _(kg/ha)
0 797
60 780.1
1260 76.6
SE(+) 1.41
P,0g (kg/ha)
0 74,2b"
30 77.9b
€0 02.5a
SE(4+) 1,41
Variety
TIS 9265 77.6
TIS 2450 76.0
SE (+) 1415

1

Means followcd by the seme letter within a trentment are

not significantly different ot 5% level of significance.
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Lo3.4 Tuber sweetness and texture

Tables 18 and 19 show the effect f nitrooon,
phosphorus and veriety on the sweetness and toxture of boilerd
and fried sweet potcto tubers, respectively. Nitrogen luvels
hid no significent influence on the sweetness ond texturzs of
both boiled and fried sweet petzto tubers. Phosphorus
applicoation on the cther hand increocsed the sweetness of both
builed and fried tubers. Fhosphorus at 60kg Pzﬂslha
oignificantly influenced the sueetness of the tubere when
compcred with the control. However, therc was no significant
vifference in suveetness betwezn 30 and 60kg ansfha and
between 0 and 30kg P205/ha. The textural quality of the tuber
was not significantly influenced by phosphorus, though
increcesing the level of phosphorus tended to increase the

textural quality.

There wes no significant varietol difference on the
sucetness and texturc in both boiled ond fricd tubers. Also,
no significant treatment interaction cffect butveon the firast
order of interaction and among the sczond aordor nof interaction
wag observed on @ny nf the paremcters (i.c. sweetness and

texture) of either boiled or fried sweet poteto tubers.
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Tmble 18. Quality of swaeet tubeor (Gniled) as influoncer!

by nitrugen, phosphorus @nd varlety ot Samnru

e

in 1504.
8oiled Tubers
Treatmentg
- Sweetness S Taxture
N _(kg/ba)
Q ZOG 3.0
60 2.6 3.1
120 2.5 3,0
SE(+) 0.08 g.10
FEDS (kg/ha)
' 1
D 205[3 ?-ag
30 2.6ab : 2,0
60 2.8a 3.2
© BE(#) 0,00 0.10
Yariety R
TIS 9265 2.6 : 3.0
TIS 2430 2.6 B
SEC+) oo £.08
1

Means followed by the somz letter within # treatment Are

not significantly different ot 5% level of significénce.



~ Table 19. Quolity of sweet potcio tuber (fried) os
influenced by nitroyen, phosphorus ond varlety

at Semaru, 1904. !

Fried Tubers

Treatment
Sweetness 0 Texture
N _(kg/ha) |
0 | 2.9 S 249
60 - 3.0 2.
120 2.8 2.0
BE(+) . U099 0,10
-F205 (kg/ba) .
o 2.7 T 2.7
30 2.%9ah _ 2.0
60 - 3.2 2,9
SE) . . D09 0.0
Uarietx .
TIS 9265 e | 2.0
TIS 2490 2.9 2.0
SE () | C.ob o0

1Means followed by the same letter within 2 treatment ore
not significantly different st 5% level of significanoe,
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Chapter 5

DISCUSSICN

5.1 Effect of Nitrogen

Vegetetive growth, tuber yield, vizlcd components and
quelity of the tuber were ell influenced by thc application
of nitrogen. w~pplicction of nitrogen up to 60kg/ha
incressed the tuber yield significantly over the control.
Higher level (i.e. 120kg N/ha) however, reduced the yield
sionificontly when compered with the 60kg/ha. The mean
total yield obtoined with 60kg N/ha (30.7 t/ha) was 58.2 and
23,5 per cent more than the yiclds obteined with 0 and
120kg N/ha, respcectively. This finding conforms with that
of Potterson ond Speights (1962); Li (1970); Nandipuri et wl.
(1973); Miller and Covington (1982); Navarro end Padda
(1963) and Hommet ot al. (19B84) who reported increcsed yield
with medium level of nitrogen and decreesed yicld with

higher levels.

The incrzose in yield at 60kg N/ha level was as a
recult of 15.5 pur cent increanse in the number of tubers and
31.8 per cent increase in tuber weight over the contrel. A
further increosz in nitrogen decreased the tuber yield by
2345 per cent. This decrease waes cssoclated with a 29.9 per
cent decrecse in tuber number, although the tuber weight
wes 11.9 per cent higher thon the 60kg N/he level., Similarly

a significaently higher markctable yield uns obtained with
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6o N/ha compnzed with the control as o rasult of an Be.7
per cont increasc in number af merketablo -tubues and 58.8
per cent increasc in merketablo tuber uoight.  Widle (20ko
N/ha level reduczd the morketable yinld by 33.8 nsre cent
compared with thz 60kg N/ha lovel as a resuit of 43.0 ﬁef
cent reduction in number of ‘marketeble tubors. clthough

tuber weight wds 69.0 per cent higher than the 60kg N/ha

level. This finding agrees with the report of Bartolind

'R
v

(1982) who phserved s decrease in yield due to @ reducticn in

number of morketable tubers with an ipcrease in nitrogen
Furtilizer level. It hpwever contrasis with the findings.nf
Rombiar gt al. (1876), who reported that increasing nitrogen
rate from 50 to 100kg/ha signiflcantly incronsed the number

of marketzable tubers per plant.

The decreasz in the pumber of tuburs and yicicd ws a
result of high nitragen apnlicotion could B Gue to hinher
and more vigorous vegetotive growth nf the glont ot migh
nitrogen lovel which preoduced more veopietlve part ot the
exhiense of the tybers. #Kl1lso acl::u:_rding Wt Togari (19500

oroe amsunt of soll nitrugen during fuber initiotlon
reptorus the production of tubercus ropts ond fovours the ;*.
yiredoction of nan-tuberous roots. The increase in tuber

welpbt as a result of high nitrogen applicantion is

unterstandeble g with lower numbor of tubers Gt 120k N/ha

level, the sink copacity of the plant is reduced and any

photosynthate materiel peossed down for sbordage is shsred by
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fewer tubers, The result scemed tc indicatc tho nresence
nf ¢ compensatory relctiionship beotween tulcr number =znd

tuber size.

The leaf, stem, root and totel dry weights vorve 1l
increosed with nitrogen epplication, 4 look nt tho effect
of nitrogen at different sampling stages indicated that
differences were not significont ot the initinl stages of
grov:th but became significant ot the lote steoes. The
ncn-significant result due te nitrogen at the initial
stages (4 to 6 WAP) might be ecxplained on the basis of
growth curve which is sigmoid in nature. At an early stage
urowth is generclly slow. However, the cifferences becsme
distinct at advance stoges. A criticol look gt the data for
the leaf, stem ond root dry weights revealcd thot leaf and
stem dry weights tended to decrcase after 12 WAP, while it

progressively increesed in the case of root dry weight.

The length of vine and numbur of brenches were 2lso
significantly increased by tho application of nitrogen. The
applicetion of 120kg N/he produced 33.3 and 35.7 per cent
longer vine ond higher number of branches, respectively wuhen
comparad with the control. Thas2 results were in ngreement
with that of stem dry weight. This was os expectod since the
etem dry weight is @ product of both l=2nnth of stem 2nd numbey

of branchos per stem.

LRI incressed lincarly with incre-so in nitrogen level at
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all steges of sampling. The meximum LRI of 7.1 was recorded
tt 12 WAP with 2n application of 120kc MN/hze. The result
cenforms with the report of Tsumo ond Fujice (1962) who
rennrted 8 linear relotionship betw2en nitrogen contunt and
leof area index. The moximum LAI else corresnonds to the
moximum CGR of 23.Dg/m2/day (161g/m2/meek) when nitrogen was
applied at 120kg N/ha. Similor resulis wer: obtoincd by
Kodoma et ©l. (1970) and Enyi (1977) who reported 3 moximuin
CGR of 150 and 163g/m>/ucek when the LAL was 5.5 and 8,0,

renpectively,

There is 8 negative correlntionship in sweet potato
between the vegetative growth and tuber yield. Under high
nitrogen fertilization or when the nitrogen concentration
in the plant is high, more of the dry matter produced is
vistributed in the aerial perts end little is translocated
to the ropts for storage, Hingh nitrogen concentration in
the plent is = favourable condition for rcrotein synthesis

which is essentiael to the building of new organs (Tsuno, 1973),

The crude nrotein content of the tuber was increased
from 2.8 per cent in the control to 4.3 ond 5.3 per cent by tho
opplication of 60 and 120kg N/hrn, respectively. This result
is in conformity vith those reported by Conctontin gt ol,
(1974); L1 (1982); Miller and Covington (1982) and Purcell
et al. (1984), Tuber starch content ond dry matter parcentage

vereg not influenced by nitrogen feortilizotion.
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This fimding olso egrees with that of Constintin gf =1l
(1974) who fountt nn effect on tuber dry mobter content by

increasinmg nitreuen from O -~ 1071 kg/ha.

5.2 Effect of ehvephorus

Vegetative growth, yicld qnd yielrd compononts wirn ngt
significaently influepecd hy tha applicatinn of pheosnhorus,
although there was o tendency fur the dry welights of the
plant parts, LI, CGR and TGR toc incresse with ingresse in
nhospharus levels, This result is in conformity with the
results of Rondle snd Kang (1976), but contrists with the
repert of Urdyo ond Messeho (1973) whe obtoined 0 response
with an increpse in P rots from O 1 S50kg B/he on 2 rod oxiscl

soil in Tanzonio, R TR

The ipcioility of phasphorus o significontly influence
buth growtt an® vield ir this study cnolel be nttrihuﬁﬁd s
first, the low phoppharus requiresent of sweet putato
(Togari, 1940; dnon, 19755 denr e e Kong, 1976; Novarro
and Padda, 1983; Hammet et ol, 1904) and the moderate ~mount
of avallable phosphorus (7.00pom) present in the 0 - 15cm
depth pf the sczil of the cxnerimental site which was able

to provide the critical phosphorus lovel required by the crop.

hosphorus fertilizoticon hn thg ibor hond wog Pound
tc have o sighnificont influeence on the stoareb content,

sueitness =ntt textyre of the tubers. There a5 8 lipeoD
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increase in starch content, sweetness nnd texturs with an
incresse in the lovel of phosphorus. This finding agrees
with the report of Tsuno (1973) that when shosphorus
fortilizer ie cpplied tn swict notat, She tuhars become
sweeter (nd mealicr in toxture. The higher tarch percentage
could be becaousg phosphorus is ©n important constituent in

sterch synthesie and accumulation.

5.3 Effect of Variety

auweet potato variety TIS 2498 excelled varicty
TIS 9265 in yicld, yield components, tubcr dry weight
percentage and vegetative growth ot the lnte stages of
sgmpling. The varieties were however @t par with reapect
te ciorch nnd crude protein content os well =s the sweetness

ond texture of the tuberse.

Variety TIS 2498 produced 2 mean total yield of 27.4
t/hc nd a merketable vield of 18.4 t/ho which were 26.3 &nd
29.6 per cont more than the totnl and morketable yields of
TIS 9265, resprctively, (21.7 end 14,2 t/ha). The higher
yield of TIS 2498 wrs ©s o recult of significantly higher
total number of tubers (19.2 nar cent) and number cof
morketable tubers (21,1 per cent) per plent 2s well 28 meen
tuber znd mean marketoble tuber sizes which though were
statietically thc same, mere 5.9 ond 25.9 per cent higher,

respectively, in TIS 2498 compored with TIS 9265,

The higher leaf, stem, ront and total dry weights of
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variety TIS 2498 corrceponds to its higher LAY andg CGR ot
thooe late steges whlch enable it to accumulste more dry
matter. The higher yvield of voricty TIS 2498 over TI5 9265
could also be attributed to difference in their mwtﬁ?itQI
pericd and the favourable rainfall received towards the

entt of the season. While voriety TIS 9265 i an corly
mituring variety thzt matured in Ucotcber, TIO 2498 ic a latd
maturlng variety which benefitted Frem the high amounts of
Uctober reinfall to producu and Gecumuliste more photosynthote
hefere it motured. :

5.4 Intersctiong

The inturactione hetuuén nitreoron, phosphorus and
varigty on 0ll parameters studied, witn tho exception of
nitrogen x variely intersction m; nﬁmbnr of murketzble tubnrs
were not significant statistically. This supggosts thet the
two vurietias respond similorly with respect to nitrocen and
rosthorus fertilization. MHlsc the nitrogen and phosphorus

fretilizers bebave ipdependently of each othor.
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Chapter 6

olildi.Y AND CONCLUSION

This investipttion wes corricd cut in order to
determing the effct of nitrogen, phosphorus and varicty
on the growth, yield ond quelity of sweet potato (Ipomoes
betatis). The experiment wos conducted during the wet season
of 1984 at the ARhmodu Bello University Fapm, Samaru. A
rantomized complete block desion with factorial arrangement
voe used, The treetments consisted of three levels each of
nitrcgen and phosphorus (0, 60 and 120kg N/he; 0, 30 and
60kg Fzﬂs/ha) which were tested on two vorieties; TIS 9265 a
white skinncd varicty thot meturcs in 130 days end TIS 2498

a rud skinped variety that matures in 160 days.

Recinfall during the period was asdequeste and well
tistributed with high omounts fzlling during the month of
Cetober (177.5mm) which w2e much higher than the averrge
rainfall for t» month (30.6mm). FApplication of nitrogen
fartilizer aff.cted the growth of sweet potato. The lcuf,
stem and totcl dry weinhts, length of vine, number of
bronches, leaf aren index, crop growth rate and tuber growth
vat. werp nll significantly increased by the application of

nitrogen.

Tuber yield per hectare incressed significantly by the
anplicetion of nitrogen up to 60 kg/ha which produced 3047

t/ha end which was 58.2 per cent higher than the yield of the
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control. However incrensing the level to 120kg N/ha
sirnificantly reduced the yicld by 23.5 por cent comparnd
with the yield of 60kg N/hz2 level. Similorly the
markctable yicld vas sicnificontly incrensed with nitrogen
ajijplication up to GO0 kg/ha while the 120k:; (/he luvel
significently reducizd the morketable vicld when compored

with the 60kg N/he level,

The totcl number of tubzre ond morketable tuber were
reduced significantly by the epplicetion of 120kg N/ha when
compared with the control And the 60kg N/he level, while the
differences between the two levels were npt significant
stotistically. Mcon tuber weight was significontly increased
by nitrogen application but th2 differenc: between the two
levels wos not significont, Similarly the mean marketcble
tubier weight was increosed by nitropgen epplication. Low
level of nitrogen (60kg N/ha) hatd no significent effect, but
higher dose (120kg N/ha) significantly increased the

mayrkotable tuber weight.

The crude protein content wi:s incressed by nitrogen
opplication but the difference Lotween O end 60 on one hend
tnd 60 and 120kg N/ho on the other was not significont.
Fhugphorug application had no significant effect on growth,
vield ond yield compenents but had a significant influence
on the starch content and sweetness of both boiled and fried

tubers. COf the twc varieties, TIS 2498 appesred to be
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superior over TIS 9285 in terms af total and marketable
viglds, tutulunumDEr af tubprs ond number of meorketeble
tubers as meli”éé vepetative charccters nf dryy wattor

production, crop grouth rate, leoaf arec index oand tuber

Lo SRR T
orowth rate. - ok -_.i

The invostigation hos showun that sweet paotato responds

to nitrogen spplicttion up to 60kg MN/hs which gave the highest
yield, while phosphorus was found to give no response at all,
It seems that the amount of ovailsble phespherus present in
the suil of tho experimental s=1te woe enough to sctisfy the
roquirement of the crop. Thore is a nced however for more

" wiek o be caryried tlong this line sp $hot an optimum resionsc
of mitrogen cen be deotermined possibly by using smaller

nitrogen regimes. . 0w

c inde
¥ '3"?..’_..
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