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Abstract

Swoot potato (lpomo abatatas L.) Is a durab with wido adaptalion features that can fit woll
into smallholders production systems. It Is Important as a food socurily crop and It Is also good In relation to
drought effect, vigerous early growih and low Input prerequlsite which has atlracted sufficlont attentlon from
agricultural resoarchers in tho production of this crop. Thus, tho alm of the study Is to look at the agronomic

Nigerla. The varietal vinos were

performance of orango sweot potato in Gldan Kwano, Minna, Niger Slale,
obtained from the Neason Venluras, Fodoral University of Agriculture, Makurdi, Nigoria. The oxperiment was

lald out In a completo randomizod deslgn -CRD. Tho vine length, number of Icaves, width of lcaves and leaf
potiole showod signifllcant difference among the treatments, root tubers ware also assessed, The sweet potato

was plantod on rides that had bean troated with poultry manure.

lo food socurity crop

Keywords: Adoplion, sweal polato, organic manure production, technologles, Nigeria.

INTRODUCTION
cycles In a yoar. This crop Is usually produced by

Sweet polalo ([pomoca
the moming glory (Convolvulacoac) family and Is a slaplo rosource-challonged farmers.
meal In many Sub-Saharan Alrican counlries, wilh both The yiold per heclare of this crop In Nigaria Is 6 | ha™
domeslic and Industrial applicallons. It has lharapeulic (BNARDA, 2008)i This is low and below African averago
benefits as well as high nulrilonal valuas, oul-performing yleld of 7 L ha (FAOSTAT, 2012). This Implies low
other luber crops Including yam, cassava, and cocoyam cconomic relums from famming activly and a
(Loebensteln. 2009; Abong' sl al., 2020). The crop has a discouragement to tho farmers as this will further
brief growing season of only a few months. Depending on confirmed them lo poverty and d_epr'wa!lon (Habn of al.,
lhe variely, lhls allows the growing of tvio or threo crop 1993). The causes of low productivily of this crop among

other factors can be atlributed to unproduclive cullural
practices and low nutrionl stalus of the soil (CRI, 2002;
Ning ol al., 2015; Duan ol al,, 2018). The Insufficient
nutrient stalus of most Nigerlan soils resulled from
dominance of low-activily clays (Uzoh el al., 2015), an

batatas [L.) Lam Palr) belongs (o
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Intensivo cropping, glagh-and-bum agrlwlluml siratogy
that is connected with bush fallo# and excossive soil
jeaching (Zingor? of al., 2003). Due lo heavy populatlon
pressuro and othor human activities, tho system £
curmanty unsuslainable, (oaulting In 2 shorter (allov/
panod (Steinof, 1991). Sweel polato Is among tho focder
hich romoves high amount of nulronts from the

Crops v
sal and inadaquate nulnent availabiity to tho plant had
rosulted In low productivity. The problem of poor

coclaled with Intansive cropping praclices

productivity as |
ferlilzers 10 enhancg soil

has resullod 1o use incrganic

and ¢fop productivity-
Other problems assoclaled with Inorganic fortillzors are

high cost. insccessblily and unavallablity of the products
o farmors (Axanni et al, 2011). Thesa havo
nocessilated tho neods far allernalive glrategios 1hal are
ervdronmenta! fricndly, affordablo and occossible 10 tho
(- resourco farmers. Henco, the roscarch Inlo \ho
utitization of agricultural waslos for improved soll and
aop prcdud:vily. Organic reslduo addilion to sail Is
particularty important for maintonanco of troplcal solls
(Uzoh ot al., 2015).
Many crop spocles resp
organic fertlzer in the form of cat
custaln yield under continuous cropping on mosl soils
uniike chemical fodifizer (Maynard, 1991). Organlc
fertlizer almed at prolecting the ocosysiom, anNsure
environmentsl cleanfinoss and make tho soil la bo moro
preductive and suslalnable. Salawu and Mukhar (2008)
reporied thal the application of organic fertilizers havo
significanty imparied on grovth and vield of swool
potato. Catlle dung is an orgonic matorial high In nulrient
(Gupta! of é&l., 2004). As composted cattle dung contaln
boneficial bacleria which converts nutrients [nlo casily
accessible form (hat can be modoralely released for tho
plani uplake.
Brabbey (2015) reported thal tuber yleld tend to Increaso
vith Increase in vine length used and a length of about 30
cm is recommended. Sevoral hypothesos have been
formulaled on the use af organlc fertlizors and melhods
of propagation of sweol polalo.
Swoel polato has beon ireated with levily al the sldo of
Malze, yam, belng giving altantion to the availability of
information from the various rasearch Institutions and
availabiily of consumplion and markoting. Daspite ils
many benefils, sweel polato Is characlerized by low
production, yicld and luber quallly In the country. This
can be traced to other factors liko tho low fortilily of tho
<ols on which the crop Is grovm. The problem of low
productivity Jolned vilh Intensive cropping practices has
rosulled 1o use Inorganic fertlizers lo enhanco soil and
crop pr_odud.i-/ily. Tho continuous use of lhese with
Enfargan:c (ertilizars has led to pollution of ground waler
inmical to the aclivily of soil microbes, Low soil feriity Is
currently rccggnlzcd as tho fundemontal blophysical
caueo of doclining par capital food production In Afrlca

ond well to the applicalian of
o dung as It can
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Jama, of ol 2000), and this constituies a majo
E:onslruin\ In suslalnable small houschald  ¢7OP

raduction. Tho uso of organic manure fs often limited
and this has rosultad In tho gradual doplolion of the
ds, Chemical fartilizer has

nutrients In Nigerian farm lands
been the starcotyplcal vay of supply nutrlents to tho crop.
\hat while inorganic

howover, rosaarch has shovw/n
(Mjoku of al,, 2001), il also

(ortlizer boos!s root outpul

reduces sweol potalo quality (Nadunchezhlyan ol al.,
2003) and vorsens soll doterioration (Akpan!nyang and
Okpara 2013). On the contrary, the increasing cost of
(orillizor, farmers 870 looking for anothar options, yol
gustainableo molhods of cultlvaling their crops. Applying

organic forillizor provides suitable conditon for both high
and stoble yicld of tho crops which othervise helps tholr
commorclal InteresL. Thore are vary few studios
worldwide on production of swoot potalo using organic
manure (Ugonna, of ol., 2013; Anedo ol gl. 2020; Ejachi,
¢l al., 2020 and Salaml, of al. 2021).

This study will oncourage farmers vho grov/ swool
potatoes 0 contribulo to provido food socurity, generate
incomo, and increase tho yleld polentlal of the crop for
commercial and industrial uso. Thero ls a necessity 10
galisfy various sagment of the soclaty and to offer cheap
source of tho heallhy vital nutrlents In the diots of those
affiicled of vilamin A doficiency. Tho addition of the
orango —fleshed variety which is significant for vitamin
and rich source of onergy help to fight malnulriton among
tho less resourced, Besides, tho policy makors will be
able to formulate informed decisions from the results of
this sludy.

The aim of this study s to chack the agronomic
performance of orango—fleshed sweet potalo (Solo gold)
using orgenic manure (poullry) and control (no organic
menure) in Gidan Kwano, Niger Slate Nigeria, The
abjectives were; 0 chock the growth features of orange
fleshod sweal potato In Gldan Kwano, Niger Stalo,
Nigeria and to delermino the yicld of orange fleshed
sweot potato using poultry organic manure in Gldan

Kw/Bno.
MATERIALS AND METHODS
Doscription of tho study site
The exporiment was carried oul during the ralnin
season
of 2021 at the horticullural farm of Fedoral uni\gfcrslly of

Nigorla. pus, Minna, Niger Slate,

Sourco of sood
The vines of the varely was sourced from tho Neason

Vonlures, Fed r
Nigoria. edoral Unlversity of Agricultura, Makurdi,
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Land proparations and planting dato

ade using big
d vras cleared, and rldges wero m
;:gs!a;lanllng was dono on 1st of July 2021,

Planting materlals

t potato varlety - Orange flashed swoet polato
&7::53; %fas obtained from Makurdl. The varlely IZ
not commonly cultivated in Minna town. !t was selecle
because it is a nev/ variety to the communily.

Plot slze: The plot size was Sm x 4m (20m°)

Fertilizer Application

The Organic Fertillzer (poultry manure) was applied 2
weeks before planting al the rate of 100g/plot equivalent
o SVha just lo Increase the soll ferility and the
performance of the yield of the orange feshed sweat

potato.
Treatment and Experimental Deslgn

The experimenl was laid out In a complete randomlzed
design - CRD, Trealments consisted of the application of
100g/plot poullry manure and a conlrol. The plot size was
5m x 4m (20m?). The inter and intra row spacing was 75
cm x 35 cm. Each plot was made up of four rldges and
replicaled three times (see the Appendix). The total land
area used was 221m?*"

Data collection

Growth dala such as number of leaves, length of slem,
peliole length, widlh of leaf, number of lubers and
number of fresh weight in kg were recorded accordingly
al harvest. Yellowing, drying of leaves, falling of leavas,
and cracking of lhe soil indicated the malurity of the
sweel potalo,

Statistics analysls

Tho_ dala collected on growlh and yleld paramelers were
Subjected tc_> analysis of variance (ANOVA) procedure
using stalislical analysls system (SAS). Means that differ

(sLl%ng;canlly were separaled using significant difference

RESULT

Performance of oran
ge flesh swaot otato
length as Influence by poultry manure P °n vine

The Performance of
poullry organic manure
vine length |g Presented in T.|ig

16Was, plants that oblained po
3

Sources onp
1. A‘ 3' 6| 9 and

ultry manure hag

o langlh (29.42 and 163.47) while

orn 'was no
control had (20.50 and 93.68) at 8 and 9Wﬁ;ﬁ(,) lhpjlranls et
significanl dllference (P20.05) between ke
oblalnod poultry manure (90.89 and 119.94) an
65.06 and 89,92),
‘(The significant dlffamm;cr"fPSO’.!()S)l Lo’unlhd‘3 lr:idlgg \r/‘i:lt;}::%l;gr:g

d be as a rosull of tho ellec
;&Ur:llng anglo. This agrees with Edmond (2001), whlo fgtlJar:g
thal ridgoe holght and pla[nling lﬁngla alfocts swaoot p
at all phases of growth,

ngg;:&gl:nd Mlgh (2010) and Onunka (2012) havein alsc?
showed that procossing vine for Increased generallon ol
planting malerial and Is a worthwhlle venture for swoe
olalo farmeors.
Elj'he organic fertllizer Improves both the phy_slcal z;nd
chemical properties of tho soll, soil slruc_lure, soll ilts, cz:t on
exchange capacily, water holding capacity, crumb formation,
and hence plant growth and yleld. Il also promoles
Infiltratlon, prolecls agalnst eroslon, has long lasting and
balanced nutrient supply and facilitates the spread and
penetration of plant roots, .
The relalively poor performance of the chemical fedilizer
lends lo lond credence to the observatlon of Obi and Ebo,
(1995), and Ojenlyl, (2000) who asserted that the use of
Inorganic ferlilizer has not been helpful under Intensive
agricullure because it Is often assaciated with reduced crop
yield, soil acidity and nutrionl imbalance. Yeng, e al., (2012)
also reporled that Increased growth and yield of sweel
potalo when integrated application of poullry manure and
inorganic ferllizer.

slgnlficant highor vin

Porformance of orange flesh sweot potato on plant
leaves as influence by poultry manure

The performance of poultry manure on number of leaves
is presented in table 2, At 3, 9 and 16WAS, plant that
obtain poultry manure had significantly higher number of
loaves (26. 63, 117.60 and 81.26) whlle control had the
number of leaves (18.73, 87.50 and 43.56). Al BWAS,
there was no significant difference (P20.05) between the

?Glgnéz)lhal wero given poultry manure (92.93) and conlrol

agroement wilh the work of Law-Ogbg
(2017) who showed that larger vlngs

Porformance of orange flesh s

loaves ag Influence by poultry e el Wiglthiof

manure
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Tablo 1. Performanca of orange flosh swoel potato on vine longth as Influonce by poullry manure

Vino langth (cm)

Treatmeont IWAS GWAS gWAS 16WAS

Poullry manuro 29 42° 00.09" 119.94"* 153.47" T
Control 20505 65-06‘ 89.92‘I 93‘59b

LSD (0.05) 7.30 31.64 31.29 40.42

Means followed by the samo lall diff { according to loast signifi
y ers on a column are not significanily differen gnilicant
difference (LSD) at P=0.05. WAS: Weeks afler sowving.

Table 2. Pedormance of arange flesh sweet polalo on nurber of leaves as influenced by poullry manure,

Numbar of loaves

Treatmant 3WAS 6WAS 9WAS 16WAS
Poultry manure 26.63° 92.93° 117.60° 81.26"
Control 18.73° 63.50" 87.50° 43.56"
SE ¢ 1.95 823 6.83 8.56
LSD 5.13 30.71 7.24 9.38

Mcans followed by the samo lellors on a column are nol significantly differont according to Ieast significant
diflerence (LSD) at p=0.05. WAS: Weeks afier soving.

Table 3. Performance of orange flosh sweat potalo on width of leaves as Influence by poultry manure.

Width of loaves

Treatment IWAS BWAS IWAS 16WAS
Treatment 3WAS 6WAS 9WAS 16WAS
Poultry manure 711 9,74" 12.55" 16.19°
Control 5.4° 6.54° 7.94° 9.72°
SEx 0.54 076 1.11 1.49
LSD 1.18 1.71 2.62 2.29

Means followad by the same lotters on a column are nol significanily differant according lo least significant
difference (LSD) at P=0.05. WAS: Wcaks aflar sowing.

leaves (7.71, 9.74, 12.55, and 16.19) lhan the contral
(5.4, 6.54, 7.94 and 9.72). The use of organic manuro
provided lhe best optlon for leavos as reporled by
Adeyeye et al. (2016) who showed that number of leaves
wera significant In all the treatmonts using organic
ferlllizers wero used in thelr sludy. Our results were
similar to lhose reporlad by Nduvsayezu el &l. (2005) and

4

Amara el al. (2015) who showed that farmyard manue
organic increased vegelaliva growih of sweet potato.

Performanco of orange flesh sweet potato on tho leaf
petiole as Influence by poultry manure

Tho performance of poullry manure on leaf patiolo is
presenled In lable 4. The performance of poully
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orange flosh swe

gl potato on the |

gal petiolo Influocnced by poullry manuro.

Table 4. Porformance of Loaf patiole (

cm)

Treatment IWAS GWAS 9WAS 1GWAS
“Poullry manure 5.37" 12.13"° 15.21° 25.20b
. I 4.19° 7.89° 0.04° 14.69
Contro 4
SEx 0.32 0.97 1.21 2.42
LSD 1.15 1.41 1.74 3.67

Mean followed by lhe same lellers on a column are no
difisrence (LSD) at p=0.05.

Table 5. Performance of orange flesh sweel polalo on

| significantly dilforent according lo lcast significant

waighl of lubers as influenced by poultry manure.

Waight of tubers (kg)

Treatment Mark able-big tubers Small tubers
Poullry manure 6.70° 10.(15'
Control 1.10° 1.0

SE+ 1.36 2.47

LsD 3.32 7.44

Means followed by Lhe different lellers o
dfference (LSD) at p=0.05. Kg: kilogram.

Table 6. Performance of orange flesh sweel polalo on numb

o a column are significantly different according lo the least significant

er of lubers as influenced by poullry manure.

Number of tubers

Treatment Number of Marketablo-blg tubers Number of small tubers
Poultry manure 6.70* 10.66"

Control 1.10° 1.0°

SE+ 1.36 247

LSD 3.32 7.44

Means lolowed by tho same lellers on a column are no

diflerence (LSD) at p=0.05.

manure on the leaf peliole Is significantly dilferent at 3, 6,
8, and 16WAS. (5.37, 12.13, 15.21, and 25.20) whlle the
control (4.19, 7.89, 9.94 and 14.69).

Galn (2014) also reported that the highes! lotal dry matter

production was found significantlly with effect of leaf
petiole.

Pur_‘lormance of orange flesh sweet potato on tho
weight of tubers as influence by poultry manure

The weighl of the tubers are classified In

o two - bi
lubors and small lubers, the plants thal obtaln poullrg
manure had a higher weighl, big tuber (6.70) and small
5

1 significantly differont according to the least significant

tubers (10.68) while control, big tubers (1,10) and small
tubers (1.10), This resull is comparable lo tho work of
Emin et al (2004) who reported that application of farm
yard manure slgnified Increased the dry matter of
polatoes. Esmaeilian et al., (2012), reported that the

applicalion of poultry manure sl
_ gnlificantly |
mallor produclion of sunflower in their smzl’y e

Performance of oran
ge flesh sweet po
numbers of tubors as influonced by poultrypmt::l?nraon

The numbors of tubers are cla

of big lubers and small tube selfled Into two, Numbers

rs. There Is no significant
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difference botwoon the numbers of big - markablo ubors
(29.33) and control (19.33). Bul lharo wns o signlficant
difference belweon lho numbers of small lubors (108.07)
and conlrol (18.33). Rosult of this study s similar to (hol
roporied by Noviananlya el al., (2017) who roporied thal
application of farmyard manure ond solld organlc
fertiizers Incroased lhe vegelalive growth of polalo
through the soll improvemenl. This yiold Incroasod tho
orange flesh swaol polalo lubors In response lo poullry
manuro Is simllar to the work reportod by Orkwor (1990,
Uu el al, 2017) who also reported saverally lhat tho
grealer the yam selt welght used in planling, tho greolor
the welght of lubers producad. According to Nwako of al,,
(1973) the main effect of large yam soll sizo Is lo produce
o vigorous Inillal growth of rool, vine and loaves which
give the plant an advanlage that Ies! throughout tho
growing season. Generally tho uso of 15 tons/ha poullry
manure plus 7509 yam sell welght was found lo produce
moro ware yams. Similarly loo Pahlovi of al, (2016), havo
shown thal polassium Is an Importanl macronulrani
vhich contributes lo the expanslon of lubars during
developmenl and which participates in the process of
Iranslocation of phyto-assimilates from lhe source
(malure loaves) to the storago seclion (sweel polato
luber),

CONCLUSION AND RECOMMENDATIONS

Sweel polatoes are an essonlial root crop lhal can
generale more edible energy than olher root crops and
vitamin than other crops. Based on tho rosulls oblaincd
from this study, it is therefore concluded lhat the use of
poultry manure can incroase lhe growlh and yield of
orango flesh sweel polalo variely (Solo gold ) grown In
Gldan Kwano, Minna, Niger Stale, Nigeria.

The study recommends that the application of 100g/plot
poullry manure gave belter growth and yield of lho
orange fleshed sweel potalo (OFSP) variely and lhe
added nutnenl value of vitamin A, can bo suggesled to
farmers around Gidan Kwano, Minna, Niger Stale,.

The study also recommends thal lho neod for avaraness
campaign by exienslon agents, public health agencies,
nulritionists and non-governmental organizalions on lhe
availabllily of lhese sweel polalo variclies thal produce
high yields for belter relurns. Il also highlighled Ihat
govemment and non-governmenlal organizations should
éncourage swecl polalo producers Lo adopt improved
lechnologles through conduct of pracltical orlentod
lraining programmes, provision of suitable and necessary
incentives and technologles In order 1o increase
production and Incomo.

Development of new variellgs having botlter slorabllity,
most small and marginal farmers have poor access to
cold storage facllilies due (o small quantity of produces
and financial Inabllity. They have o sell thelr potaloes lo
middlemen Immadiately after harvesting with lower price.

6

Tharoforn, dovalopment of now varlotias having betiar
storabllity nl homa condillons will bo highly benaficial 1,
tho poor potato farmors. This n6ludy suggosts  thal
smallholdar  farmarn  can  succaasflully useo  arganic
fortlizors to produco thalr orange flash swoeol polalo
crops al rolatlvoly comparable lovels when Inorganic
fortllizers are allher loo ozponsive or unavallablo
ollogothar.

Compaling Interosts

Aulhors hava doclarod that thare Is no compoling Intarast
In |his sludy,
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