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ABSTRACH

e Ficld expenment s camcd oul in 2020 cropping scasons at the Rewearch Farm ol
ppny

Federal University of Technotoo Lfinna 1o assess the restdual elfects ol imcerated nutnent

managcment on the peronmance { sweel polato varicties as well as therr rendual elfects
on sl propertic [ reatments consisted ol lact nal combinations with two vaneties ol
sweel potate (e il and Ui [‘--| p band ina IR ndomized Complcle Block r_):\lkh
(RCBDY with three rephications The e ults showed that there was no Latishical diflerence
on the estabhishment count of two sweet potato vancties at 2 and 4 WAP However,
recorded inc atrol with lowest ¢ whlishment count al

watistical stemlivant Jiflerenice was
vine lenpth between

2 and 4 WAP respectively Also, there was no st pilicant dillerence in
the treatments at 4 6 8 10 WAP lL“ar'.:q.ll'-Cl_\. cuecpln control which recorded lowest vine
lenzth There was Genificant difterence s number of leayes at 4 and 6 WAP between the
treatments and yancties, bul o aemlicance ditfercnes was obsenved ot 8 and 10 WAP
Stenthicant difleren.e was ohser ed in number of branches atd, 0.8, and 10 W AP between
the treatments and sanchic: I he results showed that the appheation o 200 L ha 'NPK -
141 ha | PAY recorded izhest number of tubcrs and highest tubcr vield I therelore
recommended that tarmers in this agro-cu lowical zone should apply 200kgha NPK =135
Cha ' PN for high yield of sweet potatocs

Roywaords: Swect p e Poultry manure SNPR terulicr
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Organic manure 15 known Lo be eflective 1in maintenance of adequate supply of organic

matter in sotls with attendant improvements in soil physical and chemical conditions and
enhanced crop performance (Ikpe and Powel, 2003 Ano and Agwu, 20035) Sweel potato
like any other roottuber crop is a heavy feeder exploiting greater volume of soil for nutrients
and water (Osundare, 2004). For obyious reasons researchers advocate the use of combined
oreanic and inorganic fertilizers for increased production (Som. 2007). Organic manures
and compost discharge their nourishing content only when they break down slowly through
the ntncate ecology of hving organisms in the soil at that tme they steadily discharge

conlents

MATLERIALS AND METHOD
Expenmental site

Field trials were carricd out at the Research Farm ol Federal University of Technolopy
Minna (Latiude 6° 33°F and Longitude 97 37° N) during the 2020 rainy season Minna is

located in the Southern Guinea Sas anna ceological zone of Niceria

Experimental materials and Design

Iwo varictics of sweet potato (Butter milk and Umuspo 1) were used for the cxperiment,
I'he treatment consisted of factorial combination of sole and combined Inorganic (NPK
IS 15:15) and Organic (pouliry manurc) ferilizer (Control, 400 ke ha' NPK, 3 tha ! Poultny
Manure (PM). 200 keha ' NPK + 1.3tha' PM. 100 kgha ' NPK +0.75 tha! PM. 100 l;r_-h.;

NG M =
NPR 2.25 tha'! I*\H and two sweel pPolalo varicties lUlllIcr milk and Umuspoll

Arranged in a Randomized Complete Block Desipn (RCBD) with three rephlicates

Expenmental 1ang preparation

I s cleare
he land wis elearey manually, then ploughed using o tractor, ndges were construct d witl
= L 1

hoe. Each plot size wae >
PIESIZE was 2mox 2 m (4 mé) s g 12 plots in cach replication with an Inter

fos spacing of I, oty cxpenmental land area wasdlm«§ mn (328 m?)
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I"lanting

[he potato vines were pl.1|1tcd alaspacing of 10 cmontra row and planting was done without

any lertilizer application Manual weeding was done at intervals of 3 Wecks after Planting

(WAP) Weedmg was carried out Bwice

Data collection and analysis

Data were collected on crop ¢ (ablished: count, vine length, number

nher of whers, number

of leaves, number of
branches, nut of damaged tubers and tuber yicld The data collected

were subjected 1o analysis ol vanance (ANOVA) using catistical analysis system (SAS,
2013 version 9 2. Means were separated using Suudent-Newman Keuls (SNK) at 5% level

ol probablity.

RESULTS
Selected physical and chemical properties of soils ©

{ the study sie are shown on Table 1.
e result showed that soil was sandy L

am in texture with a slightly acidic pH (6 8), organic
carbon, total Nitrogen and avalable phosphorus were low with values of 8.13, 0.78 and
T3 ghe respectively Exchangeable bases were 0.92.0 54,058 and | 55 for Ca*", Mg”

Cxchangeable acidity and ECEC were U 14 and 3 73 cmol kg”’
respectively and @ base saturation of 9625 -

Kooand Na© respectively

The nitrogen. phosphorus and potassium
content of the poultry manure v

od a5 source of amendment 1s presented on Table 2. Poultry

manure had 27 3. 091 and 1 31 “s towal N, total svailable P and otl K respectvely
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connt than the control wivich recordesd the Tosest establshnent eount at cach -unlpllﬂl' '"“'-'

ol the sty

Phere were no shgnilicant interaction elfects between the fertilizer and variety on

establishment count at cach swmpling peviods of the study .,

g "
l l‘l'lll‘ ‘ I\\ \Illlllll ol | ll‘ I"l\'\lhﬂl ll |||\|| ent '|'|1|||l|l"\l|||,‘|]| TR ||h“ ||||||_“| vonnt l‘l sweel p“““t
.|i Ninna in 2020

Fstublishment caunt (")

2War JAWADP
Frentments -
Fovedlizer (19
Contiol 0o 7 28.570
00 ke ha ' NI'K 90,470 AR
Vha ' PM SRR 85 004
200 kg ha ' NPK 02 850 77380
LS Cha ' PN
3OO ke ha ' NPK 10000 75.000
075 tha!' PAI
10O Le b " NPR + 00,130 81.80n
2251 ha' PM
SE+ S04 7475
Varicty (V)
Butter nulk 00,080 7381a
Umuspol AR DR 70.550
SE+ 1126 4316
Interaction
FxV¥ NS NS

Means with the same letter(s) in a column and under the same factor are not significantly
dilferent from cach other at 3 %o level of probability by SNK

NS: Not significant, PM = Poultry manure, WAP = Weeks afler planting

The residual effect of integrated nutrient management on vine length of some sweet potato
varieties at 4, 6, 8 and 10 WAP in 2020 is show nin Table 4. Fertilizer application had a
stnificant efTect on vine length throughout the sampling periads in this study, At 4, 6 and

SWAP, all the plots with sole and integrated application of fertilizer recorded significantly
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The coatdind efteot ol Wby d outrnient m Woment on the number of leaves of sweet

potato varetics ol 4 6 K and 10O WAL in 2000 1s shownin Table 8 Tertilizer o“ﬂ- alwomn

II d asl mhyeant el l'|.|'|l'||ll'| 1| |y aves throu ||-|”|, [h. __"“l]“rul L s -“l 1\I' _\li‘ the

Pl ats of 400 kg ha ' NI'K, 200 %g ha' NP} P50k PM oand Y00 kg ha ' NPK

O75% 1t ha "PM rded sigmil ! nilar higher mber ol leave tatistscally sirmilar

251ha’ PM nnar J with the
WA ?”‘ll.‘u‘ \

ile

1 which recorded least inher ol lean At 6WAP -l-'

NPR 1 Stha ' IPM recorded b A r numbcer of leas umilar with all ol ||-|.|_ with &

nd inte grated cphicaion o teathess than the o rol which had lower number of leay es

MEWAPR the -lf," cabiennet sole and e geate b ez er l[‘plll. ihon recorded signilicantly

tlar highest number of leaves Han the comtrol which had lower rumber of leay e Sl

WAR spplicaion ot 400 kg ha ' Seha ' 20005 ha NPR 1S tha ' and 100kg ha ' NPK

‘_' T'. 1 1 1 ‘~|.1 e J ‘ wentl !ll'll' ‘llHlI r |||!.|, il r..nﬂu:l “| IE s 'lLUl = conlr 'I

nd application of 300 kg ha ' NPK+ 075 ¢ ha 'PM which had similar lowest number of

LR '
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Table & Rovdunl effect of inte grated nutrient INAECMETY Or wmber of [caves of sweet
Potato vancties & Nonma n 2000 e

Sumbar of leaves

o — e — e e e . — —— —"—

I reatmenls FRUEYE LY 5 AP mwar
Pertivaern il
Cowro) I8 O 1200 i Da sl I3
L hg ha' NM 14700 27 Ok 04 iy 834 (a
fika' PMY 10h N dighs J0rs Dk 170 (2 148 Os
? g bm ' NP 157 144 s T Qa X
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3251k Pt
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Varety ()
Iorr= =k 147 0o 4] 0 777 Oa P10
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] 1y I.. (] 7 827 Y e
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a2 Ny NS . ~Y

Means with the same bettering in 2 eolumn and under the wame factor are not significantly
diflerent trom cach other 2t 5 devel of propanihing By SNK
NS Notagmiicant, PA C Poulty masure, WAP © W eeks after planung

IThe result in Table 6 shows the residual effect of imegrated nuinznl management n 2020

. - 1
poing scason on number of branches, control and 100 kg ha NPK 225 1 ha’ was

signilicantly lowmer than other trealmen combinations. Simularly, @8 6W AP plots reated

400 kg ha NPh was not uigmificantly different (rom plots treted with Y1 ha 'PM and
W0 kg ha '"NPR=0.7% ¢ ha I'M bt was ugmficant)y higher than others. At §WAP plots
teated with 400 kg ha ‘KPR was sipnificantly higher than control and plot treased with
100 kg ha 'SNPR+ 22501 ha 'PM but was sumilar 1o the others. Roults on varietal efTects

Rows that butter mole sanicty sipnificantly perlormed better than L muspo | m both yean

rons ol the weohs of observation Stomlar, 10 Tertihizer effects. the vanecues performed

-

betrer an the 2020 cropping scason There was no siznificant mteracuon effect of fermlizer

ard vancucs cexcept o1 & woekhs aller lanting in both years snd 8 wecks 1n :”l‘l.‘-r!\’
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2019 and 2020 respectively. There was no sigmificant interaction on tuber vield across the
year in the study

Selected sail chemical propertics

Mhe elfects of integrated nutrient management on sweel potlo varictics on selected

> soil
chemical properties 1s presented on Table 8 Significant differences were obsenved in the
ellect ot teruilizers

on the selected parameters with the exception ol exchangeable
potassium. Avarlable phosphorus ranged from 8 30 mg ha i the control plot 1o 31 00 me
hia o the plot with the application of

le NPK feruhizer. This was followed closely by
2320 mg ha " inthe plot with 200 kg ha ' NPK < 1 Stha P
cave 1850 me hy!

then 3 tha ' poulty manure
Available phosphorus. plets wreated with 400 ke NPK ha

L 3 ! WwWas
sizmihicantly higher than the other treatment combinatons \pphication of 300 ke ha 'NPK
0TS tha'PM and 100 kg ba ' NPR + 225

tha "which had statistically similar lowe:

phosphomas content Under Umu po Vothe apphcanon of 400 ke NPK ha 'resulied in higher
phosphorus content than the other lerlizer applican

ns compared with the control and
pphication of 300 kg ha 'NPK = 078 1 ha 'PM which had statistically similar lowest
phasphorus content: Generally, the combination of Butter milk and application of 400 kg
ha 'NPR resulted in higher ph aspherus content than the other fertilizer

apphicanons
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‘Table 7+ Lifect of innerated nutnent ranagement o urmber of tubery, mamber of dsmaged tubers

wid tuber yietd of sweet Potalo vancis 1 Minna in 2019 and 2020
= e iud

= Sl Lfiarm ol Sl O = e e~
Treatmenty Sumber ol taber oy ol damapeld tul=ry Tuber yield (1 ha
Ny e ——— oldamape 0 ———————————
Tl 020 2019 020 010 1020
Veriduer il
Corntr 1t 13 V ila | Y0a 108 22%
AR 3 NPH NI 1] 2 " Vi a < 422 L4'a
Vil P\ v Ua i1 Oe ) ) ' 3 y 673
00 vy ha 14 'ha 4 s “Oa y 17 P 11 (a
1 Stha' P
kg ha b 1 (a 14 Oa ) | 7a ) 4a “9la 10 O
.I"n.! ‘-|
100 kg ha ' Vil pay ) OCa | s 625 3
1151ha'PM
NLe 199} Va4 i) 4% 0D 7T20 0 70 1 140
Vareny (V)
Metes 7elb 30 Oa ) g ) s 117 LiXa 1 a
Umanpol b 246 Om 2T 117 4 (i T3a
[ I 2 i1 2 "%, & 714
gl
FaV o8 “ : . “5 5
\Means with the sams leticris) y column and under the same (actor arc nOot Sagn ficantly
difleremt trom cach othor ar? level of probatainy B WNE
NS: Not signilcant, PM = P ry manure, WAP = Wecks alter planting
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Table 8: Residual effect of treatments on selected soil chemical properties atter hamvest at
Minnan 2022

Treatments Available Total Organic Exch. Potassium
phosphorous nitrogen carbon (emol™ kg ')
(mghg') (ghe') (ghah)
Fertilizer (F)
Control 8 S50¢ 0460 421b 0134
400 kg ha' NPK 31 o 0 56bc 7.18a 02043
Itha! 18 S0b (1962 1.62ab 020a
200 kg ha ' NPK + 25 50b 0 hHTh 5.77ab 0.18a
I5tha'PM
00 ke ha ' NPK = 900¢ (O 60bc 1 70ah 0.19a
075'ha’' PM
100 kg ho ' NPK = 12.50d 06490 4 70ab 024a
2251 ha' PM
Sk= 132 00s 064 0042
Variety (V)
Butter mulk 18 17a D632 4587a 0192
Umuspol 16 Sk 06452 523a 0 18a
S 216 o047 042 0n4

Intereltion

TaY - S I N5

“Mears with the same lefter(s) in a column are not sznificantly different ar 5% level of probability
using SNK
N Not stgmilicant
* Syonficant
DISCLSSION
Sonls of the expenmental site were low in essential plant nutrients when compared with soil
ferulity ratings by Esu (1991) This 15 typical ol many trop cal soils which are highly
weathered with hittle or no weatherable reserve (Aduayr o ol 2002y [he low Phosphorus
content could be as a result of lngh PP fiving capaain ol most tropical otls (1brahomn, 2015)
Senjobi of al (2011) reponed that Nigeria sols are deficient in most nutricnts. Ihe low
nutnent status of the ol indicates a high probability af getting o response to the application
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bt be attributed 1 the high nitrogen content obtained

The production of more leaves m
from the interactiy e eflect between pouliry manure and NPK. The increase in jeaves number
might be because of better photosynthess activity in large photosynthesis arca Since,
nitrogen 15 one of the basic minerals assocated with synthess of protoplasm and in primary
symthesis of amine acids, components of protoplasm include all elements that are required
10 synthesize bromass growth This finding 15 10 agreement with the findings of Cheng-We
e wi (2014), Ouda and Mahadesn 12008) who observed that the combined application of
organic and morganic fertilizers results in the vigorows vegetlative growth of. The increase
n the number of leaves might be because of mineralization of organic manure leading 1o
release of organic bound nutnemts Sumidar results were reponted by Asyese of af (201))

with application of 100 ha pouliry manure application on swert potato and Abou-Hussein

etal (2001) wah organi fertilizanon in sweet potato influenced leaves growth

Ihe greatest number of branches, which 1y also a vegetahive annbute of sweet potato, were
obuined from plots where sole mineral fertilizer was applied and where minenal fertilaer
was combined with poultry manure The reasons for thes is not quite diflerent from reasons
responsible for differences i the other rogcauve ail Mukthar 7 ol (2010) explamed
tha a diflerence 0 number of branc
. hes of yweet powto cultivars largely depends

wit oy on

differences in gemetic composition #HL wever, Djilam and Senoussi (201 V) sty that

1 l'u cvth 48 "ol r - n [} e ™ nutMeme
T ™ T RANK s Eanw "f 5 l.}f O UAL | 'l Tia 'm n Tk
g = e 'l T ( maum LS ﬁ

and development Abwo Mavin o of 12005) reporied that an adequate supphy of eutrient
d =Py O w

plant release nitrogen which BASOC Lol .
J " socated with vigorous seedling emergence, vepetative

Funih and yicld The higher numiser of branches cbtamed in 2020 was a5 2 It of the
n 202 . rosult o

resduaal effect of the ferilizem Adenawools and Adejoro (2005) rcported that the

CTia cC i J . - Jm' 1 ]‘l - II L A “
] & L . uc c any
ot -
'a! Y Fronom \ ]_‘ | ™ m Lg% manurc t"..'l' UT'll Ii oy t‘

maes than flive imes grester in the zed
S Pst-applcation penod than the val
uc rcal during

the year of applicat: o
. appiication. Crop vield s a Measuwremem of the am

wunt of a crop thal can be
110



-
nooA (]
. l'.

Lo

Lapai Journal of Science and cchnology, Vol 9, No. 1 (2023)

CONCLUSION AND 1 CONMIENDATIONS
Conclusian

Ihe results of this study revealed that the PRhcaticns of 200 kg ha " NPK + 1 Stha' PM
nd 100kg ha ' NPR = 0.75 tha ' PMin 2019 and dEthe trestments with <ale and integrared
hutnent management in 2020 had highest establishment count than the contral which hed
Ihe lowest in bath years. The application of 200 Ly ha NPR 1S che ' PM censistently
gave highsr number of Yeaves and g <tvines similes with all other ferilizer apphcations
than the control which had the towest in <019 and 2020 respectively The ipphcation of
100 kg ha ' NPK < 225 tha' PM cons tently produced higher number of branches in 2019
and apphication of Vo hy ' Py produced higher number of branches in 2020 than the
control which consistent iy revorded lower mo mher ol branches in both vears I'he treatmenits
th sole and integrstion of inorganic ("PKR) and organsc manure (PM) recorded
artencally somdar hivhes number ol tubers ond 1ober sicld than the cortrol which had th=
lowest in 2019 and 2020 respectively Number of demazed tubers was sienificantly

diflerent smony the ferili er IPPhCions in both years The ipphication of 400kg ha ' NPK

recorded higher e 1l Jlf“l' phorus and FRINIC carts 7 conten than the conrrol -\I?'.'_hl“.ld
the lowest The application of 30 ( hy PM recorded higher residual 1otal mitr )2en content
the | han the control w h had the lowes! nitr ©n content i the soil Exel inyeahle
PUssium was not significantly ditlerent among the ferulizer applicalions in s sluedy
[stablishment count was o nhcantly dilferent imong the sweel potato varictses in both
vears The vamety Butter mulk o vetantly reconded Migher number of leaves in 2020 than

Umuspo 1 which had the towen number of leaves Lonser vines were produced by Buner
Mk swect potato var S than Umupo | which prodoced shoner vine i 2019 and 2020
reapectinely  Number of wbere number oof damaged wbers and tuber yicld were not
ignificantly difTerert amone the ferilizer pphications in bath years The vanety Bufier

milk supported higher residual ay wlable phosphorus in the sail Fota) nitrogen. org nic
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