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ABSTRACT

A field trial was conducted during the wet seasons of 2019 and
2020 at the Research farm of the Faculty of Agriculture, Kaduna
State University. The investigation was carried out in order to
determine the effects of minero-organic fertilizer (MOF) and weed
control methods on the growth, yield and yield components of two
sweet potato (l[pomoea batatas L.) varieties. The treatments
consisted of three levels of minero-organic fertilizer (0, 500 and
1000kg ha'"), three weed control methods (Metolachlor 290g/l +
Atrazine 370g/l at 1.5kg a.i ha !, manual weeding and a weedy
check) and sweet potato varieties. The treatments were laid in a
randomized complete block design and replicated three times.
MOF at 1000kg ha'!, Primextra at 1.5kg a.i ha* and UMUSPO 1
gave the highest yield; 36.60, 37.67 and 31.92t ha-! respectively.
Of the 28 weed species identified in 2019, broad leaf and grasses
constituted 68.70 and 31.3 %, whereas in 2020, broad leaf was
62.0 and grasses 38.0% respectively. The findings in this trial
revealed that the combination of MOF at 1000kg ha"!, Primextra at
1.5kg a.i ha' and UMUSPO 1, could be used during the cultivation
of sweet potato in this region.

Keywords: Sweet Potato, Minero-organic fertilizer, Primextra and
Yield

INTRODUCTION

The sweet potato is a dicotyledonous plant that belongs to the
bindweed or morning glory family, Convolvulaceae (Purseglove,
1968). Over 95 per cent of the global sweet potato is produced in
developing countries where it is the fifth most important food crop
in terms of fresh weight. It is an important staple food crop in most
parts of tropical and subtropical regions of the world. (Laban et al.,
2015).

World production figures stood at 142.6 million tonnes in 2,000.
Production dropped to about 91.9 million tonnes in 2018, with
China and Nigeria supplying about 94.5 and 3 % respectively of the
world's production. (Anon. 2019). In Nigeria, sweet potato is the
third most important of root and tuber crops, after cassava and yam
(FAOSTAT, 2017). The crop has ceased to be “back yard crop or
gap filler” as previously perceived. Surveys in Nigeria showed that
production, marketing and utilization have expanded in the last
decade beyond its traditional central and riverine areas (Agboola,
1979) to almost all ecological zones in the country (Tewe et al.,
2001). Presently, Nigeria is the largest producer of sweet potato in
Africa with annual output of 2.8 million metric tons (FAOSTAT,
2018).

The increasing potential of the crop in poverty alleviation and food
security due to its high productivity per unit area and time makes
sweet potato an important crop for the survival of the resource poor
farmers in Nigeria (NRCRI 2003).

The crop serves as a starch staple food for human consumption.
The tuber can be eaten roasted, fried or boiled (NRCRI, 1985). The
foliage and smaller tubers serve as livestock feed (Ambe-
Tumanteh, 1994). Its importance in starch, alcohol, pharmaceutical
and textile industries are widely recognized (Woolfe, 1992). The
orange-fleshed varieties with high R-carotene content have
become very important in combating vitamin A deficiency,
especially in children (Woolfe, 1992). Sweet potato has a high
nutritional value and serves as a good source of energy, calcium,
iron, vitamins and some minerals (Woolfe, 1992). The leaves are
rich in protein, with 34.5% crude protein (Nwinyi, 1987). Sweet
potato roots can be reconstituted into fufu or blended with other
carbohydrate flour sources such as wheat and used for baking
bread and biscuits (Udoh et al., 2005). However, about 80% of the
crop produced in Nigeria is used for human food (FAOSTAT, 2005).

In recent times, the production of sweet potato has been on the
decrease despite its numerous economic and nutritional values.
According to Fawole, (2007), yields of 4-7 tons of sweet potato per
hectare are obtained by smallholder farmers, and this is just about
20-35 per cent of the crop’s potential yield. The Federal
Government of Nigeria released a plan in 2015 to improve the
productivity of sweet potato in the country from 6 tonnes per
hectare to 25 tonnes per hectare, and national production from two
to six million tonnes per annum by 2016. There’s great opportunity
for sweet potato export in Nigeria (Ajetomobi, 2015).

Sweet potato is grown in diverse environments around the world,
often by small scale farmers on marginal soils, using low inputs
(Amare et al., 2014). In Nigeria, production is dependent primarily
on seasonal rains. Optimum yields are obtained in areas with 750
to 1,000 mm rainfall, with at least 500 mm falling during the growing
season (Tewe et al., 2001). Sweet potato is grown on a variety of
soils, but well-drained, light to medium-textured soils with a pH of
4.5-7.0 are more favourable for the crop. It can be grown on poor
soils with little fertilizer. Low soil fertility is one of the constraints in
production of sweet potato in Nigeria. Fertilizer application is an
important option left to farmers for yield improvement in most soils.
The potential of sweet potato as a cash crop has led to the
requirements of fertilizer recommendations for commercial farmers
to increase root yield.
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Weed competition has been identified as a major production
constraint in sweet potato production in Nigeria. Yield losses
caused by uncontrolled weed growth have been estimated at 42 -
65% in the country (Unamma, 1984). Chemical weed control has
improved crop production and is cheaper in reducing the drudgery
involved in manual weeding.

The objectives of the study are; to evaluate the performance of two
sweet potato varieties as influenced by minero-organic fertilizer at
Kafanchan and to evaluate some weed management practices on
sweet potato under minero-organic fertilizer

MATERIALS AND METHODS

A field experiment was conducted during the wet seasons of 2019
and 2020 at the Research farm of the Faculty of Agriculture,
Kaduna State University, Kafanchan Campus in the southern
Guinea savannah; Nigeria. Soil samples were randomly collected
at 0-30 cm soil depth using a soil auger from various points in the
two years of study for the determination of physical and chemical
properties. The samples for each year were bulked and the
composite sample was air-dried, ground, sieved and analysed for
their physico-chemical properties in each year. The treatments
consisted of three neem based minero-organic compound fertilizer
(7:7:7) (0, 500 and 1000 kg ha'', three weed control methods
(Metolachlor 290g/l + Atrazine 370g/I-formulated as Primextra Gold
at 1.5 kg a.i ha !, manual weeding and a weedy check) and two
orange flesh sweet potato varieties (UMUSPO 1 and UMUSPO
11). The gross plot size was 4 ridges of 4 m long, spaced at 1 m,
(4 x4=16.0 m2). Each plot was separated by a border of 1 m across
and 1 ridge along the ridges. The varieties used were UMUSPO 1
and UMUSPO 11, developed by the National Root Crops Research
Institute (NRCRI) Umudike. Seed vines of the two varieties were
sourced from NRCRI Nyanya sub-station, Nasarawa State. Ridges
of about 0.25 m high and spaced at 1 m were made manually with
hoe after ploughing and harrowing each year. Sweet potato vine
cuttings of 25-30 cm long consisting of 2-3 nodes each were
planted at the crest of ridges at a spacing of 1 m x 0.30 m
(approximately 34,000 stands ha') and depth of about10 cm.
Planting was on 18 July and 15 June, 2019 and 2020 respectively.
Fertilizer application was carried out in split doses; first dose was
during planting and the second dose at four weeks after planting
(4WAP) by side dressing in each case. The herbicide treatment
was imposed using a CP15 Knapsack sprayer as per treatment;
Primextra Gold at 1.5 kg a.i ha! applied as pre-emergence, and
manual weeding at 4 WAP using hoe. Crop maturity was decided
by yellowing of leaves, die back of vines and cracking of soil.
Harvesting was by lifting root tubers with the aid of a hand hoe at
the base of the plant.

Weed dry weight was obtained by collecting weed samples at
random using 1 m2 quadrant in each plot at 4, 8 and 12WAP. The
samples were cleaned free of soil and oven dried at 70 °C to a
constant weight. Observations on crop growth and yield related
characters were taken at 4, 8 and 12WAP. The weights of the dried
samples were determined using metler balance. All the data on
yield and yield contributing characters were recorded.

Vine lengths in the net-plots were measured from base of stem to
the shoot apex using a measuring tape and the means were
computed and recorded in centimetres at 4, 8 and 12WAP in both
years. The shoots of five randomly selected plants were harvested

from the two outside rows at both locations at 4, 8 and 12WAP and
oven dried at 75 9C to a constant weight. The average weight per
plant was computed and recorded in both years. Leaf area was
determined from the leaves of five randomly selected plants from
outside rows at 4, 8 and 12WAP using Leaf Area Meter. The result
was then divided by the area of land subtended by the five plants
to obtain the LAI.

Leaf area index (LAl) is given by

LAP

Where LA = leaf area (cm?)

P = ground area covered/plant.

The total marketable tuber yield was obtained by the summation of
weights of harvested tubers from each net plot before sorting the
tubers into marketable tubers, and the result recorded as total tuber
yield ha!. The marketable tuber yield was obtained from the total
tuber weight of each net plot expressed as yield in tons per hectare.
The data collected were subjected to analysis of variance using the
F- test to determine significance of differences between the
treatment means as described by Snedecor and Cochran (1967).
The treatment means were compared using the Duncan Multiple
Range Test (Duncan, 1955).

RESULTS

Results of the analysis for the physical and chemical properties for
the period under consideration are presented in Table 1. According
to the results, the soil texture in both years was sandy loam with
low to moderate nutrient contents (0.51, 0.46% N, 12.96, 10.41
mg/kg P and 0.15, 0.18 mgl/kg K) (Table 1).

Weed dry weight (dwt)

The effects of minero organic fertilizer (MOF), weed control method
and sweet potato varieties on weed dry weight in 2019 and 2020
wet seasons are presented in Table 2. Fertilizer rate did not show
significant effect on weed dry weight throughout the sampling
period. Likewise, Primextra consistently gave lower weed dry
weight than all the other weed control treatments throughout the
sampling period in both years. The weedy check however, resulted
in higher weed dry weight throughout the sampling period in both
years, except at 4WAP in both years where the parameter
remained unchanged

Weed control methods significantly influenced weed dry weight
throughout the sampling periods in both years. At all the sampling
periods, Primextra Gold reduced weed dry weight over all the other
weed control treatments.
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Table 1: Physico— chemical characteristics of soil samples at the
experimental Sites during the 2016 and 2017 rainy seasons at
Samaru and Kaduna.

Soil depth 0-30 cm

Soil composition 2019 2020
Particle size

Sand (g kg) 670 610

Silt (g kg™ 240 220

Clay (g kg) ! 98 110
Textural class Sandy Loam  Sandy Loam

Chemical Characteristics

pH in 0.01M GaClz 4.61 466
pH in Ha20 6.20 6.18
Organic Carbon (g kg 912 10.60
Total Nitrogen (g kg) 0.51 0.46
Available Phosphorus (mg kg') 1296 10.41
K 0.15 0.18
Mg 0.56 0.55
Ca 2.21 3.82
Na 0.24 0.13
CEC 457 5.00

Source: Department of Agronomy, ABU Samaru, Zaria

Table 2: Weed dry weight (gm) at 4-12WAP as influenced by MOF,
weed control methods and sweet potato varieties during the wet
seasons of 2019 and 2020
Weed dry weight (gm)
Treatment 2019 2020

Fertilizer(kg ha') 4WAP 8WAP 12WAP  4WAP  S8WAP  12WAP
0 1170 611 7560 813 30.25 72.00

500 108 533 8525 1 32.75 69.75
1000 123 577 8363 106 35.25 72.25
SE+ 0.12 1.38 290 1187 1575 23
Weed Control

Method

Primesxdra |

(15kgaihat) 050b 4360c  627bc 025b  1050c  H8.40c
Hoe weeding 1190a 5050b  8080b 1040a 3512b  7250b
Weedy check 1312a 18230a 34372a 8622  19050a 328.25a
SE+ 006 17 23 1226 125 22
Varieties

UMUSPO 1 1062 435 63.87 837 33.37 79.37
UMUSPO 11 1075 5575 8475 1087 3237 83
SE+ 0.05 1575 17.25 860 18.80 24.26
Interactions

F*W NS NS NS NS NS NS
F*V NS NS NS NS NS NS
WV NS NS NS NS NS NS
F*W*v NS NS NS NS NS NS

Means followed by the same letter(s) within a treatment group are
not significantly different at 5 % level of probability using Duncan
Multiple range Test (DMRT)

MOF = Minero organic fertilizer
WAP = Weeks after planting

F = Fertilizer

W = Weed control method

V = Variety

NS= Not significant

At 4WAP in both years, hoe weeded control resulted in similar
weed dry weight with the weedy check.

The two varieties did not differ in weed dry weight in both years in
this location.

The interactions of MOF, weed control treatments and crop variety
were not significant throughout the sampling period.

There was no effect of fertilizer on weed characters as seen in
Table 2. The non-effect of fertilizer on weed characters could be
due to timing and method of fertilizer application.

Vine length

The effects of MOF, weed control treatments and crop variety on
vine length of sweet potato in 2019 and 2020 wet seasons are
presented in Table 3. Fertilizer treatments influenced vine length
throughout the period of sampling in both seasons. At 4WAP in
2019, increase in fertilizer rates from 0-1000 kg ha' resulted in
positive and significant increase in vine length with the application
of MOF at 1000 kg ha"! producing the highest vine length, followed
by MOF at 500 kg ha'!, then, the untreated control which produced
the least. At 8 and 12WAP in 2019, MOF at 500 and 1000 kg ha!
gave similar result which is higher than by the untreated control. At
4 and 8WAP in 2020, increase in fertilizer rate from 0-500 kg ha"!
resulted in significant difference. However, the parameter remained
unchanged with increase in rate from 500-1000 kg ha-'. At 12WAP
in 2020, successive increase in fertilizer rates resulted in
corresponding increase in vine length, with MOF at 1000 kg ha!
producing the highest vine length, while the untreated control gave
the least vine length.

At 4WAP, weed control treatment did not have significant influence
on vine length. However, in both years, weed control treatments
significantly influenced vine length at 8 and 12WAP. In each case,
the weedy check plots resulted in shorter vines than the treated
plots and all of which were similar except at 12WAP in 2020 where
manual weeding gave the highest vine length which differed
significantly with all other weed control treatments.

Crop variety significantly influenced vine length of sweet potato in
both years. At each sampling period, UMUSPO 1 gave higher vines
than UMUSPO 11 except in 2020
The interactions of fertilizer, weed control treatments and crop
variety were not significant throughout the period under
consideration.
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Table 3: Vine Length (cm) as influenced by MOF and weed control
methods in sweet potato varieties during the wet seasons of 2019
and 2020

Vine Length (cm)

Treatment 2019 2020

Fertilizer(kg ha-1) 4WAP  BWAP 12WAP  4WAP  BWAP 12WAP
0 960c 11660b 12593b 1341b 11830b  12938c
500 15.90b 11882a 131.10a 24352 13514a 13489
1000 20.30a 11943a 13251a 2153a 13763a  146.08a
SE+ 320 3.0147 434 065 597 494
Weed Control Method

Primextra (1.5kgaiha® 1230 13262a 140482 1279 13382a 138.78b
Hoe weeding 1284 13560a 13867a 1365 12961a  14018a
Weedy check 1119  9770b  10573b 1279  9860b 127 22¢
SEx 0.87 3.34 437 075 6.32 7.36
Varieties

UMUSPO 1 13.16a 17921a 20066a 1304 18462a 20638a
UMUSPO 2 762b  61.74b 60.26b 1254  66.29b 66.63b
SE+ 061 236 305 053 447 522
Interactions

F*wW NS NS NS NS NS NS
FV NS NS NS NS NS NS
WV NS NS NS NS NS NS
F*W*v NS NS NS NS NS NS

Means followed by the same letter(s) within a treatment are not
significantly different at 5% level of probability using Duncan
Multiple range Test (DMRT)

MOF = Minero organic fertilizer

WAP = Weeks after planting

F = Fertilizer

W = Weed control method

V = Variety

NS= Not significant

Shoot dry weight

The effects of MOF, weed control method and variety on shoot dry
weight of sweet potato during the wet seasons of 2019 and 2020
are presented in Table 4. The data shows that fertilizer did not have
significant effect on shoot dry weight at 4WAP in both years.
However, at 8 and 12WAP in 2019 and 2020, shoot dry weight
progressively increased with MOF from 0-1000 kg ha-'. At 8WAP
in 2019, MOF at 500 and 1000 kg ha" gave similar result which
was higher than by the untreated control.

Table 4: Shoot dry weight (gm) as influenced by MOF, weed control
method and sweet potato variety during the wet seasons of 2019
and 2020

Shoot dry weight (gm)

Treatment 2019 2020

Fertilizer (kg ha') 4WAP 8 WAP 12ZWAP 4 WAP 8 WAP 12 WAP
0 2570  9861b 103.77c 16.50  87.29¢ 104.96¢
500 2847 164.32a  168.32b 16.0  141583b  164.76b
1000 2998 16841a 184.73a 1814 15581a 184 51a
SEx 013 1.39 289 1.31 2.64 261
Weed Control Method

Primextra

(15kgaihat) 2860 15870a 17098a 1751  15181a  20943a
Hoe weeding 26.08 161.77a 175.97a 17.26  14848a  196.66a
Weedy check 2910  5783b 94 50b 1500  6896b 93 93b
SE+ 0.06 13.81 6.78 0.69 1.69 141
Variety

UMUSPO 1 28.35 81.27 148.42 1789  163.29 187.98
UMUSPO 2 2121 74.08 139.98 1486  154.09 179.55
SE+ 005 401 479 048 119 099
Interaction

F*w NS NS NS NS NS NS
F*V NS NS NS NS NS NS
WV NS NS NS NS NS NS
FrwW*v NS NS NS NS NS NS

Means followed by the same letter(s) within a treatment group are
not significantly different at 5 % level of probability using Duncan
Multiple range Test (DMRT)

WAP = Weeks after planting

MOF = Minero organic fertilizer

F = Fertilizer

W = Weed control method

V = Variety

NS= Not significant

Thereafter, MOF at 1000 kg ha™' consistently produced higher
shoot dry weight than other fertilizer treatments.

Weed control method in both years did not have significant effect
on shoot dry matter throughout the sampling periods, except at 8
and 12WAP in both years where Primextra at

1.5 kg a.i ha'' and manual weeding consistently gave higher shoot
dry weight than the weedy check. The data revealed the two
varieties having similar shoot dry weight at 4-12WAP in both years.
There was no significant interaction of MOF, weed control method
and variety throughout the sampling period in both years.

LAI

The effects of MOF, weed control method and variety on LAl of
sweet potato during the wet seasons of 2019 and 2020 are
presented in Table 5. The data shows that fertilizer did not have
significant effect on LAl at 4WAP in both years. However, at 8 and
12WAP in 2019 and at 12WAP in 2020, LAl progressively and
significantly increased with MOF from 0-1000 kg ha-'. MOF at 1000
kg ha! gave higher LAl than MOF at 500 kg ha-' and the untreated
control except at 8 WAP in 2020 where the result is at par. Weed
control method in both years did not have significant effect on LAI
at 4WAP. Similarly, the parameter remain unchanged at 8 and
12WAP in both years, except the weedy check which gave the least
LAl and differed significantly with all other weed control treatments.
The data revealed that UMUSPO 1 consistently produced higher
LAl than UMUSPO 11 throughout the trial period except at 4WAP
in both years.

There were no significant interactions between fertilizer, weed
control method and variety

Total marketable tuber yield (t/ha)

Data on total marketable tuber yield of sweet potato per hectare as
influenced by MOF, weed control method and variety during 2019
and 2020 wet seasons are presented in Table 6. Fertilizer rate had
significant effect on total marketable tuber yield in both years and
the combined means. Total tuber yield increased with MOF from 0-
1000 kg ha!, with MOF at ha' producing the highest tuber yield
per hectare, followed by MOF at 500 kg ha-, then, the untreated
control

Similarly, weed control method influenced total marketable yield in
both years and the combined means. All the imposed treatments
resulted in higher tuber yield and each was higher than the weedy
check. In 2019 and 2020, Primextra at 1.5 kg a.i ha' produced the
highest total marketable tuber weight than all the other weed
control treatments.

Also, crop variety significantly influenced this parameter, with
UMUSPO 1 giving more total marketable tuber yield than UMUSPO
11.

Effects of Minero-Organic Fertilizer and Weed Control Methods on the
Performance of Sweet Potato

(Ipomoea Batatas)

Varieties

157


http://www.scienceworldjournal.org/

Science World Journal Vol. 15(No 3) 2020
www.scienceworldjournal.org

ISSN 1597-6343

Published by Faculty of Science, Kaduna State University
https://doi.org/10.47514/swj/15.03.2020.025

Table 5: Leaf area index as influenced by MOF, weed control
method and sweet potato variety during  the  wet
seasons of 2019 and 2020

Leaf area index
2019 2020

Fertilizer(kg ha') 4WAP B8WAP 12WAP 4WAP BWAP 12WAP
0 038 208c 207c 026 142b 204c

500 054 42b 6.08b 0.36 300a 583b
1000 058 Hdda 730a 0.44 340a 6.58a
SE+ 014 006 020 0.05 0.10 017
Weed Control

Method

Primextra

(15kgaiha') 048 364a 5H95a 0.60 504a 6.19a
Hoe weeding 027 338a b54ba 048 49a 6.10a
Weedy check 024 108 147c 0.48 112b  1.00b
SE+ 005 017 028 013 012 015
Variety

UMUSPO 1 024 338a b5H4ba 0.48 hb2a 654a
UMUSPO 2 024 299% 396b 050 432b 55%
SE+ 004 012 020 010 0.11 0.01
Interaction

F*W NS NS NS NS NS NS
F=v NS NS NS NS NS NS
WV NS NS NS NS NS NS
F*W*V NS NS NS NS NS NS

Means followed by the same letter(s) within a treatment group are
not significantly different at 5 % level of probability using Duncan
Multiple range Test (DMRT)

WAP = Weeks after planting

MOF = Minero organic fertilizer

F = Fertilizer

W = Weed control method

V = Variety

NS= Not significant

Table 6: Total marketable tuber yield (t/ha) as influenced by MOF
and weed control methods in sweet potato variety during the wet
seasons of 2019 and 2020
Total marketable tuber yield (t/ha)
Treatment 2019 2020 Gombined
Fertilizer (kg ha)
0

1284c  10.15¢c 11.49%

500 30.35b  29.76b 30.10b
1000 37.39a 3581a 36.60a
SE+ 135 134 1.35

Weed Control Method
Primextra(15kgaiha’) 3777a  3758a 37 67a

Hoe weeding 2995  24.30b 2712b
Weedy check 7.16¢c 3.36¢ 5.26¢c
SE+ 0.94 118 1.06
Variety

UMUSPO 1 33.38a  30.45a 31.92a
UMUSPO 2 2482b 2268  2375b
SE+ 0.67 0.84 0.75
Interaction

ka *& *& %k
F*V NS NS NS
WV NS NS NS
FWHy NS NS NS

Means followed by the same letter(s) within a treatment group are
not significantly different at 5% level of probability using Duncan
Multiple range Test (DMRT)

WAP = Weeks after planting

MOF = Minero organic fertilizer

** Significant at 1% level of probability using DMRT

F = Fertilizer

W = Weed control method

V = Variety

NS= Not significant

The interaction of fertilizer and weed control method on total
marketable tuber yield of potato was significant in both years of
study and the combined means. In 2019, Primextra and hoe
weeding produced similar result at each increase in fertilizer rate
up to 1000 kg ha"', A similar trend was observed in 2020, except
that the combination of Primetra and MOF at 1000 kg ha-' gave the
highest yield and differed significantly with other weed control
treatments. In both years, the weedy check in combination with all
fertilizer rates produced the least tuber yield per hectare.

Table 7: Interaction of weed control method and variety on total

marketable tuber yield ha! of sweet potato at 12 WAP in
2019 and 2020.
Treatment Fertilizer (kg ha")
Weed control method 0 500 1000

2019
Primextra (1.5 kg aiha) 12.3%¢ 30.30b  37.53a
Hoe weeding 11.30c 2712b  3460a
Weedy Check 272 553d 6.27d
SE+ 1073

2020
Primexira (1.5 kg a.i ha) 11.83d 2610c 3571a
Hoe weeding 12.00d 2442¢c  3000b
Weedy Check 2.50f 3.90f 458
SE+ 0.827

Combined

Primextra ‘1.5 kg a.iha-1) 12116 820a 3569
Hoe weeding 11,650 1832 323
Weedy Check 261d 471d 542
SE+ 0.95

Means followed by the same letter(s) are not significantly different
at 5 % level of probability using (DMRT)

DISCUSSION

Effect of Fertilizers on Weed Parameters

Fertilizer did not seem to have significant effect on weed characters
in both years and locations. This is probably due to the fact that the
crop would have been more vigorous at the initial growth stage due
to available nutrients, thereby, smothering the weeds at this stage.
This result conformed to the finding of Anon. (2019) who reported
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that sweet potato cultivars with a vigorous, shoot growth habit,
greater branching, and a denser canopy early in the growing
season may be less susceptible to weed interference.

Effect of Fertilizers on growth parameters

The effects of MOF on the growth character of sweet potato were
observed at 4, 8 and 12WAP. At 4WAP, MOF positively influenced
vine length significantly. This is expected because the fertilizer was
applied during planting. This initial dose was able to improve the
nutrient status of the native soil which was effectively utilized by the
crop for increase in growth. Similar effect was reported by Anon
(2010) where it was stated that in the U.S, research has revealed
that fertilizing sweet potato at two weeks after planting is generally
a good idea. Fertilizer will provide sweet potato the nutrients it
needs to expand vines and root system and produce high tuber
yield.

Most of the growth characters increased linearly with increased in
levels of MOF. An observation of the shoot dry weight data
revealed that the increase was steady up to 12 WAP (Table 4). The
increase in weight is likely due to the fact that gains from
photosynthetic activity of the crop were more than losses due to
transpiration. The result is similar with that of vine length. This is
because, the dry weight is a product of both length of stem and
other growth parameters such number of leaves per plant. The
maximum LAl at 12 WAP in 2019 and 2020 was 7.30 and 6.58
respectively (Table 5). Similar result was obtained by Enyi, (1977)
and Bourke, (1985) who reported that, ‘nitrogen application
increased leaf area index (LAI).

Effect of Fertilizers on yield and yield components

Fertilizer, positively and significantly influenced tuber yield in both
years. Total marketable tuber yields increased even with the
combined. Increased with the highest dose of MOF (1000 kg ha'),
produced the highest marketable tuber yield, 36.60 t ha-' based on
the combined means, representing 68.6 % increase above the
untreated control based on the combined data (Table 6).

The ability of MOF to significantly influence tuber yield could be
attributed to its positive effects on vegetative growth, and the
presence of potassium which plays significant role in root and tuber
development, for which sweet potato has a high requirement of as
it utilizes more of it than nitrogen. These findings revealed that soil
fertility has great influence on the yield of sweet potato and is in
conformity with Stanley (2010) who reported that application of 3 t
ha-' cow dung improved soil organic matter.

The significant yield decline in the two varieties when no fertilizer
was applied might be due to poor soil nutrients as occurred in
traditional farming systems. This finding is in consonance with the
observation of Udo et al., (2005) who reported that ‘the farmers
who allowed sweet potato to respond to native fertility of the soil
always recorded poor yields’. Furthermore, the researchers stated
that nutrient availability significantly accounted for good yield of
crops. They stated that two varieties of sweet potato, TIS 87/0087
and NRSP 05/022 though adaptable to Akwa-Ibom soils, could be
profitably cultivated only with well-planned fertilization programme.
This implies that UMOSPO 1 and UMOSPO 11 could be profitably
cultivated only with well-planned fertilization programme

Effect of weed control methods on weed Parameters

Weed control methods had significant effects on weed characters
such as they all supported low weed population compared with the

weedy check (Table 2). Primextra at 1.5 kg a.i ha! appeared to
have been more effective in reducing weed infestation compared
to all other weed control treatments. This supports finding by
Akobundu (1987) who reported that sweet potato is one of the
crops in which chemical weed control was promising.

Effect of weed control methods on sweet potato growth and
yield characters

Weed competition has been identified as a major production
constraint in Sweet potato production in Nigeria (Unamma, 1984).
Vine length and shoot dry weight appeared not to have been
affected by weed control methods throughout the period under
consideration. Akobundu, (1987) reported similar finding in which
he said ‘Under some conditions, root crops and weeds can grow
together for a certain period of the growing season without
significant harmful effect on crop yield.

Yield and yield components were greatly affected in both years.
This study discovered that the yield parameters varied among
weed control methods with Primextra at 1.5 kg a.i ha-' producing
the highest yield of 37.67 t ha'corresponding to 86.0% more than
the weedy check based, on the combined data of 2019 and 2020
(Table 6). The use of herbicide and manual weeding would have
greatly reduced competitiveness of weeds in the crop which
enabled it harmess available nutrient for the production of plant
assimilates. This is in line with Awassa (1991) report which stated
that a yield loss of 87 to 98.9 % was recorded if sweet potato is left
un-weeded; even early or late weeding reduced the yield.
Primextra was able to control weeds at the initial stage of the crop
life cycle; therefore, the initial low weed infestation at 4WAP in the
Primextra treated plots is expected. Before harvest, the crop would
have developed good canopy which was able to smother the
growth of weeds with time. This suggests that Primextra is a
residual, pre-emergence herbicide for the control of many
important annual grasses and broadleaf weeds in many arable
crops without the problem of carryover of herbicides affecting
succeeding crops. This confirmed the finding of Anon (2016) who
reported that Metolachlor when mixed with Atrazine and applied as
pre-emergence gives good control of annual grasses and broad
leaf weeds.

The early application of fertilizer would have enabled the crop to be
more vigorous at the initial growth stage due to available nutrients,
thereby, smothering the weeds at this stage. This result conformed
to the finding of Anon. (2016) who reported that sweet potato
cultivars with a vigorous shoot growth habit; greater branching and
a denser canopy early in the growing season may be less
susceptible to weed interference.

The low yield in the weedy check might have been as a result of
weeds competing with the crop for available nutrient. Weeds and
crops require similar growth resources from the soil and
atmosphere, since they grow on the same piece of land at the same
time. They both respond similarly to the environmental factors
involved in plant growth, such as water, light, air and nutrients. This
creates competition and results in weeds sharing of available
growth resources, thereby causing deficiencies and reduction in
crop yield. This is in conformity with report by Unamma, (1984) who
said ‘Weed competition has been identified as a major production
constraint in Sweet potato production in Nigeria.
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Varietal Response

The influence of weed characters on UMUSPO 11 suggest that the
crop had less plant canopy and so, was unable to smother the
weeds. The high LAl of UMUSPO1 would have been responsible
for high crop canopy which in turn might have resulted in
suppressing the growth of weeds. This confirmed earlier work by
Tenaw et al., (2011) who reported that ‘the low weed infestation in
Tis 2498 (sweet potato variety) could be attributed to its canopy
structure and leaf area, which might contribute to better competition
for light, moisture, and nutrient”. The researchers also reported that
‘low weed population at higher plant densities indicated weed
suppression as plant density increased probably due to less light
interception due to less space for weed growth’.

Influence of crop variety on sweet potato growth characters
The influences of the two varieties on crop growth characters were
significant, with UMUSPO 1 supporting higher vine length, shoot
dry weight and LAI compared to UMUSPO 11. The differences
among the varieties might have been due to varietal differences
controlled by genes and it is consistent with earlier report by Zhang
et al., (1998) who reported that ‘varietal performances are
genetically controlled. ~ Genes control the inheritance of
characteristics in sweet potato such as leaf margin, tuber
formation, skin and colour of tubers.’

Influence of crop variety on yield and yield components
UMUSPO 1 exerted superiority over UMUSPO 11 by producing
total marketable tuber yield of 31.92 t ha!, which is 25.6 % higher
than UMUSPO 11 according to the combined means (Table 6). The
higher yield by UMUSPO 1 can be attributed to the fact that it
supported higher vegetative growth in terms of vine length, plant
dry matter and LAl compared to UMUSPO 11. Its high LAl enabled
the crop to intercept more light, thereby, leading to high assimilate
production from the source to the sink, this in turn led to significantly
higher number of harvestable and marketable tubers per plant. The
variations observed among variety of sweet potato have also been
reported by Peter et al., (1988), Kamalam, (1996) and Teshome et
al., (2003)

Interaction

Fertilizer and weed control methods on marketable yield

The interaction between fertilizer and weed control methods on
marketable tuber yield is presented in Table 7. Based on the
interaction table, MOF at 1000 kg ha'in combination with Primextra
at 1.5 kg a.i ha'! gave higher number of marketable tubers ha!
compared to all other combinations. The result is in line with report
by Tanaka et al., (1976). According to his report, sweet potato is a
crop that requires nitrogen, phosphorus and potassium for optimum
root growth and tuber yield. Therefore, any average soil will grow a
reasonable crop of sweet potato, but as with all vegetables, sweet
potato responds well to the right nutrients application. Similarly,
Anon. (2016) also reported that Metolachlor when mixed with
Atrazine and applied as pre-emergence gives good control of
annual grasses and broad leaf weeds.
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