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Abstract: Tiger nut (Cyperus esculentus L.) cultivation is a possible and effective
way to increase food production in the humid rainforest of Nigeria. However, the
response of tiger nuts to sowing methods and fertilizer application are yet to be
fully explored. The aim of this experiment is to determine the impact of direct
sowing, transplant and fertilizer application on the vegetative and yield characters
of tiger nut. The treatments had a combination of two sowing methods D (direct
sowing) and T (transplant) and four fertilizer rates F1 (control), F2 (400 kg ha™!
NPK 15:15:15), F3 (poultry droppings 20 t ha '), F4 (poultry manure 10 t ha ! +
200 kg ha "' NPK 15:15:15). The results showed that some of the agronomic traits
of tiger nut in the direct sowing method were superior to the transplant. Plant height
(98.35 cm), leaf area (67.95 cm 2), number of tubers plant ! (27.12) and fresh tuber
yield (4.29 t ha ') increased significantly above the values obtained for the
transplants. Additionally, plants that received fertilizer application demonstrated
distinct advantages compared with the control. Therefore, for higher tuber yield
sowing tiger nut (Cyperus esculentus L.) directly with any of the fertilizer rates
used for this experiment can be recommended for tiger nut farmers in this locality.

Keywords: Direct sowing; Fertilizer; Tiger nut; Transplant; Yield.

INTRODUCTION

Tiger nut (Cyperus esculentus L.) is a tuber crop
belonging to the family Cyperaceae. The crop is commonly
known as earth almond, Chufa nut grass and Zulu nut.
According to Adejuyitan, (2011), in Nigeria, the crop is
locally called “Ayaya” in Hausa, “Ofio” or “Imumu” in
Yoruba and “Aki-hausa” in Igbo where it is cultivated. The
plant requires a well-drained sandy or loamy soils for its
production which increases as the ambient temperature
increases (Bamishaiye & Bamishaiye, 2011). Adejuyitan,
(2011) reported that tiger nuts produce edible tubers that are
between 0.3 cm - 1.9 cm in diameter which are usually eaten
uncooked and rich in dietary fiber, carbohydrate, protein,
vitamins, and minerals, making them a valuable addition to
any diet. The dried nuts can be ground into powder and
incorporated into various foods and the oil extracted from
tiger nut also known as chufa oil is used in cooking and
manufacturing of body and hair creams. Zang & Sun, (2023);
Liu, et al., (2020) stated that tiger nut oil is a naturally high
oleic edible oil, which can reduce the levels of total and
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saturated fats while increasing unsaturated fatty acids and
these attributes made it widely acceptable for consumption.

The crop has been described by Chukwuma, et al., (2010)
as an important food of high nutritional and economic values
and a good source of starch for human consumption and
industrial use. Despite its high application and utilization
value, its production in southern Nigeria is at an abysmal
level the total area under its cultivation and tonnage
produced in Nigeria is not known due to paucity of
information about the crop but it is believed to be very low
due to unimproved methods of cultivation on a small scale in
nutrient deficient soils which usually leads to very low crop
yields on farmers’ fields. A concerted effort is required to
encourage farmers to grow tiger nut to meet both local and
export demands. Fertilizer application and planting methods
such as direct sowing and transplanting are cultural practices
that greatly influence the shoot growth and tuber yield of
tiger nut because it gives better field stand, survival and
ultimately high and quality yield. Direct sowing has been
considered a cost-effective method of stand establishment
since transplanting would require the additional costs for
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raising the transplants in nurseries and high labor costs of
transplanting (Ketema, et al.,(2013); Palma & Laurance,
(2015). Kiziloglu et al, (2015) found that direct sowing
often results in slower initial growth compared to
transplanting but can catch up in later stage. Seeds sown
directly in the ground may also be vulnerable to pest damage,
and the timing of sowing is critical to align with the local
climate and growing season. Transplanting can enhance crop
uniformity and early growth stages by allowing for precise
spacing between plants (Durojaiye et al., 2015). Leskovar &
Othman, (2021) stated that transplants consistently exhibited
increased vegetative growth and yield attributes of artichoke
cultivars over direct seeded cultivars. The choice between
transplanting and direct sowing depends on various factors,
and both methods have their place in horticulture and
agriculture. Additionally, inorganic fertilizers can help
maintain consistent quality in tiger nut crops by ensuring a
steady supply of nutrients required for the development of
desirable tuber characteristic (Ojeniyi et al, 2012).
Combined application of poultry manure and NPK fertilizer
may result in synergistic effects, as organic matter from
poultry manure can improve the soil's ability to retain and
release nutrients from the NPK fertilizer (Ojeniyi et al.,
2017). Information documented especially in the southern
rain forest on the sowing methods and fertilizer application
and other agronomic practices on tiger nut is scanty. It is
therefore important to carry out relevant research on tiger
nuts and find a suitable sowing method and nutrient
requirements for this crop. The objective of this study was to
determine the best sowing method and fertilizer rates for
tiger nut growth and tuber yield in Edo, rain forest agro
ecological zone of Nigeria.

MATERIALS AND METHODS
Experimental site description

A two-year field study was conducted at the Department
of Crop Science Research Farm, Faculty of Agriculture,
University of Benin, Benin City, Nigeria during the cropping
seasons of 2023 and 2024. The experimental site lies
between (latitude 06° 20 ‘N and longitude, 5° 36 ‘E) at an
altitude of 162 m above sea level and located in the rain
forest agro ecological zone of Nigeria. The rainfall pattern is
bimodal with peaks in July and September. The total annual
rainfall in the area is about 2300 mm with a dry spell in
August while the mean annual temperature is 28 °C. The soil
at the site of the experiment is an Ultisol characterized by
sandy loam with low nutrient content.

Determination of soil properties

Prior to planting, soil samples from the top soil were
randomly collected from a depth of 0 — 15 ¢cm using a metal
soil auger and bulked together to form a composite soil
sample. Composite soil samples and poultry manure were
air-dried and sieved using a 2-mm sieve and analyzed for pH,
organic carbon and total nitrogen. Soil pH was determined
using a soil-water medium at a ratio of 1:2 with a digital
electronic pH meter. Soil organic carbon (OC) was
determined by the procedure of Walkley & Black, (1962)
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using the dichromate wet oxidation method. Organic matter
was then estimated by multiplying the organic carbon with a
value of 1.724 (Van Bemmmelen factor). Total N was
determined by the micro-Kjeldahl digestion method. The
Available P was determined by Bray-1 extraction followed
by molybdenum blue colorimetry. Exchangeable K, Ca, and
Mg were extracted using 1 M ammonium acetate
(Hendershot, et al., 2007). K and Na in the extract were read
on a flame photometer while Ca and Mg were read on
Atomic Absorption Spectrophotometer (AAS). The textural
class of the soil was determined by the method of Gee & Or,
(2002). The result of the physical and chemical properties of
the soil of the experimental field and chemical analysis of
the poultry is shown in (Table 1).

Source of planting materials

The tiger nuts tubers used for the experiments were
purchased from a reliable seed store in Benin City while the
inorganic fertilizer (NPK 15:15:15) was obtained from
Agricultural Development Program (ADP), Edo and the
poultry manure was obtained from the animal section of
University of Benin, Farm Project.

Experimental design

The experiment was laid in a randomized complete block
design (RCBD) in three replications consisting of two
sowing methods D (direct sowing) and T (transplant) and
four fertilizer treatments F1 (control), F2 (400 kg ha! NPK
15:15:15), F3 (poultry droppings 20 t ha '), F4 (poultry
manure 10 t ha ! and 200 kg ha "' NPK 15:15:15).

Tiger nut cultivation

The land was prepared by clearing and tilling the soil
manually, the site was marked out and beds of l m x 1 m
spaced at 0.5 m apart were raised. Each replicate had 8 plots
for a total of 24 plots.

The cured poultry manure was applied immediately into
the experimental plots while the inorganic NPK 15:15:15
fertilizer was applied using band placement, 4 weeks after
planting (WAP) according to the treatments. A hand-held
hoe was used to work the manure into the soil to a depth of
approximately 10 cm and left for two weeks before planting
of tiger nuts to allow for decomposition and mineralization
of the poultry manure. The tiger nut seeds to be planted were
selected of uniform sizes and tested for viability using
floatation method for 24 hours, the floating tubers were
discarded and the viable tubers which sank to the bottom of
the beaker planted. Direct seeding and transplanting were
performed simultaneously, two seeds were sown directly
into prepared soil beds to a depth of about Scm, at an inter-
row spacing of 25 cm and intra-row spacing of 25 cm and
later thinned to one plant per stand on sprouting to give a
plant population of 16 plants per plot and 160,000 plants per
ha. For the transplant treatment, tiger nut seeds were sown 8
cm apart in the nursery bed and germination was monitored
for 7 days after sowing and seedlings were transplanted from
the nursery to the field 6 weeks after sowing (WAS) at a
spacing of 25 cm x 25 ecm. The beds were mulched with dry
leaf litter to conserve soil moisture and suppress weeds,
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insects were controlled when necessary and the plots were
weeded manually at 2, 4 and 6 weeks after transplanting
(WAT).

Data collection

Four plants were randomly selected from each plot and
tagged for the purpose of data collection. Vegetative
characters measured were plant height (cm), stem
diameter(cm), no of leaves and leaf area (cm?). At
harvesting, when the tubers were matured, parameters were
measured on number of tubers per plant, fresh tuber weight
(g), tuber diameter (cm) fresh herbage weight (g), tuber yield
(t ha'"), herbage yield (t ha™), total yield (t ha'!) and harvest
index (%).

Statistical analysis

The data collected were subjected to analysis of variance
using SAS statistical package and the significant difference
between the treatment means were separated using least
significant difference (LSD) at 5% level of probability.

RESULTS
Soil and poultry manure properties

The results of the soil of the site prior to the experiment
and the chemical analysis of poultry manure is shown in
Tablel. The soils of the site was sandy loam in texture,
strongly acidic pH (5.06), moderately high in soil organic
matter (6.45 %) low in N (0.06 g kg™"), K (0.18 cmol kg!)
and Ca (0.75 cmol kg') but high in Mg (0.80 cmol kg')
and in P (21.40 mg kg' ). The Ca: Mg value for this
experimental soil is approximately (1:1) less than 3:1.

Table 1. Physical and chemical properties of the soil
and poultry manure used for the experiment

Parameters Soil poultry
manure

pH 5.06 6.21
Total Nitrogen (g kg™) 0.06 2.26
Available Phosphorus 21.40 1.34
(mg kg™

Potassium (cmol kg™) 0.18 1.25
Calcium (cmol kg™) 0.75 0.72
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Magnesium (cmol kg™!) 0.80 0.13
Sodium (cmol kg™!) 0.23 0.35
Hydrogen (cmol kg™!) 0.35 -
Aluminium (cmol kg™) 0.06 -
Organic carbon (%) 3.74 18.89
Organic matter (%) 6.45 32.58
Sulphur (mg kg™) 8.44 -
Sand (%) 88.20 -
Silt (%) 4.62 -
Clay (%) 7.18 -
ECEC 2.69 -
Textural class Sandy loam -

The result of the poultry manure (Table 1), shows that it
contains adequate nutrients, rich in organic matter content
and its Ca : Mg value is approximately (6:1).

Vegetative growth

The effect of sowing methods was not significant on
number of leaves and stem diameter of tiger nut but it was
significant on plant height and leaf area. In both years, direct
sowing increased plant height (98.35 cm; 87.45 cm) and leaf
area (67.95 cm 2; 65.50 cm ?) compared with transplants,
(68.81 cm; 62.43 cm) and (40.67 cm 2; 60.44 cm ?)
respectively Table 2. Similarly, fertilizer application
significantly enhanced some of the vegetative characters
measured. Plants that received fertilizer were statistically
similar and superior in growth compared with the control
which received no fertilizer treatment. In 2022, cropping
season, application rate of F2 (20 t ha™! poultry manure)
significantly produced highest value for leaf area (62.85 cm
2) which was at par with (56.71 cm ?) when a combination of
F3 (200kg ha' NPK 15:15:15 + 10 t ha! Poultry manure)
was applied. In 2023, all the plants that received fertilizer
were statistically similar and plant height increased in this
order, F1(76.86 cm) <F2 (78.80 cm) < F3 (79.12 cm) while
the number of leaves, stem diameter and leaf area followed
the same trend and increased in this order (F1 < F3 < F2).
Application rate of 20 t ha! poultry manure notably
increased plant height (78.80 cm), number of leaves (12.36),
stem diameter (0.43 cm) and leaf area (78.32 cm 2) compared
with the control (70.12 cm, 9.24, 0.25 cm and 66.39 cm?)
which significantly produced lower values for plant height,
number of leaves, stem diameter and leaf area respectively
(Table 2).

Table 2. Effect of sowing methods and fertilizer application on some vegetative characters of Tiger nut (Cyperus esculentus)

2022 Cropping season

2023 Cropping season

Treatments Plant Number Stem Leaf area Plant Number Stem Leaf
height of leaves  diameter (cm? height of leaves  diameter area
(cm) (cm) (cm) (cm) (cm?

Sowing Methods

Direct sowing 98.35% 13.807 0.322 67.95° 87.45% 10.932 0.29? 65.50°
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Transplant 68.81° 13.73¢% 0.242 40.67° 62.43° 10.26* 0.26 60.44°
Significance * NS NS * * NS NS *
LSD 5.87 3.54 1.91 6.04 4.81 2.73 0.05 5.01
Fertilizer

Application

FO (control) 76.54° 9.432 0.642 47.92¢ 70.12° 9.24° 0.25° 66.39°
F1 (400 kg ha™! 84.33%® 9.49° 0.722 49.74 76.86% 11.42° 0.39% 74.222
NPK 15:15:15)

F2 (20t ha! Poultry 89.76* 13.00% 4.712 62.85% 78.80% 12.36% 0.43? 78.32%
manure)

F3 (200kg ha! NPK  83.53% 10.30° 0.752 56.71%® 79.122 11.23? 0.40% 75.69°

15:15:15 + 10t/ha
Poultry manure)

LSD (0.05) * NS NS * * * * *

Significance 8.30 5.01 5.53 8.34 3.28 0.60 0.07 6.32

Means with the same letters along the same column are not significantly different at 5% level of probability.
Ns = Not significant, (*) = significant at 0.05 probability

Yield and yield components were higher with direct sowing compared with the transplant

In Table 3, the number of tubers per plant (27.13 and (23.52 and 20.18) and (16.22 g and 13.16 g) respectively.

24.21) and fresh tuber weight per plant (18.21 g and 15.60 g)

Table 3. Effect of sowing methods and fertilizer application on some yield components of Tiger nut (Cyperus esculentus)

2022 Cropping season 2023 Cropping season

Number Tuber Fresh Herbage Number Tuber Fresh Herbage
Treatments of tubers diameter tuber wt. freshwt. of tuber diameter tuber wt. fresh wt.

plant™ (cm) plant™! plant™! plant™! (cm) plant™! plant™!

(€4) (€] (® (2

Methods of sowing:
D 27.132 0.95% 18.21% 9.32¢ 24217 0.922 15.607 9.45?
T 23.52% 0.942 16.22° 8.41° 20.18° 0.922 13.16° 8.74*
Significance * Ns * Ns * Ns * Ns
LSD 3.02 0.08 2.01 2.26 3.13 0.05 2.23 3.15
Fertilizer
Application
FO (control) 15.78° 0.95% 12.12° 7.63% 15.44° 0.78* 10.17° 5.29°
F1 (400 kg ha' 25.56° 0.942 18.15° 10.19* 23.21*7 0.80* 12.92% 8.22°
NPK 15:15:15)
F2 (20 tha'! Poultry  29.65° 0.952 20.85% 10.15% 27.39% 0.85% 12.08* 8.02°
Manure)
F3 ( 200 kg ha! 27.34° 0.942 20.56% 10.172 26.74° 0.82% 12.39%® 8.25%
NPK 15:15:15+ 10t
ha'! Poultry
manure)
LSD (0.05) 7.44 0.04 4.22 4.07 7.94 0.07 4.05 3.12
Significance * Ns * Ns * Ns * *

Means with the same letters along the same column are not significantly different at 5% level of probability.
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Additionally, fertilizer application significantly p < 0.05
influenced all the yield components except the tuber
diameter which was not significantly different. Number of
tubers per plant, fresh tuber weight per plant and herbage
fresh weight per plant were statistically at par and increased
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with fertilizer application above the control. Herbage fresh
weights increased in this order F2 (10.15 g) <F3 (10.17 g) <
F1(10.19 g) while the control FO, significantly produced
lowest herbage fresh weight (7.63 g and 5.29 g) in both years
(Table 3).

Table 4. Effect of sowing methods and fertilizer application on yield and yield components of Tiger nut (Cyperus esculentus)

2022 Cropping season

2023 Cropping season

Fresh Fresh Total Harvest Fresh Fresh Total Harvest
Treatments tuber herbage fresh index tuber herbage fresh index
yield yield yield (%) yield yield yield (%)
(tha™) (tha™) (tha™) (tha™) (tha™) (tha™)
Sowing methods:
Direct planting 4.29% 3.54% 7.832 62.33% 4.72% 2.66% 7.38% 52.522
Transplant 3.36° 3.10° 6.46° 62.00° 4.58* 2.41° 6.99% 50.43?
LSD (0.05) 0.45 0.04 1.20 9.31 0.45 0.34 1.27 8.29
Significance * * * Ns Ns Ns Ns Ns
Fertilizer
Application
FO (control) 3.26° 1.522 4.78° 62.12% 3.02° 1.322 4.34b 60.26*
F1 (400 kg ha'! 4.207 2.86% 7.06* 63.26° 4.08* 2.28° 6.36* 60.74°
NPK 15:15:15)
F2 (20 tha! Poultry ~4.29% 2.80° 7.09% 63.37° 4.10° 2.14° 6.24* 60.85?
Manure)
F3 ( 200 kg ha' 4472 2 81?2 7.28% 63.04* 4.14% 2.122 6.26 60.82%
NPK 15:15:15 +
10t/ha Poultry
manure)
LSD (0.05) 1.87 1.41 2.22 9.36 1.08 1.22 1.56 9.18
Significance * Ns * Ns * Ns * Ns

Means with the same letters along the same column are not significantly different at 5% level of probability.

N.S= Not significant, (*) = significant at 0.05 probability

In Table 4, although, the yield parameters in 2023,
cropping season were not significantly affected by sowing
methods however, direct sowing in 2022 cropping season
increased the fresh tuber yield (4.29 t ha™!), fresh herbage
yield (3.54 t ha!) and total fresh yield (7.83 t ha!) above the
transplants (3.36 t ha'), (3.10 t ha') and (6.46 t ha™)
respectively, (Table 4). Comparing both planting methods
across the study period, data from all the Tables showed that
direct seeded crops had higher mean values in most of the
growth and yield parameters as compared with transplants.
Furthermore, fertilizer application was only significant for
fresh tuber yield and total fresh yield. Fresh tuber yield
increased from (3.36 tha "' to 4.47 t ha ') and (3.02 t ha "' to
4.14 tha ') in both years and in this order FO <F1 <F2 <F3
and all the plants that received fertilizer were statistically
similar and were increased above the control plants. The
control plots significantly produced the lowest fresh tuber
yield (3.26 t ha''and 3.26 t ha'!) and lowest total fresh yield
(4.78 tha' and 4.34 t ha™!) in both years. (Table 4).

DISCUSSION

Critical values of soil nutrients have also been reported
by Adeoye & Agboola (1985) and according to Akinrinde &
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Obigbesan, (2000), the critical level of 3.0% OM, 0.20% N,
0.20 cmol kg!' K, 2.00 cmol kg™ Ca, 0.40 cmol kg! Mg and
available P, 0.16-0.20 cmol kg-! has been recommended for
crop production in most agro ecological zones of Nigeria.
However, the result of the soil analysis used for this
experiment shows that some of the essential nutrients needed
for optimum crop production were below the critical nutrient
concentration levels hence the need for soil amendments.
Nkwopara et al., (2019) reported similar results for some
soils of southern Nigeria and this is due to the high amount
of rainfall in the area and the coarse texture of the soils
leading to leaching of some basic cations and dominance of
acidic cations on the exchange complex of the soil. In
addition, Johnstone, (2011) reported that fertile soils usually
have Ca : Mg ratio range of 3:1 — 7:1. The Ca: Mg value for
this experimental soil is approximately (1:1) less than 3:1
which is typical of low fertility status soils (Landon, 1991).
Furthermore, Udo et al., (2009) stated that Ca: Mg ratio of
less than 3:1 in the soil is an indication of possible Ca
deficiency and P inhibition. The result of the poultry manure
and the Ca : Mg value shows that it contained adequate
nutrients which is typical of high nutrient status that can
support crop production. The significant increase in plant
height and leaf area with the direct sowing could be as a
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result of better cell division, stem elongation and diverse root
growth compared with the transplant. The newly
transplanted seedlings could not have developed enough root
systems to adequately supply enough water and nutrient to
the shoot at the early stage of growth leading to transplant
shock which slowed down the initial growth process.
(Leskovar & Othman, 2016). Grossnickle, (2005) reported
that the ability of seedlings to overcome post planting stress
is affected by several factors such as root architecture root—
soil interaction, and root hydraulic conductivity.
Additionally, the enhanced leaf area as a result of direct
sowing will enable the plants to trap more light for
photosynthesis which might later translate to higher dry
matter yield (Zang, ef al., 2009). The enhanced vegetative
growth demonstrated by the direct sowing method when
compared with the transplant supports the work of Leskovar
et al., (2001) on muskmelon but contrast with those found in
other crops, such as tomato, watermelons, artichoke, rice
(Hall, 1989) and bell peppers (Leskovar and Cantliffe,
1994). The contrast might probably be due to the ease of
transplanting these crops which are known to have a high
rate of root regeneration after transplanting (Aguyoh, et al.,
1999). Early research in some crops have demonstrated that
root architecture in direct seeded and transplants are quite
different. While direct seeded plants develop a vertical
strong taproot in non-compacted soils, transplanted
seedlings develop a distinctive root system with typically
more basal roots. Furthermore, the lower yield and yield
components observed in the transplant may be due to
restricted taproot usually associated with transplanted
vegetables. Conversely, direct-seeded plants have an
unrestricted taproot development, which position them for a
greater potential for root proliferation and exploration at
greater soil depths for moisture and nutrient uptake. The
positive growth response demonstrated by plants applied
with sole NPK, Poultry manure and a combination of NPK
+ Poultry manure on tiger nut might be as a result of an
increase in the nutrients in the soil due to applications of
these treatments which consequently led to increased
absorption of nutrients by the plants (Shokalu et al., 2010).
The increase in the growth parameters with respect to poultry
manure application supports the work of Adediran et al.,
(2015) and Akanbi ef al., (2005) who reported that organic
fertilizer improved cell division and elongation in Corchorus
olitorius and Telfairia occidentalis respectively. This result
also corroborates the work of Aruna et al., (2020) who
worked mainly on organic soil amendments for tiger nut
yield and revealed that the fertilizer and manure used for the
experiment mineralized and nutrients in them were released
to the soil thereby enhancing greater efficiency of nutrient
uptake and increase in plant growth. Furthermore, the
observed significant higher leaf area recorded in sole
application of poultry manure against that recorded for NPK
and the non-significant difference between the values of
plant height, number of leaves and stem diameter recorded
in poultry manure treated plants and NPK treated plants in
2022 cropping season, suggests that poultry manure is a
better alternative to NPK fertilizer for the cultivation of C.
esculentus and where poultry manure is available can
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conveniently replace NPK fertilizer in order to ameliorate
the adverse effect of the use of chemical fertilizers for a
better environmental protection (Adediran, et al., 2015).
Poultry manure has been reported to be one of the most
valuable of all manures because it contains higher essential
nutrients needed for plant growth than most animal manure.
According to Micheal and George (1998) poultry manure is
known to improve biological activities, soil tilth and soil
chemical properties while Arisha et al., (2003) stated that
poultry manure is capable of activating many species of
microorganisms which release phytohormones that stimulate
nutrient absorption and plant growth. Furthermore, this
superiority observed in poultry manure application could be
due to its slow and consistent release of nutrients to meet the
nutrient demands of plants throughout their growth stages
unlike inorganic fertilizer that is easily lost soon after
application. The lower values recorded for the control plots
could be due to the fact that the plants under the control plots
had to depend solely on the low inherent soil nutrients which
reduced their growth and subsequently yield. Although, the
harvest index was not significantly influenced by sowing
methods and fertilizer application in both years, the increase
in the tuber fresh yield and total fresh yield suggests that soil
nutrient amendment is inevitable for a successful crop
production.

CONCLUSION

The two-year field assessment revealed that direct
sowing, transplant and fertilizer application significantly
influenced most of the vegetative characters which were
translated into tuber yield of tiger nut (Cyperus esculentus).
Direct sowing and either sole or combined application of
fertilizer consistently exhibited increased in almost all the
parameters measured across the study period against
transplants and zero fertilizer application. Since higher tuber
yield is the main concern for tiger nut growers, this study
supports that farmers in this locality should cultivate tiger
nut with direct sowing method using either sole application
of F2 (400 kg ha! NPK 15:15:15), F3 (poultry droppings 20
t ha ") or combined application of F4 (poultry manure 10 t
ha ! and 200 kg ha ! NPK 15:15:15) for good soil fertility,
ease of cultivation and higher tuber yield of tiger nut
(cyperus esculentus).
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