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ABSTRACT

The experiment was conducted between August to December, 2024 in the screenhouse of
the Department of Crop Science, Faculty of Agriculture, University of Benin to evaluate
the effect of top soil and potting media on the dry matter production and the yield of tiger
nut. The trial five mediums (Top Soil (TS), Cow Dung (CD), TS + CD 1:1, TS + CD 2:1,
and TS + CD 1:2) were laid out in a completely randomized design (CRD). Data were
collected on shoot dry weight, root dry weight, matter dry weight, leave of index, number
of nuts, nut weight and yield at 10 and 12 weeks after planting. Dry matter properties like
nut dry weight (0.56 g), root dry weight (0.22 g), total dry weight (1.23 g), and harvest
index (0.51 g) were highest in TS + CD 1:1, while TS performed poorly. Also, TS + CD
1:1 produced most number of nuts per plant (3.33), highest nut weight (1.29 g), and nut
yield (0.86 t/ha), while TS + CD 2:1 performed poorly for yield components. Total dry
weight was significantly correlated with stem girth, number of leaves, nut dry weight, nut
yield, and shoot dry weight. Therefore, TS + CD 1:1 is recommended for production of

tiger nut based on dry matter production and nut yield components.



CHAPTER ONE

INTRODUCTION

Tiger nut (Cyperus esculentus L) is an underutilized plant of the family Cyperaceae,
which produces rhizomes from the base of the plant. It grows freely and widely
consumed in Nigeria, other parts of West Africa, east Africa, parts of Europe particularly
Spain as well in the Arabian Peninsula (Abaejoh et al, 2006). It thrived well in a
moderate climate with a temp between 20° and 30° in well-drained soil except saline soil

with a pH range of 5.0-7.5.

It is perennial crop cultivated extensively as an annual crop. It is erect, with yellowish-
green leaves, triangular stem about 20 to 60cm tall, superficial rhizomes that store protein,
starch and other nutrient leading to the production of many tubers and golden brown

flowers head.

The plant forms a complex, shallow underground system composed of fine fibrous roots,
thin scaly rhizomes, and spherical tubers appear long or round with a dimension of 8§ to
16mm (Abdelkader et al., 2017) due to its fast growth it is often confused as weeds in
some areas. The tubers are consumed in their natural form or after being soaked in water

for some hours. Three forms of tubers, namely black, brown and yellow but only yellow



and brown are readily available in the Nigerian markets. However, yellow variety is

preferred.

Tigernut are appeared to have more prospective usage as nourishment and industrial
materials. It can be used to produce beverage, milk or yoghurt, flour, nougat, jam beer,
chocolate, a feed source, edible oil and as soaps (Achorilo and Ong, 2017). Tigernuts are
rich in minerals such as prosphorus, potassium, calcium, magnesium, and iron. It also
rich in vitamin E and C and a good quality of vitamin B, (Maduka and Ire, 2018).
Tigernut assist in stabilizing the central nervous system and helps the body to adapt to
stress (David, 2005). The major factors that account for the chemical variation in tigernut
are genetic makeup, production location, environment and growing conditions (Duman,
2019). It is a cheap source of nutrition for both the rich and poor. The health benefits
reflect reduction of low density liproprotein cholesterol, which is good for sports men and
women and those intending to lose weight and it also serve as a cure for diarrhea, and as

control against heart attacks, colon cancer, thrombosis etc.

The numerous importance of tiger nut necessitates studies into the best sources for
propagation. Topsoil represents the most appropriate part of the soil used for plant
cultivation and propagation (Darmody et al., 2009). The successful production of quality
plant seedlings in the nursery is largely dependent on the composition of the potting

media (Osaigbovo and Orhue, 2012).



Dry matter production is equal to the light use efficiency and the amount of light
intercepted by plants; it is also the dry weight of plant parts (Higashide, 2022). Yield is
the mass of crop products harvested in a specific area of land, and could be influenced by
several factors including technical know-how (agricultural practices, etc.), biological
(diseases and pests), and environmental (climate, fertility, water, etc.) (Tandzi and
Mutengwa, 2020). Estimating the dry matter and yield of tiger nut will be necessary to

advice on the best potting media for propagation.

There is insufficient information on potting media and potting mixture used for effective
propagation and overall yield analysis of tiger nut, hence this experiment was to evaluate
the effect of topsoil and cattle dung potting medium on dry matter production and the

yield of tiger nut (Cyperus esculentus L.).



CHAPTER TWO

2.0 LITERATURE REVIEW

2.1 Concept of potting media

Potting media is a composition of organic materials formulated to achieve desirable
physical and chemical requirements of the crop in order for the crop to maximize its full
potential (Osaigbovo et al., 2010). Potting media is a combination of organic and
inorganic material mixed in an appropriate or desired proportion depending on the
demand of
the research. It serves as a medium in which the species would grow and support the root
of

the species as it grows with the supply of the content nutrient. The nutrient content of a
potting media is dependent on the research as each media can be modified or limited. The
potting media needs to supply plant with a means of support, good drainage, adequate air

circulation and storage of water and nutrient (Anozie ef al., 2022).

According to Anozie et al. (2020), good potting media management is essential to the
production of quality tree seedlings, since vigorous growths needed to face the seasonal
hazards encounter on the field. Plant requires favourable potting media for its growth. To
achieve its function, growing media used should have light-weight, good porosity, well-

drained but with good water holding capacity, contained required nutrients, slightly



acidic with good cation-exchange-capacity, able to maintain a constant volume when wet
or dry, free of insects, diseases, and weed seeds, low in silt, clay and ash content, easily
stored for long periods of time without changes in physical and chemical properties, and

easily handled and blended.

Poor growth of seedlings in potting media had been attributed to poor physical
composition of the growth source which may have impeded aeration resulting in poor
water and nutrients utilization (Osaigbovo et al., 2009). The development of a healthy,

good root system

needs a media with these good physical properties. Any nutrient or chemical deficiencies
in soil can be compensated or supplemented using good potting media. Germination is
usually the growth of a plant contained within a seed (Anozie and Oboho, 2019), it
led to the formation of a young seedling, it is also the process of reactivation of metabolic
machinery of the seed resulting in the emergence of radicle and plumule (Anozie et al.,

2022).

Early growth of a plant begins after germination. The early stage of a plant is also known
as

seedling stage, and it is one of the most critical phases during a plant's life history.
Seedling survival not only exerts an important influence on the size, persistence, and
genetic variability of plant populations, but also on the availability of required nutrients at

the early stage of growth (Kitajima and Fenner, 2000).
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2.2 Overview of topsoil

The topsoil is the most vital component of the soil profile, exhibiting high nutrient
composition, organic matter content, and microbiological quality crucial for sustaining
the ecosystem (Vasu et al., 2020). Agricultural production in highly variable soils is a
challenge, especially when those soils are shallow (Schreiner-McGraw and Baffaut,

2023).

Being integral to all functions of terrestrial ecosystem, soil is intended to produce food
for feeding the growing population of the world. However, food security is facing threat
from soil degradation occurring worldwide. Soils degrade due to the exerting pressure
from various sectors of the society including urbanization and industrialization. The
major driving forces of soil degradation are deforestation, change in land use, soil erosion,
uncontrolled grazing, waste disposal, and unscientific land management (Vasu et al.,

2020).

Soil quality refers to the capacity of any soil to function within a natural or managed
ecosystem to sustain plant and animal production, conserve environmental quality, and
promote human health (EI-Ramady et al., 2014). Most notably, soil quality relates to the
physical, chemical and biological properties of soils, including infiltration, aeration, soil

pH, organic matter, and nutrient contents (Agbeshie and Awuah, 2024).



The poor management practices of soils generally led to the deterioration of the soil's
physical, chemical, and biological qualities. Thus, the changes in topsoils could be related
to its physical (e.g., soil structure, aggregate stability, bulk density) (Block et al., 2020),
chemical (organic matter, ammonium, and nitrate nitrogen, cations, etc.), and biological
properties (microbial communities and biomass) (Birnbaum et al., 2017; Quintela-
Sabariset al., 2018; Valliere et al., 2022). The degradation of soil quality presents a
significant environmental challenge, especially in tropical areas, through increased
compaction, loss of soil organic matter, and alteration in soil microbial characteristics

(Fischer et al., 2022).

Soils are dynamic ecosystems that support a diversity of life. Therefore, the concept of
soil quality or health, like that of human health, is not difficult to understand or recognize
when the system is viewed as a whole. The challenge is to manage soils such that they are
able to perform the various uses they are put to without degradation of the soils
themselves or the environment. While, this is simple in concept, there are definite
complexities that make the idea of soil health difficult to quantify. Which soil functions
should be considered, which soil properties are most important to measure, and how to
best measure those properties are some of the tough questions that need to be considered
when attempting to quantify soil health. The great challenge is to manage soils in a
sustainable fashion so that they will provide for human needs in the future. However, the

measurement of soil processes and of the soil properties linked to these also depend on



the use and location of the soil. When evaluating soil quality, it is therefore common to
explore a range of soil physical, chemical, and biological properties. The single most
important property determining the soil quality is the soil organic system because of the
profound influence it has on soil physical, chemical, and biological properties. Therefore,
many steps already taken to improve soil quality are dealing with improving soil organic
matter status and hence, the vitality of the soil organic system. Some of the common
ways to improve soil quality include: reduced tillage, use of green manure, application of
animal manures, crop rotations, strip cropping, use of cover crops, application of sludge
or bio-solids, and other additions of organic materials and nutrients. These management
techniques enhance the activity of both the micro and macro-biological soil organic
system, whose activities also improve properties such as soil aggregation, infiltration, and
water holding capacity, decrease bulk density, penetration resistance and soil erosion, and
increase cation exchange capacity. Management for soil quality can also lead to reduced
need for agrochemicals and tillage, reduced fuel consumption by farm equipment, and
increased sequestration of CO: in the soil, all of which benefit the environment. Modern
agricultural science has the ability to correct many of the poor practices of the past and to
maintain healthier soils that should sustain the uses they are put to (El-Ramady et al.,

2014).



23 Overview of cattle dung

With rising population, there is a tremendous pressure on agriculture to enhance food
production to meet the demand. However, imprudent use of chemical fertilizers has led to
the

decline in soil fertility. Due to hike in prices of chemical fertilizer and their non-efficient
role in long term sustainable production, the application of organic manure including cow
dung is required for raising maximum productivity in sustainable way with better soil
health. It is an effective tool to ameliorate physical, chemical and biological properties of
the soil with higher yield of plants in sustained basis without altering the fertility of soil

(Raj et al., 2014).

Current intensive agriculture system faces a major challenge to achieve higher production
while supporting soil health and biodiversity. From time in memorial, cow dung has been
used for several purposes and served as a source of cheap fuel, housing material and
insect repellent. Moreover, the cow dung possesses myriad batteries of microbes that
exert their beneficial effects through production of metabolites. Cow dung has also been
used as a vital source of organic fertilizer and in the production of biogas. However, with
modern civilization, this natural bio-resource is forgotten and its exceptional qualities

largely ignored (Mishra et al., 2020).

Cow dung also serves as manure or agriculture fertilizer and escalates soil fertility

significantly. Livestock waste composts along with minimum inorganic fertilizer as a soil

9



amendment in low-input intensive farming are a viable agricultural practice to enhance
soil fertility and productivity and to further lessen soil degradation (Das et al., 2017).
With this background, it is evident that cow dung has been an indispensable and

multifarious component in domestic agriculture (Mishra et al., 2020).

2.4 COW DUNG AS A COMPONENT OF POTTING MEDIA

Cow dung is excreted by herbivore bovine animal species that consists of undigested
residues of consumed matter which has passed through the cow’s gastrointestinal system
(Teo and
Teoh, 2011) which is acted upon by ruminal microbes. Cow dung contains organic matter
and fibrous material like cellulose, lignin and hemicellulose that has passed through the
cow's digestive system (Rajeswari ef al., 2016; Munshi et al., 2018). Generally, cow dung
is composed of about 80% water and supports a matrix of undigested plant material that
is rich in nutrients, microorganisms, and their by-products (Sharma and Singh, 2015).
Cow dung is a mixture of dung and urine, usually in the ratio of 3:1 that encompasses
crude

fibre, crude protein, cellulose, hemicellulose and 24 types of minerals such as nitrogen
(N), potassium (K), sulphur (S), traces of phosphorus (P), iron (Fe), cobalt (Co),
magnesium (Mg), chlorine (Cl), manganese (Mn), etc. (Swain and Ray, 2009; Mishra et
al., 2020). Cow manure contains essential micro and macronutrients and considered as

potential fertilizer for crop growth and it is an economic substitute for synthetic fertilizers

10



(Kiyasudeen et al., 2015). Chomini ef al. (2015) demonstrated that digested cow dung
had the highest percentage increase for four major amino acids viz threonine, proline,

glycine, alanine. Cow dung

contains diverse micro-flora that comprises of about sixty bacterial species including
Bacillus sp., Corynebacterium sp., Lactobacillus sp., few fungal sp., (4spergillus and

Trichoderma), about 100 species of protozoa and 2 yeasts (Bhatt and Maheshwari, 2019).
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CHAPTER THREE

MATERIALS AND METHOD
3.1  Experimental site
An experiment was conducted between August — December, 2024 at the Screen house of
the Department of Crop Science, Faculty of Agriculture, University of Benin, Ugbowo
Campus Benin City, Edo State, Nigeria. The area lies between latitude 6° 14’ North and
7° 34’ North longitude 5° 40’ East and 6° 43', East in a high-humidity (80%), with an
altitude of 162m above sea level, Benin City is in the rainforest zone of Nigeria
characterized by a tropical or equatorial climate. The mean annual rainfall is 1761.00 and
daily mean temperature of 26.5°C.
3.2 Sources of planting Materials
The top soil for this experiment was obtained from the Teaching Research farm of the
faculty of Agriculture and transported to the Screen House for further use. A poly bags
were obtained from Edaiken market . Cattle dung were from cattle market along Adolor
College Road Benin City. Tiger nuts seeds were obtained from Uselu Market Road Benin
City.
3.3 Experimental Design
The trial involved 5 potting media (Top soil (TS) only; Cattle dung (CD)only. TS+CD
1:1. TS+CD 2:1, TS+CD 1:2 ) with three replications. Each replications comprises 25

poly pots making it a total of 75 poly pots for the trial.
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3.5 Experimental Procedure

The admixed topsoil and cattle dung were left for seven days with each being water with
100 ml of water everyday for stability. After which the tiger nut seeds were planted at
three (3) seeds per polypots at a depth of two cm. The seeds were allowed to grow for
two weeks after which seedlings were thinned to one (1) seedling per polypot. Irrigation
took place daily, weeds and insect pest were done through hand picking.

3.6 The Data Collection

Data were collected at ten (10) and (12) weeks after planting on two randomly selected
plants from each treatment in all replications for dry matter determination. After which
they were cleaned of soil and weighed to obtain the fresh weight. They were splitted into
aerial, nut, portions and root weighed separately wrapped separately with aluminum foil
paper, labelled and oven dried at 60°C to a constant weight. Alter oven dried, the dried
shoot and nut were reweighed and harvest index HI computed as the nut dry weight
divided by the total dry weight

At harvest, number of fresh weight of nut (g), nut diameter (cm) and nut yield (t/ha) were
determined. The uproot nuts were counted from the two randomly selected plants and
average computed to obtain the number of nuts per plant.

The nut were weighed and average computed to obtain the nut weight per plant. The nut
weight was divided by the number of nuts per stand to obtain the nut size (g). The nut

yield was established from nut weight and thus;

C e .2000 4
Nu‘[yleld——3 1000 1000tha
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Where w- nut weight (kg) per plants of 3kg soil. .

Data Analysis ..

Data collected were subjected to analysis of variance using GENTSTAT statistical
package and the significant difference treatment means were separate using least

significant difference (LSD) at 5% level of significance.
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CHAPTER FOUR

RESULTS

4.1 Dry matter production

Dry matter production of tiger nut as influenced by cattle dung admixed with topsoil

potting medium is presented in Table 2.

4.1.1. Nut dry weight (g)

There was significant difference (p < 0.05) between the potting mixtures. TS + CD 2:1
(0.17 g) was significantly different from cattle dung (0.49 g) and TS + CD 1:1 (0.56 g),

but was similar with TS (0.26 g) and TS + CD 1:2 (0.32g) (Table 2.)

4.1.2 Root dry weight (g)

TS (0.04 g), TS + CD 2:1 (0.04 g), and CD (0.06 g) were similar but significantly

different from TS + CD 1:1 (0.22 g) (Table 2).

4.1.3 Shoot dry weight (g)

CD (0.32 g) was significantly different (p < 0.05) from other potting mixture. TS (0.45 g),
TS + CD 1:1 (0.45 g), TS + CD 1:2 (0.45 g), and TS + CD 2:1 (0.66 g) were similar

(Table 2).

4.1.4 Total dry weight (g)

15



TS (0.75 g), TS + CD 1:2 (0.87 g), and TS + CD 2:1 (0.93 g) were similar and

significantly different from TS + CD 1:1 (1.23 g) and CD (1.25 g) (Table 2).

16



Table 1: The routine properties of topsoil and cattle dung potting mixture

Potting media pH TotalN TOC Avail P Ex. K Ex. Ca Ex. Mg Ex. Na Ex. H Ex. Al BD Porosity
(H:0) (8/kg)  (g/kg)  (mg/kg) (cmol/kg)  (cmol/kg) (cmol/kg) (cmol/kg) (cmol/kg)  (cmol/kg)  (g/ml) (%)

Top soil (TS) 5.12 0.7 9.14 8.56 0.18 0.64 0.2 0.13 0.25 0.16 1 56

Cattle dung (CD) 5.46 0.91 23.4 20.8 0.31 1.02 0.34 0.16 0.2 0.1 1.2 50

TS+CD1:1 5.45 0.83 15.2 12.8 0.24 0.78 0.26 0.17 0.2 0.1 1.1 54

TS+CD2:1 5.23 0.78 12.6 10.4 0.22 0.72 0.21 0.14 0.2 0.12 1.1 54

TS+ CD 1:2 5.53 0.91 23.4 20.8 0.31 1.02 0.34 0.16 0.2 0.1 1.1 53

LSD (0.05) 0.140 0.072 5.186 4.664 0.047 0.140 0.054 0.013 0.02 0.02 0.06 1.8

17



Table 2: Dry matter production of tiger nut as influenced by cattle dung admixed with topsoil potting medium

Potting media Nut dry weight (g) Root dry weight (g) Shoot dry weight (g) Total dry weight (g) Harvest index
Top soil (TS) 0.26% 0.042 0.45° 0.752 0.26*
Cattle dung (CD) 0.49° 0.06? 0.322 1.25° 0.37°
TS+ CD 1:1 0.56° 0.22° 0.45° 1.23b 0.51¢
TS+ CD 2:1 0.172 0.042 0.66° 0.932 0.16*
TS+ CD 1:2 0.32@ 0.16% 0.45° 0.87% 0.34°
LSD (0.05) 0.288 0.120 0.214 0.496 0.121

18



4.1.5 Harvest index

TS + CD 2:1 (0.16) and TS (0.26) were similar but significantly different from TS + CD
1:2 (0.34) and CD (0.37) which was also similar. TS + CD 1:1 (0.51) was significantly

different from other potting mixture (Table 2).

4.2 Nut yield

Nut yield components of tiger nut as influenced by cattle dung and top soil potting

medium is presented in Table 3.

4.2.1 Number of nuts

Number of nuts showed no significant difference (p > 0.05) for the potting mixtures used
in this experiment. TS + CD 1:1 (3.33) had more number of nuts, while TS + CD 2:1

(1.00) had the least number of nuts (Table 3).

4.2.2 Nut weight (g)

TS + CD 2:1 (0.34 g), TS (0.56 g), and TS + CD 1:2 (0.63 g) were similar but

significantly different from TS + CD 1:1 (1.29 g) which had the heaviest nuts (Table 3).

4.2.3 Nut yield (t/ha)

TS + CD 2:1 (0.23 t/ha) was significantly different (p < 0.05) from TS + CD 1:1 (0.86

t/ha) but similar with TS (0.37 t/ha), and CD (0.71 t/ha) (Table 3).
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Table 3: Nut yield components of tiger nut as influenced by cattle dung and top soil

potting medium

Potting media Number of nuts Nut weight (g) Nut yield (t/ha)
Top soil (TS) 1.33 0.56% 0.37%

Cattle dung (CD)  2.33 1.072 0.71%®

TS+ CD 1:1 3.33 1.29° 0.86°

TS +CD 2:1 1.00 0.342 0.232

TS+CD 1:2 2.00 0.63% 0.54a

LSD (0.05) Ns 0.720 0.483

ns — not significant at 0.05 level of probability
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4.3 Correlation coefficient

Correlation coefficient of dry matter production and nut yield variables of tiger nut is
presented in Table 4. Plant height was significantly correlated with stem girth (0.96),
number of leaves (0.98) shoot dry weight (0.55), and total dry weight. Stem girth was
significantly correlated with number of leaves (0.95) and total dry weight (0.51). Number
of leaves (0.95) was significantly correlated with total dry weight (0.64). Nut dry weight
was significantly correlated with nut weight (0.98), nut yield (0.980), and total dry weight
(0.77). Nut weight was not correlated with root dry weight (0.05) and shoot dry weight
(0.07), but was significantly correlated with nut yield (0.98) and total dry weight (0.74).
Nut yield was significantly correlated with total dry weight (0.75), but was not correlated
with root dry weight (0.11) and shoot dry weight (0.07). Root dry weight was not
significantly correlated with shoot dry weight (0.33) and total dry weight (0.39). Shoot

dry weight was significantly correlated with total dry weight (0.58) (Table 4).

21



Table 4: Correlation coefficient of dry matter production and nut yield variables of tiger
nut

PH SG No.L NDW NW NY RDW SDW TDW

Plant height (PH) 1.00

Stem girth (SG) 096"

Number of leaves (No. L) 0.98" 0.95 Bl

Nut dry weight (NDW) 0.49 0.38 0.51 B

Nut weight (NW) 0.44 0.30 0.44 0.98" B

Nut yield (NY) 045 032 047 098 098"

Root dry weight (RDW) 040 040 041 009 005 011

Shoot dry weight (SDW) 055 049 047 008 007 007 033

Total dry weight (TDW) 0.64° 058" 061" 077 074" 075 031 058
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CHAPTER FIVE

5.0  DISCUSSION, CONCLUSION AND RECOMMENDATION

5.1 Discussions

In this experiment, Tiger nut grown on cow dung, and the potting mixture of topsoil and

cow dung of ratio 1:1 and 2:1 produced high dry matter.

The potting mixture of top soil and cow dung of ratio 1:1 which indicates 50 % each
influenced tiger nut yield components in this experiment. This complies that cow dung is

a good potting mix.

In the findings of Timon ef al. (2019), there was significant positive correlation between
tiger nut yield and plant growth parameters such as plant height and number of leaves.
This finding is similar with the outcome of this experiment where tiger nut yield and dry
matter were significantly correlated with plant growth parameters such as plant height,

number of leaves, and stem girth.

5.2 Conclusion

Cattle dung and potting mixture of TS + CD 1:2 exhibited higher levels of routine potting
mixture properties analysed. All potting media exhibited availability of routine properties

needed for sufficient plant growth.
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Based on dry matter production of tiger nut, TS + CD 1:1 exhibited better nut dry weight,
root dry weight, total dry weight, and harvest index, while TS did poorly for nut, root,
and total dry weight. This means that TS + CD 1:1 was the best potting medium for dry

matter production of tiger nut.

For nut yield components, TS + CD 1:1 produced more number of nuts, had the highest
nut weight, and nut yield, while TS + CD 2:1 exhibited poor performance for yield
components analysed. This also means that TS + CD 1:1 was the best potting medium for

nut yield components of tiger nut.

5.3 Recommendations

Potting mixture of TS + CD 1:1 is hereby recommended for production of tiger nut based
on dry matter production and nut yield components. Other potting mixture should be

experimented for tiger nut production.
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