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Abstract

The global demand for safe, healthful food is accelerating the shift toward organic farming sys-
tems that enhance crop productivity while protecting the environment and mitigating climate
change. To support this transition, a field experiment was conducted to assess the effects of
plant, compost, and poultry litter teas on the growth, yield, and fruit quality of tomato (Sola-
num lycopersicum) during the 2017/2018 dry season in the Sudan Savanna agroecological zone
of Nigeria. The experiment was replicated three times and laid out in a randomized complete
block design, with three manure teas applied at 100, 200, and 300 ml m?, alongside inorganic
fertilizer and a no-fertilizer control. The application of inorganic fertilizer consistently produced
the highest values across all parameters, including plant height (51.1 cm), leaf area (65.0 cm?®),
chlorophyll content (SPAD 94.5), and total yield (21,291 kg ha'). Among organic amendments,
the application of 300 ml m compost tea was the most effective, significantly enhancing key
traits such as plant height (58.2 cm), leaf area (58.2 cm?®), chlorophyll content (SPAD 84.4),
fruit yield (16,001 kg ha'), and earliness to flowering (28 days). It also improved physiological
metrics, fruit size, and Brix content (3.7-3.8%). Plant tea followed closely, while poultry litter
tea had moderate effects compared to the no-fertilizer (control) that consistently gave the least
performance across all parameters. These results affirm compost tea’s potential as a sustainable,
nutrient-efficient alternative to inorganic fertilizer for enhancing dry-season tomato production
in semi-arid regions.
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INTRODUCTION

Although the Green Revolutionsignificantlyboosted global
food production, it came with unintended environmental
consequences such as greenhouse gas emissions, nutrient
leaching, reduced soil organic carbon, and biodiversityloss
(Kirchmann et al., 2016; Kumar et al., 2022). The Food and
Agriculture Organization (FAO) projects that agricultural
output must increase by 60% by 2050 to meet the food de-
mands of the growing population (Searchinger et al., 2014).
This challenge calls for a shift from input-intensive farming
to sustainable practices that maintain high productivity
while reducing environmental footprints.

In Nigerias Sudan Savanna, a region characterized by
erratic rainfall, degraded soils, and increasing input costs
conventional farming systems heavily reliant on inorganic
fertilizers and synthetic pesticides have exacerbated land
degradation, reduced soil fertility, and imposed economic
burdens on resource-limited farmers (Gamage et al,
2023). As an alternative, organic soil amendments like
compost and manure teas are gaining traction for their
potential to improve nutrient cycling, microbial activity,
and crop resilience (Eudoxie and Martin, 2019; Tarashkar
et al., 2023; Shittu, 2024; Shittu et al., 2024).

Manure teas, including those made from compost, plant
residues, and poultry litter, offer a low-cost, biodegrad-
able, and nutrient-rich input that can be locally produced
and applied via fertigation or foliar spray (Ye et al., 2022;
Shittu et al., 2024). Their rapid decomposition in water
enhances nutrient bioavailability, potentially improving
physiological growth traits, yield, and fruit quality in crops
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like tomato (Ramirez-Gottfried et al., 2023; Wei et al,
2022). Manure teasare broadly defined asaqueous extracts
of animal manures. To be classified as ‘teas, they must be
prepared through water-based extraction methods such
as soaking or steeping, which distinguishes them from
compost slurries or raw manure applications. These teas
are typically diluted with water before application to regu-
late nutrient concentrations for safe plant use. However,
the terms ‘manure teas’ and ‘manure extracts’ are often
used interchangeably in practice, a mislabeling that can
obscure their differences in composition and agronomic
effects (Shittu, 2024; Shittu et al., 2024).

However, scientific evaluations comparing the efficacy of
different manure teas under semi-arid conditions remain
limited, especially for tomato production, a crop of high
economic importance in Nigeria. From a theoretical
standpoint, this study is underpinned by the Agroecologi-
cal Theory, which promotes the use of biologically-based
inputs to foster sustainable and climate-resilient farming
systems (Altieri et al., 2018). It also draws on the Nutrient
Cycling Framework, which posits that plant productivity is
closely tied to the efficiency of organic and inorganic nutri-
ent sources in the soil-plant continuum (Cui et al., 2022).

Therefore, the objective of this research is to evaluate the
response of tomato to plant, compost, and poultrylitter teas
under dry-season conditions in the Sudan Savanna of Nige-
ria. Specifically, it aimed to assess the effects of these manure
teas on physiological growth parameters, yield components,
and fruit quality traits, with a view toward identifying eftec-
tive and sustainable alternatives to inorganic fertilizer.
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MATERIALS AND METHODS

Field trials were conducted at two locations in the Sudan
Savanna region of Nigeria: the Teaching and Research Farm
of Bayero University, Kano (11°58.861’N, 8°31.177’E),
and a community-based farm in Tafa Village, Jigawa State
(12.450°N, 10.040°E). The experiment involved three ma-
nure teas (Compost, Plant, and Poultry Litter) applied at
three rates (100, 200, and 300 ml m?), along with two con-
trols (no fertilizer and recommended inorganic fertilizer).
Treatments were arranged in a randomized complete block
design (RCBD) with three replicates, totaling 33 plots per
site. Each plot consisted of six rows (5 m long, 60 cm apart),
with the two central rows excluding 50 cm at each end, used
as net plots for harvest and yield assessments.

Soil samples were collected from both sites prior to plant-
ing using a zigzag pattern and an auger at a 0-30 cm depth.
Physical and chemical properties were analyzed: particle
size by hydrometer method, pH in water using a pH meter,
organic carbon via the Walkley-Black method, total nitro-
gen by macro-Kjeldahl, available phosphorus using Bray
and Kurtz I, and exchangeable bases via the ammonium
saturation method.

Compost was produced using the Passively Aerated Wind-
row Method, maintaining a 30:1 carbon-to-nitrogen ratio
with manure and maize stalks/grasses. The mixture was
composted for six weeks in a polythene-covered pile (2
m high, 80 cm wide) with a perforated pipe for aeration.
Fresh poultry litter was collected from beneath battery
cages at the university poultry unit. Compost and poultry
litter teas were prepared according to Ingham (2005). Ten
kilograms of material were placed in jute bags, suspended
in containers with 20 L of water, and supplemented with 1
L of molasses. The mixtures were stirred twice daily for the
first week and once weekly for the next two weeks. After 21
days, the teas were diluted 2:1 (water:tea) before application.

Plant tea was made from 15 kg of shredded cowpea, cas-
sava, and pumpkin leaves and branches, combined with 5
kg of cow dung and 0.5 kg of ash in a container filled to 200
L with water. The mixture was stirred daily for a week and
then weekly for two more weeks, then diluted 2:1 before use.
Allteas were analyzed for nitrogen, phosphorus, and potas-
sium content. Nitrogen was measured using the Kjeldahl
method, phosphorus by Bray and Kurtz I, and potassium
by the ammonium saturation technique.
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Manure teas were applied weekly from three to eight Weeks
After Transplanting (WAT). Inorganic fertilizer treatments
followed the recommended rate of 125 kg N ha', 50 kg
P,Os ha'', and 50 kg K,O ha'. NPK 15:15:15 was applied
at transplanting (50 kg each of N, P,Os, and K,0), and
the remaining 75 kg N ha' was supplied via urea at 3 and
8 WAT. The tomato variety used was UC 82B, an open-
pollinated, determinate cultivar maturing 70-80 days after
transplanting. It is adapted to dry-season cultivation and
resistant to Verticillium dahlia and Fusarium oxysporum,
with a spreading growth habit.

Seeds were sown on raised beds (120 cm wide, 25 cm high)
in lines spaced 15 cm apart, covered gently, and mulched
with straw until germination. The straw was removed after
germination, and standard nursery management practices
were followed for six weeks. Vigorous seedlings were trans-
planted into field plots at 0.6 m x 0.75 m spacing (intra- and
inter-row, respectively). Each plot was tagged and labeled
according to its treatment. Routine agronomic practices in-
cluding weeding, pest and disease control were carried out
as needed. Harvesting occurred at physiological maturity
when fruit color began changing to red.

Data collection and analysis

Data were collected from randomly tagged plants within
the net plots and included measurements of leaf area
index, crop growth rate, relative growth rate, net assimi-
lation rate, total dry matter per plant, mean fruit weight
per plant, total number of marketable fruits per plant,
fruit yield per hectare, and Brix content. Standard agro-
nomic and laboratory procedures were used. Data were
analyzed using analysis of variance in the JMP statistical
software, and treatment means were separated using the
Student-Newman-Keuls (SNK) test.

RESULTS AND DISCUSSION

Plant height (cm)

The influence of plant, compost, and poultry litter teas
on tomato plant height at different growth stages of 4, 6,
and 8 weeks after transplanting (WAT), and at harvest
at two locations (BUK and Tafa), during the 2017/2018
dry season is shown in Table 1. Inorganic fertilizer con-
sistently resulted in the tallest plants across all sampling
stages and sites, peaking at 49.6 cm in BUK and 51.1

Table 1: Influence of Plant, Compost and Poultry litter Teas on Plant height of Tomato at BUK and Tafa during

2017/2018 dry season
Weeks after transplanting (WAT)
Treatment 4 6 8 Harvest
BUK Tafa BUK Tafa BUK Tafa BUK Tafa
Inorganic fertilizer 164 a 16.7 a 28.1a 30.1a 394 a 40.2 a 49.6 a 51.1a
Poultry Litter Tea (ml m?)
100 13.8 cd 14.6d 7.8 c¢d 202 ¢ 262¢ 28.6¢ 33.7¢ 327¢
200 152D 15.6 ¢ 16.2d 24.6 c¢d 27.8 de 29.2d 34.8 de 34.6 de
300 15.8b 13.0 de 194 ¢ 26.2 be 31.6 bc 32.7¢ 41.2b 382¢
Compost Tea (ml m?)
100 157D 15.1 be 18.6 ¢ 23.0d 28.0d 324¢ 37.0cd 37.8 ¢
200 13.3¢ 13.5 de 18.6 ¢ 26.0 be 29.6 c¢d 34.6b 379¢ 328¢
300 15.8b 15.6 be 22.5b 274D 32.8b 355D 42.7b 39.2 be
Plant Tea (ml m?)
100 144 ¢ 16.2b 16.2d 204 ¢ 29.4 c¢d 31.0cd 36.2d 36.8 cd
200 15.2 be 11.1e 184 ¢ 24.2d 28.8d 284e 36.4d 36.4d
300 16.2 ab 16.0b 21.8b 252¢ 309 ¢ 48b 42.2b 435b
No fertilizer 115¢ 15.0 cd 145 f 17.6 £ 20.1f 5 4f 26.8 f 272
SE+ 1.42 1.73 2.03 1.57 2.48 2.86 3.67 2.51

Means followed by the same letters are not significantly different at 5% of probability using SNK.




38

cm in Tafa at harvest. The rapid and balanced nutrient
availability from synthetic fertilizers likely contributed
to strong shoot elongation and cell expansion. Similar
trends were reported by (Oduemeet al., 2019) who found
that mineral fertilizer application significantly enhances
vegetative growth and stem elongation in tomato.

Amongorganicliquid fertilizers, theapplication of compost
teaat 300 mlmachieved the greatest plant height, reaching
42.7 cm (BUK) and 39.2 cm (Tafa) at harvest. Height gains
were especially noticeable from 6 WAT onward, suggesting
a delayed but sustained nutrient release pattern. Compost
tea’s nutrient-rich composition, combined with microbial
stimulation and improved soil structure, likely contributed
to these outcomes (Ahmed et al, 2023). These findings
align with trials showing compost tea enhances root ab-
sorption efficiency and shoot growth over time.

Plant tea at 300 ml m™ also performed well, with plant
heights of 42.2 cm (BUK) and 43.5 cm (Tafa) at harvest.
The mixture of cowpea, cassava, and pumpkin leaves
may have provided moderate macronutrients and plant-
growth-promoting compounds. This supports observa-
tions by (Mbuyisa et al., 2024), who noted that leaf-based
foliar teas can increase stem growth and leaf mass due
to enhanced cytokinin activity and trace mineral input.

Poultry litter tea showed moderate results, with the 300
ml m~ treatment producing 41.2 cm (BUK) and 38.2 cm
(Tafa) at harvest. While richer in nitrogen than plant tea,
its nutrient uptake may have been delayed or constrained
due to its relatively lower microbial stimulatory effect or
potential salt content (Chen et al., 2024). Nonetheless, it
consistently outperformed the control. The control (no
fertilizer) yielded the shortest plants, with heights of
26.8 cm (BUK) and 27.2 cm (Tafa) at harvest, indicating
nutrient deficiency and limited vegetative development.

Number of leaves per plant

Table 2 presents the effects of plant, compost, and poultry
litter teas on the number of tomato leaves per plant of
tomato at various growth stages (4, 6, and 8 weeks after
transplanting [WAT], and at harvest) at BUK and Tafa
during the 2017/2018 dry season.

The application of inorganic fertilizer consistently pro-
duced the highest number of leaves across all stages
and locations, ranging from 12-13 leaves at 4 WAT to
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48-54 leaves at harvest, indicating its superior ability to
stimulate early and sustained vegetative growth. These
results align with conventional knowledge that synthetic
fertilizers offer immediate nutrient availability for rapid
plant development.

Compost tea at 300 ml m™ outperformed all organic
treatments, particularly by 8 WAT and at harvest, where
it resulted in 34-36 leaves at 8 WAT and 43-40 leaves at
harvest in BUK and Tafa, respectively. These values are
second only to those of inorganic fertilizer, underscoring
compost teas ability to support vigorous foliage develop-
ment, especially at higher concentrations. This finding
corroborates reports by Bali et al. (2021), who observed
improved leaf formation and canopy expansion due to
enhanced microbial activity and nutrient solubilization
associated with compost tea.

Plant tea at 300 ml m also produced competitive leaf
numbers, particularly at later stages (35 leaves at 8 WAT
and 40 at harvest in Tafa), suggesting its potential to
improve vegetative performance, albeit slightly less ef-
tectively than compost tea. The moderate performance
may stem from slower nutrient release and lower nutri-
ent density compared to compost-based extracts.

Poultrylitter tea on the other hand, showed modest gains
inleaf production, with 300 ml m yielding 30-34 leaves
at 8 WAT and 38-28 leaves at harvest, placing it below
both compost and plant teas in effectiveness. Despite
poultry litter’s nutrient richness, its relatively lower
solubility and potential salt content may have limited its
effectiveness in this context.

The control consistently recorded the lowest number
of leaves, with values ranging from 5-9 at 4 WAT to
20-24 at harvest, affirming the essential role of nutri-
ent supplementation for optimal tomato development.
These results are consistent with findings by Wei et al.
(2022), which highlight the limitations of nutrient-
deficient soils in sustaining vegetative growth. Thus, the
number of leaves is a key indicator of vegetative vigor,
photosynthetic capacity, and overall plant health

Overall, compost tea at 300 ml m™> demonstrated the
strongest potential among organic treatments for enhanc-
ing leaf production, closely approximating the perfor-
mance of inorganic fertilizer. Its superior nutrient profile

Table 2: Influence of Plant, Compost and Poultry litter Teas on Number of Leaves of Tomato at BUK and Tafa

during 2017/2018 dry season

Weeks after transplanting (WAT)

Treatment 4 6 8 Harvest

BUK Tafa BUK Tafa BUK Tafa BUK Tafa
Inorganic fertilizer 12a 13a 25a 32a 41 a 50a 48 a 54 a
Poultry Litter Tea (ml m?)
100 6 de 7d 12¢ 16 £ 23¢ 29d 32e 33e
200 8¢ 7d 10e 17 ¢ 24 de 28 ¢ 3le 35d
300 7d 8¢ 14d 19 cd 30c¢ 34 be 38¢ 28 ¢
Compost Tea (ml m?)
100 7d 7d 12¢ 17 ¢ 23 e 30c¢c 34d 36 cd
200 8¢ 8¢ 13 de 18d 25d 3lc 28 f 36 cd
300 8¢ 10b 18b 22b 34b 36b 43 b 40b
Plant Tea (ml m?)
100 7d 7d 12¢ 17 ¢ 25d 32¢ 34d 35d
200 7d 7d 13 de 17 ¢ 24 de 30c¢c 35d 36d
300 9b 9 bc 16 ¢ 20 ¢ 35b 35b 39¢ 40b
No fertilizer S5e S5e 9f 11g 18 f 20 f 20 ¢ 24 f
SE+ 0.63 0.55 0.72 0.38 0.49 0.76 0.98 0.81

Means followed by the same letters are not significantly different at 5% of probability using SNK.
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and microbial stimulation capabilities likely contributed
to increased nutrient uptake and chlorophyll content,
leading to enhanced leaf initiation and expansion. This
supports its recommendation as a sustainable input for
promoting vegetative growth in tomato, particularly
under the semi-arid conditions of the Sudan Savanna.
The findings are further supported by recent literature
showing that compost teas improve canopy architecture
and nutrient assimilation in vegetable crops (Ramirez-
Gottfried et al., 2023; Eudoxie and Martin, 2019).

Leaf area (cm?)

The influence of plant, compost, and poultry litter teas
on leaf area (cm?) of tomato plants at BUK and Tafa
across four sampling stages (4, 6, 8 WAT, and at harvest)
during the 2017/2018 dry season is shown in Table 3.
Results reveals that the application of inorganic fertilizer
significantly produced the highest leaf area values at all
stages and across both sites, peaking at 65 cm? at harvest
in Tafa and 58.7 cm? at BUK. This result reflects the rapid
availability and balanced supply of essential nutrients,
especially nitrogen and potassium, which directly pro-
mote expansive leaf growth. Similar findings have been
reported by Maida et al. (2021), who noted that synthetic
fertilizer regimes significantly increase canopy size and
photosynthetic surface in tomato.

Compost tea at 300 ml m? emerged as the most effective
organic input, especially at harvest, achieving 49.9 cm? and
58.2 cm? in BUK and Tafa, respectively. These values were
consistently higher than those from other organic treat-
ments across all sampling periods, affirming compost teas
superior nutrient release and microbial stimulation capac-
ity. This aligns with observations by Jafari et al. (2020), who
found compost tea application to enhance cell division and
leafexpansion due toincreased phytohormone and mineral
availability. Plant tea at 300 ml m also showed strong per-
formance, producing leaf areas of 45.4 cm® (BUK) and 57.3
cm? (Tafa) at harvest, closely matching the results of com-
post tea. The significant leaf area expansion with plant tea
may be linked to the presence of bioactive compounds and
trace minerals from leguminous and leafy materials, which
improve vegetative vigor over time (Zehra et al., 2022).
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Poultry litter tea at 300 ml m showed moderate effects,
resulting in 42.2-58.0 cm” at harvest, which were lower
than those of compost and plant teas but still substantially
higher than the control. This reflects its relatively rich nu-
trient profile, albeit with limitations in microbial activity
or solubility, as previously reported by Al-Mahdawi and
Abbas (2019). The control treatment consistently had the
smallest leaf areas, with values as low as 18.4 cm* (BUK)
and 20.3 cm? (Tafa) at 4 WAT, and only reaching 29.5-33.3
cm? at harvest. These results highlight the critical need for
nutrient supplementation to achieve optimal leaf develop-
ment in tomatoes, especially under dry-season conditions.

Thus, leaf area is a vital indicator of photosynthetic ef-
ficiency and a proxy for overall crop vigor and biomass
production. Overall, compost tea at 300 ml m? proved
the most effective organic treatment for promoting leaf
area expansion, followed closely by plant tea, particularly
atlater growth stages. These findings support the broader
consensus thatliquid organicamendments can substitute
or complement synthetic fertilizers when applied at ade-
quate concentrations and frequencies. The positive effects
may be attributed to enhanced root uptake of nutrients,
stimulation of beneficial rhizosphere microorganisms,
and improved physiological functions in treated plants.

Chlorophyll content (SPAD)

Table 4 presents the influence of plant, compost, and
poultry litter teas on the chlorophyll content (measured
in SPAD units) of tomato leaves at BUK and Tafa during
the 2017/2018 dry season. Results indicates that appli-
cation of inorganic fertilizer significantly produced the
highest SPAD readings across all sampling stages and
locations, ranging from 65.2-73.4 at BUK and 62.6-93.7
at Tafa, with a peak of 94.5 at 8 WAT in Tafa. These val-
ues reflect the superior and rapid nitrogen availability in
mineral fertilizers, which directly supports chlorophyll
biosynthesis and leaf greenness. Similar outcomes were
reported by Adeniyietal. (2021), who observed enhanced
chlorophyll development and photosynthetic capacity in
tomatoes under inorganic fertilization.

Table 3: Influence of Plant, Compost and Poultry Litter Teas on Leave area (cm?) of Tomato at BUK and Tafa dur-

ing 2017/2018 dry season

Weeks after transplanting (WAT)

Treatment 4 6 8 Harvest

BUK Tafa BUK Tafa BUK Tafa BUK Tafa
Inorganic fertilizer 248 a 29.6 a 40.9 a 40.7 a 52.5a 62.4a 58.7a 65a
Poultry Litter Tea (ml m)
100 21.7 25.0 26.5f 304d 31.6f 43.2 35.6 54.1d
200 20.5 25.6 30.3 313 cd 32.8 ef 45.0 33.8 56.3
300 20.5 27.6 34.9 344c 38.4 48.6 42.2 58.0
Compost Tea (ml m?)
100 19.1d 26.0c 293¢ 324c¢ 34.9 de 45.1¢ 354f 53.2de
200 22.8b 25.0d 28.6 ¢ 32.6¢ 35.5d 47.5d 372 ef 54.0d
300 245e 28.0b 35.7 be 352b 40.3 be 524b 499b 58.2b
Plant Tea (ml m?)
100 21.3 be 25.24d 36.2b 314 cd 34.2 de 441 f 36.2 ef 52.4
200 21.0 bc 26.1¢c 31.8d 32.1¢c 33.7 46.6 de 35.6 53.5de
300 202 ¢ 27.5bc | 365D 353D 41.6 48.6 45.4 57.3
No fertilizer 184 c 203 ¢ 238¢g 253e 278 ¢g 28.4 29.5h 333f
SE+ 2.81 3.67 2.98 3.53 2.10 2.882 3.08 3.67

Means followed by the same letters are not significantly different at 5% of probability using SNK.
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Compost tea at 300 ml m > showed the highest SPAD val-
ues among organic treatments, reaching 75.4 at BUK and
84.4 at Tafa at harvest, and maintaining a consistently
high chlorophyll index across growth stages. This sug-
gests a strong capacity for sustained nitrogen release and
improved leaf physiology. Studies by Khan et al. (2023)
support this, indicating that compost teas enriched with
microbial and humic substances can improve nitrogen
assimilation and chlorophyll retention in crops.

Plant tea at 300 ml m™ also produced high SPAD read-
ings, notably 79.5-89.1 at 8 WAT, and 66.6-82.5 at harvest,
closely mirroring compost tea performance. The pres-
ence of bioactive plant compounds may contribute to the
stimulation of chlorophyll synthesis and maintenance of
photosynthetic pigments, as observed in studies on foliar
bio stimulants (Ramzan et al., 2022).
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Poultry litter tea at 300 ml m? had moderate effects, with
SPAD values peaking at 75.8 (BUK) and 80.5 (Tafa) at 8
WAT, but trailing behind compost and plant teas at har-
vest. Its initial nutrient pulse may benefit early growth,
though reduced late-season effectiveness could be linked
tonutrientleaching or microbial competition (Elkholy et
al.,2018). The control (no fertilizer) produced the lowest
chlorophyll content, declining to as low as 37.8 (BUK)
and 52.1 (Tafa) at harvest, demonstrating nutrient defi-
ciency stress. This outcome reinforces the critical role of
nutrient input, particularly nitrogen, in maintaining leaf
physiological function under dry-season stress condi-
tions. Thus, chlorophyll content is a key physiological
indicator of nitrogen status, photosynthetic efficiency,
and overall plant health

Table 4: Influence of Plant, Compost and Poultry litter Teas on Leaf Chlorophyll content (SPAD) of Tomato at

BUK and Tafa during 2017/2018 dry season

Weeks after transplanting (WAT)

Treatment 4 6 8 Harvest

BUK Tafa BUK Tafa BUK Tafa BUK Tafa
Inorganic fertilizer 652a 62.6 a 73.4a 93.7a 86.8 a 94.5a 83.0a 91.8a
Poultry Litter Tea (ml m?)
100 53.1b 437 f 539 f 514f 68.0 e 80.7 e 502 f 729 f
200 477 ¢ 445 f 659c¢ 563 ¢ 68.7 ¢ 8l.2¢ 66.2 ¢ 73.7f
300 46.1d 513 ¢ 65.1d 634c 75.8 ¢ 75.8 ¢ 55.1e 80.5d
Compost Tea (ml m?)
100 43.2 de 50.3d 60.2 de 61.1d 75.5d 84.3d 60.9d 79.5¢
200 41.4c 522¢ 55.8f 63.2¢c 632 ¢ 80.0c 654c 81.4 cd
300 50.1¢ 552b 71.1b 66.0 b 66.0 b 90.3b 7540 84.40b
Plant Tea (ml m?)
100 413c 489c 59.7¢ 52.7 ef 73.1d 80.4 e 53.7 ef 78.1e
200 525¢ 52.1c 56.1c 62.3d 78.6 ¢ 753 f 434 ¢ 80.7d
300 55.1b 543D 679D 64.1c 79.5b 89.1c 66.6 ¢ 82.5¢
No fertilizer 45.8d 309¢g 500¢g 417 g 498 f 50.6¢g 37.8h 52.1¢g
SE+ 2.17 2.21 3.51 1.83 3.22 3.91 2.38 2.19

Means followed by the same letters are not significantly different at 5% of probability using SNK.

Table 5: Influence of Plant, Compost and Poultry litter Teas on Number of days to 50% flowering, Number of fruits
plant’, Fruit diameter, Total fruit weight plant' and Total yield of Tomato at BUK and Tafa during 2017/2018

dry season
Days to 50 % | Number of | Stem diam- |Fruit diameter| Fruit weight Total yield
Treatment flowering | fruits plant'| eter (cm) (cm) plant! (Kg) (Kg ha)
BUK | Tafa | BUK | Tafa | BUK | Tafa | BUK | Tafa | BUK Tafa BUK Tafa
Inorganic fertilizer 35¢ 28c | 28a | 36a | 135 | 145 |325a|341a| 0.69a | 0.96a |15360a| 21,291a
Poultry Litter Tea (ml m?)
100 42a | 35b | 15f | 20f | 1.01 | 1.08 |2.65e|3.14cd| 0.369d | 0.519f | §8200e | 11533 ¢
200 42a | 35b | 15f | 21f | 1.06 | 1.15 |2.69¢e| 3.02d | 0.373d | 0.566 ¢ | 8290 c |12 581 de
300 40c | 35b | 17d | 24c | 1.13 | 1.22 |2.78¢c| 3.15¢ |0.422bc |0.642cd| 9380c | 14270 ¢
Compost Tea (ml m?)
100 42a | 35b | 15f |22de| 1.01 | 1.13 |2.78d| 2.99d | 0.376d | 0.587d | 8360d | 13044 d
200 40c | 35b |[18cd| 23d | 1.07 | 1.19 [2.89¢c| 3.07d | 0.449¢c | 0.619d |9980bc| 13761d
300 38d | 28c | 21b | 27b | 1.19 | 1.25 |293b| 3.38b | 0.511b | 0.724b |11 361 b| 16 001 b
Plant Tea (ml m?)
100 42a | 35a | 16e | 21e | 0.99 | 1.12 [2.63e| 3.13¢c | 0.395d | 0.562¢ | 8 780d |12 491 de
200 42a | 35a | 16e |22de| 1.05 | 1.17 |2.82¢c| 3.18c | 0.402¢c | 0.590d | 8931d | 13111d
300 41b | 28b | 19¢c | 25¢ | 1.12 | 1.27 |2.94b|3.25bc|0.467 be| 0.665 ¢ 10381 be| 14 781 ¢
No fertilizer 42a | 42a | 9g | 11g | 0.69 | 0.72 |2.20f| 2.56¢e | 0.226¢ | 0297 g | 5020f | 6600 f
SE+ 0.0010 | 0.13 | 1.04 | 1.16 | 0.045|0.039| 0.15 | 0.39 0.18 0.15 710 980

Means followed by the same letters are not significantly different at 5% of probability using SNK.
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Yield and yield related characters

The influence of plant, compost, and poultry litter teas on
key reproductive and yield parameters of tomato, includ-
ing days to 50% flowering, number of fruits per plant, stem
and fruit diameter, total fruit weight per plant, and overall
yield at BUK and Tafa during the 2017/2018 dry season is
displayed in Table 5. Results depicts that application of in-
organic fertilizer consistently produced the most favorable
results, leading to earliest flowering (28-35 days), highest
fruit count (28-36 fruits plant’), widest fruit diameter
(3.25-3.41 cm), and maximum total yield (15 360-21 291
kg ha™). These findings affirm the superior efficacy of
synthetic fertilizers in delivering fast, uniform nutrient
availability that supports rapid reproductive transition and
fruit development. Comparable effects of mineral fertiliza-
tion on early flowering and yield have been documented
in controlled trials by Isitekhale et al. (2020).

Compost tea at 300 ml m™ emerged as the most effective
organic treatment, closely following inorganic fertilizer in
most parameters. It significantly reduced days to 50% flow-
ering (38 days at BUK, 28 at Tafa) and yielded 21-27 fruits
per plant, with fruit diameters of 2.93-3.38 cm, and total
yield reaching 11 361-16 001 kg ha*. This aligns with find-
ings by Adekiya et al. (2022), who reported that compost
tea enhances fruit initiation and yield by improving root
activity, nutrient uptake, and hormonal signaling involved
in flowering. Plant tea at 300 ml m also showed strong
performance, particularly in fruit diameter (2.94-3.25 cm)
and fruit count (19-25 fruits plant™), yielding 10381-14
781 kg ha'. While its impact on flowering was less pro-
nounced, it still outperformed poultry litter tea in terms
of yield and fruit quality. The effectiveness of plant-based
teas has been attributed to the presence of phytohormones,
amino acids, and trace minerals, which enhance cell divi-
sion and flowering processes (Ullah et al., 2021).

Poultry litter tea had moderate effects, with the best
outcomes observed at 300 ml m™. It resulted in 17-24
fruits per plant, fruit diameters up to 3.15 cm, and yields
0f9380-14270kgha'. Despite its rich nutrient composi-
tion, slower mineralization and potential salt accumula-
tion may have limited its peak performance compared to
compost tea (Mensah and Koomson, 2019).

The control (no fertilizer) recorded the poorest results
across all parameters, with delayed flowering (42 days),
lowest fruit count (9-11 plant™), smallest fruits (2.20-2.56
cm), and yields of only 5 020-6 600 kg ha™'. These results
underscore the necessity of nutrient supplementation
for reproductive success and marketable yield in tomato,
especiallyunder dry-season stress. These traits are critical
indicators of tomato productivity and economic return.

CONCLUSION

Compost tea at 300 ml m significantly enhanced to-
mato growth, physiological efficiency, and yield, offering
a reliable organic alternative to inorganic fertilizer. Its
consistent performance across traits and sites affirms
its potential for climate-resilient, input-efficient agri-
culture. We therefore recommend the use of 300 ml m
compost tea in dry-season tomato production systems
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to improve crop performance sustainably. Further stud-
ies should explore its integration with other bio-inputs
and assess long-term soil health impacts under varied
agroecological conditions.
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