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Abstract Article Info

Garlic is one of the most vital plant in the world, coming in second after onions in terms of Received: 08 January 2025
significance and production. However, due to inadequate agronomic methods, a lack of enhanced Accepted: 22 February 2025
varieties, diseases, and insect pests, productivity per hectare is low. Hence, an on-farm experiment was Available Online: 20 March 2025
carried out to assess the impact of various NPS fertilizer and farm yard manure rates on the growth

and yield of garlic, as well as to determine the most cost-effective amounts of farm yard manure and Keywords

NPS fertilizer for garlic cultivation. The treatments comprised factorial combinations of four levels of

farmyard manure (0, 0.5, 1, and 1.5 tons ha™') and five rates of NPS (0, 50, 100, 150, and 200 kg ha™!), garlic, NPS, cloves, FYM, bulb
and were arranged in a randomized complete block design (RCBD) with three replications. The yield.

analysis of variance revealed that NPS fertilizer had a significant impact on plant height, whereas farm
yard manure had a significant impact on clove length. Conversely, both FYM and NPS fertilizers had
a significant impact on the number of days needed to attain 90% physiological maturity, the number of
leaves per plant, leaf length, and the number of cloves per bulb. The shortest days to reach 90%
maturity were observed without the use of fertilizers, at 130.8 days and 131.2 days. The greatest plant
height (70.50 cm) was recorded at 150 kg NPS ha'!, which was statistically similar to 200 and 100 kg
NPS ha''. The highest number of leaves per plant (9.23) and (9.65) were obtained from 150 kg NPS
ha'! fertilizer and 0.5 tone FYM ha’!, respectively, whereas the longest leaf lengths (48.91) and (48.75)
were recorded from 150 kg NPS ha'and 1.5 tones FYM ha’, respectively. The greatest number of
cloves per bulb (18.21) and (18.23) were recorded from 1 tone FYM ha' and 100 kg NPS ha’,
respectively, while the maximum clove length (2.49) was recorded from 0.5 tone FYM ha™!'. The
interaction effects of FYM and NPS fertilizer had a significant impact on total bulb yield, clove
weight, and bulb weight. The highest bulb weight (30.77 g) was obtained from 0.5 tone FYM ha™! and
150 kg NPS ha’!, while the highest clove weight (2.83 g) was obtained from 0.5 tone FYM ha™! and
100 kg NPS ha!. The highest yield (12.91 tone ha™') was obtained from 0.5 tone FYM ha™! and 150 kg
NPS ha’!, while the lowest yield (9.76 tone ha™') was obtained from garlic that did not receive any
FYM or NPS. The economic analysis further showed that the greatest net return of 2,316,300 ETB ha
!, with a marginal rate of return of 308.84%, was achieved with the application of 0.5 ton FYM ha™!
and 150 kg NPS ha™'. Consequently, depending on the findings of the yield, growth, yield parameters,
and economic analysis, the use of 0.5 ton FYM ha' and 150 kg NPS ha' can be provisionally
suggested to farmers for garlic production in the research region.

Introduction importance and cultivation (Yamaguchi, 1983). Garlic is

rich in sugar, protein, fat, calcium, potassium,
Garlic (Allium sativum L.) is one of the most important ~ phosphorus, sulfur, iodine, fiber, silicon and vitamins
crops worldwide ranking second after onion in order of  (Kilgori et al, 2007). The demand on garlic crop in
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Ethiopia as well as worldwide is increasing due to its
medicinal value and economic importance. Garlic is one
of the important and widely cultivated spice crops used
for food as well as medicinal purposes. It has been
valued for its thrombotic, lipid lowering cardiovascular
and anticancer effects (Agarwal, 1996).

Moreover, it contains considerable amounts of Ca, P and
K and its leaves are sources of protein, vitamin A and
vitamin C (Mahmood, 2000). The world average yield of
garlic is about 10 tons’ ha-1, but can be increased up to
19 tons’ ha'. Several studies in various parts of the
world have shown that garlic production can be
improved through appropriate agronomic practices and
other management methods (Adekpe et al., 2007; Kilgori
etal., 2007).

Imbalanced fertilizer use is one reason for low crop
yields. Increases in cost of chemical fertilizers,
particularly N, and concerns about pollution has focused
attention on combined use of organic and inorganic
nutrients (Bhandari et al., 2012 and Zakari et al., 2014).

Organic manures improve soil physical, chemical and
biological conditions; are economically viable and
ecologically sound but are limited in availability
(Yahaya, 2008). Integrated use of chemical fertilizers
and organic manures can be an option to supply adequate
nutrition (Kharche et al, 2013).The interactive
advantage of inorganic and organic sources of nutrients
generally proved superior to the use of each component
applied separately.

The role of farm yard manure (FYM) in enhancing
efficient use of chemical fertilizers is well documented.
Garlic has a moderate to high fertilizer requirement with
banding being a preferable application method. Among
the primary nutrients, N, P and S are the most commonly
required by garlic (Borabash and Kochina, 1989).

In the Bale Zone's highlands and mid-altitudes, garlic is
one of the most crucial and widely cultivated vegetable
crops. It is grown using local varieties for both local
market sale and home use, using both rain-fed and
irrigated methods. However, because of inadequate
agronomic practices, absence of enhanced varieties,
illnesses, and insect pests, its productivity is low.

There is little information on the impact of farmyard
manure and different types of fertilizers except nitrogen
and phosphorous on the yield and other traits of garlic.
According to the soil fertility map made over 124
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Woradas of Oromia, most soils lack about seven
nutrients (N, P, K, S, Cu, Zn and B) (EthioSIS, 2014).
Based on the EthioSIS (Ethiopian soil Information
System) soil analysis report of 2014, Ginir and Sinana
area soil lacks S, and B in addition to the N and P.
Therefore; the objectives of the study were to determine
the effect of farm yard manure and NPS fertilizer rates
on growth and yield of garlic; and to recommend best
and economically feasible rates of farm yard manure and
NPS fertilizer and for garlic production

Materials and Methods
Description of Study area

The experiment was conducted at Sinja and Ginir during
‘Bona’ cropping season for two constitutive years from
2021-2022. All the locations have bimodal rainfall
patterns. The major crops grown widely at Sinana (are
cereals (wheat, barley, maize and fef, pulses (chickpea,
field pea, faba bean, and lentil) and vegetables (onion,
garlic, potato and tomato) and at Goro and Ginir (wheat,
barley, maize, tef, chickpea, field pea, faba bean, lentil
and seed spices (black cumin, coriander and fenugreek)
under rain fed and irrigation.

Experimental materials and Treatments

The experiment was consisted of four levels of farm yard
manure (0, 0.5, 1 and 1.5 tons’ ha') and five rates of
NPS (0, 50, 100, 150, and 200 kg ha') and was laid out
as a Randomized complete block designs (RCBD) in
three replications. The improved ‘MM-98° variety was
used as planting material. The blended NPS (19% N,
38% P20s and 7% S) and farm yard manure were used as
the sources of fertilizer.

Experimental Procedure and Field Management

The experimental field was ploughed and disked by
tractor and pulverized to a fine tilth by hand digging. The
gross plot size of 1.8 m x 1.5 m (2.7 m?) which contain
six rows and the cloves was planted at a spacing of 30
cm and 10 cm between rows and plants, respectively.

The four middle rows will be used for data collection.
Prior to planting (about two weeks before planting), the
rates of farm yard manure (0, 0.5, 1 and 1.5 tons’ ha™)
were incorporated into the soils by broadcasting method
per treatment allotted to a plots except the control plots.
The Land preparation, planting and other management
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practices were applied as per the recommendations of the
crop.

Soil Sampling and Analysis

Before sowing, soil samples (0-30 cm depth) were
collected diagonally from five spots from the entire
experimental field and mixed to have one composite
sample.

The composite sample was air-dried, ground using a
pestle and a mortar and allowed to pass through a 2-mm
sieve. Working samples were obtained from submitted
bulk samples and taken to Sinana Agricultural Research
Centre Soil Testing Laboratory for analysis of soil PH,
soil texture, organic carbon, total N, available P and
organic matter.

Data Collected

Phonological, yield components and yield data such as
days to physiological maturity, plant height (cm), leaf
length (cm), leaf number per plant, bulb length (cm),
average bulb weight per plant (g), number of cloves per
bulb, average clove weight (g), clove length (cm) and
total bulb yield per hectare (t ha-1)were collected.

Statistical Data Analysis

The collected data were subjected to analysis of variance
(ANOVA) procedure using GenStat 16™ edition software.
Comparisons among treatment means with significant
difference for measured characters were done by using
Fisher’s protected Least Significant Difference (LSD)
test at 5% level of significance.

Economic Analysis

Yield from experimental plots was adjusted downward
by 10% for management difference, to reflect the
difference between the experimental yield and the yield
that farmers could expect from the same treatment.

Accordingly, the mean seed yields for FYM and NPS
treatment combinations were subjected to a discrete

economic analysis using the procedure recommended by
CIMMYT (1988).

Average yield (AY) (kg ha'): It is an average yield of
each treatment converted to kg ha™.
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Adjusted yield (AJY): The adjusted yield for a
treatment is the average yield adjusted downward by
10% to reflect the difference between the experimental

yield and the yield farmers could expect from the same
treatment. AJY = AY - (AY % 0.10).

Gross field benefit (GFB): The gross field benefit for
each treatment was calculated by multiplying field/farm
gate price that farmers receive for the crop when they
sale it as adjusted yield. GFB = AJY x field/farm gate
price of a crop.

Total variable costs (TVC): This is the sum of all the
costs that vary for a particular treatment. The total costs
that varied included the cost of FYM and NPS fertilizer
and the application cost of the fertilizer to the crop. To
estimate economic parameters, garlic bulb yield was
valued at average open price of 200 kg!' and the mean
current prices of NPS and wages were 40.00 Birr kg'!
and 300 Birr/ person/ day, respectively.

Net benefit (NB): This was calculated by subtracting the
total variable costs from the gross field benefit for each
treatment. NB = GFB - TVC

Dominance analysis (D): This was carried out by first
listing the treatments in order of increasing costs that
vary. Any treatment that has net benefit that are less or
equal to those of a treatment with lower costs that vary
were considered as dominated.

Marginal rate of return (MRR): This was computed by
dividing the marginal net benefit (i.e., the change in net
benefits) with the marginal cost (i.e., the change in costs)
multiplied by hundred and expressed as a percentage.

Change in NB x100
MRR= -------mmmmmmeme
Change TVC

Where, NB= change in net benefit, TVC= change in total
variable cost, MRR= Marginal rate of return. Thus, MRR
of 100% implies a return of one Birr on every Birr of
expenditure in the given variable input.

Finally, among the non-dominated treatments, the
treatment which gave the highest net return and a
marginal rate of return greater than the minimum
considered acceptable to farmers (100%) was considered
for recommendation.
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Results and Discussion

Soil Physico-chemical Properties of the Experimental
Site

Selected physico-chemical properties of the soil were
determined for composite soil (0-30 cm depth) samples
collected before sowing (Table 1).

Days to 90% physiological maturity

The analysis of variance showed that number of days
required to reach physiological maturity was
significantly (p<0.05) affected by main effect of FYM
and NPS fertilizer while the interaction of FYM and NPS
did not significantly influenced the number of days
required to reach 90% physiological maturity (Table 3).

The shortest days (130.8 days) and (131.2 days) to reach
days to 90% maturity was observed without application
of fertilizers while the longest days (134.4 days) and
(133.8 days) to reach days to 90% maturity was observed
at 1.5 FYM Ha' and 200 kg NPS ha'! application
respectively(Table 4). In response to increasing the rates
of both FYM and NPS fertilizer application, the number
of days required for garlic maturity was increased. Delay
in days to maturity with high levels of FYM and NPS N
could be attributed to delayed senescence of the canopy
of the crop (garlic) and extended physiological activity
and continued in photosynthesis. The nitrogen found in
both fertilizers might have imparted favorable effect on
the chlorophyll content of leaves. That in turn might
have led to increased synthesis of photosynthates, which
may have been further utilized for increasing cell growth,
resulting in prolonged maturity of garlic. In agreement
with this result, Alemu et al., (2016) reported prolonged
maturity days of garlic at the rate of 5 tones
vermicompost ha™! application.

Plant height

Plant height was highly significantly (p<0.01) influenced
by the main effect of NPS fertilizer. However, neither the
main effect of Farm yard manure nor the interaction
effect of NPS and Farm yard manure significantly
influenced this parameter (Table 3). The maximum plant
height (70.50 cm) was recorded from 150 kg NPS ha
'which statistically at par with 200 and 100 kg NPS ha-
'while the minimum plant height (67.15 cm) was
recorded without fertilization with NPS fertilizer (Table
4).The increase in plant height might be due to major
nutrient supplied by the inorganic fertilizers will be
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utilized quickly by the crop and all other micro and
macronutrients available in organic manures will be
released slowly and the increased root system of the
plants might have resulted in an increased uptake of
nutrients which were used in photosynthesis (Bhandari et
al., 2012).This hypothesis is supported by the findings of
Alemu et al., (2016) who reported that organic manure
and inorganic fertilizer supplied all the essential nutrients
resulting in increase of measured variables like plant
height.

Number of leaf per plant

The analysis of variance showed that the main effect of
farm yard manure application significantly (p<0.05) and
the main effect of NPS highly significantly (p<0.01)
affect the number of leaves per plant while the
interaction between farm yard manure and NPS fertilizer
application did not show significant effect on number
leaves per plant of garlic (Table 3). The highest number
leaves per plant (9.23) and (9.65) were obtained from 0.5
tones FYM ha! and 150 kg NPS ha' fertilizer
respectively while the lowest number of leaves per plant
(8.68) and (8.40) were obtained without application of
FYM and NPS fertilizer respectively (Table 4).

This is because of the availability of higher quantity of
nutrients, improvement in the physical properties of soil
and increased activity of microbes with higher levels of
organics might have helped in increasing number of
leaves. FYM might have enhanced the efficiency of
chemical fertilizers. This result is inline with the findings
of Waghachavare (2004) in onion.

Leaf length

The main effects of FYM and NPS were highly
significantly (p<0.01) influenced the leaf length while
the interaction between FYM and NPS fertilizer did not
show significant effect on leaf length of garlic (Table 3).
The maximum leaf length (48.91) and (48.75) were
recorded from 1.5 tone FYM ha'and 150 Kg NPS ha’!
respectively, while the minimum leaf length recorded
from no application of FYM and NPS fertilizers in garlic
(Table 4).

The reason for maximum leaf length due to the FYM and
NPS fertilizer application was an increase in number of
leaves application these nutrients resulting in increased
to the leaf length. The results of this study are
agreements with the Singh ef al., (1994) and Naidu et al.,
(2000) in garlic crop.
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Bulb Length

The main effects of FYM, NPS and the interaction
between FYM and NPS fertilizer did not show
significant effect on bulb length of garlic (Table3).

Bulb Weight per plant

The analysis of variance indicated that the main effects
of NPS fertilizer and the interaction between FYM and
NPS fertilizer were highly significantly (p<0.01) affect
the weight of bulb per plant. However, significant
variation was not observed due to main effect of farm
yard manure application on weight of bulb (Table 3).

The highest bulb weight (30.77g) was obtained from 0.5
tones FYM ha! and 150 kg NPS ha'which is statistically
at par with 100 and 150 kg NPS ha''whereas the lowest
bulb weight (22.50 g) was obtained from no application
of FYM and NPS on garlic (Table 5).

This might be due to adequate nutrient supply which
favored in enlarging the bulb, this increased the weight
of bulb. The result is in conformity with the findings of
Nasiruddin et al., (1993) who reported that application of
both potassium and sulphur either individually or in
combined increased plant height, leaf production, bulb
diameter, bulb weight as well as the bulb yield.

Number of Cloves per bulb

The analysis of variance showed that the main effect of
FYM was highly significant (p<0.01) on number cloves
per bulb. Similarly, significant variation (p<0.05) was
observed due to application of NPS fertilizer. However,
the interaction between FYM and NPS fertilizer did not
significantly affect this parameter (Table 3).

The highest number cloves per bulb (18.21) and (18.23)
were recorded from 1 tone FYM ha™! and 100 kg NPS ha-
! while the lowest number cloves per bulb (17.12) and

(16.30) were recorded from no application of farm yard
manure and NPS fertilizer (Table 4).

Clove length

The analysis of variance showed that the main effect of
farm yard manure was highly significantly (p<0.01)
affect the clove length while the main effect of NPS and
the interaction between FYM and NPS did not show
significant effect on clove length of garlic (Table 3). The
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maximum clove length (2.49) was recorded from 0.5
tone FYM ha'which is statistically at par with 1 and 1.5
tones FYM ha'while the minimum clove length (2.36)
was recorded from no application of farm yard manure
(Table 4).

FYM and NPS had significant effects on dry matter
content and increased progressively with increasing bulb
size of garlic. This might be possible due to maximum
vegetative  growth  which  enhanced maximum
photosynthesis and accumulation of more dry matter
(Zaman et al., 2011). Similar results were also reported
by Yadav et al., (2017).

Clove weight per bulb

The analysis of variance showed that the main effects of
FYM and NPS was highly significantly (p<0.01)
influenced the clove weight per bulb while the
interaction between FYM and NPS fertilizer significantly
(p<0.05) affect this parameter (Table 3).

The highest clove weight (2.83 g) was obtained from 0.5
tones FYM ha'and 100kg NPS ha'whereas the lowest
clove weight (1.77 g) was obtained from no application
of FYM and NPS fertilizer on garlic (Table 6).

The initial increase in mean clove weights in response to
increasing the combined rates of the two fertilizers may
be ascribed to the availability of optimum nitrogen and
other nutrients contained in manure that led to high mean
clove weight through facilitating improved leaf growth
and photosynthetic activities thereby increasing
partitioning of assimilate to the storage organ.

This finding is supported by work of Funda et al., (2011)
who reported significant increase in onion yield
components including mean clove weight with the
application of optimum amounts of organic manure and
mineral fertilizers.

The decrease in mean clove weight as the combined rates
of manure and nitrogen increased further could be
attributed to a possible outcome that manure releases
ample nitrogen through mineralization.

Consequently, this, together with the applied nitrogen,
may lead to too much availability of NO3 - or NH4 + for
uptake by the plants. This may have led to excess
vegetative growth at the expense of bulbs reducing mean
clove weight through over-partitioning of dry matter to
the vegetative parts.
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Total bulb yield

The analysis of variance indicated that the main effects
of FYM and NPS were highly significantly (p<0.01)
influenced the bulb yield while the interaction between
FYM and NPS fertilizer significantly (p<<0.05) affect this
parameter (Table 3). The highest yield (12.91 tone ha™')
was obtained from 0.5 tones FYM ha'and 150 Kg NPS
ha! whereas the lowest yield (9.76 tone ha') was
obtained from no application of FYM and NPS on garlic
(Table 7).

manure. Zakari et al., (2014) also reported that organic
manures significantly improved the garlic bulb yield.
This is because farm yard manure and NPS fertilizer
might have provided enough nutrients and avoid
competition for nutrients, and hence produced better
clove and bulb that contribute for better bulb yield. The
decline in bulb yield in response to the increased doses
of farm yard manure and NPS may be attributed to
stimulation of vigorous vegetative growth resulting in
less partitioning of assimilates to the bulbs. In agreement
with this study, Yadav et al, (2017) reported higher

garlic yield at combined application of 50%
This implies that there is tendency for higher yield of  recommended dose of NPK + 120 q ha! FYM.
garlic with the application of higher level of organic
Table.1 Selected soil physico-chemical properties of the experimental sites before planting
Ginir Aloshe
Properties Result Rating Result Rating References
1. Physical properties -
Sand (%) 20 22 -
Silt (%) 26 27 -
Clay (%) 54 51 -
Textural Class Clay clay -
2. Chemical properties
pH (1: 2.5 H,0) 6.82 Neutral 6.01 neutral Tekalign (1991)
Organic Carbon /OC/ (%) 1.18 Low 1.32 medium Tekalign (1991)
CEC (cmol kg™) 47.46 very high 38.46 high Roy et al (2006)
Total nitrogen /TN/ (%) 0.16 Medium 0.12 low Tekalign (1991))
Available phosphorus /P/ (ppm) 10.23 Medium 4.2 low Roy et al (2006)
Table.2 Chemical properties of farm yard manure
FYM PH Total (N%) OC % OM (%) Available P (ppm)
Value 6.4 0.49 5.66 9.75 2.3
Rating slightly acidic very high very high very high low

Where; FYM= farm yard manure; OC = organic carbon; OM = organic matter; N= Nitrogen

Table.3 Mean squares of ANOVA for phenological parameters and yield of garlic as affected by FYM and NPS fertilizer

Source Mean squares
df DM PH NLPP LL BL BW NCPP CL Cw BY
Block 2 | 555 0.78 2.04 10.19 0.69 4.47 3.21 0.27 0.86 0.39
FYM 3 37.80° 697 0.86" 18.76™ 0.09™ 21.44™  3.04" 0.05" 043" 7.22"
NPS 4 14.02° 19.40™  2.72" | 1594  0.08™ | 16.48™ 7.55" 0.01™ | 0.73" = 479
FYM xNPS 12 427 453" 040 207 0.11™ 4.08" 0.51™ 0.02m 044" 044
Error 38| 1.73 5.07 0.46 1.42 0.10 4.57 1.42 0.01 0.35 0.25
CV (%) 1.0 3.2 7.5 2.5 8.9 7.0 6.7 4.3 6.2 4.3

Where; FYM=farm yard manure; df=degree of freedom; DM=date to maturity; PH=plant height; NLPP=number of leaves per
plant; LL=leaf length; BL=bulb length; BW=bulb weight; NCPP=number of cloves per plant; CL=clove length; CW=clove

weight; BY=bulb yield
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Table.4 Main effects of FYM and NPS fertilizer on plant height, number of leaves per plant, leaves length, bulb
length, number of cloves per bulb, cloves length and Yield of garlic.

Treatment Date of Plant Number Leaves Bulb Number Cloves
maturity Height leaves per length length cloves per length
(cm) plant (cm) (cm) bulb (cm)
FYM (t ha')
0 130.8 c 68.69 8.68 b 46.41b 3.51 17.12 b 2.36 b
0.5 132.6 b 68.73 9.23 a 47.12b 3.52 17.68 ab 249 a
1 133.8 a 69.92 9.11 ab 48.25a 3.67 18.21 a 2.47 a
1.5 1344 a 69.87 9.11 ab 4891 a 3.52 17.79 ab 2.48 a
LSD 0.97 NS 0.5 0.88 NS 0.88 0.079
NPS rate (kg ha
1
)
0 1312 ¢ 67.15c 8.40 ¢ 45.92 ¢ 3.47 16.30 b 2.40
50 132.4b 68.47 bc 8.75 be 4730 b 3.48 18.07 a 2.45
100 133.2 ab 69.53 ab 9.22 ab 47.77 ab 3.62 18.23 a 2.48
150 133.8 a 70.50 a 9.65 a 48.75 a 3.65 17.87 a 2.47
200 133.8 a 69.97 ab 9.13 ab 48.63 a 3.55 18.03 a 2.44
LSD 1.1 1.86 0.56 0.98 NS 0.99 NS
CV (%) 1.0 3.2 7.5 2.5 8.9 6.7 4.3

Means followed by the same letter(s) in the table are not significantly different at 5% level of significance; LSD=Least
significance difference at 5% probability level; CV=Coefficient of variation.

Table.5 The interaction effect of farm yard manure and NPS fertilizer on bulb weight of garlic

NPS rates (kg ha™) FYM rates (tones ha™)
0 0.5 1 1.5
0 22.50 ¢ 23.00 de 25.27 bede 25.37 bede
50 2290 ¢ 26.50 bed 24.99 bede 25.30 bede
100 25.33 bede 28.20 ab 26.63 bc 23.73 cde
150 25.00 bede 30.77 a 25.93 bede 25.53 bede
200 25.90 bede 27.73 ab 26.93 bc 25.07 bede

LSDy.0s =2.96 CV (%) =7.0
Means followed by the same letter(s) in the table are not significantly different at 5% level of significance; P= P,Os fertilizer rate;
LSD=Least significance difference at 5% probability level and CV=Coefficient of variation.

Table.6 The interaction effect of farm yard manure and NPS fertilizer on clove weight per bulb of garlic

NPS rates (kg ha FYM rates (tones ha™)
0 0.5 1 1.5
0 1.77 g 2.37 ef 2.63 abcde 2.47 cdef
50 2.30f 2.53 abedef 2.70 abed 2.57 abedef
100 2.40 def 2.83 a 2.63 abcde 2.60 abcdef
150 2.50 bedef 2.80 ab 2.70 abed 2.70 abed
200 2.47 cdef 2.80 ab 2.767 abc 2.70 abed

LSDg.0s =0.26 CV (%) =6.2

Means followed by the same letter(s) in the table are not significantly different at 5% level of significance; P= P,Os fertilizer rate;
LSD=Least significance difference at 5% probability level and CV=Coefficient of variation.
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Table.7 The interaction effect of farm yard manure and NPS fertilizer on yield of garlic

NPS rates (kg ha™) FYM rates (tones ha™)
0 0.5 1 1.5
0 9.76 g 10.61 f 10.80 ef 10.99 ef
50 10.67 £ 10.96 ef 12.29 abc 11.11 def
100 10.64 £ 12.07 abc 12.56 abc 11.90 bed
150 10.91 ef 1291 a 12.79 ab 11.69 cde
200 12.31 abc 12.51 abce 12.42 abce 12.03 abc

LSDy.0s =0.83 CV (%) =4.3
Means followed by the same letter(s) in the table are not significantly different at 5% level of significance; P= P,0Os fertilizer rate;
LSD=Least significance difference at 5% probability level and CV=Coefficient of variation.

Table.8 Partial budget analysis result for FYM and NPS fertilizer rate on garlic production

FYM NPS rate Average | Adjusted yield by GFB TVC NB MRR
tones(ha (kg ha™) yield 10% down (kg ha- = (ETB ha™) (ETB (ETB ha™) (%)

) (kg ha™) ) ha™)

0 0 9.76 8.784 1756800 0 1756800 254.00
0.5 0 10.61 9.549 1909800 600 1909200 56.00
1 0 10.8 9.72 1944000 1200 1942800 56.00
1.5 0 10.99 9.891 1978200 1800 1976400 136.65
0 50 10.67 9.603 1920600 2300 1918300 D
0.5 50 10.96 9.864 1972800 2900 1969900 D

1 50 12.29 11.061 2212200 3500 2208700 20.13
1.5 50 11.11 9.999 1999800 4100 1995700 D

0 100 10.64 9.576 1915200 4600 1910600 D
0.5 100 12.07 10.863 2172600 5200 2167400 D

1 100 12.56 11.304 2260800 5800 2255000 36.06
1.5 100 11.9 10.71 2142000 6400 2135600 D

0 150 10.91 9.819 1963800 6900 1956900 D
0.5 150 12.91 11.619 2323800 7500 2316300 308.84

1 150 12.79 11.511 2302200 8100 2294100 D
1.5 150 11.69 10.521 2104200 8700 2095500 D

0 200 12.31 11.079 2215800 9200 2206600 D
0.5 200 12.51 11.259 2251800 9800 2242000 D

1 200 12.42 11.178 2235600 10400 2225200 D
1.5 200 12.03 10.827 2165400 11000 2154400 D

Where GFB = gross field benefit; TVC = total variable costs; NB = net benefit, MRR = marginal rate of return; ETB ha"' =
Ethiopian Birr per hectare; D = dominated treatments; Cost of NPS 4000.00 Birr 100 kg™!; Labour cost for NPS fertilizer
application = 1,2,3,4 persons to apply NPS 50,100,150,200 kgha™' day™' at 300 ETB per day respectively; sale price of garlic 200
Birr per 1 kg during harvest on farm.

Economic Evaluation eliminated from further economic analysis. To identify

treatments with the optimum return to the farmer’s
Partial budget analysis revealed that the highest net  investment, marginal analysis was performed on non-
benefit (2316300 ETB ha!) with marginal rate of return ~ dominated treatments. For a treatment to be considered
(308.84%) was gained from application 0.5 tones FYM  as a worthwhile option to farmers, the marginal rates of
ha! and 150 Kg NPS ha'! (Table 8). The dominated  return (MRR) need to be at least between 50% and 100%
treatments according to the dominance analysis were  (CIMMYT, 1988). Thus, to draw farmers’
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recommendations from marginal analysis in this study,
100% return to the investment is reasonable minimum
acceptable rate of return.

Accordingly, application of 0.5 tones FYM ha™! and 150
Kg NPS ha'! with marginal rate of returns (308.84%) for
garlic production was above the minimum acceptable
rate of return. Therefore, application of 0.5 tones FYM
ha! and 150 Kg NPS ha'! were superior rewarding
treatments and these fertilizer rates can be recommended
for garlic production in Ginir, Sinja and other areas with
similar agro-ecology condition.

Conclusion and Recommendation

Analysis of variance showed that plant height was
significantly affected by NPS fertilizer while clove
length was significantly influence by FYM. On the other
hand, days required to reach 90% of physiological
maturity, the number of leaves per plant, leaf length and
number of cloves per bulb were significantly influenced
by both FYM and NPS fertilizer. The shortest days
(130.8 days) and (131.2 days) to reach days to 90%
maturity was observed without application of fertilizers
while the longest days (134.4 days) and (133.8 days) to
reach days to 90% maturity was observed at 1.5 FYM ha
""and 200 kg NPS ha'! application respectively. The
maximum plant height was recorded from 150 kg NPS
ha! which statistically at par with 200 and 100 kg NPS
ha! while the minimum plant height was recorded
without fertilization.

The interaction effects of FYM and NPS fertilizer were
significantly affected bulb weight, clove weight and total
bulb yield. The highest bulb weight was obtained from
0.5 tones FYM ha! and 150 kg NPS ha! whereas the
lowest bulb weight was obtained from no application of
FYM and NPS on garlic. The highest clove weight was
obtained from 0.5 tones FYM ha! and 100 kg NPS ha’
'whereas the lowest clove weight was obtained from no
application of FYM on garlic. The highest yield was
obtained from 0.5 tones FYM ha™! and 150 Kg NPS ha’!
whereas the lowest yield was obtained from no
application of FYM and NPS on garlic.

The economic analysis also indicated that the highest net
benefit/return with highest marginal rate of return was
gained from application of 0.5 tones FYM ha! and 150
Kg NPS ha''. The result indicated increases in cost of
chemical fertilizers and concerns about pollution has
focused attention on combined use of organic and
inorganic nutrients. The interactive advantage of

43

inorganic and organic sources of nutrients generally
proved superior to the use of each component applied
separately. Therefore, based on the results of the yield,
other growth, yield parameters and economic analysis
use of 0.5 tones FYM ha! and 150 Kg NPS ha'! can be
tentatively recommended for farmers for production of
garlic in the study area and the same agro-ecology
condition.
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