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Abstract

The study conducted in the Horo District (Gitilo) from May 2014 to
September 2015 aimed to evaluate the impact of seed tuber sizes and flower
bud management on the yield and quality of five potato cultivars: Jalenie,
Guduru, Horo, Menagesha, and Gudenie. The tuber sizes were categorized into
five groups and two approaches were implemented: removal of buds prior to
flower initiation and cultivation without bud removal. The experimental design
was split-split plot, with three replications. Significant interactions were observed
among plant height, the number of main stems per plant, average tuber weight,
and tuber size, as well as overall yield and tuber size. Dry matter content and
tuber specific gravity were also influenced by the variety of tuber sizes and
flower bud management. The Gudenie variety, grown with flower bud removal,
achieved a tuber size of 66-80g and the tallest plant height at 80.38 cm. The
Gudenie variety with flower bud removal had the highest overall tuber yield
(24.81 tons/ha) and a higher dry matter content of 19.98%. To formulate a robust
recommendation, the study should be replicated across various locations and
seasons, incorporating additional varieties, processing quality assessments,
and other agronomic practices related to the crop.

Keywords: Flower bud; Interaction effect; Seed size; Tuber yield; Tuber
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Introduction

Potato, a crucial tuber and vegetable crop, ranks fourth among
the most important food crops globally after maize, wheat, and rice.
In Ethiopia, potato production is high due to its high yield potential
per hectare and nutritious tubers [1]. The country has suitable
climatic and edaphic conditions for high-quality potato production
[2]. However, the potato yield is low due to biotic and abiotic factors
such as poor seed tuber size, plant density, lack of improved crop
variety, high-quality seed potatoes, late blight, and inadequate pest
management practices [3-5].

Seed tuber size and intra-row spacing are major factors affecting
potato production and productivity [6,7]. In Ethiopia, the amount of
seed tuber used per ha is quite bulky, resulting in ware potato wastage
[8-10]. Optimal seed tuber size and intra-row spacing can reduce the
potato seed rate to less than 40%. Larger seed tuber sizes have higher
yield performance and quality.

Prudent removal of vegetative buds and younger leaves can
modify phyto-hormone levels in the plant, leading to increased tuber
weight per plant and decreased haulm weight per plant [11,12]. The
performance of seeds is related to size uniformity and optimum intra-
row spacing to increase yields and ensure uniform planting [13,14].
Small size seeds are a major problem in Ethiopia.

Potato tuber size and different intra-row spacing were suggested
for producing good quality potato tubers in different parts of Ethiopia
[10]. Seed tuber size of 45-55mm diameter (90g) was suggested for
ware potato production at Adet Agricultural Research Center and
[15] and Harn et al. [16].

Potato productivity in the area is below the regional and
national average due to variations in seed size, intra-row spacing,
and agronomic practices. Growers use bulk seed tubers, resulting
in nonunion form [17,18]. The Bako Agricultural Research Center
(JARC) introduced Jalenie and Gudenie varieties to the farmer's
field, but growers still use variable seed tuber sizes due to the lack of
recommended tuber size. Investigating flower bud management and
tuber size is crucial to identify the effects of seed tuber size and flower
bud effect on potato yield and quality. The removal of potato flowers
has a significant impact on tuber yield and quality, as flowers and
tubers compete for assimilates. Pruning flowers or berries increases
transferred assimilates into underground structures, increasing tuber
yield.

Therefore, the study aimed to evaluate the impact of seed tuber
size and flower bud management on potato yield and quality.
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Table 1: Description of varieties [19].

. Ecological requirements Yield (t/hac.) o .

Variety name : . Year of release Maintainer Maturity day
Altitude(m) Rainfall(mm) RM FM

Jaline 1600-2800 750-1000 44.8 291 2002 HARC 90-120
Gudeine 1600-2800 750-1000 29.2 21 2006 HARC 120
Guduru 1550-2800 >1000 28.5 20 2008 BARC 100-120
Horo 1600-2800 >800 28.8 22 2007 BARC 110-130
Menagesha 2000-2900 >7500 27 21 1993 HARC 110-130

RM= Research Field Management, FM= Farmers Field Management.

Materials and Methods
The Study Site

The experiment was conducted in Horo District, Gitilo, Wollega
University Research site, Western Ethiopia from 2020 to 2021, under
rain-fed conditions. The site, located 10km from Shambu town and
352km west of Addis Ababa city, experienced unimodal rainfall
between 1800-2000mm, with 70% falling in July and August. The
soil was fine-textured heavy loamy clay with a pH of 6.0, with annual
minimum and maximum temperatures of 13 and 21°C.

Experimental Materials

Five potato varieties (Jalenie, Horo, Guduru, Menagesha and
Gudenie) were used for this study (Table 1). The potato seed tubers
were obtained from Holleta Agricultural Research Center. The
varieties were selected due to their adaptability to the study area.

Experimental Treatment and Design

The study focused on two flower bud management methods and
seed tuber treatments. Seed tubers were weighed and categorized into
five weight ranges. The experiment was divided into main plots and
sub-sub plots, with the two flower bud management methods assigned
to the main plots and the five varieties and tuber sizes assigned to
the sub-sub plots. The experiment was conducted in a split-split plot
design with three replications.

Land Preparation and Management

The plots were divided into three rows, with 10 plants per row, and
40 plants per plot. Following the national recommendation, 165kg/ha
UREA and 195kg/ha NPS were applied. Fertilizer was applied twice,
first on planting date, with one-third of NPS and one-third of UREA,
and then on the first weeding after three weeks.

Data Collection

The study involved collecting data from four rows of plants, with
data collected from two middle rows consisting of eight plants per
row. The main stems were counted during the tuber initiation stage,
and plant height was measured from 16 plants of the middle row. The
tuber number per plant was taken at harvest, and the average tuber
weight was calculated by dividing the total fresh weight of tubers per
plot by the total number of tubers at harvest [19,20]. Marketable tuber
yield was calculated on a hectare basis for healthy tubers with a size
greater than 20 g, while unmarketable yield was calculated for rotten,
diseased, insect damage, deformed tubers, and tubers with a weight
smaller than 20 g [21]. The total tuber yield was recorded by adding
both marketable and unmarketable yields per plot and then converted
to hectare. Tuber specific gravity was estimated using the tuber weight
in air and water methods.

weight of tuberin air

- fureight in air — weight in water

Tuber Specific Gravity (g/cm3) =
. (1)

Dry Matter Content (%): Tubers were randomly selected per plot
and washed, chopped, and mixed, and then, about 200 g of sample
was taken and pre dry at a temperature of 60°C for 15hrs and further
dried for 3hrs at 105°C in a drying oven. Finally, the amount was
calculated by using the formula below.

Dry matter content (%) = = Ary welght WEI_ght

fresh weight

Data Analysis: Data were checked for all ANOVA assumptions.
Analysis of variance (ANOVA) was done using SAS version 9.2
statistical software [22]. Mean separations were done using Tukey’s
test at 5% probability level.

Results and Discussion
Growth Parameters

Plant Height: The study found that plant height significantly
influences the interaction of flower bud management, variety, and
tuber size. Menagesha variety had the highest plant height and tuber
size when grown without removing the flower bud before emerging.
Similar results were obtained from Gudenie with tuber size 66-80g
grown without removing the flower bud before emerging, and the
shortest plant height (46.06cm) from Gudenie with tuber size 35-
50g grown with flower bud removal. Plant height was greater in the
treatment combination of Menagesha than in other varieties.

Maximum plant height was obtained without removing the flower
bud from Menagesha, indicating that there may be height increment
after flower bud initiation and a difference in varietal responses [11,18]
However, the current study found that the combination of large seed
tuber size gave the maximum plant height, consistent with Islam et
al.'s [23,24] findings that large seed tuber sizes have more food reserve
to supply adequate nutrients to the plant and enhance plant height.

The difference in varietal responses and bud initiation was also
observed. The current study indicates that the combination of large
seed tuber size gives the maximum plant height, which is consistent
with Islam et al.'s findings Masarirambi et al. [7].

Number of Main Stems per Plant: The study found that the
number of main stems per plant was significantly influenced by
three factors: flower bud management, variety, and tuber size. The
highest number of main stems was obtained from variety Guduru
with a tuber size of 81-95g grown without removing the flower bud,
followed by Menagesha with a tuber size of 66-80g grown under the
same flower bud management conditions. The combination of flower
bud removal and larger seed tuber sizes resulted in a greater number
of main stems. The higher number of main stems produced per plant
by the treatment combination from variety Guduru was likely due

Submit your Manusecript | www.austinpublishinggroup.com

Austin J Plant Biol 1 1(2): id1064 (2025) - Page -02



Desalegn Negasa Sorsa

Austin Publishing Group

Table 2: Interaction effects of Flower bud management, variety and tuber size
on growth parameters of potato in 2014/2015 at Gitilo.

Treatment Growth parameters
Varieties Seed size(g) 's\lt%rgf main E (I:i’g;t( cm)
20-35 2.20% 43.70™
Jalenie 36-50 2.70% 47.43!
Flower bud 51-65 4.84m 48.90v
Management -
66-80 6.02g" 57.04p
81-95 6.409 63.79%
20-35 231w 65.35%*
Horo 36-50 3.33m 54.02
51-65 4.79™ 58.48™4
66-80 8.38° 74.08
81-95 8.19° 63.44
20-35 2.73 48.06"
Gudenie 36-50 3.299 46.06!
51-65 5.08™ 61.81%"
66-80 7.52¢ 70.48>"
81-95 8.09« 65.08™
20-35 3.239 54.630
Menagesha | 36-50 3.5279 46.54
Flower bud 51-65 5.46% 57.75°"
removed 66-80 8.35° 65.04"
81-95 9.10° 58.40™4
20-35 3.259 46.67
Guduru 36-50 4.11° 48.21v
51-65 6.199" 56.31p*
66-80 9.10% 65.02"
81-95 9.792 56.94p
20-35 2.27w 56.73p
36-50 3.33m 64.27™
Jalenie 51-65 3.42r 67.33¢
66-80 5.00'™n 74.40°
81-95 4.60" 71.830
20-35 2.27w 59.02m°
Horo 36-50 3.50r4 64.65"
51-65 3.79°° 64.13"
66-80 6.179n 71.21ve
81-95 5.69% 79.75%®
20-35 2.64sv 53.56°
36-50 3.299 69.25%9
Gudenie 51-65 5.65k 68.23%"
66-80 7.40° 67.98%"
Flower bud not 81-95 6.109ni 70.445
removed
20-35 217 66.69
Menagesha | 36-50 3.7 65.21
51-65 5.44% 79.09°
66-80 7.15' 80.38°
81-95 5.75Nk 76.30°
20-35 242 62.54Km
Guduru 36-50 3.11ars 61.17+
51-65 5.71k 62.63Km
66-80 7.67% 70.31¢f
81-95 6.069" 70.19°
SEM 0.17 1.47
CV (%) 5.95 4.17
LSD (5%) 0.47 4.13

Means with the same letter (s) within a column of a variable were not significantly different at p <0.05. SEM =
standard error mean, CV = coefficient of variation, and LSD = least significance difference.

to its genetic potential for sprouting capacity. Seed factors, such as
seed size, are the most influential because they influence the number
of main stems that can emerge from a seed tuber [25]. Variations in
tuber size between treatments could be attributed to differences in the
number of main stems per plant [26]. Previous studies have suggested
that variations in the number of buds per tuber, which is influenced
by tuber size, could also influence the number of main stems per plant
(Table 2).

Yield Parameters

Tuber Number per Plant: The study found a significant three-
way interaction effect of flower bud management, variety, and tuber
size on tuber number per plant. The highest tuber number per plant
was obtained from Jalenie with a tuber size of 66-80 g, followed by
Jalenie with a tuber size of 81-95 g and not removing inflorescences
before initiation. The lowest tuber number was obtained from both
flower bud removed and unremoved varieties, as well as from variety
Menagesha with a tuber size of 20-35 g in both flower bud treatments.

Treatment combinations from all varieties gave different results
of tuber number per plant due to varietal differences in producing
the tubers. Large tubers produced more tubers than smaller ones,
possibly due to the potential for high sprouts. Flower bud removal had
no significant influence on tuber number per plant, possibly because
it cannot influence the genetic potential of the crop. The physiological
activities of tuberization started before flower bud commencement
[27].

The variation in the total number of tubers among treated plants
were not significant, as flowers and tubers of potato compete to
attract assimilates, and pruning of flowers would increase assimilate
transition to underground structures to increase tuber yield. Large
seed tubers produced more tubers per plant significantly over small
seed tubers [24]. Tuber number per plant and per hectare consistently
increased with increasing seed tuber size, similar to findings of
Gulluoglu and Arioglu. [27] also reported that variety Jalenie scored
the maximum tuber number per plant, while variety Gudenie scored
the lowest, possibly due to variety difference.

Average Tuber Weight: The study found that the average tuber
weight of potatoes was significantly influenced by three factors:
flower bud management, variety, and tuber size. The highest average
tuber weight was obtained by removing flower buds before initiation
from variety Gudenie, which had a tuber size of 66-80 g. The lowest
average tuber weight was obtained by not removing flower buds and
variety Horo, which had a tuber size of 51-65 g. The study suggests
that removing flower buds and increasing tuber size increases the
average tuber weight of potatoes, as photo assimilates can be taken up
primarily by larger tubers. This finding aligns with previous research
that found that the amount of assimilates in plants is determined by
the organ's sink strength, indicating that large seed tuber size can
provide sufficient substances for growth and development during the
initial growth phase [23].

Marketable Tuber Yield: The study found that the three-way
interaction of flower bud management, variety, and tuber size
significantly influenced the average tuber weight and marketable
tuber yield. The maximum marketable tuber yield was obtained
by removing flower buds and using the variety Gudenie with

Submit your Manuscript | www.austinpublishinggroup.com

Austin J Plant Biol 1 1(2): id1064 (2025) - Page -03



Desalegn Negasa Sorsa

Austin Publishing Group

tubers weighing 66-80 g, which is statistically equivalent to the
same variety grown by flower bud removal (19.48 t/ha) with tuber
size of 81-95 g. This may be due to the absence of competition
for a limiting factor between developing flowers and tubers.
The majority of initiated tubers in this study grew to marketable size.
The lowest marketable tuber yield (8.23 t/ha) was obtained when
flower bud pruning was not used and from the variety Gudenie with
tuber sizes ranging from 20 to 35 g. Large seed tuber sizes resulted in
higher marketable tuber yields, and large seed tubers can withstand
the effects of competition due to their high performance in providing
stored food during the early growth phase and removing sinkers [18].

These results are in agreement with [29] finding that large seed
tubers have more food reserves to supply sufficient nutrients to the
plant and enhance the production of marketable tuber yield. The
difference among varieties was also observed, with the Gudenie
variety resulting in higher marketable tuber yield than other varieties
[27].

Unmarketable Tuber Yield: The study found that the three-
way interaction of flower bud management, variety, and tuber size
significantly influenced unmarketable tuber yield. The two-way
interactions of variety by flower bud management, variety by tuber
size, and flower bud management by tuber size also had an impact on
unmarketable tuber yield. The Jalenie variety produced the highest
unmarketable tuber yield (7.52 t/ha) with tubers weighing 81-95 g
without the flower bud removed. The Guduru variety produced the
smallest (2.46 t/ha) unmarketable tuber yield (2.46 t/ha).

The production of tuber yield depends on the performance of
seed tubers at planting, so smaller seed tubers and the same size
yield can be expected. Large seed tubers without flower bud pruning
resulted in a higher unmarketable tuber yield, which is similar to
the work of Gebregwergis et al., who reported that planting large
seed tubers at closer intra-row spacing resulted in lower tuber
yield due to increased intra-plant and plant organ competition.
When smaller seed tubers were used for planting, they produced a
greater number of smaller tubers, which became unmarketable tubers
[27]. This suggests that the production of tuber yield is dependent on
the performance of seed tubers at planting. Therefore, smaller seed
tubers and the same size yield can be expected [28,29].

Total Tuber Yield: The study found that the total tuber yields
significantly influenced by flower bud management, variety, and tuber
size. The highest total tuber yield was recorded in variety Gudenie,
which had a tuber size of 66-80 g, followed by variety Jalenie, which
had a tuber size of 81-95 g. The lowest total tuber yield was obtained
in variety Menagesha, which had a tuber size of 20-35 g. The study
suggests that flower bud management can lead to the growth of late
tuberized and small tubers per plant, resulting in high yields. However,
when sinkers compete heavily, many small tubers may not be visible
or counted in small tuber groups. This could be due to the appropriate
timing of flower removal and earthing up, which increases the number
of tubers. The study also revealed varietal differences in the production
of total tuber yield, with Gudenie producing the highest total tuber
yield [30]. Patel et al. [31] found that Jalenie had significantly higher
total potato tuber yield than Gudenie. Patel et al. found that larger
tubers weighing 51-70 g resulted in higher tuber yield, possibly due
to faster seedling emergence and better plant growth [32] (Table 3).

Table 3: Interaction effects of variety, intra-row spacing, and tuber size on yield
parameters of potato in 2014/2015 at Gitilo.

Treatment Yield parameters
Flower
bud
Management | Varieties Sged MTY (v | UMTY Y @ TN ATW (g)
size(g) | ha) (t/ha) ha)
20-35 | 10.64" | 501 | 16.65 | 6.46% | 47.51vwx
36-50 | 16.55" | 7.24%c | 23.80% | 631 | 4945
Jalenie 51-65 | 16.58> | 7.46® | 24.05%¢ | 8.05% | 64.05%
66-80 | 17.04%¢ | 6.49% 23529 | 764> | 56.72,
81-95 | 16.76> | 7.522 24.38® | 8.32% | 56.03"
20-35 | 14.66°" | 6.43%% | 21.09* | 7.38°" | 55.20%
36-50 | 111497 | 6.29%" | 23.40%¢ | 7.18*k | 56,59
Horo 51-65 | 17.12*" | 4.76% 19.9¢m | 6.63%° | 55.74¢1
66-80 | 13.77¢1 | 4.91% | 24.84° | 6.84M | 54.84"
81-95 | 14.59% | 5069 | 24.54% | 8.21%c | 50.82°0s
20-35 | 14.77¢" | 3.49™ | 18.08™ | 6.91°™ | 51.130-r
36-50 | 15.59*' |3.51m  19.22e-0 | 7.35° | 56.80°%
Gudenie 51-65 | 15.83*" | 3.63™ |19.39=" | 6.83" | 57.76%
66-80 | 19.93* | 4.88" 24.812 | 7.53*¢ | 66.05°
81-95 | 19.48 | 4.22¢ 23.822¢ | 7.16°% | 54.22M
20-35 | 13.39% |3.51™ | 16.90" | 4.30" | 52.13™
36-50 | 17.41*f | 3.63™ | 21.95% | 6.95° | 53.03"
51-65 | 18.32*¢ |3.88* |20.28* | 7.38°" | 54.59"
Flower bud 66-80 | 19.43® | 422 | 2415% |7.80% | 56.17"
removed 81-95 | 14.88°" | 3.82" | 17.69i-r | 7.24% | 58.99¢
20-35 | 10.08%% | 4.44" | 2235+ | 587t | 48.76W
36-50 | 13.50% | 2.46"™ | 15.54°" | 6.30% | 49.920
Guduru 51-65 | 13.74%1 | 270 | 16.19™ | 6.24« | 50.15°
66-80 | 17.91% |3.97%r | 22.55% | 823%c | 50.74°%
81-95 | 18.58%c | 2.82~ | 21.40* | 6.81" | 51.24%q
20-35 | 12.58% |560°¢ | 1590°" | 5.37° | 43.7%
36-50 | 12.39% | 5429 | 17.81" | 617" | 43.73°
51-65 | 12.88> | 5.19% 18.07 | 5.84°t | 43752
Jalenie | 66-80 | 1217 | 4.38™ | 16.55" | 6.43 | 43.817
81-95 | 16.98>" |4.33™ | 1531, | 833® | 4477
20-35 | 10.23% | 4.974 15.200 | 543 | 4373
36-50 | 11.68™ | 4.38™ | 16.06™ | 518 | 43.71%
Horo 51-65 | 12.00% | 5410 | 17.41" | 6.48 43.522
66-80 | 14.63°" | 4.18 18.81°° | 8.16°¢ | 43.712
81-95 | 16.44> | 4.36" | 20.80" | 5.71°v | 44.58
20-35 | 14.10°" | 4.41h0 455107 | .14 | 47.73ww
36-50 | 15.41% | 4.24™ 16,65l | 7.17°% | 50.85°¢
51-65 | 15.08°9 |3.56™ | 18.64™ | 7.76%° | 52.00™°
Gudenie | 66-80 | 15.13°9 | 2.86%" | 17.99" | 6.63%° | 54.92"
81-95 | 12.88>% |3.81<¢ | 16.69" | 6.61" | 62.94°
20-35 | 11.81M | 4.61"™ | 147297 | 430" | 45.90v
36-50 | 12.12% | 4.01 16.14m" | 5,68 | 49.15%
Flower bud 51-65 | 12.30% | 3.76™ | 16.06™ | 523 | 49.52%
not removed 66-80 | 14.79°" | 3.55™s | 18.3499 | 7.60*" | 58.46%
81-95 | 11.78™ | 315~ | 16.72¢ | 577°t | 60.83°
20-35 | 8.23™ |364m™ | 1587" | 43w 46.71%
36-50 | 10.39" | 3.51™ | 1590™ | 503w | 49.61%
Guduru 51-65 | 13.764 | 3.39>v | 17.15% | 6.00" | 51.42%
66-80 | 15.72¢f | 3.73 18.4999 | 6.49™ | 51,61
81-95 | 14.70°" | 3.47" | 18.17"@ | 6.50™ | 52.19™°
SEM 1.12 0.34 1.35 0.33 0.63
CV (%) 13.2 13.7 12.2 8.5 22
LSD (5%) 3.15 0.96 3.78 0.9 1.7

Means with the same letter (s) in a column of a variable were not significantly different at p<0.05. MTY =
marketable tuber yield, UMTY =unmarketable tuber yield, TTY = total tuber yield, TN = tuber number per
plant, ATW = average tuber weight, SEM = standard error mean, CV = coefficient of variation, and LSD = least
significance difference.
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Table 4: Interaction effect of flower bud management and variety on quality
parameters of potato in 2014/2015 at Gitilo.

Treatment Parameters

Flower bud o Dry matter Tuber specific

management varieties content (%) gravity (g/cm3)
Jalenie 19.96, 1.074%
Gudenie 19.982 1.0792

Flower bud removed Horo 18.77°% 1.065¢
Guduru 17.03¢ 1.061¢f
Menagesha | 17.35° 1.064%
Jalenie 18.08¢ 1.063%
Gudenie 19.05° 1.068°

rFe'm‘f/;zL'd not Horo 17.03° 1.073
Guduru 17.35¢ 1.06""
Menagesha | 17.01% 1.059¢

SEM 0.2 0.001

CV (% 4.6 0.4

LSD(5% 0.6 0.003

Means with the same letter (s) in a column of a variable were not significantly different at p <0.05. SEM =
standard error mean, CV =coefficient of variation, and LSD = least significance difference.

Quality Parameters

Dry Matter Content: The study found that the dry matter content
of potato tubers was significantly affected by the two-way interaction
of variety with flower bud management. The three-way interaction of
flower bud management by tuber size and varieties had no significant
effect on tuber dry matter content. The highest dry matter content
was observed in variety Gudenie, which was grown with flower
bud removal (19.98%), while the lowest was recorded from variety
Menagesha grown without flower bud removal (17.03%). Late
maturing potato varieties had high dry matter content, as the growing
period of potato increased, resulting in increased tuber dry matter
[33,34]. The dry matter content was affected differently for different
varieties, with higher dry matter content observed in variety Gudenie
than Jalenie. The increase in tuber dry matter content may be due
to the largest proportion of assimilates being diverted to developing
tubers rather than flower production, resulting in more carbohydrate
accumulation in the tubers as dry matter [34]. The results support
previous observations [35] that removing flowers significantly
increased tuber dry matter content in potato.

Tuber Specific Gravity (g/cm3): The study found that flower bud
management and variety significantly affect specific gravity in potato
plants. The maximum value of tuber specific gravity was obtained
from Gudenie, followed by Jalenie and Menagesha. The highest
value was obtained by removing flower buds at initiation, while the
lowest was obtained without removing buds. Shayanowako et al. [30]
suggests that tuber specific gravity may vary among varieties due to
genetic variability. The study also found that potato varieties with high
specific gravity were acceptable for processing purposes like chips.
The findings suggest that the specific gravity of tubers may be higher
at intermediate stem numbers [23] (Table 4).

Conclusions

Bud management with tuber seed size showed important
variability. The study concluded that the interaction effects of flower
bud management, variety, and tuber size significantly influenced
potato yield in Horo district Gitilo area. The study needs more
investigation in multi-locations with more seasons, varieties, quality,
and other agronomic traits to reach a conclusive recommendation.

Data Availability

The data that support the findings of this study are available from
the corresponding author upon reasonable request.

Acknowledgments

The present study was funded by Wollega University. The authors
would like to acknowledge the Shambu Campus for providing
experimental land and for funding the research and are also thankful
to Holleta Agricultural Research Center (HARC) Bako Agricultural
Research Center (BARC) for providing planting materials (potato
seed tubers).

References
1. FAOSTAT. “FAO statistical databases FAOSTAT.” 2019.

2. Tewodros C.S. Paul, and H. Adane. “Characterization of seed potato
(Solanum tuberosum L.) storage, pre-planting treatment and marketing
systems in Ethiopia: the case of West-Arsi zone,” African Journal of
Agricultural Research. 2014; 9: 1218-1226.

3. S. Tibebu, T. Abrham and T. Helen®. Participatory Evaluation of potato
(Solanum tuberosum L.) varieties, and tuber size effect on yield and yield
traits in Wolaita zone, Southern Ethiopia,” Journal of Biology, Agriculture and
Healthcare. 2014; 4: 13.

4. CSA (Central statistical agency), Agricultural Sample Survey, Report on Area,
Production and Farm Management Practice of Belg Season Crops for Private
Peasant Holdings, Statistical Bulletin 578, Addis Ababa, Ethiopia, 2017.

5. K. Habtamu, C. Alemayehu, K. Bekele, and K.T. Pananjay. “Evaluation of
different potato variety and fungicide combinations for the management of
potato late blight (Phytophthora infestans) in southern Ethiopia.” International
Journal of Life Sciences. 2012; 1: 8-15.

6. B. Berihun and G. Woldegiorgis. “Potato research and development in
Ethiopia: achievements and trends,” in Proceedings of the National Workshop
on Seed Potato Tuber Production and Dissemination, EIAR and ARARI, Bahir
Dar, Ethiopia. 2012.

7. M.T. Masarirambi, F.C. Mandisodza, A.B. Mashingaidze, and E. Bhebhe.
“Influence of plant population and seed tuber size on growth and yield
components of potato (Solanum tuberosum L.).” International Journal of
Agriculture and Biology. 2012; 14: 545-549.

8. MOARD, Animal and Plant Health Regulatory Directorate, Crop Variety
Register, Addis Ababa, Ethiopia, 2009.

9. A. Badoni and J.S. Chauhan. “Some of cheaper alternatives to MS media
for in vitro culture of potato.” Libyan Agriculture Research Center Journal
International. 2011; 2: 161- 167.

10. S. Singh and A.K. Sharma. “Multiple desprouting of seed tubers and its effect
on potato production and productivity in hilly regions.” Potato Journal. 2008;
35: 61-65.

1

a

. Bizuayehu, D & Tekaligen T.” The Effect of removal of buds and younger
leaves on growth, tuber yield and quality of potato (Solanum tuberosum L.)
grown under hot tropical lowland. East African Journal of Sciences. 2008; 2:
124-129.

12. C.M. Ayyub, M.W. Haider, M.A. Pervez, M.A. Baloch and Y. Masih. “Growth
and yield of potato (Solanum tuberosum L.) grown from whole and cut tubers,”
Pakistan Journal of Agriculture. Agricultural Engineering and Veterinary
Sciences. 2012; 28: 15-19.

13. P.R. Gildemacher, W. Kaguongo, O. Ortiz, et al. “Improving potato production
in Kenya, Uganda and Ethiopia: a system diagnosis.” Potato Research. 2009;
52: 173-205.

14. B. Akassa, D. Belew, and A. Debela. “Effect of inter and intra row spacing on
potato (Solanum tuberosum L.) seed and ware tuber seedling emergence
and establishment at Bako, Western Ethiopia.” Journal of Agronomy. 2014;
13: 127-130.

Submit your Manuseript | www.austinpublishinggroup.com

Austin J Plant Biol 1 1(2): id1064 (2025) - Page -05


https://faostat3.fao.org
https://www.researchgate.net/publication/283417858_Characterization_of_seed_potato_Solanum_tuberosum_L_storage_pre-planting_treatment_and_marketing_systems_in_Ethiopia_The_case_of_West-Arsi_Zone
https://www.researchgate.net/publication/283417858_Characterization_of_seed_potato_Solanum_tuberosum_L_storage_pre-planting_treatment_and_marketing_systems_in_Ethiopia_The_case_of_West-Arsi_Zone
https://www.researchgate.net/publication/283417858_Characterization_of_seed_potato_Solanum_tuberosum_L_storage_pre-planting_treatment_and_marketing_systems_in_Ethiopia_The_case_of_West-Arsi_Zone
https://www.researchgate.net/publication/283417858_Characterization_of_seed_potato_Solanum_tuberosum_L_storage_pre-planting_treatment_and_marketing_systems_in_Ethiopia_The_case_of_West-Arsi_Zone
https://www.semanticscholar.org/paper/Participatory-Evaluation-of-Potato-(Solanum-and-on-Simon/993d8c007b282866a335ffbbc7ae06364733234e/figure/1
https://www.semanticscholar.org/paper/Participatory-Evaluation-of-Potato-(Solanum-and-on-Simon/993d8c007b282866a335ffbbc7ae06364733234e/figure/1
https://www.semanticscholar.org/paper/Participatory-Evaluation-of-Potato-(Solanum-and-on-Simon/993d8c007b282866a335ffbbc7ae06364733234e/figure/1
https://www.semanticscholar.org/paper/Participatory-Evaluation-of-Potato-(Solanum-and-on-Simon/993d8c007b282866a335ffbbc7ae06364733234e/figure/1
https://searchworks.stanford.edu/view/5587834
https://searchworks.stanford.edu/view/5587834
https://searchworks.stanford.edu/view/5587834
https://www.researchgate.net/publication/275350108_Evaluation_of_different_potato_variety_and_fungicide_combinations_for_the_management_of_potato_late_blight_Phytophthora_infestans_in_Southern_Ethiopia
https://www.researchgate.net/publication/275350108_Evaluation_of_different_potato_variety_and_fungicide_combinations_for_the_management_of_potato_late_blight_Phytophthora_infestans_in_Southern_Ethiopia
https://www.researchgate.net/publication/275350108_Evaluation_of_different_potato_variety_and_fungicide_combinations_for_the_management_of_potato_late_blight_Phytophthora_infestans_in_Southern_Ethiopia
https://www.researchgate.net/publication/275350108_Evaluation_of_different_potato_variety_and_fungicide_combinations_for_the_management_of_potato_late_blight_Phytophthora_infestans_in_Southern_Ethiopia
https://www.researchgate.net/publication/340477225_Review_of_Potato_Research_and_Development_in_Ethiopia_Achievements_and_Future_Prospects
https://www.researchgate.net/publication/340477225_Review_of_Potato_Research_and_Development_in_Ethiopia_Achievements_and_Future_Prospects
https://www.researchgate.net/publication/340477225_Review_of_Potato_Research_and_Development_in_Ethiopia_Achievements_and_Future_Prospects
https://www.researchgate.net/publication/340477225_Review_of_Potato_Research_and_Development_in_Ethiopia_Achievements_and_Future_Prospects
https://www.researchgate.net/publication/259485498_Influence_of_Plant_Population_and_Seed_Tuber_Size_on_Growth_and_Yield_Components_of_Potato_Solanum_tuberosum
https://www.researchgate.net/publication/259485498_Influence_of_Plant_Population_and_Seed_Tuber_Size_on_Growth_and_Yield_Components_of_Potato_Solanum_tuberosum
https://www.researchgate.net/publication/259485498_Influence_of_Plant_Population_and_Seed_Tuber_Size_on_Growth_and_Yield_Components_of_Potato_Solanum_tuberosum
https://www.researchgate.net/publication/259485498_Influence_of_Plant_Population_and_Seed_Tuber_Size_on_Growth_and_Yield_Components_of_Potato_Solanum_tuberosum
https://www.sciepub.com/reference/81107
https://www.sciepub.com/reference/81107
https://epubs.icar.org.in/ejournal/index.php/PotatoJ/article/view/32814
https://epubs.icar.org.in/ejournal/index.php/PotatoJ/article/view/32814
https://epubs.icar.org.in/ejournal/index.php/PotatoJ/article/view/32814
https://www.ajol.info/index.php/eajsci/article/view/40371
https://www.ajol.info/index.php/eajsci/article/view/40371
https://www.ajol.info/index.php/eajsci/article/view/40371
https://www.ajol.info/index.php/eajsci/article/view/40371
https://www.researchgate.net/publication/226264414_Improving_Potato_Production_in_Kenya_Uganda_and_Ethiopia_A_System_Diagnosis
https://www.researchgate.net/publication/226264414_Improving_Potato_Production_in_Kenya_Uganda_and_Ethiopia_A_System_Diagnosis
https://www.researchgate.net/publication/226264414_Improving_Potato_Production_in_Kenya_Uganda_and_Ethiopia_A_System_Diagnosis
https://www.researchgate.net/publication/264211432_Effect_of_Inter_and_Intra_Row_Spacing_on_Potato_Seed_and_Ware_Tuber_Seedling_Emergence_and_Establishment_at_Bako_Ethiopia
https://www.researchgate.net/publication/264211432_Effect_of_Inter_and_Intra_Row_Spacing_on_Potato_Seed_and_Ware_Tuber_Seedling_Emergence_and_Establishment_at_Bako_Ethiopia
https://www.researchgate.net/publication/264211432_Effect_of_Inter_and_Intra_Row_Spacing_on_Potato_Seed_and_Ware_Tuber_Seedling_Emergence_and_Establishment_at_Bako_Ethiopia
https://www.researchgate.net/publication/264211432_Effect_of_Inter_and_Intra_Row_Spacing_on_Potato_Seed_and_Ware_Tuber_Seedling_Emergence_and_Establishment_at_Bako_Ethiopia

Desalegn Negasa Sorsa

Austin Publishing Group

15.

20.

21.

22.
23.

24.

25.

.CSA

A. Tesfaye. Anteneh and J. Eshetu. “The effect of seed tuber size, inter-row
spacing and ridging frequency on the yield of potato (Solanum tuberosum
L.).” in Proceeding of the 8th Annual Conference of the Crop Science Society
of Ethiopia, Addis Ababa. Ethiopia. 1997.

. Harnet, B. Derbew, and W. Gebremedhin. “Effect of inter and intra row spacing

on seed tuber yield and yield components of potato (Solanum tuberosum L.)
at Ofla Woreda, Northern Ethiopia.” African Journal of Plant Science. 2014;
8: 285-290.

(Central  Statistical ~ Authority), Agriculture sample  Survey
2014/2015(2007E.C). Report on Area and Production of Major Crops (Private
Peasant Holdings, Meher Seasons). The FDRE Statistical Bulletin, Addis
Ababa, Ethiopia. 2015: 01-578.

. Almekindes and Struik. “Shoot development and flowering in potato (Solanum

tuberosum L.)". Potato Research. 1996; 39: 581-607.

. G. Woldegiorgis, G. Endale, and B. Lemaga. “Potato agronomy,” in Root and

Tuber Crops: The Untapped Resources, G. Woldegiorgis, G. Endale, and
B Lemaga, Eds., Ethiopian Institute of Agricultural Research, Addis Abeba.
2008; 33-36.

EIARO (Ethiopian Institute of Agricultural Research Organization), Directory
of Released Crop Varieties and Their Recommended Cultural Practices: A
Guide, EIARO, Addis Ababa, Ethiopia, 2004.

G. Abbas, |. A. Hafiz, N. A. Abbasi, and A. Hussain. “Determination of
processing and nutritional quality attributes of potato genotypes in Pakistan.”
Pakistan Journal of Botany. 2012; 44: 201-208.

SAS, SAS Software Version 9.2, SAS Institute INC, Cary, NC, USA. 2008.

T. Helen, D. Nigussie, and T. Tekalign. “Tuber size distribution of potato
(Solanum tuberosum L.) as influenced by local and improved cultivars grown
in eastern Ethiopia.” Journal of Biology, Agriculture and Healthcare. 2014; 4:
138-142.

M.S. Islam, S. Moonmoon, M.Z. Islam, H. Waliullah, and M.S. Hossain.
Studies on Seed Size and Spacing for Optimum Yieldof Potato in Northern
Region of Bangladesh, Bangladesh Agricultural Research Institute, Rangpur,
Bangladesh. 2012.

H. Bewuketu. “Effect of planting date on tuber yield and quality of potato
(Solanum tuberosum L.) varieties at Anderacha district, south western
Ethiopia,” M.Sc Thesis, Jimma University College of Agriculture and
Veterinary Medicine, Jimma, Ethiopia. 2012.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Shayanowako, R. Mangani, T. Mtaita, and U. Mazarura. “Influence of main
stem density on Irish potato growth and yield: a review annual research and
review in biology.” Science Domain International. 2014; 4.

Gebregwergis Fitsum H, Mehari Gebremichea, Hailay Gebremedhin and
Abraha Asefa. The Effects of Flower Removal and Earthing Up On Tuber
Yield and Quality of Potato (Solanum Tuberosum L.). 2021; 66: 121-137.

L. Gulluoglu and H. Arioglu. “Effects of seed size and in-row spacing on
growth and yield of early potato in a mediterranean-type environment in
Turkey.” African Journal of Agricultural Research. 2009; 4: 535-541.

Ali, N.A. “The effect of density and inflorescence removing on yield and yield
components of potato (Solanum tuberosum L.)". International Journal of
Advanced Biotechnology and Research. 2016; 7: 335-344.

F. Addisu, P. Yohannes, and Z. Habtamu. “Genetic variability and association
between agronomic characters in some potato (Solanum tuberosum L.)
genotypes in SNNPR, Ethiopia.” Academic Journals. 2013; 5 523-528.

CK. Patel, PT. Patel, and SM. Chaudhari, “Effect of physiological age and
seed size on seed production of potato in North Gujarat.” Potato Journal.
2008; 35: 85-87.

A. Mahmoudpour. Effects of different sizes of mini-tuber on yield and yield
components of potato variety agria. PhD student of agronomy, agricultural
university of Tajikistan.” International Journal of Advanced Biological and
Biomedical Research. 2014; 2: 1099-1104.

NN. Mwansa. The Effects of Seed Tuber Size and Spacing on the Yield,
Dry Matter Content and Dauighter Tuber Size in Three Potato (Solanum
tuberosum L.) Varieties. University of Zambia Library, Lusaka, Zambia. 2002.

Nazari, L. ‘The effect of the removal of inflorescences on four varieties of
potato yields in Ardabil’. MA thesis in Agriculture. Islamic Azad University of
Mianeh. 2010.

Hassen, Y., Ali, M., Desta, F., & Seid, H. ‘Effect of Flower Bud Removal
on Growth and Yield of Anchote Root (Coccinia abyssinica (Lam.) Cogn.)
Accessions at Bishoftu’ Advanced Research Journal of Plant and Animal
Sciences. 2013; 1: 7-13.

Submit your Manuseript | www.austinpublishinggroup.com

Austin J Plant Biol 1 1(2): id1064 (2025) - Page -06


https://www.google.com/search?q=E%EF%AC%80ect+of+inter+and+intra+row+spacing+on+seed+tuber+yield+and+yield+components+of+potato+(Solanum+tuberosum+L.)+at+O%EF%AC%82a+Woreda%2C+Northern+Ethiopia.%E2%80%9D+African+Journal+of+Plant+Science.+2014&oq=E%EF%AC%80ect+of+inter+and+intra+row+spacing+on+seed+tuber+yield+and+yield+components+of+potato+(Solanum+tuberosum+L.)+at+O%EF%AC%82a+Woreda%2C+Northern+Ethiopia.%E2%80%9D+African+Journal+of+Plant+Science.+2014&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBBzIyM2owajmoAgCwAgE&souIMPORT
https://www.google.com/search?q=E%EF%AC%80ect+of+inter+and+intra+row+spacing+on+seed+tuber+yield+and+yield+components+of+potato+(Solanum+tuberosum+L.)+at+O%EF%AC%82a+Woreda%2C+Northern+Ethiopia.%E2%80%9D+African+Journal+of+Plant+Science.+2014&oq=E%EF%AC%80ect+of+inter+and+intra+row+spacing+on+seed+tuber+yield+and+yield+components+of+potato+(Solanum+tuberosum+L.)+at+O%EF%AC%82a+Woreda%2C+Northern+Ethiopia.%E2%80%9D+African+Journal+of+Plant+Science.+2014&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBBzIyM2owajmoAgCwAgE&souIMPORT
https://www.google.com/search?q=E%EF%AC%80ect+of+inter+and+intra+row+spacing+on+seed+tuber+yield+and+yield+components+of+potato+(Solanum+tuberosum+L.)+at+O%EF%AC%82a+Woreda%2C+Northern+Ethiopia.%E2%80%9D+African+Journal+of+Plant+Science.+2014&oq=E%EF%AC%80ect+of+inter+and+intra+row+spacing+on+seed+tuber+yield+and+yield+components+of+potato+(Solanum+tuberosum+L.)+at+O%EF%AC%82a+Woreda%2C+Northern+Ethiopia.%E2%80%9D+African+Journal+of+Plant+Science.+2014&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBBzIyM2owajmoAgCwAgE&souIMPORT
https://www.google.com/search?q=E%EF%AC%80ect+of+inter+and+intra+row+spacing+on+seed+tuber+yield+and+yield+components+of+potato+(Solanum+tuberosum+L.)+at+O%EF%AC%82a+Woreda%2C+Northern+Ethiopia.%E2%80%9D+African+Journal+of+Plant+Science.+2014&oq=E%EF%AC%80ect+of+inter+and+intra+row+spacing+on+seed+tuber+yield+and+yield+components+of+potato+(Solanum+tuberosum+L.)+at+O%EF%AC%82a+Woreda%2C+Northern+Ethiopia.%E2%80%9D+African+Journal+of+Plant+Science.+2014&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBBzIyM2owajmoAgCwAgE&souIMPORT
https://www.scirp.org/reference/referencespapers?referenceid=2253903
https://www.scirp.org/reference/referencespapers?referenceid=2253903
https://www.scirp.org/reference/referencespapers?referenceid=2253903
https://www.scirp.org/reference/referencespapers?referenceid=2253903
https://link.springer.com/article/10.1007/BF02358477
https://link.springer.com/article/10.1007/BF02358477
https://www.researchgate.net/publication/359068471_Root_and_Tuber_Crops_The_Untapped_Resources
https://www.researchgate.net/publication/359068471_Root_and_Tuber_Crops_The_Untapped_Resources
https://www.researchgate.net/publication/359068471_Root_and_Tuber_Crops_The_Untapped_Resources
https://www.researchgate.net/publication/359068471_Root_and_Tuber_Crops_The_Untapped_Resources
https://www.scirp.org/reference/referencespapers?referenceid=746429
https://www.scirp.org/reference/referencespapers?referenceid=746429
https://www.scirp.org/reference/referencespapers?referenceid=746429
https://www.researchgate.net/publication/285929715_Determination_of_processing_and_nutritional_quality_atributes_of_potato_genotypes_in_Pakistan
https://www.researchgate.net/publication/285929715_Determination_of_processing_and_nutritional_quality_atributes_of_potato_genotypes_in_Pakistan
https://www.researchgate.net/publication/285929715_Determination_of_processing_and_nutritional_quality_atributes_of_potato_genotypes_in_Pakistan
https://support.sas.com/software/92/
https://www.academia.edu/71424282/Tuber_Size_Distribution_of_Potato_Solanum_Tuberosum_L_as_Influenced_by_Local_and_Improved_Cultivars_Grown_in_Eastern
https://www.academia.edu/71424282/Tuber_Size_Distribution_of_Potato_Solanum_Tuberosum_L_as_Influenced_by_Local_and_Improved_Cultivars_Grown_in_Eastern
https://www.academia.edu/71424282/Tuber_Size_Distribution_of_Potato_Solanum_Tuberosum_L_as_Influenced_by_Local_and_Improved_Cultivars_Grown_in_Eastern
https://www.academia.edu/71424282/Tuber_Size_Distribution_of_Potato_Solanum_Tuberosum_L_as_Influenced_by_Local_and_Improved_Cultivars_Grown_in_Eastern
https://www.researchgate.net/publication/319644556_STUDIES_ON_SEED_SIZE_AND_SPACING_FOR_OPTIMUM_YIELD_OF_POTATO_IN_NORTHERN_REGION_OF_BANGLADESH
https://www.researchgate.net/publication/319644556_STUDIES_ON_SEED_SIZE_AND_SPACING_FOR_OPTIMUM_YIELD_OF_POTATO_IN_NORTHERN_REGION_OF_BANGLADESH
https://www.researchgate.net/publication/319644556_STUDIES_ON_SEED_SIZE_AND_SPACING_FOR_OPTIMUM_YIELD_OF_POTATO_IN_NORTHERN_REGION_OF_BANGLADESH
https://www.researchgate.net/publication/319644556_STUDIES_ON_SEED_SIZE_AND_SPACING_FOR_OPTIMUM_YIELD_OF_POTATO_IN_NORTHERN_REGION_OF_BANGLADESH
https://www.researchgate.net/publication/361527537_EFFECT_OF_PLANTING_DATE_ON_TUBER_YIELD_AND_QUALITY_OF_POTATO_Solanum_tuberosum_L_VARIETIES_AT_ANDERACHA_DISTRICT_SOUTHWESTERN_ETHIOPIA_MSc_THESIS
https://www.researchgate.net/publication/361527537_EFFECT_OF_PLANTING_DATE_ON_TUBER_YIELD_AND_QUALITY_OF_POTATO_Solanum_tuberosum_L_VARIETIES_AT_ANDERACHA_DISTRICT_SOUTHWESTERN_ETHIOPIA_MSc_THESIS
https://www.researchgate.net/publication/361527537_EFFECT_OF_PLANTING_DATE_ON_TUBER_YIELD_AND_QUALITY_OF_POTATO_Solanum_tuberosum_L_VARIETIES_AT_ANDERACHA_DISTRICT_SOUTHWESTERN_ETHIOPIA_MSc_THESIS
https://www.researchgate.net/publication/361527537_EFFECT_OF_PLANTING_DATE_ON_TUBER_YIELD_AND_QUALITY_OF_POTATO_Solanum_tuberosum_L_VARIETIES_AT_ANDERACHA_DISTRICT_SOUTHWESTERN_ETHIOPIA_MSc_THESIS
https://journalarrb.com/index.php/ARRB/article/view/244?__cf_chl_tk=GipDemFcYsLWZfY0Ypc1aj4eD2vgNshDXjThMOf1PjY-1749902905-1.0.1.1-VoIXdahmhm_MmVYiDcuEvwpTYsmmxAscHKfK2CaShYs
https://journalarrb.com/index.php/ARRB/article/view/244?__cf_chl_tk=GipDemFcYsLWZfY0Ypc1aj4eD2vgNshDXjThMOf1PjY-1749902905-1.0.1.1-VoIXdahmhm_MmVYiDcuEvwpTYsmmxAscHKfK2CaShYs
https://journalarrb.com/index.php/ARRB/article/view/244?__cf_chl_tk=GipDemFcYsLWZfY0Ypc1aj4eD2vgNshDXjThMOf1PjY-1749902905-1.0.1.1-VoIXdahmhm_MmVYiDcuEvwpTYsmmxAscHKfK2CaShYs
https://www.researchgate.net/publication/353293751_The_effects_of_flower_removal_and_earthing_up_on_tuber_yield_and_quality_of_potato_Solanum_tuberosum_L
https://www.researchgate.net/publication/353293751_The_effects_of_flower_removal_and_earthing_up_on_tuber_yield_and_quality_of_potato_Solanum_tuberosum_L
https://www.researchgate.net/publication/353293751_The_effects_of_flower_removal_and_earthing_up_on_tuber_yield_and_quality_of_potato_Solanum_tuberosum_L
https://academicjournals-org.webpkgcache.com/doc/-/s/academicjournals.org/journal/AJAR/article-abstract/CC8FD0138621
https://academicjournals-org.webpkgcache.com/doc/-/s/academicjournals.org/journal/AJAR/article-abstract/CC8FD0138621
https://academicjournals-org.webpkgcache.com/doc/-/s/academicjournals.org/journal/AJAR/article-abstract/CC8FD0138621
https://www.researchgate.net/profile/Addisu-Fekadu-Andeta/publication/274380469_International_Journal_of_Biodiversity_and_Conservation_Genetic_variability_and_association_between_agronomic_characters_in_some_potato_Solanum_tuberosum_L_genotypes_in_SNNPRS_Ethiopia/links/551d41ef0cf23e2801fe0c3d/International-Journal-of-Biodiversity-and-Conservation-Genetic-variability-and-association-between-agronomic-characters-in-some-potato-Solanum-tuberosum-L-genotypes-in-SNNPRS-Ethiopia.pdf?origin=scientificContributionIMPORT
https://www.researchgate.net/profile/Addisu-Fekadu-Andeta/publication/274380469_International_Journal_of_Biodiversity_and_Conservation_Genetic_variability_and_association_between_agronomic_characters_in_some_potato_Solanum_tuberosum_L_genotypes_in_SNNPRS_Ethiopia/links/551d41ef0cf23e2801fe0c3d/International-Journal-of-Biodiversity-and-Conservation-Genetic-variability-and-association-between-agronomic-characters-in-some-potato-Solanum-tuberosum-L-genotypes-in-SNNPRS-Ethiopia.pdf?origin=scientificContributionIMPORT
https://www.researchgate.net/profile/Addisu-Fekadu-Andeta/publication/274380469_International_Journal_of_Biodiversity_and_Conservation_Genetic_variability_and_association_between_agronomic_characters_in_some_potato_Solanum_tuberosum_L_genotypes_in_SNNPRS_Ethiopia/links/551d41ef0cf23e2801fe0c3d/International-Journal-of-Biodiversity-and-Conservation-Genetic-variability-and-association-between-agronomic-characters-in-some-potato-Solanum-tuberosum-L-genotypes-in-SNNPRS-Ethiopia.pdf?origin=scientificContributionIMPORT
https://epubs.icar.org.in/index.php/PotatoJ/article/view/32818
https://epubs.icar.org.in/index.php/PotatoJ/article/view/32818
https://epubs.icar.org.in/index.php/PotatoJ/article/view/32818
https://www.ijabbr.com/article_7282.html
https://www.ijabbr.com/article_7282.html
https://www.ijabbr.com/article_7282.html
https://www.ijabbr.com/article_7282.html
https://www.google.com/search?q=The+E%EF%AC%80ects+of+Seed+Tuber+Size+and+Spacing+on+the+Yield%2C+Dry+Matter+Content+and+Dauighter+Tuber+Size+in+Three+Potato+(Solanum+tuberosum+L.)+Varieties.+University+of+Zambia+Library%2C+Lusaka%2C+Zambia.+2002.&oq=The+E%EF%AC%80ects+of+Seed+Tuber+Size+and+Spacing+on+the+Yield%2C+Dry+Matter+Content+and+Dauighter+Tuber+Size+in+Three+Potato+(Solanum+tuberosum+L.)+Varieties.+University+of+Zambia+Library%2C+Lusaka%2C+Zambia.+2002.&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBBzI5NmowajSoAIMPORT
https://www.google.com/search?q=The+E%EF%AC%80ects+of+Seed+Tuber+Size+and+Spacing+on+the+Yield%2C+Dry+Matter+Content+and+Dauighter+Tuber+Size+in+Three+Potato+(Solanum+tuberosum+L.)+Varieties.+University+of+Zambia+Library%2C+Lusaka%2C+Zambia.+2002.&oq=The+E%EF%AC%80ects+of+Seed+Tuber+Size+and+Spacing+on+the+Yield%2C+Dry+Matter+Content+and+Dauighter+Tuber+Size+in+Three+Potato+(Solanum+tuberosum+L.)+Varieties.+University+of+Zambia+Library%2C+Lusaka%2C+Zambia.+2002.&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBBzI5NmowajSoAIMPORT
https://www.google.com/search?q=The+E%EF%AC%80ects+of+Seed+Tuber+Size+and+Spacing+on+the+Yield%2C+Dry+Matter+Content+and+Dauighter+Tuber+Size+in+Three+Potato+(Solanum+tuberosum+L.)+Varieties.+University+of+Zambia+Library%2C+Lusaka%2C+Zambia.+2002.&oq=The+E%EF%AC%80ects+of+Seed+Tuber+Size+and+Spacing+on+the+Yield%2C+Dry+Matter+Content+and+Dauighter+Tuber+Size+in+Three+Potato+(Solanum+tuberosum+L.)+Varieties.+University+of+Zambia+Library%2C+Lusaka%2C+Zambia.+2002.&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBBzI5NmowajSoAIMPORT
https://www.researchgate.net/publication/378710975_The_Effects_of_Flower_Removal_and_Earthing_Up_on_Tuber_Yield_and_Quality_of_Potato_Solanum_Tuberosum_L
https://www.researchgate.net/publication/378710975_The_Effects_of_Flower_Removal_and_Earthing_Up_on_Tuber_Yield_and_Quality_of_Potato_Solanum_Tuberosum_L
https://www.researchgate.net/publication/378710975_The_Effects_of_Flower_Removal_and_Earthing_Up_on_Tuber_Yield_and_Quality_of_Potato_Solanum_Tuberosum_L
https://www.academia.edu/128059473/Effect_of_Flower_Bud_Removal_on_Growth_and_Yield_of_Anchote_Root_Coccinia_abyssinica_Lam_Cogn_Accessions_at_Bishoftu#:~:text=Flower bud removal treatment increased root yield%2C weight per plant,significantly for all parameters examined.
https://www.academia.edu/128059473/Effect_of_Flower_Bud_Removal_on_Growth_and_Yield_of_Anchote_Root_Coccinia_abyssinica_Lam_Cogn_Accessions_at_Bishoftu#:~:text=Flower bud removal treatment increased root yield%2C weight per plant,significantly for all parameters examined.
https://www.academia.edu/128059473/Effect_of_Flower_Bud_Removal_on_Growth_and_Yield_of_Anchote_Root_Coccinia_abyssinica_Lam_Cogn_Accessions_at_Bishoftu#:~:text=Flower bud removal treatment increased root yield%2C weight per plant,significantly for all parameters examined.
https://www.academia.edu/128059473/Effect_of_Flower_Bud_Removal_on_Growth_and_Yield_of_Anchote_Root_Coccinia_abyssinica_Lam_Cogn_Accessions_at_Bishoftu#:~:text=Flower bud removal treatment increased root yield%2C weight per plant,significantly for all parameters examined.

	Title
	Abstract 
	Introduction
	Materials and Methods  
	The Study Site 
	Experimental Materials 
	Experimental Treatment and Design 
	Land Preparation and Management 
	Data Collection 

	Results and Discussion 
	Growth Parameters 
	Yield Parameters 
	Quality Parameters 

	Conclusions
	Data Availability  
	Acknowledgments
	References
	Table 1
	Table 2
	Table 3
	Table 4

