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Abstract

This study was carried out to evaluate seed potato production from stem cuttings and 
conventional seed tubers in Jos, Plateau State, Nigeria in the year 2021. The experiment was laid 
out in a completely randomized design consisting of three potato varieties (Nicola, Caruso, and 
Lady Christl), two methods (conventional seed tubers and stem cuttings), and two periods of stem 
cuttings (ϐirst and second) giving a total of 12 treatment combinations replicated three times. The 
data obtained was subjected to analysis of variance and the means were separated using LSD0.05. 
The results showed that establishment count, mean plant height, and the mean number of leaves 
were signiϐicantly (p < 0.05) affected by variety and stem-cutting periods. The total number and 
total yield of tubers formed were signiϐicantly affected by both variety and method (stem cutting 
and conventional). Stem cutting method had a signiϐicantly higher mean total number and weight 
of tubers formed (84.88 and 913.22 g respectively) than the conventional seed tubers method 
(52.77 and 761.22g respectively), the total number of ware tubers formed were similar in both 
stem-cutting method and conventional seed tuber method, however conventional tuber method 
had signiϐicantly (p < 0.05) higher weight of ware tubers than stem cutting method. The stem-
cutting method had a signiϐicantly (p < 0.05) higher number and weight of seed tubers (78.55 
and 663.66 g) respectively than the conventional seed tuber method (46.88 and 518.55 g). It 
can be concluded that stem-cutting is a better alternative to rapidly multiply seed potatoes than 
conventional seed tuber propagation since it yields higher seed tubers. 

Introduction
Potato (Solanum tuberosum L.) is a major food crop after 

wheat, maize, and rice [1], as annual production is about 
380 million tons on 18 million hectares of land worldwide 
[2]. Potato stands out as a signiϐicant crop in improving food 
security and doubles as a staple for over 1 billion people 
globally [3,4]. Potato has the ability to provide better yield per 
unit input with a shorter crop cycle [5]. In developing countries 
where Nigeria is a part of, potato is used both as food and cash 
crop as it contributes signiϐicantly to national food security 
and nutrition, poverty alleviation, and income generation, as 
well as providing employment in the production, processing, 
and marketing sub-sectors [6]. 

The major constraints of potato production include: a 
shortage of cultivars that are well-adapted for the major agro-
ecological zones, insufϐicient and high cost of seed tubers, 

good agronomic practices, the occurrence of pest and diseases 
impairing yield, and poor post-harvest storage of both seed 
and ware tubers [7-9]. The shortage of healthy and quality 
seed tubers in the required quality and timely contributes to 
the low productivity of potatoes [10].

It has been established that potato propagation is both 
via sexual means by botanical seed called true potato seed 
(TPS) and asexual (vegetatively) by means of tubers [11,12]. 
Currently, tubers are the most common method of potato 
multiplication of potato crop in developing countries [13]. 
Even though potato production using conventional seed 
tubers could have a low multiplication ratio [14,15]. Seed 
potato constitutes 40-50% of the total variable cost in potato 
production [16]. This results in high costs and a shortage of 
seeds for mass production and consumption [17,18]. It is 
advised that seed tubers with good vigor are used, as seed 
vigor of potatoes determines their potential for rapid growth 

https://crossmark.crossref.org/dialog/?doi=10.29328/journal.jpsp.1001147&domain=pdf&date_stamp=2025-02-27


Evaluation of Seed Potato (Solanum tuberosum L.) Production from Stem Cutting and Conventional Seed Tubers

02www.plantsciencejournal.com 002https://doi.org/10.29328/journal.jpsp.1001147

and even germination, good emergence, and proper plant 
development hence their future productivity [19]. Sometimes, 
this encourages the spread of tuber-borne diseases, low 
multiplication rate, and requires many seed tubers per 
hectare. This has led to signiϐicant losses in yield and tuber 
quality over the seasons [20]. 

Tissue culture is another method that enables multiplied 
seed potato tubers to be rapidly produced of the required 
quality and quantity of seed [21]. However, tissue culture 
requires high technology and high capital especially for small-
scale farmers [22,23]. There is therefore a need to evaluate 
alternative methods of multiplication which will be both 
acceptable and affordable for these small-holder farmers.

The use of shoot tip cuttings has also been reported as a 
rapid multiplication technique that has been used to produce 
more cuttings from one mother plant. These cuttings are 
grown into multiple plantlets within a short time as the cycle 
continues, it reduces direct contact with soil-borne and is 
more affordable [21,24]. 

Stem cuttings have also been used for rapid propagation 
and are able to produce 20 to 60 cuttings from each parent 
plant. It was reported [25] that the use of potato stem cuttings 
which is an asexual means of vegetative propagation is very 
promising. This takes out the need to break seed dormancy, the 
high seed cost, and the problem of storage and transportation 
in the conventional method. The use of stem cuttings to 
propagate potatoes not only increases the multiplication ratio 
but also reduces potato production costs [26]. This research 
therefore aims at assessing seed potato production from stem 
cuttings and conventional seed tubers.

Materials and methods
The study was carried out  between the months of May to 

October 2021 at Ritdun Integrated Farm Resources, Kangang 
Road, off Miango Road, Dadin Kowa, Jos, Plateau State, 
Nigeria  (Latitude 09o85l N, Longitude 08o86l E and Altitude 
1317 meters above sea level), under rainfed conditions (see 
meteorological data, Appendix 1), to evaluate seed potato 
production from stem cuttings and conventional seed tubers.

Three popular varieties used by the potato farmers viz: 
Nicola, Caruso, and Lady Christl were obtained from the 
National Root Crops Research Institute (NRCRI) Kuru, Jos, 
Plateau State Nigeria.

The experiment was laid out in a completely randomized 
design consisting of three potato varieties (Nicola, Caruso, 
and Lady Christl), two methods (conventional seed tubers 
and stem cuttings), and two periods of stem cuttings (ϐirst and 
second) giving a total of 12 treatment combinations which 
was replicated three times.

Soil preparation was carried out on the 29th of May, 2021. 
Topsoil was mixed with goat droppings in a ratio of 3:1 and 
steam sterilized to eliminate soil-borne pathogens and kill 
seeds of weeds. The sterilized soil mixture was ϐilled into 
polyethylene pots for the planting of seed potato tubers and 
subsequent transplanting of potato stem cuttings. One seed 
tuber which was at multiple sprout stages was planted per pot 
on 30th May 2021.

Apical stem cuttings were made from the potato 
plants three weeks after planting according to the work of 
Nikmatullah, et al. [27]. Three nodes were cut using sterilized 
blades and the leaves were trimmed, leaving only the apical 
leaf and two subsequent leaves. The cuttings were planted 
5 cm apart to avoid entangling of roots according to [28]. The 
ϐirst cuttings were made on 20th June 2021 and the second 
cuttings were made 15 days after the ϐirst cutting. 

The cuttings were transplanted 14 days after cuttings were 
made when they had formed roots and were established. Each 
cutting was transplanted to an individual pot,  and the cuttings 
were placed deep covering two leaf nodes with soil to control 
the number of stems according to a study [28]. Weeding was 
done by hand-picking as often as required.

The parameters assessed were: Establishment count 
of cuttings (obtain by dividing the number of established 
cuttings by total number of cuttings made and multiplying by 
one hundred), plant height of established cuttings, number of 
leaves of established cuttings, total number of tubers formed, 

Appendix 1: Weather Reading for 2021 in Jos, Plateau State, Nigeria
Month Temperature (oC) Humidity (%) Rainfall (mm) Rainy days

Minimum Maximum
January 17.00 24.00 35 0.07 0.00

February 20.00 26.00 38 2.72 0.90
March 22.00 26.00 43 22.80 3.60
April 22.00 27.00 65 82.90 13.80
May 23.00 26.00 74 197.30 24.10
June 22.00 29.00 81 246.10 27.70
July 21.00 29.00 85 372.1 31.80

August 18.00 25.00 87 432.00 31.30
September 19.00 24.00 75 325.30 29.80

October 21.00 24.00 68 183.10 18.30
November 21.00 25.00 57 1.41 0.30
December 18.00 23.00 44 0.27 0.20

Source: Federal College of Forestry, meteorological station, Jos, Plateau State, Nigeria. Note: Temperature values represent average daily temperatures
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number of ware tubers formed, number of seed tubers 
formed, total weight of tubers formed, weight of ware tubers 
formed and weight of seed tubers formed. The data obtained 
was subjected to analysis of variance (ANOVA) using Minitab 
software and the means were separated using LSD at a 5% 
level of probability [29]. 

Results
Establishment count of stem cuttings

Variety had a signiϐicant (p < 0.05) effect on mean 
establishment count at 2 and 4 weeks after cutting. The variety 
Caruso had the highest mean establishment count (78.82%) 
while variety Lady Christl and variety Nicola had similar mean 
establishment counts at 2 weeks after cutting. However, at 
4 weeks after cutting variety, Caruso had a signiϐicantly higher 
mean establishment count (57.83%) followed by variety 
Nicola (56.59) while variety Lady Christl had the lowest mean 
establishment count (51.82%) (Table 1). 

The stem cutting period had a signiϐicant (p < 0.05) effect 
on mean establishment count both at 2 and 4 weeks after 
cuttings. At 2 weeks after cutting, the second cutting period 
had signiϐicantly (p < 0.05) higher mean establishment count 
(83.33%) than the ϐirst cutting which hard 69.44% however, at 
4 weeks after cutting, the ϐirst cutting period had signiϐicantly 
(p < 0.05) higher mean establishment count (56.49%) than 
second stem cutting period which had 54.33%. (Table 1). 

Plant height of stem cuttings

Plant height was signiϐicantly (p < 0.05) affected by 
variety. At two weeks after cuttings, variety Nicola resulted 
in the highest mean plant height (10.01 cm) followed by 
variety Lady Christl (9.43 cm) while variety Caruso had the 
lowest mean plant height (6.92 cm) and their difference is 
signiϐicant(p < 0.05). However, at 4 weeks after cuttings were 
made, variety Nicola had the highest mean plant height while 
Lady Christl had the lowest mean plant height (18.13 cm) and 
the difference was signiϐicant (p < 0.05) (Table 2).

The stem cutting period had a signiϐicant (p < 0.05) effect 
on mean plant height at 2 weeks after cutting but was not 
signiϐicant at 4 weeks after cuttings were made. At 2 weeks 
after cutting, the second cutting period resulted in signiϐicantly 
(p < 0.05) higher mean plant height (9.12 cm) than the ϐirst 
cutting period (8.45 cm) (Table 2).

The interaction between variety and stem cutting period 
was signiϐicant (p < 0.05) at both 2 and 4 weeks after cuttings 
were made (Table 2).

The interaction of variety and stem-cutting period on 
mean plant height is presented in Table 3. Two weeks after 
cutting, variety Nicola attained the longest height (10.85 cm) 
in the ϐirst cutting period while variety Lady Christl attained 
the longest height (12.44 cm) in the second cutting period 
(Table 3). However, four weeks after cutting, variety Caruso 
attained the longest height (26.22 cm) in the ϐirst cutting 
period while variety Nicola attained the longest height (29.12 
cm) in the second cutting period (Table 3).

Number of leaves of stem cuttings

Variety signiϐicantly (p < 0.05) affected the number of 
leaves formed at both 2 and 4 weeks after cutting. Two weeks 
after cuttings were made, variety Nicola had the highest mean 
number of leaves produced (8.10) followed by variety Caruso 
(7.80) while variety Lady Christl produced the lowest mean 
number of leaves (5.50) and their difference was signiϐicant
(p < 0.05) (Table 2). However, at 4 weeks after cuttings 
were made, variety Nicola had the highest mean number of 
leaves produced (14.86), followed by variety Lady Christl 
(11.86) while variety Caruso had the least mean number of 
leaves produced (10.40) and their difference was signiϐicant 
(p < 0.05) (Table 2).

Table 1: Effect of variety as affected by cutting period on percentage establishment of 
potato cuttings at 2 and 4 weeks after cutting during the 2021 season in Jos.

Treatment Establishment count of Stem cuttings
Variety 2 WAC 4 WAC
Nicola 75.08b 56.59b
Caruso 78.82a 57.83a

Lady Christl 75.26b 51.82c
LS * *

LSD0.05 2.00 1.21
Stem cuttings 

First cutting 69.44b 56.49a
Second cutting 83.33a 54.33b

LS * *
LSD0.05 3.15 1.47

Means within the column with a difference equal to or greater than their LSD 
represented by alphabets a,b,c are signiϐicantly different at 5% probability level; LS: 
Level of Signiϐicance; NS: Not Signiϐicant
*Signiϐicant at 5% probability level; LSD: Least Signiϐicant Difference; WAC: Weeks after 
Cutting

Table 2: Effect of variety and stem cutting period on mean plant height (cm) and 
number of leaves produced by potato cuttings at 2 and 4 weeks after transplanting 
during 2021 season in Jos.

Plant Height of Stem 
Cuttings (cm) Number of Leaves

Weeks after cutting Weeks after cutting
2 4 2 4

Variety
Nicola 10.01a 28.05a 8.10a 14.86a
Caruso 6.92c 21.89b 7.80b 10.40c

Lady Christl (V3) 9.43b 18.13c 5.50c 11.86b
LS * * * *

LSD0.05 0.56 0.64 0.17 0.35
Stem cuttings 

First cutting 8.45b 21.85a 7.33a 12.33a
Second cutting 9.12a 21.55a 6.93b 12.46a

LS * NS * NS
LSD0.05  0.5 0.77 0.21 0.42

Interaction of Variety x stem 
cutting period * * * NS

Means within the column with a difference equal to or greater than their LSD 
represented by alphabets a,b,c are signiϐicantly different at 5% probability level; LS: 
Level of Signiϐicance; NS: Not Signiϐicant
*Signiϐicant at 5% probability level; LSD: Least Signiϐicant Difference
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 The stem cutting period had a signiϐicant (p < 0.05) effect 
on the mean number of leaves produced by cuttings at 2 weeks 
after cuttings were made but was not signiϐicant (p < 0.05) at 
4 weeks after cuttings were made. At 2 weeks after cuttings 
were made, the ϐirst cutting period resulted in signiϐicantly 
(p < 0.05) higher mean number of leaves (7.33) than the 
second cutting period (6.93) (Table 2).

The interaction between variety and stem cutting period 
is signiϐicant (p < 0.05) at 2 weeks after cuttings were made, 
however, not signiϐicant (p < 0.05) at 4 weeks after cuttings 
were made (Table 2).

The interaction of variety and stem-cutting period on the 
mean number of leaves is presented in Table 3. Two weeks 
after cutting, variety Nicola produced the highest number of 
leaves (9.40) in the ϐirst cutting period, while variety Caruso 
produced the highest mean number of leaves (9.40) in the 
second cutting period (Table 3).

Total number of tubers formed 

Variety signiϐicantly (p < 0.05) affected the mean total 
number of tubers formed (Table 4). Variety Lady Christl 
produced the highest mean total number of tubers formed 
(55.66), this was followed by variety Nicola (50.33) while 
variety Caruso had the lowest mean total number of tubers 
(31.66) and their difference was signiϐicant (p < 0.05) 
(Table 4).

Methods of seed multiplication had a signiϐicant (p < 0.05) 
effect on the mean total number of tubers formed. Stem cutting 
method produces a signiϐicantly (p < 0.05) higher mean total 
number of tubers (84.88) than the conventional seed tuber 
method (52.77) (Table 4).

The stem-cutting period had a signiϐicant (p < 0.05) effect 
on total number of tubers formed. The second stem-cutting 
period had a signiϐicantly (p <0.05) higher mean number of 
tubers (58.55) than the ϐirst stem-cutting period (26.33) 
(Table 4).

The interaction variety X method was not signiϐicant. 
However, the interaction of the variety X stem cutting period 
was signiϐicant (p < 0.05) (Table 4). 

The interaction of variety X stem cutting period on the 
mean total number of tubers produced is presented in Table 5.
Variety Nicola produced the highest total mean number of 
tubers in the ϐirst stem cutting period (27.67), while, variety 
Lady Christl produced the highest total number of tubers in 
the second cutting period (79.67) (Table 5).

Number of ware (Sellable/Table potato for consumption) 

tubers formed

Variety had a signiϐicant (p < 0.05) effect on the mean total 
number of ware tubers formed. Variety Nicola had the highest 
mean total number of ware tubers (4.88), it was followed by 
variety Caruso (3.33) while variety Lady Christl had the lowest 
mean total number of ware tubers (2.88) and their difference 
was signiϐicant (p < 0.05) (Table 4).

Methods of seed tuber multiplication (Conventional seed 
tuber and stem cutting) did not have a signiϐicant (p < 0.05) 
effect on the total number of ware tubers formed (Table 4).

The stem-cutting period had a signiϐicant (p < 0.05) effect 
on mean number of ware tubers formed. The ϐirst stem-cutting 
period produced a signiϐicantly (p < 0.05) higher number 
of ware tubers (3.22) than the second stem cutting (2.33) 
(Table 4).

The interactions between variety X method, and variety 
X stem cutting period on mean number of ware tubers were 
signiϐicant (p < 0.05) (Table 4).

The interaction of variety X stem cutting period on a 
number of ware tubers produced is presented in Table 5. 
Variety Lady Christl produced the highest number of ware 
tubers in the ϐirst stem-cutting period (4.30). While variety 
Nicola was highest in the second stem-cutting period (4.67) 
(Table 5).

Table 3: Interaction of variety and stem cutting period on mean plant height (cm) and mean number of leaves produced at two and four weeks after cuttings.
Weeks after cutting

2 4
Treatment Stem cutting period Stem cutting period

Variety First cutting Second cutting First cutting Second cutting 
Plant Height (cm)

Nicola 10.85a 9.16b 20.98b 29.12a
Caruso 8.07b 5.76c 26.22a 17.56c

Lady Christl 6.43c 12.44a 18.37c 17.93b
LSD0.05 0.15 0.21

Number of Leaves
Nicola 9.40a 6.80b
Caruso 6.20c 9.40a

Lady Christl 6.40b 4.60c
LSD0.05 0.06

Means within the column with a difference equal to or greater than their LSD represented by alphabets a,b,c are signiϐicantly different at a 5% probability level; LSD: Least Signiϐicant 
Difference.
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The interaction of variety X method of propagation on the 
mean number of ware tubers produced is presented in Table 
6. Variety Caruso produced the highest number of ware tubers 
in the conventional method of propagation. However, variety 
Nicola produced the highest number of ware tubers in the 
stem-cutting method of propagation (Table 6).

Number of seed tubers formed

Variety signiϐicantly (p < 0.05) affected the mean total 
number of seed tubers formed. Variety Lady Christl had the 
highest mean total number of seed tubers (52.11) which was 
followed by variety Nicola (45.11) while variety Caruso had 

the lowest mean total number of seed tubers (28.22) and their 
difference was signiϐicant (p < 0.05) (Table 4).

Methods of seed tuber multiplication (conventional seed 
tuber and stem cutting) affected the mean number of seed 
tubers produced signiϐicantly (p < 0.05). Stem cutting method 
resulted in a signiϐicantly (p < 0.05) higher mean total number 
of seed tubers (78.55) than the conventional seed tuber 
method (46.88) (Table 4).

The stem-cutting period had a signiϐicant (p < 0.05) effect 
on mean number of seed tubers produced. The second stem-
cutting period produced signiϐicantly (p < 0.05) higher seed 
tubers (56.22) than the ϐirst stem-cutting period (22.33) 
(Table 4).

The interactions between the variety X method and variety 
X stem cutting periods on the mean number of seed tubers 
produced were signiϐicant (p < 0.05) (Table 4).

Table 5: Interaction of Variety and Stem Cutting Period on Total Number of Tubers 
Formed, Number of Ware and Number of Seed Tubers Formed.

Treatment Stem cutting period
Variety Cutting period 1 Cutting period 2 

Total number of Tubers 
Nicola 27.67a 70.67b
Caruso 25.67b 25.33c

Lady Christl 25.67b 79.67a
LSD0.05 0.70

Number of ware tubers
Nicola 3.33b 4.67a
Caruso 2.00c 1.00c

Lady Christl 4.30a 1.33b
LSD0.05 0.10

Number of seed tubers
Nicola 23.33a 66.00b
Caruso 23.67a 24.33c

Lady Christl 20.00b 78.33a
LSD0.05 0.70

Means within the column with a difference equal to or greater than their LSD 
represented by alphabets a,b,c are signiϐicantly different at a 5% probability level; LSD: 
Least Signiϐicant Difference.

Table 6: Interaction of Variety and Method of Propagation on Mean Number of Ware 
and Number of Seed Tubers Formed

Treatment Method of propagation
Variety Conventional seed tubers (M1) Stem cutting (M2)

Number of Ware Tubers Formed
Nicola 6.67b 4.00a
Caruso 7.00a 1.50c

Lady Christl 3.00c 2.83b
LSD0.05 0.10

Number of Seed Tubers Formed
Nicola 23.33c 44.67b
Caruso 36.67b 24.00c

Lady Christl 58.00a 49.17a
LSD0.05 0.70

Means within the column with a difference equal to or greater than their LSD 
represented by alphabets a,b,c are signiϐicantly different at a 5% probability level; LSD: 
least signiϐicant difference.

Table 4: Effect of variety as affected by the method of seed multiplication and stem cutting period on the total number of tubers formed, number of ware tubers, and number of seed 
tubers formed during the 2021 season in Jos.

Treatment Number of tubers formed
Total number of tubers Number of ware tubers formed Number of seed tubers formed

Variety
Nicola (V1) 50.33b  4.88a 45.11b
Caruso (V2) 31.66c 3.33b 28.22c

Lady Christl (V3) 55.66a 2.88c 52.11a
LS * * *

LSD0.05 0.93 0.12 0.93
Methods

Conventional seed tubers (M1) 52.77b 5.55a 46.88b
Stem cuttings 84.88a 5.55a 78.55a

LS * NS *
LSD0.05 1.21 0.16 1.19

Stem cuttings Period 
First cutting (S1) 26.33b 3.22a 22.33a

Second cutting (S2) 58.55a 2.33b 56.20b
LS * * *

LSD0.05 1.21 0.16 0.16
Interaction

Variety x Method NS * *
Variety x Stem cutting period * * *

 Means within the column with a difference equal to or greater than their LSD represented by alphabets a,b,c are signiϐicantly different at 5% probability level; LS: Level of Signiϐicance; 
NS: Not Signiϐicant
*Signiϐicant at 5% probability level; LSD: Least Signiϐicant Difference
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The interaction of variety X stem cutting period on the 
mean number of seed tubers produced is presented in Table 5.
Variety Lady Christl produced the lowest number of seed 
tubers in the ϐirst cutting period (20.00), while, variety Caruso 
produced the lowest number of seed tubers in the second 
cutting period (24.33) (Table 5).

The interaction of variety X method of propagation on the 
mean number of seed tubers produced is presented in Table 6. 
Variety Nicola produced the least number of seed tubers in the 
conventional method of propagation, while, variety Caruso 
produced the least number of seed tubers in the stem-cutting 
method of propagation (Table 6).

Total fresh weight of tubers formed

Variety had a signiϐicant (p < 0.05) effect on the mean total 
weight of tubers formed. Variety Nicola resulted in the highest 
mean total weight (631.77 g), this was followed by variety 
Lady Christl (566.11 g) while variety Caruso resulted in the 
lowest mean total weight (476.33 g) and their difference was 
signiϐicant (p < 0.05) (Table 7).

Methods of seed tuber multiplication (conventional seed 
tuber and stem cutting) affected the mean total weight of 
tubers formed signiϐicantly (p < 0.05). Stem cutting method 
resulted in a signiϐicantly (p <0.05) higher mean weight of 
tubers formed (913.00 g) than the conventional seed tuber 
method (761.22 g) (Table 7).

The stem-cutting period had a signiϐicant (p < 0.05) effect 
on the mean total weight of tubers formed. First stem cutting 
resulted in a signiϐicantly (p < 0.05) higher weight of tubers 
(493.88 g) than second stem cutting (419.11 g) (Table 7).

The interaction of the variety X method of propagation 

was signiϐicant. However, the interaction of the variety X stem 
cutting period was not signiϐicant (p < 0.05) (Table 7).

The interaction of the variety X method of propagation on 
the mean total fresh weight of tubers produced is presented 
in Table 8. Variety Caruso had the highest mean total fresh 
weight (933.00 g) of tubers produced in the conventional 
method of propagation, while, variety Nicola had the highest 
total fresh weight of tubers (603.50 g) in the stem-cutting 
method of propagation (Table 8).

Weight of ware (sellable) tubers formed

Variety signiϐicantly (p < 0.05) affected the mean total 
weight of ware tubers formed. Variety Nicola resulted in a 
higher mean total weight (216.33 g), this was followed by 
variety Caruso (176.00 g) while variety Lady Christl produced 
the lowest mean weight of ware tubers (131.44 g) and their 
differences were signiϐicant (p < 0.05) (Table 7).

Methods of seed tuber multiplication (conventional 
seed tubers and stem cutting) had a signiϐicant (p < 0.05) 
effect on the mean total weight of ware tubers formed. The 
conventional seed tuber method resulted in signiϐicantly (p < 
0.05) higher weight of ware tubers (268.33 g) than the stem 
cutting method (255.44 g) (Table 7).

Stem-cutting periods had a signiϐicant (p < 0.05) effect 
on the mean total weight of ware tubers formed. First stem 
cutting resulted in signiϐicantly (p < 0.05) higher mean weight 
of ware tubers (171.33 g) than second stem cutting (84.11 g) 
(Table 7).

The interactions between variety X method and variety X 
stem cutting periods were signiϐicant (p < 0.05) (Table 7).

Table 7: Effect of variety as affected by the method of propagation and stem cutting periods on the total weight of tubers formed, weight of ware tubers, and weight of seed tubers 
formed during the 2021 season in Jos.

Treatments Total weight of tubers (g) Weight of ware tubers (g) Weight of seed tubers formed (g)
Variety

Nicola (V1) 631.77a 216.33a 420.55b
Caruso (V2) 476.33c 176.00b 325.55c

Lady Christl (V3) 566.11b 131.44c 436.11a
LS * * *

LSD0.05 35.12 7.96 8.46
Methods

Conventional seed tubers (M1) 761.22b 268.33a 518.55b
Stem cuttings (M2) 913.00a 255.44b 663.66a

LS * * *
LSD0.05 45.88 7.96 11.05

Stem cuttings Period 
First cutting (S1) 493.88a 171.33a 320.66b

Second cutting (S2) 419.11b 84.11b 343.00a
LS * * *

LSD0.05  45.88 7.96 11.05
Interaction

Variety x Method * * *
Variety x Stem cutting NS * *

Means within the column with a difference equal to or greater than their LSD represented by alphabets a,b,c are signiϐicantly different at 5% probability level; LS: Level of 
Signiϐicance; NS: Not Signiϐicant
*Signiϐicant at 5% probability level; LSD: Least Signiϐicant Difference.
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The interaction of variety X method of propagation on the 
fresh weight of ware tubers produced is presented in Table 8. 
Variety Caruso had the highest weight of ware tubers in the 
conventional method of propagation, while, variety Nicola 
produced the highest weight of ware tubers (189.67 g) in the 
stem-cutting method of propagation (Table 8). 

The interaction of the variety X stem cutting period is 
presented in Table 9. Variety Lady Christl produced the 
highest fresh weight of ware tubers (232.67 g) in the ϐirst stem 
cutting period, while, variety Nicola produced the highest 
fresh weight of ware tubers (187.67 g) in the second cutting 
period (Table 9).

Weight of seed tubers formed

Variety had a signiϐicant (p < 0.05) effect on the mean 
total weight of seed tubers formed. Variety Lady Christl had 
a higher mean weight of seed tubers (436.11 g), it was then 
followed by variety Nicola (420.55 g) while variety Caruso 
resulted in the lowest mean weight of seed tubers (325.55 g) 
(Table 7).

Methods of seed multiplication (conventional seed tuber 
and stem cutting) signiϐicantly (p < 0.05) affected the mean 
weight of seed tubers formed. Stem cutting method produced 
signiϐicantly (p < 0.05) higher mean total weight of seed 
tubers (663.66 g) than the conventional seed tuber method 
(518.55 g) (Table 7).

Stem-cutting periods had a signiϐicant (p < 0.05) effect on 
the mean weight of seed tubers formed. The second stem-
cutting period resulted in a signiϐicantly (p < 0.05) higher 
mean weight of seed tubers (343.00 g) than the ϐirst stem-
cutting period (320.66 g).

There were signiϐicant (p < 0.05) interactions between 
variety X method and variety X stem cutting periods on the 
mean weight of seed tubers formed (Table 7).

The interaction of variety X method of propagation on the 
mean fresh weight of seed tubers produced is presented in 
Table 8. Variety Caruso had the highest fresh weight of seed 
tubers (588.67 g) produced in the conventional method of 
propagation, while, variety Nicola produced the highest fresh 
weight of seed tubers (416.17 g) in the stem cutting method of 
propagation (Table 8).

The interaction of variety X stem cutting period on the 
mean fresh weight of seed tubers produced is presented in 
Table 9. Variety Nicola had the highest mean fresh weight of 
seed tubers (388.33 g) in the ϐirst stem-cutting period, while, 
variety Lady Christl had the highest fresh weight of seed 
tubers (474.67 g) in the second cutting period (Table 9).

Discussion
The results obtained from the research study  showed that 

variety and stem-cutting period had a signiϐicant (p < 0.05)
effect on the mean establishment of seedlings from stem 
cuttings. This cultivar variation could be due to genetic 
differences in rooting ability. A study [30] reported varieties 
signiϐicantly affecting the rooting of potato cuttings. The 
signiϐicant effect of the stem-cutting period could be due to the 
age of the mother plant when the cuttings were made. It was 
observed [31] that the age of mother plants determines the 
maturity of the stem from which the cuttings were taken. It 
was suggested [32] that juvenile cuttings have been shown to 
root better than matured cuttings possibly due to an increase 
in ligniϐication in older cuttings and the production of rooting 
inhibitors as stem age is increased.

The plant height was signiϐicantly (p < 0.05) affected by 
variety. It could possibly be due to the varietal response to 
sunlight and the root’s response to nutrients. It was reported 
[27] that the length of the cutting is correlated with the 
endogenous reserves (e.g. carbohydrate) to support early 
growth of the cuttings. It was reported [30] that potato plant 
height depends on its genetic origin. The stem cutting period 
had a signiϐicant (p < 0.05) effect on mean plant height at 2 
weeks after cuttings were made but not different at 4 weeks 

Table 8: Interaction of variety and method of propagation on the total weight of tubers 
formed, weight of ware, and weight of seed tubers formed (g).

Treatment Method of propagation

Variety Conventional seed tubers (M1) Stem cutting (M2)

Total Weight of Tubers Formed (g)

Nicola 688.33b 603.50a

Caruso 933.00a 248.00c

Lady Christl 662.33b 518.00b

LSD0.05 26.79

Weight of Ware Tubers Formed (g)

Nicola 269.67b 189.67a

Caruso 414.33a 58.83c

Lady Christl 121.00c 136.67b

LSD0.05 4.66

Weight of Seed Tubers Formed (g)

Nicola 429.33c 416.17a

Caruso 588.67a 194.00c

Lady Christl 537.67b 388.33b

LSD0.05 6.46
Means within the column with a difference equal to or greater than their LSD 
represented by alphabets a,b,c are signiϐicantly different at a 5% probability level; LSD: 
Least Signiϐicant Difference.

Table 9: Interaction of Variety and Stem Cutting Period on Total Weight of Tubers 
Formed, Weight of Ware, and Weight of Seed Tubers Formed.

Treatment Stem cutting period

Variety Cutting period 1 Cutting period 2 

Weight of ware tubers (g)

Nicola 191.67b 187.67a

Caruso 89.67c 24.00c

Lady Christl 232.67a 40.67b

LSD0.05 4.66

 Weight of seed tubers (g)

Nicola 388.33a 444.00b

Caruso 277.67c 110.33c

Lady Christl 296.00b 474.67a

LSD0.05 6.46
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after cuttings were made. This could be due to the vegetative 
stage of the mother plant from which cuttings were made 
and the rate of aeration. It has been suggested [33] that a 
higher aeration volume of roots results in an increase in stem 
length. A study reported [27] that the increase in root aeration 
results in higher stem growth. It was also reported [31] that 
cuttings derived from 2- and 3-week-old plants had faster 
root initiation and shoot elongation.

Variety had a signiϐicant (p < 0.05) effect on mean number 
of leaves produced by stem cuttings at both 2 and 4 weeks after 
cuttings were made. This could be due to genetic variability 
between the varieties used. It was reported [34] that plant 
height and number of leaves are highly related to hormonal 
balance and growth regulators among potato varieties. It 
has been suggested [35] that the higher photosynthetic rate 
among potatoes is due to the chlorophyll content of the leaves. 
The stem cutting period had a signiϐicant (p < 0.05) effect on 
the mean number of leaves produced at 2 weeks after cuttings 
were made. However, at 4 weeks after cuttings were made 
both the ϐirst and second cutting periods were similar. It could 
be due to cutting size. As reported [27], the cuttings’ size 
affects the growth and canopy of cuttings. The bigger the size 
of the cutting, the more the endogenous reserves and faster 
cell division.

The total number of tubers formed was signiϐicantly 
(p < 0.05) affected by variety. It could be due to climatic 
conditions during the growth of cuttings. It was reported [36] 
that high-temperature stresses during tuberization cause a 
reduction in number of tubers by up to 50%. A report [37] 
suggested that the total number of tubers is higher in plants 
obtained from cuttings than conventional seed propagation. 
The methods used had a signiϐicant effect on total number 
of tubers formed. This could be due to a higher number of 
cuttings obtained. It was reported [26] that a higher number 
of stems was obtained from cuttings, resulting in a higher 
number of tubers. As reported [17], stem cuttings provide a 
higher multiplication ratio than conventional propagation.

The total number of ware (sellable tubers) tubers formed 
was signiϐicantly (p < 0.05) affected by variety. It could be due 
to the day length effect and multiplication cycles of cuttings. 
As reported [38], the tuber size of potatoes is inϐluenced 
by nitrogen, cultivar, and climatic conditions. It has been 
reported [39] that the number of multiplication cycles of 
stem cuttings gets marketable quantity tubers. Methods 
signiϐicantly affected the total number of ware tubers formed. 
This could be due to the propagation method used. It was 
reported [40] that conventional tuber propagation results in 
bigger tuber size than tubers from cuttings. As reported [26], 
the proportion of marketable tubers was less in crops from 
conventional propagation than in stem cutting.

Total number of seed tubers formed was signiϐicantly 
(p < 0.05) affected by variety. This could be due to differences 
in stolon number and tuber formation among all types of 

planting materials. It has been suggested [41] that genetic 
viability may be responsible for stolon number. Also, it was 
reported [42] that conventional seed tuber propagation is 
one of the slowest of seed multiplication. Methods had a 
signiϐicant (p < 0.05) effect on the total number of seed tubers 
formed. This could be due to higher cuttings being raised as 
seedlings. This was reported [43] with an increase in tuber 
number, the size reduces, so more seed tubers are produced. 
Also, it was reported [44] that high stem number increases 
the number of small-sized tubers preferred by the seed 
market. Additionally, it was reported [45] that stem cuttings 
had a higher multiplication ratio than conventional seed 
propagation. 

Conclusion
The study aimed to evaluate seed potato production from 

stem cuttings and conventional seed tubers. 

The varieties used responded differently, Variety Nicola 
had the highest establishment count of stem cuttings, followed 
by Caruso, while Lady Christl had the least. However, variety 
Lady Christl had the highest number of tubers, followed by 
Nicola, while Caruso had the least number of tubers, this 
suggests that Caruso had a lower multiplication ratio.

The study showed that Stem cutting method of 
multiplication produced signiϐicantly (p < 0.05) a higher 
mean total number of tubers (84.88) than the conventional 
seed tuber method (52.77), suggesting that stem cutting is 
a better alternative to rapidly multiply seed potatoes than 
conventional seed tuber propagation. Stem cutting produced 
signiϐicantly more seed tubers (78.55) than conventional seed 
tuber propagation (46.88). It is therefore recommended that 
the use of stem cuttings as a tool for rapid seed multiplication 
of potatoes should be adapted to aid in the production of seed 
potato tubers in countries where plant tissue culture facilities 
are not available. The use of stem cuttings to propagate 
potatoes will reduce the cost of production of potatoes.

Limitations of the study and suggestions of areas for future 

research

Limitations of the study: First, the experiment was potted 
and was not tried in the open ϐield, second, growth hormones 
were not used to enhance the rooting of cuttings, growth, and 
development of the plants, lastly, growth media (substrates) 
was not varied to determine which one will enhance rooting 
and establishment of stem cuttings.

Therefore, further research is suggested to evaluate seed 
potato multiplication using stem cuttings in the open ϐield. 
Research should also be carried out to evaluate the effect of 
different growth hormones on the rooting and establishment 
of potato stem cuttings. Also, further research should be 
carried out to evaluate the effect of different growth media on 
the rooting and establishment of potato stem cuttings.
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