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The Efficiency of Different Methods  
of Growing Sweet Potato (Ipomoea batаtas) Planting Material

Abstract. The purpose of the study was to determine the efficiency of different methods of obtaining 
sweet potato planting material (through potted seedlings or unrooted cuttings) in the conditions of the 
Left-Bank Forest-Steppe of Ukraine. Research methods: field, laboratory, calculation and statistical. 
The potting method facilitates the formation of more developed plants (with an increased number 
of shoots per plant and their total length). Slips as a method of obtaining planting material for sweet 
potatoes provides more intensive growth rates, the formation of tuber yields at the level of 14.8 t/ha  
with a high content of dry matter (13.8%), starch (10.7%) and vitamin C (5.33 mg/100 g). When using 
potted seedlings, some sweet potato bushes are found to have deformed tubers (3.5%), but the 
proportion of bushes that do not form tubers at all decreases (8.3% compared to 10.0% when using slips)
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RELEVANCE
Sweet potato is a fairly widespread crop in the 
world, cultivated in more than 100 countries 
across an area of more than 8.5 million hec-
tares. Annual global production reaches 106.5 
million tons, which ranks third among tuberous 
plants after potatoes and cassava (Woolfe, 2008; 
Ramirez R., 1991).

In African countries, it is cultivated as a crop 
preventing hunger and for vitamin A deficiency 
(Ankumah, Khan, Mwamba, Kpomblekou, 2003), 
which makes it a valuable dietary food product, 
sometimes as a staple, but usually as an alterna-
tive food (Nicanor, George, Michael, 2015; Herit-
ier et al, 2018). Sweet potatoes are characterized 
by high yields and pleasant taste; they contain 
a large amount of potassium, antioxidants, vi-
tamins A and C, group B (B1, B2, B3, B6, folic acid), 
phosphorus, and magnesium. Sweet potato tu-
bers are high in complex carbohydrates and fibre 
(Rees et al, 1998; Rosas-Ramirez, Pereda-Miran-
da, 2013; Sochinwechi, Dilip, Ramasamy, 2017; 
Dinu, Soare, Babeu, Hoza, 2018).

ANALYSIS OF RECENT RESEARCH 
AND PUBLICATIONS

Sweet potatoes are propagated both generative-
ly and vegetatively. The first method is of inter-
est only to geneticists and breeders. Vegetative 
propagation using slips (cuttings or unrooted 
shoots) is the most common form of propaga-
tion. Slips (cuttings) are planted immediately or 
no later than four days after cutting; the material 
for planting should be undamaged by diseases 
and pests to prevent their transfer to the main 
crop area (Youg, 1961; Lencha, Birksew, Dikale, 
2016; Zebarth, Arsenaut, Sanderson, 2006).

The results of studies conducted in Ghana 
have shown that the use of sweet potato tubers 
with 5-6 nodes results in a positive trend to-
wards an increase in the number and weight of 
marketable tubers and tuber length compared to 

cuttings with 4 nodes. A significant increase in 
the biometric parameters of sweet potato plants 
and yield was also achieved using apical cuttings 
compared to cuttings obtained from semi-lig-
nified shoots (Essilfie, Dapaah, Tevor, Dark-
wa, 2016). The advantage of apical (non-lignified) 
cuttings as planting material for sweet potato 
has been proven in other studies (Belehu, 2003; 
Ravi and Indira, 2010; Atu, 2014; Lencha, 2016).

According to F.M.  Amoah (1997), with suf-
ficient potassium nutrition (K60-120), it is effec-
tive to use sweet potato blinds with 5-7 nodes 
as planting material, the use of which provides 
a significant increase in leaf surface area, leaf 
weight per plant, yield of marketable tubers, 
etc. Research by Ethiopian scientists showed 
that cuttings with 9 nodes (compared to cut-
tings with 5 and 7 nodes) were more preferable 
for planting, which ensured an increase in the 
number of tubers in the bush, an increase in 
the total yield and a yield of marketable tubers 
(Nebiyu &Getachew, 2015). According to the re-
sults of research by D. Markos & G. Loha (2016), 
using sweet potato cuttings of 30-40 cm in size 
together with other technological measures re-
sults in a tuber yield of 50-60 t/ha.

To obtain the maximum number of cuttings 
(slips) in Ukraine, sweet potato tubers are ger-
minated in greenhouses starting in January and 
February. To maximise shoot growth, a hot, hu-
mid environment is created in the greenhouse 
(temperature in the range of 22-28°C, air hu-
midity – 85-90%). There are two methods of ob-
taining planting material: gradual cutting (apical 
shoots with 5-6 nodes) and planting them in pots 
or cassettes with a volume of at least 250 ml, or 
the formation of longer shoots of sweet pota-
toes and their cutting on the day of planting. In 
the Forest-Steppe of Ukraine, sweet potatoes 
are planted in the second or third decade of May, 
when the threat of frost has passed. At the same 
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time, the air temperature is expected to be at 
least 15-17°C (Potopalsky and Yurkevich, 2005).

Each of the above methods of obtaining 
planting material has its own advantages and 
disadvantages. For growing sweet potato seed-
lings through pots or cassettes, more cuttings 
can be obtained from one tuber, but this meth-
od is more resource- and labour-intensive and 
often causes the formation of more deformed 
tubers (bending of roots in a small volume of 
the substrate). The second method is much less 
expensive, but the yield of planting material is 
reduced by 20-40%.

The purpose of the study is to determine 
the efficiency of different methods of obtaining 
sweet potato planting material (through potted 
seedlings or unrooted cuttings) in the conditions 
of the Left-Bank Forest-Steppe of Ukraine.

MATERIALS AND METHODS
The research was conducted during 2019-2020 
in the laboratory of agrochemical research and 
product quality of the Institute of Vegetable 
and Melon Growing of the National Academy of 
Sciences of Ukraine. The soil of the experimen-
tal plot is a typical low-humus light loamy cher-
nozem on loess loam (the arable layer (0-25 cm) 
contains 4.3% humus; hydrolysable nitrogen  – 
139.0 mg/kg; mobile phosphorus – 106-119 mg/kg  
and exchangeable potassium – 93 mg/kg of soil; 
hydrolytic acidity – 2.8 mEq per 100 g of soil; pH 
of salt extract – 5.7; the sum of absorbed bases – 
26.0 mEq per 100 g of soil).

Sweet potato tubers were placed in boxes 
with a substrate for growing seedlings in the 
first and second ten-day period of February, sub-
merged halfway into the substrate. The temper-
ature in the greenhouse was maintained at 22-
24°C, the humidity was 75-85%, and the substrate 
was regularly irrigated. Periodically (once every 
20-25 days), plants were treated with biologi-
cal products to optimise nutrition and prevent 

the development of diseases (HelpRost vegeta-
ble, 10 ml/l; Phytohelp, 15 ml/l; Liposam, 5 ml/l).

The research studied two ways to obtain 
planting material:

1)  through potted seedlings  – gradual (dur-
ing March - April) cutting of apical shoots with 5 
nodes and planting them in 400 ml pots, where 
the cuttings are then rooted and grown (irriga-
tion and fertilisation according to the system 
used on mother plants);

2)  through slips (unrooted cuttings)  – long 
shoots are formed in half of the boxes with uter-
ine tubers, which are cut into slips with 5 knots 
on the day of planting seedlings in the field.

Planting of both potted seedlings and slips 
was carried out in the third ten-day period of 
May according to the planting scheme (90 + 50) x 
25 cm (58 thousand pcs/ha) with the background 
use of fertilisers (N370P370K450), drip irrigation and 
mulching of the soil with straw. The research 
was performed using the sweet potato variety 
Slobozhansky Rubin following generally accept-
ed methods (Dospekhov, 1985; Bondarenko and 
Yakovenko, 2001). The total area of the plot was 
33.6 m2, the accounting area was 21 m2, and the 
replication was four times.

RESULTS AND DISCUSSION
It was established that in terms of biometric pa-
rameters in the first half of the growing season, 
sweet potato plants grown from unrooted cut-
tings (“slips”) were inferior to plants from pot-
ted seedlings (Table 1). Thus, in the middle of the 
period of development of sweet potato plants 
(July), the number of shoots on plants grown 
from the slips was 2.1  pcs./plant with a total 
shoot length of 78.3  cm/plant. On sweet potato 
plants grown from potted seedlings, the num-
ber of shoots was 3.2 pcs./plant, the total length 
of shoots was 96.9 pcs./plant. A similar pattern 
is observed over the years of research. During 
the period of active formation and growth of 
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Figure 1. The yield of sweet potato tubers by different methods  
of seedlings production (2019-2020):  

LSD0,95 (2019) = 3.8 t/ha; LSD0,95(2020) = 1.04 t/ha

Table 1. Biometric parameters of sweet potato plants  
by different methods of seedling production (2019-2020)

tuber mass (August), this trend persists, but 
the difference between the variants decreases,  

indicating a more intensive development of 
plants from non-rooted cuttings.

Method of obtaining sweet potato 
seedlings

Biometric parameters of plants

Number of shoots, pcs./plant Total length of shoots on the plant, cm

2019 2020 average 2019 2020 average

First ten-day period of July

Potted seedlings 1.45 5.0 3.2 75.6 275.2 96.9

Slips 1.20 3.0 2.1 48.1 145.6 78.3

LSD0,95 0.09 0.22 3.55 9.67

First ten-day period of August

Potted seedlings 2.05 9.0 5.5 166.0 691.0 428.5

Slips 1.70 8.0 4.9 134.6 633.0 383.8

LSD0,95 0.11 0.43 11.5 34.7

In terms of tuber yield, the methods of 
obtaining seedlings did not differ significant-
ly (Fig.  1). Over the years of research, there 
has even been a positive trend towards an 
increase in the yield of sweet potato tubers 

when grown through slips; the difference over 
the years of research ranged from 0.2-1.0  t/
ha). There was a positive tendency towards an 
increase in sweet potato yield (16.9 t/ha) when 
using slips.
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Furthermore, the use of potted seedlings 
leads to the formation of sweet potato bush-
es with deformed tubers (up to 3.5% of the to-
tal number of plants), which is associated with 
a certain bending of the roots at the stage of 
their growth in a limited space of pots (Fig.  2). 
It was also found that some plants did not form 
full tubers at all: 8.3% when using potted seed-
lings, and 10.0% when using slips. This fact is 

attributed to the stressful reaction of sweet po-
tato plants to various abiotic factors, primarily 
to temperature. The temperature minimum 
for sweet potato plants ranges from 12-15°C. 
Since during the summer in the Left-Bank For-
est-Steppe zone of Ukraine, the air tempera-
ture at night can briefly drop below this thresh-
old, some plants cannot withstand the stress 
load and do not form tubers.

Table 2. The influence of different methods of seedling preparation  
on the biochemical composition of sweet potato tubers (average for 2019-2020)

8.3
3.5

potted seedlings

88.2 90

10
slips

with normal tubers 

without tubers

 with normal tubers 
without tubers
with deformed tubers

Figure 2. The ratio of plants with different quality of tubers depending  
on the methods of obtaining seedlings, %

According to the basic parameters of the 
biochemical composition of tubers, there 
were no significant differences between dif-
ferent methods of obtaining planting materi-
al for sweet potato (Table 2).But there is a pos-
itive trend towards an increase in the content 
of dry matter in tubers (by 0.7%), vitamin C 

(0.26 mg/100 g) and starch (0.3%) when grow-
ing sweet potatoes from slips. A negative fac-
tor in the use of slips is a significant increase 
in nitrate content in sweet potato tubers to 
133  mg/kg of fresh weight against 22.4  mg/
kg of fresh weight in tubers grown from pot 
seedlings.

Method of 
obtaining sweet 
potato seedlings

Content in tubers, %

dry 
matter

total 
sugar

vitamin C, 
mg/100 g starch nitrates,

mg/kg

Potted seedlings 13.1 3.47 5.07 10.4 22.4

Slips 13.8 3.46 5.33 10.7 113.0

LSD0,95 (by year) 1,12; 0,98 0,32; 0,29 0,57; 0,62 0,94; 0,88 7,8; 5,7
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CONCLUSIONS

The potting method of producing sweet potato 
planting material provides for the formation of 
more developed plants (with a greater number of 
shoots per plant and their total length). However, 
plants grown from unrooted cuttings (blinds) are 
characterised by a more intensive growth rate, 
resulting in a decrease in the difference in the 
indicated biometric parameters in the second 
half of the sweet potato growing season.

Slips as a method of obtaining planting ma-
terial for sweet potatoes provide the formation 
of tuber yields at the level of 14.8 t/ha with a high 
content of dry matter (13.8%), starch (10.7%) and 
vitamin C (5.33 mg/100 g).

When using potted seedlings, some sweet 
potato bushes are found to have deformed tu-
bers (3.5%), but the proportion of bushes that do 
not form tubers at all decreases (8.3% compared 
to 10.0% when using slips).

REFERENCES
[1]	 Amoah, F.M. (1997). The effect of number of nodes per cutting and potassium fertilizer on the 

growth, yield and yield components of sweet potatoes (Ipomoea batatas Poir). Ghana Journal of 
Agricultural Science, 30 (1), 53-62. doi: 10.4314/gjas.v30i1.1978 [in English].

[2]	 10. Lencha, B., Birksew, A., & Dikale, G. (2016). The Evaluation of Growth Performance of Sweet 
Potato (Ipomoea batatas L.) Awassa Var. by Using Different Type of Vine Cuttings. Food Science 
and Quality Management, 54, 55-65 [in English].

[3]	 Markos, D., & Loha, G. (2016). Sweet Potato Agronomy Research in Ethiopia: Summary of 
Past Findings and Future Research Directions. doi:  10.20448/JOURNAL.512/2016.3.1/512.1.1.11  
[in English].

[4]	 Nebiyu, K.B., & Getachew, M. (2015). Effect of Number of Nodes and Storage Duration of Vine 
Cuttings on Growth, Yield and Yield Components of Sweet Potato (Ipomoea batatas L.) at Jimma, 
Southwest Ethiopia. Journal of Biology, Agriculture and Healthcare, 5, 51-64 [in English].

[5]	 Nicanor, O.O., George, O.A., Michael, W.O., Edward, G. (2015). Development of High Protein and 
Vitamin A Flakes from Sweet Potato Roots and Leaves Karuri. Open Access Library Journal, 7. 
doi: 10.4236/oalib.1101573 [in English].

[6]	 Potopalsky A.I., & Yurkevich L.N. (2005). Tretomu tysyacholittyu  – novi roslyny dlya zdorovya, 
dobrobutu, krasy i dovholittya. Chastyna II. Ovochevi kultury [The third millennium – new plants 
for health, well-being, beauty and longevity. Part II. Vegetable crops]. Kiev: Koloobig. 168  p.  
[in Ukrainian].

[7]	 Ramirez, Р. (1991). Cultivation harvesting and storage of sweet potato products. In: Roots, tubers, 
plantains and bananas in animal feeding. (Eds Machin, D.; Nyvold, S.), Proceedings of the FAO 
Expert Consultation held in CIAT, Cali, Colombia 21-25 January 1991; FAO Animal Production  
and Health, 95 [in English].

[8]	 Rosas-Ramirez, D., & Pereda-Miranda, R. (2013). Residuous glycosides from yellow-sweet sorts of  
sweet potatoes (Ipomoea batatas). Mexico: Faculty of Culture, National Autonomous University 
of Mexico, Ciudad University. [in English].

[9]	 Rees, D., Kapinga, R., Rwiza, E., Mohammed, R., Van Oirschot, Q., Carey, E., & Westby, A. (1998). 
The potential for extending shelf – lifeof sweet potato in East Africa through cultivar selection. 
Tropical Agriculture, 75, 208-211 [in English].



The efficiency of different methods of growing sweet potato...

Plant and Soil Science (12)1118

[10]	 Ravi, V., & Indira, P. (2010). Crop Physiology of Sweetpotato. Horticultural Reviews, 23, 277-316. 
doi: 10.1002/9780470650752.CH6. [in English].

[11]	 Sochinwechi, N., Dilip, N., & Ramasamy, R. (2017). Bioactive Compounds in Organic Sweetpotato. 
Journal of Advances in Molecular Biology, 1(2), 81-90. [in English].

[12]	 Ankumah, R.O., Khan, V., Mwamba, K., & Kpomblekou, К. (2003). Thein fluence of source and 
timing of nitrogen fertilizers on yield and nitrogen use efficiency off our sweet potato cultivars. 
Agriculture, ecosystems and the environment, 100 (2-3), 201-207 [in English].

[13]	 Woolfe, J.A. (2008). Sweet potato: an untapped food resource. UK: Cambridge University Press. 
[in English].

[14]	 Yakovenko, K.I. (Eds). (2001). Metodyka doslidnoyi spravy v ovochivnytstvi i bashtannytstvi 
[Methodology of experimental work in vegetable and melon growing]. Kharkiv: Osnova. 369 p. 
[in Ukrainian].

[15]	 Youg, C.K. (1961). Effects of thermos Ipomoea batatas under controlled conditions. Plant 
physiologyc, 5, 680-684. [in English].

[16]	 Zebarth, В.J., Arsenaut, W.J., & Sanderson, J.B. (2006). Effect of spacing and n fertilizer use 
efficiency parameter of two potato cultivars. Am.j. potato res., 83, 289-296. [in English].

[17]	 Atu, L.L. (2014). Studies on propagation materials and growing conditions for sweetpotato 
[Ipomoea Batatas (L.) Lam] production. University of Queensland. 139  р. doi:  10.14264/
UQL.2014.378. [in English].

[18]	 Belehu, T. (2013). Agronomical and physiological factors affecting growth, development and 
yield of sweet potato in Ethiopia. Pretoria: University of Pretoria. 227 р. URI: http://hdl.handle.
net/2263/26671. [in English].

[19]	 Dinu, М., Soare, R., Bаbeanu, C.G., & Hoza, G. (2018). Analysis of nutritional composition and 
antioxidant activity of sweet potato (Ipomoea batatas L.) leaf and petiole. Journal of Applied 
Botany and Food Quality, 9, 120-125.

[20]	 Dospekhov, B.A. (1985). Metodika polevoho opyta. [Method of research work] Moscow: 
Ahropromyzdat [in Russian].

[21]	 Essilfie, M.E., Dapaah, H.K., Tevor, J.W., & Darkwa, K. (2016). Number of Nodes and Part of 
Vine Cutting Effect on the Growth and Yield of Sweetpotato (Ipomoea batatas (L.)  Lam) in 
Transitional Zone of Ghana. International Journal of Plant & Soil Science, 9 (5), 1-14. doi: 10.9734/
IJPSS/2016/22776. [in English].

[22]	 Heritier, K.M., Kahiu, N., Florence, M., Olubayo, B., Musembi, K., & James, W. (2018). Agronomic 
Performance of Kenyan Orange Fleshed Sweet Potato Varieties. Jurnal of Plant Studies, 2, 11-19 
[in English].

[23]	 Lencha, B. (2016). The Evaluation of Growth Performance of Sweet Potato (Ipomoea Batatas L.) 
Awassa Var. by Using Different Type of Vine Cuttings. Food Science and Quality Management, 54, 
55-65 [in English].



Kuts et al.

Plant and Soil Science (12)1 119

О.В. Куц
Доктор сільськогосподарських наук, старший науковий співробітник
Інститут овочівництва і баштанництва Української академії аграрних наук
62478, вул. Інститутська, 1, смт. Селекційне, Україна

В.І. Михайлин
Кандидат сільськогосподарських наук
Інститут овочівництва і баштанництва Української академії аграрних наук
62478, вул. Інститутська, 1, смт. Селекційне, Україна

І.І. Семененко
Кандидат сільськогосподарських наук
Інститут овочівництва і баштанництва Української академії аграрних наук
62478, вул. Інститутська, 1, смт. Селекційне, Україна

С.В. Шевченко
Аспірант
Інститут овочівництва і баштанництва Української академії аграрних наук
62478, вул. Інститутська, 1, смт. Селекційне, Україна

Ефективність різних способів вирощування садивного 
матеріалу батату (Ipomoea batаtas)

Анотація. Мета дослідження – визначити ефективність різних способів отримання садивного 
матеріалу батату (через горщечкову розсаду або невкорінені живці) в умовах Лівобережного 
Лісостепу України. Методи досліджень: польовий, лабораторний, розрахунково-статистичний. 
Метод горщикування сприяє формуванню більш розвинених рослин (зі збільшеною кількістю 
пагонів на рослині та їх загальною довжиною). Розсада як спосіб отримання садивного 
матеріалу батату забезпечує більш інтенсивні темпи росту, формування врожайності бульб 
на рівні 14,8  т/га з високим вмістом сухої речовини (13,8%), крохмалю (10,7%) та вітаміну С 
(5,33 мг/100 г). При використанні горщечкової розсади частина кущів батату має деформовані 
бульби (3,5%), але частка кущів, які взагалі не формують бульб, зменшується (8,3% порівняно з 
10,0% при використанні розсади)

Kлючові слова: батат, спосіб вирощування садивного матеріалу, урожайність, якість 
продукції, сліпи, розсада в горщиках


