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Abstract: Potato is a crucial food and cash crop in Bangladesh, acting as a staple 

crop for food security due to its nutritional value, broad adaptability, and early 

maturity. However, the potato productivity is limited by several factors. One of the 

crucial limiting factors is the size of the seed tuber, which is not specified. During 

the period from November 2022 to February 2023, a study was carried out in the 

research field of the Department of Agriculture at Noakhali Science and Technology 

University, Bangladesh to investigate how varying tuber sizes impact the growth and 

yield of potatoes. The study was structured in a Randomized Complete Block 

Design (RCBD) with three treatments and three replications. The treatment 

combinations were T0 (Quarter size of potato tuber), T1 (Half size of potato tuber), 

T2 (Full size of potato tuber) respectively. Data was collected from various phases of 

plant growth and development viz, plant height, number of leaves per hill, number of 

stems per hill, number of tuber per plant, gross yield per hectare, unmarketable yield 

per hectare, marketable yield per hectare, small size tuber (%), medium size tuber 

(%) and large size tuber (%). The highest unmarketable yield (5.81 t ha-1), small size 

tuber (37.73%) and medium size tuber (40.92%) was recorded from T0 (Quarter size 

of potato tuber) whereas the lowest unmarketable yield (3.11 t ha-1), small size tuber 

(19.07%) and medium size tuber (32.92%) was obtained from the treatment T2 (Full 

size of potato tuber). Highest plant height (53.12 cm), number of leaves per hill 

(491.67), number of stems per hill (7.48), number of tuber per plant (19.66), gross 

yield (33.43 t ha-1), marketable yield (30.19 t ha-1) and large size tuber (48.03%) was 

found in treatment T2 (Full size of potato tuber) whereas lowest data recorded from 

treatment T0 (Quarter size of potato tuber). Observing the results, it can be stated 

that planting of full size of potato tuber seed for potato cultivation gave better 

growth, yield and yield contributing characters of potato. 
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INTRODUCTION 

Potato (Solanum tuberosum L.) is a tuber crop that 

belongs to the family of Solanaceae. It ranks as one of the 

key vegetable crops globally (Grewal et al., 1992). After 

maize, rice, and wheat, it ranks as the fourth most 

significant food crop world. Bangladesh ranks as the 7th 

largest producer of potatoes globally. In Bangladesh, it 

holds the second position in production after rice 

(FAOSTAT, 2018) with a combined yield of approximately 

8.8 million tons in 2019-2020 (FAOSTAT, 2020). In 

Bangladesh, the combined area covered by potato 

cultivation, yield per hectare and overall production amount 

to 444534.41 hectares, 19.35 tons per hectare, and 8603000 

metric tons respectively (BBS, 2022). It accounts for up to 

55% of the overall vegetable need in Bangladesh (BBS, 

2022). Potato production in Bangladesh is on the rise every 

day, leading to a rapid increase in consumption as well 

(BBS, 2022). Unlike the majority of primary food crops, 

this crop produces higher calories and protein per land area 

with less water and time needed (Upadhya, 1995). 

Potato is not just a vegetable crop, but it also serves as a 

substitute for rice and wheat as a food crop (Brown, 2005). 
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 Potato is considered the most superior vegetable with 

high levels of carbohydrates, digestible protein, starch, 

sugar, fiber, fats, minerals, calcium, potassium, phosphorus, 

iron, vitamin-C and B (Tolessa, 2018; Akter, 2020). 

Potatoes are grown for industrial purposes and are used as a 

raw ingredient in many different dishes and confections 

(Islam, 2018). Potatoes can be utilized in various ways 

including boiled, baked, and fried potatoes, dehydrated 

potatoes, canned potatoes, and as starch for cooking 

purposes (Hoque, 1994). Due to its superior crop yield and 

nutritional value, potato is identified as a potential solution 

for providing nourishment to the world's hungry population 

when compared to rice and wheat. 

According to BADC (2012), only quality seeds can lead 

to a 15-20% increase in potato yield. Different factors such 

as soil fertility, pests, planting materials, climate variability, 

water scarcity, input shortage, and post-harvest practices 

can restrict potato productivity and production (Menza et 

al., 2014; Tesfaye et al., 2011). Similarly, in Bangladesh 

absence of improved varieties, dependency on traditional 

management practices and improper seed tuber size are 

among the important factors challenging small scale potato 

producing farmers. The tuber size is an important factor 

which contributes much to the cultivation of potato. 
Farmers lack knowledge about how using various sizes of 

seed tubers affect the potato yield (Masarirambi et al., 

2012). 

 Planting full size potato tubers resulted in significant 

physiological growth and yield because they emerged early 

and established a strong plant stand, producing more 

sprouts per seed tuber which led to more stems per hill 

compared to half and quarter size tubers. The full, half, or 

quarter potato tuber size selection can have a big impact on 

the crop's total yield. The size of cut seed piece is important 

which influences the growth and yields of potato. Total 

number of eyes in a cut seed piece influences the number of 

shoot per hill and also the vegetative growth and foliage 

coverage (Siddique et al., 1987). 

 Seed tuber size is a limitation for potato production in 

the area of Bangladesh. Identifying the ideal tuber seed size 

for the local potato types is therefore essential. In general, 

potato seed tuber size and varieties in the South part of 

Bangladesh have not been thoroughly studied in order to 

increase yields of appropriate seed tuber size. Given the 

limited research conducted thus far, it is crucial to 

determine the best potato tuber size for maximizing 

production in Bangladesh. The study was conducted to find 

out the growth performance, yield and tuber quality of 

potato. 

 

MATERIALS AND METHODS 

Experimental Site, Soil and Climate 

The experiment was conducted at the research field of 

the Noakhali Science and Technology University, 

Bangladesh during the period from November 2022 to 

February 2023 in agro-ecological region of the Young 

Meghna Estuarine Floodplain (AEZ-18) (Figure 1). The 

experimental area was predominantly flat terrain with sandy 

loam soil, slightly alkaline with a pH level of 7.5 (Rahaman 

et al., 2023). 

 

 
 

Figure 1. Location of the experimental area in the map 

(Source: Bangladesh.gov.bd). 

 

Experimental Treatment and Design 

Single factor experiment was designed using 

Randomized Complete Block Design (RCBD) with three 

treatments and three replications. The Treatments were; T0= 

Quarter size of potato tuber, T1= Half size of potato tuber, 

T2= Full size of potato tuber. Each block was divided into 3 

plots, there were 9 unit plots altogether in the experiment. 

Each plot was 2m × 2m in size. The distances between 

blocks and between plots were kept 0.50m and 0.50m 

respectively. 

 

Seed collection 

Potato tubers were used as seedlings for better 

germination. The variety name of potato was Diamant 

(BARI Alu -7). The diamant tubers were collected from 

BADC office Noakhali. 

 

Preparation of experimental land 

The land was cracked up with a tractor, tilled, and then 

left to sun-bake for a week. To achieve good tilth, the soil 

was harrowed, ploughed, and cross-ploughed four times in 

a week. Laddering was then done. Weeds and stubbles were 

pulled from the field, and the corners of the land were 
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plowed under. The soil was treated with Furadan 5G @10 

kg ha-1 when the plot was finally ploughed to protect the 

young seedlings from the attack of cut worm. 

 

Manure and fertilizers application 

Recommendation dose of chemical fertilizer and 

manure for potato cultivation show in Table 1. Urea, TSP 

and MOP were used as applications of phosphorus, potash, 

and nitrogen. During the land preparation process, the 

entire amount of well-rotten cow dung, TSP, and gypsum 

was applied. The entire amount of urea and MOP were 

applied in two split doses. The half of urea and potash were 

applied as basal during final land preparation. Remaining 

urea and potash were applied as side dressed at 30 days 

after planting of potato. 

 

Table 1. Recommendation of fertilizer doses for potato 

cultivation 

Manure and fertilizers Doses ha-1 

Well decomposed cow dung 9 ton 

Urea 220 kg 

TSP 120 kg 

MOP 220 kg 

Gypsum 100 kg 

 

Planting of potato tuber 

The potato tuber seeds were planting in the unit plot 

November 4, 2022. The potato tuber seed was planting by 

line sowing method. 

 

Intercultural practices 

Many intercultural practices were carried out to improve 

the growth and development of the potato plants, including 

mulching, irrigation, weed control and earthing up. Potatoes 

are a winter vegetable that’s why potato farming required 

irrigation. The experimental plots were irrigated four times. 

Weeding was done two times in plots to keep plots free 

from weeds. Earthing up was done on the same day of 

weed removal. Fungicide and pesticide were applied three 

times to control diseases and insects. 

 

Harvesting 

Potatoes were harvested manually on February 24, 2023 

(100  days  after  planting),  when  stem  and  leaves  turned  

brown  and  the underground tubers had reached maturity 

(Luitel  et  al.,  2022). 

 

Collection of data 

Data were collected from each plant for the following 

parameters in each unit of block. Plant height (cm), number 

of leaves per hill, number of stems per hill, number of tuber 

per plant , gross yield per hectare, unmarketable yield per 

hectare, marketable yield per hectare, small size tuber(%), 

medium size tuber(%) and large size tuber (%). 

 

Statistical analysis 

The recorded data on the different parameter of the 

study were analyzed statistically by using Minitab 17. 

Analysis of variance of different parameters was performed 

by the “F” test and “LSD” test at 1% level of significance. 

 

RESULT AND DISCUSSION 

Growth parameters 

 

Plant height 

The height of plants plays a crucial role in the growth of 

crops. Heights of the plants were recorded from all of T0, T1 

and T2 treatments. Effect of different tuber size of potato on 

plant height was found statistically significant at 1% level 

of probability (Table 2). The highest plant height (53.12 

cm) was recorded in treatment T2 (Full size of potato tuber) 

followed by treatment T1 (42.65 cm). The shortest plant 

(36.17 cm) was obtained from the treatment T0 (Quarter 

size of potato tuber). This result showed that full size of 

potato tuber seed gave the highest plant height. Plant height 

of potato was significantly increased by different tuber 

sizes of potato seed (Bist et al., 2023; Afjal, 2015). 

 

Number of leaves per hill 

An abundance of leaves signifies improved growth and 

development of a crop. It is also closely connected to the 

productivity of crops. The quantity of leaves on each hill 

was greatly impacted by varying sizes of potato tuber seed 

(Table 2). The highest number of leaves (491.67) was 

recorded from treatment T2 (Full size of potato tuber) and 

the lowest data (422.33) was notified from treatment T0 

(Quarter size of potato tuber). This result showed that full 

size of potato tuber seed gave the highest mean number of 

leaves. Number of leaves of potato was significantly 

increased by different tuber sizes of potato seed (Bist et al., 

2023; Ebrahim et al., 2018). 

 

Table 2. Effect of tuber size on growth parameters of 

potato 

Treatment Plant 

height (cm) 

Number of 

leaves per hill 

Stem per 

hill 

T0 36.17c 422.33c 3.40c 

T1 42.65b 465.38b 5.89b 

T2 53.12a 491.67a 7.48a 

CV (%) 1.82 1.63 0.65 

LSD 3.00 28.24 0.13 

Level of 

Significance 

** ** ** 

 

T0= Quarter size of potato tuber, T1= Half size of potato 

tuber, T2= Full size of potato tuber. CV = Co-efficient of 

variation; LSD = Least Significant Difference; ** = 

Significant at 1% level of probability. 

 

Number of stems per hill 

Number of stems per hill was significantly affected due 

to different tuber size of potato seed (Table 2). At harvest 

the highest number of stems per hill (7.48) was observed 

from treatment T2 (Full size of potato tuber) followed by 

treatment T1 (5.89) where the lowest number of stems per 
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hill (3.40) was obtained from the treatment T0 (Quarter size 

of potato tuber). This result suggested that the planting of 

full size of potato tuber seed increased the number of stems 

of potato. Number of stems per hill was significantly 

increased by different tuber sizes potato seed (Bist et al., 

2023; Ebrahim et al., 2018). 

 

Yield Parameters 

 

Number of tubers per plant 

The analysis of variance results showed that the 

different tuber size was highly significant (P< 0.01) affect 

number of tubers per plant (Table 3). The highest number 

of tuber per plant (19.66) was found in treatment T2 (Full 

size of potato tuber) and the lowest number of tuber per 

plant (11.43) was recorded in treatment T0 (Quarter size of 

potato tuber). This result showed that the planting of full 

size of potato tuber increased the number of tubers of 

potato. Number of tubers per plant was significantly 

increased by different tuber sizes of potato seed (Bist et al., 

2023; AL-Hamadany et al., 2009). 

 

Gross yield  

Gross yield of potato was positively influenced by 

various treatments (Table 3). However, variation among the 

treatments corresponding to potato yield per hectare was 

significant. The highest gross yield (33.43 t ha-1) was found 

in treatment T2 (Full size of potato tuber) and the lowest 

gross yield (15.21 t ha-1) was recorded in treatment T0 

(Quarter size of potato tuber). Regasa et al. (2022) reported 

the highest total tuber yield in full sized tuber. Gross yield 

of potato was significantly increased by different tuber 

sizes of potato seed (Bist et al., 2023; Afjal, 2015). 

 

Table 3. Effect of tuber size on yield parameters of potato 

Treatment No. of tuber per plant Gross yield (t ha-1) Unmarketable yield 

(t ha-1) 

market able yield 

(t ha-1) 

T0 11.43c 15.21c 5.81c 9.40c 

T1 15.62b 22.99b 4.92b 18.07b 

T2 19.66a 33.43a 3.25a 30.19a 

CV (%) 1.41 2.46 3.12 3.07 

LSD 0.82 2.20 0.54 2.22 

Level of 

Significance 

** ** ** ** 

T0= Quarter size of potato tuber, T1= Half size of potato tuber, T2= Full size of potato tuber. CV = Co-efficient of variation; 

LSD = Least Significant Difference; ** = Significant at 1% level of probability. 

 

Unmarketable yield 

Unmarketable tuber yield was significantly affected due 

to different tuber size of potato seed (Table 3). The 

maximum unmarketable tuber yield (5.81) was recorded 

from T0 (Quarter size of potato tuber seed), while the 

minimum unmarketable tuber yield (3.25) was recorded 

from T2 (Full size of potato tuber). Unmarketable yield of 

potato was significantly increased by different tuber size of 

potato (Bist et al., 2023; Husain et al., 2018). 

 

Marketable yield  

Achieved marketable yield of potato was significantly 

influenced (P< 0.01) due to various treatments (Table 3). 

However, variation among the treatments corresponding to 

potato yield per hectare was significant (p<0.01). The 

highest marketable yield (30.19 t ha-1) was observed in 

treatment T2 (Full size of potato tuber) followed by 

treatment T1 (18.07 t ha-1) where the lowest marketable 

yield (9.40 t ha-1) was obtained from treatment T0 (Quarter 

size of potato tuber). Regasa et al. (2022) reported the 

highest marketable tuber yield in full sized tuber. 

Marketable yield of potato was significantly increased by 

different tuber sizes of potato seed (Bist et al., 2023; Husain 

et al., 2018). 

 

Yield Contributing Parameters 

 

Small size tuber (%) 

Small size tuber of potato was significantly (p<0.01) 

influenced by the different tuber size of potato seed (Table 

4). The highest small size tuber (29.16%) was recorded in 

treatment T0 (Quarter size of potato tuber) followed by 

treatment T1 (24.34%), respectively. The lowest small size 

tuber (19.04%) was recorded in treatment T2 (Full size of 

potato tuber). Small size tuber of potato was significantly 

increased by different tuber sizes of potato seed (Bist et al., 

2023; Ebrahim et al., 2018). 

 

Medium size tuber (%) 

Medium size tuber of potato was significantly (P<0.01) 

influenced by the different tuber size of potato seed (Table 

4). The highest medium size tuber (37.73%) was recorded 

in treatment T0 (Quarter size of potato tuber) followed by 

treatment T1 (33.27%), respectively. The lowest medium 

size tuber (32.93%) was recorded in treatment T2 (Full size 

of potato tuber). Medium size tuber of potato was 

significantly increased by different tuber sizes of potato 

seed (Ebrahim et al., 2018). 
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Table 4. Effect of different tuber size on yield contributing parameters of potato 

Treatment Small tuber weight (%) Medium tuber weight (%) Large tuber weight (%) 

T0 29.16a 37.73a 33.10c 

T1 24.34b 33.27b 42.38b 

T2 19.04c 32.93c 48.03a 

CV (%) 1.60 1.96 1.67 

LSD 1.46 2.55 2.59 

Level of Significance ** ** ** 

 

Large size tuber (%) 

The results of the analysis of variance indicated that the 

size of the seed tuber had a very significant impact on the 

large size tubers of potatoes (Table 4). The highest large 

size of potato tuber (48.03%) was found in treatment T2 

(Full size of potato tuber) and the lowest large size of 

potato tuber per plant (33.10%) was recorded in treatment 

T0 (Quarter size of potato tuber). This result showed that 

the planting of full size of potato tuber seed increased the 

large size tuber of potato. Large size tuber of potato was 

significantly increased by different tuber sizes of potato 

seed (Bist et al., 2023; Ebrahim et al., 2018). 

CONCLUSION 

Data was collected from various phases of plant growth 

and development viz, plant height, number of leaves per 

hill, number of stems per hill, number of tuber per plant, 

gross yield per hectare, unmarketable yield per hectare, 

marketable yield per hectare, small size tuber, medium size 

tuber and large size tuber. All the recorded parameters were 

statistically significant among the treatments. The highest 

small size tuber (37.73) and medium size tuber (40.92) was 

recorded from T0 (Quarter size of potato tuber) whereas the 

lowest unmarketable yield per hectare (3.11 t ha-1), small 

size tuber (19.07) and medium size tuber (32.92) was 

obtained from the T2 (Full size of potato tuber).  Highest 

plant height (53.12 cm), number of leaves per hill (491.67), 

number of stems per hill (7.48), number of tuber per plant 

(19.66), gross yield per hectare (33.43 t ha-1), marketable 

yield per hectare (30.19 t ha-1), and large size tuber (48.03) 

was found in treatment T2 (Full size of potato tuber) 

whereas lowest data recorded from T0 (Quarter size of 

potato tuber seed). Observing the results, it can be stated 

that planting of full size of potato tuber seed for potato 

cultivation gave better growth, yield and yield contributing 

characters of potato in Noakhali region. 

Acknowledgement  

The authors are appreciative for the logistical support 

provided by the Department of Agriculture at Noakhali 

Science and Technology University for this work. 

Conflict of Interest 

The authors state that there are no conflicts of interest 

related to the publication of this paper. 

REFERENCES 

Afjal, M. 2015. Effect of tuber size and plant growth 

regulators on growth and yield of potato (solanum 

tuberosum L.). Doctoral dissertation. Determent of 

Horticulture. Sher-e-Bangla Agricultural University, 

Dhaka. 

Akter, j. 2020. Effect of nitrogen and boron on the growth 

& yield of potato (solanum tuberosum). MS thesis. 

Sher-e-Bangla Agricultural University, Dhaka. 

 AL-Hamdany, S. A. 2009. The effect of tuber size and 

spacing on growth and yield of potato (solanum 

tuberosum L.). Diyala agricultural sciences journal, 

1(2): 79-94. 

 BADC. 2012. Annual report, 2011-12 of Bangladesh 

Agricultural Development Corporation, Monitoring 

Division, pp. 177. 

 BBS. 2022. Yearbook of Agricultural Statistics of 

Bangladesh. Bangladesh Bureau of Statistics, Ministry 

of Planning, Dhaka, Bangladesh. pp. 1-12 

Bist, L., Sharma, R. and Thakurathi, B. 2023. Effect of 

Seed Tuber Size on Growth and Yield of Potato 

(Solanum Tuberosum L.) Variety Desiree in 

Dadeldhura. Contemporary Research: An 

Interdisciplinary Academic Journal, 6(2): 110-123. 

Brown, C. R. 2005. Antioxidant in potato. American 

Journal of Potato Research, 82: 163- 172 

 Ebrahim, S., Mohammed, H. and Ayalew, T. 2018. Effects 

of seed tuber size on growth and yield performance of 

potato (Solanum tuberosum L.) varieties under field 

conditions. African Journal of Agricultural Research, 

13(39): 2077-2086. 

FAOSTAT. 2018. Statistical Database. Food and 

Agricultural Organization of the United Nations, Rome, 

Italy. Pp. 1-27. 

FAOSTAT. 2020. Statistical Database. Food and 

Agricultural Organization of the United Nations, Rome, 

Italy. pp. 1-28 

Grewal,E., Carli, C., De Mendiburu, F., Hualla, V. and 

Bonierbale, M. 1992. Tuber bulking maturity 

assessment of elite & advanced potato clones protocol. 

Lima (Peru). International Potato Center. pp. 43.  

 Hoque. 1994. Potato can be used in numerous ways, such 

as, boiled, baked and dehydrated potatoes, canned 

https://doi.org/10.55706/jae1716


Nayem et al.          Journal of Agroforestry and Environment 2024, 17(2):49-54 

DOI: https://doi.org/10.55706/jae1716   

   54 

 

potatoes and as starch for culinary purposes. Indian 

Council of Agricultural Research, New Delhi. pp. 24-

25.  

 Husain, S., Nag, K. and Jagre, A. 2018. To work out the 

interactive use of nitrogen level and tuber size on 

growth and yield of potato tuber (solanum tuberosum 

L.). plant archives, 18(2): 1617-1622. 

 Islam, Z. 2018. Yield and tuber quality of potato varieties 

as influenced by organic manure and mulch material, 

Doctoral dissertation. department of agronomy. Sher-e-

Bangla Agricultural University, Dhaka. 

Luitel, B. P., Thapa, B. and Bhandari, B. B. 2022. 

Evaluation of potato genotypes for plant and yield traits 

at Dailekh district, Nepal. Agriculture Development 

Journal, 19(6): 106-115. 

Masarirambi, M. T., Mandisodza, F. C., Mashingaidze, A. 

B. and Bhebhe, E. 2012. Influence of plant population 

and seed tuber size on growth and yield components of 

potato (Solanum tuberosum). International Journal of 

Agriculture Biotechnology, 14(4): 545-549. 

Menza, M., Girmay, G. and Woldeyes, F. 2014. Enhancing 

household food security through Irish potato production 

in Gamo Highlands of Southern Ethiopia. Scholarly 

Journal of Agricultural Science, 4(7): 410-419. 

Rahaman, S., Ali, M.S., Mohammad, N., Rahman, M. E., 

Rahman, M. T., Nahid, S. F. T. Z. A., Mohsin, G. M., 

Hossen, K. and Ahmed, R. (2023). Effect of Biochar on 

Growth and Yield of Yard long bean (Vigna 

unguiculata) Under Salinity Stress. Journal of 

Agroforestry and Environment, 16(2): 63- 68. 

Regasa, M., Garedew, W. and Olika, A. 2022. Effect of 

tuber size and intra-row spacing on the yield and quality 

of potato (Solanum tuberosum L.) varieties.Advances in 

Agriculture, 7(29): 1–13. 

Siddique, M. A., Rabbani, M. G. and Azad, M. I. 1987. 

Effect of seed size, number of eyes in a seed piece and 

plant spacing on the yield of potato. Bangladesh Journal 

of Agricultural Research, 12(2): 38-42. 

Tesfaye, A., Githiri, M., Derera, J. and Debele, T. 2011. 

Subsistence farmers’ experience and perception about 

the soil, and fertilizer use in Western 

Ethiopia. Ethiopian Journal of Applied Science and 

Technology, 2(2): 59-70. 

Tolessa, E. S. 2018. Importance, nutrient content and 

factors affecting nutrient content of potato. American 

journal of food, nutrition and health, 3(3): 37-41. 

Upadhya. 1995. Produces more calories and protein per unit 

land with minimum. Annals of Biology, 25(2):134-135. 

 

 

https://doi.org/10.55706/jae1716

