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Abstract 

Field experiment was conducted with potato (Solanum tuberosum) during winter (rabi) seasons of 

2022-23 to study the effect of different Organic and Inorganic Fertilizers on Growth, Yield and Quality 

of Potato (Solanum tuberosum L.) in Central Plan Zone of Uttar. The experiment varieties, Kufri Bahar 

and nutrient sources viz. FYM + recommended dose of NPK (150:100:100 kg/ha N, P2 O5, K2 O 

respectively) It was observed highest plant height (24.98 cm) in T4 recommended dose of fertilizer 

100% RDF through inorganic and organic fertilizer(100% RDF + FYM @ 15tha-1), total tuber yield per 

hectare as influenced by organic and inorganic fertilizers practice showed significant difference and the 

mean values were observed to be in the range of 140.80 to 380.33 q ha-1 (Table 1). The highest tuber 

yield per hectare (380.33 q ha-1) was recorded with T4 100% RDF + FYM @ 15tha-1 followed by T7 

75% RDF + FYM @ 15tha-1 (340.66 qha-1). The lowest total tuber yield per hectare was recorded with 

T8 (140.80 q ha-1). Recommended dose of NPK showed the best performance in terms of growth and 

yield parameters as compared to organic sources of nutrients. FYM @ 15 tonnes/ha along 100% RDF) 

recorded maximum soil fertility build-up after harvest of the crop and also helped to achieve required 

processing qualities of potato tuber. It was concluded that Kufri Bahar Varietie were suitable 

processing cultivars as they met all the necessary requirements and as well as integrated nutrient 

management using both manures and fertilizers gave high level of guarantee with improved quality 

potato production. 
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Introduction 

Potato (Solanum tuberosum L.) is the fourth most important food crop in the world after rice, 

maize and wheat in terms of human consumption (Karam et al., 2009; Kandil et al., 2011) [2, 

3]. The quantity produced yearly exceeds 300 million metric tons and more than a billion 

people worldwide consume potato which is rich in carbohydrates, protein, vitamins, dietary 

fibers, simple sugars and minerals (CIP, 2010; FAO, 2008) [4, 5]. In India, during 2018-19, 

vegetable crops were under cultivation over an area of 10.07 million hectare with a 

production and productivity of 183.17million MT and 18.2 MT/ha, respectively 

(Anonymous, 2019a) [1]. In order to achieve high yield, potato requires cool weather, 

reasonable amount of nitrogen (N), phosphorus (P) and potassium (K) in the soil. Production 

in India is constrained by poor farming practices, high cost of seeds, diseases, pests and poor 

soil fertility management. 

This study is focused on soil fertility management using organic manure and inorganic 

fertilizers since little has been done to determine the most appropriate combination rate for 

optimum potato yield. As reported by Monirul et al. (2013) [6], variation in the rate of 

application of organic and inorganic fertilizers could influence the yield of potato. Organic 

manures and their extracts have been used to improve soil fertility and in combating pests 

and diseases (Abbasi et al., 2002; Barker and Bryson 2006; Khadem, et al., 2010; Litterick et 

al., 2004) [7, 8, 9, 10]. Organic manures and composts have also been found to have a direct anti 

disease effect by stimulating competing micro-organisms and also by inducing resistance to 

plant diseases (Brinton et al., 1996) [11].  
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However, there are other contradicting evidences indicating 

the reverse impact of using these sources (Chauhan et al., 

2000) [12]. The use of fertilizers and manure to enhance soil 

fertility and hence crop yield improvement is a traditional 

method that has been in use for a very long time. On the 

other hand the use of compost on agricultural land has been 

widely accepted for sustainable agriculture (Perez et al., 

2007; Hargreaves et al., 2008) [14, 15]. Positive role of 

compost application has been reported in many crops 

(Marcote et al., 2001) [16]. The application of compost 

increase microbial activity, nitrogen concentration and grain 

yield (Tejada et al., 2003) [17]. Phosphorus is the second 

most important macro nutrient after nitrogen that plays 

significant role in physiological and biochemical reactions 

such as photosynthesis and transfer characteristics 

(Mehrvarz et al., 2008) [13]. Phosphorus fertilizers and 

manure in the soil increase phosphorus uptake by plants, 

through favoring production of carbonic acid, the acid that 

increases solubility of phosphate compounds in calcareous 

soils (Chien, 2003) [18]. Fertilizer application has important 

effects on the quality and yield of potatoes (Leytem and 

Westermann, 2005) [19]. Potato is highly responsive to N 

fertilization and N is usually the most limiting essential 

nutrient for potatoes growth, especially on sandy soils 

(Errebhi et al., 1998) [20]. Nitrogen supply also plays an 

important role in the balance between vegetative and 

reproductive growth for potato. Many previous studies have 

shown that N fertilizer applications can increase dry matter 

content, protein content of potato tubers, total and/or 

marketable tuber yield (Zebarth et al., 2004) [2]. Nitrogen 

fertilization has been reported to increase the average fresh 

tuber, plant height, leaf number and tuber weight per plant 

(Kandil., 2011; Semiha., 2009) [3]. The purpose of the 

present study was to determine the effects of animal manure 

and inorganic fertilizer on potato production. 

 

Materials and Methods 

Field experiment was conducted during winter (rabi) 

seasons of 2021-22 at The experiment was conducted at 

Agricultural Research Farm, Faculty of Agricultural 

Sciences and Allied Industries, Rama University, Kanpur 

(U.P.). The physico-chemical analysis of the soil was done 

by collecting soil samples from a depth of 0–30 cm. The soil 

contained 305, 15 and 

221 kg/ha available N, P2O5 and K2O, respectively. The 

experiment was conducted in randomized block design 

(RBD), replicated thrice, with varieties, Kufri Bahar in the 

main plots and two different sources of nutrients, viz FYM + 

recommended dose of fertilizers (NPK, i.e. 180:100:100 

kg/ha) N, P2O5, K2O. Each year a basal dose of half of N, 

full P2O5 and K2O were applied through urea, respectively 

and rest half of N was top dressed at 30 days after planting. 

Farmyard manure, as per the treatments were applied as 

basal in years. 

The experimental details is as follows: T1 – 100% RDF

(150:100:100), T2- 100% RDF + FYM @ 5tha-1 T3-100% 

RDF + FYM @ 10tha-1, T4- 100% RDF + FYM @ 15tha-1 

T5 – 75% RDF + FYM @ 5tha-1 T6 -75% RDF + FYM @ 

10tha-1, T7- 75% RDF + FYM @ 15tha-1, T8-control. 

Observations on growth and yield parameters were recorded 

and subjected to statistical analysis. The procedure for 

recording the observations are mentioned below. 

 

Results and Discussion 

Growth parameters Plant height 

The analysis of variance of plant height showed highly 

significant differences for the combination of organic and 

inorganic fertilizers. 

The data on plant height of potato (cm) at 30, 60 and 90 

DAP are presented in Table 2. The perusal of data indicated 

significant differences among the different treatments at all 

growth stages except 30 DAP. The plant height at 30 DAP 

was observed to beingthe range of 16.45–24.98 cm. It was 

observed highest (24.98 cm) in T4 recommended dose of 

fertilizer 100% RDF through inorganic and organic fertilizer 

(100% RDF + FYM @ 15tha-1) followed by T7 75% RDF + 

FYM @ 15tha-1 (22.98 cm) and lowest plant height at 

30DAP was observed in T1 control (16.45 cm). At 60 and 90 

DAP, among the treatments significantly higher plant height 

was observed in T4 100% RDF through inorganic and 

organic fertilizer (100% RDF+ FYM @ 15tha-1) (45.16 cm 

and 47.49 cm, respectively). The plant height (47.49 cm) at 

60 DAP in T4 100% RDF through inorganic and organic 

fertilizer (100% RDF + FYM @ 15tha-1) is followed by T7 

75% RDF through inorganic and organic fertilizer (75% 

RDF + FYM @ 15tha-1) (44.82 cm) lowest was observed in 

T8control (38.65 cm). The plant height (47.49 cm) at 90 

DAP in T4 is followed by T7 (45.91 cm) and the lowest plant 

height was observed with T8 (40.61cm). However, when 

combined with 100% RDF either alone or in combination 

with 5 t FYM there was an increase in plant height. The 

lower plant height with sole application of FYM might be 

due to their slow decomposition thus resulting in less 

availability of nutrients for the plant uptake. Generally it 

was observed that treatments that received both organic and 

inorganic fertilizer produced plants with more height as 

compared to plants in unfertilized plot. The increase in plant 

height in the presence of inorganic fertilizer might be due to 

better availability of nutrients and the inorganic fertilizer in 

combined application with FYM might have enhanced the 

decomposition of organic sources thus the increased supply 

of nutrients for increasing the cell division and elongation. 

The current experiment result corroborates the findings of 

Gonzalez et al. (2001) [17] who reported that organic manure 

and inorganic fertilizer supplied all the essential nutrients at 

seedling stage resulting in an increase of measured variables 

like plant height and also reported the combined effect of 

organic fertilizer and inorganic fertilizer on the plant height 

was significant. 
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 Table 1: Effect of organic and inorganic sources of nutrients on plant height at 30, 60 and 90 days after sowing 
 

S. No. Treatments 
Plant height (cm) 

30 DAP 60 DAP 90 DAP 

T1 100% RDF (N:P:K=150:100:100) 17.36 37.86 42.55 

T2 100% RDF + FYM @ 5tha-1 20.65 42.98 43.10 

T3 100% RDF + FYM @ 10tha-1 22.19 44.11 45.80 

T4 100% RDF + FYM @ 15tha-1 24.98 45.16 47.49 

T5 75% RDF + FYM @ 5tha-1 21.64 42.71 43.13 

T6 75% RDF + FYM @ 10tha-1 22.98 43.19 44.68 

T7 75% RDF + FYM @ 15tha-1 23.11 44.82 45.91 

T8 Control 16.45 38.65 40.61 

 S.Em± 0.79 1.02 1.45 

 C.D. at 5% 2.40 2.99 4.15 

 

Leaf area index: The data on leaf area plant-1 at different growth stages as influenced by different organic and inorganic 

fertilizer in potato are presented in Table 2.

 
Table 2: Effect of organic and inorganic sources of nutrients on Leaf area index at flower initiation 

 

S. No. Treatments Leaf area index at flower initiation 

T1 100% RDF (150:100:100) 1179 

T2 100% RDF + FYM @ 5tha-1 1285 

T3 100% RDF + FYM @ 10tha-1 1420 

T4 100% RDF + FYM @ 15tha-1 1532 

T5 75% RDF + FYM @ 5tha-1 1201 

T6 75% RDF + FYM @ 10tha-1 1398 

T7 75% RDF + FYM @ 15tha-1 1467 

T8 Control 1013 

 S.Em± 0.52 

 C.D. at 5% 2.03 

 

At flower initiation, application of 100% recommended dose 

of fertilizer + FYM @ 15tha-1ha-1 recorded significantly 

higher leaf area plant-1 (1532 cm2) and which was close to 

treatment with application of 75% RDF + FYM @ 10tha-1, 

followed by 100% RDF + FYM @ 10tha-1 (1467 cm2). 

Significantly lower leaf area plant-1 was recorded in 

treatment with application of 100% RDF (150:100:100), 

followed by 75% RDF + FYM @ 5tha-1 at 30, 45, 60 DAP 

(1201 cm2) This increase in leaf area index might be due 

more availability and up take of nutrients. Furthermore, the 

results of the present study could probably be attributed to 

the beneficial effect integrated fertilizer use and the macro 

as well as micro nutrients supplied through FYM and 

increased availability of plant nutrients. The result of the 

current experiment corroborates the finding of who reported 

the integrated nutrient management practices significantly 

influenced leaf area index. 

 

Dry matter accumulation (g plant-1) at 30, 60, 90 DAP 

and at harvest: Data pertaining to dry matter accumulation 

plant-1 (g) at 30, 60 and 90 DAP and at harvest of potato as 

influenced by organic and inorganic fertilizers is given in 

table 3. 

 
Table 3: Effect of organic and inorganic sources of nutrients on Dry matter accumulation (g plant-1) 

 

S. No. Treatments 
Dry matter accumulation (g plant-1) 

30 DAP 60 DAP 90 DAP at harvest 

T1 100% RDF(N:P:K=150:100:100) 17.36 37.86 42.55 45.70 

T2 100% RDF + FYM @ 5tha-1 20.65 42.98 43.10 48.32 

T3 100% RDF + FYM @ 10tha-1 22.19 44.11 45.80 50.97 

T4 100% RDF + FYM @ 15tha-1 24.98 45.16 47.49 52.40 

T5 75% RDF + FYM @ 5tha-1 21.64 42.71 43.13 46.88 

T6 75% RDF + FYM @ 10tha-1 22.98 43.19 44.68 47.13 

T7 75% RDF + FYM @ 15tha-1 23.11 44.82 45.31 49.48 

T8 Control 16.45 38.65 40.61 42.71 

 S.Em± 0.72 1.18 1.83 2.29 

 C.D. at 5% 2.16 3.18 4.88 5.93 

 

It was also revealed from the data that significantly the 

highest accumulation of dry matter was recorded in 

treatment T4 [100% RDF through inorganic and organic 

fertilizer (100% RDF + FYM @ 15tha-1)] i.e.25.34, 30.14 

and 39.12 and 47.85 at 30, 60 and 90 DAP and at harvest, 

respectively. Not only that, but at all the growth stages it 

was found at par with treatment T4. On the other hand, 

significantly the lowest accumulation of dry matter plant-1 

was observed in treatment T8 which remained 17.32, 17.23 

and 21.75 and 26.34 g at 30and 60 DAP and at harvest, 

respectively. 

 

Yield attributes and yield 

Number of tubers per plant 

The data concerning to number of tubers plant-1 as affected 

by organic and inorganic fertilizers are presented in table- 4 
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and depicted graphically in Results indicated that the effect 

organic and inorganic fertilizers on number of tubers plant-1 

was found significant and significantly higher number of 

tubers planT1 (7.65) was recorded under treatment T4 [100% 

RDF + FYM @ 15tha-1], followed by with treatment T3 

(100% RDF + FYM @ 10tha-1) However, significantly 

lower number of tuber plant-1 (3.71) was observed in 

control. 

 
Table 4: Effect of organic and inorganic sources of nutrients on number of tubers per plant and weight of tubers per plant (g) 

 

S. No. Treatments Number of tubers per plant. Weight of tubers per plant (g) 

T1 100% RDF (150:100:100) 4.23 110.70 

T2 100% RDF + FYM @ 5tha-1 5.89 134.65 

T3 100% RDF + FYM @ 10tha-1 6.42 142.30 

T4 100% RDF + FYM @ 15tha-1 7.65 160.21 

T5 75% RDF + FYM @ 5tha-1 5.34 130.78 

T6 75% RDF + FYM @ 10tha-1 5.79 130.16 

T7 75% RDF + FYM @ 15tha-1 6.11 138.43 

T8 Control 3.71 98.20 

 S.Em± 0.12 4.32 

 C.D. at 5% 0.34 9.48 

 

Weight of tubers per plant (g) 

Higher tuber weight (160.21g plant-1) was recorded with 

application of 100% RDF + FYM @ 15tha-1 and lower tuber 

weight (110.70g plant-1) was recorded in treatment with 

application of 100% RDF (150:100:100), followed by 75% 

RDF + FYM @ 5tha-1 (130.78). 

 

Potato tuber yield (q ha-1) 

The data on total tuber yield per hectare as influenced by 

organic and inorganic fertilizers practice showed significant 

difference and the mean values were observed to be in the 

range of140.80 to 380.33 q ha-1(Table 5). The highest tuber 

yield per hectare (380.33 q ha-1) was recorded with T4 100% 

RDF + FYM @ 15tha-1 followed by T7 75% RDF + FYM @ 

15tha-1 (340.66 qha-1). The lowest total tuber yield per 

hectare was recorded with T8 (140.80 q ha-1). 

 
Table 5: Effect of organic and inorganic sources of nutrients on 

potato tuber yield (q ha-1) 
 

S. No. Treatments Potato tuber yield (q ha-1) 

T1 100% RDF (150:100:100) 240.99 

T2 100% RDF + FYM @ 5tha-1 260.00 

T3 100% RDF + FYM @ 10tha-1 290.60 

T4 100% RDF + FYM @ 15tha-1 380.33 

T5 75% RDF + FYM @ 5tha-1 266.50 

T6 75% RDF + FYM @ 10tha-1 300.00 

T7 75% RDF + FYM @ 15tha-1 340.66 

T8 Control 140.80 

 S.Em ± 12.74 

 C.D. at 5% 35.73 

 

Conclusion and Recommendation 

Field observations have shown high crop performance and 

yield differences of different crops on organically managed 

farmer’s field and research site. Our study results also 

revealed that 15 ton FYM application increased potato tuber 

yield approx by three and two fold over untreated control 

and NP treatments. It was observed that NPK fertilizers 

applied significantly influenced potato yield but combined 

application of 15 t ha-1 FYM and NPK is superior to all 

other treatments and profitable. Seed bed preparation 

method results showed that hoe plough once or reduced 

tillage practice is sufficient for potato production without 

yield reduction. Hence, the combined use of NPK and FYM 

and hoe plough once could be recommended as important 

nutrient management and sustainable potato production 

practice in Alisols of Chencha. But further research is 

needed to verify different combination of organic and 

inorganic fertilizers. 

 

References 

1. Anonymous. National Horticulture Board, Statistical 

data;c2019. Available from: www.nhb.gov.in. 

2. Karam F, Rouphacl Y, Lahoud R, Breidi J, Coll G. 

Influence of Genotypes and potassium Application 

Rates on Yield and potassium Use Efficiency of Potato. 

J Agro. 2009;8(1):27-32. 

3. Kandil AA, Attia AN, Badawi MA, Sharief AE, Abido 

WAH. Effect of Water Stress and Fertilization with 

Inorganic Nitrogen and Organic Chicken Manure on 

Yield and Yield Components of Potato. Australian 

Journal of Basic and Applied Sciences. 2011;5(9):997-

1005. 

4. CIP. Facts and figures about potato. International Potato 

Center; c2010. Available from:  

http://www.cipotato.org/potato.html. Accessed 2nd 

March 2014. 

5. FAO. International year of potato. Food and 

Agricultural Organization of the United Nations, Rome, 

Italy; c2008. Available from:  

http://www.potato2008.org/en/index.html. 

6. Monirul MI, Akhter S, Majid NM, Alam MS, Jannatul 

F. Integrated nutrient management for potato (Solanum 

tuberosum L.) in grey terrace soil. Australia Journal of 

Crop Science. 2013;7(9):1235-1241. ISSN:1835-2707. 

7. Abbasi PA, Al-Dahmani J, Sahin F, Hoitink HAJ, 

Miller SA. Effect of compost amendments on disease 

severity and yield of tomato in conventional and 

organic production systems. Plant Disease. 

2002;86:156-161. 

8. Barker AV, Bryson GM. Comparisons of composts 

with low or high nutrient status for growth of plants in 

containers. Communications in Soil Science and Plant 

Analysis. 2006;37:1303-1319. 

9. Khadem SA, Galavi M, Ramrodi M, Mousavi SR, 

Rousta MJ, Rezvani-Moghadam P. Effect of animal 

manure and superabsorbent polymer on corn leaf 

relative water content, cell membrane stability and leaf 

chlorophyll content under dry condition. Australian 

Journal of Crop Science. 2010;4(8):642-647. 

10. Litterick AL, Harrier L, Wallace P, Watson CA, Wood 

M. The role of un-composted materials, composts, 

manures, and compost extracts in reducing pest and 

https://www.biochemjournal.com/
https://www.biochemjournal.com/


 

~887~ 

International Journal of Advanced Biochemistry Research https://www.biochemjournal.com

  

 
disease incidence and severity in sustainable temperate 

agricultural and horticultural crop production – a 

review. Critical Reviews in Plant Sciences. 

2004;23:453-479. 

11. Brinton WF, Trankner A, Roffner M. Investigations 

into liquid compost extracts. Biocycle. 1996;37:68-70. 

12. Chauhan RS, Maheshwari SK, Gandhi SK. Effect of 

nitrogen, phosphorus and farm yard manure levels on 

stem rot of cauliflower caused by Rhizoctonia solani. 

Agricultural Science Digest. 2000;20:36-38. 

13. Mehrvarz S, Chaichi MR, Alikhani HA. Effect of 

Phosphate solubilizing microorganisms and phosphorus 

chemical fertilizer on forage and grain quality of barley 

(Hordeum vulgare L). American-Eurasian Journal of 

Agricultural & Environmental Sciences. 2008;3:855-

860. 

14. Perez DV, Alcantara S, Ribeiro CC, Pereira RE, Fontes 

GC, Wasserman MA, et al. Composted municipal waste 

effects on chemical properties of a Brazilian soil. 

Bioresource Technology. 2007;98:525-533. 

15. Hargreaves JC, Adl MS, Warman PR. A review of the 

use of composted municipal solid waste in agriculture. 

Agriculture, Ecosystems & Environment. 2008;123:1-

14. 

16. Marcote I, Hernandez T, Garcia C, Polo A. Influence 

one or two successive annual application of organic 

fertilizers on the enzyme activity of a soil under barley 

cultivation. Bioresource Technology. 2001;79:147-154. 

17. Tejada M, Gonzalez J. Effects of the application of a 

compost originating from crushed cotton gin residues 

on wheat yield under dry land conditions. European 

Journal of Agronomy. 2003;19:357-368. 

18. Chien SH. Factors affecting the agronomic 

effectiveness of phosphate rock for direct application. 

In: Rajan SS, Chien SH, editors. Direct application of 

phosphate rock and related technology: latest 

development and practical experiences. Special 

Publications IFDCSP-37. Muscle Shoals, Alabama: 

IFDC; c2003. p.50-62. 

19. Leytem AB, Westermann DT. Phosphorus availability 

to barley from manures and fertilizers on a calcareous 

soil. Soil Science. 2005;170(6):401-412. 

20. Errebhi M, Rosen CJ, Gupta SC, Birong DE. Potato 

Yield Response and Nitrate Leaching as Influenced by 

Nitrogen Management. Agronomy Journal. 1998;90:10-

15. 

https://www.biochemjournal.com/
https://www.biochemjournal.com/

