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INTRODUCTION 

Potato is a very popular vegetable grown all 

over the world and is an important food crop 

grown in more than 150 countries in the world. 

Potato (Solanum tuberosum L.) is an important 

food crop after wheat, maize and rice, 

contributing to food and nutritional security in 

the world. It is also called as poor man’s 

strength or king of vegetables. 

 Potato developed as a temperate crop 

and was later distributed throughout the world. 

It was introduced to India by early 17
th

 century 

probably through British missionaries or 

Portuguese traders. 
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ABSTRACT 

A field experiment was conducted at Horticulture Research and Extension Centre, 

Somanahallikaval, Hassan during 2016 to study the effect micronutrient formulationson quality 

and shelf life of potato cv. KufriJyoti. The experiment was conducted with Randomized Complete 

Block Design with twelve treatments randomized thrice.Treatments included were T1 (control)- 

RDF (FYM 25 t/ha + N:P:K at 75:75:100 kg/ha), T2 – T1+ boron, T3 -T1+ zinc, T4 - T1 + zinc + 

boron, T5 - T1 + IIHR vegetable special, T6 - T1 + IIHR potato special, T7 - T1 + UHSB 1, T8  - T1 

+ UHSB 2, T9 - T1 + UHSB 3, T10 - T1 + UHSB 4, T11 - T1 + UHSB 5, and T12 - RDF of N:P:K 

without FYM. Micronutrients formulation were sprayed at 30, 45 and 60 DAS.Among  

those,foliar spray of UHSB-3 micronutrient formulation + RDFrecorded significantly highest dry 

matter (19.76%), total sugar (0.43%), least rotten tubers (31.62%)compared to control. Delayed 

tuber rotting (33 days) was recorded by foliar spray of UHSB-1 micronutrient formulation.  

Further foliar spray of IIHR vegetable special and UHSB-2 micronutrient formulation recorded 

significantly highest reducing sugars (0.40%), However foliar spray of UHSB-5 micronutrient 

formulations recorded significantly lowest physiological weight loss (46.25% , 75 days after 

storage)and least PTM infested tubers (28.40%, 33.65%  at 30 and 45 days respectivelyafter 

storage). Average PTM tunnels per tuber during storage was significantly lowest in foliar spray 

of IIHR vegetable special at 30 45 and 60 DAS. 
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India is now producing 43.77 million tonnes of 

potato tubers in an area about 2.13 million 

hectare
2
. 

 Indian agricultural production heavily 

depends on fertilizer application which results 

in greater rate of nutrient collapse and soil 

health problems. Regular depletion of nutrient 

resources from soils hasled to emergence of 

several nutrient deficiencies. Most of the 

Indian soils are widely deficient in 

micronutrients especially Zn, Mn, B and Fe. 

The efficiency of applied inorganic 

micronutrients is rather low due to their 

fixation in the soil. 

 However, soil mineral reserves and 

soil fertilization are not always sufficient to 

satisfy the needs of crops. Nutritional 

disorders in potato occur in acidic and alkaline 

soils. In acidic soils, there is a lack of calcium, 

magnesium and phosphorus for growing crop 

and in alkaline soil there is lack of boron, 

manganese and zinc. The alternative approach 

is the application of these nutrients to plant 

leaves and stems through foliar fertilization. 

Micronutrients play a very important role in 

vital processes of plants. They increase the 

chlorophyll content of leaves, improve 

photosynthesis which intensify the 

assimilating activity of the whole plants
9
. 

Spray of micro-element solution (B, Cu, Mn, 

Zn and Mo) on potato leaves increased the 

uptake of N, P, K;  chlorophyll content and 

photosynthesis in leaves, promoted the tuber 

expansion and increase potato yield
10

. 

Micronutrients like zinc and manganese also 

influences the protein and sugar content in 

potato tubers. 

 The present study was conducted to 

investigate the influence of foliar 

supplementation of micronutrients on quality 

and shelf life of the potato. 

 

MATERIAL AND METHODS 

The soil of the experimental area was sandy 

loam having good physical and chemical 

properties and pH of the soil was 6.2. This 

experiment was undertaken to find out the best 

micronutrient formulation to obtain good 

growth, yield and yield attributes in potato. 

The design followed was RCBD (Randomized 

Complete Block Design) with 12 treatments 

replicated thrice in aplots of 4.2 x 4 m size 

with 60 x 20 cm spacing during Kharif 2016. 

The treatments included under the study 

were,T1 (control)- RDF (FYM 25 t/ha + N:P:K 

at 75:75:100 kg/ha), T2 - RDF+ Foliar spray of 

boron at 50 ppm, T3 -RDF+ Foliar spray of 

zinc 150 ppm, T4 -RDF + Foliar spray of zinc 

150 ppm + boron 50 ppm, T5- RDF + Foliar 

spray of IIHR vegetable special (5g/l), T6 -

RDF + Foliar spray of IIHR potato specific 

nutrient formulation (4g/l), T7 -RDF + Foliar 

spray of UHSB 1 potato micronutrient 

formulation (3g/l), T8-RDF + Foliar spray of 

UHSB 2 potato micronutrient formulation 

(3g/l), T9- RDF + Foliar spray of UHSB 3 

potato micronutrient formulation (3g/l), T10 -

RDF + Foliar spray of UHSB 4 potato 

micronutrient formulation (3 g/l), T11 - RDF + 

Foliar spray of UHSB 5 potato micronutrient 

formulation (3 g/l) and T12- Only 

recommended dose of N:P:K without FYM.  

 Water soluble micronutrients were 

mixed by using pulverizer and composition of 

nutrient formulation are presented in Table 2 

and were applied at 30, 45 and 60 days after 

sprouting of tubers. TSS of tubers was 

estimated by digital hand refractrometer. Sugar 

estimation was done by Eynon and Lane 

method explained by Ranganna
13

. Tubers were 

stored under ambient condition up to 75 days 

weight loss and potato tuber moth (PTM) 

infestation during storage at regular intervals 

were recorded. 

 

RESULTS AND DICUSSION 

Quality parameters 

There was no significant difference in the TSS 

content and tuber uniformity of tubers with the 

foliar application of micronutrients. 

Significantly highest dry matter (19.76%) was 

recorded in T9 (RDF+FYM+UHSB-3) 

compared to control (16.86%) and was on par 

with T8 (19.44%). Similar results were also 

reported by Ahmad et al.
1
, Bari et al.

3
, 

Mouasavi et al.
11

, Vinod Kumar et al.
14

, 

Dissoky and Khader
5
. The enhanced dry 

matter production may be attributed to greater 
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accumulation of photosynthates by vegetative 

parts. Zinc helps in synthesis of food material 

and their translocation to developing tubers 

and thereby increasing size of tubers
14

. 

 Application of micronutrients through 

IIHR Vegetable Special along with FYM and 

RDF recorded significantly highest reducing 

sugar (0.40%) and was on par with T9, T10, T8 

and T2. Total sugar in potato tubers measured 

by Lane and Eynon method differed 

significantly due to foliar application of 

micronutrient mixture during crop growth 

period. Four treatments viz., T9, T8, T10, and T5 

recorded significantly highest total sugar 

(0.43%) compared to that of 0.41 per cent in 

T12, T1 (control) and T2.%). This results are in 

accordance with Gopal et al.
6
, Chandra and 

Singh
4
 and Parmer et al.

12
. Zn and Mn have 

main role in synthesis of proteins, enzyme 

activation, oxidation, revival reactions and 

metabolism of carbohydrates and increased 

total sugar, reducing sugar and non reducing 

sugar
12

. 

Keeping quality at room temperature 

Significantly delayed rotting was recorded in 

T7 (33 days) which was on par with all other 

treatments except control. Further per cent 

total rotten tuber number was recorded lowest 

(26.98%) in T11 (RDF + FYM + UHSB-5) and 

was on par with T9 (31.62%) and T7 (36.11%) 

and highest (63.69%) for T12 (RDF without 

FYM) compared to control (55.56%). 

However, Significantly lowest weight loss 

(46.25%) was recorded in T11(RDF + FYM + 

UHSB-5) which was followed by T9 

(46.92%).This results are in conformity with 

Iqbal
7
 where combination of Fe, Zn and Mn 

may reduce weight loss by developing flesh 

with more combined water which restricts 

water loss during the early storage periods. 

PTM infection and build up during storage 

There was a significant difference in the PTM 

infestation in tubers during storage under 

ambient condition due to foliar application of 

micronutrient mixture. 

 After 30 days of storage lowest tuber 

infestation (28.40%) was recorded in T11 (RDF 

+ FYM + UHSB-5) which was on par with T4 

(32.78%) compared to control (51.10%). At 45 

days after storage T11 registered lowest PTM 

infested tubers (33.65%) which was on par 

with T10 (44.75%) T8 (47.09%), T9 (47.22%), 

compared to control (68.89%). In the later 

stages of storage at 60 and 75 days after 

storage cent percent tubers were infested in all 

treatments. 

 Average number of tunnels per tuber 

was found non-significant at 30, 45, and 60 

days of storage and was ranged between 0.40 

to 0.73; 0.93 to 1.20; 0.87 to 1.13 at 30, 45 and 

60 days after storage. At 75 days after storage 

average number of tunnels per tuber was 

significantly lowest (1.33) in T8 (RDF + FYM 

+ UHSB-2) and T6 (Potato special). The 

maximum number of tunnels per tuber was 

2.07 in T12 (RDF without FYM).Application 

of micronutrients which aid in formation of 

sugars, enzyme, alkaloids, amino acids and 

phenols which shows resistance to insect pest
8
. 

 

Table 1: composition of nutrient formulation 

Nutrient 

formulation 
Composition 

IIHR Vegetable 

Special 

Zinc (225 ppm),  Boron (50ppm), Manganese (42.5 ppm), Iron (105 ppm), 

Copper (5 ppm) 

UHSB-1 

formulation 
Zinc (50 ppm),  Boron (50 ppm), Copper (20 ppm) 

UHSB-2  

formulation 

Zinc (200 ppm),  Manganese (100 ppm), Boron (50 ppm), Iron (75 ppm), Copper 

(20 ppm) 

UHSB-3  

formulation 

Zinc (200 ppm), Manganese (75 ppm), Iron (100 ppm), Boron (75 ppm), Copper 

(25ppm) 

UHSB-4  

formulation 

Zinc (150 ppm), Manganese (150 ppm), Iron (100 ppm), Boron (75 ppm), Copper 

(10 ppm) 

UHSB-5  

formulation 

Zinc (50 ppm), manganese (150 ppm), Iron (75 ppm), Boron (75 pm), Copper (25 

ppm) 
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Table 2: Influence of foliar spray of micronutrients dry matter, TSS, reducing 

sugar, non reducing sugar and total sugar in potato 

Treatment 

Dry matter 

content of 

tuber (%) 

TSS (0Brix) 
Reducing 

sugar (%)** 

Non reducing 

sugar (%)** 

Total 

sugar 

(%)** 

T1: FYM (25 t/ha) + Recommended dose of 

N:P:K (75:75:100 Kg/ha). 

16.86 

(48.23) 
4.33 

0.38 

(3.54) 

0.03 

(0.93) 

0.41 

(3.67) 

T2: T1 + Foliar spray of boron at 30, 45 and 60 

DAS 

17.38 
(40.66) 

4.47 
0.39 

(3.57) 
0.02 

(0.85) 
0.41 

(3.68) 

T3: T1 + Foliar spray of zinc at 30, 45 and 60 

DAS 

18.40 

(46.49) 
4.57 

0.38 

(3.54) 

0.04 

(1.09) 

0.42 

(3.71) 

T4: T1 + Foliar spray of zinc + boron at 30, 45 

and 60 DAS 

18.34 
(41.11) 

4.57 
0.38 

(3.51) 
0.05 

(1.10) 
0.42 

(3.73) 

T5: T1 + Foliar spray of IIHR vegetable special 

at 30, 45 and 60 DAS. 

19.35 

(44.48) 
4.59 

0.40 

(3.61) 

0.03 

(0.98) 

0.43 

(3.75) 

T6: T1 + Foliar spray of IIHR potato specific 

nutrient formulation at 30, 45 and 60 DAS. 

18.75 
(43.79) 

4.47 
0.37 

(3.51) 
0.04 

(1.12) 
0.42 

(3.69) 

T7: T1 + Foliar spray of UHSB 1 potato 

micronutrient formulation at 30, 45 and 60 

DAS 

18.20 

(36.42) 
4.37 

0.38 

(3.51) 

0.04 

(1.16) 

0.42 

(3.71) 

T8: T1 + Foliar spray of UHSB 2 potato 

micronutrient formulation at 30, 45 and 60 

DAS 

19.44 
(44.46) 

4.68 
0.40 

(3.61) 
0.03 

(1.02) 
0.43 

(3.75) 

T9: T1 + Foliar spray of UHSB 3 potato 

micronutrient formulation at 30, 45 and 60 

DAS 

19.76 
(34.09) 

4.44 
0.39 

(3.59) 
0.04 

(1.26) 
0.43 

(3.75) 

T10: T1 + Foliar spray of UHSB 4 potato 

micronutrient formulation at 30, 45 and 60 

DAS 

18.02 
(39.01) 

4.87 
0.39 

(3.56) 
0.05 

(1.23) 
0.43 

(3.77) 

T11: T1 + Foliar spray of UHSB 5 potato 

micronutrient formulation at 30, 45 and 60 

DAS 

18.85 

30.82) 
4.57 

0.37 

(3.50) 

0.05 

(1.25) 

0.42 

(3.73) 

T12: Recommended dose of N:P:K without 

FYM 

16.33 
(52.99) 

4.20 
0.38 

(3.55) 
0.03 

(0.95) 
0.41 

(3.68) 

S Em± 0.13 0.13 0.02 0.09 0.02 

CD 5% 0.39 NS 0.05 0.25 0.06 

**arc sin values 

DAS – Days after Sprouting 

 

Table 3: Influence of foliar spray of micronutrients on keeping quality 

and weight loss after 75 days of storage 

Treatments 

Days taken to 

tuber rotting 

(days) 

Total rotten tubers 

@ 75 days of 

storage (%)** 

Weight loss @ 75 

days of storage 

(%)** 

T1: FYM (25 t/ha) + Recommended dose of N:P:K(75:75:100 

Kg/ha). 
23.67 

55.56 

(48.23) 

63.62 

(52.88) 

T2: T1 + Foliar spray of boron at 30, 45 and 60 DAS 24.33 
42.50 

(40.66) 

56.92 

(48.96) 

T3: T1 + Foliar spray of zinc at 30, 45 and 60 DAS 27.67 
52.63 

(46.49) 

61.08 

(51.38) 

T4: T1 + Foliar spray of zinc + boron at 30, 45 and 60 DAS 31.00 
43.33 

(41.11) 

51.42 

(45.79) 

T5: T1 + Foliar spray of IIHR vegetable special at 30, 45 and 

60 DAS. 
32.00 

49.12 

(44.48) 

57.42 

(49.25) 

T6: T1 + Foliar spray of IIHR potato specific nutrient 

formulation at 30, 45 and 60 DAS. 
32.67 

47.92 

(43.79) 

49.92 

(44.93) 

T7: T1 + Foliar spray of UHSB 1 potato micronutrient 

formulation at 30, 45 and 60 DAS 
33.00 

36.11 

(36.42) 

53.17 

(46.80) 

T8: T1 + Foliar spray of UHSB 2 potato micronutrient 

formulation at 30, 45 and 60 DAS 
30.67 

49.15 

(44.46) 

56.25 

(48.59) 

T9: T1 + Foliar spray of UHSB 3 potato micronutrient 

formulation at 30, 45 and 60 DAS 
32.67 

31.62 

(34.09) 

46.92 

(43.21) 

T10: T1 + Foliar spray of UHSB 4 potato micronutrient 

formulation at 30, 45 and 60 DAS 
32.33 

39.81 

(39.01) 

54.58 

(47.62) 

T11: T1 + Foliar spray of UHSB 5 potato micronutrient 

formulation at 30, 45 and 60 DAS 
31.67 

26.98 

(30.82) 

46.25 

(42.83) 

T12: Recommended dose of N:P:K without FYM 20.67 
63.69 

(52.99) 

63.92 

(53.08) 

S Em± 2.32 3.75 1.15 

CD 5% 6.81 11 3.38 
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Table 4: Influence of foliar spray of micronutrients on incidence 

and buildup of PTM during storage of tuber 

Treatment 

Infested 

tuber 

(%)** 

Mean No. of 

tunnels/tuber* 

Infested 

tuber 

(%)** 

Mean No. of 

tunnels/tuber* 

Mean No. of 

tunnels/tuber* 

Mean No. of 

tunnels/tuber* 

30 DAS 45 DAS 60 DAS 75 DAS 

T1: FYM (25 t/ha) + 

Recommended dose of 

N:P:K(75:75:100 Kg/ha). 

51.10 

(45.62) 

0.60 

(1.27) 

68.89 

(56.17) 

1.13 

(1.56) 

1.00 

(1.50) 

1.87 

(1.87) 

T2: T1 + Foliar spray of boron at 

30, 45 and 60 DAS 

46.09 

(42.73) 

0.60 

(1.27) 

65.76 

(54.32) 

1.07 

(1.53) 

1.07 

(1.53) 

1.87 

(1.86) 

T3: T1 + Foliar spray of zinc at 

30, 45 and 60 DAS 

37.52 

(37.73) 

0.53 

(1.23) 

55.97 

(48.46) 

1.07 

(1.53) 

0.87 

(1.43) 

1.87 

(1.86) 

T4: T1 + Foliar spray of zinc + 

boron at 30, 45 and 60 DAS 

32.78 

(34.82) 

0.60 

(1.27) 

53.33 

(47.10) 

0.87 

(1.43) 

0.87 

(1.42) 

1.60 

(1.76) 

T5: T1 + Foliar spray of IIHR 

vegetable special at 30, 45 and 60 

DAS. 

43.57 
(41.28) 

0.40 
(1.12) 

56.43 
(48.88) 

0.87 
(1.43) 

0.87 
(1.42) 

1.53 
(1.74) 

T6: T1 + Foliar spray ofIIHR 

potato specific nutrient 

formulation at 30, 45 and 60 

DAS. 

37.90 

(37.96) 

0.53 

(1.22) 

69.64 

(61.79) 

0.93 

(1.46) 

0.93 

(1.46) 

1.33 

(1.65) 

T7: T1 + Foliar spray ofUHSB 1 

potato micronutrient 

formulation at 30, 45 and 60 

DAS 

47.22 

(43.38) 

0.60 

(1.27) 

53.33 

(46.90) 

0.93 

(1.46) 

1.07 

(1.53) 

1.67 

(1.79) 

T8: T1 + Foliar spray ofUHSB 2 

potato micronutrient 

formulation at 30, 45 and 60 

DAS 

53.31 

(46.89) 

0.47 

(1.16) 

47.09 

(43.28) 

0.93 

(1.46) 

0.93 

(1.46) 

1.33 

(1.65) 

T9: T1 + Foliar spray of UHSB 3 

potato micronutrient 

formulation at 30, 45 and 60 

DAS 

39.32 
(38.78) 

0.47 
(1.16) 

47.22 
(43.38) 

1.07 
(1.53) 

0.87 
(1.42) 

1.53 
(1.74) 

T10: T1 + Foliar spray ofUHSB 4 

potato micronutrient 

formulation at 30, 45 and 60 

DAS 

42.79 
(40.83) 

0.67 
(1.31) 

44.75 
(41.95) 

1.20 
(1.59) 

0.87 
(1.43) 

1.60 
(1.76) 

T11: T1 + Foliar spray ofUHSB 5 

potato micronutrient 

formulation at 30, 45 and 60 

DAS 

28.40 

(32.17) 

0.73 

(1.35) 

33.65 

(35.43) 

1.00 

(1.50) 

1.07 

(1.53) 

1.67 

(1.79) 

T12: Recommended dose of 

N:P:K without FYM 

61.31 

(51.53) 

0.73 

(1.35) 

79.76 

(64.03) 

1.20 

(1.59) 

1.13 

(1.56) 

2.07 

(1.94) 

S Em± 1.59 0.07 5.48 0.05 0.05 0.03 

CD 5% 4.66 NS 16.07 NS NS 0.10 

* x +0.5 values **arc sin values 

DAS – Days after Sprouting 

 

CONCLUSION 

By this experiment we can conclude that foliar 

application of  micronutrient formulation  

along with soil application of RDF (75:75:100 

kg/ha of N:P:K) and FYM (25 t/ha) was found 

more economical in terms of quality 

parameters like dry matter, physiological 

weight loss, total sugar, reducing sugar and 

shelf life of tubers. 
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