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Abstract: An experiment was conducted to study the effect of nitrogen and 

potassium on insect pest infestation of two stored garlic varieties. The garlic 

genotypes were grown at the of Spices Research Center, Bogra during November 

2000 to March 2001 and stored in the department of Horticulture of Bangladesh 

Agricultural University, Mymensingh, Bangladesh during the period  from April , 

2001 to October, 2001. The experiment consists of two garmplasm i.e. Accession 

G19 and G20 with four levels of nitrogen (0, 100, 200, 300 kg N/ha) and potassium 

(0, 100, 200, 300 kg K2O/ha). The three factorial experiment was laid out in a 

randomized complete block design with three replications. Results demonstrated that 

there was significant variation present among the studied treatments. The study result 

showed that the maximum percentage of insect infested bulbs (21.28) was observed 

from the combination of accession G20 with 0 kg N/ha and 0 kg K2O/ha, whereas the 

minimum percentage was obtained from G19 with 100 kg N/ha and 200 kg K2O/ha 

and G19 with 200 kg N/ha and 2000 kg K2O/ha. 
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1.INTRODUCTION 

Garlic (Allium sativum L.) is one of the most important bulbous vegetable crop and commonly used as 

a spice or in the medicinal purposes. It took place after onion with respect to use. Central Asia and 

later spread to Mediterranean region may be the center of origin of this aromatic herbaceous plant1,2. 

It is primarily consumed for its unique flavor and ability to enhance the flavor of other foods3. Anti 

carcinogenic, microbial and insecticidal properties are also present in garlic. Due to the presence of 

sulphur containing compound diallyl disulphide garlic is pungent. And because of its pungent flavor, 

it is used mainly as a spice, seasoning and flavoring for foodstuff involving both green tops and bulbs. 

In the Rabi season Garlic is grown all over Bangladesh and consumed by most of the people4. In 

Bangladesh, nearly 425401 MT bulbs of garlic were produced in 2016-17 from 163733 acres of land 5 

. Though the production of garlic is increasing day day the average production (2.59 mt/acre) of 

Bangladesh is low compared to world per acre production. That’s why Bangladesh has to depend on  

import of garlic from other exporter countries to meet their demand. But this problem can be solved 

by using proper nutrient management practices (proper doses of different fertilizers) and also by using 

of high yielding variety with proper storage facility. For improving productivity and quality of crop, 

soil nutrient management plays a significant role6. 

 Garlic in spite of being vegetatively propagated crop, possesses a wide range of variability in bulb 

storability and yield traits.  The post-harvest losses in fruits and vegetables range from 24-40% across 

the globe7 or even greater reaching up to 50% in developing tropical countries8. About 25-50%  

Postharvest losses of fresh fruits and vegetables are called in  Bangladesh9, where it is only 5-25% in 

developed countries10. Garlic is highly susceptible to agro-techniques and environmental conditions. 

As a nutrient exhaustive crop garlic  removes a good amount of nitrogen, phosphorus and sulphur 

from the soil.  

To improve growth, yield and marketable proportions as well as quality of the crop uptake of 

sufficient nutrient by the garlic crop are important 11. Quality of bulb crops can be affected by mineral 

nutrition, irrigation schedule or rainfall12, cultivar differences and the use of growth factors i.e. plant 

essential nutrient contents 13. In post-harvest storage several factors contribute to storage of quality 

garlic bulbs like stage of bulb development, premature defoliation, skin integrity and conditions 

during growth, maturation, harvesting, curing and storage14. Appropriate use of growth promoters 

(essential nutrient contents) my led to  proper storage condition of garlic. 

 Nitrogen, phosphorus, sulphur and potassium are the principal plant nutrients required in much 

greater quantities and are important component of proteins, enzymes, sugars and vitamins in plants. 

Nitrogen is essential for the synthesis of chlorophyll, enzymes and proteins. The growth and yield of 

Garlic plants were improved by potassium application15-18.  From a combination of soil and external 

fertilizers to ensure optimum growth, yields and quality plants demand for nutrients can be satisfied. 

To increase yield of bulbs top dressing of nutrients are known, however high levels of fertilizers 

reduce the storage life of bulbs19. Increasement of physiological disorders of crops after harvest due to 

deficiencies of some minerals and toxicity of others which will lead to a negative effect on the quality 

of crops20 those affect the storage quality badly. For this reason this study to find out the suitable rate 

of different rates of nitrogen and potassium fertilizer for  post-harvest storage quality of garlic bulbs. 
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2. MATERIALS AND METHOD 

2.1. Study area:The garlic genotypes was grown at the of Spices Research Center, Bogra during 

November 2000 to March 2001 and stored in the department of Horticulture of Bangladesh 

Agricultural University, Mymensingh, Bangladesh during the period  from April , 2001 to October, 

2001.  

2.2. Study design:The three factorial experiment was laid out in a randomized complete block design 

with three replications. 

2.3. Production procedure: In each block, the land was divided into 32 plots and each plot size was 

1.2 m x 1.0 m. The space between the blocks and plots were 1.0 m and 350 cm, respectively.  With 

the use of a pointed stick the selected accessions of garlic cloves were placed at a depth of 2 cm in the 

soil. The organic matter content of the experimental plot was low and the soil was acidic in nature. 

The total N and exchangeable K status of the soil were also low. Ten days before the clove planting, 

the entire quantity of well decomposed cow dung and TSP @15 ton and 120 kg ha-1 were applied at 

final land preparation. Urea and MoP were applied as a source of nitrogen and potassium at two split 

date (30 and 60 days after planting) as top dressing. Garlic seeds were planted in the first week of 

November. Intercultural operations were done as per required. After harvest stored data on different 

studied character were recorded as per necessary.  

2.4. Statistical analysis:The mean for all treatments were calculated and the analyses of variances for 

most of the characters under consideration were performed by ‘f ‘variance test. The significance of 

the difference between pairs of means was expressed as least significance different (LSD) test taking 

the probability level 5% as the minimum unit of significance . 

Table 1: Treatments of the experiment 

Factor A: 

Two garmplasm 

Factor B: 

Four levels of nitrogen 

Factor C: 

Four levels of potassium 

Accession G19 N0: 0 k N ha-1 (control) K0: 0 kg K2O ha-1  (control) 

Accession G20 N1: 100 kg N ha-1 K1: 100 kg K2O ha-1 

N2: 200 kg N ha-1 K2: 200 kg K2O ha-1 

N3: 300 kg N ha-1 K3: 300kg K2O ha-1 

 

3. RESULTS AND DISCUSSION 

The Percentage of insect infested bulbs were insignificantly influenced by garmplasm at different 

periods of storage except at 150 and 180 days of storage (Table 2). Infestation by insect of garlic 

bulbs started after about one month of storage, and continued throughout the whole storage period but 

it varies in degrees. At 180 days of storage, the higher percentage of insect infested bulbs (9.77) were 

founded in accession G20 whereas the lower percentage of insect infested bulbs (6.80) was found in 

accession G19 (Table 3). The variation in percentage of inspected bulbs between the garmplasm might 
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be due to their genetic potentialities. Infestation of garlic bulbs was caused by cigarette beetle 

(Lasioderma serricorne) and garlic borer (not identified) during storage period. 

Table 2 : Analysis of variance on the data on the percentage of insect infested garlic bulbs at different 

period of storage as influenced by garplasm, nitrogen and potassium 

Source of 

variation 

Degree of freedom 

(df) 

Mean square 

Storage period in days 

60 90 120 150 180 

Block 2 0.00 0.99 2.28 1.94 0.24 

Treatment 31 3.35** 15.80** 43.49** 94.21** 95.61** 

Garmplasm (A) 1 2.34 12.95 22.87 261.53** 211.91** 

Nitrogen (B) 3 4.43 21.89** 103.07** 363.89** 369.51** 

A X B 3 0.96 9.92 17.42 18.16 12.69 

Potassium (C) 3 3.04 70.12** 237.07** 353.32** 355.64** 

A X C 3 2.34 2.91 11.68 13.26 19.40 

B X C 9 2.11 9.84 14.39** 20.98* 24.20* 

A X B X C 9 5.58 8.21 9.65 24.92* 29.16** 

Error 62 1.613 6.675 6.439 9.975 9.180 

 

Different levels of nitrogen significantly influenced on percentage of insect infested bulbs at different 

periods of storage except at 60 days of storage (Table 2). From the results it was observed that the 

highest percentage of insect infested bulbs (13.52) was found in bulbs grown with 300 kg N/ha, 

whereas the lowest (5.04) was found in 100 kg N/ha at 180 days of storage (Table 3). The percentage 

of insect infested bulbs were increased significantly with the increasing doses of nitrogen from 0 to 

300 kg N/ha. The highest percentage of insect infested bulbs observed at 300 kg N/ha, possibly due to 

more succulent of the bulbs which might be contributing to favorable conditions for more infestation 

by insect. Different levels of potassium also significantly influenced on percentage of insect infested 

bulbs at different periods of storage except at 60 days of storage (Table 2).  

At 180 days of storage, the highest percentage of insect infested bulbs (13.43) was found in bulbs 

grown with 0 kg K2O/ha, and the lowest percentage of insect infested bulbs (4.46) was found from the 

treatment 200 K2O/ha (Table 3). The bulbs obtained from 0 kg K2O/ha fertilized crop were relatively 

immature, more succulent and had low dry matter content, which probably caused more infestation in 

storage by the insect. There was no significant variation between the interaction effect of garmplasm 

and nitrogen on percentage of insect infested bulbs at different periods of storage (Table 2). But their 

combined effect was found to be significant in respect (Table 3). The minimum percentage of insect 

infested bulbs (15.57) was recorded in accession20 with 300 kg N/ha at 180 days of storage and the 

minimum percentage of insect infested bulbs (3.79) was recorded in accession19 with 200 kg N/ha 
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treatment combination. The interaction effects of garmplasm and potassium on percentage of insect 

infested bulbs was found to be insignificant at different periods of storage (Table 2). 

Table 3: Effect of garmplasm, nitrogen and potassium on cumulative loss of insect infested bulbs (%) 

at different periods of storage 

 

 

Treatment Combinations Storage period in days 

60 90 120 150 180 

G19 0.31 1.27 3.15 6.47 6.80 

G20 0.63 2.00 4.13 9.77 9.77 

LSD (0.05) NS NS NS 1.29 1.24 

LSD (0.01) - - - 1.71 1.64 

Levels of nitrogen      

N0 0.83 2.75 4.88 8.41 9.07 

N1 0.00 0.83 1.88 5.04 5.04 

N2 0.21 0.84 1.89 5.52 5.12 

N3 0.83 2.11 5.92 13.52 13.52 

LSD (0.05) NS 1.49 1.46 1.82 1.75 

LSD (0.01) - - 1.95 2.42 2.33 

Levels of  Potassium      

K0 0.83 3.59 8.00 13.43 13.43 

K1 0.00 0.00 1.04 6.59 6.50 

K2 0.42 0.42 1.67 4.46 4.46 

K3 0.63 2.53 3.83 8.09 8.75 

LSD (0.05) NS 1.49 1.46 1.85 1.75 

LSD (0.01) - 1.98 1.95 2.42 2.33 

Garmplasm x Nitrogen      

G19No 0.83 2.96 4.67 5.99 7.31 

G19N1 0.00 2.42 1.17 4.63 4.63 

G19N2 0.00 0.83 2.08 3.79 3.79 

G19N3 0.42 0.86 4.19 11.47 11.47 

G20No 0.83 2.54 5.09 10.82 10.82 

G20N1 0.00 1.25 2.08 5.46 5.46 

G20N2 0.42 0.86 1.69 7.24 7.24 

G20N3 1.25 3.36 7.66 15.57 15.57 

LSD (0.05) 1.04 2.11 2.07 2.58 2.47 

LSD (0.01) 1.38 2.80 2.75 3.43 2.29 

Garmplasm x Potassium      

G19Ko 0.42 3.36 7.98 10.69 10.69 

G19K1 0.00 0.00 1.25 5.04 5.04 

G19K2 0.00 0.00 0.42 3.38 3.38 

G19K3 0.83 1.71 2.96 6.78 8.10 

G20Ko 1.25 3.82 8.03 16.17 16.17 

G20K1 0.00 0.00 0.83 7.96 7.96 

G20K2 0.83 0.83 2.96 5.55 5.55 

G20K3 0.42 3.36 4.70 9.41 9.41 

LSD (0.05) 1.04 2.11 2.07 2.58 2.47 

LSD (0.01) 1.38 2.80 2.75 3.43 2.29 
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However, the combined effect of garmplasm and potassium was found to be significant in this respect 

(Table 3). At 180 days of storage, the highest percentage of insect infested bulbs (16.17) was found 

from the combination of accession20 with 0 kg K2O/ha and the lowest (3.38) was found from the 

accession 19 with 200 kg K2O/ha. The interaction effect among different levels of nitrogen and 

potassium showed significant variation at 120, 150 and 180 days of storage but showed insignificant 

variation at 60 and 90 days of storage (Table 2). However, their combined effect was found to be 

significant in this respect (Table 4). At 180 days of storage, the maximum percentage of insect 

infested bulbs (16.66) was found from the treatment combination 0 kg N/ha with 0 kg K2O/ha 

followed by the combination of 300 kg N/ha with 0 kg K2O/ha (16.61), whereas the minimum 

percentage (0.83) was observed from 100 kg N/ha with 200 kg K2O/ha; and 200 kg N/ha with 200 kg 

K2O/ha treatment combination. There was no significant interaction effect of nitrogen, potassium and 

garmplasm on percentage of insect infested bulbs at 90 and 120 days of storage, but showed 

significant variation at 60, 150 and 180 days of storage (Table 2). However, their combined effect in 

this respect was found to be significant (Table 5). At 180 days of storage, the highest percentage of 

insect infested bulbs (21.28) was recorded in the treatment combination of accession G20 with 0 kg 

N/ha and 0 kg K2O/ha followed by G20 with 300 kg N/ha and 0 kg K2O/ha (19.43) and no infestation 

was recorded in accession G19 with 100 kg N/ha and 200 kg K2O/ha and accession19 with 200 kg N/ha 

and 200 kg K2O/ha treatment combination. 

Table 4: Combined effect of nitrogen and potassium on cumulative loss of insect infested bulbs (%) 

at different periods of storage 

Treatment combinations Storage period in days 

60 90 120 150 180 

NoKo 1.67 5.92 10.17 16.66 16.66 

NoK1 0.00 0.00 0.00 4.17 4.17 

NoK2 0.00 0.00 1.67 4.25 4.25 

NoK3 1.67 5.09 7.67 8.56 11.19 

N1Ko 0.00 1.67 5.83 9.25 9.25 

N1K1 0.00 0.00 0.00 4.17 4.17 

N1K2 0.00 0.00 0.00 0.83 0.83 

N1K3 0.00 1.67 1.67 5.92 5.92 

N2Ko 0.83 3.38 5.88 11.19 11.90 

N2K1 0.00 0.00 0.83 5.00 5.00 

N2K2 0.00 0.00 0.00 0.83 0.83 

N2K3 0.00 0.00 0.83 5.04 5.04 

N3Ko 0.83 3.38 10.13 16.61 16.61 

N3K1 0.00 0.00 3.33 12.68 12.68 

N3K2 1.67 1.67 5.09 11.93 11.93 

N3K3 0.83 3.38 5.14 12.86 12.86 

LSD (0.05) 1.47 2.98 2.93 3.65 3.50 

LSD (0.01) 1.95 3.97 3.90 4.85 4.65 
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Table 5: Combined effect of garplasm, nitrogen and potassium on insect infested bulbs (%) at 

different periods of storage 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. CONCLUSION 

The storability of garlic bulb in this experiment was found significantly influenced by garmplasm, 

nitrogen and potassium during storage period. The highest percentage of insect infested bulbs (9.77) 

were founded in accession G20 whereas the lowest percentage of insect infested bulbs (6.80) was 

found in accession G19. At 180 days of storage, the bulbs grown with 300 kg/ha showed the maximum 

percentage of insect infested bulbs (13.52) while the minimum percentage of insect infested bulbs 

(5.04) was found at 100 kg N/ha. The bulbs raised without potassium (0 kg K2O/ha) showed 

Treatment combination Storage period in days 

60 90 120 150 180 

G19NoKo 0.00 5.00 10.17 12.03 12.03 

G19NoK1 0.00 0.00 0.00 3.33 3.33 

G19NoK2 0.00 0.00 0.00 1.67 1.67 

G19NoK3 3.333 6.84 8.51 6.94 12.21 

G19NoKo 0.00 1.67 6.67 10.17 10.17 

G19N1K1 0.00 0.00 0.00 5.00 5.00 

G19N1K2 0.00 0.00 0.00 0.00 0.00 

G19N1K3 0.00 0.00 0.00 3.33 3.33 

G19N2K0 0.00 3.33 5.00 6.75 6.75 

G19N2K1 0.00 0.00 1.67 1.67 1.67 

G19N2K2 0.00 0.00 0.00 0.00 0.00 

G19N2K3 0.00 0.00 1.67 6.75 6.75 

G19N3Ko 1.67 3.42 10.09 13.79 13.79 

G19N3K1 0.00 0.00 3.33 10.17 10.17 

G19N3K2 0.00 0.00 1.67 11.84 11.84 

G19N3K3 0.00 0.00 1.67 10.09 10.09 

G20N0Ko 3.333 6.84 10.17 21.28 21.28 

G20N0K1 0.00 0.00 0.00 5.00 5.00 

G20N0K2 0.00 0.00 3.33 6.84 6.84 

G20N0K3 0.00 3.33 6.84 10.17 10.17 

G20N1K0 0.00 1.67 5.00 8.33 8.33 

G20N1K1 0.00 0.00 0.00 3.33 3.33 

G20N1K2 0.00 0.00 0.00 1.68 1.68 

G20N1K3 0.00 3.33 3.33 8.51 8.51 

G20N2K0 1.67 3.42 6.75 15.63 15.63 

G20N2K1 0.00 0.00 0.00 8.33 8.33 

G20N2K2 0.00 0.00 0.00 1.67 1.67 

G20N2K3 0.00 0.00 0.00 3.33 3.33 

G20N3K0 0.00 3.33 10.17 19.43 19.43 

G20N3K1 0.00 0.00 3.33 15.19 15.19 

G20N3K2 3.33 3.33 8.51 12.02 12.02 

G20N3K3 1.67 6.75 8.61 15.63 15.63 

LSD (0.05) 2.07 4.22 4.14 5.15 4.95 

LSD (0.01) 2.76 5.61 5.51 6.86 6.58 
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maximum percentage insect infected bulbs (13.43) whereas the minimum percentage of insect 

infested bulbs (4.46) was observed in the application of 200 kg K2O/ha. The maximum percentage of 

insect infested bulbs (21.28) was observed from the combination of accession G20 with 0 kg N/ha and 

0 kg K2O/ha, whereas the minimum percentage was obtained from G19 with 100 kg N/ha and 200 kg 

K2O/ha and G19 with 200 kg N/ha and 2000 kg K2O/ha.   
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