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Abstract  

The experiment was conducted to evaluate the effect of tillage methods and Integrated Plant Nutrition 

System (IPNS) based fertilizer management during 2014-15 at Regional Agricultural Research Station 

(RARS), Jessore on the productivity of potato. Three tillage methods viz., (i) Bed planting (T1), (ii) PTOS 

(Power Tiller Operated Seeder (T2) and (iii) Conventional tillage (T3) in combination with five types of 

nutrient management packages viz., (a) STB fertilizer dose from chemical fertilizer (F1), (b) 120 % of 

chemical fertilizer over STB fertilizer doze (F2), (c) 80 % from chemical (Soil Test Based fertilizer doze 

STB)  + 20 % from vermi-compost (STB) fertilizer doze (F3), (d) 80 % from chemical (STB) + 20 % from 

conventional compost (STB) Fertilizer doze (F4), farmers practice (F5) were as the treatments. The 

experiment was laid out in a split plot design with three dispersed replications. It was found that bed 

planting was given the highest yield (24.11 t ha
-1

) followed by PTOS (23.95 t ha
-1

) and conventional 

tillage (23.60 t ha
-1

). In case of fertilizer application it was found that 120 % of chemical fertilizer over 

STB fertilizer doze gave the highest yield (25.18 tha
-1

) followed by 80 % from chemical (STB) + 20 % 

from vermi-compost (STB) (24.11 t ha
-1

) farmer practice (23.53 t ha
-1

), STB fertilizer dose from chemical 

fertilizer (23.48 t ha
-1

) and 80 % from chemical (STB) + 20 % from convention compost (STB)(23.11 t ha
-

1
). In case of interaction effect of tillage and fertilizers management, it was found that there were no 

significant effect among them however T2(PTOS) + F2 (120 % of chemical fertilizers over STB fertilizer 

doze) gave the highest yield (26.33 t ha
-1

). 
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Introduction 

Tillage is the most important practice in crop lands having a major effect on the C pool, either negative with 

conventional ploughing or positive when conservation tillage is applied. The choice of appropriate tillage system is 

crucial for sustainable farming in sub-tropical ecosystems. Conservation tillage practices can minimize the rapid 

breakdown of plant residues. Reduced tillage is helpful in reducing organic carbon loss from soils, which may 

results in improved physical, chemical and biological properties of soil as well as improved crop productivity 

(Keith, 2014). Tillage aims to make the soil most favorable for the cultivation. All vegetables are concerned with the 

quality of the soil structure and thus with tillage (Abrougui et al., 2012). The structure of the tilled layer of 

cultivated soil changes with times because of the tillage itself, compaction under traffic and as a result of natural 

processes (root growth, faunal activity and weather). Tillage practices involving annual plowing without other soil 

management practices are increasingly being recognized to have deleterious effects on soil conditions (Briggs et al., 

1998). Conservation tillage could benefit agricultural production by controlling topsoil loss from wind erosion and 

conserving soil moisture as a reserve against common summer droughts. However, reduction in tillage does have the 

potential to negatively affect tuber production because of the potato plant sensitivity to soil physical conditions 

(Mundy et al., 1999).  

On the other hand, nutrient application should be made on the basis of plants requirements. Plant is a function of 

growth rate, growth stage, climatic conditions, and cultivar (Lang, 1999). The amounts of nutrients required by a 
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potato crop are also related to a realistic yield potential for the selected cultivar and land farmed. Thus, the amount 

of fertilizer applied to a potato crop should depend on the supplying power of the soil, the potential for nutrient loss, 

and the growth potential of the cultivar (Dean, 1994). Potato yield could be increased by 50 % only by improved 

nutrient management (Grewal et al., 1992). With high levels of organic matter decomposition and nutrient leaching 

in the tropics, conservation tillage with balanced fertilizer management becomes an effective option to consider for 

environmental conservation. 

Potato have need of high level of soil nutrients due to relatively poor developed and shallow root system in relation 

to yield (Perrenoud, 1983). Compared with cereal crops, potato produces much more dry matter in a shorter cycle 

(Singh and Trehan, 1998). This high rate of dry matter production results in large amounts of nutrients removed per 

unit time, which generally most of the soils are not able to supply. Hence, nutrient application from external sources 

as fertilizers becomes essential. 

For the increase of productivity of potato, integrated management especially tillage and fertilizer management 

recently have been proposed by soil science division of Bangladesh Agricultural Research Institute, Gazipur. Some 

questions have been raised regarding the soil health for the frequent manipulations required to accommodate tuber 

crops in a year. This may lead excess stress on the soil resource as there would hardly any time left for is rest needed 

for rejuvenation. Potato is thought to be a potential and dominant crop in the southern part of Bangladesh. In this 

area farmers normally cultivate Jute after Potato and potato uptake huge amount of nutrients. Integrated nutrient 

management approach coupled with conservation tillage practice may play an important role in improving fertilizer 

and water use efficiency, physical conditions of soil and enhanced crop productivity especially for potato 

cultivation. But nutrient turnover and mobilization require congenial physical environment of the soil. Under the 

above perspective, the present investigation was aimed at to achieve the following objectives. 

i) To evaluate effect of tillage methods and IPNS based fertilizer management on the productivity of potato 

ii) To observe the changes in post-harvest soil properties 

Materials and Methods 

A field trial was conducted at Regional Agricultural Research Station (RARS) farm, Jessore during the rabi (winter) 

season of 2014 - 15. Potato was cultivated after T. aman rice in same season. The treatments comprised three 

different tillage options viz., (i) Bed planting (T1), (ii) PTOS (T2) and (iii) Conventional tillage (T3) in combination 

with five types of nutrient management packages viz., (a) STB fertilizer dose from chemical fertilizer (F1), (b) 120 % 

of STB as chemical (F2), (c) 80 % from chemical (STB)  + 20 % from vermi-compost (STB) fertilizer doze (F3), (d) 

80 % from chemical (STB) + 20 % from conventional compost (STB) fertilizer doze, and (e) Farmers Practice (F5). 

The experiment was laid out in a split plot design with the individual 3 m × 5 m plots size. Tillage treatments were 

placed in the main plots and different fertilizer dozes were placed in the sub plots. However, for chemical properties, 

the soil samples were taken from 0 to 15 and 15 to 30 cm depth. Table 1 has shown all the chemical proprieties from 

0 - 15 cm and 15 - 30 cm depth in of soil before conducting the experiment. 

Table 1. The chemical properties of initial soil at RARS research farm, Jessore. 

Soil 

Depth 

pH OM 

(%) 

Total 

N (%) 

Exchangeable 

(meq100
-1

 g soil) 

Available Nutrient (µg g
-1

) 

K Ca Mg P S Zn B Cu Fe Mn 

0 - 15 

cm 

7.7 1.71 0.09 0.09 9.69 2.04 14.99 16.05 1.55 0.26 2.45 15.17 2.38 

15 – 30 

cm 

7.8 0.82 0.04 0.04 9.03 2.03 7.62 18.38 0.83 0.14 1.51 1.53 1.11 

The potato tubers were planted on 28 November 2014. The tuber rate was 1500 kg ha
-1

. The actual dozes after 

calculation the fertilizer requirements considering initial soil nutrients were - F1 = 150-30-120-10-1-1 of N-P-K-S-

Zn-B kg ha
-1

 from NPKSZnB ha
-1

 (STB fertilizer dose from chemical fertilizer), F2 = 180-36-144-12-1.2-1.2 kg 

NPKSZnB ha
-1

 (120 % of STB as chemical) F3 = 120-24-115.2-8-0.8-0.8 kg NPKSZnB ha
-1

 (80 % from chemical 

STB) + 1.6 t ha
-1 

vermicompost (20 % from vermi-compost STB fertilizer doze), F4 = 120-24-115.2-8-0.8-0.8 kg 

NPKSZnB ha
-1

 (80 % from chemical STB) + 2 t ha
-1

 conventional compost (20 % from conventional compost STB 
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fertilizer doze) F5 = 190-35-130-10-1-1 of N-P-K-S-Zn-B kg ha
-1

 from NPKSZnB ha
-1

 (farmers practice). The 

fertilizers were in the form of urea, triple super phosphate, muriate of potash, gypsum, zinc sulphate and boric acid, 

respectively. All PSZnB and ½ K were applied during final land preparation. Nitrogen was applied as urea in two 

equal splits at 5 - 7 days after sprouting (DAS) along with rest of K as top dress. Weeding was done at 35 DAS. The 

crop was harvested on 19 March 2015. Yield and yield components of potato were recorded. The data were analyzed 

statistically following CropStat software. 

Results and Discussion 

Results 

Influence of tillage practices on the yield and yield component of potato: There were no significant differences 

in potato yield from different tillage practices (Table 2). In case of plant height, Conventional tillage produced the 

tallest plant (67.57 cm) followed by Bed planting (67.01 cm) and PTOS (66.73 cm). Conventional tillage produced 

the highest number of tubers plant
-1

 (10) followed by Bed planting and PTOS (9). But, PTOS gave the highest yields 

plant
-1

 (0.52 kg) followed by Conventional tillage (0.49 kg) and Bed planting (0.48 kg). The highest yield (24.11 t 

ha
-1

) was obtained in Bed planting (24.11 t ha
-1

) followed by PTOS (23.95 t ha
-1

) and conventional tillage (23.60 t 

ha
-1

).  

Table 2. Effect of tillage methods on yield and yield components of Potato. 

Tillage 

Practices 
Plant height (cm) Tubers plant

-1 
(nos.) Yield plant

-1
  (kg) Yield of potato (t ha

-1
) 

T1 67.01 8.61(9) 0.48 24.11 

T2 66.73 8.90 (9) 0.52 23.95 

T3 67.57 9.60 (10) 0.49 23.60 

LSD 6.91 0.65 0.12 1.50 

Influence of fertilizers on the yield and yield component of potato: Yield of potato varried significantly due to 

different fertilizers application (Table 3). In case of plant height, farmers practice produced the tallest plant (67.82 

cm) over other practices. The similar trend was found from the data on total tubers plant
-1

 (10 nos.). But, considering 

yield plant
-1

, it was found that treatment F3 which was 80 % chemical fertilizers + 20 % from vermicompost gave 

the highest result (0.55 kg) followed by F1 and F4 (0.49 kg), F2 (0.48 kg) and F5 (0.45 kg) treatments. Importantly, 

the highest yield (25.18 t ha
-1

) was found from the application of 120 % of chemical fertilizer from STB fertilizer 

doze (F2) followed by F3 (24.11 t ha
-1

), F5 (23.53 t ha
-1

), F1 (23.48 t ha
-1

) and F4 (23.11 t ha
-1

) treatments.  

Table 3. Effect of fertilizers on yield and yield components of Potato. 

Fertilizer dose Plant height (cm) Tubers plant
-1

 (nos.) Yield plant
-1

 (kg) Yield of potato (t ha
-1

) 

F1 66.88 9.21(9) 0.49 23.48 

F2 67.28 7.93(8) 0.48 25.18 

F3 66.37 8.90 (9) 0.55 24.11 

F4 67.15 8.71(9) 0.49 23.11 

F5 67.82 10.10 0.45 23.53 

LSD 3.99 1.15 0.14 1.69 

Interaction effect: There were no significant differences in results due to the interaction effect of tillage practices 

and fertilizer management (Table 4). However, it was found that treatment combination of T2F2, gave numerically 

the highest yield (26.33 t ha
-1

) followed by T1F2 (25.23 t ha
-1

),  T1F3 (24.80 t ha
-1

), T1F5  (24.63 t ha
-1

), T3F4(24.30 t 

ha
-1

), T2F1 (24.23 t ha
-1

), T2F3 (24.20 t ha
-1

),  T3F2 (24.00 t ha
-1 

),    T3F5 (23.53 t ha
-1 

), T1F1 (23.40 t ha
-1 

), T3F3 (23.33 

t ha
-1 

), T3F1 (22.83 t ha
-1 

), T2F4 (22.57 t ha
-1 

), T1F4 (22.50 t ha
-1 

) and T2F5 (22.43 t ha
-1 

) respectively.  

Influence of fertilizers on the chemical properties of post-harvest soil: From the comparison of initial and post 

soil (after the fertilization) pH, Organic matter, Calcium, Sulpher and Fe were increased in soil (Table 5). On the 

other hand, in some chemicals like Magnesium, Zinc, Boron and Copper were slightly decreased. From the analysis 

(0 - 15 cm), it was found that treatment combination of T1F1 conferred increased chemicals were - pH 7.8, 1.89 % 
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OM, 9.85 meq100
-1

 g soil of Ca, 16.08 µg g
-1

 of S and 15.48  µg g
-1

 of Fe. In treatment T1F2,  1.94 % OM, 0.098 % 

Total N, 0.11 meq100
-1

 g soil of K, 9.89 meq100
-1

 g soil of Ca, 2.07 meq100
-1

 g soil of Mg, 15.02 µg g
-1

 of P, 16.15 

µg g
-1

 of S, 1.57 µg g
-1

 of Zn and 15.22  µg g
-1

 of Fe. In treatment T1F3,  1.99 % OM, 0.099 % Total N, 0.12 meq100
-

1
 g soil of K, 9.77 meq100

-1
 g soil of Ca and 15.22  µg g

-1
 of Fe were noticed. In treatment T1F4, pH 7.8, 1.98 % OM, 

0.098 % Total N, 9.99 meq100
-1

 g soil of Ca and 15.25  µg g
-1

 of Fe, In treatment T1F5, pH 7.8, 0.091 % Total N, 

9.78 meq/100 g soil of Ca and 15.21  µg g
-1

 of Fe were found. In treatment T2F1, 1.74 % OM, 0.093 % Total N, 9.77 

meq100
-1

 g soil of Ca and 15.26  µg g
-1

 of Fe were found. In treatment T2F2, pH 7.9, 1.90 % OM, 0.091 % Total N, 

0.10 meq100
-1

 g soil of K, 9.89 meq100
-1

 g soil of Ca, 2.07 meq100
-1

 g soil of Mg, 15.02 µg g
-1

 of P, 16.16 µg g
-1

 of 

S, 1.57 µg g
-1

 of Zn, 15.22  µg g
-1

 of Fe and 2.39 µg g
-1

 Mn were obtained. In treatment T2F3, 1.98 % OM, 0.097 % 

Total N, 0.10 meq100
-1

 g soil of K, 9.76 meq100
-1

 g soil of Ca, 1.58 µg g
-1

 of Zn, 0.28 µg g
-1

 of B and 15.22  µg g
-1

 

of Fe. In treatment T2F4, pH 7.8, 1.97 % OM, 0.098 % Total N, 9.89 meq100
-1

 g soil of Ca and 15.23 µg g
-1

 of Fe 

were found. In treatment T2F5, 1.75 % OM and 9.71 meq100
-1

 g soil of Ca. In treatment T3F1, 1.73 % OM, 0.094 % 

Total N, 9.78 meq100
-1

 g soil of Ca and 15.26 µg g
-1

 of Fe were obtained. In treatment T3F2, pH 7.9, 1.91 % OM, 

0.091 % Total N, 0.11 meq100
-1

 g soil of K, 9.99 meq100
-1

 g soil of Ca, 2.07 meq100
-1

 g soil of Mg, 15.01 µg g
-1

 of 

P, 16.16 µg g
-1

 of S, 1.57 µg g
-1

 of Zn, 15.80  µg g
-1

 of Fe and 2.39 µg g
-1

 Mn were recorded. In treatment T3F3, 1.98 

% OM, 0.096 % Total N, 0.10 meq100
-1

 g soil of K, 9.99 meq100
-1

 g soil of Ca, 1.52 µg g
-1

 of Zn, 0.28 µg g
-1

 of B 

and 15.29  µg g
-1

 of Fe were found. In treatment T3F4, 1.96 % OM, 0.097 % Total N, 9.89 meq100
-1

 g soil of Ca and 

15.23 µg g
-1

 of Fe were recorded. In treatment T2F5, pH 7.8, 1.85 % OM and 9.72 meq100
-1

 g soil of Ca were 

recorded. But, initially it was pH 7.7, 1.71 % OM, 0.09 % Total N, 0.09 meq100
-1

 g soil of K, 9.69 meq100
-1

 g soil 

of Ca, 2.04 meq100
-1

 g soil of Mg, 14.99µg g
-1

 P, 16.05 µg g
-1

 S, 1.55 µg g
-1

 Zn, 0.26 µg g
-1

 B, 2.45 µg g
-1

 Cu, 

15.17µg g
-1  

Fe and 2.38 µg g
-1  

Mn respectively.  

Table 4. Interaction effect of tillage method and fertilizer management on the yield of Potato. 

 

Interaction effect 
 

   

Tillage 

practice 

×   Fertilizer   

treatment 

Plant height 

(cm) 

Tubers plant
-1

 

(nos.) 

Yield plant
-1

  

(kg) 

Yield of potato (t 

ha
-1

) 

T1 F1 66.67 (9.90)10 0.48 23.40 

T1 F2 66.07 (7.81)8 0.42 25.23 

T1 F3 68.53 (8.70)9 0.61 24.80 

T1 F4 65.20 (9.10)9 0.42 22.50 

T1 F5 68.60 (9.20)9 0.45 24.63 

T2 F1 67.93 (7.67)8 0.50 24.23 

T2 F2 66.53 (8.11)8 0.51 26.33 

T2 F3 63.87 (7.89)8 0.52 24.20 

T2 F4 66.27 (9.00)9 0.59 22.57 

T2 F5 69.07 (9.93)10 0.48 22.43 

T3 F1 66.07 (9.950)10 0.49 22.83 

T3 F2 69.27 (8.77)9 0.52 24.00 

T3 F3 66.73 (10.00)10 0.54 23.33 

T3 F4 70.00 (9.83)10 0.48 24.30 

T3 F5 65.80 (10.89)11 0.45 23.53 

LSD (0.05%) 6.91 2.01 0.26 2.94 
T1= Bed planting; T2= PTOS (Power Tiller Operated Seeder; T3= Conventional tillage; F1 = STB fertilizer dose from chemical 

fertilizer; F2 = 120% of chemical fertilizer over STB fertilizer doze; F3 = 80% from chemical (Soil Test Based Fertilizer doze 

STB) +20% from vermi-compost (STB) fertilizer doze; F4 = 80% from chemical (STB) + 20% from conventional compost (STB) 

Fertilizer doze; F5 = Farmers Practice (F5) 

From the analysis (15 - 30 cm), it was found that treatment combination of T1F3 increased chemicals were - 0.88 % 

OM, 0.044 % Total N, 0.05 meq100
-1

 g soil of K, 9.04 meq100
-1

 g soil of Ca, 1.57  µg g
-1

 of Fe and 1.12 µg g
-1

 of 

Mn were found. In treatment T1F4, 0.90 % OM, 0.044 % Total N, 0.08 meq100
-1

 g soil of K, 9.04 meq100
-1

 g soil of 

Ca and 1.57  µg g
-1

 of Fe were obtained. In treatment T2F3, 0.88 % OM and 0.045% Total N were found. In 

treatment T2F4, 0.09 meq100
-1

 g soil of K, 9.05 meq100
-1

 g soil of Ca, 0.89 meq100
-1

 g soil of Zn and 1.55  µg g
-1

 of 

Fe were recorded. In treatment T3F4, 0.048 % Total N, 9.04 meq100
-1

 g soil of Ca and 1.55 µg g
-1

 of Fe were 

obtained. 
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Discussion 

Potato is the important winter vegetables in Bangladesh and it is cultivating several years at the same piece of land. 

Tillage, different types of organic and inorganic fertilizers could be play a vital role for sustainable potato 

production with minimizing the chemical fertilizers uses. In this study different types of tillage operations produced 

different types of potato yield without any significant variation and same results were found in case of fertilizers 

(chemical and inorganic) application even from the interaction effect among the fertilizers and tillage. 

Table 5. The chemical properties of post soil at RARS research farm, Jessore. 

Soil Depth pH OM 

(%) 

Total 

N (%) 

Exchangeable 

(meq100
-1

 g soil) 

Available (µg g
-1

) 

0 - 15 cm 

    K Ca Mg P S Zn B Cu Fe Mn 

T1 F1 7.8 1.89 0.095 0.09 9.85 2.01 14.88 16.01 1.54 0.25 2.39 15.48 2.30 

T1 F2 7.9 1.94 0.098 0.11 9.89 2.07 15.02 16.15 1.57 0.25 2.43 15.22 2.38 

T1 F3 7.7 1.99 0.099 0.09 9.77 2.00 14.93 16.01 1.55 0.23 2.34 15.22 2.37 

T1 F4 7.8 1.98 0.098 0.09 9.99 2.01 14.92 16.05 1.51 0.21 2.44 15.25 2.37 

T1 F5 7.8 1.67 0.091 0.08 9.78 2.01 14.99 16.03 1.51 0.22 2.44 15.21 2.32 

T2 F1 7.5 1.74 0.093 0.07 9.77 2.02 14.99 16.04 1.55 0.23 2.42 15.26 2.37 

T2 F2 7.9 1.90 0.091 0.10 9.89 2.07 15.02 16.16 1.57 0.25 2.44 15.20 2.39 

T2 F3 7.7 1.98 0.097 0.10 9.76 2.01 14.93 16.03 1.58 0.28 2.33 15.29 2.38 

T2 F4 7.8 1.97 0.098 0.09 9.89 2.01 14.89 16.04 1.41 0.25 2.43 15.23 2.36 

T2 F5 7.7 1.75 0.084 0.07 9.71 2.00 12.91 13.05 1.51 0.21 2.44 14.21 2.31 

T3 F1 7.6 1.73 0.094 0.08 9.78 2.00 14.98 16.03 1.55 0.23 2.41 15.26 2.37 

T3 F2 7.9 1.91 0.091 0.11 9.99 2.07 15.01 16.16 1.57 0.25 2.34 15.80 2.39 

T3 F3 7.5 1.98 0.096 0.10 9.76 2.01 14.98 16.03 1.52 0.28 2.23 15.29 2.38 

T3 F4 7.7 1.96 0.097 0.09 9.89 2.01 14.89 16.04 1.41 0.21 2.43 15.23 2.35 

T3 F5 7.8 1.85 0.089 0.07 9.72 2.01 12.93 13.05 1.51 0.21 2.34 14.22 2.31 

15 – 30 cm 

T1 F1 7.6 0.89 0.045 0.04 9.05 2.00 7.62 15.39 0.82 0.11 1.51 1.57 1.11 

T1 F2 7.6 0.85 0.044 0.04 9.05 2.00 7.62 15.38 0.82 0.12 1.54 1.55 1.10 

T1 F3 7.5 0.88 0.044 0.05 9.04 2.00 7.62 15.39 0.82 0.10 1.41 1.57 1.12 

T1 F4 7.6 0.90 0.044 0.08 9.04 2.00 7.52 15.29 0.82 0.12 1.51 1.57 1.11 

T1 F5 7.5 0.89 0.048 0.05 9.01 2.01 7.42 15.38 0.72 0.10 1.41 1.57 1.11 

T2 F1 7.6 0.81 0.035 0.04 8.05 2.00 6.62 14.39 0.82 0.11 1.51 1.57 1.11 

T2 F2 7.7 0.83 0.044 0.04 9.05 2.02 7.62 15.39 0.82 0.12 1.51 1.55 1.11 

T2 F3 7.6 0.88 0.045 0.04 8.05 1.98 7.62 14.33 0.72 0.09 1.39 0.99 1.00 

T2 F4 7.7 0.85 0.039 0.09 9.05 2.01 7.32 13.39 0.89 0.12 1.51 1.55 1.11 

T2 F5 7.2 0.81 0.033 0.04 9.01 2.00 6.91 13.05 0.79 0.10 1.44 1.21 1.01 

T3 F1 7.6 0.85 0.035 0.04 8.05 1.90 7.61 14.39 0.72 0.10 1.41 1.47 1.01 

T3 F2 7.7 0.88 0.044 0.03 7.05 2.00 7.62 15.30 0.81 0.10 1.31 1.77 1.10 

T3 F3 7.6 0.89 0.049 0.02 8.04 1.97 7.72 13.39 0.68 0.20 1.30 1.31 1.05 

T3 F4 7.8 0.83 0.048 0.03 9.04 2.01 7.62 12.29 0.81 0.10 1.51 1.57 1.06 

T3 F5 7.7 0.82 0.047 0.02 9.01 2.03 7.52 14.39 0.80 0.13 1.59 1.48 1.09 

Importantly, actual information from the study is the impact increasing soil nutrient after post soil status. In 

Bangladesh the organic matter is depleting /decomposing day by day due to climate change. Now the big challenge 

for the soil scientists is to recovery the organic matter into the soil for cultivating not only the potato but also 

different types of crops like cabbage, cauliflower, wheat, rice etc.  The study typically showed that  post harvest soil 

(0 -15cm) of OM %, Total N, K, Ca, Mg, P, S, Zn, B, Fe and
 
Mn increased up to 1.98 %, 0.099 %, 0.116 meq 100

-1
 

g soil, 9.99 meq 100
-1

 g soil, 2.07 meq 100
-1

 g soil, 15.2 µg g
-1

,16.16 µg g
-1

,1.58 µg g
-1

, 0.28 µg g
-1

, 15.80 µg g
-1

, 

2.34 µg g
-1 

 whereas the initial soil conteained 1.71 OM %, 0.09 % Total N, 0.09 meq 100
-1

 g soil K, Ca 9.69 meq 

100
-1

 g soil, 2.04 meq 100
-1

 g soil Mg, 14.99 µg g
-1 

 P, 16.05 µg g
-1 

 S, 1.55 µg g
-1 

 Zn, 0.26 µg g
-1 

  B, 15.17 µg g
-1 

 

Fe and
  
2.38 µg g

-1 
 Mn. 
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In case of 15 - 30 cm depth of soil the OM %, Total N, K, Ca, P, Zn, B, Cu, Fe and
 
Mn increased up to 0.89 %, 

0.049 %, 0.09 meq 100
-1

 g soil, 9.05 meq 100
-1

 g soil, 7.72 µg g
-1

, 0.89 µg g
-1

, 0.20 µg g
-1

, 1.59 µg g
-1

 , 1.77 µg g
-1

, 

1.22 µg g
-1 

 whereas the initial soil contained 0.82 OM %, 0.04 % Total N, 0.04 meq 100
-1

 g soil K, Ca 9.03 meq 

100
-1

 g soil, 7.62 µg g
-1 

 P, 0.83 µg g
-1 

 Zn, 0.14 µg g
-1 

  B, 1.51 µg g
-1 

Cu, 1.53 µg g
-1 

 Fe and
  
1.11 µg g

-1 
 Mn. But, 

Mg and S were decreased up to 1.90 meq
-100g

 soil, 12.29 µg g
-1

 whereas the intial Mg and S were 2.03 meq
-100g

 soil 

and 18.38 µg g
-1 

 respectively. 

Bed planting produced the highest potato yield (24.11 t ha
-1

) in case of tillage operation and 120 % of chemical 

fertilizer from STB fertilizer dose (F2) gave the highest yield (25.18 t ha
-1

) in case of fertilizer application. But from 

the interaction effect, it was found that PTOS (Power Tiller Operated seed) and 120 % chemical fertilizer over STB 

fertilizer doze conferred the highest yield (26.33 t ha
-1

) of potato. Remarkably, the practices in the study enhanced 

the soil chemical properties like OM %, Total N, K, Ca, Mg, P, S, Zn, B, Cu, Fe and
 
Mn respectively. More 

specifically, the organic matter percentage increased into the soils where conventional and vermicompost were 

applied as the treatments. So, the judicious management like tillage and fertilizer as well compost and vermicompost 

is suitable for potato production considering the soil health. 

References 

Abrougui K, Chehaibi S, Louvet J N, Hannachi C and Destain M F. 2012. Soil structure and the effect of tillage 

systems. Bulletin UASVM Agri. 69:11-16.  

Briggs S R, Ellis J and Twomlow S J. 1998. Modern methods from traditional soil and water conservation 

technologies. In: Proceedings of the DFID Land Management Workshop. Kabale: Uganda, 13-15 January; 

1998.  pp. 84-97 

Grewal J S and Singh S N. 1980. Effect of potassium nutrition on the frost damage to potato plants and yield in 

alluvial soils of Punjab. Plant Soil. 57. pp.105-110. 

Dean B B. 1994. Cultivation, fertilization, and irrigation. In: Managing the potato production system. Haworth 

Press, Inc. New York. pp.69–83. 

Lang N S, Stevens R G, Thornton R G, Pan W L and Victory S. 1999.  Potato nutrient management for central 

washington. Retrieved online: http://potatoes.wsu.edu/wp-content/uploads/2014/11/lang.pdf. 

Mundy  C, Nancy G, Carl R, George L and Ronald D. 1999. Soil physical properties and potato yield in no-till, 

subsurface-till and conventional-till systems. Hortechnology. 9(2): 240-247. 

Perrenoud S. 1993.  Fertilizing for high yield potato. IPI Bulletin 8. 2nd Edition. Intl. Potash Inst., Basel, 

Switzerland. 

Singh J P and Trehan S P. 1998. Balanced fertilization to increase the yield of potato. Paper presented at the IPI-

PRII-PAU Workshop on Balanced Fertilization in Punjab Agriculture, Punjab Agricultural University, 

Ludhiana, India, 15-16 December 1997 pp.129-139. 

Keith R, Baldwin. 2014. Conservation tillage on organic farm. Central for environmental farming system. Retrieved 

at: https://content.ces.ncsu.edu/conservation-tillage-on-organic-farms. 


