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RESPONSE OF VERMICOMPOST ON YIELD AND PROCESSING
QUALITY OF POTATO DERIVED FROM TPS AS INFLUENCED BY

ITS SIZE

ABSTRACT

The experiment was conducted at Sher-e-Bangla Agricultural University,
Dhaka-1207, during the period from November, 20 IS to April, 2016 to assess
the effect of vermicompost and tuber size on the yield, specific gravity, dry
matter, starch, sugar content, antioxidant and polyphenol activity of potato. The
experiment was consisted of two factors, i.e., factor A:- Vermicompost level
(Vm-4): Vml: 0 t ha", Vm2: 3 t ha", Vm3: 6 t ha" and Vm4: 9 t ha"; factor B:-
Tuber size (T-S): r.:S-10 g, T2: 10-20 g, T3:20-30 g, T4: 30-40 g and r; >40 g.
Experiment was conducted in a split-plot design with three replications.
Vermicompost levels were assigned to main plots and tuber sizes were to sub
plot. Low yield and inferior quality are crucial bottleneck for potato production
in Bangladesh. The application of vermicompost may enhance the yield and
quality of potato. The present research exhibited that vermicompost had
significant effect on most of the yield and quality contributing parameters
investigated under present experiment. Results showed that yield and other
processing quality parameters increased with increasing vermicompost level
irrespective of tuber size. Among the twenty (20) treatment combinations,
vermicompost at the rate of9 t ha! with tuber size >40 g produced the maximum
yield (31.33 t ha') and exhibited the highest firmness (44.349 N), specific
gravity (1.084 g cm"), dry matter (22.77%), starch (23.81 mg g" FW),
antioxidant (478.84 Trolox IlMol 100 g" FW), polyphenol (96.133 GA mg 100
g-1 FW), flesh color (L*- 7S.60; a*- 11.76; b*- 24.96) and the lowest reducing
sugar (0.1020 mg g-1FW) and non-reducing sugar (0.2947 mg g-1FW). In respect
of ambient storage condition; firmness, specific gravity, dry matter, starch, skin
color and flesh color decreased with increasing storage time while weight loss,
total soluble solid (TSS) increased with increasing storage time. In case of total
soluble solid (TSS), reducing sugar, non-reducing sugar, antioxidant and
polyphenol content slowly increased with increasing storage time up to 40 days
after storage (DAS) and thereafter sharply increased and finally became non-
suitable for both table and processing purpose. Therefore, present study suggests
that potato growers may use vermicompost for increasing yield and improving
processmg quality of potato and can store potato up to 40 DAS at ambient
condition.
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CHAPTER I

INTRODUCTION

Potato (Solanum tuberosum L.) belonging to the Solanaceae family is cultivated

in nearly 150 countries and is the world's single most vital tuberous crop with

an important role in the global food network and food security (Singh, 2010). It

is the world's fourth largest crop after maize, wheat and rice. The total world

potato production is estimated at 381,682,144 ton in 2014 (FAOSTAT, 2014). It

is the most highly cultivated tuber crop in the world with one third of total

production harvested in densely populated developing countries, like China and

India (CIP, 2008). In the world's top 10 potato producing countries, Bangladesh

ranks 7th position (FAOSTAT, 2014). Potato is one of the main vegetable crops

in Bangladesh (Hoque, 2010). In Bangladesh, it positions 2nd after rice in

production (FAOSTAT, 2014). The total area under potato crop, per ha yield and

total production in Bangladesh are 461710 hectares, 2l.37 t ha' and 8,950,000

metric ton respectively (FAOSTAT, 2014). The total production is increasing

day by day because of a substitute food crop against rice and wheat and is a

nutrient rich crop as such consumption also quickly increasing in Bangladesh

(BBS, 2015).

Nutritive value of potato is relatively high, because of protein content and

composition high percentage of essential amino acids: lysine, leucine,

phenyloalanine, threonine and valine (Gumul et al., 2011). Potato is also

characterized by high amounts of starch, and lower content of sugars. Potato is

an important source of energy as well as several vitamins and minerals, including

vitamin C, vitamin B6, niacin, folate, potassium, iron, and magnesium (Cotton

et al., 2004). Potatoes are significant source of natural antioxidants and exhibit

antioxidant activity as demonstrated in recent time by many authors (Karadeniz

et al., 2005; Reyes et al., 2005; Nara et al., 2006; Navarre et al., 2011; Zarzecka

and Gugala 2011).
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These substances have beneficial effect on human being, as they protect against

cardiovascular disease, and cancer, as well as reduce blood cholesterol level

(Astley, 2003). Potato peel is a good source of natural antioxidants. Its extract

provide protection against acute liver injury (Singh et al., 2008) and oxidative

damage to erythrocytes (Singh and Rajini, 2008).

Potato is unique compared to other vegetables III that they are exclusively

consumed in processed forms. Approximately 60% of the fresh potato crop is

used for industrial processing into products such as French fries and chips,

whereas the remaining 40% is sold on the fresh market for home preparation and

fresh food service applications (USDA, 2014). Due to the increasing demand of

consumers and foreign importers on this important crop, special attention should

be given to increase its yield and quality.

The area and production of potato in Bangladesh has been increasing during last

decades but the yield per unit area remains more or less static. The yield is very

low in comparison to that of the other leading potato growing countries of the

world, 74.45 t ha! in Kuwait, 59.53 t ha! in Belgium, 52.89 t ha! in France,

5l.97 t ha' in USA, 50.33 t ha' in Netherlands, 47.53 t ha' in Denmark and

46.21 t ha" in UK (FAOSTAT, 2014).

Potato tuber quality is one of the most important quality attributes (Brown, 2005)

for consumers and industrial demand. Processing quality of potato tubers is

determined by high dry matter, high starch, high antioxidant, high polyphenol

and low reducing sugar and non-reducing sugar content (Kadam et al., 1991;

Abong et al., 2009). High dry matter content increases chip yield, crispy-

consistency, and reduces oil absorption during cooking (Pedreschi et al., 2005;

Rommens et al., 2010). Low reducing sugars are required to avoid dark color

and bitter taste of processed products, which negatively affect consumer

acceptance (Wiltshire and Cobb, 1996; Wang-Pruski and Nowak, 2004). In

domestic consumption, also high amount of reducing sugar content is not

desirable.
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Now-a-days gradual deficiencies in soil organic matter and reduced yield of crop

and quality are alarming problem in Bangladesh. The cost of inorganic fertilizers

is very high. On the other hand, the organic manure is easily available to the

farmers and its cost is low compared to that of inorganic fertilizers.

Vermicompost is a good source of different macro and micronutrients

particularly NPKS. The increased microbial activity improves the availability of

soil phosphorous and nitrogen. Vermiculture is the science of rearing of

earthworms for mass propagation on organic wastes under semi -natural

conditions and vermicomposting is the bioconversion of organic waste materials

through earthwormic ways (Senapati et al., 1992). Senesi et al. (1996) mentioned

that vermicomposting is a controlled, aerobic, biological process and able to

convert biodegradable humus like organic substances and suitable for the

application of soil amendment.

Vermicompost (Vm) can play important role in potato productivity. It can reduce

the mining of soil nutrient and improve soil organic matter, humus and overall

soil productivity (Jenssen, 1993). Soil organic matter acts as "cement" for water

holding clay and soil particles together, this contributing to the crumb structure

of the soil providing resistant against soil erosion, binds micronutrient metal ions

in the soil to check leaching out of surface soils. Organic constituents in the

humic substances also act as plant growth stimulants (Jenssen, 1993; Palm et al.,

1997). It has many outstanding biological properties. They are rich in bacteria,

actinomycetes, fungi (Edwards, 1983; Tomati et al., 1987; Werner and Cuevas,

1996) and cellulose-degrading bacteria (Werner and Cuevas, 1996).

The use of TPS for potato production has increased recently in Europe, North

America and Asia, especially in the developing countries (Burton, 1989;

Devaux, 1984; Wiersema and Cabello, 1987). This is due to low transmission of

disease, high multiplication rate and good tuber yield (Siddique and Rashid,

2000). In Bangladesh, this technology has been highly promising (Renia and

Hest. 1998; Roy et al., 1999; Siddique and Rashid, 2000).

3



Sometimes potato produced in Bangladesh is not good quality enough in respect

of dry matter content, starch content, reducing sugar content, antioxidant,

polyphenol etc, which are not present at optimum level in produced product

(Keijbets, 2008). Applications of vermicompost singly or in combination with

either other chemical fertilizers have been proved effective to enhance yield and

quality (Alam et al., 2007). So, using different amount of vermicompost

materials may put contribution for improving quality of potato in Bangladesh

condition. Effect ofvermicompost and tuber size on yield and processing quality

of potato derived from TPS are still unknown especially in Bangladesh

condition. So, the present research work was carried out to fulfill the following

objective:

1. To study the response of vermicompost on yield and processing quality

of potato.

ii. To evaluate the potentiality of different tuber size to yield and quality

attributes.

111. To determine the most promising combination ofvermicompost and tuber

size of potato for yield and processing quality parameters.

4



CHAPTER II

REVIEW OF LITERATURE

Potato is the major tuber crop grown in the world as well as in Bangladesh. The

average yield and quality of potato in Bangladesh are much lower than those of

the other potato producing countries of the world. Numerous experiments have

been performed throughout the world on potato crop but information considering

to apply vermicompost with different tuber sizes and their effect on yield and

processing quality are as yet insufficient. Some of the important experiment

reports considering potato yield and processing quality have been reviewed in

this chapter.

2.1 Response to vermicompost

Joshi et al. (2015) mentioned that, vermicompost is an excellent soil amendment

and a biocontrol agent which make it the best organic fertilizer and more

ecofriendly as compared to chemical fertilizers. Vermicompost is an ideal

organic manure for better growth and yield of many plants. It can increase the

production of crops and prevent them from harmful pests without polluting the

environment. Application of vermicompost increased seed germination, stem

height, number of leaves, leaf area, leaf dry weight, root length, root number,

total yield, number of fruits plant", chlorophyll content, pH of juice, TSS of

juice, micro and macro nutrients, carbohydrate (%) and protein (%) content and

improved the quality of the fruits and seeds.

Kashem et al. (2015) carried out an experiment to investigate the effect of cow

manure vermicompost and inorganic fertilizers on the vegetative growth and

fruits of tomato plant (Solanum lycopersicum). An air dried sandy loam soil was

mixed with five rates of vermicompost equivalent to 0 (control), 5, 10, 15 and

20 t ha! and three rates ofNPK fertilizer equivalent to 50% (N-P-K = 69-16-35

kg ha"), 100% (N-P-K = 137-32-70 kg ha") and 200% (N-P-K = 274-64-140 kg
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ha"). The data revealed that shoot length, number of leaves, dry matter weight

of shoots and roots, fruit number and fruit weight were influenced significantly

(P < 0.05) by the application of vermicompost and NPK fertilizer in the growth

media. The highest dose of vermicompost of 20 t ha! increased dry weight of

shoot of 52 folds and root of 115 folds, number of fruit(s) plant" of 6 folds and

mean fruit weight of 29 folds while the highest rate of NPK fertilizer of 200%

increased dry weight of shoot of35 folds and root of 80 folds, number offruit(s)

plant" of 4 folds and mean fruit weight of 18 folds over the control treatment.

The growth performance of tomato was better in the vermicompost amended soil

pots than the plants grown in the inorganic fertilizer amended soil pots. This

study suggested that the vermicompost served as a potential source of nutrients

for plant growth.

Jahan et al. (2014) carried out an experiment to investigate the effect of

vermicompost and conventional compost on the growth and yield of cauliflower.

The experiment comprised of twelve treatments viz. 100% Recommended Dose

of Chemical Fertilizer (RDCF; RDCF = N250P35K65S40 Zn5Bl kg ha'); 80%

RDCF; 60% RDCF; 100% RDCF + Vermicompost @ 1.5 t ha'; 80% RDCF +

Vermicompost @ 3 t ha"; 60% RDCF + Vermicompost @ 6 t ha';

Vermicompost @ 6 t ha"; 100% RDCF + Conventional compost @ l.5 t ha";

80% RDCF + Conventional compost @ 3 t ha"; 60% RDCF + Conventional

compost @ 6 t ha"; Conventional compost @ 6 t ha' and Control (No

fertilization). Maximum plant height (49.4 ern), number of leaves plant" (16.3),

circumference of curd (46.5 em), curd height (20.7 em), total weight (1.60 kg

plant"), marketable weight (13.0 kg plant"), curd yield (37.6 tha") and stover

yield (29.7 t ha') were found from 100% RDCF + Vermicompost @ l.5 t ha"

which was statistically identical with or followed by 100% RDCF +

Conventional compost @ l.5 tha" and 80% RDCF + Vermicompost @ 3 t ha'.

From the experiment, it was found that vermicompost was better than

conventional compost in combination with chemical fertilizers.
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Panwar and Wani (2014) carried out a field experiments to study the effect of

organic production on growth and productivity of Sweet Potato (Ipomoea

batatas). Nitrogen, Potash, and Phosphorus was applied in form of organic

manure Farm Yard Manure (FYM), Vermicompost, and Neemcake.

Vermicompost recorded highest survival percent, length of vine, number of

branches vine", shoot fresh weight, shoot dry weight, tuber yield plot", number

of tuber per plot under poplar trees. The maximum Benefit cost ratio was noticed

in vermicompost with 1: l.37.

Kmetova et al. (2013) conducted an experiment to investigate the effect of

different doses application of dry granulated vermicompost on yield parameters

of maize (Zea mays) and potatoes (Solanum tuberosum L.). In the experiment

with maize grown for grain were 4 treatments established a control treatment and

three treatments with dose increasing of granulated vermicompost (4.6; 9.2; 11.6

t ha", respectively), which supplied 57, 114 and 142 kg ha' total nitrogen to the

soil, respectively. The experiment was not irrigated. The experiment with

potatoes included 7 treatments of fertilization. The first treatment was a control

treatment, i.e., without the appliance of dry granulated vermicompost. In

treatment second to sixth increasing doses of vermicompost (3.3; 6.6; 9.9; 13.2

and 19.8 t ha", respectively) were applied. Through the following doses of

granulated vermicompost were applied to the soil 40, 80, 120, 160, 240 kg ha"

N. Not only was the granular vermicompost applied in treatment seven, but also

the industrial NPK fertilizer (150 kg urea + 200 kg ha! NPK 15-15-15). The pre-

sowing application of granulated vermicompost was significantly influenced the

grain yield of maize, starch content in the grain, a thousand kernel weight and

content of five observed macro elements (N, P, K, Ca, Mg). The grain yield was

increased with the dose increasing of vermicompost. A thousand kernel weight,

starch content and magnesium content parameters with the increasing dose of

vermicompost were reduced. A dose of 4.6 t ha! vermicompost seems like the

most appropriate for the parameters of a thousand kernel weight, starch and

magnesium content. The increasing doses of vermicompost significantly

increased the yield of potato tubers, starch content and dry matter content in

7



tubers. The application of granulated vermicompost reduced vitamin C content

in potato tubers. The use of fertilizers resulted to increasing the nitrate content

in potato tubers however the application of granulated vermicompost has

increased the contents of nitrates to a lesser extent than the joint application of

NPK fertilizer and granulated vermicompost.

Mathivanan et al. (2013) conducted a pot culture experiment to study the effect

of vermicompost on the growth and nutrient status in groundnut (Arachis

hypogaea) and reported that vermicompost contains plant nutrients including N,

P, K, Ca, Mn, Zn and Cu. Vermicompost has a positive effect on plant nutrition,

photosynthesis, the chlorophyll content of the leaves and improves the nutrient

content of the different plant component (Root and Shoot). The highest

chlorophyll, carotenoid, sugar, Amino acid and protein content were observed in

the plant grown in 200 g of vermicompost applied pots. The soil properties such

as pH, Ec, available nitrogen, phosphorus, potassium, iron, zinc, copper and

manganese were found to vary in the soils treated with vermicompost

application. An increase in micro and macro nutrient content was observed with

the 200 g ofvermicompost treatment.

Pour et al. (2013) studied the effects of different concentrations ofvermicompost

on the growth and physiology of cabbage seedling (Brassica oleracea var.

capitata). Vermicompost were used at five different levels (0, 10%, 20%, 40%

and 80%). The seeds were planted in five different prepared soil mixtures with

vermicompost and grouped in five different treatment groups including control,

vermicompost of 10%, vermicompost of 20%, vermicompost of 40% and

vermicompost of 80%. The utilization of different levels of vermicompost had

significantly enhancing effects on the Zn and auxin contents in leaf tissues. The

results indicated that there were significantly positive correlations between the

Zn and auxin contents. The applied vermicompost affected the leaf

characteristics including the number of produced leaves, leaf area, fresh and dry

mass. These findings indicated that the effects of vermicompost on plant growth

and development not only were nutritional but also hormonal and biochemical
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and the utilization of high levels of vermicompost, especially at seedling stage,

neither is not only economic but also may have adverse effects on the plant

growth and development.

Sekar et al. (2013) studied the effect ofvermicompost alone, inorganic fertilizers

alone and in supplementation of vermicompost and inorganic fertilizers (NPK)

on germination, growth, biochemical constituents and yield of chilli (Capsicum

annuum). Treatment with 5 t ha' vermicompost and vermicompost

supplemented with inorganic fertilizers (w/w) show significantly higher

germination, growth (root and shoot length, fresh and dry plant weight), and

biochemical constituents (chlorophyll - a, b and total, amino acid and protein,

and sugar-reducing, non-reducing and total) than alone application of inorganic

fertilizers. Also, a similar effect was seen on yield characters of chili (number of

fruits per plant, fruit length and green and dry fruit weight). In overall

investigations, the results specified that the combined application of

vermicompost and recommended dose of inorganic fertilizers (RDCF) promising

results in the cultivation of chili and further, the vermicompost reduce 50%

RDCF to the crop and enhances growth and yield than 100% application of

RDCF on chili.

Yavari et al. (2013) carried out a greenhouse experiment to investigate the effects

of vermicompost on the morphological and phytochemical features in aloe vera

(Aloe barbadensis). Treatments consisted of four vermicompost percentages

(0%, 15%, 30% and 45%) in humus soil. The considered factors were leaf

weight, gel fresh weight, gel dry weight, the antioxidant capacity of the gel,

glucomannan of gel, flavonoids and phenols of gel, and anthocyanins of cortex.

The findings showed that the maximum of leaf weight, gel weight, dry weight of

gel and gel glucomannan was obtained in 45% of vermicompost. The maximum

of gel phenol, antioxidant activity of gel and anthocyanins of cortex belonged to

30% of vermicompost and gel flavonoid in of vermicompost.
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Yourtchi et al. (2013) conducted a field experiment to study the effect of nitrogen

fertilizer and vermicompost on vegetative growth, yield and NPK uptake by

tuber of potato (cv. Agria). Experimental factors included nitrogen fertilizer with

three levels 50, 100 and 150 kg ha! as urea and vermicompost with 4 levels 0

(control), 4.5, 9, and 12 t ha'. Results illustrated that the highest amount of plant

height, leaf and stem dry weight, Leaf Area Index (LAI), fresh and dry weight

of tuber, total tuber weight, total number of tuber, tuber diameter, nitrogen

percent of tuber, potassium percent of tuber and phosphorous percent of tuber

were found from application of 150 kg N ha'. Data also demonstrated that

vermicompost application at the rate of 12 t ha' promoted all above traits except

plant height in compared to control treatment.

Meenakumari and Shekhar (2012) carried out a field experiment to determine

the effect ofvermicompost and other fertilizers on growth, yield and fruit quality

of tomato (Lycopersicon esculentum L.) in the field condition. The field trails

were conducted using different fertilizers having equal concentration of nutrients

to determine their impact on different growth parameters of tomato plants. Six

types of experimental plots were prepared where kept as control and five others

were treated by different category of fertilizers, Chemical fertilizers, Farm Yard

Manure (FYM), Vermicompost, FYM supplemented with chemical fertilizers

and vermicompost supplemented with chemical fertilizers respectively. FYM

supplemented with chemical fertilizer treated plots showed 73% better yield of

fruits than control. Besides, vermicompost supplemented with chemical

fertilizers treated plots displayed better results with regard to fresh weight of

leaves, dry weight of leaves, dry weight of fruits, number of branches and

number of fruits per plant from other fertilizers treated plants.

Bhunia and Chakraborty (2011) carried out a field trials to study the effect of

using different manures and chemical fertilizers having equal concentration of

nutrients to determine their impact on different growth parameters of tomato

(Solanum lycopersicum L.) plants. Six types of experimental plots were prepared

as control, Chemical fertilizers, Farm Yard Manure (FYM), Vermicompost,
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FYM supplemented with chemical fertilizers and vermicompost supplemented

with chemical fertilizer respectively. The treatment plots FYM supplemented

with chemical fertilizers showed 73% better yield of fruits than control. Besides,

vermicompost supplemented with N.P.K treated plots displayed better results

with regard to fresh weight of leaves, dry weight of leaves, dry weight of fruits,

number of branches and number of fruits per plant from other fertilizers treated

plants.

Nongmaithem and Pal (2011) carried out a field experiment for two consecutive

years to study the growth and yield of potato (Solanum tuberosum L.) during rabi

season under different sources of organic nutrients. Application ofvermicompost

@ 8 t ha' + biofertilizers in potato (cv. Kufri Jyoti) gave better effect in term of

growth, yield as well as the biochemical parameters. There was significant

increase in yield by the application of vermicompost @ 8 t ha" + biofertilizers

(20.59 t ha') over control (7.37 t ha'). Application of vermicompost @ 8 t ha'

+ biofertilizers showed positive effect on crop growth rate and tuber bulking rate

of the crop.

Singh et al. (2010) carried out a field experiment to study the effects of

vermicompost and NPK fertilizer application on morpho-physiological traits,

yield and quality attributes of tomato (Solanum lycopersicum) with an ultimate

aim of optimizing nutrient requirements of tomato in mild-tropical agro-climate.

The application of vermicompost together with NPK fertilizer increased plant

height, leaf area, leaf weight, fruit weight, fruit yield, fruit density, post-harvest

life and TSS of tomato. Application of vermicompost alone too increased the

shelf-life by 250% and TSS beyond 4.5%, both of which are traits highly

desirable for summer production of tomato and the related processing industry.

The study revealed that application of vermicompost in the amount of 7.5 1"ha'

in combination with 50% dose ofNPK fertilizer (60:30:30 kg· ha') was optimum

for obtaining better quality and productivity of field grown tomatoes in mild-

tropical agro-climate, eventually integrated nutrient supply will sustain the soil

fertility and plant productivity eco-friendly.
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Theunissen et al. (2010) reported that vermicompost contains plant nutrients

including N, P, K, Ca, Mg, S, Fe, Mn, Zn, Cu and B, the uptake of which has a

positive effect on plant nutrition, photosynthesis, the chlorophyll content of the

leaves and improves the nutrient content ofthe different plant components (roots,

shoots and the fruits). The high percentage of humic acids in vermicompost

contributes to plant health, as it promotes the synthesis of phenolic compounds

such as anthocyanins and flavonoids which may improve the plant quality.

Ansari (2008) conducted an experiment to study the effect of vermicompost

application reclaimed sodic soils on the productivity of potato (Solanum

tuberosum L.), spinach (Spinacia oleracea) and turnip (Brassica campestris).

The soil quality was monitored during the experiment followed by productivity.

The treatments were 4,5 and 6 t ha" of vermicompost as soil application in plots

already reclaimed by vermitechnology. Among the different dosages of

vermicompost applied there has been a significant improvement in the soil

quality of plots amended with vermicompost @ 6 t ha'. The overall productivity

of vegetable crops during the two years of the trial was significantly greater in

plots treated with vermicompost @ 6 t ha'. The present investigation showed

that the requirement of vermicompost for leafy crops like spinach was lower (4

t ha"), whereas that for tuber crops like potato and turnip was higher (6 t ha").

Azarmi et al. (2008) carried out a field experiment to study the effects of

vermicompost on growth, yield and fruit quality of tomato (Lycopersicum

esculentum var. Super Beta). The different rates of vermicompost (0, 5, 10 and

15 t ha") was incorporated into the top 15 em of soil. During experiment period,

fruits were harvested twice in a week and total yield were recorded for two

months. At the end of experiment, growth characteristics such as leaf number,

leaf area and shoot dry weights were determined. The results revealed that

addition ofvermicompost at rate of 15 t ha' significantly (at p < 0.05) increased

growth and yield compared to control. Vermicompost with rate of 15 t ha!

increased EC of fruit juice and percentage of fruit dry matter up to 30 and 24%,

respectively.
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The content of K, P, Fe and Zn in the plant tissue increased 55, 73,32 and 36%

compared to untreated plots respectively. Vermicompost had significant (p <

0.05) positive effects on growth, yield and elemental content of plant as

compared to control.

Alam et al. (2007) conducted an experiment to study the effect ofvermicompost

and NPKS fertilizers on growth and yield of red amaranth. There were 12

treatments viz. control, vermicompost (Vm) 2.5 t ha-l, Vm 5.0 t ha-l, Vm 10.0 t

ha-l, Vm 2.5 t ha-l + 50% NPKS, Vm 5 t ha-l + 50% NPKS, Vm 10 t ha-l + 50%

NPKS, Vm 2.5 t ha-l + 100% NPKS, Vm 5 t ha-l + 100% NPKS, Vm 10 t ha-l +

100% NPKS, 50% NPKS and 100% NPKS. Application of vermicompost and

NPKS significantly influenced the growth and yield of red amaranth. The 10 t

ha-l vermicompost showed better growth and yield than 100% NPKS in red

amaranth. The highest yield (13.25 t ha-l) of red amaranth was found in Vm 10 t

ha-l + 50% NPKS followed by Vm 10 t ha-l + 100% NPKS (13.17 t ha-l) but

both are statistically similar and lowest in control. Application of various

amounts of vermicompost (2.5, 5, 10 t ha-l) with NPKS fertilizers (50% and

100%) increased the vegetative growth and yield of red amaranth. The highest

yield increased by Vm 10 t ha-l + 50% NPKS (307.1 %) followed by Vm 10 t ha-

l + 100% NPKS (305.7%). The results showed that effects ofvermicompost are

more efficient for the vigorous production of red amaranth. It is also suggested

that vermicompost (10 t ha-l) + NPKS (50%) is more favorable for vigorous

production of red amaranth and maintenance of soil environment but

vermicompost (5 t ha-l) + NPKS (100%) can be economically and

environmentally suitable.

Alam et al. (2007) carried out a field experiment to investigate the effect of

vermicompost and NPKS fertilizers on growth and yield of potato (cv. Cardinal).

There were 12 treatments viz. control, vermicompost (Vm) 2.5 t ha-l, Vm 5.0 t

ha-l, Vm 10.0 t ha-l, Vm 2.5 t ha-l + 50% NPKS, Vm 5 t ha-l + 50% NPKS, Vm

10 t ha-l + 50% NPKS, Vm 2.5 t ha-l + 100% NPKS, Vm 5 t ha-l + 100% NPKS,

Vm 10 t ha-l + 100% NPKS, 50% NPKS and 100% NPKS.
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The doses of N-P-K-S were 90-40-100-18 kg ha" for potato. Application of

vermicompost and NPKS significantly influenced the growth and yield of potato.

The treatment Vm 10 t ha! + 100% NPKS produced the highest (25.56 t ha')

tuber yield of potato. The lowest yield and yield contributing parameters

recorded in control. Application of various amounts ofvermicompost (2.5,5, 10

t ha") with NPKS fertilizers (50% and 100%) increased the vegetative growth

and yield potato. Vermicompost at 2.5, 5 and 10 t ha" with 50% of NPKS

increased tuber yield over control by 78.3, 96.9 and 119.5 t ha" respectively.

And vermicompost at 2.5,5 and 10 t ha! with 100% of NPKS increased tuber

yield by 146.8, 163.1 and 197.9 %, respectively. The results indicated that

vermicompost (10 t ha") with NPKS (100%) produced the highest growth and

yield of potato. It is suggested that 100% inorganic fertilizers with 5-10 t ha' of

vermicompost is suitable for better production of potato but 10 t ha' of

vermicompost may not economically profitable.

Roberts et al. (2007) conducted an experiment to examme the effect of

substituting commercial peat-based compost with four different vermicomposts

produced by the earthworm. Vermicompost was added to peat-based compost at

rates of 0%, 10%, 20%, 40% and 100% (v/v) and the following characteristics

of tomato (Lycopersicon esculentum var. Money maker) assessed: germination,

yield, marketability, fruit weight and ascorbic acid concentration. Vermicompost

significantly increased germination rates (176%) and improved the marketability

of fruits at 40% and 100% substitution rates due to the lower incidence of

physiological disorders (blossom end rot and fruit cracking).

Gutierrez-Miceli et al. (2007) conducted a greenhouse experiment to determine

the effects of earthworm-processed sheep-manure (vermicompost) on the

growth, productivity and chemical characteristics of tomatoes (Lycopersicum

esculentum) (c.v. Rio Grande). Five treatments were applied combining

vermicompost and soil in proportions of 0: 1, 1:1, 1:2, 1:3, 1:4 and 1:5 (v/v).

Growth and yield parameters were measured 85 days and 100 days after

transplanting.
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Addition of vermicompost increased plant heights significantly, but had no

significant effect on the numbers of leaves or yields 85 days after transplanting.

Yields of tomatoes were significantly greater when the relationship

vermicompost: soil was 1:1, 1:2 or 1:3, 100 days after transplanting. Addition of

sheep-manure vermicompost decreased soil pH, titratable acidity and increased

soluble and insoluble solids, in tomato fruits compared to those harvested from

plants cultivated in unamended soil. Sheep-manure vermicompost as a soil

supplement increased tomato yields and soluble, insoluble solids and

carbohydrate concentrations.

Zaller (2007) reported that vermicompost in seedling potting media can affect

germination, biomass allocation, yields and fruit quality oftomato (Lycopersicon

esculentum). Vermicompost amendments significantly influenced, specifically

for tomato, emergence and biomass allocation (root: shoot ratio) of seedlings.

Marketable yields of field tomatoes remained unaffected by Vm amendments in

seedling substrates. Peel firmness and glucose-fructose ratios of fruits were

variety-specifically affected by Vm amendments in seedling substrates. Results

show that vermicompost could be an environmentally friendly substitute for peat

in potting media with no detrimental effects on seedling performance and fruit

quality.

2.2 Effect of tuber size

Adhikari (2005) conducted a field experiment to investigate the performance of

different sizes of seedling tubers (1-5 g, 5-10 g, 10-20 g and 20-40 g) of true

potato seed (IPS) with whole and half cut seed tubers of Desiree of 20-40 g size

at 60- 25-cm spacing. Percent emergence, plant height, ground cover by foliage,

stems/plant, number of tubers per plant, marketable and total yields were

significantly increased with the increase in seedling tubers weight as compared

to whole and half cut seed tubers. Late blight (Phytophthora infestans L.) disease

was quite low in the IPS crops.
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Anoglu (2009) conducted an experiment to study the effects of different in-row

spacing (20, 25, 30 and 35 ern) and seed size (small, medium and large)

treatments on yield components and tuber yield of early potato. It was

determined that closer spacing reduced tuber number per hill, average tuber

weight, tuber yield hill-1 and percentages oflarge and medium size tubers. Total

yields increased as increasing planting density up to 20 em spacing. Planting

larger seeds positively affected all growth and yield components in both years.

Tuber yield per hectare was increased up to certain stem density and then started

to decline at all seed sizes. However, the optimum stem density for the maximum

tuber yield per hectare markedly differed depending on size of seed tubers. The

optimum stem density increased with increasing seed size.

De Almeida et al. (2016) conducted an experiment to investigate the effect of

plant spacing and seed tuber size on some morpho-productive characteristics of

potato. Row spacing was of 90 ern whereas plant spacing of 15, 20, 25 and 30

em were studied along with seed tuber sizes of 28-35 mm, 35-45 mm and 45-55

mm. Results showed that stem diameter and leaf area, 75 days after planting

(DAP), were benefited by extending plant spacing and using greater seed tuber

sizes. However, plant height and stem number increased when reducing plant

spacing. On the other hand, average yields of 16, 4 t ha" were achieved by using

seed tuber sizes of 35-45 mm at a plant spacing of 90 x 30 ern.

Dimante and Gaile (2015) carried out an experiment to study the effect of planted

potato minitubers size on plant development characteristics and yield

parameters. Three cultivars of different maturity (Monta - early maturity, Prelma

- medium early and Mandaga - medium late maturity) were used. Minitubers of

size ranges 3-5 g, 5-10 g, 10-20 g, >20 g were planted. Canopy closure DAP was

significantly affected by planted tuber size (p<0.05). Both cultivar and planted

tuber size significantly (p<0.05) affected number of main stems per m2.

Harvested tuber number of size >25 mm m-2 significantly depended on planted

tuber size, whereas tuber yield >25 mm (kg m") and mean tuber weight (g) of

size grade >25 mm was significantly affected only by the cultivar (p<O.OOI).
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Smaller minitubers produced significantly (p<0.05) less progeny tubers of size

>25 mm per m2 (51 progeny tubers obtained from minitubers 3-5 g, 54 from

minitubers 5-10 g, 59 from minitubers 10-20 g and 70 tubers from minitubers

>20 g). As the progeny tuber derived from smaller minitubers tended to be

heavier than tubers weight from bigger minitubers (statistically insignificant

difference p=0.391), total yield of progeny tubers >25 mm kg m-2 did not differ

significantly (p>0.05) between planted minituber sizes (3.48 kg tuber yield from

minitubers 3-5 g, 3.59 kg from minitubers 5-10 g, 3.84 kg from minitubers 10-

20 g and 4.24 kg from minitubers >20 g) This outcome can be partially explained

by the fact, that planting distance between tubers remained the same among all

sub-plots. Statistically significant correlations (p<0.05) were found between

several plant development and yield parameters. Strong relationship was found

between number of main stems m-2 and progeny tuber number >25 mm m-2 (r =

0.714). Progeny tuber number per m2 had significant negative moderate

correlation with DAP to 50%, 80% and between 50% and 80% emergence.

However, no significant (p>0.05) relationship was found between tuber yield

>25 mm, kg m-2 and previously mentioned emergence parameters.

Roy et al. (2015) carried out an experiment to study the response of seedling

tuber weight and plant spacing on yield and economic analysis of potato. Four

weight of seedling tubers viz., 40 ± 2,30 ± 2,20 ± 2 and 10 ± 2 g and three plant

spacing viz., 60 ern x 25 em, 60 ern x 20 ern and 60 ern x 15 ern were used as

treatment. Results revealed that in general yield attributes such as tubers hill-1

and tuber weight and tuber yield of gross, marketable and non -marketable were

significantly influenced by seedling tuber weight and plant spacing. The highest

tuber yield ha" both gross and marketable was recorded in the tuber weight of

30 ± 2 g due to increased number of tubers hill-1 and tuber yield hill-1 and the

lowest from smaller seedling tuber of 10 ± 2 g. Results showed that tubers hill",

single tuber weight and tuber weight hill-1 increased with increasing plant

spacing. The highest gross and marketable tuber yield ha! was observed in the

plant spacing of 60 em x 20 em and the lowest from closer spacing of 60 em x

15 em.
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For combined effect of seedling tuber weight and plant spacing, the highest gross

and marketable tuber yield was observed in the treatment combination of 40 ± 2

g seed tuber with the plant spacing of 60 em x 25 em. But economic point of

view with high yield performance, the seedling tuber size of 30 ± 2 g with plant

spacing of 60 em x 20 em was more profitable than those of other treatment

combinations.

Mahmoudpour (2014) carried out an experiment to study the effect of different

sizes of mini-tuber on yield and yield components of potato crop. The yielded

mini-tubers were divided according to size into lighter than 1 g, 1-5 g, 5-10 g,

and heavier than 109 treatments. The results showed that tuber weight, the mean

ofbush yield, and the yield per area unit increased following the increase in mini-

tuber weight. The highest mean number of tubers was produced from 5-10 g

mini-tubers. Examination of other traits showed that the mean number of eyes

and diameter of tubers increased by increasing mini-tuber weight.

Rojoni et al. (2014) carried out an experiment to study the effects of yield

potentiality oftrue potato seed seedling tubers as influenced by its size and clump

planting included four levels of seedling tuber size, viz. 6-<7, 7-<8, 8-<9, 9-::;10

g and three levels of seedling tuber, viz. 1, 2 and 3 hill-I. The highest tubers hill-

I (6.30), tubers weight hill-I (128.90 g) and gross tuber yield (25.78 t ha") were

found from 9-::;10 g while the lowest from 6-<7. On the other hand, the highest

tubers hill-I (5.66), tubers weight hill-I (123.95 g) and gross tuber yield (24.79 t

ha") were found from 3 hill-I while the lowest from 1 hill-I. The highest tubers

hill:' (6.36), tubers weight hill:' (138.35 g) and gross tuber yield (27.67 tha-I)

were found in 9-::;10 g with 3 seedling tuber hill-I and the lowest gross tuber yield

(12.83 t ha") from 6-<7 g with 1 seedling tuber hill-I. The highest benefit cost

ratio (l.96) was found from 9-::;10 g with 1 seedling tuber hill". Tuber potato

seed seedling tuber size of 9-::;10 g with 1 seedling tuber hill-I were found

suitable for potato production.
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Roy et al. (2014) carried out a field experiment to study the effect of seed tuber

size and harvesting time on morpho-physiological characters, yield attributes and

yield of potato (Solanum tuberosum L.). The experiment comprised of four

different size of seed tubers, viz., 28-<45 mm, 20-<28 mm, 10-<20 mm and <10

mm and four harvesting time, viz., 70 days after planting (DAP), 80 DAP, 90

DAP and 100 DAP. The growth parameters such as stems hill', leaves hill:',

tuber yield plot', marketable yield plot" and tuber yield ha-l were significantly

influenced by the seed tuber size and harvesting time. Results revealed that in

general, plant height, stems hil1-l increased with increasing seed tuber size but

yield attributes and yield increased with 28-<45 mm tuber size. The highest tuber

yield hectare was recorded on the tuber size of 28-<45 mm due to increase of

tubers hil1-l and tuber yield plot". In contrast, the lowest tuber yield ha-l was

recorded in the smaller seed tuber of <10 mm. Results showed that stems and

leaves hil1-land tubers hill-l, single tuber weight and tuber weight plot" increased

with increasing time of harvest up to 90 DAP. The highest number of stems and

leaves hil1-l, tubers hil1-l, single tuber weight and tuber weight plot" were

observed in the harvesting time 90 DAP and the lowest in harvesting time 70

DAP. However, the highest gross tuber yield ha-l was observed in the harvesting

time 90 DAP and the lowest was recorded in 70 DAP. For combined effect of

seed tuber size and harvesting time, the highest gross tuber yield was observed

in the treatment combination of 20-<28 mm seed tuber with the harvesting time

of 90 DAP which was economically adventitious.

Masarirambi et al. (2012) conducted an experiment to study the influence of

plant population and seed tuber size on growth and yield components of potato

(Solanum tuberosum L.). Two factors considered were seed tuber size and

population density. The first factor involved four seed sizes; small 200-350 mm

in diameter; medium 350-450 mm in diameter; large 450-550 mm in diameter

and very large greater than 550 mm in diameter. The second factor was

population density was at three levels; level 1 at 90 by 15 em, level 2 at 90 by 30

em, level 3 at 90 by 45 em spacing. Parameters measured included shoot

emergence (germination), haulm growth and yield. There were significant
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differences in mean percentage germination at 9, 10, 11 and 12 days after

planting across the four seed sizes. Plants from larger seed potato tubers

exhibited greater physiological growth and yield (kg ha') compared to smaller

seed tubers when the experiment was terminated at 95 days after emergence.

Large and very large seed potato tubers exhibited greater overall resource use

efficiency of allocation of metabolites as measured by growth components and

yield at all plant density levels compared to small and medium sized seed tubers.

This had implications on the duration of the bulking, physiological growth and

consequently on yields obtained at harvest. At the same time, plant population

density had no significant (p>0.05) effect on the number of days to emergence.

From the results obtained in this study, it can be concluded that the optimum

plant population density for good yield was 90 by 30 em and that large and very

large seed sets gave the best yield.

Hossain et al. (2011) carried out an experiment to study the effects of cutting

methods and seed size on the yield and profitability in potato (Solanum

tuberosum L.). It was observed that the foliage coverage, plant height, stems hill-

1, number and weight of tubers plant" varied significantly due to variation of

tuber size. The highest germination index (18.13) was found when 45-55 g tuber

was used followed by 25-35 g tuber and 35-45 g tuber. Vigorous plants,

maximum plant height and the number of stems hill-1 at 60 DAP were also

produced when the crop was raised from 45-55 g tubers. The highest gross yield

of tubers (25.10 t ha") was also produced when 45-55 g tubers were used.

Khan et al. (2010) carried out an experiment to determine the suitable planting

geometry for better yield from TPS mini tubers. It was revealed that even small

size (5-20 g, 20-30 g) tubers planted at closer row and plant spacing (60cm x

15cm,70cm x 15 ern) produced 3l.00%, 3l.33% and 28.33%, 32.33% medium

size tubers (35-55 mm size). Whereas wider spacing (70cm x 20cm, 50cm x

20cm) produced relatively higher number of large size tubers.
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Otroshy and Struik (2010) conducted a greenhouse experiment to study the

effects of size of normal seed tubers and growth regulator application on

dormancy, sprout behaviour, growth vigor and quality of normal seed tubers of

different potato cultivars. In that experiment used different sizes of normal seed

tubers (35-45, 45-55 and 55-65 mm) and various growth regulators (gibberellic

acid: 2.5 and 5 mg L-1; chlomequat: 10 and 100 mg L-1; included two controls:

cut seed tubers and uncut seed tubers) on the dormancy, sprout behavior, growth

vigor and quality of tubers of different potato cultivars Frieslander, Marfona and

Sante. Size of tuber, growth regulator and cultivar showed a highly significant

effect on the sprouting behavior. Highest number of sprouts with longest length

and highest weight were produced by the size 55-65 mm. Highest dose of GA

resulted highest number of sprouts and uncut control produced lowest number of

sprouts. Frieslander produced higher number of sprouts and also more weight of

sprouts than other cultivars. All parameters of vigor were highly significantly

affected by cultivars and growth regulators while seed tuber size only affected

number of stems.

Kumar et al. (2009) conducted an experiment for two years to study the effect of

seed tuber size and dates of haulm killing on growth and yield of potato with

combinations of five seed tuber sizes <20 g, 20-30 g, >30-40 g, >40-50 g and

>50-60 g and four dates of haulm killing 60, 70, 80 and 90 days after planting.

Plant height, number of stems hill", leaf area, plant dry matter, number and yield

of tubers per plant were highest at >50-60 g seed tuber size. These parameters

recorded the lowest value at <20 g seed tuber size. Increase in seed size improved

number of stems hill-1 and tuber yield per plant but decreased tuber yield per unit

area. It also increased the proportion oflarge size tubers >50-60 g and decreased

the proportion of seed size tubers >30-40 g.

Saeidi et al. (2009) carried out an experiment to study of tuber size and nitrogen

fertilizer on nitrogen use efficiency and yield of potato tuber. First factor was

nitrogen level (0,80, 160 and 200 kg ha! net nitrogen) and second was tuber size

«40,40-80 and >80 g).

21



Results showed that tuber size increase and nitrogen usage reduced Agronomical

Nitrogen Use Efficiency (ANUE) and increased Physiological Efficiency (PE),

Apparent Recovery Efficiency (ARE) and Nitrogen Use Efficiency (NUE). The

most tuber yield, total plant dry matter, number of tuber per plant, mean tuber

weight and tuber dry weight were achieved in medium tuber size. Also, the most

tuber yield, mean tuber weight and tuber dry weight were gained at 160 kg ha'

net nitrogen.

Sonawane and Dhoble (2004) conducted an experiment to find out suitable and

economical combination of row spacing with seedling tuber size of potato

(Solanum tuberosum L). The tuber yield increased with the increase in seedling

tuber size. Significantly highest tuber yield was recorded by large seedling tuber

size of 11-15 g over 1-5 g and 6-10 g sizes. Similarly, 6-10 g seedling tuber size

was significantly superior to 1-5 g size.

Divis and Barta (2001) conducted an experiment to study the influence of the

seed tuber size on yield and yield parameters in potatoes. The tuber yield

responded positively to the growing tuber size. The highest yields in both

mentioned varieties were achieved in the variant with the largest seed tubers. The

increasing seed-tuber size resulted in the growing percentage of emerged plants.

Larger tubers were accompanied by the growth of the number of stems per plant.

In both varieties, a growing number of stems per plant as the result of the growing

seed tuber size was recorded. The growing size of tubers resulting in the decrease

of average weight per tuber can be considered a trend. The results show that the

growing size of seed tubers results in an increased yield security. Larger than

standard seed tubers result in the increased weight and costs for the necessary

seed tubers. To respond to the tuber size of acknowledged seed-tubers by double

sorting. In larger seed tubers, a larger seeding distance between tubers should be

preferred and the number of individuals per hectare within the recommended

density for the given utility class should be reduced.

Rajadurai (1994) carried out an experiment to investigate the effect of seed tuber

size and planting space on growth, yield and tuber size of potato. Results found
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that the number of stems and tubers produced per plant significantly increased

with increasing seed tuber size and planting apace.

A two year field experiment was conducted by Meitei et al. (2005) to investigate

the effect of tuber size (30, 40, 50 and 60 g), and transplanting method on the

performance of potato cv. Kufri Joyti. Growth characters and tuber yields were

unaffected by tuber size. Tuber yield was maximum (274.67 and 258.67 q/ha)

with a tuber size of 40 g and whole tuber transplanting, respectively. The highest

sprouting was observed in 60-g tubers. Whole tuber transplanting also resulted

in the highest tuber sprouting. The highest cost benefit ratio (1:3.91) was

obtained with 30 g tubers and whole tuber transplanting.

Vishal et al. (2007) was conducted an experiment in Muzaffarpur, Bihar, India,

during rabi 2001-02 with 15 treatment combinations which included five seed

tuberlet sizes «10, 10-20, 20-30, 30-40 and >40 g) and three true potato seed

(TPS) cultivars (92-PT -27, TPS C-3 and HPS 1/13). The seed tuberlet size of30-

40 g resulted in significantly superior tuber yield, which was at par with the tuber

yield obtained from 10-20 and >40 g seed tubers in all the three TPS cultivars.

Vinod et al. 2009 was carried an experiment using cv. Kufri Pukhraj out for two

years to study the effect of combinations of five seed tuber sizes (Sl - <20 g, S2

- 20-30 g, S3 - >30-40 g, S4 - >40-50 g and S5 - >50-60 g) and four dates of

haulm killing (D1 - 60, D2 - 70, D3 - 80 and D4 - 90 days after planting) on

growth and yield of potato at Dharwad (Karnataka). Plant height, number of

stems/hill, leaf area, plant dry matter, number and yield of tubers per plant were

highest at S5 (>50-60 g) seed tuber size. These parameters recorded the lowest

value at S1 «20 g) seed tuber size. Increase in seed size improved number of

stems/hill and tuber yield per plant but decreased tuber yield per unit area. It also

increased the proportion of large size tubers (>50-60 g) and decreased the

proportion of seed size tubers (>30-40 g). Haulm killing at 90 DAP recorded the

maximum seed size and total tuber yield per plant and per hectare for all seed

sizes used. The interactions were significant. Highest seed size and total tuber

yield was obtained with the treatment combination of >30-40 g seed tuber size

23



and haulm killing at 90 DAP. Other better treatment combinations were S3D3

(>30-40 g seed size and haulm killing at 80 DAP) and S4D4 (>40-50 g seed size

and haulm killing at 90 DAP) while, significantly low yield was registered in

>50-60 g seed tuber size and haulm killing at 90 days after planting.

An experiment was conducted by Verma et al. (2007) at Muzaffarpur, Bihar,

India, during rabi 2001-02 with 15 treatment combinations which included five

seed tuberlet sizes «10, 10-20, 20-30, 30-40 and >40 g) and three true potato

seed (TPS) cultivars (92-PT -27, TPS C-3 and HPS 1/13). They reported that the

seed tuberlet size of 30-40 g resulted in significantly superior tuber yield, which

was at par with the tuber yield obtained from 10-20 and >40 g seed tubers in all

the three TPS cultivars. Patel et al. (2008) conducted an experiment to evaluate

the effects of physiological age (200, 375, 750 and 1125 degree days) and seed

size (31-59 g and 51-70 g) on the growth (percent emergence, percent ground

cover and number of stems per hill) and tuber yield of potato on loamy sand soils

and observed that better growth and yield could be achieved by planting 51-70 g

seed tubers with a physiological age of 375 degree days.

A field experiment was conducted by Tohin (2010) at the Agronomy research

field, Sher-e-Bangla Agricultural University, Dhaka, Bangladesh, during the

period from 10 November 2009 to 10 March 2010 to investigate the effect of

seed tuber weight and plant spacing on morpho-physiological characters, yield

attributes and yield of potato. The experiment comprised of four different weight

of seed tubers viz., 40 ± 2, 30 ± 2, 20 ± 2 and 10 ± 2 g and three plant spacing

viz., 60 em x 25 em, 60 em x 20 em and 60 em x 15 ern. Plant height, stems hill

-1, LA plant" and LAI, TDM plant" and TDM m-2 and CGR increased with

increasing seed tuber weight but yield attributes and yield increased up to 30 ± 2

g tuber weight. The highest tuber yield t ha' (both gross and marketable) was

recorded in the tuber weight of 30 ± 2 g due to increased number of tubers hill-1

and tuber yield hill-I. The lowest tuber yield tha! both gross and marketable was

recorded in the seed tuber weight of 10 ± 2 g.
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CHAPTER III

MATERIALS AND METHODS

3.1 Study area

The experiment was conducted at the research field of Sher-e-Bangla

Agricultural University, Dhaka-1207 during the period from November 1,2015

to April 30,2016 in Rabi season. The experimental area was located at 23° 77'

N latitude and 90° 38' E longitudes and at an altitude of 8.6 m from the sea level.

The site and land type used under present study have been shown in Appendix

(I).

3.1.1 Characteristics of soil

The soil of the experimental area was to the general soil type series of shallow

red brown terrace soils under Tejgaon series. Upper level soils were clay loam

in texture, olive-gray through common fine to medium distinct dark yellowish-

brown mottles under the Agro-ecological Zone (AEZ-28) and belonged to the

Madhupur Tract (UNDP, 1988). Soil pH was 5.6 and has organic carbon 0.45%.

The selected plot was above flood level and sufficient sunshine was available

having available irrigation and drainage system facility during the experimental

period. The experimental site is shown in the map of AEZ of Bangladesh in

Appendix (1).

3.1.2 Climate and weather

The experimental area situated III the sub-tropical climatic zone and heavy

rainfall during pre-monsoon (March to May-Kharif-I), monsoon period (June to

September-Kharif-II season) and scanty rainfall during the rest period of the year

(Roy, 2013). The Rabi season (October to March) is characterized by

comparatively low temperature and plenty of sunshine from November to

February (SRD1, 1991). The detailed meteorological data in respect of air

temperature, relative humidity, total rainfall collected from the Bangladesh

Meteorological Department, Agargaon, Dhaka-1207, during the period of study

have been presented in Appendix (II).

25



3.2 Details of the experiment

3.2.1 Treatments

The experiment consisted of two factors viz., vermicompost level and seedling

tuber size. The treatments were as follows:

Factor A: Vermicompost level (Vm-4)

VmI: 0 t ha"

Vm2: 3 t ha!

Vm3: 6 t ha"

Vm4: 9 t ha!

Factor B: Seedling tuber size (T -5)

s.: 5-10 g

S2: 10-20 g

S3: 20-30 g

S4: 30-40 g

s. >40 g

Treatment combination: Twenty treatment combinations were-

Vm1T1, Vm1T2, Vm1T3, Vm1T4, Vm1Ts,

Vm2T1, Vm2T2, Vm2T3, Vm2T4, Vm2Ts,

Vm3T1, Vm3T2, Vm3T3, Vm3T4, Vm3Ts,

Vm4T1, Vm4T2, Vm4T3, Vm4T4, VmsTs,

3.2.2 Experimental design and layout

Experiment was laid out in a split-plot design with 3 replications (Appendix II).

The vermicompost was assigned to main plot and seedling tuber size to sub plot.

Distance between row to row was 50 em and plant to plant distance was 25 ern.

Distance between plot to plot was 75 ern. The size of the unit plot was 2 m x 1.5

m. So, the total number of plots were 60.
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3.2.3 Planting material

Recently, the use of TPS for potato production has increased in Europe, North

America and Asia, especially in the developing countries (Burton, 1989;

Devaux, 1984; Wiersema and Cabellow, 1987). This is due to low transmission

of disease, high multiplication rate and good tuber yield (Siddique and Rashid,

2000). In Bangladesh, this technology has been highly promising (Renia and

Hest. 1998; Roy et al., 1999; Siddique and Rashid, 2000). So, seedling tuber

(tuberlet) from BARI TPS-I was used as planting material. BARI TPS-I was

released and developed by Tuber Crops Research Centre (TCRC), BARI in 1997.

The seed tuber was round shaped and free from mixture of other seeds, weed

seeds and extraneous materials.

3.3 Crop management

3.3.1 Collection of seed

Seed potato of BARI TPS-I (certified seed) was collected from, Tuber Crops

Research Centre (TCRC), Bangladesh Agricultural Research Institute (BARI),

Joydebpur, Gazipur-170 1 and from BARI sub-station.

3.3.2 Preparation of seed

Collected seed tubers were graded according to the size 5-10 g, 10-20 g, 20-30

g, 30-40 g, >40 g and kept in room temperature to facilitate good sprouting.

Finally sprouted potato tubers were used as planting material.

3.3.3 Land preparation

The land of the experimental site was first opened in the last week of October

with power tiller. Later on, the land was ploughed and cross-ploughed four times

followed by laddering to obtain the desirable tilth. The comers of the land were

spaded and weeds and stubbles were removed from the field. The land was

finally prepared on 14 November 2015 three days before planting the seed. In

order to avoid water logging due to rainfall during the study period, drainage

channels were made around the land. The soil was treated with Furadan 5G @

10 kg ha! when the plot was finally ploughed to protect the young plant from

the attack of cut worm.
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3.3.4 Fertilizer application

The experimental soil was fertilized with following recommended dose of urea,

Triple Super Phosphate (TSP), Muriate of Potash (MoP), gypsum, zinc sulphate

and boric acid.

Fertilizers Dose (k~ ha')
Urea 250
TSP 150
MoP 250

Gypsum 120
Zinc Sulphate 10

Boric Acid 10
(Mondal et al., 2011)

Total amount of triple superphosphate, gypsum, zmc sulphate, magnesmm

sulphate, boric acid and half of urea was applied at basal doses during final land

preparation. The remaining 50% urea was side dressed in two equal splits at 35

and 50 days after planting (DAP) during first and second earthing up.

3.3.5 Application of vermicompost

The total amount of vermicompost was applied at 7 days before planting as per

treatment. Available nutrient content of vermicompost:

Organic carbon 9.5 - 17.98%
Nitrogen 0.5 - l.50%
Phosphorous 0.1 - 0.30%
Potassium 0.15 - 0.56%
Sodium 0.06 - 0.30%
Calcium and magnesium 22.67 - 47.60 meq perlOO g
Copper 2 - 9.50 mg/kg
Iron 2 - 9.30 mg/kg
Zinc 5.70 - 1l.50 mg/kg
Sulphur 128 - 548 mg/kg

(Sinha et al., 2009)

3.3.6 Planting of seed tuber

The well sprouted healthy and uniform sized potato tubers were planted

according to treatment. Seed potatoes were planted in such a way that potato

does not go much under soil or does not remain in shallow. On an average,

potatoes were planted at 4-5cm depth in soil on November 27,2015.
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3.3.7 Intercultural operation

3.3.7.1 Earthing up

Solarization of potato tubers is very much harmful and facing to direct sunlight

will reduce the tuber and decrease the stolon number. So, earthing up reduce

such problems. Earthing up process was done in the plot at two times, during

crop growing period. First was done at 35 DAP and second was at 50 DAP.

Earthing up was done with a narrow spade to provide more space for the

development of tubers.

3.3.7.2 Removal of weed

First weeding was done two weeks after emergence. Another weeding was done

before 2nd top dressing of urea. It was also done as and when required to keep

the crop free from weeds and to keep the soil loose for proper aeration and

development of tubers.

3.3.7.3 Irrigation

Three irrigations were provided throughout the growing period in controlled

way. The first irrigation was given at 35 DAP. Subsequently, another two

irrigations were given at 50 and 65 DAP. Top dressing of fertilizers was followed

by irrigation for proper utilization of fertilizers.

3.3.7.4 Control of insects and diseases

All possible phytosanitary measures were adopted to keep plant healthy.

Dursban @ 7.5 litre ha! was drenched on both sides of ridges at 30 DAP to

control the cutworm. Dimecron 100 EC @2% and Admire 200 SL @ 0.5% were

applied to control aphid and jassid. At moist condition of weather Ridomil Gold

MZ @ 19m litre" was applied before incidence of late blight of potato.

3.3.7.5 General observation

The field was frequently observed to notice any changes in plants, pest and

disease attack and necessary action was taken for normal plant growth.
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3.3.7.6 Haulm cutting

Haulm cutting was done at February 22,2016 at 85 DAP, when 40-50% plants

showed senescence and the tops started drying. After haulm cutting the tubers

were kept under the soil for 7 days for skin hardening. The cut haulm was

collected, bagged and tagged separately for further data collection.

3.3.7.7 Harvesting of potatoes

Harvesting of potato was done at March 1,2016 at 7 days after haulm cutting.

The potatoes of each plot were separately harvested, bagged and tagged and

brought to the laboratory. The yield of potato plant" was determined in gram.

Harvesting was done manually by hand. Care was taken to avoid injury in

potatoes during harvesting.

3.4 Recording of data

Experimental data were recorded from 40 DAP and continued until sprouting

occurred in storage condition. The following data were collected during the

experimentation.

A. Yield and yield contributing parameters:

l. No. of tuber hill-1

2. Average tuber weight

3. Weight of tuber hill-1

4. Yield (t ha")

5. Marketable yield (t ha")

6. Non-marketable yield (t ha')

7. Seed potato yield (t ha')

8. Non-seed potato yield (t ha')

B. Processing quality and storage parameters:

l. Weight loss (%) at 20, 40 and 60 days after storing (DAS)

2. Firmness at 0,20,40 and 60 DAS

3. Specific gravity at 0,20,40 and 60 DAS

4. Dry matter content (%) at 0,20,40 and 60 DAS
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5. Starch content at 0,20,40 and 60 DAS

6. Total soluble solids (TSS) at 0,20,40 and 60 DAS

7. Reducing sugar content at 0, 20, 40 and 60 DAS (Done by Somogi Nelson

method)

8. Non-reducing sugar content at 0, 20, 40 and 60 DAS (Done by Somogi

Nelson method)

9. Total antioxidant content determination at 0, 20, 40 and 60 DAS

10.Total polyphenol content determination at 0, 20, 40 and 60 DAS

11. Skin color at 0, 20, 40 and 60 DAS

12.Flesh color at 0, 20, 40 and 60 DAS

3.5 Procedure of recording data

3.5.1 Yield and yield contributing parameters

3.5.1.1 No. of tuber hill-1

Number of tubers hill-1 was counted at harvest. Tuber numbers hill-1 was

recorded by counting all tubers from sample plant.

3.5.1.2 Average weight of tuber (g)

Average weight of tuber was measured by using the following formula

A . h f b Yield of tuber/plotverage welg t 0 tu er = ----___;,...;..._-
Number of tubers/plot

3.5.1.3 Weight of tuber hill-1(g)

Total number of tubers hill" was weighted at harvest. Tuber weight hill" was

recorded by taking weight all tubers from sample plant.

3.5.1.4 Yield of tuber (t ha")

Tubers of each plot were collected separately from which yield of tuber hill'

was recorded in kilogram and converted to ton per hectare.

T b . ld ( h -1) Tuber yield per plot (kg) x 10
U er Yle t a = --'-----=--'--___;_.;;..;._-

Area of plot (sq m)
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3.5.1.5 Marketable tuber and non-marketable tuber (t ha-l)

On the basis of weight, the tubers have been graded into marketable tuber (>20

g) and non-marketable tuber «20 g).

3.5.1.6 Seed potato and non-seed potato (t ha-l)

On the basis of the size of the tuber (28-55 mm) the seed type potato tuber was

graded.

3.5.2 Processing quality and storage parameters:

3.5.2.1 Weight loss (%)

At the end of the experiment, remaining good tubers were recorded and their

percentage was calculated on the basis of initial weight of tuber. Weight loss was

calculated using the following formula:

% WL = IW-FW x 100
IW

Where,

% WL = Percent total weight loss

IW = Initial weight of tubers (kg)

FW = Final weight of tubers (kg)

3.5.2.2 Firmness (N)

The fresh potato tubers were cut into several slices to take the firmness reading

by a Texture Analyzer, Sun Rheometer Compac 100 (Sun scientific co. Ltd,

Japan). The reading seems that, how much pressure is taken by the potato tuber

slice to make it chips. Each measurement was conducted on 10 potato slices as

described by (Vliet et al., 2007).

3.5.2.3 Specific Gravity (g ern")

Specific gravity was measured by using the following formula (Gould, 1995) -

Soecific zravi Weight of tuber in airpeCI IC gravity = ---......;;...-------
Weight of tuber in fresh water at 4° C

32



3.5.2.4 Dry matter content

The samples of tuber were collected from each treatment. After peel off the

tubers the samples were dried in an oven at 720C for 72 hours. Dry matter content

was calculated as the ratio between dry and fresh weight and expressed as a

percentage (Barton, 1989). Dry matter percentage of tuber was calculated with

the following formula (Tekalign, 2011) -

Dry weightDry matter content (%) = x 100
Fresh weight

3.5.2.5 Measurement of starch content

Starch content of tubers was determined by Somogyi-Nelson method (Nelson,

1944). Phosphate buffer solution was prepared through diluted 0.74g

NaH2P04·2H20 and 0.09g Na2HP04·12H20 into 100 ml Distilled water. Added

0.1 g Enzyme (Amyloglucosidase) and mixed well. Kept at -20°C for the

preservation. The residue remained after extraction for sugar was washed for

several times with water to ensure that there was no more soluble sugar in the

residues. After that using tap water and mark up to 2S0 ml beaker. Stirred well

on a magnetic stirrer. Then O.S mL solution was taken from the beaker during

stirring into 3 test tubes. Boil the test tubes for 10 min at 100°C. Add 1 ml

Amyloglucosidase solution, mix well, and heat at SO-60°C for 2 hours in hot

water. After cooling, add O.S ml Copper solution, mix well, heat at 100°C for 10

min., cool in tap water, add O.S ml Nelson solution, mix well, add 7 ml distilled

water, mix well (Final volume = 9.S ml), and measure the absorbance at 660 nm

(Abs). Calculate starch content using the glucose standard curve. Calculated

value expressed as mg per g Fresh Weight (mg g-l FW).

Calculation of starch content, Starch = Abs x 0.9

3.5.2.6 Total soluble solids (TSS)

TSS of harvested tubers was determined in a drop of potato juice by using Hand

Sugar Refractometer "ERMA" Japan, Range: 0-32% according to (AOAC, 1990)

and recorded as % Brix from direct reading of the instrument.
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3.5.2.7 Reducing sugar and non-reducing sugar

3.5.2.7.1 Extraction of sugar

For the analysis of sugar content like reducing sugar (glucose) and non-reducing

sugar (sucrose) potato flesh was extracted. For each extraction, 1 g fresh sample

of chopped potato was taken from uniform tuber samples and smashed well in a

motor. Sugar was extracted using 5 ml of 80% ethanol heat at 80°c for 30 min

using a dry block heat bath and the extracts was centrifuged at 5000 rpm for 10

min and decanted the supernatant. 8 mL 80% EtOH, was added and it was

repeated 4 and 5 times in total. All the supernatants were mixed well and the

final volume was made up to 25 mL using 80% EtOH. The residue is used for

starch analysis.

3.5.2.7.2 Reducing sugar determination

Reducing sugar was estimated by the photometric adaptation of the Somogyi

method (Nelson, 1944) with some modification. Copper solution and Nelson

reagent and standard glucose solution (0.5 mL) were used. 3 mL sample solution

was put into a small glass container. Then it was completely dried up on an

electric heater, 3 mL distilled water was added and then mixed well. Then 0.5

ml solution was taken from that, two times and was put in different test tubes. In

one test tube, 0.5 mL Copper solution was added and was boiled (100° C) for 10

min. After boiling, immediately the test tube was cooled in tap water. 0.5 mL

Nelson reagent in the test tube was added, and mixed them well. After 20 min, 8

mL distilled water was added and mixed well (Total volume = 9.5 mL). After

that the absorbance at 660 nm (Abs 1) was measured and the reducing sugar

content was calculated. Calculated value expressed as mg per g Fresh Weight

(mg g-l FW).

3.5.2.7.3 Non-reducing sugar determination

Non-reducing sugar content of tubers was determined by Somogyi-Nelson

method (Nelson, 1944).0.2 mL Invertase solution (1,000 U/O.l mL) was diluted

with 50 mL distilled water, and add one drop of Vinegar. 0.5 mL solution, which

was left during reducing sugar determination, was put into a test tube.
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Then 0.5 mL diluted Invertase solution (20 Unit/0.5 mL) was added and

incubated for 30 min at ambient temperature and then .05ml Copper solution was

added and boiled (1000 C) for 10 min. After boiling, immediately the test tubes

were cooled in tap water. 0.5 mL Nelson reagent in the test tube was added, and

mixed them well. After 20 min, 8 mL distilled water was added and mixed well

(Total volume = 9.5 mL). After that the absorbance at 660 nm (Abs2) was

measured and the reducing sugar content was calculated. Calculated value

expressed as mg per g Fresh Weight (mg g" FW).

3.5.2.8 Determination of antioxidant

A number of methods are used to determine the radical scavenging effects of

antioxidants. The DPPH method is a preferred method because it is fast, easy

and reliable and does not require a special reaction and device. DPPH is a stable,

synthetic radical that does not disintegrate in water, methanol, or ethanol. The

free radical scavenging activities of extracts depend on the ability of antioxidant

compounds to lose hydrogen and the structural conformation of these

components (Shimada et al., 1992; Fukumoto and Mazza, 2000). The DPPH free

radical, which is at its maximum wavelength at 517 nm, can easily receive an

electron or hydrogen from antioxidant molecules to become a stable diamagnetic

molecule (Soares et al., 1997). Total antioxidant capacity of fresh potatoes was

quantified using the DPPH (2, 2-diphenyl-1-picrylhydrazyl) method (Hatano et

al., 1988; Ferreira et al., 2007; Cheel et al., 2005). Each mixture was kept in the

dark for 30 min and the absorbance was measured in spectrophotometer at 517

nm wave length against a blank (Shimada et al., 1992). All the values of

antioxidant were expressed as Trolox equivalent uMol per 100 g fresh weight

(Trolox uMol 100 g-l FW) using a nonlinear regression algorithm from Trolox

standard curve.

3.5.2.9 Determination of polyphenol

The content of total phenolic compounds was determined spectrophotometrically

according to Folin-Ciocalteu method (Singleton et al., 1999) with slight

modification.
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The absorbance of reaction solution was measured at 760 nm against a blank

sample. The measurement was compared to a standard curve of gallic acid

solutions and expressed as milligram of gallic acid equivalents per 100 g fresh

weight (mg GAE 100 g-l FW).

3.5.3.10 Color measurements

Color is an important quality attribute which influences the acceptability of fried

products (Nourian et aI., 2003). Color was measured with a color

spectrophotometer NF333 (Nippon Denshoku, Japan) using the CIE Lab L*, a*

and b* color scale. The 'L *, value is the lightness parameter indicating degree

of lightness of the sample; it varies from 0 = black (dark) to 100 = white (light).

The 'a*' which is the chromatic redness parameter, whose value means tending

to red color when positive (+) and green color when negative (-). The 'b*' is

yellowness chromatic parameter corresponding to yellow color when it is

positive (+) and blue color when it is negative (-). Each sample consisted of 10

slices, each of which was measured thrice.

3.6 Statistical package used

The data obtained for different characters were statistically analyzed following

the analysis of variance (ANOVA) techniques by using Statistix 10 (20 l3)

computer package program. The significant differences among the treatment

means were compared by Least Significant Difference (LSD) at 5% level of

probability (Gomez and Gomez, 1984).
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CHAPTER IV

RESULTS AND DISCUSSION

The present research was undertaken to analyze the response of vermicompost

and tuber size on different yield and quality characteristics of potato. In this

chapter figures, tables and appendices have been used to present, discuss and

compare the research findings obtained from the present study. The AN OVA

(analysis of variance) of data in details of all the quantitative and qualitative

characteristics have been presented in Appendix (IV-XVII). The report and all

possible explanation were given under the following headings:

4.1 Response to vermicompost on yield and yield contributing characters of
potato

4.1.1 Number of tubers hill-1

Remarkable variation was found among different levels of vermicompost on

number of tuber hill-I (Appendix IV). The maximum (1l.11) number of tubers

was found from Vm2 and the minimum (9.32) was from Vm4 (Table 1).

4.1.2 Average tuber weight

Profound dissimilarity was found among different levels of vermicompost on

average tuber weight (Appendix IV). The highest (63.24 g) average tuber weight

was found from Vm4 and the lowest (37.77 g) was from Vmi (Table 2).

4.1.3 Weight of tuber hill-1

Profound variation was found among different levels ofvermicompost on weight

of tuber hill" (Appendix IV). The highest tuber weight hill" (587.59 g) was

found from Vm4 and the lowest (382.77 g) was found from Vmi (Table 2).

4.1.4 Tuber yield

Significant dissimilarity was found among different levels of vermicompost on

tuber yield (Appendix IV). The highest (27.42 t ha') tuber yield was found from

Vm4 and the lowest (17.86 t ha') was found from Vm i (Table 1).
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This difference might be due to change the yield contributing character under

different vermicompost levels.

Table 1. Response to vennicompost on yield and yield contributing characters of
potato

Vennicompost No of tubers Average Weight of Tuber yield
levels hill-1 tuber weight tuber hill-1 (g) (t ha-1)

(g)
Vml 10.10 b 37.77 d 382.77 d 17.86 d
Vm2 11.11 a 43.94 c 488.01 c 22.77 c
Vm3 10.15 b 54.40 b 551.32 b 25.73 b
Vm4 9.32 c 63.24 a 587.59 a 27.42 a

CV (%) 3.40 2.33 3.86 3.86
LSDo.o5 0.3087 1.0353 17.344 0.8094
Level of ** ** ** **

significance
In a column means havmg similar letter (s) are statistically similar and those havmg dissimilar letter (s)
differ significantly.
** = Significant at 1% level of probability
Vm, - Control, Vm2 - 3 t ha-l, Vm3 - 6 t ha-l, Vm4 - 9 t ha-l

4.2 Effect of tuber size on yield and yield contributing characters of potato

4.2.1 Number of tubers hill-1

Significant variation was found among different tuber sizes on number of tuber

hill-1 (Appendix IV). The maximum (l0.55) number of tuber was found from T4

which was statistically similar to Ts. The minimum (9.93) number of tuber was

found from Tr which was statistically similar to T3 and T2 (Table 2).

4.2.2 Average tuber weight

Significant variation was found among different tuber sizes to average tuber

weight (Appendix IV). The highest (56.07 g) average tuber weight was found

from Ts and the lowest (44.65 g) tuber weight was found from Ti (Table 2).
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4.2.3 Weight of tuber hill-1

Significant dissimilarity was found among different tuber sizes on weight of

tuber hill-1 (Appendix IV). The highest tuber weight hill-1 (564.07 g) was found

from Ts and the lowest tuber weight hill-1 (444.39 g) was found from Ti (Table

2).

4.2.4 Tuber yield

Profound variation was found among different tuber SIzes to tuber yield

(Appendix IV). The highest (26.32 t ha") tuber yield was found from Ts and the

lowest (20.74 t ha') tuber yield was found from Tr (Table 2).

Table 2. Effect of tuber size on yield and yield contributing characters of potato

Tuber sizes No of tubers Average Weight of Tuber yield
hill-1 tuber weight tuber hill-1 (g) (t ha-1)

(2)
Tl 9.93 b 44.65 e 444.39 e 20.74 e
T2 10.19 b 45.78 d 465.25 d 21.71 d
T3 9.96 b 50.13 c 489.80 c 22.86 c
T4 10.55 a 52.55 b 548.61 b 25.60 b
Ts 10.22 ab 56.07 a 564.07 a 26.32 a

CV(%) 3.85 0.54 3.41 3.41
LSDo.os 0.3258 0.2235 14.237 0.6644
Level of ** ** ** **

significance
In a column means havmg similar letter (s) are statistically similar and those havmg dissimilar letter (s)
differ significantly.
** = Significant at 1% level of probability
T I - 5-10 g, T2 - 10-20 g, T3 - 20-30 g, T 4 - 30-40 g, T 5 - >40 g

4.3 Combined effect of vermicompost and tuber size on yield and yield
contributing characters of potato

4.3.1 Number of tubers hill-1

In respect of number of tuber hill-1 due to different combination ofvermicompost

levels and tuber sizes was got statistically significant (Appendix IV). The

maximum (11.57) number of tuber was got from Vm2T4 which was statistically

similar to Vm2Ts, Vm2T2 and Vm2Tl. The minimum (8.39) number of tuber was

got from Vm4T3which was statistically similar to Vmj'I', (Table 3).
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4.3.2 Average tuber weight

In respect of average tuber weight due to different combination of vermicompost

levels and tuber sizes was got numerically remarkable (Appendix IV). The

highest (7l.66 g) average tuber weight was got from Vm4Ts. The lowest (34.58

g) average tuber weight was got from Vrn r'I'i (Table 3).

4.3.3 Weight of tuber hill-1

In aspect of weight of tuber hill-1 due to different combination ofvermicompost

levels and tuber sizes was got statistically remarkable (Appendix IV). The

highest (67l.36 g) weight of tuber hill" was got from Vm4Ts which was

statistically similar to Vm4T 4 and Vm3Ts. The lowest (309.64 g) weight of tuber

hill-1 was got from VmlTl (Table 3).

4.3.4 Tuber yield

In case of tuber yield due to different combination of vermicompost levels and

tuber sizes was got statistically remarkable (Appendix IV). The highest (31.33 t

ha') tuber yield was got from Vm4Ts which was statistically similar to Vm4T4

and Vm3Ts. The lowest (14.45 t ha") tuber yield was got from Vmj'I', (Table 3).
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Table 3. Combined effect of vennicompost and tuber size on yield and yield
contributing characters of potato

Combinations No of tubers Average Weight of Tuber yield
hill-1 tuber weight tuber hill-1 (t ha-1)

(2) (2)
VmlTI 8.95 hi 34.58 q 309.64 k 14.45 k
VmlT2 9.76 e-g 37.09 p 36l.93 j 16.89 j
VmlT3 10.60 b-d 38.020 402.86 i 18.80 i
VmlT4 10.49 cd 39.35 n 412.71 i 19.26 i
VmlTs 10.72 b-d 39.82 m 426.71 i 19.91 i
Vm2TI 1l.09 a-c 4l.40 1 459.02 h 2l.42 h
Vm2T2 1l.11 a-c 42.01 k 466.64 gh 2l.78 gh
Vm2T3 10.58 b-d 44.95 j 475.62 f-h 22.20 f-h
Vm2T4 1l. 57 a 45.08 i 52l.64 de 24.34 de
Vm2Ts 1l.18 ab 46.25 i 517.14 de 24.13 de
Vm3TI 10.09 d-f 48.71 h 49l.60 e-g 22.94 e-g
Vm3T2 10.18 d-f 49.03 h 499.07 ef 23.29 ef
Vm3T3 10.28 de 49.81 g 512.21 de 23.90 de
Vm3T4 10.59 b-d 57.87 d 612.64 b 28.59 b
Vm3Ts 9.63 fg 66.57 c 64l.07 ab 29.92 ab
Vm4TI 9.60 f-h 53.90 f 517.29 de 24.14 de
Vm4T2 9.70 e-g 54.97 e 533.36 d 24.89 d
Vm4T3 8.39 i 67.74 b 568.50 c 26.53 c
Vm4T4 9.53 f-g 67.91 b 647.43 a 30.21 a
Vm4Ts 9.37 gh 7l.66 a 67l.36 a 3l.33 a
CV(%) 3.85 0.54 3.41 3.41
LSDo.os 0.6579 l.1074 30.709 l.4331
Level of ** ** ** **

significance
..

In a column means havmg similar letter (s) are statistically similar and those havmg dissimilar letter (s)
differ significantly.
** = Significant at 1% level of probability
Vm, - Control, Vm2 - 3 t ha-l, Vm3 - 6 t ha-l, Vm4 - 9 t ha-l

TIS-lOg, T2-l0-20g, T3-20-30g, T4-30-40g, T5 ->40g

4.4 Response to vermicompost on grading of yield for marketing and seed
purpose of potato

4.4.1 Marketable yield

Significant dissimilarity was found among different levels of vermicompost on

marketable yield (Appendix V). The highest (23.66 t ha-l) marketable tuber yield

was found from Vm4 and the lowest (13.39 t ha-l) marketable tuber yield was

found from Vm i (Table 4). This difference might be due to change in tuber size

under different vermicompost level.
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4.4.2 Non-marketable yield

Remarkable difference was found among different levels of vermicompost on

non-marketable tuber yield (Appendix V). The highest (4.47 t ha") non-

marketable tuber yield was found from Vm2 which was statistically similar to

Vmi and the lowest (3.79 t ha") non-marketable tuber yield was found from Vm4

(Table 4). This variation might be due to change in tuber size under different

vermicompost level. Experiment showed that the amount of non-marketable

tuber number increased with increasing vermicompost levels.

4.4.3 Seed potato yield

Significant difference was found among different levels of vermicompost on

seed potato yield (Appendix V). The highest (19.86 t ha') seed potato yield was

found from Vm4 and the lowest (10.09 t ha") seed potato yield was found from

Vmi (Table 4). This difference might be due to change in tuber size under

different vermicompost level.

4.4.4 Non-seed potato yield

Profound variation was found among different levels of vermicompost on non-

seed potato yield (Appendix V). The highest (7.88 t ha") non-seed potato yield

was found from Vm2 and the lowest non-seed potato yield (6.95 t ha") was found

from Vm3 (Table 4).

Table 4. Response to vennicompost on grading of yield for marketing and seed
purpose of potato

Vennicompost Marketable Non- Seed potato Non-seed
levels yield (t ha-1) marketable yield (t ha-1) potato yield

yield (t ha-1) (t ha-1)

Vml 13.39 d 4.47 a 10.09 d 7.77b
Vm2 18.30 c 4.47 a 14.90 c 7.88 a
Vm3 2l.49 b 3.88 b 18.78 b 6.95 d
Vm4 23.66 a 3.79 c 19.86 a 7.56 c

eV(%) 3.20 l.33 2.29 l.21
LSDo.05 0.5498 0.0495 0.3261 0.0815
Level of ** ** ** **

significance
In a column means havmg similar letter (s) are statistically similar and those having dissimilar letter (s)
differ significantly.
** = Significant at 1% level of probability
Vm, - Control, Vm2 - 3 t ha', Vm3 - 6 t ha', Vm4 - 9 t ha'
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4.5 Effect of tuber size on grading of yield for marketing and seed purpose
of potato

4.5.1 Marketable yield

Remarkable variation was found among different tuber sizes to marketable yield

(Appendix V). The highest (21.97 t ha") marketable tuber yield was found from

Ts and the lowest (16.68 t ha") marketable tuber yield was found from TI (Table

5).

4.5.2 Non-marketable yield

Profound variation was found among different tuber sizes on non -marketable

tuber yield (Appendix V). The highest (4.20 t ha") non-marketable tuber yield

was found from Ts and the lowest (4.06 t ha') non-marketable tuber yield was

found from TI (Table 5). This variation might be due to different tuber sizes.

4.5.3 Seed potato yield

Remarkable variation was found among different tuber sizes on seed potato yield

(Appendix V). The highest (18.47 t ha') seed potato yield was found from Ts

and the lowest (14.18 t ha') seed potato yield was found from TI (Table 5).

4.5.4 Non-seed potato yield

Significant difference was found among different tuber sizes to non-seed potato

yield (Appendix V). The highest (8.27 t ha') non-seed potato yield was found

from T3 and the lowest (6.56 t ha') non-seed potato yield was found from TI

(Table 5).
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Table 5. Effect of tuber size on grading of yield for marketing and seed purpose
of potato

Tuber sizes Marketable Non- Seed potato Non-seed
yield (t ha-1) marketable yield (t ha-1) potato yield

yield (t ha-1) (t ha-1)

Tl 16.68 e 4.06 d 14.18 e 6.56 e
T2 17.53 d 4.18 b 14.40 d 7.31 d
T3 18.70 c 4.16 c 14.59 c 8.27 a
T4 2l.17b 4.18 b 17.89 b 7.71 c
Ts 2l.97 a 4.20 a 18.47 a 7.85 b

CV (%) 0.79 0.39 0.57 l.50
LSDo.os 0.1269 0.0133 0.0760 0.0940
Level of ** ** ** **

significance
In a column means having similar letter (s) are statistically similar and those having dissimilar
letter (s) differ significantly.
** = Significant at 1% level of probability
Ti - 5-10 g, T2 - 10-20 g, T3 - 20-30 g, T4 - 30-40 g, T, - >40 g

4.6 Combined effect of vermicompost and tuber size on grading of yield for
marketing and seed purpose of potato

4.6.1 Marketable yield

Noticeable variation was observed among different combination of

vermicompost levels and tuber sizes on marketable tuber yield (Appendix V).

The highest (27.59 t ha") marketable tuber yield was observed from Vm4Ts and

the lowest (10.49 t ha") marketable tuber yield was observed from Vm iT I (Table

6).

4.6.2 Non-marketable yield

Significant dissimilarity was observed among different combination of

vermicompost levels and tuber sizes on non-marketable tuber yield (Appendix

V). The highest (4.88 t ha') non-marketable tuber yield was observed from

Vmi T3 and the lowest (3.63 t ha') non-marketable tuber yield was observed from

Vm4T4 (Table 6).

4.6.3 Seed potato yield

Noteworthy variation was observed among different combination of

vermicompost levels and tuber sizes on seed tuber yield (Appendix V).
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The highest (23.37 t ha") seed tuber yield was observed from Vm4Ts and the

lowest (7.60 t ha') seed tuber yield was observed from Vm i'I'i (Table 6).

4.6.4 Non-seed potato yield

Remarkable variation was observed among different combination of

vermicompost levels and tuber sizes on non-seed tuber yield (Appendix V). The

highest (9.76 t ha') non-seed tuber yield was found from Vm2T3 and the lowest

(5.51 t ha') non-seed tuber yield was found from Vm3Tl (Table 6).

Table 6. Combined effect ofvennicompost and tuber size on grading of yield for
marketing and seed purpose of potato

Combinations Marketable Non- Seed potato Non-seed
yield (t ha-1) marketable yield (t ha-1) potato yield

yield (t ha-1) (t ha-1)

VmlTl 10.49 p 3.96 ij 7.60 q 6.85 h
VmlT2 12.780 4.11 h 9.32 p 7.57f
VmlT3 13.92 n 4.88 a 9.790 9.01 c
VmlT4 14.63 m 4.63 cd 10.00 n 9.26 b
VmlTs 15.13 1 4.78 b 13.741 6.17 j
Vm2Tl 16.91 k 4.51 e 14.78 j 6.64 i
Vm2T2 17.11 k 4.67 c 14.55 k 7.23 g
Vm2T3 17.99 j 4.21 g 12.44 m 9.76 a
Vm2T4 19.71 gh 4.63 d 18.01 f 6.33 j
Vm2Ts 19.78 gh 4.35 f 14.70 j 9.43 b
Vm3Tl 19.05 i 3.89 k 17.43 g 5.51 k
Vm3T2 19.32 h 3.97 i 16.48 i 6.81 hi
Vm3T3 20.08 g 3.821 16.79 h 7.11 g
Vm3T4 23.64 d 3.811 21.11 d 7.48f
Vm3Ts 25.37 c 3.92j 22.08 c 7.84 d
Vm4Tl 20.28 g 3.86 kl 16.91 h 7.23 g
Vm4T2 20.91 f 3.98 i 17.25 g 7.64 ef
Vm4T3 22.81 e 3.72m 19.32 e 7.21 g

Vm4T4 26.69 b 3.63 n 22.43 b 7.78 de
Vm4Ts 27.59 a 3.74m 23.37 a 7.96 d
CV (%) 0.79 0.39 0.57 1.50
LSDo.os 0.5934 0.0548 0.3525 0.1864
Level of ** ** ** **

significance
In a column means havmg similar letter (s) are statistically similar and those havmg dissimilar letter (s)
differ significantly.
** = Significant at 1% level of probability
Vm, - Control, Vm2 - 3 t ha-l, Vm3 - 6 t ha-l, Vm4 - 9 t ha-l
TIS-lOg, T2-1O-20g, T3-20-30g, T4-30-40g, T5 ->40g
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4.7 Processing quality and storage parameters

4.7.1 Percent of weight loss

4.7.1.1 Response to vermicompost

Significant variation was found among different levels ofvermicompost on tuber

weight loss at 20 DAS (Appendix VI). The maximum weight loss (4.27 %) was

showed by Vmi and the minimum weight loss (l.57 %) was showed by Vm4

(Figure 1).

In aspect of weight loss at 40 DAS due to different levels ofvermicompost was

showed statistically significant (Appendix VI). The maximum weight loss (8.03

%) was showed by Vm i and the minimum weight loss (3.09 %) was showed by

Vm4 (Figure 1).

In case of weight loss at 60 DAS due to different levels of vermicompost was

showed statistically significant (Appendix VI). The maximum weight loss (12.22

%) was showed by Vm i and the minimum weight loss (6.33 %) was showed by

Vm4 (Figure 1).
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Figure 1. Response to vermicompost on weight loss (%) of potato tuber at
different days after storage (LSD values 0.1012,0.0978 and 0.4109 for 20 DAS,
40 DAS and 60 DAS, respectively).
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4.7.1.2 Effect of tuber size

Remarkable difference was showed among different tuber sizes on tuber weight

loss at 20 DAS (Appendix VI). The maximum weight loss (3.15 %) was showed

by Ti and the minimum weight loss (2.62 %) was found by Ts (Figure 2).

In respect of weight loss at 40 DAS due to different tuber sizes was showed

numerically significant (Appendix VI). The maximum weight loss (5.85 %) was

showed by Tr and the minimum weight loss (5.04 %) was showed by Ts (Figure

2).

In case of weight loss at 60 DAS due to different tuber sizes was found

statistically significant (Appendix VI). The maximum weight loss (9.35 %) was

showed by T2 which was statistically similar to T 1 and T3. The minimum weight

loss (8.26 %) was showed by T4 which was statistically similar to Ts (Figure 2).

Weight loss is initially attributed to the water loss that happens through the

outermost skin tissues during the processes of respiration and sprouting (Tester

et al., 2005).
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Figure 2. Effect of tuber size on weight loss (%) of potato tuber at different days
after storage (LSD values 0.1067, 0.0887 and 0.6598 for 20 DAS, 40 DAS and 60
DAS, respectively).

T 1 5-10 g, T 2 - 1O-20g, T3 - 20-30 g, T 4 - 30-40 g, T 5 - >40 g
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4.7.1.3 Combined effect ofvermicompost and tuber size

Significant dissimilarity was showed among different interaction of

vermicompost levels and tuber sizes on tuber weight loss at 20 DAS (Appendix

VI). The maximum weight loss (4.41 %) was showed by Vm iTr which was

statistically similar to VmlT2, VmlT3 and Vm i'I's. The minimum weight loss

(l.35 %) was showed by Vm4T4 which was statistically similar to Vm3Ts and

Vm3T4 (Table 7).

In aspect of weight loss at 40 DAS due to different interaction of vermicompost

levels and tuber sizes was showed numerically significant (Appendix VI). The

maximum weight loss (8.25 %) was showed by Vrn r'I'i which was statistically

similar to VmlT2 and the minimum weight loss (2.80 %) was showed by Vm4Ts

which was statistically similar to Vm4T4 and Vm3Ts (Table 7).

In respect of weight loss at 60 DAS due to different interaction ofvermicompost

levels and tuber sizes was showed numerically significant (Appendix VI). The

maximum weight loss (13.20 %) was showed by VmlT2 which was statistically

similar to VmlT3, VmlTl and VmlTs. The minimum weight loss (5.95 %) was

showed by Vm4T2 which was statistically similar to Vm4Tl, Vm4Ts, Vm4T3,

Vm3Ts, Vm3T4 and Vm4T4 (Table 7).
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Table 7. Combined effect ofvennicompost and tuber size on percent of weight
loss at different days after storage of potato tuber

Combinations Weight loss (%) at
20DAS 40DAS 60DAS

VmlTI 4.41 a 8.25 a 12.27 ab
VmIT2 4.37 a 8.07 ab 13.20 a
VmIT3 4.29 a 8.05 be 12.28 ab
VmIT4 4.06 b 7.93 be 11.28 be
VmlTs 4.22 ab 7.88 c 12.10 ab
Vm2TI 3.79 c 7.14 d 10.53 c-d
Vm2T2 3.29 d 6.86 e 9.84 de
Vm2T3 3.23 d 6.80 e 9.21 ef
Vm2T4 3.09 d 6.73 e 7.58 g-i
Vm2Ts 3.19 d 6.50 f 8.61 e-g
Vm3TI 2.70 ef 4.61 g 8.21 f-h
Vm3T2 2.49f 4.57 g 8.42 fg
Vm3T3 2.75 e 4.47 g 8.23 f-h
Vm3T4 1.51 gh 3.07 ij 7.05 h-j
Vm3Ts 1.50 gh 2.96 jk 6.58 ij
Vm4TI 1.68 g 3.41h 6.02j
Vm4T2 1.69 g 3.20 i 5.95 j
Vm4T3 1.57 g 3.19 i 6.43 ij
Vm4T4 1.35 h 2.84k 7.12 h-j
Vm4Ts 1.58 g 2.80 k 6.15 j
CV(%) 4.52 1.95 8.96
LSDo.os 0.2155 0.1858 1.2479
Level of ** ** *

significance
In a column means havmg similar letter (s) are statistically similar and those havmg dissimilar letter (s)
differ significantly.
** = Significant at 1% level of probability, * = Significant at 5% level of probability
Vm, - Control, Vm2 - 3 t ha-l, Vm3 - 6 t ha-l, Vm4 - 9 t ha-l

TI5-lOg, T2-1O-20g, T3-20-30g, T4-30-40g, T5 ->40g

4.7.2 Firmness

4.7.2.1 Response to vermicompost

Significant difference was observed among different levels of vermicompost on

firmness of tuber flesh at 0 DAS (Appendix VII). The maximum firmness

(40.967 N) of tuber flesh was taken by Vm4 and the minimum firmness (33.285

N) was taken by Vml (Figure 3).

In aspect of firmness of tuber flesh at 20 DAS due to different levels of

vermicompost was observed numerically significant (Appendix VII).
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The maximum firmness (37.501 N) of tuber flesh was taken by Vm4 and the

minimum firmness (29.287 N) was taken by Vmi (Figure 3).

In case of firmness of tuber flesh at 40 DAS due to different levels of

vermicompost was observed numerically significant (Appendix VII). The

maximum firmness (34.845 N) of tuber flesh was taken by Vm4 and the

minimum firmness (27.219 N) was taken by Vm i (Figure 3).

In respect of firmness of tuber flesh at 60 DAS due to different levels of

vermicompost was observed numerically significant (Appendix VII). The

maximum firmness (26.579 N) of tuber flesh was taken by Vm4 and the

minimum firmness (22.943 N) was taken by Vm i (Figure 3) .
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Figure 3. Response to vermicompost on firmness (N) of potato tuber at different
days after storage (LSD values 1.2717, 0.5051, 0.3037 and 0.2633 for 0 DAS, 20
DAS, 40 DAS and 60 DAS, respectively).

4.7.2.2 Effect of tuber size

Profound dissimilarity was observed among different tuber sizes on firmness of

tuber flesh at 0 DAS (Appendix VII). The maximum firmness (39.136 N) of
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tuber flesh was taken by T s and the minimum (36.144 N) was taken by T 1 which

was statistically similar to T2 (Figure 4).

In aspect of firmness of tuber flesh at 20 DAS due to different tuber sizes was

observed statistically significant (Appendix VII). The maximum firmness

(34.700 N) of tuber flesh was taken by Ts and the minimum firmness (32.013 N)

was taken by Ti (Figure 4).

In case of firmness of tuber flesh at 40 DAS due to different tuber sizes was

observed statistically significant (Appendix VII). The maximum firmness

(31.991 N) of tuber flesh was taken by Ts and the minimum (29.340 N) was

taken by T 1 (Figure 4).

In respect of firmness of tuber flesh at 60 DAS due to different tuber sizes was

observed statistically significant (Appendix VII). The maximum firmness

(25.779 N) of tuber flesh was taken by Ts and the minimum firmness (23.969 N)

was taken by Tr (Figure 4).
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Figure 4. Effect of tuber size on firnmess (N) of potato tuber at different days
after storage (LSD values 0 6104, 0.3246, 0.2213 and 0.0908 for 0 DAS, 20 DAS, 40
DAS and 60 DAS, respectively).

T1 5-10 g, T2 - 1O-20g, T3 - 20-30 g, T4 - 30-40 g, T5 - >40 g
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4.7.2.3 Combined effect ofvermicompost and tuber size

Significant dissimilarity was found among different interaction ofvermicompost

levels and tuber sizes on firmness of tuber flesh at 0 DAS (Appendix VII). The

maximum firmness (44.349 N) of tuber flesh gotten by VrnaTs and the minimum

(32.066 N)was gotten by VmrTr which was statistically similar to VmlT2 (Table

8).

In respect of firmness of tuber flesh at 20 DAS due to different interaction of

vermicompost levels and tuber sizes was found statistically significant

(Appendix VII). The maximum firmness (40.033 N) of tuber flesh gotten by

Vm4Ts and the minimum (28.052 N) was gotten by VmlTl (Table 8).

In aspect of firmness of tuber flesh at 40 DAS due to different interaction of

vermicompost levels and tuber sizes was found statistically significant

(Appendix VII). The maximum firmness (36.078 N) of tuber flesh gotten by

Vm4Ts and the minimum (25.239 N) was gotten by VmlTl (Table 8).

In respect of firmness of tuber flesh at 60 DAS due to different interaction of

vermicompost levels and tuber sizes was found statistically significant

(Appendix VII). The maximum firmness (27.157 N) of tuber flesh gotten by

Vm4Ts and the minimum (21.310 N) was gotten by VmlTl (Table 8).
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Table 8. Combined effect ofvennicompost and tuber size on firmness of tuber
flesh at different days after storage of potato

Combinations Firmness (N) at
ODAS 20DAS 40DAS 60DAS

VmlTl 32.066 k 28.0520 25.239 P 21.310 n
VmlT2 32.541jk 28.868 n 26.7170 22.260 m
VmlT3 33.341j 29.420 mn 27.857 n 22.8401
VmlT4 33.614 j 29.863 1m 28.074 mn 23.707jk
VmlTs 34.862 i 30.234 k1 28.207 mn 24.600 h
Vm2Tl 36.104 hi 30.917 jk 28.384m 23.513 k
Vm2T2 36.241 hi 31.261 j 28.8531 22.510 m
Vm2T3 36.450 hi 31.956 i 29.597 k 23.720 j
Vm2T4 37.006 gh 32.321 hi 30.244 j 24.097 i
Vm2Ts 37.391 f-h 32.736 gh 30.946 i 24.723 h
Vm3Tl 37.605 f-h 33.168 g 30.311i 25.147 g
Vm3T2 38.330 e-g 33.892 f 30.933 i 25.360 f
Vm3T3 38.643 e-g 34.035 f 31.678 h 25.780 e
Vm3T4 39.306 c-e 35.431 e 32.153 g 26.287 d
Vm3Ts 39.941 cd 35.797 de 32.732 f 26.637 be
Vm4Tl 38.799 d-f 35.915 de 33.426 e 25.907 e
Vm4T2 39.489 c-e 36.260 d 33.913 d 26.377 cd
Vm4T3 40.538 be 36.929 c 35.178 c 26.653 b
Vm4T4 41.662 b 38.369 b 35.631 b 26.803 b
Vm4Ts 44.349 a 40.033 a 36.078 a 27.157a
CV(%) 1.96 1.17 0.86 0.44
LSDo.os 1.6691 0.7665 0.4971 0.3082
Level of * ** * **

significance
In a column means havmg similar letter (s) are statistically similar and those having dissimilar letter (s)
differ significantly.
** = Significant at 1% level of probability, * = Significant at 5% level of probability
Vm, - Control, Vm2 - 3 t ha', Vm3 - 6 t ha', Vm4 - 9 t ha'
TI5-lOg, T2-1O-20g, T3-20-30g, T4-30-40g, T5 ->40g

4.7.3 Specific gravity

4.7.3.1 Response to vermicompost

Significant variation was obtained among different levels of vermicompost on

specific gravity of tuber at 0 DAS (Appendix VIII). The highest specific gravity

(1.0785 g cm') of tuber was exhibited by Vm4 and the lowest (1.0469 g cm')

was exhibited by Vmi (Figure 5).

In relation to specific gravity of tuber at 20 DAS due to different levels of

vermicompost was obtained statistically significant (Appendix VIII).
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The highest specific gravity (1.0726 g cm") of tuber was exhibited by Vm4 and

the lowest (l.0433 g cm') was exhibited by Vm i (Figure 5).

In respect of specific gravity of tuber at 40 DAS due to different levels of

vermicompost was obtained statistically significant (Appendix VIII). The

highest specific gravity (l.0689 g cm") of tuber was exhibited by Vm4 and the

lowest (1.0367 g crn") was exhibited by Vmi (Figure 5).

In case of specific gravity of tuber at 60 DAS due to different levels of

vermicompost was obtained statistically significant (Appendix VIII). The

highest specific gravity (l.0637 g cm') of tuber was exhibited by Vm4 and the

lowest (1.0285 g cm ") was exhibited by Vmi (Figure 5).
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o DAS 20 DAS 40 DAS 60 DAS

Different days after storage

Figure 5. Response to vennicompost on specific gravity (g cm') of potato tuber
at different days after storage (LSD values 0.0007, 0.0008, 0.0007 and 0.0008 for
o DAS, 20 DAS, 40 DAS and 60 DAS, respectively).

4.7.3.2 Effect of tu her size

Remarkable variation was obtained among different tuber SIzes on specific

gravity of tuber at 0 DAS (Appendix VIII). The highest specific gravity (1.0688

g cm') of tuber was exhibited by T5 which was statistically similar to T4and the

lowest (1.0573 g cm ") was exhibited by T I (Figure 6).
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In aspect of specific gravity of tuber at 20 DAS due to different tuber sizes was

obtained statistically significant (Appendix VIII). The highest specific gravity

(1.0655 g cm') of tuber was exhibited by Ts and the lowest (1.0517 g cm') was

exhibited by T 1 (Figure 6).

In respect of specific gravity of tuber at 40 DAS due to different tuber sizes was

obtained statistically significant (Appendix VIII). The highest specific gravity

(1.0627 g cm") of tuber was exhibited by Ts and the lowest (1.0441 g cm") was

exhibited by T 1 (Figure 6).

In aspect of specific gravity of tuber at 60 DAS due to different tuber sizes was

obtained statistically significant (Appendix VIII). The highest specific gravity

(1.0578 g cm") of tuber was exhibited by Ts which was statistically similar to T4

and the lowest (1.0379 g ern") was exhibited by T 1 (Figure 6).
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Figure 6. Effect of tuber size on specific gravity (g cm') of potato tuber at
different days after storage (LSD values 0.0006, 0.0005, 0.0006 and 0.0007 for 0
DAS, 20 DAS, 40 DAS and 60 DAS, respectively).

T 1 5-10 g, T 2 - 1O-20g, T3 - 20-30 g, T 4 - 30-40 g, T 5 - >40 g
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4.7.3.3 Combined effect ofvermicompost and tuber size

Significant difference was found among different combination of vermicompost

levels and tuber sizes on specific gravity of tuber at 0 DAS (Appendix VIII). The

maximum specific gravity (1.0853 g cm") of tuber showed by Vm4T4which was

statistically similar to Vm4Ts and Vm3Ts. The minimum specific gravity (1.0460

g cm') was showed by VmIT 5 which was statistically similar to VmIT 4,VmIT 2,

VmlTI and VmIT3 (Table 9).

In case of specific gravity of tuber at 20 DAS due to different combination of

vermicompost levels and tuber sizes was found statistically significant

(Appendix VIII). The maximum specific gravity (1.0817 g cm") of tuber showed

by Vm4Ts which was statistically similar to Vm3Ts and Vm4T4. The minimum

(1.0410 g cm') was showed by Vmi T5 which was statistically similar to Vmi T4

and VmlTI (Table 9).

In respect of specific gravity of tuber at 40 DAS due to different combination of

vermicompost levels and tuber sizes was found statistically significant

(Appendix VIII). The maximum specific gravity (1.0780 g cm") of tuber showed

by Vm4Ts which was statistically similar to Vm4T4 and Vm3Ts. The minimum

(1.0300 g cm') was showed by Vmi TI which was statistically similar to Vmi T2

(Table 9).

In respect of specific gravity of tuber at 60 DAS due to different combination of

vermicompost levels and tuber sizes was found statistically significant

(Appendix VIII). The maximum specific gravity of tuber (1.0733 g cm") was

showed by Vm4Ts which was statistically similar to Vm4T4,Vm3Ts and Vm3T4.

The minimum specific gravity (1.0220 g cm') of tuber was showed by VmlTI

which was statistically similar to VmIT2 (Table 9).
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Table 9. Combined effect of vennicompost and tuber size on specific gravity at
different days after storage of potato tuber

Combinations Specific gravity (g cm') at
ODAS 20DAS 40DAS 60DAS

VmlTI 1.0463 j 1.0433 k-m 1.0300 i 1.0220 j
VmIT2 1.0463 j 1.0443 j-I 1.0317i 1.0240 ij
VmIT3 1.0497 ij 1.0463 i-k 1.0367 h 1.0280 hi
VmIT4 1.0460 j 1.0417 lm 1.0407 gh 1.0330 fg
VmlTs 1.0460 j 1.0410 m 1.0447 fg 1.0353 f
Vm2TI 1.0550 h 1.0480 h-j 1.0370 h 1.0293 gh
Vm2T2 1.0577 gh 1.0507 gh 1.0373 h 1.0343 f
Vm2T3 1.0540 hi 1.0490 hi 1.0457 f 1.0420 e
Vm2T4 1.0600 fg 1.0543 ef 1.0510e 1.0473 d
Vm2Ts 1.0633 ef 1.0583 d 1.0543 de 1.0513 cd
Vm3TI 1.0583 gh 1.0543 fg 1.0513e 1.0473 d
Vm3T2 1.0620 fg 1.0580 de 1.0553 de 1.0510 cd
Vm3T3 1.0667 de 1.0607 d 1.0587 cd 1.0541 c
Vm3T4 1.0787 be 1.0750 b 1.0717 b 1.0700 ab
Vm3Ts 1.0820 ab 1.0810 a 1.0740 ab 1.0713 a
Vm4TI 1.0697 d 1.0613 d 1.0580 cd 1.0530 c
Vm4T2 1.0757 c 1.0674 c 1.0604 c 1.0554 c
Vm4T3 1.0780 be 1.0730 b 1.0717 b l.0653 b
Vm4T4 1.0853 a 1.0797 a l.0763 a 1.0717 a
Vm4Ts 1.0840 a 1.0817 a l.0780 a 1.0733 a
CV(%) 0.23 0.18 0.24 0.27
LSDo.os 0.0013 0.0011 0.0013 0.0015
Level of ** ** * **

significance
In a column means havmg similar letter (s) are statistically similar and those havmg dIssImIlar letter (s)
differ significantly.
** = Significant at 1% level of probability, * = Significant at 5% level of probability
Vm, - Control, Vm2 - 3 t ha-l, Vm3 - 6 t ha-l, Vm4 - 9 t ha-l

TI5-lOg, T2-1O-20g, T3-20-30g, T4-30-40g, T5 ->40g

4.7.4 Dry matter content

4.7.4.1 Response to vermicompost

Significant variation was found among different levels of vermicompost on tuber

dry matter content at 0 DAS (Appendix IX). The maximum dry matter (20.93

%) was obtained by Vm4 and the minimum dry matter (17.35 %) was obtained

by Vml (Figure 7).

In respect of dry matter content at 20 DAS due to different levels of

vermicompost was found numerically significant (Appendix IX).
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The maximum dry matter (20.42 %) was obtained by Vm4 and the minimum dry

matter (16.39 %) was obtained by Vml (Figure 7).

In aspect of dry matter content at 40 DAS due to different levels of vermicom post

was found numerically significant (Appendix IX). The maximum dry matter

(19.97 %) was obtained by Vm4 and the minimum dry matter (15.45 %) was

obtained by Vm i (Figure 7).

In case of dry matter content at 60 DAS due to different levels of vermicompost

was found numerically significant (Appendix IX). The maximum dry matter

(16.53 %) was obtained by Vm4 and the minimum (11.47 %) was obtained by

Vml (Figure 7).
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Figure 7. Response to vennicompost on dry matter (%) of potato tuber at
different days after storage (LSD values 0.0676,0.0331,0.0322 and 0.0981 for 0
DAS, 20 DAS, 40 DAS and 60 DAS, respectively).

4.7.4.2 Effect of tuher size

Profound dissimilarity was found among different tuber sizes to dry matter

content at 0 DAS (Appendix IX). The maximum dry matter (20.70 %) was

obtained by Ts and the minimum dry matter (18.04 %) was obtained by TI

(Figure 8).
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In respect of dry matter content at 20 DAS due to different tuber sizes was found

statistically significant (Appendix IX). The maximum dry matter (19.99 %) was

obtained by T5 and the minimum dry matter (17.33 %) was obtained by T 1

(Figure 8).

In case of dry matter content at 40 DAS due to different tuber sizes was found

statistically significant (Appendix IX). The maximum dry matter (19.14 %) was

obtained by Ts and the minimum (16.65 %) was obtained by Tr (Figure 8).

In respect of dry matter content at 60 DAS due to different tuber sizes was found

numerically significant (Appendix IX). The maximum dry matter (15.32 %) was

obtained by Ts and the minimum dry matter (13.01 %) was obtained by T,

(Figure 8).
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Figure 8. Effect of tuber size on dry matter (%) of potato tuber at different days
after storage (LSD values 0.0684, 0.0285, 0.0211 and 0.1015 for 0 DAS, 20 DAS, 40
DAS and 60 DAS, respectively).

T 1 5-10 g, T 2 - 1O-20g, T3 - 20-30 g, T 4 - 30-40 g, T 5 - >40 g

4.7.4.3 Combined effect ofvermicompost and tuber size

Significant variation was found among different combination of vermicompost

levels and tuber sizes on tuber dry matter content at 0 DAS (Appendix IX).
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The maxrmum dry matter (22.87 %) was obtained by Vm3Ts which was

statistically similar to Vm3T4 and Vm4Ts. The minimum dry matter (17.11 %)

was obtained by Vmr'I'i which was statistically similar to VmlT2 (Table 10).

In respect of dry matter content at 20 DAS due to different combination of

vermicompost levels and tuber sizes was found statistically noteworthy

(Appendix IX). The maximum dry matter (22.29 %) was obtained by Vm3Ts

which was statistically similar to Vm4T5 and the minimum dry matter content

(16.16 %) was obtained by Vm iTr which was statistically similar to VmlT2

(Table 10).

In respect of dry matter content at 40 DAS due to different combination of

vermicompost levels and tuber sizes was found statistically noteworthy

(Appendix IX). The maximum dry matter (2l.52 %) was obtained by Vm4Ts

which was statistically similar to Vm4T4 and the minimum (15.21 %) was

obtained by VmlTl (Table 10).

In aspect of dry matter content at 60 DAS due to different combination of

vermicompost levels and tuber sizes was found statistically noteworthy

(Appendix IX). The maximum dry matter (17.95 %) was obtained by Vm4Ts

which was statistically similar to Vm4T4 and the minimum dry matter content

(1l.29 %) was obtained by Vm i'I'i which was statistically similar to VmlT2

(Table 10).

There was a remarkable decrease in dry matter percent through time with high

dry matter percent at harvest could be stored for extended periods at ambient

temperature without significant quality. Loss of dry matter of tuber during

storage period may be due to respiration (Burton et al., 1992). Sprouting is a

physiological process at which resting buds break their dormancy and resume

growth by utilizing stored food (Salisbury and Ross, 1992).
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Table 10. Combined effect ofvennicompost and tuber size on percent of dry
matter content at different days after storage of potato tuber

Combinations Dry matter (%) at
ODAS 20DAS 40DAS 60DAS

VmlTI 17.11 k 16.16 P 15.21 s 11.29 m
VmIT2 17.19 k 16.22 p 15.29 r 11.37 1m
VmIT3 17.34j 16.370 15.44 q 11.52 k1
VmIT4 17.41j 16.44 n 15.51 p 11.59 k
VmlTs 17.71 i 16.74 m 15.81 0 11.56 k1
Vm2TI 17.69 i 16.931 16.19 n 12.48 j
Vm2T2 17.89 h 17.12 k 16.39 m 12.67 j
Vm2T3 18.29 g 17.53 j 16.791 13.08 i
Vm2T4 18.94 f 18.17 h 17.44 j 13.72 h
Vm2Ts 19.46 e 18.69 f 17.96 h 14.24 f
Vm3TI 18.43 g 17.76 i 17.13 k 13.52 h
Vm3T2 18.86 f 18.19 h 17.56 i 13.94 g
Vm3T3 19.81 d 19.14 e 18.51 f 14.89 e
Vm3T4 22.81 a 22.16 b 20.73 c 17.41 b
Vm3Ts 22.87 a 22.29 a 21.26 b 17.53 b
Vm4TI 18.92 f 18.49 g 18.08 g 14.73 e
Vm4T2 19.52 e 19.09 e 18.68 e 15.33 d
Vm4T3 20.89 c 20.46 d 20.05 d 16.71 c
Vm4T4 22.55 b 21.81 c 21.51 a 17.92 a
Vm4Ts 22.77 a 22.24 a 21.52 a 17.95 a
CV(%) 0.43 0.18 0.14 0.86
LSDo.os 0.1395 0.0607 0.0494 0.2058
Level of ** ** ** **

significance
In a column means havmg similar letter (s) are statistically similar and those havmg dissimilar letter (s)
differ significantly.
** = Significant at 1% level of probability
Vm, - Control, Vm2 - 3 t ha-l, Vm3 - 6 t ha-l, Vm4 - 9 t ha-l

TIS-lOg, T2-1O-20g, T3-20-30g, T4-30-40g, T5 ->40g

4.7.5 Starch content

4.7.5.1 Response to vermicompost

Significant variation was obtained among different levels of vermicompost on

starch content of tuber at 0 DAS (Appendix X). The highest starch (22.864 mg

g-I FW) of tuber was taken by Vm4 and the lowest (17.892 mg g-I FW) was taken

by Vml (Figure 9).
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In relation to starch content of tuber at 20 DAS due to different levels of

vermicompost was obtained numerically significant (Appendix X). The highest

starch (20.334 mg g-I FW) of tuber was taken by Vm4 and the lowest (14.809 mg

g-I FW) was taken by Vml (Figure 9).

In case of starch content of tuber at 40 DAS due to different levels of

vermicompost was obtained numerically significant (Appendix X). The highest

starch (18.312 mg g-I FW) of tuber was taken by Vm4 and the lowest (12.031 mg

g-I FW) was taken by Vml (Figure 9).

In aspect of starch content of tuber at 60 DAS due to different levels of

vermicompost was obtained numerically significant (Appendix X). The highest

starch (14.407 mg g-I FW) of tuber was taken by Vm4 and the lowest (7.711 mg

g-I FW) was taken by Vml (Figure 9).
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Figure 9. Response to vennicompost on starch (mg e' FW) of potato tuber at
different days after storage (LSD values 0.0679, 0.0343, 0.0245 and 0.0324 for 0
DAS, 20 DAS, 40 DAS and 60 DAS, respectively).
Vmj > Control, Vm, - 3 tha-I, Vm3 - 6 t ha", Vm4 - 9 t ha"
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4.7.5.2 Effect of tuber size

Profound dissimilarity was got among different tuber sizes on starch content of

tuber at 0 DAS (Appendix X). The highest starch content (21.427 mg g' FW) of

tuber was obtained by Ts and the lowest (19.408 mg g-l FW) was obtained by T1

(Figure 10).

In respect of starch content of tuber at 20 DAS due to different tuber sizes was

got statistically significant (Appendix X). The highest starch content (18.671 mg

g' FW) of tuber was obtained by Ts and the lowest (16.916 mg) was obtained

by T1 (Figure 10).

In case of starch content of tuber at 40 DAS due to different tuber sizes was got

statistically significant (Appendix X). The highest starch content (16.212 mg g"

FW) of tuber was obtained by Ts and the lowest (14.457 mg) was obtained by T1

(Figure 10).

In aspect of starch content of tuber at 60 DAS due to different tuber sizes was

got statistically significant (Appendix X). The highest starch content (12.270 mg

g-l FW) of tuber was obtained by Ts and the lowest (10.350 mg g-l FW) was

obtained by T1 (Figure 10).

Potato tuber starch content decreased during storage. Because of increased

metabolism, respiration and physiological aging of potato tubers, resulting in the

observed earlier sprouting and higher carbohydrate consumption and breakdown

of starch into glucose and fructose at the later part of storage (Wiltshire and

Cobb, 1996) and also a direct association between dry matter and starch contents

is expected.
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Figure 10. Effect of tuber size on starch (mg e' FW) of potato tuber at different
days after storage (LSD values 0.0326, 0.0462, 0.0225 and 0.0301 for 0 DAS, 20
DAS, 40 DAS and 60 DAS, respectively).
I15-lOg, I2-lO-20g, I3-20-30g, I4-30-40g, I5 ->40g

4.7.5.3 Combined effect ofvermicompost and tuber size

Remarkable variation was observed among dissimilar interaction of

vermicompost levels and tuber sizes on starch content of tuber at 0 DAS

(Appendix X). The maximum starch content (23.813 mg g' FW) of tuber

contained by Vm4Ts which was statistically similar to Vm4T4and the minimum

(17.353 mg g-l FW) was contained by Vm iTr which was statistically similar to

VmlT2 (Table 11).

In respect of starch content of tuber at 20 DAS due to dissimilar interaction of

vermicompost levels and tuber sizes was observed mathematically significant

(Appendix X). The maximum starch content (21.050 mg g-l FW) of tuber

contained by Vm4Ts which was statistically similar to Vm4T4and the minimum

(14.410 mg g" FW) was contained by Vm iTr which was statistically similar to

VmlT2 (Table 11).
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In relation to starch content of tuber at 40 DAS due to dissimilar interaction of

vermicompost levels and tuber sizes was observed mathematically significant

(Appendix X). The maximum starch content (18.913 mg g-l FW) of tuber

contained by Vm4T5 which was statistically similar to Vm4T4and the minimum

(11.793 mg g-l FW) was contained by Vmi'I'i which was statistically similar to

VmlT2 (Table 11).

In case of starch content of tuber at 60 DAS due to dissimilar interaction of

vermicompost levels and tuber sizes was observed mathematically significant

(Appendix X). The maximum starch content (14.977 mg g-l FW) of tuber

contained by Vm4T5 which was statistically similar to Vm4T4and the minimum

(7.213 mg g' FW) was contained by Vmj'I', which was statistically similar to

VmlT2 (Table 11).

Once sprouting is started, high rates of starch hydrolysis and reducing sugars

accumulation are required to supply carbon and energy used for sprout growth

and development, which negatively affect tuber processing quality by reducing

dry matter and increasing dark color of potato chips (Wiltshire and Cobb, 1996;

Bisognin et al., 2008a).
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Table 11. Combined effect ofvennicompost and tuber size on starch at different
days after storage of potato tuber

Combinations Starch (mg g-l FW) at
ODAS 20DAS 40DAS 60DAS

VmlTI 17.353 p 14.410 P 11.793 q 7.213 r
VmlT2 17.403 p 14.473 p 11.827 q 7.260 r
VmlT3 18.0870 14.8570 11.943 p 7.743 q
VmlT4 18.223 n 15.043 n 12.1700 8.057 p
VmlTs 18.393 m 15.263 m 12.420 n 8.2800
Vm2TI 18.1230 15.4501 12.677m 8.670 n
Vm2T2 18.427 m 15.870 k 13.1471 9.160 m
Vm2T3 18.8631 16.373 j 13.663 k 9.713 1
Vm2T4 19.073 k 16.760 i 14.127 j 10.140 k
Vm2Ts 19.830 i 17.627 h 15.017i 11.067 i
Vm3TI 20.180i 18.193 g 15.823 h 12.073 i
Vm3T2 20.717 h 18.780 f 16.460 g 12.743 h
Vm3T3 21.883 g 19.683 e 17.037 f 13.097 g
Vm3T4 23.593 c 20.667 b 18.440 c 14.677 d
Vm3Ts 23.670 b 20.743 b 18.497 b 14.757 c
Vm4TI 21.973 f 19.610 e 17.533 e 13.443 f
Vm4T2 22.127 e 19.887 d 17.847 d 13.823 e
Vm4T3 22.657 d 20.143 c 18.393 c 14.873 b
Vm4T4 23.750 ab 20.980 a 18.873 a 14.920 ab
Vm4Ts 23.813 a 21.050 a 18.913 a 14.977 a
CV(%) 0.19 0.31 0.18 0.32
LSDo.os 0.0891 0.0893 0.0470 0.0627
Level of ** ** ** **

significance
In a column means havmg similar letter (s) are statistically similar and those havmg dissimilar letter (s)
differ significantly.
** = Significant at 1% level of probability
Vm, - Control, Vm2 - 3 t ha', Vm3 - 6 t ha', Vm4 - 9 t ha'
TIS-lOg, T2-1O-20g, T3-20-30g, T4-30-40g, T5 ->40g

4.7.6 Total soluble solid (TSS)

4.7.6.1 Response to vermicompost

Profound dissimilarity was found among different levels of vermicompost on

total soluble solid of potato tuber at 0 DAS (Appendix XI). The highest total

soluble solid (5.53° Brix) of tuber was showed by Vmi and the lowest (4.68°

Brix) was showed by Vm4 (Figure 11).

In aspect of total soluble solid of tuber at 20 DAS due to different levels of

vermicompost was found statistically remarkable (Appendix XI).
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The highest total soluble solid (5.98° Brix) of tuber was showed by Vm i and the

lowest (4.92° Brix) was showed by Vm4 (Figure 11).

In case of total soluble solid of tuber at 40 DAS due to different levels of

vermicompost was found statistically remarkable (Appendix XI). The highest

total soluble solid (6.17° Brix) of tuber was showed by Vmi and the lowest (5.15°

Brix) was showed by Vm4 (Figure 11).

In case of total soluble solid of tuber at 60 DAS due to different levels of

vermicompost was found statistically remarkable (Appendix XI). The highest

total soluble solid (6.92° Brix) of tuber was showed by Vm, and the lowest(5.55°

Brix) was showed by Vm4 (Figure 11).
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Figure 11. Response to vennicompost on total soluble solid (TSS °Brix) of potato
tuber at different days after storage (LSD values 0.0328, 0.0774, 0.0552 and
0.0747 for 0 DAS, 20 DAS, 40 DAS and 60 DAS, respectively).

4.7.6.2 Effect of tuber size

Significant variation was found among different tuber sizes on total soluble solid

of tuber at 0 DAS (Appendix XI). The highest total soluble solid (5.08° Brix) of

tuber was showed by T I which was statistically similar to T2 and the lowest

(4.86° Brix) was showed by T5 (Figure 12).

67



In respect of total soluble solid of tuber at 20 DAS due to different tuber sizes

was found numerically significant (Appendix XI). The highest total soluble solid

(5.47° Brix) of tuber was showed by Ti and the lowest (5.15° Brix) was showed

by Ts (Figure 12).

In respect of total soluble solid of tuber at 40 DAS due to different tuber sizes

was found numerically significant (Appendix XI). The highest total soluble solid

(5.69° Brix) of tuber was showed by Tr which was statistically similar to T2 and

the lowest (5.49° Brix) was showed by Ts which was statistically similar to T4

(Figure 12).

In aspect of total soluble solid of tuber at 60 DAS due to different tuber sizes

was found numerically significant (Appendix XI). The highest total soluble solid

(6.19° Brix) of tuber was showed by T 1 which was statistically similar to T2 and

the lowest (5.97° Brix) was showed by Ts which was statistically similar to T4

(Figure 12).
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Figure 12. Effect of tuber size on total soluble solid (TSS °Brix) of potato tuber at
different days after storage (LSD values 0.0546, 0.0467, 0.0412 and 0.0566 for 0
DAS, 20 DAS, 40 DAS and 60 DAS, respectively).

TIS-lOg, T2-1O-20g, T3-20-30g, T4-30-40g, r, ->40g
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4.7.6.3 Combined effect ofvermicompost and tuber size

Significant dissimilarity was found among different combination of

vermicompost levels and tuber sizes on total soluble solid of tuber at 0 DAS

(Appendix XI). The maximum total soluble solid (5.72° Brix) of tuber showed

by Vm i'I'i which was statistically similar to VmlT2 and VmlT3. The minimum

total soluble solid (4.55° Brix) of tuber was showed by Vm4Ts (Table 12).

In aspect of total soluble solid of tuber at 20 DAS due to different combination

of vermicompost levels and tuber sizes was found statistically significant

(Appendix XI). The maximum total soluble solid (6.25° Brix) of tuber was

showed by Vmi Tr which was statistically similar to VmlT2 and the minimum

total soluble solid (4.79° Brix) was showed by Vm4Ts (Table 12).

In respect of total soluble solid of tuber at 40 DAS due to different combination

of vermicompost levels and tuber sizes was found statistically non-significant

(Appendix XI). But, numerically the maximum total soluble solid (6.31 ° Brix)

of tuber was showed by Vm rTr and the minimum total soluble solid (5.08° Brix)

was showed by Vm4Ts (Table 12).

In respect of total soluble solid of tuber at 60 DAS due to different combination

of vermicompost levels and tuber sizes was found statistically non-significant

(Appendix XI). But, numerically the maximum total soluble solid (7.07° Brix)

of tuber was showed by Vm rTr and the minimum total soluble solid (5.47° Brix)

was showed by Vm4Ts (Table 12).
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Table 12. Combined effect ofvennicompost and tuber size on total soluble solids
at different days after storage of potato tuber

Combinations Total soluble solids (TSS °Brix) at
ODAS 20DAS 40DAS 60DAS

VmlTI 5.72 a 6.25 a 6.31 7.07
VmIT2 5.66 a 6.19 a 6.24 7.01
VmIT3 5.62 a 5.96 b 6.15 6.90
VmIT4 5.43 b 5.91 b 6.11 6.85
VmlTs 5.23 c 5.61 c 6.06 6.77
Vm2TI 4.97 d 5.48d 5.75 6.19
Vm2T2 4.95 de 5.36 e 5.74 6.12
Vm2T3 4.93 de 5.24f 5.62 6.05
Vm2T4 4.91 d-f 5.19 fg 5.54 5.96
Vm2Ts 4.87 d-g 5.15 f-h 5.49 5.91
Vm3TI 4.87 d-g 5.13 f-h 5.46 5.88
Vm3T2 4.85 e-h 5.11 g-i 5.44 5.85
Vm3T3 4.82 f-i 5.08 g-j 5.40 5.81
Vm3T4 4.79 g-j 5.07 h-j 5.34 5.75
Vm3Ts 4.77 g-j 5.04 h-k 5.31 5.71
Vm4TI 4.75 h-k 5.00 i-k 5.23 5.63
Vm4T2 4.73 i-k 4.98 j-l 5.19 5.60
Vm4T3 4.71 jk 4.94 kl 5.15 5.54
Vm4T4 4.67k 4.891 5.11 5.49
Vm4Ts 4.551 4.79m 5.08 5.47
CV(%) 1.32 1.06 0.89 1.12
LSDo.os 0.1030 0.1134 0.0918 0.1254
Level of ** ** NS NS

significance
In a column means havmg similar letter (s) are statistically similar and those havmg dissimilar letter (s)
differ significantly.
** = Significant at 1% level of probability, NS = Non-significant
Vm, - Control, Vm2 - 3 t ha-l, Vm3 - 6 t ha-l, Vm4 - 9 t ha-l

TIS-lOg, T2-1O-20g, T3-20-30g, T4-30-40g, T5 ->40g

4.7.7 Reducing sugar content

4.7.7.1 Response to vermicompost

Significant dissimilarity was got among different levels of vermicompost on

reducing sugar content of tuber at 0 DAS (Appendix XII). The highest reducing

sugar content (0.4205 mg g-I FW) of tuber was contained by Vm i and the lowest

(0.1178 mg g' FW) was contained by Vm4 (Figure 13).

With respect to reducing sugar content of tuber at 20 DAS due to different levels

of vermicompost was got statistically significant (Appendix XII).
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The highest reducing sugar content (0.5831 mg g' FW) of tuber was contained

by Vm, and the lowest (0.2347 mg g' FW) was contained by Vm4 (Figure 13).

In case of glucose content of tuber at 40 DAS due to different levels of

vermicompost was got statistically significant (Appendix XII). The highest

reducing sugar content (0.9561 mg g-1 FW) of tuber was contained by Vm i and

the lowest (0.4200 mg g-1 FW) was contained by Vm4 (Figure 13).

In aspect of glucose content of tuber at 60 DAS due to different levels of

vermicompost was got statistically significant (Appendix XII). The highest

reducing sugar content (0.7842 mg g-1 FW) of tuber was contained by Vm, and

the lowest (0.3528 mg g' FW) was contained by Vm4 (Figure 13).

There is a positi ve correlation between the amount of nitrogen available for crops

and nitrate concentration in leaves (Drews et al., 1996). In addition, there is an

inverse correlation between the nitrates and reducing sugar concentration. This

happening could be related to the conservation of osmotic potential in plants

because when photosynthetic activity decreases therefore the sugar

concentration in the tissues increases, the presence of nitrates would compensate

the decline of the potential (Leon et al., 2012) .
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Figure 13. Response to vermicompost on reducing sugar (mg g-l FW) of potato
tuber at different days after storage (LSD values 0.0010, 0.0007, 0.0015 and
0.0006 for 0 DAS, 20 DAS, 40 DAS and 60 DAS, respectively).
Vm, - Control, Vm2 - 3 t ha', Vm3 - 6 t ha-l, Vm4 - 9 t ha-l
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4.7.7.2 Effect of tuber size

Noteworthy variation was obtained among different tuber sizes to reducing sugar

content of tuber at 0 DAS (Appendix XII). The highest reducing sugar content

(0.2838 mg g-I FW) of tuber was taken by TI and the lowest (0.2540 mg g-I FW)

was taken by Ts which was statistically similar to T4 (Figure 14).

In respect of reducing sugar content of tuber at 20 DAS due to different tuber

sizes was obtained statistically significant (Appendix XII). The highest reducing

sugar content (0.4140 mg g' FW) of tuber was taken by T I which was

statistically similar to T2 and the lowest (0.3982 mg g-I FW) was taken by Ts

which was statistically similar to T4(Figure 14).

In case of reducing sugar content of tuber at 40 DAS due to different tuber sizes

was obtained statistically significant (Appendix XII). The highest reducing sugar

content (0.6791 mg g-I FW) of tuber was taken by TI and the lowest (0.6481 mg

g' FW) was taken by Ts which was statistically similar to T4(Figure 14).

In case of reducing sugar content of tuber at 60 DAS due to different tuber sizes

was obtained statistically significant (Appendix XII). The highest reducing sugar

content (0.5641 mg g" FW) of tuber was taken by TI and the lowest (0.5397 mg

g-I FW) was taken by Ts which was statistically similar to T4(Figure 14).

The significant increase in reducing sugar contents reported here later in the

storage period due to earlier sprouting and the associated depletion of

carbohydrate reserves in the tuber (Blenkinsop et al., 2002).
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Figure 14. Effect of tuber size on reducing sugar (mg g-lFW) of potato tuber at
different days after storage (LSD values 0.0005, 0.0008, 0.0009 and 0.0007 for 0
DAS, 20 DAS, 40 DAS and 60 DAS, respectively).

4.7.7.3 Combined effect ofvermicompost and tuber size

Significant variation was got among dissimilar interaction of vermicompost

levels and tuber sizes on reducing sugar content of tuber at 0 DAS (Appendix

XII). The maximum reducing sugar content (0.4317 mg g-l FW) of tuber

contained by Vm iTj and the minimum (0.1020 mg g' FW) was contained by

Vm4Ts which was statistically similar to Vm4T4 (Table l3).

In relation to reducing sugar content of tuber at 20 DAS due to dissimilar

interaction of vermicompost levels and tuber sizes was got statistically

significant (Appendix XII). The maximum (0.5960 mg g-l FW) reducing sugar

content of tuber contained by Vmj'I', which was statistically similar to VmlT2

and the minimum (0.2280 mg g-l FW) was contained by Vm4Ts which was

statistically similar to Vm4T4 and Vm4T3 (Table l3).

In aspect of reducing sugar content of tuber at 40 DAS due to dissimilar

interaction of vermicompost levels and tuber sizes was got statistically

significant (Appendix XII). The maximum reducing sugar content (0.9933 mg g
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1 FW) of tuber was contained by Vm iTr and the minimum (0.4110 mg g-l FW)

was contained by Vm4Ts which was statistically similar to Vm4T 4 (Table 13).

In case of reducing sugar content of tuber at 60 DAS due to dissimilar interaction

of vermicompost levels and tuber sizes was got statistically significant

(Appendix XII). The maximum reducing sugar content (0.7950 mg g' FW) of

tuber was contained by Vm rTr which was statistically similar to VmlT2 and the

minimum (0.3447 mg g-l FW) was contained by Vm4Ts which was statistically

similar to Vm4T 4 (Table 13).

Table 13. Combined effect ofvermicompost and tuber size on reducing sugar
content at different days after storage of potato tuber

Combinations Reducing sugar (m~ ~1 FW) at
ODAS 20DAS 40DAS 60DAS

VmlTl 0.4317 a 0.5960 a 0.9933 a 0.7950 a
VmlT2 0.4280 b 0.5947 a 0.9817 b 0.7910 a
VmlT3 0.4193 c 0.5793 b 0.9547 c 0.7853 b
VmlT4 0.4127 d 0.5737 c 0.9267 d 0.7760 c
VmlTs 0.4110 d 0.5720 c 0.9243 d 0.7737 c
Vm2Tl 0.3433 e 0.4463 d 0.7647 e 0.6193 d
Vm2T2 0.3417 e 0.4450 d 0.7613 ef 0.6170 d
Vm2T3 0.3317f 0.4393 e 0.7577 f 0.6087 e
Vm2T4 0.3120 g 0.4347 ef 0.7483 g 0.5933 f
Vm2Ts 0.3100 g 0.4320 f 0.7453 g 0.5910 f
Vm3Tl 0.2287 h 0.3710 g 0.5307 h 0.4813 g
Vm3T2 0.2260 h 0.3693 g 0.5287 h 0.4790 g
Vm3T3 0.2133 i 0.3667 gh 0.5200 i 0.4687 h
Vm3T4 0.1937 j 0.3637 hi 0.5150 ij 0.4523 i
Vm3Ts 0.1930 j 0.3607 i 0.5117 j 0.4497 i
Vm4Tl 0.1317k 0.2427 j 0.4277 k 0.3607 j
Vm4T2 0.1310 k 0.2380 ik 0.4260 kl 0.3580 ik
Vm4T3 0.12071 0.2333 kl 0.4210 1 0.3543 k
Vm4T4 0.1037m 0.2313 1 0.4143 m 0.34631
Vm4Ts 0.1020 m 0.22801 0.4110 m 0.34471
CV(%) 0.71 0.83 0.55 0.52
LSDo.os 0.0013 0.0016 0.0022 0.0014
Level of ** ** ** **

significance
In a column means havmg similar letter (s) are statistically similar and those havmg dissimilar letter (s)
differ significantly.
** = Significant at 1% level of probability, NS = Non-significant
Vm, - Control, Vm2 - 3 t ha-l, Vm3 - 6 t ha-l, Vm4 - 9 t ha-l

TIS-lOg, T2-lO-20g, T3-20-30g, T4-30-40g, r, ->40g
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4.7.8 Non-reducing sugar content

4.7.8.1 Response to vermicompost

Noteworthy dissimilarity was found among different levels of vermicompost on

non-reducing sugar content of tuber at 0 DAS (Appendix XIII). The highest non-

reducing sugar (0.4837 mg g-I FW) of tuber was contained by Vm i and the

lowest (0.3112 mg g-I FW) was contained by Vm4 (Figure 15).

In respect of non-reducing sugar content of tuber at 20 DAS due to different

levels ofvermicompost was found numerically significant (Appendix XIII). The

highest non-reducing sugar (0.7115 mg g" FW) of tuber was contained by Vmi

and the lowest (0.5097 mg g-I FW) was contained by Vm4 (Figure 15).

In relation to non -reducing sugar content of tuber at 40 DAS due to different

levels ofvermicompost was found numerically significant (Appendix XIII). The

highest non-reducing sugar (1.5802 mg g-I FW) of tuber was contained by Vmi

and the lowest (0.8177 mg g-I FW) was contained by Vm4 (Figure 15).

In aspect of non -reducing sugar content of tuber at 60 DAS due to different levels

of vermicompost was found numerically significant (Appendix XIII). The

highest non-reducing sugar (1.1373 mg g-I FW) of tuber was contained by Vmi

and the lowest (0.6197 mg g' FW) was contained by Vm4 (Figure 15).
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Figure 15. Response to vermicompost on non-reducing sugar (mg g-l FW) of
potato tuber at different days after storage (LSD values 0.0006, 0.0008,
0.002 and 0.0009 for 0 DAS, 20 DAS, 40 DAS and 60 DAS, respectively).
Vmi - Control, Vm2 - 3 t ha', Vm3 - 6 t ha', Vm4 - 9 t ha'

4.7.8.2 Effect of tuber size

Remarkable variation was got among different tuber sizes to non -reducing sugar

content of tuber at 0 DAS (Appendix XIII). The highest non-reducing sugar

content (0.4122 mg g-l FW) of tuber was taken by Ti and the lowest (0.3891 mg

g-l FW) was taken by Ts (Figure 16).

In respect of non-reducing sugar content of tuber at 20 DAS due to different

tuber sizes was got statistically remarkable (Appendix XIII). The highest non-

reducing sugar content (0.6380 mg g-l FW) of tuber was taken by T 1 and the

lowest (0.5917 mg g-l FW) was taken by Ts (Figure 16).

In case of non-reducing sugar content of tuber at 40 DAS due to different tuber

sizes was got statistically remarkable (Appendix XIII). The highest non -reducing

sugar content (l.1718 mg g-l FW) of tuber was taken by T 1 and the lowest

(l.1197 mg g-l FW) was taken by r, (Figure 16).

With respect to non-reducing sugar content of tuber at 60 DAS due to different

tuber sizes was got statistically significant (Appendix XIII). The highest non-

reducing sugar content (0.8603 mg g-l FW) of tuber was taken by T 1 and the

lowest (0.8229 mg g" FW) was taken by Ts (Figure 16).
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Figure 16. Effect of tuber size on non-reducing sugar (mg e' FW) of potato tuber
at different days after storage (LSD values 0.0005, 0.0011, 0.0013 and 0.0009
for 0 DAS, 20 DAS, 40 DAS and 60 DAS, respectively).
TIS-lOg, T2-1O-20g, T3-20-30g, T4-30-40g, r, ->40g

4.7.8.3 Combined effect ofvermicompost and tuber size

Significant dissimilarity was obtained among different combination of

vermicompost levels and tuber sizes on non-reducing sugar content of tuber at 0

DAS (Appendix XIII). The maximum non-reducing sugar content (0.4927 mg g:

1 FW) of tuber contained by Vmj T, which was statistically similar to VmlT2 and

the minimum (0.2947 mg g" FW) was contained by Vm4Ts which was

statistically similar to Vm4T4 (Table 14).

In respect of non-reducing sugar content of tuber at 20 DAS due to different

combination of vermicompost levels and tuber sizes was obtained statistically

significant (Appendix XIII). The maximum non-reducing sugar content (0.7310

mg g" FW) of tuber contained by Vm i'I'i which was statistically similar to

VmlT2 and the minimum (0.4780 mg g-l FW) was contained by Vm4Ts which

was statistically similar to Vm4T4(Table 14).

In relation to non -reducing sugar content of tuber at 40 DAS due to different

combination of vermicompost levels and tuber sizes was obtained statistically

significant (Appendix XIII). The maximum non-reducing sugar (l.6160 mg g-l

FW) of tuber contained by Vm iTr and the minimum (0.7947 mg g' FW) was

contained by Vm4Ts which was statistically similar to Vm4T4 (Table 14).
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In case of non-reducing sugar content of tuber at 60 DAS due to different

combination of vermicompost levels and tuber sizes was obtained statistically

non-significant (Appendix XIII). But numerically the maximum non-reducing

sugar content (1.1517 mg g-l FW) of tuber was contained by Vmj Ti and the

minimum (0.5997 mg g-l FW) was contained by Vm4Ts (Table 14).

Table 14. Combined effect ofvermicompost and tuber size on non-reducing
sugar content at different days after storage of potato tuber

Combinations Non-reducing sugar (mg g-l FW) at
ODAS 20DAS 40DAS 60DAS

VmlTl 0.4927 a 0.7310 a 1.6160 a 1.1517
VmlT2 0.4900 a 0.7270 a 1.5900 b 1.1493
VmlT3 0.4830 b 0.7090 b 1.5747 c 1.1367
VmlT4 0.4780 c 0.6963 c 1.5647 d 1.1263
VmlTs 0.4750 c 0.6940 c 1.5557 e 1.1223
Vm2Tl 0.4647 d 0.6853 d 1.2547 f 0.9140
Vm2T2 0.4620 d 0.6780 d 1.2477 f 0.9090
Vm2T3 0.4520 e 0.6667 e 1.2340 g 0.8943
Vm2T4 0.4463 f 0.6573 f 1.2057 h 0.8787
Vm2Ts 0.4440 f 0.6463 g 1.1893 i 0.8717
Vm3Tl 0.3610 g 0.5933 h 0.9773 j 0.7343
Vm3T2 0.3577 h 0.5880 h 0.9713j 0.7307
Vm3T3 0.3507 i 0.5777 i 0.9537 k 0.7190
Vm3T4 0.3453 j 0.5587 j 0.9460 kl 0.7023
Vm3Ts 0.3427j 0.5483 k 0.93931 0.6980
Vm4Tl 0.3303 k 0.5423 k 0.8393 m 0.6413
Vm4T2 0.32701 0.52601 0.8343 m 0.6350
Vm4T3 0.3070 m 0.5170m 0.8170 n 0.6180
Vm4T4 0.2970 n 0.4850 n 0.80330 0.6047
Vm4Ts 0.2947 n 0.4780 n 0.79470 0.5997
CV(%) 0.46 0.74 0.46 0.44
LSDo.os 0.0010 0.0022 0.0102 0.0019
Level of ** ** ** NS

significance
In a column means havmg similar letter (s) are statistically similar and those havmg dissimilar letter (s)
differ significantly.
** = Significant at 1% level of probability, NS = Non-significant
Vm, - Control, Vm, - 3 t ha-l, Vm3 - 6 t ha-l, Vm4 - 9 t ha-l

TlS-lOg, Tz-1O-20g, T3-20-30g, T4-30-40g, Is ->40g
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4.7.9 Total Antioxidant content

4.7.9.1 Response to vermicompost

Profound dissimilarity was found among different levels of vermicompost on

antioxidant content of tuber at 0 DAS (Appendix XIV). The highest antioxidant

(472.51 Trolox IlMol100g-1 FW) of tuber was collected by Vm4 and the lowest

(391.09 Trolox IlMol100g-1FW) was collected by Vml (Figure 17).

In aspect of antioxidant content of tuber at 20 DAS due to different levels of

vermicompost was found statistically significant (Appendix XIV). The highest

antioxidant (494.38 Trolox IlMol100g-1 FW) of tuber was collected by Vm4 and

the lowest (405.34 Trolox IlMo11OOg-1FW) was collected by Vmi (Figure 17).

In respect of antioxidant content of tuber at 40 DAS due to different levels of

vermicompost was found statistically significant (Appendix XIV). The highest

antioxidant (393.86 Trolox IlMol100g-1 FW) of tuber was collected by Vm4 and

the lowest (335.42 Trolox IlMol100g-1 FW) was collected by Vmi (Figure 17).

In case of antioxidant content of tuber at 60 DAS due to different levels of

vermicompost was found statistically significant (Appendix XIV). The highest

antioxidant (319.38 Trolox uMol 100g-1FW) of tuber was collected by Vm, and

the lowest (218.60 Trolox IlMo11OOg-1FW) was collected by Vmi (Figure 17).
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Figure 17. Response to vennicompost on antioxidant (Trolox ,..MoI100g-1 FW) of
potato tuber at different days after storage (LSD values 2.1835, 3.7091,
2.5914 and 4.0708 for 0 DAS, 20 DAS, 40 DAS and 60 DAS, respectively).

Vmi - Control, Vm2 - 3 t ha', Vm3 - 6 t ha', Vm4 - 9 t ha'

4.7.9.2 Effect of tuber size

Significant variation was got among different tuber sizes on antioxidant of tuber

at 0 DAS (Appendix XIV). The highest antioxidant (452.53 Trolox IlMol 100g-1

FW) of tuber was contained by Ts and the lowest (426.79 Trolox IlMo1100g·1 FW)

was contained by T 1 (Figure 18).

In relation to antioxidant of tuber at 20 DAS due to different tuber sizes was got

statistically remarkable (Appendix XIV). The highest antioxidant (476.21 Trolox

uMol 100g·1 FW) of tuber was contained by Ts and the lowest (445.90 Trolox

IlMollOOg-l FW) was contained by r. (Figure 18).

In respect of antioxidant of tuber at 40 DAS due to different tuber sizes was got

statistically remarkable (Appendix XIV). The highest antioxidant (376.61 Trolox

uMol 100g·1 FW) of tuber was contained by Ts and the lowest (349.16 Trolox

IlMollOOg-l FW) was contained by T1 (Figure 18).

In case of antioxidant of tuber at 60 DAS due to different tuber sizes was got

statistically remarkable (Appendix XIV). The highest antioxidant (272.73 Trolox
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IlMol 100g-1 FW) of tuber was contained by Ts and the lowest (244.82 Trolox

IlMo1100g-1 FW) was contained by Ti (Figure 18) .
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Figure 18. Effect of tuber size on antioxidant (Trolox ,..,MoI100g-1 FW) of potato
tuber at different days after storage (LSD values 1.7378, 1.6071,3.1544 and
1.5074 for 0 DAS, 20 DAS, 40 DAS and 60 DAS, respectively).

TiS-lOg, T2-1O-20g, T3-20-30g, T4-30-40g, T5 ->40g

4.7.9.3 Combined effect ofvermicompost and tuber size

Significant variation was found among different combination of vermicompost

levels and tuber sizes on antioxidant content of tuber at 0 DAS (Appendix XIV).

The maximum antioxidant (478.84 Trolox IlMol100g-1 FW) of tuber was taken

by Vm4Ts and the minimum (366.09 Trolox IlMol100g-1 FW)was taken byVmlTI

(Table 15).

In aspect of antioxidant content of tuber at 20 DAS due to different combination

of vermicompost levels and tuber sizes was found numerically significant

(Appendix XIV). The maximum antioxidant (516.59 Trolox IlMo1100g-1 FW) of

tuber was taken by Vm4Ts. The minimum (385.27 Trolox IlMol100g-1 FW) was

taken by VmlT 1 (Table 15).

In case of antioxidant content of tuber at 40 DAS due to different combination

of vermicompost levels and tuber SIzes was found numerically significant
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(Appendix XIV). The maximum antioxidant (420.93 Trolox IlMo1100g·1 FW) of

tuber was taken by Vm4Ts and the minimum (296.96 Trolox u.Mol 100g-1 FW)

was taken by VmlTl (Table 15).

In respect of antioxidant content of tuber at 60 DAS due to different combination

of vermicompost levels and tuber sizes was found numerically significant

(Appendix XIV). The maximum antioxidant (344.18 Trolox IlMo1100g-1 FW) of

tuber was taken by Vm4Ts and the minimum (205.84 Trolox u.Mol 100g-1 FW)

was taken by VmlTl (Table 15).

Table 15. Combined effect ofvermicompost and tuber size on antioxidant at
different days after storage of potato tuber

Combinations Antioxidant (Trolox ....MoI100~-1 FW) at
ODAS 20DAS 40DAS 60DAS

VmlTl 366.09 p 385.27 n 296.96 n 205.84 q
VmlT2 375.520 393.98 m 328.18 m 212.28 p
VmlT3 392.19 n 397.13 m 347.781 217.670
VmlT4 399.17 m 408.111 350.89 kl 222.71 n
VmlTs 422.491 442.20 k 353.30 j-l 234.49 m
Vm2Tl 427.56 k 448.41 j 354.36 jk 235.40 m
Vm2T2 43l.34 j 459.59 i 358.83 h-j 236.931m
Vm2T3 438.85 i 46l.45 hi 354.68 i-k 239.64 kl
Vm2T4 44l.47 i 464.26 gh 360.97 hi 24l.28 jk
Vm2Ts 445.25 h 465.84 g 364.34 gh 242.99 j
Vm3Tl 445.40 h 466.25 g 367.95 fg 245.64 j
Vm3T2 449.87 g 47l.26 f 372.55 ef 251.86 i
Vm3T3 453.40 f 474.47 f 377.02 de 255.65 h
Vm3T4 459.46 e 478.41 e 38l.10 d 265.81 g
Vm3Ts 463.54 d 480.22 de 367.88 fg 269.26 f
Vm4Tl 468.13 c 483.67 d 377.36 de 292.38 e
Vm4T2 468.82 c 484.33 d 382.19 d 307.65 d
Vm4T3 472.34 b 490.15 c 390.59 c 315.97 c
Vm4T4 474.41 b 497.17b 398.24 b 336.73 b
Vm4Ts 478.84 a 516.59 a 420.93 a 344.18 a
CV(%) 0.48 0.42 l.04 0.70
LSDo.os 3.7858 4.6736 6.1962 4.8644
Level of ** ** ** **

significance
In a column means havmg similar letter (s) are statistically similar and those havmg dissimilar letter (s)
differ significantly.
** = Significant at 1% level of probability
Vm, - Control, Vm2 - 3 t ha-l, Vm3 - 6 t ha-l, Vm4 - 9 t ha-l

TIS-lOg, T2-10-20g, T3-20-30g, T4-30-40g, r, ->40g
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4.7.10 Polyphenol content

4.7.10.1 Response to vermicompost

Noteworthy dissimilarity was observed among different levels of vermicompost

on polyphenol content of tuber at 0 DAS (Appendix XV). The maximum

polyphenol content (86.070 GA mg 100g-1 FW) of tuber was contained by Vm4

and the minimum (35.561 GAmg 100g-1FW) was contained by Vmi (Figure 19).

In relation to polyphenol content of tuber at 20 DAS due to different levels of

vermicompost was observed mathematically significant (Appendix XV). The

maximum polyphenol content (88.924 GAmg 100g-1FW) of tuber was contained

by Vm4 and the minimum (39.099 GA mg 100g-1 FW) was contained by Vml

(Figure 19).

In case of polyphenol content of tuber at 40 DAS due to different levels of

vermicompost was observed mathematically significant (Appendix XV). The

maximum polyphenol content (82.631 GAmg 100g-1FW) of tuber was contained

by Vm4 and the minimum (32.293 GA mg 100g-1 FW) was contained by Vmi

(Figure 19).

In aspect of polyphenol content of tuber at 60 DAS due to different levels of

vermicompost was observed mathematically significant (Appendix XV). The

maximum polyphenol content (7l.579 GAmg 100g-1FW) of tuber was contained

by Vm4 and the minimum (24.168 GA mg 100g-1 FW) was contained by Vmi

(Figure 19).
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Figure 19. Response to vennicompost on polyphenol (GA mg 100g-1 FW) of
potato tuber at different days after storage (LSD values 0.2155,0.0751,
0.0948 and 0.1740 for 0 DAS, 20 DAS, 40 DAS and 60 DAS, respectively).

4.7.10.2 Effect of tuber size

Noteworthy difference was obtained among different tuber sizes on polyphenol

content of tuber at 0 DAS (Appendix XV} The maximum polyphenol content

(69.932 GA mg 100g-1 FW) of tuber was taken by Ts and the minimum (61.643

GAmg 100g-1 FW) was taken by Tr (Figure 20).

In respect of polyphenol content of tuber at 20 DAS due to different tuber sizes

was obtained numerically significant (Appendix XV} The maximum polyphenol

content (72.913 GA mg 100g-1 FW) of tuber was taken by Ts and the minimum

(64.677 GA mg 100g-1 FW) was taken by r. (Figure 20).

In case of polyphenol content of tuber at 40 DAS due to different tuber sizes was

obtained numerically significant (Appendix XV). The maximum polyphenol

content (66.257 GA mg 100g-1 FW) of tuber was taken by Ts and the minimum

(58.254 GA mg 100g-1FW) was taken by r. (Figure 20).
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In relation to polyphenol content of tuber at 60DAS due to different tuber sizes

was obtained numerically significant (Appendix XV). The maximum polyphenol

content (55.411 GA mg lOOg·l FW) of tuber was taken by Ts and the minimum

(49.792 GA mg 100g-l FW) was taken by r, (Figure 20).

Polyphenol oxidase (PO) activity increases in potato due to the availability of

substrate and its subsequent oxidation during storage. Prominent increase in the

PO activity in different treatments after the 1st month till the end of the storage

period might be associated with an increased substrate (polyphenol) oxidation.

A high amount of phenolics during storage is attributed to low PO and high

antioxidant activity in potatoes (Lachman et aI., 2008). Studies revealed that the

phenolics content in potato continued to increase during storage period until the

onset of PO activity (Madiwale et aI., 2011). Kulen et al. (2013) demonstrated

that storage time is also very important for phenolic compounds .
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Figure 20. Effect of tuber size on polyphenol (GA mg 100 s' FW) of potato tuber
at different days after storage (LSD values 0.1418, 0.0959, 0.0759 and 0.2127
for 0 DAS, 20 DAS, 40 DAS and 60 DAS, respectively).
TIS-lOg, T2-lO-20g, T3-20-30g, T4-30-40g, T5 ->40g

Tl
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4.7.10.3 Combined effect ofvermicompost and tuber size

Significant variation was found among dissimilar interaction of vermicompost

levels and tuber sizes on polyphenol content of tuber at 0 DAS (Appendix XV).

The maximum polyphenol content (96.133 GA mg lOOg-lFW) of tuber collected

by Vm4Ts and the minimum (34.420 GAmg lOOg-lFW) was collected by Vm r'I'i

(Table 16).

With respect to polyphenol content of tuber at 20 DAS due to dissimilar

interaction of vermicompost levels and tuber sizes was found statistically

significant (Appendix XV). The maximum polyphenol content (99.487 GA mg

lOOg-lFW) of tuber collected by Vm4Ts and the minimum (37.930 GAmg lOOg-l

FW) was collected by VmlTl (Table 16).

In relation to polyphenol content of tuber at 40 DAS due to dissimilar interaction

of vermicompost levels and tuber sizes was found statistically significant

(Appendix XV). The maximum polyphenol content (92.877 GA mg lOOg-lFW)

of tuber collected by Vm4Ts and the minimum (3 l.133 GA mg lOOg-lFW) was

collected by VmlTl (Table 16).

In respect of polyphenol content of tuber at 60 DAS due to dissimilar interaction

of vermicompost levels and tuber sizes was found statistically significant

(Appendix XV). The maximum polyphenol content (74.380 GA mg lOOg-lFW)

of tuber collected by VrnaT5 and the minimum antioxidant content (23.210 GA

mg lOOg-lFW) was collected by Vmj'I', which was statistically similar to VmlT2

(Table 16).
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Table 16. Combined effect ofvennicompost and tuber size on polyphenol at
different days after storage of potato tuber

Combinations Polyphenol (GA mg 100g-1 FW) at
ODAS 20DAS 40DAS 60DAS

VmlTI 34.420 q 37.930 q 31.133r 23.210 1
VmIT2 34.813 p 38.210 p 31.527 q 23.2071
VmIT3 35.4470 39.0100 32.187p 24.157 k
VmIT4 36.143 n 39.737 n 32.8800 24.953 j
VmlTs 36.980 m 40.610 m 33.737 n 25.313j
Vm2TI 58.5231 61.6771 54.907 m 46.193 i
Vm2T2 58.5331 61.7901 54.947 m 46.067 i
Vm2T3 60.936 k 64.322 k 57.4161 46.463 i
Vm2T4 62.343 j 66.820 j 58.849 k 50.960 h
Vm2Ts 63.640 i 67.147i 60.157 i 51.070 h
Vm3TI 72.747 h 75.527 h 69.487 i 61.833 g
Vm3T2 74.157 g 77.980 g 70.820 h 62.180 g
Vm3T3 76.994 f 79.863 f 73.571 g 66.720 f
Vm3T4 81.723 d 83.650 e 74.422 f 66.457 f
Vm3Ts 82.973 c 84.410 d 78.257 d 70.880 d
Vm4TI 80.883 e 83.573 e 77.490 e 67.930 e
Vm4T2 81.607 d 84.313 d 78.183d 70.620 d
Vm4T3 83.017 c 85.767 c 79.487 c 71.360 c
Vm4T4 88.710b 91.480 b 85.117b 73.603 b
Vm4Ts 96.133 a 99.487 a 92.877 a 74.380 a
CV(%) 0.26 0.17 0.15 0.49
LSDo.os 0.3315 0.1869 0.1651 0.4175
Level of ** ** ** **

significance
In a column means havmg similar letter (s) are statistically similar and those having dissimilar letter (s)
differ significantly.
** = Significant at 1% level of probability
Vmi - Control, Vm2 - 3 t ha', Vm3 - 6 t ha:', Vm4 - 9 t ha'
TIS-lOg, T2-1O-20g, T3-20-30g, T4-30-40g, Is ->40g

4.7.11 Skin Color

4.7.11.1 Response to vermicompost

Remarkable dissimilarity was got among different levels of vermicompost on

lightness (L *), green-red chromaticity (a*) and blue-yellow chromaticity (b*) of

potato skin at 20 DAS (Appendix XVI). The highest L * value (66.47) of tuber

skin was taken by Vm4 and the lowest (67.44) was taken by Vmi. In case of

highest a* value (14.94) of tuber skin was taken by Vm4 and the lowest (7.67)

was taken by Vmi. In case of highest b* value (26.49) of tuber skin was taken

by Vm4 and the lowest (19.48) was taken by Vml (Table 17).
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In respect of lightness (L*), green-red chromaticity (a*) and blue-yellow

chromaticity (b*) of potato skin was got numerically significant at 40 DAS due

to different levels of vermicompost (Appendix XVI). The highest L* value

(63.30) of tuber skin was taken by Vm4 and the lowest (55.98) was taken by

Vmi. In case of highest a* value (12.58) of tuber skin was taken by Vm4 and the

lowest (4.79) was taken by Vm i. In case of highest b* value (24.79) of tuber skin

was taken by Vm4 and the lowest (17.55) was taken by Vmi (Table 17).

In case of lightness (L*), green-red chromaticity (a*) and blue-yellow

chromaticity (b*) of potato skin was got numerically significant at 60 DAS due

to different levels of vermicompost (Appendix XVI). The highest L* value

(60.54) of tuber skin was taken by Vm4 and the lowest (50.34) was taken by

Vmi. In case of highest a* value (10.39) of tuber skin was taken by Vm4 and the

lowest (3.37) was taken by Vrn i. In case of highest b* value (21.47) of tuber skin

was taken by Vm4 and the lowest (14.37) was taken by Vmi (Table 17).

Table 17. Effect of vennicompost on skin color at different days after storage of
potato tuber

Vermicompost Skin color at
levels 20DAS 40DAS 60DAS

L* a* b* L* a* b* L* a* b*
Vml 61.44 d 7.67 d 19.48 d 55.98 d 4.79 d 17.55 50.34 3.37 d 14.37 d

d d
Vm2 63.06 c 10.09 c 21.57 c 58.59 c 8.48c 19.15 c 55.93 c 5.26 c 16.82c

Vm3 64.03 b 12.57 b 24.23 b 60.99 b l1.75b 22.22 58.21 8.85 b 19.59 b
b b

Vm4 66.47 a 14.94 a 26.49 a 63.30 a 12.58 a 24.79 a 60.54 a 10.39 21.47 a
a

CV(%) 0.27 0.37 0.16 0.58 0.64 0.46 0.47 0.37 0.55

LSDo.o5 0.1524 0.0374 0.0335 0.3097 0.0534 0.0859 0.2386 0.022 0.0887
7

Level of ** ** ** ** ** ** ** ** **

significance
In a column means havmg similar letter (s) are statistically similar and those havmg dissimilar letter (s)
differ significantly.
**= Significant at 1% level of probability
Vm, - Control, Vm2 - 3 t ha", Vm3 - 6 t ha', Vm4 - 9 t ha'
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4.7.11.2 Effect of tuber size

Significant variation was got among different tuber sizes on lightness (L*),

green-red chromaticity (a*) and blue-yellow chromaticity (b*) of potato skin at

20 DAS (Appendix XVI). The highest L* value (64.24) of tuber skin was taken

by Ts and the lowest (63.35) was taken by Tr which was statistically similar to

T2. In case of highest a* value (1l.53) of tuber skin was taken by Ts and the

lowest (11.18) was taken by T 1 which was statistically similar to T2. In case of

highest b* value (23.05) of tuber skin was taken by Ts and the lowest (22.85)

was taken by Tr which was statistically similar to T2 (Table 18).

In aspect of lightness (L*), green-red chromaticity (a*) and blue-yellow

chromaticity (b*) of potato skin was got numerically significant at 40 DAS due

to different tuber size (Appendix XVI). The highest L* value (60.43) of tuber

skin was taken by Ts and the lowest (59.28) was taken by Ti which was

statistically similar to T2. In case of highest a* value (9.59) of tuber skin was

taken by Ts and the lowest (9.25) was taken by Ti which was statistically similar

to T2. In case of highest b* value (2l.04) of tuber skin was taken by Ts which

was statistically similar to T4 and the lowest (20.84) was taken by T 1 which was

statistically similar to T2 (Table 18).

In respect of lightness (L*), green-red chromaticity (a*) and blue-yellow

chromaticity (b*) of potato skin was got numerically significant at 60 DAS due

to different tuber size (Appendix XVI). The highest L* value (56.83) of tuber

skin was taken by Ts and the lowest (55.95) was taken by Tr which was

statistically similar to T2 and T3. In case of highest a* value (7.06) of tuber skin

was taken by Ts and the lowest (6.89) was taken by Tr which was statistically

similar to T2. In case of highest b* value (18.18) of tuber skin was taken by Ts

which was statistically similar to T4 and the lowest (17.96) was taken by T 1

which was statistically similar to T2(Table 18).
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Table 18. Response of tuber size on skin color at different days after storage of
potato tuber

Tuber Skin color at
sizes 20DAS 40DAS 60DAS

L* a* b* L* a* b* L* a* b*
Tl 63.35 d 11.18d 22.85 d 59.28 d 9.25 d 20.84 d 55.95 c 6.89 d 17.96 c

T2 63.46 d 11.20 d 22.87 d 59.39 cd 9.27d 20.86 cd 55.96 c 6.89 d 17.99 c

T3 63.72 c 11.29 c 22.94 c 59.58 c 9.36 c 20.92 be 56.09 c 6.99 c 18.07 b

T4 63.98 b 11.37 b 23.01 b 59.89 b 9.53 b 20.98 ab 56.45 b 7.01 b 18.13 a

Ts 64.24 a 11.53 a 23.05 a 60.43 a 9.59 a 21.04 a 56.83 a 7.06 a 18.18 a

CV(%) 0.24 0.47 0.11 0.39 0.65 0.42 0.40 0.42 0.35

LSDo.os 0.1290 0.0438 0.0209 0.1936 0.0511 0.0727 0.1865 0.0246 0.0525

Level of ** ** ** ** ** ** ** ** **

significan
ce

In a column means havmg similar letter (s) are statistically similar and those havmg dissimilar letter (s)
differ significantly.
** = Significant at 1% level of probability
T 1 - 5-10 g, T2 - 10-20 g, T3 - 20-30 g, T 4 - 30-40 g, Is ->40 g

4.7.11.3 Combined effect ofvermicompost and tuber size

Noteworthy dissimilarity was found among different interaction of

vermicompost level and tuber size on lightness (L*), green-red chromaticity (a*)

and blue-yellow chromaticity (b*) of potato skin at 20 DAS (Appendix XVI).

The highest L* value (67.38) of tuber skin was taken by Vm4Ts and the lowest

(6l.02) was taken by Vmi'Ti. In case of highest a* value (15.38) of tuber skin

was taken by Vm4Ts and the lowest (7.58) was taken by Vm iTi which was

statistically similar to VmlT2 and VmlT3. In case of highest b* value (26.60) of

tuber skin was taken by Vm4Ts and the lowest (19.38) was taken by Vmj'I',

which was statistically similar to VmlT2 (Table 19).

In relation to lightness (L*) and green-red chromaticity (a*) of potato skin was

got numerically significant at 40 DAS due to different interaction of

vermicompost and tuber size (Appendix XVI). The highest L* value (64.68) of

tuber skin was taken by Vm4Ts and the lowest (55.80) was taken by Vmr'I'i

which was statistically similar to VmlT2, VmlT3 and VmlT4.
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In case of highest a* value (12.89) of tuber skin was taken by Vm4Ts which was

statistically similar to Vm4T4 and the lowest (4.69) was taken by VmlTI which

was statistically similar to VmIT2 and VmIT3. In respect of blue-yellow

chromaticity (b*) of potato skin was got numerically non-significant at 40 DAS.

But numerically the highest b* value (24.88) of tuber skin was taken by Vm4Ts

and the lowest (17.49) was taken by VmlTI (Table 19).

In aspect of lightness (L*) and green-red chromaticity (a*) of potato skin was

got numerically significant at 60 DAS due to different interaction of

vermicompost and tuber size (Appendix XVI). The highest L* value (61.74) of

tuber skin was taken by Vm4Ts and the lowest (50.17) was taken by VmlTI

which was statistically similar to VmIT2, VmIT3 and VmIT4. In case of highest

a* value (10.46) of tuber skin was taken by Vm4Ts and the lowest (3.30) was

taken by VmiT I which was statistically similar to Vmi T2. In respect of blue-

yellow chromaticity (b*) of potato skin was got numerically non-significant at

60 DAS. But numerically the highest b* value (21.62) of tuber skin was taken

by Vm4T4 and the lowest (14.23) was taken by VmlTI (Table 19).
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Table 19. Combined effect ofvennicompost and tuber size on skin color at
different days after storage of potato tuber

Com binations Skin color at
20DAS 40DAS 60DAS

L* a* b* L* a* b* L* a* b*
VmlTl 61.02 k 7.58 m 19.38 n 55.80 j 4.69m 17.49 50.17 i 3.30m 14.23

VmlT2 61.17jk 7.59m 19.39 n 55.87 4.69m 17.49 50.17 i 3.30m 14.23
ij

VmlT3 61.39 j 7.67 19.45 m 55.94 4.78 1m 17.54 50.31 3.361 14.40
1m ii hi

VmlT4 61. 73 i 7.71 kl 19.58 1 56.10 4.87 kl 17.59 50.48 3.42k 14.43
ii hi

VmlTs 61.89 i 7.78 k 19.601 56.19 i 4.94k 17.65 50.55 h 3.44k 14.52

Vm2Tl 62.85 h 9.92j 21.51 k 58.19h 8.33 j 19.02 55.82 g 5.19 j 16.74

Vm2T2 62.94 gh 9.96j 21.50 k 58.29 h 8.37 ij 19.05 55.84 g 5.20 j 16.77

Vm2T3 62.97 gh 1O.12i 21.56 j 58.45 h 8.44i 19.16 55.89 g 5.25 i 16.80

Vm2T4 63.19 fg 10.18 i 21.61 i 58.49 h 8.58 h 19.21 55.93 g 5.30h 16.83

Vm2Ts 63.31 f 10.27 21.65 h 59.54 g 8.64h 19.28 56.14 g 5.34h 16.94
h

Vm3Tl 63.79 e 12.48 24.08 g 60.78 f 11.62 g 22.12 57.87 f 8.71 g 19.52
g

Vm3T2 63.83 e 12.49 24.12 f 60.81 f 11.65 22.14 57.88 f 8.72g 19.55
g fg

Vm3T3 63.93 e 12.54 24.26 e 60.89 f 11.74 22.19 57.95 f 8.93 ef 19.59
fg ef

Vm3T4 64.24 d 12.62 24.30 e 61.13 11.83 22.27 58.44 e 8.90 f 19.62
ef ef de

Vm3Ts 64.36 d 12.67 e 24.35 d 61.31 e 11.90 d 22.35 58.88 d 8.97 e 19.69

Vm4Tl 65.74 c 14.74 26.41 c 62.34 d 12.33 c 24.72 59.92 c 10.33 d 21.33
d

Vm4T2 65.89 c 14.76 26.44 c 62.59 d 12.34 c 24.74 59.93 c 10.34 cd 21.38
cd

Vm4T3 66.59 b 14.84 c 26.49 b 63.05 c 12.47 b 24.78 60.18 c 10.38 be 21.45

Vm4T4 66.73 b 14.98 26.52 b 63.83 b 12.82 a 24.82 60.94 b 10.40 b 21.62
b

Vm4Ts 67.38 a 15.38 a 26.60 a 64.68 a 12.89 a 24.88 61.74 a 10.46 a 21.53

CV(%) 0.24 0.47 0.11 0.39 0.65 0.42 0.40 0.42 0.35

LSDo.os 0.2756 0.0866 0.0500 0.4628 0.1055 0.1554 0.4087 0.0493 0.1286

Level of ** ** ** ** ** NS ** ** NS

significance
In a column means havmg similar letter (s) are statistically similar and those having dissimilar letter (s)
differ significantly.
**= Significant at 1% level of probability, NS = Non-significant
Vmi - Control, Vm2 - 3 t ha-l, Vm3 - 6 t ha-l, Vm4 - 9 t ha-l

TI5-lOg, T2-10-20g, T3-20-30g, T4-30-40g, r, ->40g
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4.7.12 Flesh Color

4.7.12.1 Response to vermicompost

Significant dissimilarity was obtained among different levels of vermicompost

on lightness (L*), green-red chromaticity (a*) and blue-yellow chromaticity (b*)

of potato flesh at 20 DAS (Appendix XVII). The highest L * value (74.49) of

tuber skin was taken by Vm4 and the lowest (69.39) was taken by Vm i. In case

of highest a* value (11.13) of tuber skin was taken by Vm4 and the lowest (2.50)

was taken by Vm i. In case of highest b* value (23.91) of tuber skin was taken

by Vm4 and the lowest (13.94) was taken by Vml (Table 20).

In respect of lightness (L*), green-red chromaticity (a*) and blue-yellow

chromaticity (b*) of potato flesh was obtained statistically significant at 40 DAS

due to different levels of vermicompost (Appendix XVII). The highest L* value

(73.06) of tuber skin was taken by Vm4 and the lowest (63.25) was taken by

Vmi. In case of highest a* value (2.73) of tuber skin was taken by Vm4 and the

lowest (0.486) was taken by Vm i. In case of highest b* value (22.97) of tuber

skin was taken by Vm4 and the lowest (10.68) was taken by Vmi (Table 20).

In relation to lightness (L*), green-red chromaticity (a*) and blue-yellow

chromaticity (b*) of potato flesh was obtained statistically significant at 60 DAS

due to different levels of vermicompost (Appendix XVII). The highest L* value

(68.90) of tuber skin was taken by Vm4 and the lowest (54.28) was taken by

Vmi. In case of highest a* value (2.30) of tuber skin was taken by Vm4 and the

lowest (0.280) was taken by Vm i. In case of highest b* value (21.13) of tuber

skin was taken by Vm4 and the lowest (8.88) was taken by Vm i (Table 20).
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Table 20. Effect of vennicompost on flesh color at different days after storage of
potato tuber

Vermicompost Flesh color at
levels 20DAS 40DAS 60DAS

L* a* b* L* a* b* L* a* b*
Vml 69.39 d 2.50 d 13.94 d 63.25 0.486 10.68 54.28 d 0.280 8.88 d

d d d d
Vm2 71.23 c 4.09 c 18.64 c 67.36 1.173 17.86 c 62.47 c 0.942 c 16.80c

c c
Vm3 72.79 b 8.24 b 20.61 b 71.02 1.753 21.32 66.74 b 1.494 18.92 b

b b b b
Vm4 74.49 a 11.13 23.91 a 73.06 2.733 22.97 a 68.90 a 2.304 a 21.13 a

a a a
CV(%) 1.35 1.77 1.07 0.49 1.28 0.31 0.54 1.95 1.40

LSDo.o5 0.8704 0.1029 0.1838 0.3027 0.0175 0.0511 0.3048 0.0218 0.2057

Level of ** ** ** ** ** ** ** ** **

significance
In a column means havmg similar letter (s) are statistically similar and those havmg dissimilar letter (s)
differ significantly.
** = Significant at 1% level of probability
Vmi - Control, Vmz - 3 t ha-l, Vm3 - 6 t ha-l, Vm4 - 9 t ha-l

4.7.12.2 Effect of tuber size

Profound dissimilarity was got among different tuber sizes on lightness (L*),

green-red chromaticity (a*) and blue-yellow chromaticity (b*) of potato flesh at

20 DAS (Appendix XVII). The highest L* value (72.83) of tuber skin was taken

by Ts which was statistically similar to T4 and the lowest (70.91) was taken by

T1. In case of highest a* value (7.48) of tuber skin was taken by Ts and the lowest

(5.35) was taken by T1. In case of highest b* value (20.49) of tuber skin was

taken by Ts and the lowest (18.19) was taken by Ti (Table 21).

In relation to lightness (L*), green-red chromaticity (a*) and blue-yellow

chromaticity (b*) of potato skin was got numerically significant at 40 DAS due

to different tuber size (Appendix XVII). The highest L* value (69.31) of tuber

skin was taken by T5 which was statistically similar to T4and the lowest (67.98)

was taken by Tr which was statistically similar to T2. In case of highest a* value

(1.77) of tuber skin was taken by Ts and the lowest (1.27) was taken by Tr. In

case of highest b* value (18.65) of tuber skin was taken by Ts and the lowest

(17.83) was taken by r, (Table 21).
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In respect of lightness (L*), green-red chromaticity (a*) and blue-yellow

chromaticity (b*) of potato flesh was got numerically significant at 60 DAS due

to different tuber size (Appendix XVII). The highest L* value (63.74) of tuber

skin was taken by Ts and the lowest (62.50) was taken by Tr which was

statistically similar to T2. In case of highest a* value (1.44) of tuber skin was

taken by Ts and the lowest (1.06) was taken by Tj. In case of highest b* value

(16.78) of tuber skin was taken by Ts which was statistically similar to T4 and

the lowest (16.09) was taken by Tr which was statistically similar to T2 (Table

21).

Table 21. Response of tuber size on flesh color at different days after storage of
potato tuber

Tuber Flesh color at
size 20DAS 40DAS 60DAS

L* a* b* L* a* b* L* a* b*
Tl 70.91 d 5.35 e 18.19 e 67.98 c 1.27e 17.83 e 62.50 c 1.06 e 16.09 c

T2 71.63 c 5.51 d 18.66 d 68.14 c 1.42 d 17.96 d 62.65 c 1.15 d 16.24 be

T3 72.08 b 6.76 c 19.16c 68.83 1.55 c 18.21 c 63.19 b 1.25 c 16.42 b
b

T4 72.42 ab 7.35 b 19.87 b 69.10 a 1.65 b 18.38 b 63.40 b 1.37 b 16.65 a

Ts 72.83 a 7.48 a 20.49 a 69.31 a 1.77 a 18.65 a 63.74 a 1.44 a 16.78 a

CV(%) 0.69 0.24 1.02 0.46 1.33 0.35 0.51 1.06 1.36

LSDo.os 0.4102 0.0128 0.1640 0.2650 0.017 0.0527 0.2657 0.0111 0.1856
0

Level of ** ** ** ** ** ** ** ** **

signifiea
nee

In a column means havmg similar letter (s) are statistically similar and those havmg dissimilar letter (s)
differ significantly.
**= Significant at 1% level of probability
T 1 - 5-10 g, T2 - 10-20 g, T3 - 20-30 g, T 4 - 30-40 g, Is ->40 g

4.7.12.3 Combined effect ofvermicompost and tuber size

Significant variation was obtained among different interaction of vermicompost

level and tuber size on lightness (L*), green -red chromaticity (a*) and blue-

yellow chromaticity (b*) of potato flesh at 20 DAS (Appendix XVII). The

highest L* value (75.60) of tuber skin was taken by Vm4Ts which was

statistically similar to Vm4T4 and the lowest (66.98) was taken by Vm rTr.
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In case of highest a* value (1l.76) of tuber skin was taken by Vm4Ts which was

statistically similar to Vm4T4 and the lowest (l.91) was taken by VmlTI which

was statistically similar to VmIT2. In case of highest b* value (24.96) of tuber

skin was taken by Vm4Ts which was statistically similar to Vm4T4and the lowest

(12.31) was taken by VmlTI (Table 22).

In respect of lightness (L*), green-red chromaticity (a*) and blue-yellow

chromaticity (b*) of potato flesh was obtained numerically significant at 40 DAS

due to different interaction of vermicompost and tuber size (Appendix XVII).

The highest L* value (73.75) of tuber flesh was taken by Vm4T4 which was

statistically similar to Vm4Ts and the lowest (62.55) was taken by Vm iTI which

was statistically similar to VmIT2. In case of highest a* value (3.19) of tuber

flesh was taken by Vm4Ts and the lowest (0.390) was taken by VmlTI which

was statistically similar to VmIT2. In case of highest b* value (23.50) of tuber

flesh was taken by Vm4Ts and the lowest (10.44) was taken by VmlTI which

was statistically similar to VmIT2 (Table 22).

In aspect of lightness (L*) and green-red chromaticity (a*) of potato flesh was

obtained numerically significant at 60 DAS due to different interaction of

vermicompost and tuber size (Appendix XVII). The highest L* value (69.64) of

tuber flesh was taken by Vm4Ts and the lowest (53.77) was taken by VmlTI

which was statistically similar to Vmi T2 and VmiT4. In case of highest a* value

(2.57) of tuber flesh was taken by Vm4Ts and the lowest (0.136) was taken by

VmITI. In respect of blue-yellow chromaticity (b*) of potato flesh was obtained

numerically non-significant at 60 DAS. But numerically the highest b* value

(2l.44) of tuber skin was taken by Vm4T4 and the lowest (8.55) was taken by

VmlTI (Table 22).
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Table 22. Combined effect ofvennicompost and tuber size on flesh color at
different days after storage of potato tuber

Combina Flesh color at
tions 20DAS 40DAS 60DAS

L* a* b* L* a* b* L* a* b*
VmlTl 66.98 k 1.91 P 12.310 62.551 0.390 s 10.44 q 53.77 k 0.136 t 8.55

VmlT2 69.19 j 1.93 P 13.15n 62.531 0.423 s 10.46 q 53.82 k 0.246 s 8.66

VmlT3 70.05 i 2.660 13.53 m 63.63 k 0.473 r 10.69 p 54.93 i 0.280 r 8.84

VmlT4 70.26 hi 2.99n 14.571 63.25 k 0.553 10.850 54.21 jk 0.346 q 9.13
q

VmlTs 70.49 hi 3.01 n 16.12k 64.29 j 0.593 10.940 54.66 ij 0.393 p 9.24
p

Vm2Tl 70.71 hi 3.28 m 18.19j 66.39 i 0.943 17.27 n 61.650 h 0.8360 16.41
0

Vm2T2 70.90 hi 3.341 18.32 j 66.53 i 1.08 n 17.50 m 61.79 h 0.903 n 16.67

Vm2T3 71.15hi 3.73 k 18.51j 67.89 h 1.16 m 17.871 62.49 g 0.953 m 16.80

Vm2T4 71.38 gh 4.82j 18.92 i 67.92 h 1.241 18.15k 63.13 f 0.9801 16.95

Vm2Ts 72.03 fg 5.28 i 19.25 h 68.09 h 1.42 k 18.52 j 63.29 f 1.04 k 17.16

Vm3Tl 72.43 e-g 6.05 h 19.40 h 70.44 g 1.61 j 21.02 i 66.24 e 1.24 j 18.52

Vm3T2 72.53 ef 6.15 g 20.07 g 70.68 fg 1.67 i 21.13 h 66.39 e 1.31 i 18.66

Vm3T3 72.75 ef 9.29 f 20.79 f 70.97 ef 1.75 h 21.37 g 66.55 e 1.46 h 18.94

Vm3T4 73.03 d-f 9.87 e 21.18 e 71.50 de 1.82 g 21.44 g 67.15 d 1.67 g 19.20

Vm3Ts 73.19 de 9.88 e 21.63 d 71.51 d 1.90 f 21.63 f 67.38 d 1.76 f 19.30

Vm4Tl 73.54 de 10.18 d 22.86 c 72.57 c 2.13 e 22.59 e 68.37 c 2.02 e 20.86

Vm4T2 73.91 cd 10.63 c 23.11 c 72.81 c 2.52 d 22.75 d 68.61 be 2.14 d 20.97

Vm4T3 74.38 be 11.37 b 23.80 b 72.84 be 2.84 c 22.90 c 68.78 be 2.31 c 21.09

Vm4T4 75.01 ab 11.74 a 24.80 a 73.75 a 2.98 b 23.10 b 69.10 b 2.48b 21.33

Vm4Ts 75.60 a 11.76 a 24.96 a 73.36 ab 3.19 a 23.50 a 69.64 a 2.57 a 21.44

CV(%) 0.69 0.24 1.02 0.46 1.33 0.35 0.51 1.06 1.36

LSDo.os 1.1337 0.1053 0.3451 0.5607 0.0350 0.1070 0.5628 0.0293 0.3894

Level of ** ** ** ** ** ** * ** NS

significan
ce

In a column means havmg similar letter (s) are statistically similar and those havmg dissimilar letter (s)
differ significantly.
** = Significant at 1% level of probability, * = Significant at 5% level of probability, NS = Non-
significant
Vm, - Control, Vm, - 3 t ha-l, Vm3 - 6 t ha-l, Vm4 - 9 t ha-l

Tl 5-10 g, Tz - 10-20 g, T3 - 20-30 g, T4 - 30-40 g, T, - >40 g
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4.8 Correlation coefficient (r):

The correlation was calculated on the basis of data from 0 days of storage

condition i.e., at harvesting day.

In figure-21, a negative linear relation (r = -0.8687) was present between weight

loss and dry matter percentage. In figure-22, a negative relation (r = -0.9239)

was present between weight loss and firmness of potato tuber. In figure-23, a

negative relation (r = -0.9611) was present between weight loss and specific

gravity of tuber. In figure-24, a strong positive relation (r = 0.9379) was present

between specific gravity and firmness. In figure-25, a strong positive relation (r

= 0.9386) was present between specific gravity and dry matter content. A

positive linear correlation between specific gravity and dry matter of tubers was

observed earlier (Walter et al., 1997; Storey, 2007). In figure-26. a strong

positive relation (r = 0.9368) was present between dry matter percentage and

starch content. The direct relationship between dry matter percentage and starch

content is reported (Wiltshire and Cobb, 1996). In figure-27, a positive relation

(r = 0.8797) was present between total soluble solid (TSS) and reducing sugar

content. In figure-28, a positive relation (r = 0.8225) was present between total

soluble solid (TSS) and non-reducing sugar content. In figure-29, a negative

relation (r = -0.7291) was present between dry matter percentage and total

soluble solid (TSS). In figure-30, a strong positive relation (r = 0.9486) was

present between antioxidant content and polyphenol content. There are several

studies in the literature that reported a positive correlation between antioxidant

activity and the quantity of phenolic compounds (Faujan et al., 2009; Li et al.,

2009; Sun and Ho, 2005; Lachman et al., 2008a). In figure-31, a negative relation

(r = -0.8012) was present between dry matter percentage and reducing sugar

content. In figure-32, a negative relation (r = -0.8143) was present between dry

matter percentage and non-reducing sugar content.
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Figure 21. Relationship between weight loss and dry matter content of potato tuber at
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Figure 22. Relationship between weight loss and firmness of potato tuber at harvest
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Figure 25. Relationship between specific gravity and dry matter content of potato
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Figure 26. Relationship between dry matter content and starch content of potato tuber
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Figure 27. Relationship between total soluble solid and reducing sugar content of
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Figure 28. Relationship between total soluble solid and non-reducing sugar content of
potato tuber at harvest
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CHAPTERV

SUMMARY AND CONCLUSION

The experiment was conducted at the Agronomy research field, Sher-e-Bangla

Agricultural University, Dhaka-1207 during the period from November 1,2015

to April 30, 2016 in Rabi season. The experimental area was situated at 23°77"

N latitude and 90°38" E longitude at an altitude of 8.6 meter above the sea level.

The experimental site belongs to the agro-ecological zone of "Modhupur Tract",

AEZ-28. Top soil was silty clay in texture, olive-gray with common fine to

medium distinct dark yellowish-brown mottles. Soil pH was 5.6 and has organic

carbon 0.45%. The experiment was consisted of two factors, i.e., factor A:-

Vermicompost level (Vm-4): Vmi: 0 t ha", Vm2: 3 t ha", Vm3: 6 t ha' and Vm4:

9 t ha"; factor B:- Potato tuber size (T-5): TI: 5-10 g, T2: 10-20 g, T3: 20-30 g,

T4: 30-40 g and Ts: >40 g. Twenty treatment combinations were used under

study. Experiment was provoked in a split-plot Design with three replications.

The allocated plots were fertilized by recommended doses except treatment. All

the intercultural operations and plant protection measures were taken as per when

needed. Data on different yield, yield contributing characters, processing and

storage parameters were collected and analyzed by using Statistix 10 program

and means were compared by LSD technique at 5% level of probability.

Results exhibited that, the maximum (1l.11) number of tuber hill-I was found

from Vm2 and the minimum (9.32) was found from Vm4. The highest (63.24 g)

average tuber weight was found from Vm4 and the lowest (37.77 g) was found

from Vmi. The highest (587.59 g) tuber weight hill-I was found from Vm4 and

the lowest (382.77 g) was found from Vmi. The highest (27.42 t ha") yield of

tuber was found from Vm4 and the lowest (17.86 t ha") was found from VI.

The maximum (10.55) number of tuber was found from T4 which was

statistically similar to Ts. The minimum (9.93) number of tuber was found from

TI which was statistically similar to T3 and T2. The highest (56.07 g) average

weight of tuber was found from Ts and the lowest (44.65 g) was found from TI.
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The highest (564.07 g) tuber weight hill-1 was found from Ts and the lowest

(444.39 g) was found from T1. The highest (26.32 t ha') yield of tuber was found

from Ts and the lowest (20.74 t ha') was found from Ti.

The maximum (11.57) number of tuber was found from V2T4 which was

statistically similar to V2Ts, V2T2 and V2Tl. The minimum (8.39) number of

tuber was found from V4T3which was statistically similar to VI T 1. The highest

(7l.66 g) average weight was found from V4Ts. The lowest (34.58 g) was fond

from VITI. The highest (671.36 g) tuber weight hil1-1 was found from Vm4Ts

which was statistical1y similar to Vm4T4 and Vm3T5. The lowest (309.64 g)

tuber weight hil1-1 was found from VITI. The highest (31.33 t ha") tuber yield

was found from Vm4Ts which was statistical1y similar to Vm4T4and Vm3Ts. The

lowest (14.45 t ha") tuber yield was found from VITI.

The highest (23.66 t ha') marketable yield of tuber was found from Vm4 and the

lowest (13.39 t ha') was found from Vm i. The highest (19.86 t ha") yield as

seed potato was found from Vm4 and the lowest (10.09 t ha') was found from

Vml.

The highest (21.97 t ha") marketable yield of tuber was found from Ts and the

lowest (16.68 t ha") was found from Ti. The highest (18.47 t ha") yield as seed

potato was found from Ts and the lowest (14.18 t ha") was found from Ti.

The highest (27.59 t ha') marketable yield of tuber was found from Vm4Ts and

the lowest (10.49 t ha") tuber yield was found from VITI. The highest (23.37 t

ha") yield as seed of tuber was found from Vm4Ts and lowest (7.60 t ha") tuber

yield as seed was found from Vm rTr.

The maximum (4.41 %) weight loss was exhibited by Vm iTr which was

statistical1y similar to VmlT2 and VmlT3 at 20 DAS. The minimum (1.35 %) was

found by Vm4T4which was statistical1y similar to Vm3Ts and Vm3T4 at 20 DAS.

The maximum (8.25 %) weight loss was exhibited by Vmi'I'i which was

statistically similar to VmlT2 and the minimum (2.80 %) was found by Vm4Ts

which was statistical1y similar to Vm4T4and Vm3Ts at 40 DAS.
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The maximum (13.20 %) weight loss was exhibited by VmIT2 which was

statistically similar to VmIT3 and VmITI. The minimum (5.95 %) weight loss

was found by Vm4T2 which was statistically similar to Vm4TI, Vm4Ts, Vm4T3,

Vm3Ts, Vm3T4 and Vm4T4 at 60 DAS.

The maximum (44.349 N) firmness of tuber flesh taken by Vm4Ts and the

minimum (32.066 N) was taken by VmlTI which was statistically similar to

VmIT2 at 0 DAS. The maximum (40.033 N) firmness of tuber flesh taken by

Vm4Ts and the minimum (28.052 N) was taken by VmlTI at 20 DAS. The

maximum (36.078 N) firmness of tuber flesh taken by Vm4Ts and the minimum

(25.239 N) was taken by VmlTI at 40 DAS. The maximum (27.157 N) firmness

of tuber flesh taken by Vm4Ts and the minimum (21.310 N) was taken by VmlTI

at 60 DAS.

The maximum (1.0853 g cm") specific gravity of tuber exhibited by Vm4T4

which was statistically similar to Vm4Ts and Vm3Ts at 0 DAS. The minimum

(1.0460 g cm') was exhibited by Vm i'I'4 which was statistically similar to

VmITs, VmIT2, VmlTI and VmIT3 at 0 DAS. The maximum (1.0817 g cm')

specific gravity of tuber exhibited by Vm4Ts which was statistically similar to

Vm4T4 and Vm3Ts at 20 DAS. The minimum (1.0410 g ern") was exhibited by

VmlTs which was statistically similar to VIT4 and VITI at 20 DAS. The

maximum (1.0780 g cm') specific gravity of tuber exhibited by Vm4Ts which

was statistically similar to Vm4T4 and Vm3Ts. The minimum (1.0300 g cm')

specifi c gravity of tuber was exhi bited by VmIT I which was stati stically similar

to VmIT2 at 40 DAS. The maximum (1.0733 g ern") specific gravity of tuber

exhibited by Vm4Ts which was statistically similar to Vm4T4,Vm3Ts and Vm3T4.

The minimum (1.0220 g cm") specific gravity of tuber was exhibited by Vmi'T I

which was statistically similar to VmIT2 at 60 DAS.

The maximum (22.87 %) dry matter was retained by Vm3Ts which was

statistically similar to Vm3T4and Vm4Ts at 0 DAS. The minimum (17.11 %) dry

matter was found by VmlTI which was statistically similar to VmIT2 at 0 DAS.

The maximum (22.29 %) dry matter was retained by Vm3Ts which was
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statistically similar to Vm4Ts and the minimum (16.16 %) was found by Vmr'T I

which was statistically similar to VmIT2 at 20 DAS. The maximum (2l.52 %)

dry matter was retained by Vm4Ts which was statistically similar to Vm4T4and

the minimum (15.21 %) was found by VmlTI at 40 DAS. The maximum (17.95

%) dry matter was retained by Vm4Ts which was statistically similar to Vm4T4

and the minimum (1l.29 %) was found by VmrTr which was statistically similar

to VmIT2 at 60 DAS.

The maximum (23.8l3 mg g" FW) starch of tuber contained by Vm4Ts which

was statistically similar to Vm4T4 and the minimum (17.353 mg g-I FW) was

contained by VmlTI which was statistically similar to VmIT2 at 0 DAS. The

maximum (2l.050 mg g' FW) starch of tuber contained by Vm4Ts which was

statistically similar to Vm4T4 and the minimum (14.410 mg g-I FW) was

contained by VmlTI which was statistically similar to VmIT2 at 20 DAS. The

maximum (18.9l3 mg g-I FW) starch of tuber contained by Vm4Ts which was

statistically similar to Vm4T4 and the minimum (1l.793 mg g" FW) was

contained by VmlTI which was statistically similar to VmIT2 at 40 DAS. The

maximum (14.977 mg g-I FW) starch content of tuber contained by Vm4Ts which

was statistically similar to Vm4T4 and the minimum (7.2l3 mg g' FW) was

contained by VmlTI which was statistically similar to VmIT2 at 60 DAS.

The highest (5.72° Brix) total soluble solid (TSS) of tuber was exhibited by

Vmi TI which was statistically similar to VmiT2and Vmi T3 and the lowest (4.55°

Brix) was exhibited by Vm4Ts at 0 DAS. The highest (6.25° Brix) total soluble

solid (TSS) of tuber was exhibited by VmIT I which was statistically similar to

VmIT2 and the lowest (4.79° Brix) was exhibited by Vm4Ts at 20 DAS. In respect

of total soluble solid (TSS) of tuber at40 DAS and 60 DAS due to different level

of vermicompost and tuber size were found statistically non-significant

The maximum (0.4317 mg g-I FW) reducing sugar content of tuber contained by

VmlTI and the minimum (0.1020 mg g-I FW) was contained by Vm4Ts which

was statistically similar to Vm4T4 at 0 DAS.
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The maximum (0.5960 mg g-l FW) reducing sugar content of tuber contained by

Vm r'I'i which was statistically similar to VmlT2 and the minimum (0.2280 mg g
1 FW) was contained by Vm4Ts which was statistically similar to Vm4T4 and

Vm4T3 at 20 DAS. The maximum (0.9933 mg g-l FW) reducing sugar content of

tuber contained by Vmj'I', and the minimum (0.4110 mg g-l FW) was contained

by V4Ts which was statistically similar to Vm4T4 at 40 DAS. The maximum

(0.7950 mg g-l FW) reducing sugar content of tuber contained by VmlTl which

was statistically similar to VmlT2 and the minimum (0.3447 mg g-l FW) was

contained by V rna Ts which was statistically similar to Vm4T4 at 60 DAS.

The highest (0.4927 mg g-l FW) non-reducing sugar content of tuber was

exhibited by Vm iTj which was statistically similar to VmlT2 and the lowest

(0.2947 mg g-l FW) was exhibited by Vm4Ts which was statistically similar to

Vm4T4 at 0 DAS. The highest (0.7310 mg g-l FW) non-reducing sugar content

of tuber was exhibited by Vrn r'I'i which was statistically similar to VmlT2 and

the lowest (0.4780 mg g" FW) was exhibited by Vm4Ts which was statistically

similar to Vm4T4at 20 DAS. The highest (1.6160 mg g-l FW) non-reducing sugar

content of tuber was exhibited by Vmj'I', and the lowest (0.7947 mg g-l FW) was

exhibited by Vm4Ts which was statistically similar to Vm4T4 at 40 DAS. In

respect of non-reducing sugar content of tuber at 60 DAS due to different level

of vermicom post and tuber size was found statistically non -significant.

The highest (478.84 Trolox IlMo1100g-1 FW) antioxidant of tuber was contained

by Vm4Ts and the lowest (366.09 Trolox uMol 100g-1 FW) was contained by

VmlTl at 0 DAS. The highest (516.59 Trolox IlMol 100g-1FW) antioxidant of

tuber was contained by Vm4Ts and the lowest (385.27 Trolox uMol 100g-1FW)

was contained by VmlTl at 20 DAS. The highest (420.93 Trolox IlMol 100g-1

FW) antioxidant of tuber was contained by Vm4Ts and the lowest (296.96 Trolox

IlMol 100g-1 FW) was contained by Vmi'I'. at 40 DAS. The highest (344.18

Trolox uMol 100g-1FW) antioxidant of tuber was contained by Vm4Ts and the

lowest (205.84 Trolox IlMol 100g-1FW) was contained by VmlTl at 60 DAS.
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The maximum (96.133 GA mg 100g-l FW) polyphenol of tuber contained by

Vm4Ts and the minimum (34.420 GA mg 100g-l FW) was contained by VmlTl

at 0 DAS. The maximum (99.487 GA mg 100g-l FW) polyphenol of tuber

contained by Vm4Ts and the minimum (37.930 GA mg 100g-l FW) was

contained by VmlTl at 20 DAS. The maximum (92.877 GA mg 100g-l FW)

polyphenol of tuber contained byVm4Ts and the minimum (31.133 GA mg 100g-

1 FW) was contained by Vmi'I'i at 40 DAS. The maximum (74.380 GA mg 100g-

1 FW) polyphenol of tuber contained by Vm4Ts and the minimum (23.210 GA

mg 100g-l FW) was contained by Vmr'I'i which was statistically similar to

VmlT2 at 60 DAS.

From this study, it may be concluded that vermicompost is a good organic

manure. It plays important role for increasing yield as well as quality also. From

the above discussion, it observed that yield sharply increased with increasing

vermicompost level up to 6 t ha-l and thereafter, exhibited statistically similar

yield.

Among the twenty (20) treatment combinations though Vm4Ts that is

vermicompost 9 t ha-l and tuber size >40 g produced the highest yield 31.33 t ha-

l but statistically similar yield showed Vm4T4 and Vm3Ts.

On the other hand, in case of quality parameters Vm4T5 viz., that is vermicompost

9 t ha-l and tuber size >40 g showed the superior quality that is firmness, specific

gravity, dry matter content, starch content, total soluble solid (TSS), reducing

sugar content, non-reducing sugar content, antioxidant and polyphenol compared

to those of other treatments.

However, the potato farmers of Bangladesh may be benefited for potato

cultivation by using vermicompost, ultimately, they can sell their quality potato

to potato processing industry with high price.
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APPENDICES

Appendix I: Map showing the site used for present study
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Appendix III. Monthly meteorological information during the period from
November, 2015 to April, 2016

Year Month Air temperature (OC) Relative humidity Total rainfall
Maximum Minimum (%) (mm)

November 33 23 61 3.6
2015- December 30 20 54 5.3
2016 January 30 18 48 0.8

February 34 21 46 15.2
March 37 25 46 46
April 40 28 63 212.5...Source: Metrological Centre (Clunate Division), Agargaon, Dhaka

Appendix IV: Mean square values of the data for yield and yield contributing
characters of potato

Source of df No of Average Weight of Tuber
variation tuber hill-1 tuber tuber hill-1 yield (t ha

weight (2) (2) 1)

Replication 2 0.29231 105.11 729 1.588
Vermicompost 3 8.02704** 1903.49** 120839** 263.161**

level (Vm)
Error 6 0.11939 1.34 377 0.821

Tuber size (T) 4 0.72809** 269.41** 32529** 70.842**
Combination 12 0.83783** 46.77** 1890** 4.116**

(VmxT)
Error 32 0.15352 0.07 293 0.638

** = Significant at 1% level of probability

Appendix V: Mean square values of the data for grading of yield for marketing
and seed purpose of potato

Source of df Marketable Non- Seed potato Non-seed
variation yield (t ha-1) marketable yield (t ha-1) potato yield

yield (t ha-1) (t ha-1)

Replication 2 28.096 1.53961 6.889 10.9899
Vermicompost 3 298.358** 2.06466** 293.479** 2.5837**

level (Vm)
Error 6 0.379 0.00307 0.133 0.0083

Tuber size (T) 4 62.750** 0.03887** 52.549** 5.0384**
Combination 12 3.565** 0.21724** 7.053** 3.6059**

(VmxT)
Error 32 0.023 0.00026 0.008 0.0128

** = Significant at 1% level of probability
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Appendix VI: Mean square values of the data for percent weight loss at different
days after storage of potato tuber

Source of df Weight loss (%)
variation 20DAS 40DAS 60DAS

Replication 2 0.0284 0.0248 5.3242
Vermicompost 3 2l.4453** 8l.9663** 95.8059**

level (Vm)
Error 6 0.0128 0.0120 0.2115

Tuber size (T) 4 0.8509** l.5319** 3.1234**
Combination 12 0.2295** 0.3435** 1.6237*

(VmxT)
Error 32 0.0165 0.0114 0.6294

** = Significant at 1% level of probability, * = Significant at 5% level of probability

Appendix VII: Mean square values of the data for percent dry matter at
different days after storage of potato tuber

Source of df Dry matter (%)
variation ODAS 20DAS 40DAS 60DAS

Replication 2 0.0104 0.0012 0.0077 0.0074
Vermicompost 3 43.6716** 53.7450** 62.1922** 77.0148**

level (Vm)
Error 6 0.0057 0.0014 0.0013 0.0120

Tuber size (T) 4 17.2322** 16.7050** 14.2830** 13.1519**
Combination 12 2.4566** 2.4301 ** 1.8101 ** 1.9591**

(VmxT)
Error 32 0.0068 0.0012 0.0006 0.0149

..** = Significant at 1% level of probability

Appendix VIII: Mean square values of the data for firmness at different days
after storage of potato tuber

Source of df Firmness
variation ODAS 20DAS 40DAS 60DAS

Replication 2 4.577 0.195 0.061 0.5227
Vermicompost 3 160.527** 186.210** 155.975** 44.3877**

level (Vm)
Error 6 2.026 0.320 0.116 0.0868

Tuber size (T) 4 16.273** 14.028** 13.912** 6.8388**
Combination 12 1.584* 0.732** 0.207* 0.6102**

(VmxT)
Error 32 0.539 0.152 0.071 0.0119. . ..** = Significant at 1% level of probability, * = Significant at 5% level of probability
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Appendix IX: Mean square values of the data for total soluble solids (TSSO)at
different days after storage of potato tuber

Source of df Total soluble solids (TSS °Brix)
variation ODAS 20DAS 40DAS 60DAS

Replication 2 0.04491 0.04845 0.02842 0.06887
Vermicompost 3 2.11196** 3.25268** 2.86431** 5.33689**

level (Vm)
Error 6 0.00135 0.00750 0.00382 0.00700

Tuber size (T) 4 0.09489** 0.18809** 0.08759** 0.10259**
Combination 12 0.01763** 0.02979** 0.00247NS 0.00283NS

(VmxT)
Error 32 0.00432 0.00315 0.00246 0.00463

** = Significant at 1% level of probability, NS = Non-significant

Appendix X: Mean square values of the data for specific gravity at different days
after storage of potato tuber

Source of df Specific ~ravity (~ cm')
variation ODAS 20DAS 40DAS 60DAS

Replication 2 0.001242 0.005364 0.00137 0.00529
Vermicompost 3 0.000855** 0.000786** 0.00069** 0.00119**

level (Vm)
Error 6 0.004626 0.004698 0.00457 0.00481

Tuber size (T) 4 0.001124** 0.0015** 0.00322** 0.00362**
Combination 12 0.00357** 0.000412** 0.00081* 0.00114**

(VmxT)
Error 32 0.00354 0.002232 0.00382 0.00496

. . ..** = Significant at 1% level of probability, * = Significant at 5% level of probability

Appendix XI: Mean square values of the data for reducing sugar at different
days after storage of potato tuber

Source of df Reducing sugar (m~ 2""1 FW
variation ODAS 20DAS 40DAS 60DAS

Replication 2 0.00137 0.00003 0.00001 0.00002
Vermicompost 3 0.26322** 0.31715** 0.86817** 0.51930**

level (Vm)
Error 6 0.00073 0.00001 0.00003 0.00001

Tuber size (T) 4 0.00071 ** 0.00056** 0.00226** 0.00146**
Combination 12 0.00213** 0.00003** 0.00042** 0.00004**

(VmxT)
Error 32 0.00217 0.00001 0.00001 0.00001..** = Significant at 1% level of probability
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Appendix XII: Mean square values of the data for non-reducing sugar at
different days after storage of potato tuber

Source of df Non-reducingsugar(rng~lFVV)
variation ODAS 20DAS 40DAS 60DAS

Replication 2 0.00073 0.00006 0.00003 0.00001
Vermicompost 3 0.10073** 0.12412** 1.69125** 0.77449**

level (Vm)
Error 6 0.00315 0.00001 0.00005 0.00001

Tuber size (T) 4 0.00038** 0.00463** 0.00550** 0.00328**
Combination 12 0.00283** 0.00011 ** 0.00014** 0.00002NS

(VmxT)
Error 32 0.00205 0.00002 0.00003 0.00001

** = Significant at 1% level of probability, NS = Non-significant

Appendix XIII: Mean square values of the data for starch at different days after
storage of potato tuber

Source of df Starch (mg ~-1 FVV)
variation ODAS 20DAS 40DAS 60DAS

Replication 2 0.0069 0.010 0.001 0.007
Vermicompost 3 86.5516** 102.843** 130.211** 148.213**

level (Vm)
Error 6 0.0058 0.001 0.001 0.001

Tuber size (T) 4 9.4576** 6.472** 6.399** 7.702**
Combination 12 0.8502** 0.379** 0.548** 0.458**

(VmxT)
Error 32 0.0015 0.003 0.001 0.001

..** = Significant at 1% level of probability

Appendix XIV: Mean square values of the data for antioxidant at different days
after storage of potato tuber

Source of df Antioxidant (Trolex J.lMoll OO~-l FVV)
variation ODAS 20DAS 40DAS 60DAS

Replication 2 3.5 30.1 21.78 14.9
Vermicompost 3 18286.3** 21797.4** 9084.48** 28350.7**

level (Vm)
Error 6 6.0 17.2 8.41 20.8

Tuber size (T) 4 1233.1 ** 1591.5** 1419.89** 1491.6**
Combination 12 194.2** 223.3** 431.47** 175.0**

(VmxT)
Error 32 4.4 3.7 14.39 3.3..** = Significant at 1% level of probability
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Appendix XV: Mean square values of the data for polyphenol at different days
after storage of potato tuber

Source of df Polyphenol (GA mg 100g-I FW)
variation ODAS 20DAS 40DAS 60DAS

Replication 2 0.01 0.01 0.01 0.02
Vermicompost 3 7450.33** 7186.07** 7285.18** 6787.66**

level (Vm)
Error 6 0.06 0.01 0.01 0.04

Tuber size (T) 4 146.34** 142.14** 127.30** 65.99**
Combination 12 18.96** 19.35** 17.58** 6.30**

(VmxT)
Error 32 0.03 0.01 0.01 0.07

** = Significant at 1% level of probability

Appendix XVI: Mean square values of the data for skin color at different days
after storage of potato tuber

Source of d Skin color
variation f 20DAS 40DAS 60DAS

L a b L a b L a b
Replication 2 0.013 0.002 0.004 0.105 0.003 0.007 0.049 0.003 0.010

0
Vermicom 3 66.47 147.5 140.5 148.3 188.3 155.6 286.5 155.5 145.6

post level 28 ** 17 ** 68 ** 55 ** 33 ** 64 ** 16 ** 33 ** 74 **

(Vm)
Error 6 0.029 0.002 0.001 0.120 0.004 0.009 0.071 0.001 0.010

1
Tuber size 4 1.598 0.240 0.091 2.575 0.295 0.085 1.733 0.066 0.101

(T) 5 ** ** ** ** ** ** ** ** **

Combinati 1 0.147 0.025 0.003 0.436 0.017 0.002 0.288 0.004 0.007

on (VmxT) 2 2 ** ** ** ** ** NS ** ** NS

Error 3 0.024 0.003 0.001 0.054 0.004 0.008 0.050 0.001 0.004
2 1 . . ..** = Significant at 1% level of probability, * = Significant at 5% level of probability, NS =

Non-significant
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Appendix XVII: Mean square values of the data for flesh color at different days
after storage of potato tuber

Source of d Flesh color
variation f 20DAS 40DAS 60DAS

L a b L a b L a b
Replication 2 2.453 0.144 0.011 0.103 0.000 0.004 0.080 0.000 0.038

5 74 3 6
Vermicom 3 70.88 231.7 260.7 279.6 13.56 445.9 625.4 11.02 427.0

post level 40 ** 00 ** 73 ** 52 ** 73 ** 23 ** 87 ** 20 ** 95 **

(Vm)
Error 6 0.949 0.013 0.042 0.115 0.000 0.003 0.116 0.000 0.053

1 25 4 6
Tuber size 4 6.532 12.15 10.18 4.130 0.464 1.292 3.204 0.292 0.990

(T) 0** 35 ** 8 ** ** 8 ** ** ** 8 ** **

Combinati 1 0.940 1.470 0.646 0.331 0.069 0.055 0.250 0.021 0.009

on (VmxT) 2 3 ** 78 ** ** ** 8 ** ** * 1 ** NS

Error 3 0.243 0.000 0.039 0.102 0.000 0.004 0.102 0.000 0.050
2 3 95 4 2. . ..** = Significant at 1% level of probability, * = Significant at 5% level of probability, NS =

Non -significant
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Plate 1: Experimental signboard

Plate 2: Best combination of yield and processing quality Vm4T5

Plate 3: Compartmentalization of reducing sugar content in test tube
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Plate 4: Compartmentalization of antioxidant content in test tube

a. Sedimentation of starch b. Washing of starch

Plate 5 (a & b): Potato starch determination

(a) (b)

Plate 6: (a) Color meter NF 333 (Nippon Denshoku, Japan);
(b) Spectrophotometer (Apel, PD-303S, Japan)
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