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Effect of organic sprays on storage behaviour of seed potatoes 
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ABSTRACT

Organic agriculture promoting biodiversity, involving biological cycles and enhancing biological activities 
has established as an accepted production system in India. Panchagavya

diseases and in increasing the overall yield. Studies were conducted at Central Potato Research Station, Muthorai 
on storage behaviour of seed tubers by applying panchagavya
Panchagavya solution on organically grown potato by spraying at 15 days interval and soaking its produce in the 
same solution before storage proved to be advantageous as it reduced the weight loss, delayed the sprouting and 
reduced the sprout growth leading to improved storability of seed potatoes. Minimal sprout weight was observed 
in panchagavya spray at 15 days interval on recommended cultural practice crop. From histological studies, it was 
observed that, by spraying Panchagavya at 15 days interval, there was improvement in number of phellem layers, 
number of crystals in phellem cells and scattered starch granules throughout the parenchyma, which reduced 
the rate of transpiration. Field performance of stored tubers in the subsequent season indicated that spraying 
panchagavya panchagavya solution before storage 
produced higher small and seed sized tuber number and yield. 
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INTRODUCTION

Organic agriculture is environment friendly ecological 
production system that promotes and enhances 
biodiversity, biological cycles and biological activities. 
Organic farming system is not new in India and is being 
followed from ancient time. It is a method of farming 
system which primarily aimed at cultivating the land and 
raising crops in such a way as to keep the soil alive and 
in good health by use of organic wastes (crop, animal 
farm and aquatic waste) and other biological material 

nutrients to crops for increased sustainable production 
in an eco-friendly, pollution-free environment. Seed is 
the single most important factor for successful crop 
production programme and potato is no exception 
to this universal truth. In potato production, the cost 
towards seed amounts to almost 50% of the total cost 
of cultivation (Garg, 3), because of high seed rate (2-3 t 
ha-1 ) that is due to its bulky nature (Singh and Naik, 17). 
As per the guidelines of International Federation on 
Organic Agriculture Movements, organically produced 
seed is mandatory for organic agriculture (Naidu, 10). 
Production of organic seed is a very vital part in organic 
production systems. Availability of quality seed is the 
major problem with respect to potato production both in 
organic and inorganic systems. Moreover, the farmers 
do not have the practice of storing their own produce 
in normal storage for the next season as seed due to 

potato storage. 

of cost of production but also the quality of harvested 
produce with reference to residue accumulation of 
harmful chemicals. Mere hot water treatment and 
biocontrol agent (Debaryomyces hansenii) saved the 
fruits from post harvest decay and maintained the 
quality of peach fruit (Mandal et al. 4). Application of 
GA

3
 increased the yield and yield attributing characters 

in coriander (Panda, 12). 
Panchagavya, an organic input, can act as a growth-

role in providing resistance to pests and diseases 
and in increasing the overall yield. Panchagavya was 
the most cost-effective growth-promoter followed 
by Amrit Pani (are traditional to Indian Ayurvedic 
systems) and Bokashi (a technology or EM = Effective 
microorganisms technology was first developed in 
Japan) and recommended the use of Panchagavya as 
an organic growth-promoter for small and marginally 

Bindumathi Mohan, 
1). Several authors have reported that the Panchagavya 
spray enlarges the seed size (Beaulah, 2; Selvaraj, 16; 
Somasundaram, 18) in different crops but in potato it was 
not tested so far. Hence, in the present investigation, an 
attempt was made to produce potato seeds organically 
by using Panchagavya and to enhance the storability 
of these organically produced seeds by treating them 
with the same product. 
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MATERIALS AND METHODS

Field trials were conducted at Central Potato 

Research Station, Muthorai, located at an elevation 

of 2140 m above MSL at 11° 24’ North latitude and 

74° 4’ East longitude. The normal rainfall of the 

location is 1300 mm, received in 85 rainy days and it 

is well distributed during both South West and North 

East monsoons. The mean maximum and minimum 

temperatures of the region range between 15 and 

23°C and 6 and 13°C respectively. The climate of 

the region is moist subhumid type (Manorama, 7). 

The soil type of experimental site is sandy clay loam 

with a pH range of 4.7 to 5.0, 0.1 dSm-1 EC and high 

in available nitrogen, low in available phosphorus 

and high in available potassium. The genetically 

pure seed tubers of potato cv. Kufri Giriraj obtained 

from the Central Potato Research Station, Muthorai 

(PO). The Nilgiris constituted the study material for 

the present investigation. Kufri Giriraj is released by 

CPRI, Shimla in 1998 for North and South Indian hills 

with a yield potential of 25 t ha-1. It was introduced to 

Nilgiris during 2001. It is a medium dormant variety and 

resistant to late blight disease. The experiment was 

conducted during summer seasons of 2004 and 2005 

with six treatments of organic spray of Panchagavya on 

genetically pure seed tubers of potato cv. Kufri Giriraj. 

It is a medium dormant variety and resistant to late 

blight disease. The treatments were P1: Seed tuber 

soaking in panchagavya (3%) + spraying panchagavya

(3%) at 8 days interval (12 sprays), P2 : Seed tuber 

soaking in panchagavya (3%) + spraying panchagavya

(3%) at 15 days interval (6 sprays), P3 : Only spraying 

panchagavya (3%) at 8 day interval (12 sprays), P4 : 

Only spraying panchagavya (3%) at 15 days interval 

(6 sprays), P5 : Recommended cultural practices + 

spraying panchagavya at 15 days interval (6 sprays), 

P6 : Recommended cultural practices (control). The 

spray of panchagavya started when the plant attained 

three leaf stage. For the treatments P1 to P4, only FYM 

was applied @12.5 t ha-1, inorganic fertilizers were 

not applied. Similarly, no inorganic insecticides and 

fungicides were sprayed to control pests and diseases. 

The design of the trial was RBD with a gross plot size 

of 3 × 2 m2 and a net plot size of 2 × 1.6 m2. Spacing 

was 50 cm × 20 cm. During 2004, the crop was planted 

on 24th April and harvested on 8th September. Similarly, 

during 2005, it was planted on 29th April and harvested 

on 12th September.

At harvest, six kilograms of the harvested potato 

tubers was taken from each treatment (six treatments) 

3 kg from the treatment 1 to 5 was given with soaking 

3% panchagavya solution for 20 min. and the second 

part was kept as such. A part of the control treatment 

was soaked with water for 20 min. and another part 

was not given any soaking. There were 12 treatments. 

The tubers after treatments were stored in open racks 

for 6 ½ (from 30-9-2004 to 24-4-2005; 03-09-2005 to 

25-04-2006) months and at the end of storage, the 

following parameters were studied.

Observations on tuber weight loss, sprouted 

tubers, rotted tubers, weight loss of rotted tubers, 

sprout weight (average of 10 tubers), sprout length 

and per cent damage by insects. 

The methodology developed by Johnson (6) was 

followed to study the structural changes in the seed 

treatments of the experiment by microtome sectioning 

of tuber skin. The stored tubers from 12 treatments 

season (summer 2005 and 2006) by planting them 

in two rows of 20 tubers each. Observations were 

recorded on number and yield of different sized 

tubers.

The statistical analysis of the experimental data 

was done by the method of analysis of variance as 

suggested by Panse and Sukhatme (13). Statistical 

critical difference was worked out at 0.05 level of 

probability.

RESULTS AND DISCUSSION

When panchagavya spray was given in potato 

seed production, it was observed that the application 

of panchagavya 3% solution by spraying at 15 days 

resulted in better performance both in terms of seed as 

well as total tuber yield (Table 1). The increased yield 

may be a result of a combination of effects of using just 

the required quantities of nutrients, growth-promoters, 

along with the judicious use of panchagavya as bio-

pesticide. Similar types of results were also reported 

by Ramesh (14) in other crops and Banumathi Mohan 

(1) in brinjal.

When these tubers were stored in the store with 

and without soaking them in the respective treatments 

of panchagavya solution, the weight loss of tubers 

in storage was very high in control (20.1%). Minimal 

loss was recorded in panchagavya (3%) spray on the 

crop at 8 days interval. When panchagavya (3%) was 

sprayed at 15 days interval and soaking treatment was 

in the per cent weight loss during storage (Table 1). 

panchagavya spray treatments 
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in the store. In recommended cultural practice, from 

pooled data, a per cent loss of 1.3 was recorded and it 

was 0.17 per cent when 3% panchagavya was sprayed 

at 15 days interval on recommended cultural practices 

followed crop. In rest of the treatments the rottage was 

nil (Table 1).

or due to storage treatments. Control recorded very 

long sprout and shorter sprout length was recorded 

in spraying panchagavya on recommended cultural 

practices followed crop at 15 days interval and it was 

followed by spraying panchagavya at 15 days interval 

alone (Fig.1). Respiration and transpiration are the 

main sources of weight loss in storage. Tuber wounds 

are one of the causes for respiration. Cow’s ghee had 

been used in ancient and medieval times (Kautilya 

321-296 BC and Someshwara Deva 1126-AD) for 

managing seedling health which is reported by Nene 

(9). The properties of ghee reported by them contained 

vitamin A, vitamin B, calcium, fat, etc and also rich in 

glycosides, which protect the wounded portion from 

infection. Hence, it may be one of the reasons for 

base for differences in per cent weight loss, length 

of sprout and per cent rotted tubers in panchagavya

treatments a histological study was conducted. 

Transverse section of tuber skin showed 

differences in thickness of phellem and arrangement 

of starch granules between different panchagavya

treatments and control. In control, six layers of phellem 

(epidermal) cells followed by single layer of phellogen 

and two layers of phelloderm were observed. Next to 

this, presence of cortical parenchyma having large 

chambers containing starch granules and star type of 

crystals was observed. In panchagavya treatment of 

soaking in 3% solution before planting and spraying 

at 15 days interval followed by soaking the tubers in 

3% panchagavya solution before storage, six to nine 

layers of phellem was observed. Parenchyma cells 

were large and the star type of crystals were one or 

two inside the phellem cells. Starch granules were 

medium in size, and observed in bundles in cortical 

parenchymatic cells.

By spraying panchagavya at 15 days interval 

and soaking the tubers before storage, the tuber skin 

developed six to nine layers of phellem. Parenchyma 

cells were large, crystals were more in phellem cells. 

The starch grains were scattered throughout the 

parenchymatic cells. From histological studies, it was 

observed that, by spraying panchagavya at 15 days 

interval, there is an improvement in number of phellem 

layers and more number of crystals in phellem cells and 

scattered starch granules throughout the parenchyma 

were observed (Plate 1), which reduced the rate 

of transpiration in this treatment. The reduction in 

transpiration was helpful in improving the storability by 

reducing weight loss, delaying sprouting and reducing 

the sprout growth. 

Panchagavya was found to have the properties of 

both fertilizer as well as bio pesticide (www.cowindia.

org, 5). The damage due to insects was reduced 

in all panchagavya treatments than recommended 

cultural practices followed crop but not to the level of 

by reducing insect damage in store by 48.6 per 

cent over no soaking. Soil drenched with Maha 

Panchagavya slurry 10 per cent successfully controlled 

the wilt of tomato (Mishra, 8) and it was found to be 

superior to carbendazim in reducing the plant disease 

index and increased the vigour of the plant and fruit 

yield of tomato (Reddy and Padmodaya, 15). Maha

Panchagavya was found to activate soil and to protect 

plants from diseases (Upendra, 19).

were grown organically and stored with different 

treatments of panchagavya was evaluated to study 

the effect of these treatments in the subsequent crop. 

The results indicated that the tubers which were 

grown with panchagavya spray at 15 days interval in 

performed equally well with reference to the total 

yield (Table 2). But, the total yield of this treatment 

cultural practice) both under soaking and non soaking 

conditions. However, the seed tuber yield (10.75 t/

superior under soaking than non soaking of this same 

by soaking in 3% panchagavya solution will result in 

more number of seed sized tubers and the total yield 

is superior to the control. This improvement in yield 

of this treatment over control is mainly because of 

its better performance in the store where it recorded 

lesser weight loss, lesser number of sprouted tubers 

and also lesser sprout weight. 

Hence, it can be concluded that for seed 

production purpose the crop should be sprayed with 

3% panchagavya and the resultant produce needs 

to be stored by soaking it in the same solution. For 

ware potato production the produce from spraying of 

panchagavya 3% solution at 15 days interval can be 

stored as such without soaking treatment. 
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Fig. 1. Changes in the tuber skin of stored tubers that were harvested from Panchagavya foliar spray and soaked in 
Panchagavya and stored under normal condition - Transverse section.



403

Effect of Organic Sprays on Storage of Seed Potatoes

T
a
b

le
 
1
. 

E
ff
e
c
t 

o
f 

p
a
n
c
h
a
g
a
v
y
a

p
a

n
c
h

a
g

a
v
y
a

T
re

a
tm

e
n
t

-1

-1
M

e
a

n
M

e
a

n

C
o
n

tr
o

l
C

o
n

tr
o

l

p
a
n
c
h
a
g
a
v
y
a

p
a
n
c
h

a
g
a
v
y
a

4
2
2

 p
a
n
c
h
a
g
a
v
y
a

p
a
n
c
h

a
g
a
v
y
a

4
4
2

p
a
n
c
h
a
g
a
v
y
a

p
a
n
c
h
a
g
a
v
y
a

p
a
n
c
h
a
g
a
v
y
a

M
e
a
n

4
9
0

<

T
re

a
tm

e
n
t

N
S

N
S

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
T

re
a
tm

e
n
ts

 
×

N
S

N
S



404

Indian Journal of Horticulture, September 2011

Fig. 1. panchagavya on storage behaviour of potato seed tubers.
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