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Abstract: The objective of the investigation was to ascertain the effect of storage to the seed membrane
integrity and mineral ions leakage of horse gram seed by vigour and biochemical test results on mineral
composition of the seed soaked solution used for the electrical conductivity reading. Analysis revealed storage
temperature has great impact to the seed coat integrity and K is the most important ion to determine the+

electrical conductivity results. Results also showed that minerals present in the seed need to maintain in order
to maintain seed viability.
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INTRODUCTION  The present investigation was conducted to evaluate

Seed production usually requires fast decisions to and mineral ions leakage of horse gram seed by vigour
improve the efficacy of seed handling during harvesting, and  biochemical test results on mineral composition of
processing and storage. Seed technologists have focused the seed soaked solution used for the electrical
on the development or improvement of procedures which conductivity reading.
allow rapid and consistent identification of higher quality
seed lots. This research verified the effectiveness of the MATERIALS AND METHODS
different storage temperature to the seed coat and leached
ions of horse gram (Macrotyloma uniflorum) seeds.  The material was collected from Uttarkashi,
Many events contribute to declines in seed vigour and Joshimath and Rudraprayag districts of Uttarakhand state,
viability. Marcos-Filho et al. [1] found that the potassium India. The experiment was laid out in Randomized Block
leachate test provides reliable information on the Design (RBD) with four replications.
characterization of the maturation process and on the
evaluation of soybean seed vigour. Literature has shown Estimation of Nitrogen: Dried sample (2g) was taken in
that the potassium leakage may be used as an indicator of 500 ml flask in which 10 gm digestion mixture (9.5 gm of
cell membrane integrity [2, 3]. The potassium leachate test potassium  sulphate  and  0.5 g  of copper sulphate) and
is based on the same principle of the electrical 20 ml of concentrated sulphuric acid were added. Small
conductivity test focusing on a specific ion, while the pieces of calcium carbonate were introduced into the flask
electrical conductivity test evaluates a set of electrolytes to check the bumping. The flask was then kept on the
release [4]. Pea seeds with below 7% moisture content electrical heater till the colour of the digested material
show reduced viability, increased electroconductivity and become light bluish-green. The flask was cooled
damage to the testa. The loss of viability of seeds after overnight and the material was diluted with distilled water
treatment at high temperature was related to the loss of to make the aliquot of 250 ml in a volumetric flask. The
membrane integrity and desiccation [5]. So far relatively aliquot (25 ml) was taken in 300 ml flask to this 80 ml of
few studies have aimed determining which specific saturated sodium hydroxide solution was added and kept
cations are leached from an imbibing seed. Researchers on the electric heater with distillation unit connected
have not focused on horse gram seeds to clarify this through a trap to the condenser. The lowest end of the
doubt so far. condenser  was  dipped in a solution of 25 ml of 2% boric

the  effect  of  storage  to  the seed membrane integrity



2 4ml of N/7 H SO used x 0.002 x 10 x 100Per cent of N = 
g of sample taken for digestion

Solution Conductivity  Control ConductivityConductivity (µs/cm/g) = 
Weight (g) of replicate

−
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acid containing Toshiro’s indicator in a 250 ml beaker. Cold Test: Four replications of 50 seeds per sample were
Distillation was carried out for 30 minutes during which all planted to plastic boxes (60x30x10cm) having substratum
the ammonia released was trapped in the boric acid (mixture of sand and soil). The seedbed water content was
solution. The distillate collected was titrated against N/7 adjusted to 60% water holding capacity, maintained at
sulphuric acid solution. The per cent of nitrogen was 10°C for 7 days and then transferred to a germinator at
calculated by using following formula: 25°C for 4 days. The results were expressed in percent

Estimation of Potassium: 2.5 ml of digested solution was
made up to 50 ml with distilled water in a 50 ml volumetric RESULTS AND DISCUSSION
flask and read in potassium filter using Flame photometer
Unit CL-31 and directly read the potassium in ppm. The amounts of Ca , N  and K  ions leached to the

Estimation of Calcium: 0.1 ml of digested solution was temperature (Table 1). The maximum leakage is
made up to 50 ml with distilled water in a 50 ml volumetric responsible for the weak integrity of seed coat membrane,
flask  and read  in  calcium  filter   using  Flame so vigour level will be decreased in such case. Similarly
photometer  Unit  CL  and  directly read the calcium in minimum leakage show the strong integrity of the seed
ppm in the sample. membrane that means vigour level will be comparatively

Accelerated Aging: A single layer of seed of each sample ions has significant effect to the emergence of seedling
was placed  on a wire mesh screen and suspended over (Table 2). When estimate the relationship of leached ions
40 ml  of  water  inside a plastic accelerated aging box, of the samples of two storages significant positive
held  at  41°C and 100% RH for 72 h in an incubator. relationship was observed. The relationship between the
After this aging  period,  four  replicates of 50 seeds each leakage ions was recorded with high magnitude. The
were tested for germination as described. Seed water positive relationship revealed the proportion of leached
content (oven method at 100°C for 24h) was also mineral  ions  of deep freezer corresponds to the freezer.
determined before and after the aging period. It also showed that storage type did not influence the

Electrical  Conductivity  (EC)  Test:  A  seed  sample  of it is notable that the leakage amount of Ca and N  was
25 seeds  is weighed and surface sterilized. Washed seeds recorded  at par with small quantity for all the samples.
are immersed in 100 ml of water at 25°C for 24 hrs. The The maximum potassium leachate ion after seed coat
steep water (leachate) is decanted. The conductance of degradation confirms that to conserve the potassium we
distilled  water  and  leachate  is  measured in a beaker. need a very rigid storage that is by much lowering the
The electrode is thoroughly washed using a wash bottle temperature to stop the biochemical activity.
and wiped  with  a  clean  tissue paper before reusing.  The least per cent of variation recorded at the first
The reading is expressed as µs/cm/g of seed. It is count and final count average seedling emergence of the
calculated as follows; seed samples stored in deep freezer whereas higher

to deep freezer (Table 2). Data revealed that storage

Leakage  Rate: For leakage rate reading was recorded and biochemical activity (by lowering or stopping the
after 30, 60, 90, 120, 150 and 180 minutes of imbibition activity) which results in the protection of mineral ions
period. The leakage rate was calculated as follows; from leakage and prolongs the life span of seed viability.

Leakage rate = n1/1 + n2/2 + . . . . . . . . . + nx/x showed little change in germination during storage,
Where, n1. . . .nx = conductivity value on time 1 to x regardless  of seed samples from different sources
1. . . . . x = recorded periods whereas  when  the entire seed samples of freezer, stored

emerged seedlings per seed lot [6].

Statistical Analysis: Data obtained from selected plants
were subjected to the analysis of variance.

+2 + +
2

soaking solution increased with the increase of the

high. From the analysis it is also confirmed that leached

selective  conservation  of particular mineral. In the data
+2 +

2

variation per cent was observed in freezer in comparison

conditions  have  a great effect to the seed quality. It
(deep  freezer)  can  maintain  the  seed   coat  property

Seeds of horse gram stored at below -10°C practically



World J. Agric. Sci., 7 (4): 476-479, 2011

478

Table 1: Estimation of leachates for two storage conditions
Sources of seed samples Element ion leached Deep freezer Freezer
Rudraprayag K (µgK g ) 6.33 7.33+ + 1

Ca (µgCa g ) 0.90 1.76+2 2+ 1

N (µgN  g ) 0.90 1.762 2
+ + 1

Uttarkashi K (µgK g ) 15.34 17.00+ + 1

Ca (µgCa g ) 0.94 1.10+2 2+ 1

N (µgN  g ) 0.94 1.102 2
+ + 1

Joshimath K (µgK g ) 13.33 16.33+ + 1

Ca (µgCa g ) 0.67 0.76+2 2+ 1

N (µgN  g ) 0.67 0.762 2
+ + 1

Table 2: Analysis of seedling emergence per cent of the samples of two different seed storage
Storage
---------------------------------------------------------------------------------------------------------------------------------------------------
Deep freezer Freezer
----------------------------------------------------- ----------------------------------------------------------

Sources of seed samples First count Final count First count Final count
Rudraprayag 30.00 45.000 20.000 30.00
Uttarkashi 25.00 60.000 10.000 40.00
Joshimath 10.00 30.000 00.000 15.00
SEm± 7.361 10.608 7.072 8.899
CV (%) 48.04 33.330 100.000 44.41

Table 3: Mean values from conductivity test after imbibition of three horsegram seed lots (local cultivar) stored in freezer and deep freezer
Freezer Deep freezer
------------------------------------------------------ -----------------------------------------------------

Time period (min.) Joshimath Uttarkashi Rudraprayag C.V. (%) Joshimath Uttarkashi Rudraprayag C.V. (%)
30 0.006 0.006 0.013 48.5 0.000 0.002 0.000 173.2
60 0.006 0.012 0.018 50.0 0.006 0.006 0.004 21.6
90 0.015 0.022 0.024 23.2 0.006 0.017 0.008 56.7
120 0.024 0.023 0.030 14.7 0.012 0.027 0.013 48.3
150 0.031 0.038 0.036 10.3 0.021 0.036 0.026 27.6
180 0.038 0.043 0.042 6.4 0.028 0.043 0.028 26.2
Leakage rate (µScm g ) 0.032 0.042 0.051 22.8 0.016 0.030 0.016 39.11 1

above -10°C, a significant loss in germination occurred potential of seed lots (Table 4). Main difference between
during storage. This reduction on seed germination can these  tests  was the rapidity to provide information. In
be attributed to the more stressful conditions in storage the  table  it  can  be seen vividly that the first 30, 60 and
at higher temperature. 90 minutes imbibition of the seed samples of deep freezer

 The electrical conductivity (EC) test showed slight were almost intact where leakage rate observed was
decrease in vigour of seed samples stored at deep freezer negligible. The effective nature of the deep freezer seed
(Table 3). However, under higher storage temperatures, storage lies behind the nullified of the seed biochemical
the EC increased during storage. Small changes in activities. Data also showed that deep freezer storage was
conductivity were observed pertaining to the time period. found better double times than the freezer condition.
The EC increased significantly in seeds stored at freezer Analysis of the aging data exhibited the retention
with a reduction in the level of seed vigour. capacity of seed coat property by the mode of storage

 Conductivity leakage rate can provide information condition which ultimately maintains the seed property
comparable to the other leachate tests for seed coat long last (Table 5). In comparison the comparative
integrity and mineral ion leached (Table 3). The evaluation superiority of the seed coat after storage, the storage
of potassium and calcium released during seed imbibition efficacy of the seed samples was found more effective by
can be used a better indexes for seed vigour assessment deep freezer than the freezer. Using the accelerated aging,
than total electrolytes by the electrical conductivity test Woltz and TeKrony [7] reported that lots of high quality
although potassium leachate and electrical conductivity should show at least 70 or 80% germination after the
tests yielded similar results in the ranking of physiological accelerated  aging  test,  as  a minimum   acceptable  level.
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Table 4: Germination index from cold test of three horsegram seed lots (local cultivar) stored in freezer and deep freezer
Storage
----------------------------------------------------------------------------------------------------------

Sources of seed samples Deep Freezer Freezer
Rudraprayag 0.971 0.192
Uttarkashi 1.220 0.043
Joshimath 0.999 0.085
SEm± 0.096 0.054
LSD at 5% 1.553 2.326

Table 5: Effect of seed aging on germination of three horsegram seed lots (local cultivar) stored in freezer and deep freezer
Moisture (%)
-----------------------------------------------------

Sources of seed samples Before aging After aging Deep Freezer (%) Freezer (%)
Rudraprayag 8.4 20.4 88.00 80.00
Uttarkashi 7.8 19.7 81.33 06.66
Joshimath 8.3 20.5 85.33 74.66
SEm± 03.35 40.88
LSD at 5% 02.85 02.32

This indicates that seed lots assessed in the present 2.  Dias, D.C.F.S., J. Marcos Filho and Q.A.C. Carmello,
experiment of the deep freezer were above the minimum 1996. Potassium leakage test for the evaluation of
suggested values. vigour  in  soybean  seeds.  Seed  Sci.   and  Tech.,

The overall analysis of the results showed that the 25: 7-18.
decrease in seed vigour was directly proportional to the 3. Custódio,  C.C.  and  J.  Marcos Filho, 1997.
increased leakage of Ca, N and K ions, confirming a close Potassium  leakage  test for the evaluation of
relationship  of  membrane  integrity  and  seed  vigour. soybean seed physiological quality. Seed Sci. and
As emphasized from the present results, the quantity and Tech., 25: 549-564.
intensity of leached material are influenced by seed coat 4 Panobianco,  M. and J. Marcos Filho, 2001.
property and storage condition. The K  presented the Evaluation of the physiological potential of tomato+

higher  amount  of  l eachate  into the imbibing solution. seeds by germination and vigor tests. Seed Technol.,
It seems that this ion is the most important or influent on 23: 149-159.
the electrical conductivity results. 5. Shereena, J. and N. Salim, 2006. Influence of seed
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