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Studies were under taken to standardize the concentration of salt solution for upgrading 

CORH 3 hybrid rice and its parental line seeds through floatation technique in the Department 

of Seed Science and Technology, Tamil Nadu Agricultural University Coimbatore. Considering 

the various seed quality attributes such as seed recovery (68.6 %, 93.6 % and 71.4 % in A line, 

R line and hybrid respectively), separation of split husk seeds (1.2 %, 0.06 % and 4.2 % in A line, 

R line and hybrid respectively), seed germination (85 %, 93 % and 92 % in A line, R line and 

hybrid respectively) and vigour (2822, 3352 and 3329 in A line, R line and hybrid respectively), 

grading the seeds by floatation method using six per cent sodium chloride salt solution was 

found to be the optimum for seed quality up gradation in CORH 3 hybrid rice and its parental 

lines for various physical and physiological attributes studied. 
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India is the second largest hybrid rice growing 

country in the world after china. Area under hybrid 

rice in India has increased from 10,000 ha in 1995 

to more than 7,50,000 ha by 2005 with concomitant 

increase in seed production from mere 200 tonnes 

to 12,000 tonnes. It is expected that the hybrid rice 

will be cultivated in an area of around three million 

hectares in India by 2015 requiring about 50,000 

tonnes of hybrid seeds (Subbaiah, 2006). In hybrid 

rice seed production, initial seed quality is important 

for obtaining uniform, healthy and vigorous crop 

stand. Among the seed quality attributes, seed size 

and weight (density) are most important. Seed 

processing using cleaner-cum-grader separates 

the seed on the basis of seed size. However, this 

grader cannot entirely separate ill-filled light seeds 

from the mature heavy seeds. Hence, size grading 

alone may not give satisfactory result since hybrid 

rice seeds are highly varied in density due to the 

presence of ill-filled, immature and split husk seeds. 

Separation of good quality vigorous seeds can be 

achieved by floatation methods, where the heavy 

seeds irrespective of their size are separated from 

the lighter ones. Better seedling vigour from heavier 
or larger seed was also attributed to better availability 

rice seeds by using density variations will help the 

hybrid rice growers in improving the planting value 

of seed lot. Hence, an experiment was conducted to 

standardize the concentration of salt solution for 

upgrading CORH 3 hybrid rice and its parental line 

seeds through floatation technique 

Materials and Methods 

Cleaned and graded seeds of CORH 3 hybrid 

rice and its parental line seeds were upgraded using 

different concentrations of salt solutions viz., 0, 4, 5, 

6 per cent, prepared using sodium chloride  

(common salt) dissolved in water. About 500 g of 

seed sample was placed into the solution of each 

concentration separately and stirred well. Upon 

settling, the floating fraction was collected using 

sieve and the sinkers were collected after decanting 

the solution. The floaters and sinkers were then 

washed thoroughly with water to remove all the 

traces of salt adsorbed on the seeds. The seeds of 

both the fractions were then dried back to their 

original moisture content and the seed recovery and 

split husk seeds percentages were recorded as 

follows (Kamaraj, 2001). 

and mobilization of reserve food (Pollock and Roos, 

1972). The superiority of density graded seed lots 

had been well established in several crops (Patil 

and Sarode, 1988 in wheat; Baudet and Misra, 1991 

Seed recovery 

(per cent) 

Weight of sinkers (g) 
= 

Total weight of 
x 100

 

seeds (g) 

in maize, Podlaski and Wzorek, 1993 in barley and 

Vimala and Ponnuswamy, 2002 in rice). 

Comprehensive information on upgrading hybrid 

Split husk 

seed (per = 

cent) 

Weight of seeds with split hust (g) 
x 100 

Total weight of seeds (g) 
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Four replicates of 100 seeds 

each were taken at random from 

each treatment and placed for 

germination in roll towel medium 

and kept in the germination room 

maintained at a temperature of 

25+1°C and 95+3 % relative 

humidity (RH) and the seedlings 

were evaluated on the 14th day. All 

the normal seedlings were counted 

and expressed as germination 

percentage (ISTA, 1999). The vigour 

index of the seedling was computed 

using the following formula 

suggested by Abdul-Baki and 

Anderson (1973) and expressed in 

whole number. 

Vigour index = Germination (%) x 

Mean seedling length (cm). 

Results and Discussion 

The results on standardization 

of salt solution concentration for up 

gradation of hybrid rice and its 

parental line seeds revealed the 

significant variation among the 

physical and physiological attributes 

studied. The recovery of sinkers 

decreased with increase in 

concentration of salt solution. At four 

percent salt  concentration,  the 

recovery of sinkers was about 85.3 

per cent, which reduced to 83.1 at 5 

per cent concentration and 77.9 per 

cent at 6 per cent concentration. The 

maximum seed recovery of 86.2 per 

cent as sinkers was obtained in 

water. Among the parents and 

hybrid, CB87R recorded the highest 

recovery. 

The occurrence of split husk 

seeds also revealed significant 

differences due to salt solution 

concentration. Use of water alone 

did not separate split husk seeds, 

But, the higher concentration of salt 

solution (6 %) lead to increased 

removal of split husk seeds    (55.2 

%). This result clearly indicated that 

the split husk seeds could be 

effectively separated by higher 

concentration of salt solution due to 

the lower seed weight of split husk 

seeds than the normal seeds. The 

better efficacy of salt solution over 

water is due to the higher specific 

gravity (<1) of salt solution. Sinker 

seeds contain significantly lesser 

split husk seeds than the floaters. 

T
a
b

le
 1

. 
 E

ff
e

c
t 

o
f 

fl
o

a
ta

ti
o

n
 m

e
th

o
d

 o
f 

s
e

e
d

 g
ra

d
in

g
 w

it
h

 d
if

fe
re

n
t 

c
o

n
c

e
n

tr
a

ti
o

n
s

 o
f 

s
a

lt
 s

o
lu

ti
o

n
 o

n
 s

e
e

d
 r

e
c

o
v
e

ry
 a

n
d

 s
p

li
t 

h
u

s
k

  
s

e
e

d
s

 i
n

 C
O

R
H

 3
 r

ic
e

 

h
y

b
ri

d
 a

n
d

 i
ts

 p
a

re
n

ta
l 
li

n
e

s
. 

S
e
e
d

  r
e
c
o
v
e
ry

  (
%

) 
S

p
lit

 h
u
s
k

 s
e
e
d
s

 (
%

 )
 

S
in

k
e
rs

 
F

lo
a
te

rs
 

S
in

k
e
rs

 
F

lo
a
te

rs
 

L
in

e
s

 

(V
) 

S
a
lt
  c

o
n
c
. 

(%
) 

 (
C

) 
 

0
  
(w

a
te

r)
 

A
 

lin
e
 

R
 

lin
e
 

H
yb

rid
 

M
ea

n 
A

 

lin
e
 

R
 

lin
e
 

H
yb

rid
 

M
ea

n 
A

 

lin
e
 

R
 

lin
e
 

H
yb

rid
 

M
ea

n 
A

 

lin
e
 

R
 

lin
e
 

H
yb

rid
 

M
ea

n 

7
7
.2

 

(6
1

.4
8

) 

7
6
.2

 

(6
0

.5
0

) 

7
2
.2

 

(5
8

.1
8

) 

6
8
.6

 

(5
5

.9
2

) 

7
3
.5

 

(5
9

.0
2

) 

- 

9
5
.9

 

(7
8

.3
2

) 

9
4
.9

 

(7
6

.6
9

) 

9
4
.6

 

(7
6

.6
5

) 

9
3
.6

 

(7
5

.3
3

) 

9
4
.8

 

(7
6

.8
2

) 

- 

8
5
.7

 

(6
7

.7
8

) 

8
4
.8

 

(6
7

.0
5

) 

8
2
.5

 

(6
5

.2
7

) 

7
1
.4

 

(5
7

.6
7

) 

8
1
.1

 

(6
4

.2
3

) 

- 

8
6
.2

 

(6
8

.1
9

) 

8
5
.3

 

(6
7

.4
6

) 

8
3
.1

 

(6
5

.7
3

) 

7
7
.9

 

(6
3

.3
6

) 

- 

2
2
.8

 

(2
8

.5
2

) 

2
3
.7

 

(2
9

.1
3

) 

2
7
.7

 

(3
1

.7
6

) 

3
1
.4

 

(3
4

.0
8

) 

2
6
.4

 

(3
0

.9
2

) 

- 

4
.0

 

(1
1
.5

4
) 

5
.2

 

(1
3

.1
8

) 

5
.4

 

(1
3

.1
4

) 

6
.3

 

(1
3

.5
4

) 

5
.2

 

(1
3

.1
8

) 

- 

1
4
.2

 

(2
2

.1
4

) 

1
5
.2

 

(2
2

.9
5

) 

1
7
.5

 

(2
4

.7
3

) 

2
8
.5

 

(3
2

.2
7

) 

1
8
.8

 

(2
5

.7
0

) 

- 

1
3
.7

 

(2
1

.7
2

) 

1
4
.7

 

(2
2

.5
4

) 

1
6
.8

 

(2
4

.2
0

) 

2
2
.0

 

(2
7

.9
7

) 

- 

3
.0

 

(1
0

.9
7

) 

2
.2

 

(8
.5

3
) 

1
.5

 

(7
.0

3
) 

1
.2

 

(6
.2

6
) 

2
.0

 

(8
.1

3
) 

1
6
.1

 

(2
3

.6
6

) 

1
.3

 

(6
.5

5
) 

0
.7

 

(4
.8

0
) 

0
.4

 

(3
.6

3
) 

0
.0

6
 

(1
.0

4
) 

0
.6

6
 

(4
.6

6
) 

1
.6

 

(7
.2

7
) 

7
.0

 

(1
5

.3
4

) 

5
.4

 

(1
3

.4
4

) 

5
.0

 

(1
2

.9
2

) 

4
.2

 

(1
1
.8

3
) 

5
.4

 

(1
3

.4
4

) 

1
9
.2

 

(2
5

.9
9

) 

3
.8

 

(1
1

.2
4

) 

2
.7

 

(0
.4

6
) 

2
.3

 

(8
.7

2
) 

1
.8

 

(7
.7

1
) 

- 

6
7
.2

 

(5
5

.0
6

) 

7
0
.0

 

(5
6

.7
9

) 

7
1
.8

 

(5
7

.9
2

) 

7
3
.4

 

(5
8

.9
5

) 

7
0
.6

 

(5
7

.1
7

) 

- 

8
.7

 

(1
7

.1
5

) 

1
0
.0

 

(1
8

.4
3

) 

1
6
.0

 

(2
3

.5
8

) 

1
8
.0

 

(2
5

.1
0

) 

1
3
.2

 

(2
1

.3
0

0
 

- 

6
8
.4

 

(5
5

.8
0

) 

7
1
.6

 

(5
7

.8
0

) 

7
2
.4

 

(5
8

.3
3

) 

7
4
.2

 

(5
9

.4
7

) 

7
1
.6

 

(5
7

.8
0

) 

- 

4
8
.1

 

(4
3

.9
1

) 

5
0
.5

 

(4
5

.2
9

) 

5
3
.4

 

(4
6

.8
9

) 

5
5
.2

 

(4
7

.9
8

) 

- 

4
 

5
 

6
 

M
e

a
n

 

B
u

lk
 

- 
- 

1
2
.3

 

(2
0

.5
3

) 

- 

V
 0
.2

8
 

0
.5

6
 

C
 0
.3

2
 

0
.6

5
 

V
C

 

0
.5

6
 

1
.1

3
 

V
 

C
 0
.3

2
 

0
.6

5
 

V
C

 0
.5

6
 

1
.1

3
 

V
 

C
 

V
C

 

0
.2

7
 

N
S

 

V
 0
.2

6
 

0
.5

3
 

C
 0
.3

0
 

0
.6

1
 

V
C

 

0
.5

3
 

1
.0

7
 

S
E

d
 

C
D

 (
P

=
0
.0

5
) 

0
.2

8
 

0
.5

6
 

0
.1

3
 

0
.2

8
 

0
.1

6
 

0
.3

2
 

(F
ig

u
re

s
 i
n

 p
a

re
n

th
e
s
e
s

 a
re

 t
ra

n
s
fo

rm
e

d
 v

a
lu

e
s
) 



35 

 
In other wards, the split husk seeds 

were less (5.3 %) in sinkers than in 

the floaters (51.8 %), irrespective of 

the lines and hybrid and concentration 

of the solution (Table 1). Kamaraj 

(2001) reported that split husk 

seeds possessed lesser weight, 

germination and vigour than the 

normal seeds. Among the varieties, 

CB 87 R recorded lesser of split 

husk seeds (0.66% in sinkers and 

13.2% in floaters) than TNAU CMS 

2A (2% in sinkers and 70.6% in 

floaters) and CORH 3, (5.4% in 

sinkers and 71.6 % in floaters) 

probably due to as a result of 

outcrossing. These results are in 

agreement with earlier report by 

Ramanadane (2003). 

In the present study, the 

germination of seeds graded by 

different salt concentration also 

showed significant differences. The 

germination of sinkers increased 

with increasing salt concentration. 

The maximum germination of 85%, 

93% and 92% in A line, R line and 

hybrid seeds, respectively was 

recorded by the sinkers of 6% salt 

solution concentration with the 

corresponding vigour improvement 

((Table 2). Besides, the superiority 

of sinkers over floaters and 

ungraded bulk had been well 

exhibited in all the concentration of 

salt solution as well as varieties. 

Heavy seeds were found to perform 

better than light seed in terms of 

vigour index also. Better seedling 

vigour from heavier seeds might be 

attributed to the better availability and 

mobilization of reserve food. 

These results are in conformity 

with earlier reports of Tomar and 

Prasad (1993) in rice and Vimala 

and Ponnuswamy (2002) in hybrid 

rice. The performance of floaters 

was significantly poor with regard to 

all the parameters studied. The 

better performance of sinker over 

floater might be attributed to better 

filling and maturity of the seeds 

(Fergusan and Turner, 1971) which 

provided the higher initial capital 

(Hewston, 1964). Roy et al. (1996) 

found that in rice, mean seed weight, 

germination rate and seedling 

vigour increased with increasing 

seed    weight    and    therefore 
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suggested to select larger seeds to achieve good 

stand establishment. 

Besides germination and vigour improvement, 

the lusture of hybrid rice seed was significantly 

improved by salt upgradation due to the removal of 

ill-filled, immature, insect infested and split husk 

seeds as floaters. Even though the seed recovery 

was less when upgraded using six per cent salt 

solution, considering the various seed quality 

parameters such as removal of split husk seeds 

and improvement in seed weight, germination, 

vigour and lusture six per cent, salt solution could 

be used for grading the seeds of A parental lines 

and hybrid studied. The loss in seed recovery could 

be compensated by the recovery of high quality seeds 

with lesser split husk seeds along with high vigour 

and viability. Hence, it could be suggested that for 

seed quality upgradation in CORH 3 hybrid rice and 

its parental lines through floatation method, six per 

cent sodium chloride salt solution was found to be 

optimum. 

References 

Adbul-Baki, A.A. and Anderson, J.D. 1973. Viability and 

leaching of sugars from germinating barley. Crop Sci., 

1: 31-34. 

Baudet, L. and Misra, M. 1991. Quality attributes of maize 

seed processed by a gravity table. Revista Brasileria 

de Sementes, 13: 91-97. 

Ferguson, D. and Turner, J.H. 1971. Influence of unfilled 

cotton seed on emergence and vigour. Cop Sci., 11: 

713-715. 

Hewston, L.J. 1964. Seed size studies in some vegetable 

species. M.Sc.(Ag.) Thesis, University of Birmingham. 

Kamaraj, A. 2001. Studies on split husk occurrence 

in hybrid rice. M.Sc.(Ag.) Thesis, Tamil Nadu 

Agricultural University, Coimbatore. 

ISTA, 1999. International rules for seed testing. Seed Sci. 

and Technol., 27: Supplement rule, 27-31. 

Kamaraj, A. 2001. Studies on split husk occurrence in hybrid 

rice. M.Sc.(Ag.) Thesis, Tamil Nadu Agricultural 

University, Coimbatore. 

Patil, V.N. and Sarode, S.D. 1988. Seed quality studies in 

wheat as influenced by specific gravity separator. 

Seed Res., 16: 114-116. 

*Podlaski, S. and Wzorek, H. 1993. Effect of method of 

upgrading seed on seed quality and yield of spring 

barley cv. Arts. Aklimaty Zacji, Roslin, No. 185: 39- 

48. 

Pollock, B.M. and Roos, E.E. 1972. Seed and seedling vigour. 

In Seed Biology I, T.T. Kozlowski (Ed.), Academic 

Press, New York, p. 313-387. 

Ramanadane, T. 2003. Studies on seed ageing and crop 

performance of aged seeds of maize (Zea mays L.) 

hybrids and parental lines. Ph.D. Thesis, Tamil Nadu 

Agricultural University, Coimbatore. 

Roy, S.K., Hamid, A., Miah, M.G. and Hashem, A. 1996. 

Seed size variation and its effects on germination 

and seedling vigour in rice. J. Agron. and Crop Sci., 

176: 79-82. 

Subbaiah, S.V. 2006. Several options being tapped in rice. 

The Hindu - Survey of Indian Agriculture : 50 - 55. 

Tomar, J.B. and Prasad, S.C. 1993. Studies on the seed 

vigour and quantitative characters and their inter 

relationship in rice. J. Maharashtra Agric. Univ., 18: 

181-183. 

Vimala, R. and Ponnuswamy, A.S. 2002. Standardization 

of processing methods for hybrid rice seed. Seed 

Tech. News. 32: 157. 

 
 

Received: November 11, 2009; Accepted: February 15, 2010 


