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Influence of Seed Size on Seed Quality of Sorghum?

A, SENTHILKUMAR KALINGARAYARY and C. DHARMALINGAM?2

~ Five seed size classes of sorghum CSH 5 hybrid end its parents, CS 3541, ms 2077 A
and 2077 B were studied for the relative differences in seed guality. The 100U-seed weight,
seed volume and specific gravity of seeds showed distinct and significant differences among
sead sizes. The germination and field emsrgence potential of 10, @ and 8 retained seeds
were signiticantly higher than those from 7 and & retained seeds. The seedling vigour assg-
sssed by seedling growth measurements and dry metier estimation in olant paris and 1hs
vigour index values amply showed the superiority of the large and medium size seeds over
the smaller ones, The study had revealed that the optimum sieve size is 8/64™ round per-
forated metal sieve for processing the seed lots of sorghum CSH 5 hybrid and its parental

lines,

A clear understanding of the rela-
tionship of seed size with the quality
attributes - assumes greater importance
to determine the optimum seed size
for a variety. The studies so far carried
out based on seed size and/or seed
weight have been reviewed by Black
(1957), Hyoung etal. (1974) and
Dhillon and Kler (1976). In all this
investigations the nature of influence
of seed size on one or several of the
growth attributes and vield were never
the same in different crops. In the
present study five seed size classess
of sorghum CSH & hybrid and its
parents, CS 3541, ms 2077 A and 2077
B, were studied to bring out the relative
differences in seed quality in respect
to physical and physiological indices.

MATERIAL AND METHODS

The studies were carried out with
hybrid seeds of Sorghum CSH 5 (V4)
and its parents, CS 3541 (restorer line)

(Vo). 2077 B (mazintainer line) (Vi)
and ms 2077 A (female line) (V,). The
seeds were size graded with 10/64°,
(G), 9/64" (Gg), 8/64" (Gs), 7/64"
(G4) and 5[64" (Gs) round perforated
metal sieves. The recovery of seeds in
different size grades was recorded and
expressed as percentage by weight.

The 1000 seed weight was deter-
mined by recording the mean weight
of eight replications and expressed as q.
The seed volume was measured by
immersing 100 seeds in a known quan-
tity of water in a8 measuring cylinder.
The rise in water level was recorded

and expressed as cc/100 seeds. Speci-

fic gravity of seeds was determined by
using specific gravity bottle. Fifty seeds
were used and the determination was
made in duplicate.

The germination tests (ISTA, 1966)
were conducted in paper towels (RT)
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using 4 x 100 seeds randomly counted
and uniformly spaced on the germi-
nation paper and placed at 26°+ 6°C
in the germination room. Germination
was evalvated after seven days and the
normal seedlings were counted and
expressed as germination percentage.
The field emergence potential of seed
was assessed by sowing 400 seeds in
four rows of 100 each in raised beds
and watered to maintain optimum soil
moisture. The normal seedlings were
counted on the 10th day and axpressed
as percentage. Ten seedlings were
taken at random and the length of the
root and shoot was mesasured separa-

tely incm. The same sesdlings were
then dried at 80" C for 24 hours in a

hot air oven. The root and shoot
weights were recorded separately in
mg and the total dry matter content was
coraputed. The vigour index value
was computed using germination per-
centege and total seedling length
(Abdul-Baki and Anderson, 19873) and
expressad as 2 number,

RESULTS AND DISCUSSION

The maximum recovery of seeds
was recorded in 9 and B sieves (Table
1). The largest and smallest seeds
retained by 10 and 5 were 1.0 to 8.2
per cent in the farmer and 2.5 t0 18.2
per cent in the latter., The smaller
seeds retained by seven as more in Vs
followed by V,.

[vol,: ST*N 0. 7

TABLE | Seed tecovery (%)

Vy Ve Vs Va .

061" (Gy) g2 1.8 W 1.3
0f64' (Ga) 42.0 30,4 6.1 445
8/64 (Gy) 377 39.3° 401 432
(64 (Gs) 9.2 212 345 pS5
5/64” (Gg) 2.8 7.3 183 u5

The 1000 seed weight recorded in
respect to seed sizes, varieties and the
interaction between them were highly
significant (Table 1l a). G4 was supe-
rior to other grades followed by G», Gs
G, and Gz, Among varieties, V,; was
superior to V4 while V4 and V3 were
on par with V4. The 1000 seed weight
showed a close positive association
with the seed size classes both in the
hybrid and its parents. The increase in
ssed weight as influenced by seced size
was reported in sorghum ( Hyoung
et al., 1974},

The graded seeds exhibited obvious
differences in their sesd volume and
specific gravity (Table 1l b). Among
varieties the differences within the same
grade was, however, negligible. The
seed volume and specific gravity were
found to be coroliary of seed size.
Selection of seeds for higher seed
weight resulted in increased seed size
and density.-

The germination potential of seeds
showed significant differences between
seed sizoes, varieties and their interac-
tions (Table Il a). The mean germina-
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tion percentages recorded for Gy was
92,or G; 91 and for Gz 86. These
were ona par and superior to G4 (75)
and Gg (56). The germination percen-
tage was observed in CSH 5, 2077 A
and 2077 B (r = 0.7985*%%, 0.9252°*
and 0.9180%*, respactively).

The significant reduction in the
germination capacity of small seeds, 5
and 7 retained, as compared with the
larger and medium grades, could be due
to the inclusion of higher proportion of
shrivelled and immature seeds resulting
from incomplete seed development
(Crocker and Barton, 1953). The diffe-
rential behaviour of the hybrid and its
parental lines in this respect was more
pronounced with smaller seeds than
with the larger or medium grades
Except the last grade, the other seed
size grades of the restorer line had
apparently higher potential for germi-
nation. But the female parent revealed
superiority only with the top two grades.
The hybrid and maintainer line showed
superiority with top three grades in
their germination potential.

The field emergence potential of
seeds revealed highly significant diff-
erences between seed sizes, varieties
and their interactions (Table 11 b).
The mean field emeragence percentages
of Gy was 82, G,;,79 and G379.
Although on par, they were superior to
G4, (60) and G (44). The varieties
V, and V; were on par in their field
emergence potential and superior to
Vs and V4. The interaction brought
out the superiority of the top three
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grades in all the varieties. A significant
correlation between seed size and
field emergence was obtained (r =
0.6669**, 0.5649"%, 08811** and
0.7863**, respectively for V4, Va, Va,
and V). Hyoung et al. (1974) showed
that germination and plant stand were
not related fo seed size in sorghum.

The results pertaining to root
length of seedlings from the standard
germination test showed significant
differences among seed sizes within a
variety and among varieties (Table IV a)
The differences in mean root lengths
recorded in the seedlings from Gg and
G, seeds were respectively 58 and
134 in V4, 7.1 2and 13.5 in V,, 68
and 11,4 in Vs and 4.6 and 13.0cm in
V4. The mean root length of seedlings
obtained from G, seeds was 13 8 cm,
followed by G,, (11.7), Gz (10.1), G,
(8.3) and Gg (6.2). Regarding” the
varieties, V, showed higher potential
over others while V4, V. and Vg were
almost similar in respect to their root
length. The interaction brought out
that the seedlings produced from the
first thiee grades of seeds had higher
root lenath both in the hybrid and its
parents than those from the last two
giades. A positive relationship was seen
between seed size and the root length
of the seedlings (r 09411 **,
0 8088 **, 09308 ** and 0.8B476 %%,
respectively for V5, V5, Vs and V,.)

The mean shoot length of 19.9 and
19.2 cm recorded in respect of G4 and
G,, while on par, were superior to
those of other grades (Table IV b). The
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interaction between them revealed the
superiority of the top three grades for
producing seedlings with higher shoot
length both in the hybrid and its parents.
Seed size and shoot length were also
positively related (r = 08854 *%
0 8:39%* 0.8088 ** and 0.8531 ** for
Vy, Vy V3 and V, respectively). The
vigour index scored on the basis of total
seedling length and germination percen-
tage also depicted the higher vigour
potential of the seedlings obtained from
the first three grades of seeds in all the
varieties. The interactions between
varieties and grades and the significant
correlations observed between them,
amply -demonstrated the superiority of
these grades. A linear relationship
between seed size and seediing growth
was reported by Whalley et al , (1966)
in grass species. The relative increase
in root length and shoot length of
seedlings during early stages of germi-
nation would predict their subsequent
growth performances.

[Vol. 67 Noi7

The root weight of seedlings from
different seed sizes showed marked
differences both in the hybrid as'well
as in the parental lines (Table V a). The
differences in mean values for the seed-
lings from the last and top grade seeds
were 13,0 and 62.0 mg for V;,°16.1
and 89,1 mg for V,, 15.0 and 55.0 mg
for V3 and 11.0 and 51.0 mg for V,.
These differences were highly signi-
ficant and G, was superior to other
grades. Among varieties Vj was
superior to V4 V5 and V4. The interac-
tion between varieties and seed sizes
brought out the higher 'pdtentiél of the
top two grades in all the verieties. A
close association between seed size and
root weight of seedlings seen (r=
0.9491 **, 0.9817 **, 0.8025** and
0.81948 * |, respectively, for V4, V5, Vs
and V,).

The differences in shoot weight of
seedlings observed among grades, varie-
ties and their interactions were highly

TABLE Il a — 1000-Seed Weight (g)

Vi vz V3 V4 Mean cD (P = 0.05)
G1 32,38 32.86 28,23 28.29 30.445 Grades — 7.614 #%
G2 24,66 26.27 22,52 22,28 23 208 Varisties — 1,801 =%
G3  15.04 17.38 16.21 15,33 16,740 Grades X Varieties — 3.617 **
G4 10,00 10,82 9.75 8,21 9,945
G5 5.96 8.02 5,77 5.29 6.260

Iean 17.584 8,02 19,070 16,02
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TABLE 1| ‘b— Seed volume and Specilic gravity

" Sead volume cc.

Sp, graﬁ_w

Vi vz - v3 V4

Vi v2 V3 T4

G1 2.8 28 2.3 2.4

G2 20 . 23 1.9 1.8
G3 1.4 1.6 1.4 1.3
G4 1.0 1.0 1.0 0,8

GE 06 08 04 04

1,105 1121 1164  1.207
0.971  0.825 0986  1.03Z
0749 0726 0821  0.888
0732 0716  0.805  0.871%
0.530 0668 0681  0.649

TABLE |ll & Standard germination (%)

V1 2 v3 V& Mean C.n, (P = 0.05)
86 02 95 94 92

Gi (68.03)  (73,57) (77.08)  (75.82) {73.63) Gisdes = 3.59%%

| 87 94 94 91 Y

G2 (68.87) (75.82) (72.54)  (72.54) (72,44) Veristies = 3.21 %%
83 a7 80 85 _ 66

G3 {65.65) (80.02) (63.44) (67.21) (63,08} Grades » varieties = 7,18 *%
69 93 71 €6 75

G4 (66.17)  (74.84) (67.42)  (54.33) (60.64)
53 73 50 47 56

G5 (46.72)  (58.63) (45.00)  (43.28) (48.41)
76 90 77 77

Mean  (61.08)  (72.54) (63.09) (62,64)

significant (Table V b). The mean shoot
weight (95.6 mg) recorded for the
seedlings raised from G, seeds was
significantly higher than that obtained
with G, Gz, G4 and Gg seeds. Among

the varieties, V, and V, were on par
but superior to Vg and V4. The, inter-
action studied highlighted the superio-
_ rity of Gy and G, seeds for producing
seedlings with. higher shoot weight.
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the shoot weight of seedlings
positive (r = 0.9198%%, 0.9844 *%, noticed among seed sizes, varieties and
0.9262 ** and 0.8921 **for V4, Vo. V3 . their interactions ( Tabie VI'a)). The
and V,, respectively).

As regards the total dry matter

was content, significant differences. were

mean value recorded for the seadlings

TABLE !l b Field emargence (25)

Vi vz V3 va Maan c.D..(p = 0.05)

82 79 77 78 79 Grades 3,93 **
Gl  (64.80) (62.72) (61.34) (62.72) (62.92)

75 84 82 86 82 Varisties 3,52 **
&z {6000 (66.42) (64,90) (68.03) ({64.84)

86 79 79 k| 78 Gradesx varieties 7.86 +%
G3 (68,03) {62.72) (62.72) (57.42) (62.72)

65 74 50 50 60
G4  (53.73) (59,34} (45.00) (45.00) (50.77)

55 a7 40 33 E a4 -
G5 (47.87) {43.2B) {39.23) (35.06) (41.3G)

73 73 . BB 64
Mean (58.91) (58,90) (54.64) (53.65)

TABLE IV a Hoot length (cm.)
Vi V2 V3 va Pean CD (P = 0.05)

Gl 13.4 13,5 11.4 13.0 $2.83 Grados = 0.844 =+
G2 12,6 13.4 10.2 10.8 11,75 Varieties = 0,755 #%
a2 10.2 12.6 8.4 9.4 1015 Varieties . Grades = 1,688 ©#
G4 7.7 a.9 8.1 7.6 8,33
GE 5.8 7.1 6.8 46 6.08
Mean | 9.84. 11.30 8,98 4,08

*# Values in parantheses are the respective are sin transformation of the germinstion: percuntug- and
the Coftesponding C. D, Values (sm -sin) are also given in paranthieses,
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TABLE Vb Shoot length (em)

Vi v2 V3 .ovéd . Mean CD (P = 0,05)

G1 211 158 2.6 217 18.90 Crades = 1,148 =*

G2 20.3 15.4 19.9 21.7 19.33 Varieties = 1,026 =%

G3 - 18.8 14,9 17,1 19.9 17.67 Varioties ¥ Grades = 2,995 **
G4 14.6 1.7 15.2 18.0 14,88 -

G5 12.5 9.0 14.9 11.6 12.00

tean 17.46 13.36 17.62  18.58

TABLE Va Roat weight ( mg/10 seedlings )

Vi V2 va V4 Mean cD (P = 0.05)
G1 62 89 55 61 64,25 Gredes = 4,164 ©#
G2 48 ‘61 aa 40 46.50 Varieties = 3,715 %%
G3 28 48 20 as 32.25 Varieties » Gradas = 8,308 *% ’
Gé 22 28 25 33 | 26.50 '
G5 i3 16 15 11 13,75

iiean 34.8) 48.40 31.40 33,60

TABLE Vb Shoot Weight [mg/10 zeedlings)

vi v2 3, va Mean  CO (P = 0.05)
G1 186 135 110 a6 131.75
G2 125 134 101 - 181 137,75 Grades = 7.581 &%
a3 95 113 L} 108 102.03 Varieties = 7,049 *%
G4 68 77 87 72 71.00 Vatieties X Grades = 15.763 £=
C5 3t 71 29 23 40,75
Mean 1136 1080 798 87.2
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TABLE VI a Total dry matter production (m_ /10 seedlings)

Vi w2 Uk Va4 Mean CD (P = 0.05)
G1 1486 208 138 147 159.75 Grﬂn‘:la'?.: ?.ﬂﬁ_1 =
G2 120 1560 124 134 132.00 Varieties = 7,067 =¥
G3 89 - 113 58 94 88.50 Varieties % grades = 15,802 ##
G4 59 68 68 89 71,00 B
Gb 28 as 36 30 33,00
Mean 88.40 115,40 84.80 98.80

TABLE VI b Vigour index (Germination 9 % Tetal seedling length. cm)

v V2 va va Mean CD (P = 0,05)
G1T 28569 2690 3057 3242 28870 Grades = 193 =%
G2 2861 2740 2736 2955 2822,8 Varieties X Grades = 387 #*
G3 2404 2693 2039 2480 2404,0
G4 1523 2006 1754 1672 17389
G5 956 1175 1078 763 890,5
Mean 2140.6 21326 2220.4

2260.8

raised from G, was 159.7 mg and this
was superior to the other ‘treatments.
Among the varieties the seedlings from
V, had higher dry matter content than
those of other varieties. The interaction
also-brought out the greater potential
of larger seeds compared to smaller
seeds.

~ The dry mattér production of the
plaht parts viz., root, shoot and the
sum depended on the rapidity with
which the seedlings wore able to grow

and reach the autotrophic stage. The-

A60

variation in these parameters observed
with the graded seeds in a standard
germination test were all found to be
highly significant.  The proportionate
decrease in the root, shoot and total
dry matter content of seedlings with
decraase in seed size have been repor-
ted by Boyd etal, (1971) in barley
and Ries and Everson (1973) in wheat
Results obtained in this study with
these parameters as well as with the
vigour index value established the
superiority of 10, 9and 8 retained
seeds over the smaller ones,
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The results had amply revealed the
necessity of grading the seed lots of
sorghum to secure good seeds of uni-
form size and vigour which would
result in good germination and vigorous
plants. 'Cunsidering seed recovery and
quality, 8/64" round perforated metal
sieve is found to be optimum for pro-
cessing the seed lots of CSH 6 hybrid
and its parents, CS 3541, ms 2077A
and 20778,
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