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Changes in germination,vigor and membrane permeability in soybean [Glycine max (L.) Merr.]
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seeds during accelerated ageing.
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Changes in germination,vigor and membrane permeability in soybean [Glycine max
(L.) Merr.] seeds during accelerated ageing.
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ABSTRACT

The aim of this research was to investigate the effect of changes in germination, vigor
and membrane permeability of soybean [Glycine max . (L.) Merr. cv. CM4] during accelerated
ageing. Seeds were harvested at physiological maturity (the pod was comgletely yellow) and
then dried in the shade until seed moisture was reduced io about 11%. The seeds were
subjected to accelerated ageing during 0 — 7 days. During accelerated ageing the seeds were
tested for germination, vigor, leachate and stained with TZ and Evans blue. The results showed
that germination and vigor of seeds decreased with increasing of ageing period. This decreaes
in seed quality had a tendency to associate with increase in seed leachate. In the first 2 days of
accelerated ageing appeared to be the early stage of seed deterioration. Since both
germination and vigor of seeds did not show any significant difference. In addition, increase in
seed leachate during early imbibition following 1 day of accelerated ageing indicated the early
stage of seed deterioration which may be due to deterioration of membrane. The results of

stained seeds with TZ and Evans blue supported that membrane damage had occured.
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Effect of accelerated ageing on germination, vigor, conductivity of seed
leachate and seed imbibition of soybean.

Effect of accelerated ageing on TZ staining pattern of soybean seeds.
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Figure i

1 Effect of accelerated ageing on conductivity of leachate at different

perinds of soaking of soybean seeds. 13
2  Effect of accelerated ageing of soybean seeds on the course of water

imbibition. 14
3  TZ staining pattern of soybean seeds following accelerated ageing. 15
4  Effect of acclerated ageing on cotyledonary cross section staining

with Evans blue. 19
5  Effect of accelerated ageing on damaged cells of cotyledons expressed

by staining with Evans blue. 20
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1 Analysis of variance for seed germination. 28
2 Analysis of variance for seedling growth rate. 28
3 Analysis of variance for speed of germination. 28
4 Analysis of variance for electrical conductivity of seed leachate (EC). 29
5 Analysis of variance for water imbibition. 29
6 Analysis of variance for viability (TZ test). 29
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Table1 Effect of accelerated ageing on germination, viability, vigor, conductivity of seed leachate

and seed imbibition of soybeans.

Days Germ  Viability SGR Speed Conductivity Imbibition
aged (%) (%)  (mg/seedling) (index) (Us/cm/gseed) (mg/seed)
0 98.0a' 99.3a 48.3a 9.8a 49.8f 181.8a
1 97.3a 94.6a 47.4a 9.7a 56.9f 187.7a
2 96.0a 88.6a 48.9a 9.6a 80.6e 188.1a
3 49.0b 60.0b 41.0b 4.8b 114.8d 186.2a
4 29.0c 54.0b 29.9c 2.8c 145.3c 185.9a
5 od 0d 0d od 201.8b 143.5¢c
6 0d 0d od 0d 211.9b 163.4b
7 0d 0d 0d 0d 253.2a 163.9b

"Means followed by the same letter within a column are not statistically different at p = 0.01

according to Duncan’s multiple range test.
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Figure 1 Effect of accelerated ageing on conductivity of leachate at different
periods of soaking of -soybean seeds. _
0,0 day aged ; 0}1 day aged ; A , 2 day aged, A , 3 day aged,
O,4 day aged ; ® ,5 day aged ; 0,6 day aged; M ,7 dayaged.
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Soaking time (hours)

Figure 2 Effect of accelerated ageing of soybean seeds on the course of water
imbibition.

<>,0 day aged ; ¢ ,1 day aged ; A, 2 day aged; A , 3 day aged,

O, 4 day aged ; ® ,5 day aged ; O, 6 day aged; W ,7 dayaged.
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Figure 3 TZ staining pattern of soybean seeds following accelerated ageing.

Viable seed TZ1 Seed completely stained, stain is normal red color and uniform.

TZ2 Seed completely stained with minor light stained area.

TZ3 Seed completely stained with dark red patches (less than £0%) irreguiary
distributed on cotyledons except radicle hypocotyl axis.

TZ4 Seed stained with dark red patches (less than 50%) irregulary distributed
on cotyledons except radicle hypocotyl axis together with minor unstain
areas on cotyledons except on the axis.

Nonviable seed TZ5 Seed with dark red patches (more than 50%) together with unstained
areas: (1) at juncture of radicle hypocotyl axis and cotyledons; (2) on area
where plumule located; (3) more than one haif of cotyledons.

TZ6 Seed completely stained with dark red: (1) on radicle hypocotyl axis; (2)
more than 50% of upper cotyledons.

TZ7 Seed stained with dark red together with unstained areas which are similar
to TZ5.

TZ8 Seed coinpletely stained with dark red on entire szed.

TZ9 Seed almost entirely unstained except dark red color at radicle hypocoty!

axis and periphereal cotyledons.



Figure 3 TZ staining pattern of soybean seeds following accelerated ageing.
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Table2 Effect of accelerated ageing on TZ staining pattern of soybeans.

Days Viable seed (%) Nonviable seed (%)

aged TZ1 122 TZ3 TZ4 125 TzZ6 127 TZ8 129
0 1.3 153 14.0 12.6 0.6 ND1 ND ND ND
1 39.3 ND 5.3 43.3 5.3 ND ND ND ND
2 32.0 ND 17.3 39.3 10.0 1.3 ND ND ND
3 7.3 ND 21.3 o 10.0 24.0 5.3 ND ND
4 17.3 ND 10.6 26.0 21.3 Ny, 5.3 0.6 0.3

4

ND = notdetect

1090563
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Figure 4 Effect of accelerated ageing (0 - 7 days) on cotyledonary cross section staining with
Evans blue. Control (a); 1 day aged (b); 2 day aged (c); 3 day aged (d); 4 day aged
(e); 5 day aged (f); 6 day aged (g); 7 day aged (h) .
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Figure 5 Effect of accelerated ageing on damaged cells of cotyledons expressed by staining
with Evans blue. Control (a); 1 day aged (b); 2 day aged (c); 3 day aged (d); 4 day
aged (e); 5 day aged (f); 6 day aged (g); 7 day aged (h) .
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Table1 Analysis of variance for seed germination.
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Source df SS MS F F.05 F.01
Treatment 7 43483.83 6211.98 326.946*  2.66 4.03
Error 16 304.00 19.00
Total 23 43787.83 1903.82
Grand Mean = 46.083
cv = 9.46%
Table2 Analysis of variance for seedling growth rate.
Source df SS MS F F.05 F.01
Treatment 7 40398.597 5771.228 1340.227** 2.66 4.03
Error 16 68.899 4.31
Total 23 40467.496 1759.456
Grand Mean = 37.49
Cv =5.54%
Table3 Analysis of variance for speed of germinatoin.
Source df SS MS F F.05 F.01
Treatment 7 434.838  62.120 326.945** 2.66 4.03
Error 16 3.040 0.19
Total 23 437.878  19.038

Grand Mean = 4.6083
9.46%

cv
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Table4 Analysis of variance for electrical conductivity of seed leachate (EC).

Source df SS MS F F.05 F.01
Treatment 7 123175.075 1759.439 482.451** 2.66 4.03
Error 16 583.568 36.47
Total 23 123758.646 5380.811
Grand Mean = 139.345
Cv =4.33%
Table5 Analysis of variance for water imbibition.
Source df SS MS F F.05 F.01
Treatment 7 11122.230 1588.800 480.57** 2.66 4.03
Error 16 52.900 3.3
Total 23 11175.130 485.875
Grand Mean = 26.8490
cv =6.77%
Table6 Analysis of variance for viability (TZ test).
Source df SS MS F F.05 F.01
Treatment 7 40615.833 5802.262 109.477**  2.66 4.03

Error 16 848.000 53.00
Total 23 41463.833 1802.775

Grand Mean = 49.583
CcVv = 14.68%





