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Effect of Soybean Seed Desiccation
with Silica Gel on TTC Staining
Germination, Vigor and Seed Coat Cracking
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ABSTRACT
Soybean ( Glycine max ( L. ) Merr. cv. Tamahomare ) seeds were subjected to five different
ratios of seed to silica gel, ranging from 5 : 1to 50 : 1 weight basis, until moisture content of 6%
was obtained. The ratios of 20 : 1 and 30 : 1 seemed to be optimum as no significantly detrimental
effects on seed viability and vigor were observed. The other ratios, 5 : 1, 10 : 1 and 50 : 1, had
no significant effect on viability, but they significantly reduced vigor and increased seed coat
cracking. However, no correlation between vigor and cracking was detected.
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Figure 1. Effect of ratios of seed to silica gel on the reduc-
tion of moisture content in soybean from 14.2
0w6%.[ ,5:1; 4,10:1;/,20:1; @,
30:1;0,50: 1 ratio.

Table 1 Effect of ratios of seed to silica gel on TTC staining patterns of soybean seeds.

TTC staining pattern

~ ~ope 1
Seed : Silica gel Viable Non - viable

TZ1 TZ2 TZ3 TZ4 TZ5 TZ6 TZ7 TZ8 TZ9 TZ10 TZi1 TZI2
Control 46.0 31.5 4.0 12.5 ND® 3.0 2.0 1.0 ND ND ND ND
51 43.0 29.0 6.5 15.5 2.0 3.0 ND 0.5 ND 0.5 ND ND
10 : 1 51.0 21.5 3.0 19.5 1.5 1.5 1.5 0.5 ND ND ND ND
20 01 34.5 32.5 5.5 18.0 1.0 4.0 1.0 2.5 ND 0.5 0.5 ND
30 ;1 34.5 31.5 2.5 17.5 3.5 7.0 1.5 1.5 ND 0.5 ND ND
50 11 48.5 22.5 6.0 15.5 ND 4.0 2.0 1.0 0.5 ND ND ND

1 . - . .
Ratio of seed to silica gel, weight basis
2
ND = not detected
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Viable

Non-viable

Figure 2. Staining patterns of freshly harvested soybean seeds after the TTC test.

TZ1
TZ£2
TZ3
TZ4
TZS
TZ6
TZ7
TZ8

TZ9

TZI10
TZ11
TZ12

Seed completely stained.

Seed completely stained with minor light stained area.

Seed completely stained with dark red patches ( less than 50% ) irregularly distributed excepl redicle-hypocotyl axis or at the point of
attachment of cotyledons to axis.

Seed completely stained with light stained area occupying about 50% or more.

Seed stained lightly.

Minor unstained area ( less than 20% ) irregularly distributed on the cotyledons except at the juncture of cotyledons and radicle-hypocotyl
axis,

Seed with unstained areas : { | ) on or near point of atachment of cotyledons and radicle-hypacotyl axis over lacation where pluumule
develops; ( 2) at the point of attachment of cotyledons o axis.

Seed completely stained with abnormal dark red : ( 1 ) on radicle-hypocoryl axis ; ( 2 ) in more than 50% of the upper cotyledonary
tissue including axis ; ( 3 ) at the point of artachment of cotvledons and axis over plumule position.

Seed completely stained with dark red.

Seed comprised both abnormal dark red and more or less unstained area.

Seed unstained except radicle-hypocoryl axis stained abnormal dark red.

Seed completely unstained.
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Figure 3. Effect of silica gel drying on seed coat cracking
in sovbean seeds.

Table 2 Effect of ratios of seed to silica gel on TTC test, germination test, vigor test and seed coat

cracking.

Seed : Silica gelI Viable seed Germination Vigor Seed coat
treatment in TTC ( % ) (%) (%) cracking ( % )
Control 97.0a2 97.5a 95.0a 0.5¢

S &l 99.0a 98.5a 89.0bc 18.0a

10 : 1 98.0a 97.5a 89.5bc 18.8a

20 : 1 95.5a 94.5a 91.5ab 9.8b

30 : 1 96.5a 96.5a 95.5a 9.3b

50 :1 96.5a 96.5a B6.0c 6.0b

1 L o . ;
Ratio of seed to silica gel, weight basis

P

“ Means in each column followed by the same letter do not differ significantly ( P =

Lest

0.05 ) by Duncan’s new multiple range
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Table 3 Simple correlation coefficients among the percentages of viable seed in TTC test, germination,

seed vigor and seed coat cracking.

Viable seed Germination Seed vigor Seed coat
in TTC test cracking
Viable seed
in TTC test — 0.87" -0.14 0.19
Germination 0.06 0.19
Seed vigor — -0.48
. Significant at 0.05 level
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