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The influence of seed maturity and desiccation method on germination, vigor
and leachate of soybean seeds.
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ABSTRACT

The objective of this study was to evaluate the effect of seed maturity and drying
method on germination , vigor and leachate of soybean [ Glycine max (L.) Merr. cv. SJ5]
seeds. The seeds were harvested either at physiological maturity (PM) (52% seed
moisture content on wet weight basis) or at harvest maturity (25% m.c.), and then the
seeds were tested for initial quality and allowed to air-dry in intact pods either slowly
under shade in the laboratory or rapidly in full sunlight. When seed moisture content of
14 — 15 % was achieved, the seeds were then hands shelled and further dried until
moisture content of 8 — 9 % was obtained. Neither the stage of maturity at harvest and
drying method had significantly detrimental influence on seed germination and vigor.
However, sun dried seeds appeared to have greater rate of electrical conductivity of
seed leachate and water absorption than those of shade dried seeds. This may be

indicative of membrane deterioration induced by sun drying.
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Table

1

A5y A5

i
Effect of maturity stage and drying on germination (%), viability (TTC test)
(%), field emergence (%), germination after accelerated aging (AA) (%),
speed of germination, SGR (mg/seedling), root and shoot length, electrical
conductivity of seed leachate (ns/cm/g) and water imbibition (mg/seed) of
soybean seed cv. SJ5. 14
Effect seed maturity and drying on TTC staining pattern of soybean

17

seed cv.SJ5.



2

ANTUYMN
Figure N

1 Changes in moisture content of soybean seeds cv. SJ5 harvested

at PM by sun and shade drying. 12
2 Changes in moisture content of soybean seeds cv. SJ5 harvested at HM

by sun and shade drying. 13
3 Staining pattern of soybean seed cv. SJ 5 after TTC test. The seed were

harvested at PM and dried by sunlight and shade. Explanation of each

staining pattern (T1 to T9) is shown in Table 2. 15
4 Staining pattern of soybean seed cv. SJ 5 after TTC test. The seed

were harvested at HM and dried by sunlight and shade. Explanation

of each staining pattern (T1 to T9) is shown in Table 2. 16
5 Changes in conductivity of seed leachate from soybean seed cv. SJ5

harvested at PM after drying. 19
6 Changes in conductivity of seed leachate from soybean seed cv. SJ5

harvested at HM after drying. 20
7 Changes in water absorption of soybean seed cv. SJ5 harvested at

HM after drying. 21
8 Effect of seed drying and seed maturity on membrane damage as show

by staining with Evans blue of cell of soybean seed cv. SJ5. 22
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Moisture content (%)

Desiccation period (days)

Figure 1 Changes in moisture content of soybean seeds cv. SJ5 harvested at PM

by sun (01) and shade () drying.
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Moisture content (%)
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30 -

Desiccation peroid (days)

Figure 2 Changes in moisture content of soybean seeds cv. SJ5 harvested at HM

by sun (m) and shade (a) drying.



Table 1 Effect of maturity stage and drying on germination (%), field emergence (%), viability (TTC test) (%), germination after accelerated aging (AA)

(%), spéed of germination, SGR (mg/seedling), root and shoot length, electrical conductivity of seed leachate (EC) (ps/cm/g) and water

imbibition (mg/seed) of soybean seed cv. SJ5.

Maturity Drying Germ Field TT7C AA Speed SGR Root length  Shoot length EC Imbibition
stage treatment (%) (%) (%) (%) (mg/seedling) (mm/seedling)(mm/seedling) (us/cm/g) (mg/seed)
\ a a(1) a ab a a b d
PM  Beforedrying 100 100 100 100 12.062 35.79 74.05 125.25 15.379 52.57
a ab ab abc ab a a a
Sun 95 100 91 98 11.875 29.77 55.69 105.755 51.676  178.597
a ab b bc b b a ab
Shade 95 100 97 08 10.75 26.425 40.30 62.75 47319  171.08
, b c ab a a a a c
HM  Before drying 94 90 93 80 11.063 38.07 72.075 125.5 50.447 14563
b bec ab abc ab a a ab
Sun 96 90 92 92 11.625 28.492 62.40 105.15 50.06  165.22
b c c a ab a a bc
Shade 89 89 93 84 9.477 22.447 58.85 104.75 49.902 161.01
CV (%) 9.693 4.875 10.758 7.341 5.205 16.265 18.836 14.045 28.86 5.33

@ Means in each column followed by the same letter do not differ significantly (P = 0.01) by Duncan's new multiple range test.

vi
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Figure 3 Staining pattern of soybean seed cv. SJ5 after TTC test. The seeds were

harvested at PM and dried by sunlight and shade. Explanation of each

staining pattern (T1 to T9) is shown in Table 2. ND = not detect
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Figure 4 Staining pattern of soybean seed cv. SJ5 after TTC test. The seeds were

harvested at HM and dried by sunlight and shade. Explanation of each

staining pattern (T1 to T9) is shown in Table 2. ND = not detect
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Table 2 Effect seed maturity and drying on TTC staining pattern of soybean seed cv. SJ5.

Maturity  Drying  Germination Viability Proportion of seed in each category (%)
stage  Treatment % % Viable seed Non - viable seed
| | I I IV v
PM  Before drying 100 100 100 - - - -
Sun 95 91 77 10 4 7 2
Shade 95 97 92 3 2 3 -
HM  Before drying 94 93 82 6 5 7 -
Sun 96 92 84 3 5 7 1
Shade 89 93 82 8 3 7 -
Viable seed

| Seed completely stained , stain is normal and uniform or minor light stain (T1 and T2).

Il Seed completely stained with dark red patches (less than 10%) irregularly distributed
except on critical area (radicle - hypocotyl axis or at the point of attachment of cotyledons
to axis) (T3).

Ill Minor unstained area (10 - 20%) on unimportant area (T4).

Non - viable seed

IV Seed stained normal (more or less than 50%) with dark red patches or unstained area on

critical area (T5 ,T6 and T7).

V Seed completely unstained or minor stain (5 - 10%) (T8 and T9).

100021
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Conductivity (us/cm/g)

Soaking Time (hours)

Figure 5 Changes in conductivity of seed leachate from soybean seeds cv. SJ5
harvested at PM after drying.
0, before drying; o, sundrying; A, shade drying.
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Conductivity (us/cm/g)

20

Soaking Time (hours)

Figure 6 Changes in conductivity of seed leachate from soybean seeds cv. SJ5
harvested at HM after drying.
®, before drying; m , sundrying; a ,shade drying.
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Figure 7 Changes in water absorption of soybean seeds cv. SJ5 harvested

at HM after drying.

e, before drying; m ,sundrying; a ,shade drying.
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Figure 8 Effect of seed drying and seed maturity on membrane damage as shown by
staining with Evans blue of cell of soybean seed cv. SJ 5. A, before drying; B,
before drying of seed at HM; C, sun dried seed at PM; D, sun dried seed at
HM; E, shade dried seed at PM; F, shade dried seed at HM.
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Table 1 Analysis of variance for seed germination.

30

Source df SS MS F
Treatment 5 710.287 142.057 2.367
A 1 184.649 184.649 3.077
B 2 392.824 196.412 3.273
AB 2 132.815 66.407 1.107
Error 18 1080.084 60.005
Total 23 1790.371 77.842
Grand Mean = 79.913
cv . = 9.693 %
Table 2 Analysis of variance for germination speed.
Source df SS MS F
Treatment 5 18.194 3.639 10.871**
A 1 4,242 4.242 12.611**
B 2 12.83 6.415 19.071**
AB 2 1.122 0.561 1.667
Error 18 6.055 0.336
Total 23 24.249 1.054
Grand Mean = 11.142
cv = 5.205%
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Table 3 Analysis of variance for germination after accelerated aging (AA).

Source df SS MS F
Treatment 5 2222.045 444.409 13.842*
A 1 1933.215 1933.215 60.215**
B 2 53.749 26.874 0.837
AB 2 235.081 117.54 3.661*
Error 18 577.896 32.105
Total 23 2799.94 121.737

Grand Mean = 77.178

1l

Cv 7.341 %

Table 4 Analysis of variance for seedling growth rate (SGR).

Source df SS MS F
Treatment 5 682.513 136.503 5.670**
A 1 5.91 5.91 0.246
B 2 637.199 318.599 13.234*
AB 2 39.404 19.702 0.818
Error 18 433.336 24,074
Total 23 1115.849 48.515
Grand Mean = 30.166
cv = 16.265 %



Table 5 Analysis of variance for shoot length.
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Source df SS MS F
Treatment 5 10463.644 2092.729 9.648**
A 1 1156.204 1156.204 5.331*
B 2 6934.787 3467.394 15.986**
AB 2 2372.653 1186.326 5.469*
Error 18 3904.197 216.9
Total 23 14367.842 624.689
Grand Mean = 104.859
Ccv = 14.045 %
Table 6 Analysis of variance for root length.
Source df SS MS F
Treatment 5 3020.278 604.056 4.642*
A 1 361.461 361.461 2.778
B 2 2234.224 1117.112 8.584*
AB 2 424,594 212.297 1.631
:Error 18 2342.385 130.132
Total 23 5362.663 233.159

Grand Mean = 60.560
18.836 %

Ccv



Table 7 Analysis of variance for field emergence.
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Source df SS MS F
Treatment 5 1991.299 398.26 25.605**
A 1 1088.168 1988.168 127.826**
B 2 1.566 0.783 0.05
AB 2 1.566 0.783 0.05
Error 18 279.967 15.554
Total 23 2271.266 98.751
Grand Mean = 80.898
Cv = 4875 %
Table 8 Analysis of variance for electrical conductivity of seed leachate (EC).
Source df 8S MS F
Treatment 5 4008.613 801.723 4.940*
A 1 866.041 866.041 5.336*
B 2 1530.238 765.119 4.714*
AB 2 1612.333 806.167 4.967*
Error 18 2921.292 162.294
Total 23 6929.905 301.3

Grand Mean = 44.129
Ccv 28.868 %



Table 9 Analysis of variance for water imbibition.
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Source df SS MS F
Tréatment 5 44047 .569 8809.514 145.679*
A 1 3235.009 3235.009 53.496**
B 2 26169.055 13084.527 216.373**
AB 2 14643.505 7321.753 121.076*
Error 18 1088.499 60.472
Total 23 45136.068 1962.438
Grand Mean = 145.676
Ccv = 5.338 %
Table 10 Analysis of variance for viability (TTC test).
Source df SS MS F
Treatment 5 927.99 185.598 2.614
A 1 325.901 325.901 4.59
B 2 213.396 106.698 1.503
AB 2 388.692 194.346 2.737
Error 18 1277.949 70.997
Total 23 2205.938 95.91

Grand Mean = 78.319
cV 10.758 %

I}
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Table 11 Effect seed maturity and drying on TTC staining pattern of soybean seed cv. SJ5.

Treatment T1 T2 T3 T4 T5 T6 T7 T8

T9

PM Beforedrying 95 5 - - - - - -

Sun 76 1 10 4 4 3 - 1 1
Shade 92 - 3 2 2 1 -
HM Before drying 78 4 6 5 2 5 - - -
Sun 84 - 3 5 4 3 - - 1
Shade 81 1 8 3 7 - - - -
Viable seed =T1-T4

Non - viableseed = T5-T9
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Figure 1 Average air temperature and relative humidity during sun drying of soybean
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seeds cv. SJ5 from 5 to 18 November, 1999.

X =temperature; 0O = relative humidity
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Figure 2 Average air temperature and relative humidity during shade drying of soybean
seeds cv. SJ5 from 5 to 11 November, 1999.

X = temperature; O = relative humidity





