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ABSTRACT

Harvesting seeds at physiological maturity (PM) and drying in the shade offer and
cffective mean for maintenance of seed quality in soybean (Glycine max (L.) Merr.). The present
study was conducted to cvaluate the clfect of stages of secd maturity and desiccation on
germination, vigor and leachatc of soybean sceds during storage. The secds were harvested cither

“at PM or at harvest maturity (HM), 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.
The seeds were hand shelled when seed moisture content of 14 — 15 % was achieved and further
dried until moisture content of 8 — 9 % was obtained. All the treatments had no significantly
detrimental influence on sced germination and vigor during storage. Except seed at PM with sun
drying showed decline in ficld emcrgence and scedling growth ratc at 120 days of storage.
Although, there was no change in sced germination of all treatments. Delcrioration appeared by
reduction of TZ! and increasc of TZ3 to TZS. However, such change was small in secd at PM
with shade drying. Seed at HM with sun drying showed apparent seed leachate at early imbibition
through storage period up to 90 days, where as sced at PM with sun drying showed Icachate at
120 days of storage. The results suggested that harvested seeds at PM and drying in the shade
could maintain seed quality in storage. This would be a pratical method for the farmer to harvest

seed earlier and thus avoid from field weathering.
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Effect of maturity stage, drying and storage period on germination (SG) (%)
and viability (TZ test) (%) of soybean seeds cv. SJ5.

Effect of maturity stage, drying and storage period on field emergence (%),
germination after accelerated aging (AA) (%), speed of germination, SGR
(mg/seedling), shoot and root length (SL and RL), electrical conductivity of
leachate (pts/cm/seed) of soybean seeds cv. SJS.

Effect of maturity stage, drying and storage period on TZ staining pcttern of

soybcan sceds cv. SJ5.
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Figure

GRENGITRY]

Change in moisture content of soybean sceds cv. SJ5 harvested at PM and
HM and dried with shade or sun drying.

Staining pattern of soybean seeds, cv. SJ5, after TZ test. The sceds were
harvested at PM and HM and dried with shade or sun drying.

Changes in conductivity of seed leachate from soybean seeds, cv. SJ5,
stored for various periods of 0 day, 30 days, 60 days, 90 days and 120
days at room temperature.

Effect of seed maturity and drying during storage membrane damage as

showed by staining with Evans blue.
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Figure 1 Change in moisturc content of soybean seeds cv. SJ5 harvested at PM and HM and

dricd with shade or sun drying. B | PM with shade drying; O, PM with sun

drying; A, HM with shade drying; A, HM with sun drying.
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Table I Effect of maturity stage, drying and storage period on germination (SG) (%) and viability (TZ test)
(%) of soybean sceds cv. SJ5.

Maturity Drying Storage SG TZ
stage treatment period (days) (%) (%)
PM Shade 0 100a 97a
30 100a 99a

60 98ab 99a

90 100a 99a

120 100a 98a

PM Sun 0 95ab 91ab
30 88b 82b

60 96ab 90ab

90 95ab 94a

120 87b 98a

HM Shade 0 89ab 93a
30 95ab 93a

60 94ab 95a

90 96ab 97a

120 90ab 98a

HM Sun 0 97ab 92a
30 92ab 97a

60 95ab 94a

90 96ab 95a

120 91ab 96a

|
Means in same columns followed by the same letter are not significantly different at the P = 0.01 level

according to Duncan' s Multiple range test.
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Table 2 Effect of maturity stage, drying and storage period on ficld emergence (%), germination after
accelerated aging (AA) (%), speed of germination, SGR (mmg/seedling), shoot and root length

(SL and RL), electrical conductivity of seed leachate (1ts/cm/g) of soybean seeds cv. SJS.

Maturity Drying Storage Field AA Speed SGR SL RL EC

stage treatment period (%) (%) (index) (mg/seeding) (mm.) (mm.)  (us/cm/g)

PM Shade 0 100a  100a  10.75bcd 26.43bc  104.40cde 58.85bcd  46.52bc
30 98abc  96ab  11.44abc 37.03a 154.22b  93.12a 47.62bc
60 99ab 99a 10.00de 26.81bc  111.23cd 56.36bcde  44.01bc
90 98abc  98ab  11.50abc 22.59cd  90.88def 42.72def  47.93bc
120 95abc  100a 11.75ab 24.35bc  104.55cde 56.36bcde 53.55abc
PM Sun 0 100a 99a 11.89ab 29.78b  105.76cde 55.69bcde  S1.14abe
30 95abc  88bc  11.44abc 17.67d 73.51fg  36.38f 39.52¢
60 95abc  94ab 12.06a 23.72bcd  108.85cdc 52.58bcde  47.64bc
90 97abc  96ab 11.44abc 22.51cd  88.83def 45.12cdef  39.38c
120 90bc  97ab 10.8labed  22.56¢d 194.07a  79.97a 66.95a
HM Shade 0 89¢c 84c 9.44e 22.45¢cd 63.15¢g 40.30ef  49.39ab
30 96abc  93abc  11.25abc  23.89bcd  85.10ef 57.28bcd  48.24abc
60 98abc  94ab  10.38abc 2443bc  94.53def 52.57bcde  48.74bc
90 93abc. 99a  11.19abcd = 26.4lbc  104.46cde 52.71bcde 47.18bc
120 97abc  96ab  11.00abcd  23.25bcd  103.46cde 52.56bcde  59.06abc
HM Sun 0 90bc  92abc  11.63abc 28.49bc  104.70cde 62.40b  49.47abc
30 100a  92abc  11.69ab 26.54bc  111.06cd 51.80bcde  39.71c
60 98abc  98ab 12.06a 25.25bc 118.74c  61.00bc  40.90abc
90 100a  94ab 12.00ab 23.47bcd  98.08cde 50.63bcdef 50.43abc
120 93abc  93abc  11.25abc 27.51bc 118.84c 52.90bcde 54.26abc

' Means in same columns followed by the same letter are not significantly different at P = 0.01 level

according to Duncan’ s Multiple range test.
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Table 3 Effect of maturity, drying and storage period on TZ staining pettern of soybean seeds cv. SJ5.

Maturity Drying Storage TZ staining pattern (%)
stage  treatment period Viable seed Nonviable seed
. (days) TZ1 TZ2 TZ3 TZ4 TZ5 TZ6 TZ7 TZ8 TZ9

PM shade 0 92 - 3 2 2 1 - - -
30 93 - 2 4 1 - - - -
60 97 - 2 1 - - - - -
90 95 - 1 3 1 - - - -
120 95 - - 3 2 - - - -

PM sun 0 76 1 10 4 4 3 N 1 1
30 75 F - 7 8 1 - 3 -
60 79 4 4 3 7 3 - - -
90 66 1 17 10 6 = & . -
120 79 9 6 13 1 - 1 - -

HM shade 0 81 1 8 3 7 H . - -
30 75 ’ 9 9 5 1 | - -
60 86 1 1 7 3 - - y -
90 87 = 2 8 2 = S 1 -
120 93 - 2 1 - = 1 -

HM sun 0 84 - 3 5 4 3 - - 1
30 94 - 2 1 2 - 1 - -
60 89 - 2 3 4 2 - - -
90 85 - 4 6 5 - - - -
120 79 - 4 13 3 - 1 - -
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Figure 2 Staining pattern of soybean seeds, cv. SJ 5, after TZ test. The seeds were harvested at

PM and HM and dried with shade or sun drying.

Category TZ Staining pattern

Viable TZ1 Seced completely stained, stain is normal and uniform.

TZ2 Seed completely stained with minor light stained arca.

TZ3 Seed completely stained with dark red patches (less than 50 %) irregularly
distributed except radicle — hypocotyl axis.

TZ4 Minor unstained area (10 - 20 %) irregularly distributed on the cotyledons
except at juncture of radicle — hypocoty! axis and cotyledons.

Non — Viable TZ5 Sceds with unstained areas : (1) on or ncar point of attachment of
cotyledons and radicle — hypocotyl axis ; (2) on region where plumule
develops ; (3) on entire radicle — hypocotyl axis ; (4) more than extreme
tip of radicle ; (5) more than one half of cotyledons.

TZ6 Seed stained normal (more or less than 50 %) with dark red patches on
radicle — hypocotyl axis on at the point of attachment of cotyledons and
axis.

TZ7 Seed stained dark red with unstained area (more than 50 %) on region
where plumule developed or at the point of attachment of cotyledons and
axis.

TZ8 Secd almost entirely unstained.

TZ9 Seed completely unstained.
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Figure 3 Changes in conductivity of sced Icachate {rom soybean seeds, cv. SJ5, stored for various
periods of 0 day (a), 30 days (b), 60 days (c), 90 days (d)and 120 days (e) at room

temperature. B, PM with shade drying; [J, PM with sun drying; A, HM with shade
drying; A, HM with sun drying.
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Figure 4 Effect of seed maturity and drying during storage membrane damage as showed by
staining with Evans blue. a, PM before drying; b, HM before drying; ¢, PM with sun
drying (0 day); d, HM with sun drying (0 day); ¢, PM with shadc drying (0 day); f, HM
with shade drying (0 day); g, PM with shade drying at 30 days; h , PM with sun drying
at 30 days; i , HM with shade drying at 30 days; j , HM with sun drying at 30 days; k ,
PM with shade drying at 60 days; | , PM with sun drying at 60 days; m , HM with
shade drying at 60 days; n, HM with sun drying at 60 days; o , PM with shade drying
at 90 days; p , PM with sun drying at 90 days; q , HM with shade drying at 90 days; r,
HM with sun drying at 90 days; s, PM with shade drying at 120 days; t, PM with sun
drying at 120 days; u , HM with shade drying at 120 days; v, HM with sun drying at

90 days.
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Table 1 Analysis of variance for germination.

46

Source df SS MS F
Treatment 19 1256.8000 66.1474 2.408**
A 1 0.8000 0.8000 0.029ns
B 1 204.8000 204.8000 7.456**
C 4 118.8000 29.7000 1.081ns
AB 1 3.2000 3.2000 0.117ns
AC 4 549.2000 137.3000 4.999%*
BC 4 169.2000 42.3000 1.540ns
ABC 4 210.8000 52.7000 1.919ns
Error 60 1648.0000 27.4667
Total 79 2904.8000 36.7696
Grand Mean = 94.7
Ccv = 5.5341%
Table 2 Analysis of variance for viability (TZ test).
Source df SS MS F
Treatment 19 1282.5500 67.5026 3.507**
A 1 92.4500 92.4500 4.803*
B 1 6.0500 6.0500 0.314ns
C 4 263.8000 65.9500 3.426*
AB 1 54.4500 54.4500 2.829ns
AC 4 343.8000 85.9500 4.465%*
BC 4 142.2000 35.5500 1.847ns
ABC 4 379.8000 94.9500 4,932%*
Error 60 1155.0000 19.2500
Total 79 2437.5500 30.8551

Grand Mean = 94.825
Ccv = 4.6269%



Table 3 Analysis of variance for ficld cmergence.
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Source df SS MS F
Treatment 19 931.8000 49.0421 2.755%*
A 1 16.2000 16.2000 0.910ns
B 1 5.0000 5.0000 0.281ns
C 4 366.8000 91.7000 5.152%*
AB 1 57.8000 57.8000 3.247ns
AC 4 162.8000 40.7000 2.287ns
BC 4 58.0000 14.5000 0.815ns
ABC 4 265.2000 66.3000 3.725%*
Error 60 1068.0000 17.8000
Total 79 1999.8000 25.3139
Grand Mean = 96.05
cv = 4.3925%
Table 4 Analysis of variance for germination after accelerated aging (AA).
Source df SS MS F
Treatment 19 1287.2000 67.7474 3.278**
A 1 156.8000 156.8000 7.587**
B 1 20.0000 20.0000 0.968ns
C 4 175.2000 43.8000 2.119ns
AB 1 0.0000 0.0000 0.000ns
AC 4 579.2000 144.8000 7.006**
BC 4 196.0000 49.0000 2.371ns
ABC 4 160.0000 40.0000 1.935ns
Error 60 1240.0000 20.6667
Total 79 2527.2000 31.9899

Grand Mean = 95.1
cv = 4.7802%
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Table 5 Analysis of variance for germination of speed.

Source df SS MS F
Treatment 19 36.5773 1.9251 5.284**
A 1 5.3820 5.3820 14.773%*
B 1 0.6570 0.6570 1.803ns
C 4 4.4953 1.1238 3.085*
AB 1 0.2258 0.2258 0.620ns
AC 4 9.5359 2.3840 6.544%*
BC 4 8.4172 2.1043 5.776%**
ABC 4 7.8641 1.9660 5.396**
Error 60 21.8594 0.3643
Total 79 58.4367 0.7397

Grand Mean = 11.24687
Ccv = 5.3667%

Table 6 Analysis of variance for scedling growth rate (SGR).

Source df SS MS F

Treatment 19 1127.1030 59.3212 6.912**

A 1 95.7950 95.7950 11.162%*

B 1 117.0748 117.0748 13.641**

C 4 261.6526 65.4131 7.622%*

AB 1 130.1061 130.1061 15.159%*

AC 4 284.4153 71.1038 8.285%*

BC 4 18.0850 4.5212 0.527ns

ABC 4 219.9742 54.9936 6.408**
Error 60 514.9489 8.5825
Total 79 1642.0518 20.7855

Grand Mean = 25.2561
cv = 11.5994%



Table 7 Analysis of variance for shoot length.

Source df S8 MS F
Treatment 19 58052.6298 3055.4016 26.854%*
A 1 3031.3376 3031.3376 26.642%*
B 1 508.6875 508.6875 4.471*
C 4 14191.7844 3547.9461 31.183%*
AB 1 5380.0202 5380.0202 47.285**
AC 4 13794.0490 3448.5122 30.309%**
BC 4 10853.4772 2713.3693 23.848**
ABC 4 10293.2739 2573.3185 22.617**
Error 60 6826.7371 113.7790
Total 79 64879.3669 821.2578
Grand Mean = 106.9201
CcVv = 9.9763%
Table 8 Analysis of variance for root length.
Source df SS MS F
Treatment 19 12213.7035 642.8265 11.143**
A 1 66.2298 66.2298 1.148ns
B 1 62.5341 62.5341 1.084ns
C 4 2496.6110 624.1528 10.819**
AB 1 1777.0838 1777.0838 30.804%*
AC 4 4371.2667 1092.8167 18.943**
BC 4 1583.4157 395.8539 6.862**
ABC 4 1856.5622 464.1405 8.045%*
Error 60 3461.3908 57.6898
Total 79 15675.0943 198.4189
Grand Mean = 55.5643
0AY = 13.6695%
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Table 9 Analysis of variance for clectrical conductivity of sced leachate (EC).

Source df SS MS F
Treatment 19 3397.4581 178.8136 2.504%*
A 1 368.3823 368.3823 5.159*
B 1 278.5191 278.5191 3.900ns
C 4 329.9715 82.4929 1.155ns
AB 1 1449.3382 1449.3382 20.207**
AC 4 367.0981 91.7745 1.285ns
BC 4 210.5722 52.6431 0.737ns
ABC 4 393.5765 98.3941 1.378ns
Error 60 4284.3835 71.4064
Total 79 7681.8415 97.2385

Grand Mean = 48.5808

cv

= 17.3941%

50





