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1. INTRODUCTION33
Storage conditions and duration are important factors affecting germination34

parameters. Seed vigor is used as a measure of accumulated damage in seed as viability35
declines. Preservation of seed viability depended on storage condition and duration [1]. The36
decline of germination is much more acute under tropical conditions. These environmental37
conditions make very difficult to maintain its viability during storage [2]. Seed38

Aims: This investigationaimed to study response of some soybean CVS, i.e.  Giza 21,
Giza 22, Giza 35, Giza 111 and Crawford to storage periods, i.e. 3, 6, 9 and 12 months,
storage conditions, i.e. ambient conditions and refrigerator conditions at 10 ± 10C as well
as storage materials, on germination characters.
Study design: Treatments were arranged in factorial experimental in completely
randomize design, consisted of  totally 160  treatments  combinations  involving tow
storage conditions, i.e. ambient and refrigerator conditions at 10 ± 10C, four different
package materials, i.e. seed with cloth bags, seed with plastic bags, pods with cloth bags
and pods with plastic bags. Four storage periods, i.e. 3, 6, 9 and 12 months andfive of
soybean CVS, i.e. Giza 21, Giza 22, Giza 35, Giza 111 and Crawford.
Place and duration of study:Laboratory experiment was conducted in Agronomy
Department, Fac. of Agric. Mansoura Univ., Egypt during 2011 and 2012.
Methodology:Soybean CVS were harvested in October 2011, cleaned, then dried and
processed for storage. Every three months, from a total 12 months of storage, germination
characterswere evaluated.
Results:Seed germination characters were decreased with increasing period of ageing.
Giza 111 exceeded other CVS in energy of germination, emergence rate. Giza 21 cultivar
exceeded other CVS in germination index. Giza 35 cultivar exceeded other CVS in final
germination percentage. Storage under refrigerator conditions at 10 ± 10C surpassed
under ambient conditions in final germination percentage, germination index, energy of
germination, emergence rate. Energy of germination significantly affected by storage
materials. Final germination percentage, germination index, energy of germination and
emergence rate significantly affected by the varies interactions.
Conclusion:It could be concluded that storage Giza 111 cultivar under refrigerator
conditions (10 ± 10C) of soybean seed with cloth bags for 3 months enhanced germination
properties.



2-

deterioratedduring storage is one of the basic reasons for low productivity in soybean.39
Changes that occur in seed during ageing are significant in terms of seed qualityamong40
other things, also implies seed longevity [3]. Different periods of seed storage, as well as41
ageing conditions adversely affected the seed vigor[4].Arif et al. [9] concluded that seed42
viability gradually decreased from 64.5 to 39.2% as the time of storage increased, from 2 to43
12 months. Changes occurring in seed during ageing are very significant with regard to44
quality and longevity of seed. Seed composition characteristics of oily plants are related to45
specific processes occurring in seed during storage [5].46
The soybean seed generally deteriorated with storage and deterioration was particularly47
strong for grains stored with initial moisture contents of 12.8 and 14.8 % at 40oC. The grains48
stored with initial moisture contents of 14.8 % at 30 and 40oC were classified as out of49
market standard after 135 and 90 days respectively [6]. Differences in oil percentagethat50
affected by storage longevity were significant among tested crops and genotypes. Storage51
longevity was negatively associated with oil content. At storage conditions at 12°C/60%,52
decreasing of seed oil content than in storage conditions at 25°C/75% [7].In addition,53
[3]and[1]showed that preservation of seed viability depended on storage condition and54
duration. Khaliliaqdam et al.[8]suggested that variations occurred with the viability constants55
of a seed deterioration model between the soybean cultivars. Different periods of seed56
storage, as well as storage conditions adversely affected the seed vigor[8].Similar57
conclusions was reported by[8, 10 and11].Seed stored at 4oC recorded highest germination58
percentage than ambient temperature[9].Similar results was indicated by[5, 12 and13].Vijay59
et al.[11]incubated soybean seeds at two different temperatures of 34 ºC and 40 ºC for60
varying times. They indicated that soybean viability decreased by increasing storage61
temperature.62

Regarding to storage materials, [14]stated that storability of soybean cultivars could be63
enhanced by four months after storing seed in polythene bag compared to cloth bag. Singh64
et al.[15] reported that soybean seeds stored in cloth bag maintained satisfactory65
germination only for 4 months of storage. Wheat seed stored in gunny, cloth and plastic bags66
were in good moisture content levels and recorded higher germination percentage in67
comparison with those stored in metal and earthen bins [17]. Sorghum seeds stored inside68
gene bank and freezer irrespective of the packaging materials and type of accession retain69
their viability to the tune of 90.67 to 100%. Whereas seeds stored at ambient temperature70
had low germination percentage except those stored in aluminum can [18].71

A significant differences between soybean genotypes (Sb1, Sb2, Sb3, Sb4, Sb5 and72
Sb6) in final germination percentage, germination index and emergence rate after seed73
ageing. These differences between genotypes might be due to the genetic factors and seed74
chemical composition influence the seed manifestation and vigor [4].Khaliliaqdam et75
al.[8]reported that initial viability was same 100% among DPX and Sahar cultivars. Also, the76
vigor power,i.e. final germination percentage had no significant difference between DPX and77
Sahar cultivars but in Shahar, values of all vigor trials. Soybean germination and vigor varied78
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among cultivars and M-351 had the highest mean germination parameters [16].Similar79
conclusions were reported by [7, 19and 20].Sorghum seeds storedinside gene bank and80
freezer irrespective of the packaging materials and type of accession retain their viability.81
Whereas seeds stored at ambient temperature had low germination percentage except those82
stored in aluminum [18]. Similar results was obtained by [9, 24 and 25]. The objective of this83
research was to determine the effects of storage period, storage conditions and materials on84
seed germination parameters of different soybean cultivars.85

2. MATERIALS AND METHODS86

A laboratory experiment was conducted at experimental seed testing laboratory of Agronomy87
Department, Faculty of Agriculture, Mansoura University, Egypt during 2011 and 2012. The88
objectives of this investigation were aimed to study response of some soybean cultivars, i.e.89
Giza 21, Giza 22, Giza 35, Giza 111 and Crawford to storage periods,i.e. 3,6,9 and 1290
months, storage conditions, i.e. ambient conditions and refrigerator conditions at 10 ± 10Cas91
well as storage materials, i.e. seed with cloth bags, seed with plastic bags, pods with cloth92
bags and pods with plastic bags on germination characters.93

3. Treatments and Experimental Design:94

Treatments were arranged in factorial experimental in completely randomize design,95
consisted of  totally 160  treatments  combinations involving tow storage conditions, i.e.96
ambient conditions(27 0C andRH 90 %) and refrigerator conditions at 10 ± 10C, four different97
kinds of package materials, i.e. seed with cloth bags, seed with plastic bags, pods with cloth98
bags and pods with plastic bags.Four storage periods, i.e. 3,6,9 and 12 months and five of99
soybean cultivars, i.e. Giza21, Giza22, Giza35, Giza111 and Crawford.Soybean (Glycine100
Max L. Merr.) cultivars which were harvested in October 2011, cleaned from dust and dirt101
then dried and processed for storage. Every three months, from a total 12 months of storage,102
germination characters were evaluated.103

4. Studied characteristics:104

The following germination characters were studiedas following:105

4.1Final germination percentage:106

Final germination percentage test was conducted as per the procedure prescribed in ISTA107
rules [26]. Hundred seeds in four replications were kept forgermination in rolled rowels in a108
germinator maintained   at 25 ± 7°C and 95 % relative humidity. The normal seedlings was109
counted, 5thand 8thday. Then final germination percentage was calculated according to[27110
and 28] as the follows equation:111

112
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113

4.2Germination index (GI):114

Germination index wascalculated as described by [29] as the following formulae:115

116
3.3 Energy of germination:It was recorded at the fourth day of germination. Energy of117
germination was the percentage of germinating seeds at 4 days after sowing relative to the118
number of seeds tested according to[28].119
3.4 Emergence rate:The emergence rate was computed according to [30] using the120
following formula:121
Emergence rate =1/2(number of seedling emerged on 5th day after planting+122
number of seedling emerged on 8th day after planting).123
3-Results and discussion124
3.1 Storage periods effects:125
The results in (Table 1) showed that final germination percentage, germination index126
percentage, energy of germination percentage and emergence rate percentage127
were decreased as storage periods were increased. The results revealed that before128
storage treatments significantly exceeded the other storage periods in final129
germination percentage, germination index percentage, energy of germination130
percentage and emergence rate percentage followed by those storage after 3131
months. While, after 12 months from storage recorded lowest final germination132
percentage, germination index percentage, energy of germination percentage and133
emergence rate percentage.It could be concluded that increasing storage periods134
from 3, 6, 9 and 12 months decreased final germination percentage by 3.11, 9.91,135
18.87 and 25.80%, respectively compared with final germination percentageofpre136
storage treatment.Increasing storage periods from6, 9 and 12 months decreased137
germination index percentageby 6.51, 15.34 and 26.40 %, respectively compared138
with germination index percentage after 3 months. Increasing storage periods from139
3, 6, 9 and 12 months decreased energy of germination percentageby 11.06, 15.63,140
38.38 and 48.47 %, respectively compared with energy of germination141
percentageofpre storage treatment.Increasing storage periods from 3, 6, 9 and 12142
months decreased emergence rate percentageby 5.73, 11.51, 24.44 and 33.42%,143
respectively compared with emergence rate percentage ofpre storage treatment. In144
this respect,Arif et al.[9] stated that germination percentage was inversely related to145
storage duration, where germination gradually decreased from 64.5 to 39.2% as the146
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time in storage increasedfrom 2 to 12 months. In addition, Balesevic- Tubic et al.[31]147
reported that differences in germination index due to storage periods might be due148
to lipid changes of seed during storage and decline in phospholipids and149
polyunsaturated fatty acids leading to marked decline in seed vigor and germination150
index. Moreover,Mohammadi et al.[32] indicated that seed deterioration results in151
decreased percentage and rate of germination and decreased percentage of normal152
seedlings. Seed ageing is generally marked by reduction in vigor[33].The longer153
seeds storage period increases intensity of seeds ageing [22]. These results are in154
good agreement with those reported by [8, 31, 34, 35, 36and 37].155
3.2 Storage cultivars effects:156
Results in (Table 1)revealed that Giza 111 cultivar significantly exceeded the others in157
energy of germination percentage and emergence rate percentage. While, Giza 35158
surpassed the others in final germination percentage. Giza 21 cultivar recorded the lowest159
energy of germination percentage and emergence rate percentage. Giza 22 cultivar160
recorded the lowest germination index percentage.While,Crawford cultivar recorded the161
lowest final germination percentage. Giza 111surpassed Giza 21, Giza22, Giza 35 and162
Crawford cultivars in energy of germination percentage by 13.06, 10.59, 9.54 and 1.51 %,163
respectively. Giza 111 surpassed Giza 21, Giza 22, Giza 35 and Crawford cultivars in164
emergence rate percentageby 5.27, 3.31, 3.31 and 0.80 %, respectively. Crawford cultivar165
surpassed Giza 21, Giza22, Giza 35 and Giza 111 cultivars in germination index percentage166
by 1.85, 5.01, 1.92 and 1.52 %, respectively. In this respect, Tatic et al.[4]stated that there167
was significant differences between soybean genotypes. These differences between168
genotypes might be due to the genetic factors and seed chemical composition influence the169
expression of seed deterioration and vigor decline. In addition, [38]stated that assessment of170
some soybean cultivars seed viability during storage by monitoring germination and171
germination after ageing percentages.Moreover, Doijoide et al.[39] stated that the storability172
of different soybean cultivars is also regulated by initial seed quality, physical and chemical173
composition of seed as different cultivars possess different physical structure and chemical174
composition which determine the viability of seed in storage. These results are in good175
accordance with those obtained by [4, 8, 22, 31, 36and 37].176
3.3 Storage conditions effects:177
The results showed that a significant effect of storage conditions on the average of final178
germination percentage, germination index percentage, energy of germination percentage179
and emergence rate percentage as shown in (Table 1).Storage under refrigerator conditions180
at 10°C surpassed ambient conditions in final germination percentage, germination index181
percentage, energy of germination percentage and emergence rate percentage by 4.71,182
5.85, 11.67and7.77 %, respectively.In this trend, [9]recorded that highest germination183
percentageswere in seed stored at 40C than room temperature. These results are in good184
harmony with those obtained by[8, 31, 32, 36, 37 and 41].185
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3.4 Storage package materials effects:186
The resultsshowed that a significant effect of package materials on the means of energy of187
germination percentage as shown in (Table 1).The results showed that energy of188
germination percentagesignificantly affected by package materials. Highest energy of189
germination percentage were obtained from storage soybean seed in cloth bags followed by190
storage seed in plastic bags. However, the lowest energy of germination percentage were191
obtained from storage soybean pods in cloth or plastic bags. In case of final germination192
percentage of soybean seed decreases all cases but the rate of deterioration is highest in193
cloth bag [21]. Seeds were stored in Metallized film bags and Aluminum foil bags observed194
highly standard germination and seed vigor, and keep water activity and seed moisture195
content in low level could delay seed quality deterioration followed by Polypropylene bags196
and woven bag[22].Seeds were stored in aluminums foil bags observed highly seedling vigor197
and keep moisture content in low level could delay seed deterioration followed by198
polyethylene and wheat bags[23].These results are in harmony with those reported by[8, 23,199
34 and 37].200
3.5 Interaction effects:201
3.5.1 Interaction between soybean cultivars and storage periods:202
The results clearly indicated that pre storage of Giza 35 cultivar recorded the highest final203
germination percentage followed by storage Giza 111 storage for 3 months(Fig.1). The204
lowest final germination percentagewas recorded from storage Giza 35 and Giza 111205
cultivars after 12 months without significant (at 0.05) differences between them. Highest206
germination index percentagewas produced from storage for 3 months of Giza 111 cultivar.207
The lowestgermination index percentagewas recorded from storage Giza 35 and Giza 111208
cultivars after 12 months without significant (at 0.05) differences between them(Fig.209
2).Highest energy of germination percentagewas recorded from pre storage of Giza 111210
cultivar followed with Giza 111 cultivar when storage for 3 months. The lowest energy of211
germination percentagewas recorded from storage Giza 21 cultivar after 12 months(Fig.212
3).The results clearly indicated that highest emergence rate percentagewas obtained from213
Giza 111 cultivar before storage. While, the lowest emergence rate percentage was214
recorded from storage Giza 21 and Giza 22 cultivar for 12 months without significant (at215
0.05)between them(Fig. 4).These results are in harmony with those reported by [1, 8, 22, 23216
and 34].217
3.5.2 Interaction between storage periods and storage conditions effects:218
The results clearly indicated thatpre storage treatment was recorded the highest final219
germination percentage followed by storage for 3 months under refrigerator conditions at220
10°C(Fig. 5). The lowest final germination percentagewas recorded from storage for 12221
months of storage under ambient conditions.The results clearly showedthat after 3 months of222
storage treatment under refrigerator conditions at 10°Crecorded highest germination index223
percentage followed by storage after 6 months under refrigerator conditions at 10°C(Fig. 6).224
The lowest germination index percentagewas recorded from storage for 12 months under225
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ambient conditions. The results clearly showedthatpre storage treatment recorded highest226
energy of germination percentage followed by storage for 3 months under refrigerator227
conditions at 10°C(Fig. 7). The lowest energy of germination percentagewas recorded for 12228
months of storage under ambient conditions. The results clearly indicated thatpre storage229
treatment recorded the highest emergence rate percentage followed by storage for 3 months230
under refrigerator conditions at 10°C(Fig. 8). The lowest emergence rate percentage was231
recorded from for 12 months under ambient conditions.These results are in conformity with232
those reported by [8, 31, 32, 36, 37and 41].233
3.5.3 Interaction between soybean cultivars and storage conditions effects:234
The results clearly indicated that highest energy of germination percentagewas obtained235
from storage Giza 35 and Giza 111 cultivarsunder refrigerator conditions (10 ± 10C). The236
lowest energy of germination percentagewas obtained from storage Giza 21 and Giza 22237
cultivar under ambient conditions without significant (at 0.05) differences between them(Fig.238
9). Highest emergence rate percentagewas obtained from Crawford followed by Giza 111239
cultivars when storage under refrigerator conditions (10 ± 10C). The lowest emergence rate240
percentagewas obtained from storage Giza 21 and Giza 22 cultivars under ambient241
conditions without significant (at 0.05)differences between them(Fig. 10).These results are in242
conformity with those reported by[1, 8, 22, 23, 34and 40].243
3.5.4 Interaction between storage periods, soybean cultivars and storage conditions:244
The results clearly indicated that highest energy of germination percentage was obtained245
from before storage of Giza 22 cultivar. The lowest energy of germination percentage was246
obtained from storage Giza 21 under ambient and or refrigerator conditionsfor 12 months247
without significant (at 0.05) differences between them(Fig. 11).Highest emergence rate248
percentage was obtained from before storage of Giza 22 cultivar. The lowest emergence249
rate percentage was obtained from storage Giza 22 cultivar under ambient and refrigerator250
conditions for 12 months without significant (at 0.05)differences between them(Fig.251
12).These results are in good agreement with those reported by[8, 31, 32, 36, 37and 41].252
3.5.5Interaction between storage periods and package materials:253
The results clearly indicated thatenergy of germination percentage and emergence rate254
percentagesignificantly affected due to the interaction between storage periods and package255
materials. It could be noticed that highestenergy of germination percentagewas obtained256
from pre storage treatment followed by storage soybean cultivars seeds in cloth bags for 3257
months(Fig. 13). The lowest energy of germination percentagewas obtained from storage258
soybean pods in cloth bags for 12 months. The results showed that highest emergence rate259
percentage was obtained from pre storage treatment followed by storage of studied soybean260
cultivars seeds in cloth bags for 3 months(Fig. 14). The lowest emergence rate percentage261
was obtained from storage soybean pods in cloth bags for 12 months.These results are262
conformity with those reported by[8and 40].263
3.5.6 Interaction between soybean cultivars and package materials:264
The results clearly showed that highestenergy of germination percentagewere produced265
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from storage Giza 111 cultivar seeds in cloth bags(Fig. 15).The lowest energy of266
germination percentage were obtained from storage Giza 21 cultivar pods in cloth bags or267
seeds in plastic bagswithout significant (at 0.05)differences between them.268
Highestemergence rate percentagewere produced from storage Giza 111 cultivar pods269
storage in plastic bagsor seeds in cloth bags(Fig. 16).The lowest emergence rate270
percentagewere obtained from storage Giza 21 cultivar pods in cloth bags or seeds in plastic271
bagswithout significant (at 0.05) differences between them. These results are conformity of272
those reported by[8, 31, 32, 36and 37].273
3.5.7 Interaction between storage periods,soybean cultivars and package materials:274
The results clearly indicated that highest final germination percentagewas obtained from275
before storage of Giza 22 cultivar. The lowest energy of germination percentagewas276
obtained from storage Giza 35cultivar pods in plastic bags for 12 months(Fig. 17). Highest277
germination index percentagewas obtained from Giza 35 cultivar before storage. The lowest278
germination index percentagewas obtained from storage Giza 35 cultivar pods in plastic279
bags for 12 months(Fig. 18).These results are in good agreement with those reported by[8,280
3132, 36, 37 and 41].281
3.5.8Interaction between storage conditions and package materials:282
The results clearly showed that highest final germination percentagewas obtained from283
storage soybean cultivars pods in plastic bags under refrigerator conditions (10 ± 10C). The284
lowest final germination percentagewas obtained from storage soybean cultivars pods in285
cloth bags under ambient conditions(Fig. 19).Highest germination index percentagewas286
obtained from storage soybean cultivars pods in plastic bags under refrigerator conditions287
(10 ± 10C).The lowest germination index percentagewas obtained from storage soybean288
cultivars pods in plastic bags under ambient conditions(Fig. 20).Highest energy of289
germination percentage was obtained from storage soybean cultivars seeds in cloth bags290
under refrigerator conditions (10 ± 10C). The lowest energy of germination percentage was291
obtained from storage soybean cultivars seeds in plastic bags under ambient conditions (Fig.292
21).These results are in good agreement with those reported by[8, 31, 32, 36and37].293
3.5.9Interaction between storage periods, storage conditions and packagematerials:294
The results clearly indicated that highest energy of germination percentagewas obtained295
from pre storage treatment followed by storage soybean seed cultivars in cloth bags under296
refrigerator conditions (10 ± 10C) for 3 months. The lowest energy of germination297
percentagewas obtained from storage soybean seeds cultivars in plastic bags under ambient298
conditions(Fig. 22).These findingsare in good conformity with those reported by[8, 31, 32,299
36and 37].300
3.5.10Interaction between soybean cultivars, storage conditions and package301
materials:302
The results clearly indicated that highest energy of germination parentagewas obtained from303
storage Giza 111 cultivarunder refrigerator conditions(10 ± 10C)as seeds in cloth bags (Fig.304
23).Lowest energy of germination parentagewas obtained from storage Giza 35cultivar305
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under ambient condition seeds in plastic bags.The results clearly indicated that highest306
emergence rate percentagewas obtained from storage Giza 111cultivar under refrigerator307
conditions(10 ± 10C)using seeds in plastic bags (Fig. 24).Lowest emergence rate308
percentagewas obtained from storage Giza 21 cultivar under ambient condition using seeds309
in plastic bags. These results are in good agreement with those reported by[8, 31, 32, 36and310
37]. 311
4.CONCLUSION312
This investigation was revealed that for maximizing soybean seed germinationparameters, it313
should be storage Giza 111 cultivar under refrigerator conditions (10 ± 10C) as pods or seeds with314
cloth bags for 3 months.315
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Table 1.Means of germination percentage (%),germination index (%), energy of432
germination (%) and emergence rate (%)as affected by storage periods, soybean433
cultivars, storage conditions, package materials and their interactions.434

Characters
Treatments

Final
germination
percentage

(%)

Germination
index (%)

Energy of
germination

(%)
Emergence

rate (%)

S- Storage periods (months)
Before storage 94.30 - 87.15 22.83

3 months 91.36 95.07 77.51 21.52
6 months 84.95 88.88 73.52 20.27
9 months 76.50 80.48 53.70 17.25

12 months 69.97 69.97 44.90 15.20
LSD  5% 0.71 0.73 1.23 0.192

V-Soybean cultivars:
Giza 21 83.40 83.78 62.92 18.87
Giza 22 83.42 81.08 64.71 19.26
Giza 35 83.92 83.72 65.47 19.26

Giza 111 83.30 84.06 72.38 19.92
Crawford 83.03 85.36 71.28 19.76
LSD  5% NS 0.82 1.23 0.192

C-Storage conditions:
Ambient conditions 81.40 81.08 63.18 18.63

Refrigerator conditions
(100C±1) 85.43 86.12 71.53 20.20

F- test ** ** ** **
P-Package materials:

Pods in plastic bags 83.38 83.47 68.01 19.46
Pods in cloth bags 83.16 83.37 65.67 19.37

Seed in plastic bags 83.52 83.81 67.29 19.36
Seed in cloth bags 83.61 83.75 68.46 19.47

LSD  5% NS NS 1.00 NS
F-test Interactions:

S×V ** ** ** **
S×C ** ** ** **
V×C NS NS ** **

V×C×S NS NS * *
S×P NS NS ** *
V×P NS NS ** **

S×V×P ** ** NS NS
C×P ** ** ** NS

S×C×P NS NS ** NS
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V×C×P NS NS ** **
S×V×C×P NS NS ** NS

NS=Not significant, *= significant at 5%, **= significant at 1%, LSD= least significant435
differences.436
Figures Captions:437

Fig. 1. Averages of final germination percentage as affected by the interaction438
between soybean cultivars and storage periods.439
Fig. 2. Averages of germination index percentage as affected by the interaction440
between storage periods and soybean cultivars.441
Fig. 3. Averages of energy of germination percentage as affected by the interaction442
between storage periods and soybean cultivars.443
Fig. 4. Averages of emergence rate as affected by the interaction between soybean444
cultivars and storage periods.445
Fig. 5. Averages of final germination percentage as affected by the interaction446
between storage conditions and storage periods.447
Fig. 6. Averages of germination index percentage as affected by the interaction448
between storage conditions and storage periods.449
Fig. 7. Averages of energy of germination percentage as affected by the interaction450
between storage periods and storage conditions.451
Fig. 8. Averages of emergence rate as affected by the interaction between storage452
conditions and storage periods.453
Fig. 9. Averages of energy of germination percentage as affected by the interaction454
between soybean cultivars and storage conditions.455
Fig. 11. Averages energy of germination as affected by the interaction456
betweenstorage periods, soybean cultivars and Storage conditions.457
Fig. 12. Averages of emergence rate as affected by the interaction between storage458
periods, soybean cultivars and storage conditions.459
Fig. 13. Averages of energy of germination percentage as affected by the interaction460
between   storage periods and package materials.461
Fig. 14. Averages of emergence rate as affected by the interaction between storage462
periods and package materials.463
Fig. 15. Averages of energy of germination percentage as affected by the interaction464
between   soybean cultivars and package materials.465
Fig. 16. Averages of emergence rate as affected by the interaction between soybean466
cultivars and package materials.467
Fig. 17. Averages of final germination percentage as affected by the interaction468
between soybean cultivars, package materials and storage periods .469
Fig. 18. Average of germination index percentage as affected by the interaction470
between soybean cultivars, package materials and storage.471
Fig. 19. Averages of final germination percentage as affected by the interaction472
between storage conditions and storage periods.473
Fig. 20. Averages of germination index percentage as affected by the interaction474
between storage conditions and package materials.475
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Fig. 21. Averages of energy of germination percentage as affected by the interaction476
between storage conditions and package materials.477
Fig. 22. Averages of energy of germination as affected by the interaction between478
storage periods, storage conditions and package materials.479
Fig. 23. Average of energy of germination as affected by the interaction between480
soybean cultivars, storage conditions and package materials.481
Fig. 24. Averages of emergence rate as affected by the interaction between soybean482
cultivars, storage conditions and package materials.483
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