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ABSTRACT
12

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 + 1°C 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 + 1°C, 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 + 1°C 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 + 1°C) of soybean seed with cloth bags for 3 months enhanced germination
properties.
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1. ISFRODUCTION

34 Storage conditions and duration are important factors affecting germination
parabdeters. Seed vigor is used as a measure of accumulated damage in seed as viability
decli@s. Preservation of seed viability depended on storage condition and duration [1]. The
decldié of germination is much more acute under tropical conditions. These environmental

condiions make very difficult to maintain its viability during storage [2]. Seed
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deteBiBratedduring storage is one of the basic reasons for low productivity in soybean.
Chadfles that occur in seed during ageing are significant in terms of seed qualityamong
othed khings, also implies seed longevity [3]. Different periods of seed storage, as well as
ageidg conditions adversely affected the seed vigor[4].Arif et al. [9] concluded that seed
viabifiBy gradually decreased from 64.5 to 39.2% as the time of storage increased, from 2 to
12 rdnths. Changes occurring in seed during ageing are very significant with regard to
qualitp and longevity of seed. Seed composition characteristics of oily plants are related to
specHic processes occurring in seed during storage [5].

The4ébybean seed generally deteriorated with storage and deterioration was particularly
strod@ for grains stored with initial moisture contents of 12.8 and 14.8 % at 40°C. The grains
stord® with initial moisture contents of 14.8 % at 30 and 40°C were classified as out of
markél standard after 135 and 90 days respectively [6]. Differences in oil percentagethat
affediéd by storage longevity were significant among tested crops and genotypes. Storage
longBity was negatively associated with oil content. At storage conditions at 12°C/60%,
decrg3sing of seed oil content than in storage conditions at 25°C/75% [7].In addition,
[3]aridf1]showed that preservation of seed viability depended on storage condition and
durafibn. Khaliliagdam et al.[8]suggested that variations occurred with the viability constants
of a56eed deterioration model between the soybean cultivars. Different periods of seed
stordje, as well as storage conditions adversely affected the seed vigor[8].Similar
cond&sions was reported by[8, 10 and11].Seed stored at 4°C recorded highest germination
percéfitage than ambient temperature[9].Similar results was indicated by[5, 12 and13].Vijay
et ab[l 1]incubated soybean seeds at two different temperatures of 34 °C and 40 °C for
varyln times. They indicated that soybean viability decreased by increasing storage
temgérature.

Regarding to storage materials, [14]stated that storability of soybean cultivars could be
enhdrdkced by four months after storing seed in polythene bag compared to cloth bag. Singh
et #€315] reported that soybean seeds stored in cloth bag maintained satisfactory
gernibation only for 4 months of storage. Wheat seed stored in gunny, cloth and plastic bags
weréin good moisture content levels and recorded higher germination percentage in
comp8rison with those stored in metal and earthen bins [17]. Sorghum seeds stored inside
gendBank and freezer irrespective of the packaging materials and type of accession retain
their7diability to the tune of 90.67 to 100%. Whereas seeds stored at ambient temperature
had Tolw germination percentage except those stored in aluminum can [18].

72 A significant differences between soybean genotypes (Sb1, Sb2, Sb3, Sh4, Sb5 and
Sb6Yy3n final germination percentage, germination index and emergence rate after seed
ageind. These differences between genotypes might be due to the genetic factors and seed
cherfiftal composition influence the seed manifestation and vigor [4].Khaliliagdam et
al.[8Jéported that initial viability was same 100% among DPX and Sahar cultivars. Also, the
vigof/ power,i.e. final germination percentage had no significant difference between DPX and

Sahd@®cultivars but in Shahar, values of all vigor trials. Soybean germination and vigor varied
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among cultivars and M-351 had the highest mean germination parameters [16].Similar
condl@sions were reported by [7, 19and 20].Sorghum seeds storedinside gene bank and
free&dr irrespective of the packaging materials and type of accession retain their viability.
Whei2as seeds stored at ambient temperature had low germination percentage except those
stor&® in aluminum [18]. Similar results was obtained by [9, 24 and 25]. The objective of this
rese@fch was to determine the effects of storage period, storage conditions and materials on

seedfermination parameters of different soybean cultivars.
2. MSTERIALS AND METHODS

A lalBdratory experiment was conducted at experimental seed testing laboratory of Agronomy
Dep8&ment, Faculty of Agriculture, Mansoura University, Egypt during 2011 and 2012. The
objeBfives of this investigation were aimed to study response of some soybean cultivars, i.e.
GizeP@1, Giza 22, Giza 35, Giza 111 and Crawford to storage periods,i.e. 3,6,9 and 12
monfHs, storage conditions, i.e. ambient conditions and refrigerator conditions at 10 + 1°Cas
well %3 storage materials, i.e. seed with cloth bags, seed with plastic bags, pods with cloth

bag®93nd pods with plastic bags on germination characters.

3. T&htments and Experimental Design:

Treddments were arranged in factorial experimental in completely randomize design,
condiéted of totally 160 treatments combinations involving tow storage conditions, i.e.
amb@ht conditions(27 °C andRH 90 %) and refrigerator conditions at 10 + 1°C, four different
kind9®f package materials, i.e. seed with cloth bags, seed with plastic bags, pods with cloth
bag®9@nd pods with plastic bags.Four storage periods, i.e. 3,6,9 and 12 months and five of
soybh cultivars, i.e. Giza21, Giza22, Giza35, Giza111 and Crawford.Soybean (Glycine
Max1l0.1Merr.) cultivars which were harvested in October 2011, cleaned from dust and dirt
thenld®d and processed for storage. Every three months, from a total 12 months of storage,

gernliddtion characters were evaluated.

4. Stiified characteristics:

The I@llowing germination characters were studiedas following:

4.1FiR4l germination percentage:

Final @érmination percentage test was conducted as per the procedure prescribed in ISTA
ruled (86]. Hundred seeds in four replications were kept forgermination in rolled rowels in a
gernlid9tor maintained at 25 + 7°C and 95 % relative humidity. The normal seedlings was
counlté, 5thand 8thday. Then final germination percentage was calculated according to[27

and 28] as the follows equation:

MNumber of normal seeclings

Final sesmination percentage = =100

Mumber cf seeds
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4.2Gerfnination index (GI):

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

25 Gernmination each treatment

%a Germination in the control

3.3 Ehérgy of germination:It was recorded at the fourth day of germination. Energy of
gernlih8tion was the percentage of germinating seeds at 4 days after sowing relative to the
numbé&p of seeds tested according to[28].

3.4 Elflergence rate:The emergence rate was computed according to [30] using the
followdhg formula:

Emelg@nce rate =1/2(number of seedling emerged on 5th day after planting+
numb2B of seedling emerged on 8th day after planting).

3-Réa4dlts and discussion

3.1 Sftfrage periods effects:

Thelrdsults in (Table 1) showed that final germination percentage, germination index
perd&itage, energy of germination percentage and emergence rate percentage
weré2fecreased as storage periods were increased. The results revealed that before
stord@® treatments significantly exceeded the other storage periods in final
germithation percentage, germination index percentage, energy of germination
perdéiitage and emergence rate percentage followed by those storage after 3
monrithd. While, after 12 months from storage recorded lowest final germination
perd&f}age, germination index percentage, energy of germination percentage and
emdrgiénce rate percentage.lt could be concluded that increasing storage periods
froml 3y 6, 9 and 12 months decreased final germination percentage by 3.11, 9.91,
18.8B@nd 25.80%, respectively compared with final germination percentageofpre
storbgeé treatment.Increasing storage periods from6, 9 and 12 months decreased
germi@ation index percentageby 6.51, 15.34 and 26.40 %, respectively compared
withl@@rmination index percentage after 3 months. Increasing storage periods from
3, 6]40and 12 months decreased energy of germination percentageby 11.06, 15.63,
38.381and 48.47 %, respectively compared with energy of germination
perdefageofpre storage treatment.Increasing storage periods from 3, 6, 9 and 12
month3 decreased emergence rate percentageby 5.73, 11.51, 24.44 and 33.42%,
respektively compared with emergence rate percentage ofpre storage treatment. In
this réSpect,Arif et al.[9] stated that germination percentage was inversely related to

stordgé duration, where germination gradually decreased from 64.5 to 39.2% as the
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timel #¥/storage increasedfrom 2 to 12 months. In addition, Balesevic- Tubic et al.[31]
repdda&d that differences in germination index due to storage periods might be due
to @i changes of seed during storage and decline in phospholipids and
polyld@&aturated fatty acids leading to marked decline in seed vigor and germination
indebd IMoreover,Mohammadi et al.[32] indicated that seed deterioration results in
decrégsed percentage and rate of germination and decreased percentage of normal
seedbidgs. Seed ageing is generally marked by reduction in vigor[33].The longer
seedS§4torage period increases intensity of seeds ageing [22]. These results are in
goodidgreement with those reported by [8, 31, 34, 35, 36and 37].

3.2 Stfrage cultivars effects:

Resllfé/ in (Table 1)revealed that Giza 111 cultivar significantly exceeded the others in
enerby8 of germination percentage and emergence rate percentage. While, Giza 35
surph§8ed the others in final germination percentage. Giza 21 cultivar recorded the lowest
enerb§0of germination percentage and emergence rate percentage. Giza 22 cultivar
recotddd the lowest germination index percentage.While,Crawford cultivar recorded the
lowekbZinal germination percentage. Giza 111surpassed Giza 21, Giza22, Giza 35 and
Cravfadd cultivars in energy of germination percentage by 13.06, 10.59, 9.54 and 1.51 %,
respkbtively. Giza 111 surpassed Giza 21, Giza 22, Giza 35 and Crawford cultivars in
emet@énce rate percentageby 5.27, 3.31, 3.31 and 0.80 %, respectively. Crawford cultivar
surphésed Giza 21, Giza22, Giza 35 and Giza 111 cultivars in germination index percentage
by 11&05/ 5.01, 1.92 and 1.52 %, respectively. In this respect, Tatic et al.[4]stated that there
was 1 8fynificant differences between soybean genotypes. These differences between
gendtgPes might be due to the genetic factors and seed chemical composition influence the
exprég6ion of seed deterioration and vigor decline. In addition, [38]stated that assessment of
somé7 boybean cultivars seed viability during storage by monitoring germination and
gernliidtion after ageing percentages.Moreover, Doijoide et al.[39] stated that the storability
of difféBent soybean cultivars is also regulated by initial seed quality, physical and chemical
comp@dition of seed as different cultivars possess different physical structure and chemical
comp@Sition which determine the viability of seed in storage. These results are in good
accardénce with those obtained by [4, 8, 22, 31, 36and 37].

3.3 Stbrage conditions effects:

The Iré8ults showed that a significant effect of storage conditions on the average of final
gernliition percentage, germination index percentage, energy of germination percentage
and bSfergence rate percentage as shown in (Table 1).Storage under refrigerator conditions
at 1082 surpassed ambient conditions in final germination percentage, germination index
perckBfage, energy of germination percentage and emergence rate percentage by 4.71,
5.85] 881.67and7.77 %, respectively.In this trend, [9recorded that highest germination
perckBthgeswere in seed stored at 4°C than room temperature. These results are in good
harml@&$y with those obtained by[8, 31, 32, 36, 37 and 41].



3.4 Stirage package materials effects:

The ¥83ultsshowed that a significant effect of package materials on the means of energy of
gernli88tion percentage as shown in (Table 1).The results showed that energy of
gernli8ftion percentagesignificantly affected by package materials. Highest energy of
gernlifiition percentage were obtained from storage soybean seed in cloth bags followed by
storddH seed in plastic bags. However, the lowest energy of germination percentage were
obtaif® from storage soybean pods in cloth or plastic bags. In case of final germination
perckBifage of soybean seed decreases all cases but the rate of deterioration is highest in
clothl Bdg [21]. Seeds were stored in Metallized film bags and Aluminum foil bags observed
highlyf§tandard germination and seed vigor, and keep water activity and seed moisture
contéfibin low level could delay seed quality deterioration followed by Polypropylene bags
and W¥en bag[22].Seeds were stored in aluminums foil bags observed highly seedling vigor
and 1R&ep moisture content in low level could delay seed deterioration followed by
polyé#lene and wheat bags[23].These results are in harmony with those reported by[8, 23,
34 ad(®B7].

3.5 [Dfdraction effects:

3.5.2(Xeraction between soybean cultivars and storage periods:

The283ults clearly indicated that pre storage of Giza 35 cultivar recorded the highest final
gerrdiddtion percentage followed by storage Giza 111 storage for 3 months(Fig.1). The
loweXdinal germination percentagewas recorded from storage Giza 35 and Giza 111
culti2fde after 12 months without significant (at 0.05) differences between them. Highest
gerrdifdtion index percentagewas produced from storage for 3 months of Giza 111 cultivar.
The 208estgermination index percentagewas recorded from storage Giza 35 and Giza 111
culti2d¥d after 12 months without significant (at 0.05) differences between them(Fig.
2).HjyH@st energy of germination percentagewas recorded from pre storage of Giza 111
culti@drl followed with Giza 111 cultivar when storage for 3 months. The lowest energy of
gerrdihdtion percentagewas recorded from storage Giza 21 cultivar after 12 months(Fig.
3).TBd Fesults clearly indicated that highest emergence rate percentagewas obtained from
Giz22 11 cultivar before storage. While, the lowest emergence rate percentage was
reco2déd from storage Giza 21 and Giza 22 cultivar for 12 months without significant (at
0.05détween them(Fig. 4).These results are in harmony with those reported by [1, 8, 22, 23
and 247

3.5.2 Irteraction between storage periods and storage conditions effects:

The23ults clearly indicated thatpre storage treatment was recorded the highest final
gerndidfition percentage followed by storage for 3 months under refrigerator conditions at
10°QFlg. 5). The lowest final germination percentagewas recorded from storage for 12
monB&2of storage under ambient conditions.The results clearly showedthat after 3 months of
stor@@3 treatment under refrigerator conditions at 10°Crecorded highest germination index
perc2dthge followed by storage after 6 months under refrigerator conditions at 10°C(Fig. 6).

The2a@West germination index percentagewas recorded from storage for 12 months under

6-



ambith conditions. The results clearly showedthatpre storage treatment recorded highest
eney7of germination percentage followed by storage for 3 months under refrigerator
condfdéns at 10°C(Fig. 7). The lowest energy of germination percentagewas recorded for 12
monBR9 of storage under ambient conditions. The results clearly indicated thatpre storage
treat?3¢ht recorded the highest emergence rate percentage followed by storage for 3 months
und@3iefrigerator conditions at 10°C(Fig. 8). The lowest emergence rate percentage was
reco2déd from for 12 months under ambient conditions.These results are in conformity with
thos238ported by [8, 31, 32, 36, 37and 41].

3.5.2kdteraction between soybean cultivars and storage conditions effects:

The2X3Sults clearly indicated that highest energy of germination percentagewas obtained
from23torage Giza 35 and Giza 111 cultivarsunder refrigerator conditions (10 + 1°C). The
lowedd Bnergy of germination percentagewas obtained from storage Giza 21 and Giza 22
culti2&Bunder ambient conditions without significant (at 0.05) differences between them(Fig.
9). Righest emergence rate percentagewas obtained from Crawford followed by Giza 111
culti?df@ when storage under refrigerator conditions (10 + 10C). The lowest emergence rate
percédiagewas obtained from storage Giza 21 and Giza 22 cultivars under ambient
condd@ns without significant (at 0.05)differences between them(Fig. 10).These results are in
confdd3ity with those reported by[1, 8, 22, 23, 34and 40].

3.5.44kteraction between storage periods, soybean cultivars and storage conditions:
The 24Sults clearly indicated that highest energy of germination percentage was obtained
from2Béfore storage of Giza 22 cultivar. The lowest energy of germination percentage was
obtaBEl from storage Giza 21 under ambient and or refrigerator conditionsfor 12 months
with@df significant (at 0.05) differences between them(Fig. 11).Highest emergence rate
percé4fhge was obtained from before storage of Giza 22 cultivar. The lowest emergence
rate 2fEcentage was obtained from storage Giza 22 cultivar under ambient and refrigerator
condfidns for 12 months without significant (at 0.05)differences between them(Fig.
12).2B&8se results are in good agreement with those reported by[8, 31, 32, 36, 37and 41].
3.5.91h%eraction between storage periods and package materials:

The2®4ults clearly indicated thatenergy of germination percentage and emergence rate
percéhfagesignificantly affected due to the interaction between storage periods and package
mat@ddis. It could be noticed that highestenergy of germination percentagewas obtained
from2pré storage treatment followed by storage soybean cultivars seeds in cloth bags for 3
monRffFig. 13). The lowest energy of germination percentagewas obtained from storage
soylih pods in cloth bags for 12 months. The results showed that highest emergence rate
perc2athge was obtained from pre storage treatment followed by storage of studied soybean
culti2érb seeds in cloth bags for 3 months(Fig. 14). The lowest emergence rate percentage
was2di}ained from storage soybean pods in cloth bags for 12 months.These results are
confdfity with those reported by[8and 40].

3.5.@ fteraction between soybean cultivars and package materials:

The2@8ults clearly showed that highestenergy of germination percentagewere produced
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from2@Gforage Giza 111 cultivar seeds in cloth bags(Fig. 15).The lowest energy of
gerndi6dtion percentage were obtained from storage Giza 21 cultivar pods in cloth bags or
seed®8 in plastic bagswithout significant (at 0.05)differences between them.
Hightsfemergence rate percentagewere produced from storage Giza 111 cultivar pods
stordd®) in plastic bagsor seeds in cloth bags(Fig. 16).The lowest emergence rate
perceiiagewere obtained from storage Giza 21 cultivar pods in cloth bags or seeds in plastic
bag&Without significant (at 0.05) differences between them. These results are conformity of
thosBF3ported by[8, 31, 32, 36and 37].

3.5.2Tdteraction between storage periods,soybean cultivars and package materials:
The2@8ults clearly indicated that highest final germination percentagewas obtained from
beford 6storage of Giza 22 cultivar. The lowest energy of germination percentagewas
obtaiEH from storage Giza 35cultivar pods in plastic bags for 12 months(Fig. 17). Highest
gerndii8tion index percentagewas obtained from Giza 35 cultivar before storage. The lowest
germdidtion index percentagewas obtained from storage Giza 35 cultivar pods in plastic
bag@ &) 12 months(Fig. 18).These results are in good agreement with those reported byl[8,
3132836, 37 and 41].

3.5.818%eraction between storage conditions and package materials:

The2®&3ults clearly showed that highest final germination percentagewas obtained from
stor@getsoybean cultivars pods in plastic bags under refrigerator conditions (10 + 1°C). The
loweag Jinal germination percentagewas obtained from storage soybean cultivars pods in
clotR8fags under ambient conditions(Fig. 19).Highest germination index percentagewas
obta®d from storage soybean cultivars pods in plastic bags under refrigerator conditions
(10 %8$°C).The lowest germination index percentagewas obtained from storage soybean
culti?®® pods in plastic bags under ambient conditions(Fig. 20).Highest energy of
gerrdif@tion percentage was obtained from storage soybean cultivars seeds in cloth bags
und@9rkfrigerator conditions (10 + 1°C). The lowest energy of germination percentage was
obta¥l from storage soybean cultivars seeds in plastic bags under ambient conditions (Fig.
21).2898se results are in good agreement with those reported by[8, 31, 32, 36and37].
3.5.9%Meraction between storage periods, storage conditions and packagematerials:
The2X@Sults clearly indicated that highest energy of germination percentagewas obtained
from2Pke storage treatment followed by storage soybean seed cultivars in cloth bags under
refrigé¥ator conditions (10 = 1°C) for 3 months. The lowest energy of germination
percéfithgewas obtained from storage soybean seeds cultivars in plastic bags under ambient
con@®éhs(Fig. 22).These findingsare in good conformity with those reported by[8, 31, 32,
36a3007].

3.5.B0lhteraction between soybean cultivars, storage conditions and package
matéfidls:

The 363ults clearly indicated that highest energy of germination parentagewas obtained from
stord@it Giza 111 cultivarunder refrigerator conditions(10 + 1°C)as seeds in cloth bags (Fig.

23).B06est energy of germination parentagewas obtained from storage Giza 35cultivar
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und&0é@mbient condition seeds in plastic bags.The results clearly indicated that highest
emeB@éhce rate percentagewas obtained from storage Giza 111cultivar under refrigerator
condifiéns(10 + 1°C)using seeds in plastic bags (Fig. 24).Lowest emergence rate
percéithgewas obtained from storage Giza 21 cultivar under ambient condition using seeds
in pl3dfic bags. These results are in good agreement with those reported by[8, 31, 32, 36and
37].311

4.CONCLUSION

This3hdestigation was revealed that for maximizing soybean seed germinationparameters, it
shoBd e storage Giza 111 cultivar under refrigerator conditions (10 + 1°C) as pods or seeds with
cloti3bégs for 3 months.
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Table 14M2ans of germination percentage (%),germination index (%), energy of
gédthination (%) and emergence rate (%)as affected by storage periods, soybean
ciidtivars, storage conditions, package materials and their interactions.

Final
Characters germination Germination Epnﬁgg!a,tic::n Emergence
Treatments percentage index (%) 9 (%) rate (%)
(%) i
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
(10°C£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:
SXV *% *% *%* *%
SXC *% *% *%* *%
VxC NS NS ** **
VxCxS NS NS * *
SxP NS NS > *
VxP NS NS > >
SxVxP > ** NS NS
CXP *% *% *%* NS
SxCxP NS NS ** NS
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VxCxP NS NS % X3
SxVxCxP NS NS ** NS

NS=4Bf significant, *= significant at 5%, **= significant at 1%, LSD= least significant
diffed&tces.
FigdBés Captions:

Fig38. Averages of final germination percentage as affected by the interaction
be#dBen soybean cultivars and storage periods.

Fig4Q. Averages of germination index percentage as affected by the interaction
be#iéen storage periods and soybean cultivars.

Fig43. Averages of energy of germination percentage as affected by the interaction
beti¥den storage periods and soybean cultivars.

Fig44. Averages of emergence rate as affected by the interaction between soybean
cuddbars and storage periods.

Fig46. Averages of final germination percentage as affected by the interaction
betid@en storage conditions and storage periods.

Fig4%. Averages of germination index percentage as affected by the interaction
beti¥Ben storage conditions and storage periods.

Fig50. Averages of energy of germination percentage as affected by the interaction
bethdten storage periods and storage conditions.

Fig58. Averages of emergence rate as affected by the interaction between storage
coifixions and storage periods.

Fig59. Averages of energy of germination percentage as affected by the interaction
bethdben soybean cultivars and storage conditions.

Fig5611. Averages energy of germination as affected by the interaction
bethd@enstorage periods, soybean cultivars and Storage conditions.

Fig582. Averages of emergence rate as affected by the interaction between storage
petit¥ls, soybean cultivars and storage conditions.

Fig603. Averages of energy of germination percentage as affected by the interaction
be#idden storage periods and package materials.

Fig624. Averages of emergence rate as affected by the interaction between storage
pe#i@dls and package materials.

Figo645. Averages of energy of germination percentage as affected by the interaction
bethdben soybean cultivars and package materials.

Fig6b6. Averages of emergence rate as affected by the interaction between soybean
cultéiiars and package materials.

Fig687. Averages of final germination percentage as affected by the interaction
bet&Ben soybean cultivars, package materials and storage periods .

Fig708. Average of germination index percentage as affected by the interaction
be#wéen soybean cultivars, package materials and storage.

Fig729. Averages of final germination percentage as affected by the interaction
bet¥8en storage conditions and storage periods.

Fig720. Averages of germination index percentage as affected by the interaction
be#¥ben storage conditions and package materials.
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Fig7B1. Averages of energy of germination percentage as affected by the interaction
be#¥&en storage conditions and package materials.

Fig782. Averages of energy of germination as affected by the interaction between
sta¥d@e periods, storage conditions and package materials.

Fid803. Average of energy of germination as affected by the interaction between
so¥Bdan cultivars, storage conditions and package materials.

Fig824. Averages of emergence rate as affected by the interaction between soybean
cudt®Bars, storage conditions and package materials.
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Fig. 1. Averages of final permination percentage as affected by the interzction

between sovbean cultivars and =torage peiods.
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Fig. 6. Averages of germination index percentage as affected by the interaction
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