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Figure 1- Variations of maximum temperature and relative humidity in Caspian seed Co. Storage located in Sari
during 2009-10.
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Table 1- Combined Analysis of Variance (Mean squares) of investigated characteristics
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Table 2- Mean comparison of interaction effect of final germination percentage x storage duration x year
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Year Jw . Germination Year Jw . Germination
Storage duration Storage duration
percentage percentage
First  Js 83.61" Second  pgo 2 84.87*
First 4 81.24° Second  pgs 4 83.02"
First 79.254 Second  pgs 6 79.54¢
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Means in each column followed by similar letter(s) are not significantly different at 5% probability levels using
Duncan test
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Table 3- Mean comparison of interaction effect of final germination percentage x sack material x year
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Year Store LWl Sack materials Sl g Germination
percentage
Two layer paper pack aYgs siils 79.38¢
Three layer paper pack Y au gals 80.52¢
Ambient Jyexo  Two layer paper + laminate Coned b a¥ge silS 82.12d°
Cloth pack slaz b 67.55%
First Juw Propylene pack ibogn 63.94"
year Jsl Two layer paper pack Vs sals 87.38"
Ll Three layer paper pack aY 4w gils 88.187"
Controlled  J,=s  Two layer paper + laminate Coped b aYgs s3alS 89.62*
sass  Cloth pack Gzl 87.42"
Propylene pack koo 87.58"
Two layer paper pack Voo gils 82.99¢
Three layer paper pack Y aw gils 83.61¢
Ambient s Two layer paper + laminate ol b ayYgs silS 85.57¢
&7 Cloth pack sz 76.98
First Jb Propylene pack ks 68.83%
year pos Two layer paper pack aYys silS 85.57¢
Sl Three layer paper pack Y du cils 86.20"
Controlled  J,=s  Two layer paper + laminate Coped b ayYgs s3elS 88.16*
oo Cloth pack slaz b 84.19¢d
Propylene pack ihosy 82.63¢
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Means in each column followed by similar letter(s) are not significantly different at 5% probability levels using
Duncan test
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Table 4- Mean comparison of interaction effect of seed moisture content in storage condition x storage
duration X sack material X year

o g - 3 eo Cusb; ao o
JR| (L) )l e . sr e Moisture content%
Storage Sack materials
Store duration(Month) Jol Jbo s Jlo
First year  Second year

2 layer paper pack a¥gs sdels 12.57¢ 12.27%

3 layer paper pack Y 4w gxls 12.17¢ 11.82f

2 2 layer paper + laminate <o b Y9 53218 12.07¢ 11.488

Cloth pack sl 12.97° 12.84¢

Propylene pack TN 12.77% 12.34%

2 layer paper pack Yo gaels 12.97° 12.47de

3 layer paper pack Y dw ciils 12.37% 11.87¢

Ambient de fg
4 2 layer paper + laminate oo b 4¥g0 (532 12.27 11.65

t;?""“’ b c
Cloth pack slax b 13.47 12.98

Propylene pack gy 12.97° 12.87°

2 layer paper pack Yo cdels 13.47° 12.52¢

3 layer paper pack Y au cxls 12.27% 11.80%

6 2 layer paper + laminate = <o b 4¥g0 532l 12.37% 11.69%

Cloth pack slax b 13.87° 13.09°

Propylene pack oo 14.17° 13.03°

2 layer paper pack g gaels 12.03¢ 11.78"

3 layer paper pack Y dw gils 11.73% 11.378

2 2 layer paper + laminate <o b ¥ g0 5328 11.53% 11.278

Cloth pack laz b 11.93¢ 11.98¢

Propylene pack RSP 12.13¢ 11.88

2 layer paper pack Yo slS 12.13° 11.88¢

3 layer paper pack Y dw ciils 11.63% 11.58%

Controlled fg g
2 layer paper + laminate  ciued b Y40 326 11.63 11.36

0 J)....S o o
Cloth pack slax b 11.93 12.08

Propylene pack gy 12.03¢ 11.92¢

2 layer paper pack aYgo Gaels 12.33% 11.95¢

3 layer paper pack Y dw gils 11.63% 11.62%

6 2 layer paper + laminate <o b 4¥ g0 532l 11.83 11.51%

Cloth pack laz b 12.03¢ 12.19°

Propylene pack sy 11.93° 12.08°

il oo T g 53 85I (g3l bl e LS A3 caid S i By S gyl Blas gt je 0 a8 Sl Sile
Means in each column followed by similar letter(s) are not significantly different at 5% probability levels using

Duncan test
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Table 5- Mean comparison of interaction effect of the solution percolates electrical conductivity x storage
condition x storage duration X year

S oS eolon S S S colos
&)l 2 59552) SIS Om39,55)
Jw BN ) (S el » Ju ! (ole) ()5 p foslo p
Year Store Storage Electrical Year Store Storage Electrical
Duration conductivity Duration conductivity
(Month) (ps/cm/g) (Month) (us/cm/g)
2 37.18¢ 2 36.89
Je oane 4 38.28" yese 4 37.56¢
| Ambient . Jl Ambient b
Js 6 39.92 ago 6 38.25
5‘;:; oad S 2 34.908 Second  ons JpuS 2 34,798
Controlled 4 36.14¢ Year Controlled 4 35.40F
6 36.84¢ 6 36.21°

il oo 10 mlaw js SSls o3yl b o gine M W8l izin S i B> S sl Blas et 2 0 a5 Sl 1Sk
Means in each column followed by similar letter(s) are not significantly different at 5% probability levels using

Duncan test
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Table 6- Mean comparison of the solution percolates electrical conductivity x sack material x storage
condition x year

2 oo 39,500) S Sl colos

?Jet;)r S)tl:)ﬂe Sack material REHIEN (o5 sasilo
Electrical conductivity (us/cm/g)

2 layer paper pack aYgs gdls 38.20°

3 layer paper pack Y au gils 37.50¢

o i S i 37.03

Ambient 2 layer paper + laminate I LY sicls )

Cloth pack sla= b 39.03

JL‘J = .
Js Propylene pack kg 40.53

First 2 layer paper pack ¥ sl 35.838"

Year o
3 layer paper pack Y 4w ls 35.97

b J7S i . y 35.808"

Controlled 2 layer paper + laminate oo b Yo Xl i

Cloth pack Sl b 36.008

Propylene pack g 36.208

2 layer paper pack ¥ sicls 36.85¢

3 layer paper pack Y a4 gls 37.25°

o i S ¥ 35.98%

Ambicnt 2 layer paper + laminate oJ b 4o sicls )

gl Cloth pack slax b 37.52
90 Propylene pack gy 40.23*
Second 2 layer paper pack LY 38 35.11"
Year h
3 layer paper pack LY aw xls 35.49

w5 S i - . 3427

Controlled 2 layer paper + laminate oo L 4¥50 36l i

Cloth pack sl b 35.86%

Propylene pack gy 36.60%

il oo 10 s 33 5Kl a3l b ls e V] 03B coiiis S i By S gl JBlas g o 0 4T Sla Sl
Means in each column followed by similar letter(s) are not significantly different at 5% probability levels using
Duncan test
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oaslie (Balesevic-Tubic ef al., 2010) ., Ken
a s Srnlsz @)Ll o)ss Jsb Ll bas wis s
aS asdl o g Wb o SralS o KT 5 Lges sl
OISl Sl i ph s & bge Coles
REIg

g Jbw S = Lol alio
Aoy i 4 S Co bl ase i 35 Ll
A @y (§ 03— 5| ey (5Tl
oad J S Lol x gl Jow jo (ams,0 ABITY)
Sl x pgs Jlw g 28,5138 05,5 ;0 45 35
pso Jlw b og, 5 o o A/YE L sus J,muS
Ul 5C 055 53 9o, YWV Ly Jgane ,L
doeg, 5 0 00,0 VYO LsasJuS Ll sl
A s 33,5 3

(Simic et al., 2000) ,LSop § Sop—w
Y slws g b, Lo Ll jo a5 aisls olis
9 Smsby L Ll 5l i )3 ans halS ()l
b o (289, Lol yocmal Simly sles
Syl 0,90 Jgbo 5 ol5T oy slaanwl ljmre
st iga LagT iy e Jlss sl ol 94
(Balesevic-Tubic et al., 2007)
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GRS eiy rpeSile dnglie izan a8)F 8
Aoyd pyiia S ol lis awlS gy x Jlo
AYLY) ol g Sy 0995) 51 om 58z
Sl s @ Vaw 3els eS8 x gl Jloyo (a0
VEIAY) o1 olime oS g 8,5 138 09,5 o aS
Sl x Jgl Jlo 5o siia (eops VEI -
285 0g (Hagn GloansS x pge Jlo g (g
5 Sepdl (VO Jeuz) w8 S8 e ey
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Table 7- Mean comparison of germination percentage after accelerated aging test in sack material x year

Lo . /. 51 5yl

\FJear Sack materials s Germiﬁzﬁo)n :ge;ézgirfg? (%)

2 layer paper pack ¥4 sdels 79.97°

3 layer paper pack LY aw gdels 81.33°

F;iss‘t;{;r 2 layer paper + laminate = <o) L 4¥s0 g3l 83.03°

Cloth pack Slaz b 77.90

Propylene pack NP 74.83°

o35 Jlo 2 layer paper pack Y90 slS 79.81°

Second year 3 layer paper pack Y aw gl 80.07°

2 layer paper + laminate <o L ¥ g0 g3l 82.23%

Cloth pack Sl b 76.77%

Propylene pack kg 76.00°

il o 10 o 33 5Kl aesT b o cme D] A3l caiins S i By S gl JBlas g o 0 4T Sla Sl
Means in each column followed by similar letter(s) are not significantly different at 5% probability levels using

Duncan test
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Table 8- Mean comparison of germination percentage after accelerated aging test in storage condition X year

Jw BN 1Sl om Si%lex Jw Bis Fsm il o S8l
Year Store Germination after aging % Year Store Germination after aging %
lsere d lgone e
Ambient 73.50 Ambient 7771
Jsl Jbw
- ) > Jlo )
First year — oad J S8 85.33% £9 odds S b
5.33 80.24
Controlled Second year Controlled

il oo 70 s j0 GGl a3l b lo e BV 0B it S i By S5 gyl BBlas g o 0 a8 Sla Sl
Means in each column followed by similar letter(s) are not significantly different at 5% probability levels using

Duncan test
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Table 9- Mean comparison of seedling final emergence percentage in storage condition in sack material.

At g8 50 il g5 p0 Jlo o dzalS b ol o )s (Sl dlie A Jsua

Final Final
Year Store o Year Store i
gl ul Sack materials Sl ga m:.._ﬁ,mn_._nm (%) s u Sack materials Sl gy m:._.ﬁmgoa (%)
L,. (Dl Hsebs 7 (Dl b
2 layer paper pack 4V okl 70.05¢ 2 layer paper pack s Ml 69.73e
3 layer paper pack LY 4o gicls 71.30e 3 layer paper pack aY dw gils 70.35¢
Ambient i v 4 O N Amlent lami Cipal b ¥y il 76.22
ayer paper + laminat nibad b ¥y gis 14 ayer paper + laminat Sl b a¥ge gis .
Sk yer pap minate 3 (5 Slikan yer pap minate 395 C
Cloth pack sl 63.53fe Cloth pack sla b 65.21fe
First year Propylene pack gp 62.08g mwmw__.a Propylene pack g 6231¢g
NEN 2 layer paper pack Vg gaElS 75.66¢d pas Jlo 2 layer paper pack a¥g gdels 73.04d
3 layer paper pack aY du gielf 77.32b 3 layer paper pack Y 4w gxls 73.97d
Controlled 51 + laminat cial b a¥as cdils 8198 Controlled N N T 80.89
ayer paper + laminate ! Vs gie 98a ayer paper + laminate s Yy gl .89a
n..ruLH.LM yer pap ) R £ oL.,uL\.H.u\ Yer pap ezt e L3 pll L]
Cloth pack slaz b 73.65d Cloth pack sl b 65.81f
Propylene pack s 74.71cd Propylene pack lan 63.34fe
VAR CPEPPRLH Pl CRCTOR| NUPRCLIN IR gEC- e JERIG S 1 RESpp- KO g P PRGN < 008
L e 5o il g 53 Ju s azalS j5ebs oled 4o )d ails alia )+ Jgan
Table 10- Mean comparison of seedling final emergence percentage in year in storage condition in storage duration.
Y St Storage Final E ©%) Y Sto Jorage Final E %
ear o“m Duration (Manth) ina : anmm_._nw o) ear “m duralibn(Month) ina : amqmaznw (%)
(__1. urc (ols) G»_L&H Sl n____,v_h_;._ .G&.T L_.;. ._r.._ ?_.L_Gh_..fmﬂ ais ?_vr..mS._ \th
; 2 76.02¢d Ambient 2 75.79¢d
- Ambient o
First b 4 70.71d Second gass 4 70.71d
ik 6 58.53f year 6 59.79f
Ju 2 §1.92 e3> Ju  Controlled 2 76.04c
| Controlled o [T
S s 4 78.63b sad J &5 4 70.53d
6 69.44de 6 67.66e
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Table 10- Mean comparison of interaction effect of seedling final emergence percentage x year x storage
condition X storage duration

SN e sl b GRS e .
’ (ORETSRIT
Lo Ll (olo) () Lo Ll (olo) .
J P J P Final
Year Store Storage Final Year Store Storage Emergence
Duration Emergence Duration (%)
(Month) (%) (Month)
2 76.02° 2 75.79%
S I 4 0710 el e 4 70.71%
Jsl 6 58.53"  Second 6 59.79"
First 2 81.92° year 2 76.04°
car S 4 78.63" o S 4 70.53¢
Y Controlled oy Controlled ’
6 69.44% 6 67.66°

Sl oo 70 gl j0 GGl yae3T L lo cime BV 30 woiiiee i By S gl JBlas (gt o 0 aST Lla Sl
Means in each column followed by similar letter(s) are not significantly different at 5% probability levels using
Duncan test
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Table 11- Mean comparison of interaction effect of seedling vigor index X year x sack material

[ an jasls
J Sack materials Sl gs :” ua’
Year Vigor index
2 layer paper pack Y90 (g3els 142.96%
3 layer paper pack Y 4w gl 148.29°
fj" Jus 2 layer paper + laminate  coo b aVgs 54elS 188.43°
First year
Cloth pack &l b 118.17°
Propylene pack s 109.08°
2 layer paper pack aYgs sils 138.19¢
3 layer paper pack Y dw gl 142,78
£ J% ) jayer paper + laminate sl b Y50 gicls 161.44°
Second year
Cloth pack slaz b 116.31°
Propylene pack g 111.38°

A3l oo 10 e o SSls RIS Llo gime Bl 0Bl s S e By SO lils Blas ein e 0 a5 ole Sle
Means in each column followed by similar letter(s) are not significantly different at 5% probability levels using
Duncan test
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Table 12- Mean comparison of interaction effect of seedling vigor index x year x storage condition x storage

duration
Jl L ClogleSos s Jl I ClogSonw L s
i Storage T ' Storage Duration T
Year Store Duration (I%/Ionth) Vigor index Year Store (l%/lonth) Vigor index
2 120.19¢ 2 118.66°
gana 4 97.90" oane 4 110.40°

Jw Ambient ’ s J Ambient )

Js! 6 68.298 ) 6 93.36%
First 2 20238 Sece‘;‘r’d . 2 187.42°
year o2 J S 4 181.33% Y oud J S 4 172.94¢

Controlled B Controlled d
6 134.04 6 165.55

..\......»L. ° 0 CJ@...; 5 QSJL) Qj.n)'] L» )b@.m ) CESIREIEIRTIWY J)...m.a J)} &.- L_;l)b J§\..\> OFm 2 50 4 gbu.._il..n
Means in each column followed by similar letter(s) are not significantly different at 5% probability levels using
Duncan test
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Abstract

In order to evaluation of Effect of storage conditions, duration and packaging on viability
and vigor of soybean, an experiment was conducted as a factorial experiment (2x3x5) in the
field (completely randomized block design and laboratory (completely randomized design) with
three replications in agricultural and natural resources research center of Mazandaran, Iran in
2010-11 and 2011-12. This experiment was included 30 treatments (first factor: five types of
packaging as a) two layer paper pack, b) three layer paper pack, c) two layer paper pack with
laminate layer, d) cloth pack.5 Propylene pack. The second factor had three levels storage
period, 2, 4 and 6 months. Third factor: two storage condition.1) ambient condition and 2)
controlled storage condition with 16°C and 65% relative humidity. The results show that by
increasing of seed storing period from 2 to 6 months the rate of germination was decreased from
84.87% to 79.25%. The higher rate of germination in the controlled storage condition with three
layer paper pack was observed (88.62%) than ambient condition with Propylene pack (63.94%).
Based on the results of the accelerated aging test by increment of storage duration from 2 to 6
months the rate of germination was decreased from 81.81% to 76.61%. The highest germination
rate was related to three layer paper pack meanwhile the lowest germination rate was related to
Propylene pack and cloth pack. The seed quality indices showed good statues in the controlled
seed storage condition than ambient condition in both consecutive years. Also it was noticed
that the highest and lowest final emergence seedling percentage was related to controlled
storage condition with three layer paper pack (81.98% in the first year and 80.89% in the second
year) and ambient condition with Propylene pack (62.31% in the first year and 62.08% in the
second year). Generally it was noticed that storing the seed in three layer paper pack with
controlled storage condition was suitable for preservation of soybean seeds.
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