N

N

x>

@/.L.o Ts NY-IVY iOlxio 1F4) /90 0 Lol [t JLw [ oyl ) jou sl g5

g3y Al
oy g Sidilgx wlivo p (Ascophyllum nodosum) Sols> oylas b slow oy 235G

S bl )0 (Glycine max) b gw s ydy Sudg g i

TG chlaan T oo weal T g3LT 5958 53N S0 ¢ 0y Ao

bganro 00

oS 2 a0 &) G P 90 4T (Flidi a8 &) Cowl (Ko jdu p2 pos Job 50 a5 Cowl Gloy <y (5 e
9 9uby o yailen Cadyb o) JUIs 4 9 Wl oo SIS &5 Canl H3y CudaS 3l 532 gl H00 @508 ds Gy b IS e Ty
00gmy8 glaydy ;o azals jliiwl (a9 Jidilenr Sz bl 51 (o s o plis JalS 5 axals il
i ol 31 B 0,5 o)Ll (b)) Slar o jlas a1 (g 0 Slge ol Aloar I ewl alisie Slgo L Lo ydy jlew ey 51 0oLl
09 bgas 00gu 33 9 039w 8 ek (slo s Sudg g i uh g (S3ailgr Gl 2 250 Sl ojbas b o Sy w3l (w2

byl ol 12l g (2lhb 09,0l  aiuo oIS (55 ,9Lis cusliils olliolo)l Ho WWAA Jluw ;0 sulejl :ldyog, g olgo
O9) w53 (1) Sl o5lac b jdy Hlowd e 9 (095w 8 (Sl jds g 005w 8 1 (gl )d) Tl 93 53 ydy (G Jol
aw yo Solai Wels bz B jo b ,e58 O ygan Qul.o)T ol 0a (0o yd ¢/ g +/F oV oY /) Hhade gT ylowd gy
sl VY o a9 000 A0 (and Cussby 9 wgmanduns a2 50 FY (glos )0 (28,5 51,8 b b ydy .ol ploxil jailimo ] Jumo yo 1,55
A plonl ceslu il o 4 50y (B3gp Jawol cule ) b (ol 50 Sl ojlas b L ydy jlond iy i 039w 49

31 ool oI5 azalS Job aniy (as L (S yiogll widy o (3ailg Sty 9 o y0 LS g0 (g RISl
Wo )0 YAIYY g YVIFA coiy ) odgumyd gbayds (S0 38l Colan g adallsopglle olime w335y s (a3l g pbBd
-dilgz ey HId re Sl Pl cago (il ye Sl ojlac wo S /Y g /Y /) L b ydy lewd oy 091 (b sy I ity
el oyl a5 ols UL”’“ Sy oyl g S U”"St”“)" Ls“u:"r.' "\"")f PRY J'.’.L$'s 31 ool «5?.‘)Lf 9 @5“‘5’- ua’l"’“ “)
Ly Hled ey w05 Hdy Ay (LD 5 (Fiailen wuoyd Gl carge (b lulpd 0 Sl ojlac sy oY g oY
S ydy) wald 4 Coud (Jiailex 50 60,0 10 9 A AIYY ol corgo cud i a9 Sl ojliac auo 0 /Y g +/Y ofV Lodgm,d
Pl Gl carge gl (nl)d Sl ojlas gl (oolo g shaio O 5l eolistwl a0 )5 (Lo Gy Sl 30 9y 03gu 59
Sl 0jlac zglaw (oolod 3155 b 03w 3 sLayds 10 992 90 wa T g30y9lle (liae 3,5 (S Il Colan Ghals g 50y
30 oud Bpan pled S g pled I eolaiwl Hlade !l cogo ojlac wo ) /O g +/F /Y /Y 3l colawl .cdl ol
10,5 03gm 8 (5l yd

3 e Sl oslac woys /Y Cdalé oslitwl 8590 SIS (r oud plowil g e3gazme 5O Calid 53 i pS A
OlF1 dgnt comw 633 Hlod i Dygee 41 (2150 Sl oyl 00,5 45 dg0d Slilay (g0 e g edile ple
93 )5 o0 bgw ol 0 53 (55

N ‘;05..»)5 o2 ydlgm w00 (sloged Sl «Soos| 1 1 golS solg
1652919 sloase

5 abl b sl gl o ys IO L oY slacdale b ol s Sila ojlac b bgw 03gm 8 g el (slo,ds ot 3l gy )
23,8 By chale gy lgieds Law sla,d Sles i sl Sl o lac s <Y cdale sl eslanl <Y

A (o liges 0358 Slo)ds 53 Sufels s lho e g i GleST T S oy (2lys Silr ol Y

39,0LE daio oSiils welyy (6 5SS (ggmis zils !

http://dorl.net/dor/20.1001.1.23831251.1401.9.2.6.9
59,0l gaio oBuils el )Lf.;;sl¢v

DOI: 10.61186/yujs.9.2.113

mbaradaran@.shahroodut.ac.ir : Jst.s saiws g asbbl,”

CrossMark OF VY by oyl eV Fe o/ /e A il o g l)



pazhoheshi
yasouj logo

pazhoheshi
cross

pazhoheshi
Typewriter
http://dorl.net/dor/20.1001.1.23831251.1401.9.2.6.9

http://dx.doi.org/10.61186/yujs.9.2.113
https://crossmark.crossref.org/dialog/?doi=10.61186/yujs.9.2.113
http://dorl.net/dor/20.1001.1.23831251.1401.9.2.6.9

WY

(Ascophyllum nodosum) Sul> o,lac b jlouws Gius 750 10,800 g 0 5e

35 (T e s ) anil e Ll 1 S
pokdsSul Al oolgls gloged slacSid>
oz 4 a56S s (Ascophyllum nodosum) pg395
0 5o dile glaal 4y Slo opl 0Bl o pakdeS]
5 ) el Bypme 1 gy 05 5 S o3
Jds ol by sl (YN oS
(055 Jali (s3ie polie 1 Lo 45 Wl o
S o9 BrasS pelis (Fp g el Ghd
L Sd> o)lac )0 09290 puiaS g aiiiwn LS
oispe Jelss 51 (A0 Slagass oouiily JeSess
Joles Lade Czge (il [0 (ggu 5l o o LialS
T Sopd g @led s pln 5o b she (e
ol ol ey sl ls Sols o las 9l
S ol (el slaguly S Ged oS S
alols oS Cugli g 0D, e SlroaS s
Hen 5 b)) Sgyme et 4 LS el
2byd Sz ojlac a5 Ws S 5155 lidse (Yo F
Sogea] Sl Jed 5 LS lagseyse Jols
9 OmeS gmes < GmeST LT S ynlgil (e
4o cpl 4 e oS aBbos b giS YK il (s>
Olals wd; Wl oo Sl 50 09290 Slge 45 09 o0
ISR 2% DIRANCOPSIRUR CIPS IEL St ety |
o Jledgin Do @ gbys Sl ojlas )
(Sen g L) bge s (Giallsz aoys I
5535 5 (YA ol Ken 5 T LY) mip (Y010
VRS SR VARA T SR PO SR < I U0
S90S Sl g5050 (nl ST ead e Gl
5 e slais LB sl aclusl Laylys a8 o
colial slooged 5l oolinal b g bo,dy as eewe
St wxye Wlgice 1)y (5,005 (T 5l ey 5 g
Oyl oS 09l ydy Ay Gl el g plls 355
sy ;525 5 oasS Wy e 1, sadbple

" Hussein

¥ Fucaceae

® Ascophyllum

O Alf

"' Kadam

2 De Saeger

'3 Chetna

" Layek

'3 Sivasangari Ramya

doddo

Ol G S Gy N Se e SS S
Ofgy il odigh aST olge jua> o .ol IS I
§ Wk (S Py S yiden MO i oyl )
Oalple il 5l Ty els L8, g sl lal sleoged
ol Wb i conles 8, oyl
Olpedy aiies Jlo)93 5 55 (YL Coeal I GlalS
ot o> Glycine max L. cole pU b g Jlie
Gt LSy o)l (e SVgaze (o 0
Ao, 00 ol o cwl ez jo Sy, LS
ol g BY) Sain eall bigm bt Lis (52,
DLl 5o g as 50 50 (Sl Ligw S350 (e (V2 )A
Sl gl (VoY) o) Kan 5 52) S oo oloxy]
Aes 5 el (VYY) o an g og,luils
S ol olad (VYo ollKen 5 Ceml 5 (Y+YY)
5 Sler ey Sl cage odd @S S
OgrlinSln Bl Gz g b a4 a3l
LfSen 5 T, 58 g slaiy 3 )
(Sidler do s AT W, donds cpl 4 (Y0VA)
@raiy; Job wzdle Job wazalS oyu8 als
Gy b o bgw 55 aty) 5 alle K25
syl 8l culpl ol plas Gels wy0s;
e )l AU Ohls e Loy alS ce
ibos 5902
M G R Glr goasie slajSal) ol
T S S S I
may 3,50 50 ool Ollllas Wil e 54y (glaaly
SlaS 5SS 4 i Sy GliSie Gy, 25,8
-5l Sl 5y ab, sleassS eili glerd
2 G 3l U Glacsl sse jsbie & plaeS]
"G Dzed QLS (B olas ol a8 S 050
Sl Gals Uy (S sk by )0 Jles
S e Sl RalS g 00 ped a5 gl e

! Lodhi and Diwan
2
Yu
3 Maesaroh
4 Santos
5 Ebone
% Rajendra



1o

VP [ 090 0 Lo [ ptd Jlw [ 1] i s g}y

S ol sl (Ve M) s oagmd cacl VY
5 0 a5y pariensl| izl s 518 595 By
S8 ead azg, ol ol @S o a5 o, B
S gl i 050 gles jo )b w0l o0ld
S o oy plad Cled 5 23,5 8 ous S5 ol
SN\ PR WE JNERNE S ERE T [
s Slr olas bl b 5 iy s
O 5 TE Y eI ) e T les iy (s
Sy o ol 3y molse Jpel Sole b (a0
bgw s 0ae 00 356 pa j0 daydy 9,5 Jledi iy
e O S5 0550 Jole il oo Ve g <85 18
Soe 4 (2l S ojlac Gl glackale
alo 0 byl ol 5l e diad sdilugs cele i
Slao 6 mSoslal 5 Lialesl aslel Cya 9wl Sas

50,5 solaiwl 0o guw 8 e sla,du b anglie (o

Lo gl
chle dead GewlanSly (o pSeslul ol y
o] gmwlansty ailad e o M&Téaoyu

A 6,503l (VAT T Loy g 55 b, elul

L ,dy (S Sl gl
P52 il & Lgei o (S S Eolaa ol
9555 5 iele) A daslone ) ala; el 50,

EC (Sl ol ety EL (V390 g S5
aigel 55 WS (e EC sue) S oSl colan oo LB

EL~=(EC/Ws) V aky,

"ISTA

2 Seed soaking
*Duand BramLey

* Hampton and Tekrony

Saals olp a5 o Kal, Bl 13 el salgs
Gt ol o o 4 o5 oleydy 5l A6 aie U]
Jo 4 b oSl a4 azg b ooyl &gy wiloas
" 2l Sl ojlas Sl g n jshite 4 (EdS
Sy dee slinl) 0 g Llei s O)ge
bl gy 1 ol kS o g Ligas oo 009
Ol 50 @ S5 Bl 050 (pl 0 (gt g Sl ouis

g, g olge

Sl olEiylesl o VWA Jlo o LiulesT ol
5 b 0g,0le s oBuils (g5,5liS eusuils
Sy gl 55 55 Hd G ol bojle ol |
oybas b, jlosd i 9 (009w 2 slayds 5 009w 8 0
ST ol 09 gl cdn 3 ol Sl
S Sy (Moys I g fF Y eIV /) e
Wl oy ook B o JoysSl g iale
Soley bglie); baome jo )10 4w o (Bolas
Sy90 Sul> ojlac ol plxil vgzge sles lailisl
Sy U jeiS cale polST )l pb b eslawa
ools lis ) Jgaz y0 cpolST Sl y040 slo S
] 00

5145 29 (J955) DPX o3 cosliiwl 3550 Ligw ;3
b @l 5 @slaS sl 5 Slikes S,
wolaiwl 0,50 sla,d 0,8 Ay olhaile bl
ooy b a8 wog Jlo pled o cudley el
5 SigkaS Gisgel g wlidos 3550 Ll jo iles
Bl 5,0a sl Gl gl alie

shls Ll g aeye VY ey adgl Cugb,
Cosb; g ugmad 4z 0 WY BV Sles eogucwe
Lylys ) Gliedsl Cgz 09 dopo T U Y s
093] d)dy GlaSG aeli 058 (pils 5 (g 0SS (LS
SS9 5l 6T sl (sl s plal o il Sjaile>
sz Gulel e 5l JS el o 28
oSyt Jslome 31 oslinal b oSl 5 Smdly
WAl SS9 0dd (9 e (297 4 oy Sy e
2 G5 AL ead @yl S hey Ll 2 byl
S 4y do,d 0 Casby g gl a0 Y (glos



\Rl4

(Ascophyllum nodosum) Sul> o,lac b jlouws Gius 750 10,800 g 0 5e

PYs zse Job ,o badised iz g ab 35, ki
O S 5 s y50) 0 oilys Zagil

b ol Jiite pBS plime 9 Sdg g i wby
I (Fiale

YO LS5 4w jles y2 6l el cnl plsl sl
2253 AFSW) o)l 5 (59 (e 9 SN )00 (0
aae YO b cud g (g5 0l ailflas & g0 4 les
WY 9o JEb o bt Sy, 0ad 59 2B
Wian Sy Dae 4y g a8 S 15 gmgaile g, 4 dg>
Al (6,108 Jugandis 4z 0 YO sloo L ,5LsSTl o
ClazalS olawy jg, cuia 3l o (Y- i)
&l eolatwl b e 00,8 (5 ilels 00y wlg>
@ (Lad) )4 ouiledly jl leazals ((>1,2) SISl
5 (SLDW) "laasals Sis 559 ad le oés
5o )13 b 55 (FSDW) 'la,dy owilendl S 59
VF Goe a4 wgedo a0 Ve loo b oyl jo gyl
2B b il S b gl (njg e 5 el
Shoslaiwl Jlade ol jo b diwlxe 0,8 ¢/0 N
Pl s gl eslial LIS (SRUR) 'Lay 53
T ead Lgy b sad Gpas 53,5 5 (SRUE)
A aruls F B Y Luly, lul s (FMOB)
O35 05 Ly cuwl Sis slayds adgl 59 ISDW

el w4 laydy adsl 55 50 53 Cagh,

SRUR=ISDW-FSDW Y abal,
SRUE=SLDW/SRUR Y alal,
FMOB=SRUR/ISDW ¥ akl,

! Morais and Takaki

? Seedling Dry Weight

? Final Seed Dry Weight

* Seed Reserves Use Rate

> Seed Reserves Use Efficiency

® Fraction of Seed Reserves Mobilization

(A. nodosum) o851 Sl> y04 sla S5y S0 ) Jouz
Acadian Seaplants, ) ocoiSodyg <S8 lawg beesls
el 00y 5,155 (Canada

Table 1. Some characteristics of Acadian marine plant
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Appearance Salls Sloged
Brownish-
black crystals
Solubility in water ol ye el 100%
pH 10.0-10.5
Maximum . o
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Organic matter ST olge 45-55%
Slge) yuSl>
Ash (Minerals) > 45-55%
(e
Total nitrogen (N) I Os9y 0.8-1.5%
Available S hnd Sl
phosphoric acid o yied B 1-2%
(7209 (P:05)
Soluble potash JB iy 17-22%
(K,0) (K50) o yiws
Iron (Fe) Ry 75-250 mg.L'1
Manganese (Mn) Jrien 5-20 mg.L"!
Amino acids ail laagnl Total 4.4%
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Table 2. Mean Squares from analysis of variance for malondialdehyde (MDA), electrical conductivity (EC), a- amylase, seed reserves use rate (SRUR), seed reserves use efficiency (SRUE), fraction
of seed reserves mobilization (FMOB), allometric growth ratio (AG), seedling length vigor index (SLVI), vigor index, germination index, germination rate and germination percentage in soybean
seeds under aging and seaweed extract.

) - L Lo Ce
oS ol ’ MDA EC o SRUR  SRUE FMOB AG SLVI - o - RESTEIPRNN
wol! Amylase JRERVES Siale> yle>
Vigor Germination  Germination  Germination
S.0.vV df
Index Index rate percentage
A ‘5’” 1 111.68%* 187.41**  1.88** 0.001**  0.005*  0.022**  0.54* 17191.45%* 32.89%* 1.47%* 44.45%* 2392.59*%*
aging
B) > o las
B Sz, 6 13.79%*  48.10%* 0.12%* 0.001**  0.017** 0.030** 0.19™ 1351.30%*  4.34%* 0.07* 9.17** 108.42%**
seaweed extract
A*B 6 5.68% 14.11% 0.10*%*  0.0003** 0.001™  0.01** 0.24™  669.29** 1.79%* 0.009 ™ 2.61™ 28.20%*
Eu” 28 3.26 4.77 0.019 0.000052  0.0010  0.0013  0.11 163.51 0.28 0.03 2.39 8.30
rror
Ol s o
s - 10.35 9.18 13.05 12.20 23.14 10.02 16.89 15.68 10.24 6.79 15.72 3.48
CV() (asy)
S sbes g ;2 30 Sl o )lae ol Gl e Sils 1S 5 BAD
Slicing interactions: mean squares of seaweed extract levels in each level of aging treatment
S sl )
aging treatment  col;]
Df
29 et sl 6 5.40%* 21.12%* 0.11%*  0.0007** - 0.022%** - 691.50** 2.49%* - - 33.77%*
un-aged seeds
o 5 slo,d
2908 SRR 6 14.07**  41.09** 0.11**  0.0005** - 0.020** - 1329.02%*  3.64** - - 102.85**
aged seeds

ns: non-significant, * and ** significant at p<0.05 and p<0.01, respectively.
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Table 3. Mean comparison of aging and seaweed extract on seed reserves use efficiency (SRUE), allometric
growth ratio (AG), germination index and germination rate in soybean seeds. (D.W: Distilled water).

S plad leslaial LIS el wd) cand Siailex el Sl ey
SRUE AG Germination index  Germination rate
eSS peS _ _ 390 %
g/g Seed/day
un-aged seeds odgum 3 8 sla,d 0.14* 2.14° 2.74° 10.86 °
aged seeds o595 (sl 3 0.12° 1.91° 2.37° 8.80°
seaweed extract (/) > o,lac
0 0.10 ¢ 2.27° 2.431¢ 8.52°¢
D.W 0.12 b 2.10% 2.56 10.34 %
0.1 0.156 " 1.98 % 2.60° 10.84°
0.2 0.246* 1.76 2.59 % 10.67 ®
0.3 0.138 % 1.84° 2.76° 11.21°
0.4 0.09 ¢ 2.14 % 2.50 bd 9.18 %
0.5 0.08 ¢ 2.10® 2.45 ¢ 8.06 ¢

D2 LSD (5031 Golsl 3 oo po iy Jlotisl mhans 50 (gLel gl w8l casin S e > G po JBla a5 gt 58 50 05,5 2 olael

The values in each group in each column that have at least one letter in common are not statistically difference at

p<0.05 level based on the LSD test.
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Table 4. Mean comparison of malondialdehyde (MDA), electrical conductivity (EC), seed reserves use rate (SRUR), fraction
of seed reserves mobilization (FMOB) and seedling length vigor index (SLVI) in soybean seeds under slicing interactions of

aging and seaweed extract. (D.W: Distilled water)

| 5 L
o)La.c J 20 .. Ua‘>L“°
-LgoQ}JLa o _ ﬁbb
. B Eam B oSl colan Do llad] o 51 codled 31 eolal Al Job
AgING sy Lo i KWV 8 pao
Seaweed l\/iDA EC o- Amylase JROERS ' axals
extract SRUR o SLVI
FMOB
P R dse sl aBle peieisSee St Ll Jges S
A 3N 059 2039 2 3 e oS (ke 50 000 p5 _ _
nmol/g seed us/cm/g seed aids g
weight weight pm starch/mg pro/min
RO
S SRR 0 16.69 * 24.16° 1.23° 0.034° 0204 79289
un-aged seeds
D.W 17.34° 2236 143° 0.052° 036° 9247%4
0.1 16.63 22.78 % 1.43° 0.075* 0.42% 9153
0.2 16.47 18.84°¢ 141° 0.072* 045  124.10°
0.3 15.44 ¢ 20.34 % 1.36° 0.073%  0.40%  103.99
0.4 14.62 % 18.11°¢ 1.26° 0.070*  0.42% 11439%®
0.5 13.57°¢ 25.12% 0.88° 0.073%  0.46° 106.58
o 5 cla,d .
S5t S 0 22.98° 33.42° 0.59 ¢ 0.036°  023°  3324°¢
aged seeds
D.W 21.05° 2537 % 0.68 0.043% 029 5212k
0.1 17.87° 24.08 % 0.80 ¢ 0.041° 026° 68.01 %
0.2 18.23° 22.98°¢ 1.01%® 0.052% 033" 78.12 %
0.3 16.64° 22.46° 1.17°% 0.070*  0.45° 93.95°
0.4 18.36° 25.78 % 0.94° 0.064* 041 62.16%
0.5 18.44° 27.19° 0.85% 0.066% 0.42%  41.50%

A LSD (9031 olsl 0o j0 0 Jlotiol el 50 (6 )le] iglas a3l coiieds 5 iie By S j0 JBlas 4 (gt 12 50 09,5 ,a olac]

The values in each group in each column that have at least one letter in common are not statistically difference at

p<0.05 level based on the LSD test.
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Table 5. Correlation between malondialdehyde (MDA), electrical conductivity (EC), a-amilase, seed reserves use
rate (SRUR), seed reserves use efficiency (SRUE), fraction of seed reserves mobilization (FMOB), allometric
growth ratio (AG), seedling length vigor index (SLVI), vigor index (VI), germination index (GI), germination
rate (GR) and germination percentage (GR%), in soybean seeds under aging and seaweed extract.

o-

MDA EC . SRUR SRUE FMOB AG SLVI VI GI GR GR%
Amilase
MDA 1
EC 0.48** 1
o- EES sk
Amilase -0.43 -0.68 1
SRUR -0.45%%  .0.23™ 0.32* 1
SRUE -0.12™  -0.48%* 0.33* -0.55%%* 1
FMOB -0.43*%*%  .0.16™ 0.23™ 0.96%* -0.57%* 1
AG -0.29" -0.37* -0.16 -0.31% -0.08™ -0.39%*%* 1
SLVI -0.70*%*  -0.61** 0.62** 0.51** 0.19™ 0.43%* -0.30* 1
VI -0.57**%  -0.67** 0.827%%* 0.44%** 0.26™ 0.33* -0.24™ 0.69** 1
GI -0.57**%  -0.62** 0.65%%* 0.34%* 0.21™ 0.24™ -0.20™ 0.65%%* 0.76** 1
GR -0.30* -0.54%%* 0.52%* 0.08™ 0.37* -0.02™ -0.10™ 0.43%%* 0.66**  0.69** 1
GR% -0.66%*  -0.65** 0.71** 0.36* 0.29" 0.25™ -0.24™ 0.85%** 0.74**  0.76**  (0.59%* 1

#* NS

Al g 2oy S g gty Jloiml e 5o s Se (s ld sixe pae Gl 4y
ns: non-significant, * and ** significant at p<0.05 and p<0.01, respectively.

olae 3 (MDA) saddlsopglle o a (asli « Siailer Lasls ( Sjaler copmw Slio Wb cov Sialer wo,s cule 4500 & Jgua
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Table 6. Path coefficient analysis of germination rate, germination index, vigor index, malondialdehyde (MDA) and electrical
conductivity (EC)

Slao aaadlgoyglle oS eglan S5kl Ll 5 4 el 3Ly o7 JS ol
Traits MDA EC a-Amylase s RN Germination Total
Y1gor Germlnatlon rate effect
index index
MDA -0.32 -0.03 -0.14 0.03 -0.15 -0.04 -0.66
EC -0.15 -0.06 -0.22 0.03 -0.16 -0.07 -0.65
a-Amylase 0.14 0.04 0.32 -0.04 0.17 0.07 0.71
o el 0.18 0.04 0.27 -0.05 0.20 0.09 0.74
Vigor Index
Srlsz Ll
Germination 0.18 0.04 0.21 -0.04 0.27 0.09 0.76
Index
aile
“5”‘?9?,“’“ 0.09 0.03 0.17 -0.03 0.18 0.13 0.59
Germination Rate
R- Square 0.7365
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Fig. 1. Mean comparison of vigor index in un-aged
seeds and aged seeds under seed pretreatment with
seaweed extract. (DW: distilled water).
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Effect of pretreatment with seaweed extract (Ascophyllum nodosum) on
germination traits and heterotrophic growth of soybean (Glycine max) seeds
under aging conditions
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Extended Abstract

Introduction: Seed aging is a phenomenon that occurs during the life of any seed. Changes that occur during aging affect
seed quality. Through the process of aging, seed vigor is the first trait of the seed quality that decreases, followed by a
decrease in germination capacity, seedling growth and establishment. Hence, one way to stimulate germination and increase
the establishment of seedlings from aging seeds is seed pre-treatment using different materials such as brown seaweed extract.
The aim of this study was to investigate the effect of seaweed extract pretreatment on germination traits and heterotrophic
growth of un-aged and aged soybean seeds.

Materials and Methods: The experiment was designed and implemented at a laboratory in the faculty of agriculture of
Shahrood University of Technology in 2019. Treatments included seed aging at two levels (un-aged seeds and aged seeds)
and pretreatment with seaweed extract at seven levels (zero, distilled water, 0.1, 0.2, 0.3, 0.4 and 0.5 %). The experiment was
carried out as a factorial in a completely randomized design (CRD) with three replications in the germinator environment. The
seeds were aged by being placed at 41°C and 95% relative humidity for 72 hours. Seed pretreatment seaweed extract was
done for 6 hours in accordance with the principles of seed aeration.

Results: Aging reduced germination percentage and germination rate, allometric growth ratio, seedling length vigor
index, seed reserves use efficiency and seed vigor index. Malondialdehyde content and electrical conductivity of aged seeds
were 37.68% and 38.32% higher than un-aged seeds respectively. Seed pretreatment with 0.1, 0.2 and 0.3% of seaweed
extract significantly increased germination rate, germination index and seed reserves use efficiency. Slicing interactions of
aging and seaweed extract showed that seed pretreatment with 0.1, 0.2 and 0.3% of seaweed extract significantly increased
germination rate and germination index in un-age seeds. Pretreatment of aged seeds with 0.1, 0.2 and 0.3% seaweed extract
increased germination percentage by 8.73%, 8% and 15% compared to the control (aged seeds without pretreatment),
respectively. The use of distilled water and all levels of seaweed extract in this study increased the seed vigor index and
decreased the electrical conductivity. The amount of malondialdehyde in aged seeds was reduced by using all levels of
seaweed extract. The use 0f 0.2, 0.3, 0.4 and 0.5% of the extract increased the amount of seed reserves use rate and fraction of
seed reserves mobilization in aged seeds.

Conclusions: Finally, in the scope of this research between the concentrations used, the concentration of 0.3% seaweed
extract was better than the others. It can also be suggested that the use of seaweed extract as a seed pretreatment improves the
effects of seed aging on soybeans.

Keywords: Brown seaweed, Deterioration, Germination percentage, Priming

Highlights:
1-The effect of pretreatment with seaweed extract with concentrations of 0.1 to 0.5% on un-aged and aged soybean
seeds was investigated for the first time.
2-Using a concentration of 0.3% seaweed extract for the pretreatment of soybean seeds was introduced as the best
concentration.
3- Seaweed extract was introduced as an important antioxidant to improve physiological traits in soybean seeds.
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