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Abstract

Germination is one of the most sensitive stages of plant life, which is affected by various environmental factors such as
temperature and humidity. Because seed standard germination test alone cannot accurately describe seedling emergence in
field conditions, seed strain tests such as accelerated aging test (seed deterioration) are used. In this research, germination
and biochemical indices of linseed (Linum usitatissimum Var. Norman) in moisture potential of 0, -0.2, -0.4, -0.6, -0.8,
-1.2 and -1.2 MPa under accelerated aging conditions at temperatures 10, 15, 20, 25, 30 and 35°c were evaluated. The
results showed that the percentage and rate of germination and seedling vigor index in accelerated aging and non-
accelerated aging respectively were increased by increasing temperature up to 20 and 25°C, then decreasing to 35°C. And
with decreasing potential water, in terms of accelerated aging, showed its lowest level at any temperature. The amount of
soluble protein, catalase activity and proline content of seeds increased with decreasing water potential and accelerated
aging effects at each temperature. Also, with increasing temperature, protein content and catalase enzyme activity of Linum
usitatissimum seed are increased; proline content of the seed decreased. The results of this study showed that Linum
usitatissimumis resistant to high and low temperatures in the early stages of germination under favorable temperature
conditions of plants resistant to dehydration and under stress-free conditions.
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Table 1- Analysis variance (mean square) the effect of water potential and accelerated aging on seed proline
content at different temperatures.

Temperature(°C) s

10 15 20 25 30 35

5 e ERHESS
SOV D.F.
T ety 6
Water potential (Wp)
ok dis; 1
Accelerated aging (Aa)
S I T ity
(WP« (A2) °
s
28
Error

072" 092" 1.06™ 034™ 037" 045™

176" 0.89™ 100 068™ 0.89™ 099™

0.02" 0.20™ 0.03™ 0004 008™ 0.04™

0.06 0.20 0.08 0.09 0.06 003

CV. ol o -

563 9.74 653 7.26 580 458

'Mb@oubwﬁd{iJL“"‘C“‘“P&)‘%?”)J"L;‘”(‘4-9;.-:5,344,**;[15
ns and ** indicate a non-significant and significant at 1% probability level
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Table 2- Mean comparison effect of water potential and accelerated aging, on seed Proline content
(mmol.gt Fresh weight) at different temperatures.

Ols Temperature(°C) s
Treatment 10 15 20 25 30 35
0 407¢ 3.99¢ 3.85¢ 3.90¢ 391¢ 3.55¢
-02 4388 4310 406 3.99¢ 4,02 3.72b¢
-04 4.63cd 4.60% 436 4.17bcd 4.10pcd 3870
T ity -06 4.72% 4842 463 4.273¢ 4300 3920
Water potential (MPa) -08 5032 4582 4792 42524 4.29bc 393P
1 4 863¢ 5022 4862 450 4.36° 423
-12 5012 5092 4962 4552 4662 4352
LSD 0.31 0.534 0.348 0.364 0.291 0.214
Jsi sk 4.46° 4490 434° 410° 409 3780
Non accelerated aging
S 4872 478 4.65° 436 438 4092
Accelerated aging

LSD 0.166 0.286 0.186 0.195 0.156 0.114

A1 s 53 0 ezl b LSD Gge3T ool s ol gimn ol 57 2in 3 o S5 JBl (5105 (5l 580k Oy gt s 3
The same letters in each column indicated no significant difference at the 5% probability level base on the LSD test.

Yy



a4 QMU/YQJL&&/Q Al?/d‘ﬁ‘).bé)}bjr‘}l;s\ij‘h

532 O 2 T Jemily 1 Kol alie 0 b 0
S s OLid Calides sla (sbes 5 289, OLST 5 Jshoes
59 Ol clusb s & (o s BT S 5k
534S sl Ol Jrags cpl .ol il 8l Hd J gl
Jsloms 55 5 Ol om0 oy SRalaST 550 slales oo
g5 4 ST et staliie JSab e -V /Y o
—tA 5= w53 Jslees 59 Ol L )l Gne
Ol jpe (g oS Cpomad (il (58 (slales 5 JSCul, Ka
;,q.nggw;_w;gﬁ;)mS@u;,;l,mzm
5o o Jls Sl gy 3 dd sdalin ((dalls) Cosly
YO Y glales 55 5ds Jig) Hles Jlasl &5 Ui b ina
Ol oo 53 4ls gmn il 31 ol sl & lw am )3 ¥0 5 ¥
Laoee oy s () OB 5L 55 Jgles (055
53 o loms 155 Ol sae 53 55 (CiST (gles) tola3T
YO Glos b las (51510 5 29 F5e sy (b5 ST 0L
3 O A dglomn 055 5 Olsn 318 Sl a5
Jloe (55 5 Oln 2 i 457 S5k 4 0231 13
JSKUL e —V/Y Jously 53 531 8 o dom 55 YD (los s
553 08 o8 A i & L Jls5 s 4 bogr e
b‘boL:JLAJ}AA{Lﬁf@lﬁw}j.uadkm)i{j
Gz om ¢ g8l osllas (glos 4 OUi ¢Sa 5 L S
A T il & by o Sl s 3l 8 5l a5 YO
51535 8 Sl amy5 Y0 glos 45 457 (g5 5b 4 il
Jsloen 55 5 53 G l3gme 385 ST Joilly - gla s
(7 Jgdr) Ll odaline
155 5 2T Joily (28en 40 by o gl (o)
Jlasl 457 513 ol 31 & 5l 45510 sles 5 5o
o gn Olejad Oy seo 4 5 dls 5 (el 25 5led
55 OB 5ds Jglows 55 5 5lde 53 Hls gme 2l 53]
22 o J s 5 5 Olsee (eSS 655k an i
e 3 b edalive Jlg5 0l JECWb e /Y Lo
@l Jlaj ek JSablKe VY by s 55 0T
O UK i edaline

Yy

sl el (S s T fedly 3

Y6 3T cudlad

Glales ooled y3 a8 sl oLt il ylg 4 o @l:.;

S1GIE e am s ¥ 5 ¥ YO Y V0 ) ilesT
SAVBE o 3T E il 5o diss 5 T Jouily
ssb a4 ob OLS mls romen (P Jgdr) 55 1o gine
Sl 53 SNBSSl Ol e Jlss ol 31 L et i
J,.il.aj-\' b CLQJ 234 ysb 4. Ly gyl g
53 Y6 @ 5T S Ol e (¥ OF YO Y VO ) Y)
55 4 dl) Osd slasdy 4 S al Jlg5 ey
2 dse ke YA/YY 5 4/0F OV /FE GV /PO ANV
MBS PG BV DU R R I TRY 1
Ol 3me 5 sb & 35 T & (s s Ol 2l
Sl Sl se g, OB A s IJJYUK‘.{;T&;_:JL’;
Sl O ey T oeslty S8 -V/Y e
bl OT Jouily s S5 & S 1, 5B 0 5T
Sles 5o 0T S 9l Ol ul:.lLU’T slabes Ll o
ST AT Sl Sk i) e sal e al s
Cdlad a8 sl Ol Calises slales s VLS Sla ST
Ot rman 35 (B 5 e (I L 0 5T
o 5 heily sl (ala 53 SYBET IS O e
ST 5 ils 15T e a3 ¥ gles 53 dls)
DS As ol Sl les ol s el I Ol
I3 ISl &~V /Y il 3 5 dls) A5 S
2% 585308 2 e AVAS T Ol o8 28 5

(F Jpds) i iyl 8 4ads

Jokxo (9 O me

Slales led )5 a8 sl DL uibyly 4 e @L:.Z
HGLE Sl ampa¥d 5 ¥ (YO Y A0 ) ileT
535 o3 sme oy dghome 55 52 Ol sl ST Jomilty
FO ST Y N0 glales 13 d o ol (gl ok dls) )
F"“g"'” jj‘d-’"’ QL_.L' @L’b ’M_": S )‘b‘sbu
23 o Jglos 55 5 S 6l 5 gy 5 T il

20 Jsd) b ls e 318 Sl 4,5 VO gles



WAL Ol /Y olad /8 Al / Ol pl oy (5035 5 p sk 4 4 OLar 5 e

e (slales 53 e YOI o 5T dleb sy 155 O il 31 (Sl o S00e) ilisls 4 =Y U
Table 3- Analysis variance the effect of water potential and accelerated aging on
seed catalase enzyme activity at different temperatures.

S e 33T 4 s Temperature(°C) L
SOV D.F. 10 15 20 25 30 35
i B 6 400** 339** 516** 381** 928** 841**
Water potential(Wp)
o dls; e
. 1 221* 336** 128** 195 544** T49**
Accelerated aging (Aa)
s ozt b 6 18.24" 177 299" 4782 150m 23.15M™
(Wp)x(Aa)
o
28 3451 68.8 149 201 66.08 2855
Error
CV.ol i s - 1745 198 827 841 14.36 785

.MJ@QL&J‘)M)bﬁg-_jch_'JL}\&»JJ&)\J&A}&)‘D&AC»g.',._J'JSAJ.**}*Lns

ns, *and ** indicate a non-significant and significant at 5% and 1% probability level.

ke (glales 3 b (s r5dh 5 055 08 1 dge () YOI 05T b (sl oo I3 5 ST Jomiley 31 8ok glio =F st
Table 4- Mean comparison effect of water potential and accelerated aging, for seed catalase enzyme activity
(mmol.g™t.mint) of Linseed at different temperatures.

s Temperature(°C)  Ls
Treatment 10 15 20 25 30 35
0 21749 31854 33.88° 42 42¢ 38.11° 53.46°

-0.2 2584 34 564 37.86° 44 92° 46.82% 54 .44°
-04 3143 38.284 42.72¢ 50.044 51.10¢ 67.34

T il -06 33.08° 41.15° 48.09° 53.29¢ 55.88 63.83¢
Water potential (MPa) -0.8 3743 4522%c 5042 5951%¢ 62.18 7318
-1 42172 48.73® 54.14° 59.34° 68.61% 78.72%

-12 43.90° 52532 60.36° 63.66° 73478 84.942
LSD 6.948 9.811 4.578 5.303 9.614 6.32

Jlss o
Non accelerated aging
sl Jis;

25.78° 31.36° 38.80° 4503° 51.16° 52.99°

35.952 44712 48532 55472 60.20? 72212
Accelerated aging

LSD 3.714 5.244 2.447 2.835 5.139 3.378

Al Ly 0 Ju:,sl@MJALSD 03051 bl p (ol simn sl &5 2hen O3 o S5 Bl (5115 (5l 5 S0be O s, 5

The same letters in each column indicated no significant difference at the 5% probability level base on the
LSD test.
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Table 5- Analysis variance (mean square) the effect of water potential and accelerated aging on
seed soluble protein content of linseed at different temperatures.

Temperature(°C) s

i e 35T a5
sov D.F. 10 15 20 25 30 35
=l dts 6 867"  2443™ 7198 51 4872  8979™
Water potential (Wp)
ks 1 812" 3558 6734  123® 1073”1422~

Accelerated aging (Aa)
2 Jlgsx ST el

6 1.86m™ 58.25™" 853™ 1470s 457" 385™
(Wp)x(Aa)
s
28 231 1523 1529 126 1021 1393
Error
CV.ol,w e - 8.03 574 550 16.33 441 507

* *

..LA:GAQL&.}l),Lo):dgij@Jblclaﬂ):é)l:@aﬁjé)bgmcxgﬂ:jy* 57 «NS
ns, *and ** indicate a non-significant and significant at 5% and 1% probability level.

e slales 53 5db (5055 08 205 o) dsbomn (155 1 (Smn 1t ok s 5 T oy 1 ik aglin 5 50
Table 6- Mean comparison effect of water potential and accelerated aging, on seed soluble protein content
(mg.g*Fresh weight) of linseed at different temperatures.

Temperature(°C) s

oles
10 20 25 30 35
0 55.50° 66.137 65.82% 68.53° 68.796°
02 55.22¢ 67.95¢ 65.15% 69.05° 69.33°
04 57,93 69.72% 57 55 7138 72.25b
=l 06 5939% 70590 7127 7320 7277
Water potential (MPa) - ¢ 62870 7307 72,000 74600 7626
1 63.09% 74.39% 7443 73.71% 75.88%
12 6463 75632 76.13° 76172 79412
LSD 5.684 4.625 13.316 3.78 4.415
s 0 : 69.80° : 70.79° 7169°
Non accelerated aging
“bds _ 7234 . 7399 7537
Accelerated aging
LSD 2.472 2.02 2.36

Al Aoy 0 JL,;>|C1M);LSD O30T bl 2 (6ol ime Sl &S e O3 o 6SG Jilud (61,13 (5o 5 S0le O g o o
The same letters in each column indicated no significant difference at the 5% probability level base on the LSD test.
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100 -
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0 -02 -04 -06

-0.8
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seed soluble protein content (mg.g-1

OU&*—"}J}%@:‘“"

cd cd cd

-02 -04 -06

Accelerated aging a3l Jis;

A I 5 (UKL O Lol pSenys
interactions between water potential (MPa) and accelerated aging

V0°C (sles 3 (o35 OB 5y Jglome 51 1m0 g3 s T by (2Siom s ik gl -V S5
Figure 1- Comparison of the interactions between water potential and accelerated aging,
for seed Soluble protein content of Linseed at 15°C.
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' Active Oxygen Species

Y#

Gl e li 5o 5ds disj s O iy Sluks X
55k g5 dlest b S sls 0Lt S 5 5b o plad
Oljr 33 b3 ne RIP1 DT ey (o s RalS
ol odalin o s 5 VUK b o oes (59 5
S5 P 5 g 53 1l 5y g 53 354 SMe ST
oAl U 5 S5l 0593 sb 53 e 5 o
oy 4 1) Sl i ol @3V 015 (o0 i 5 0 o ba e
s (S5 50 sl 53 b 4 i Gl s,
bk gmly slaa 51 S (McDonald, 1999) sl
sdins LS a5 glml L 53 LoT Slst asl Jis)
ol sd sl (a5 OT b 5o &8 el sl
Ll ool OV il Josts 5d kST 5 S 4w 1 G150
(Y s jdy 38 e Sl o9 e slajlln s >
0355 S ol Jomuily Bl Cgr S 5 1 51 (5
35 T Sl AT L3 6 il e (655,5 Jsb
o 4 055l ale S (6 s €05y 4 550 i (F
.(Akram Ghaderiet al., 2014) 5 3% ..
e glaas 8 i slose jlstlw o s L

b s SlS 5 ol Ll s il 31 (AOSY) 5SS



a4 QMU/YQJL&&/Q Al?/d‘ﬁ‘).bé)}bjr‘}l;s\ij‘h

e oaliie Jlg5 0ot slaydy (sl (SISl e = /F
) ST il ol s b (6l e Vs e S
55wl Jigs slaydy s .oodls 5y (KL Ea 1Y
SV - gla 55 51,5 (Sl sz p3 ¥ 5 Y0 0 slales s
2 G50 s 55 Gols e sl OT il
b T Jolty oo ol sl Lkl o> (g5 OBS”
ST 250 sles 2 03 OT il jomly s
DAL el Ay das 0 OLL &S 5 Iy s
g et (el 21> alS Wy ST a e
ol dls5 sl Jlast b o8 ols 0Lt (W) g s
Sosb & Ad o> S34l e Ao ys el 5o )by s
Js5 bods (G380l T Jouily mla s 2 55 oS
Walos (5 51 53 4o S1e390 Jla5 05k slasdy 1 a8 sl
Cpomed L3 g 4l g Soglds &1‘(:\;6:3\_.“ a5 Y)
23 e 1 Les (il ools OLss fags ol s
s [l 8l IS Hb a4 .cils sog, OLS Hd g)al g
518305 by gl p ol F Slo a5 YO B Ve (gles
b JIgs s gl ol § Bl a5 V0 BV glas
ST Jeeily s (ales 53 1 G54l A3 Ol e
T o3 ol sLabes s Sl
Oy b las 21550 Lol e odaline G54l g T ity
b ods 3l 11y ol b T @ (o s alS”
2A 5 5ol b Je—ily 53 4L JIg5 5 JIs5 050
Y L;Ln:;.)}lknljo\;ln\f;bol_iJW@lﬁ.;;
23S G5k 480 o gmmime 4L JIg5 slasds o
AV ps Gl de)s Sl a3l dis; slesls
s odalie 5l § ol 5310 los 53 ST (gla fomsly
Ok oy sl (G588l g ST 4S5 JUs s )
31 8 Sl a3 YO (sles sby sla fuily 55 JIs)
b ($381 s Ao ys alia oman A sdaltie
Ol 31,8 lo dor 3 ¥0 (glos 55 by il Calibes
4 G @l Jly5 bayds 53 S5al s do s alS sls

Wl Fds e 4 g5 O sy

v

sl el (S s T fedly 3

L.(NouraniAzadand chubineh, 2008) ..l -Js
o3 G5 Ol S S Glask 655 2 dlss Jles!
OLLSr 5 Sle gd) o il a3l Ly, Lo
(Rafaela andCazettal, 2016) Ju ;IS 5 MLl ,.(V\Ya¥
S (L el il falS oS 2l Ol
sk & 3 o Sialer esss (b s IS sl
A p e s T g Olsen Sl sl (15 gne

DS 5 e S 5ls 0L Ry ol (o 2
4 s T Al 5 VUL 0 5T ailes 255
5 ) 48l I DT b s lS (B
ol 25 Lol 5 L blie (6 (23 iS5 55
e 3 s 4 Yzl (2151l s Sl o
Jeeiy Ol 23 62T o 53 285 5 DLS 5
g 09y 4 S OT O 5 e 5 5y 0955 (6 !
S s Oy e B 53 oS sl e DT Ol
St (i 5k 555 I L DT e Ol
s 81 eeen (Ghadarifarand Soltani,2013) s ,1s
et Yzl J1s5 0L 53 i homs 55 Ol o
WS Al o (0 S s Sp) sk Uslad Coala
(2 g S by 2 3 1) 05 Cashy (6 s il oo
o asby Oljen ¢ g Zushy Oljn (2131 g LS
LIl (21531 0T ases 48 A o il 31 55 1
(J193) @13,W1 HET H3 a8 il 4o i ST oo
S35 Jolome (ptSg m atee Sl e
.(Soltaniet al., 2017)

EBIULT WP
JIsj T Joily 1457 shs 0L iass ol
A3 Sl s dlss 5 ST il 2Sn s 5 54
.\.1.3;)1.56'.« J:'-l‘-‘)T 3y slabes wles 3 gl s
5 T Joiley 28y o 80be s lie s (Y Jpr)
3 &S sl ol (A Jj.\q—)@j@'\}g- oy sl y s s

ol o1 T Sl am s ¥ Y A0 O slales

)—~/Y CH) &_)T L}:—«ub._v_ Lg\“.v C}h—d BE 6)‘)@»



WAL Ol /Y olad /8 Al / Ol pl oy (5035 5 p sk 4 4 OLar 5 e

alee (Slales 53 5y 3l 5k Iy 5 ST Jomdly 1 (Slas o k) il & 5=V s
Table 7- Analysis variance (mean square) the effect of water potential and accelerated aging on germination
percentage at different temperatures.

e &l3Tam 5o Temperature(°C) s
SOV D.F. 10 15 20 25 30 35
T ity 6 2652~ 77577 7757 2206™ 2628 596"
Water potential(Wp)
o dlss 1 5516~  1379" 78" 1007 4173" 173~

Accelerated aging(Aa)
S g x T Jeily

6 2125™ 142" 0.99™ 8.68™ 563" 131"
(Wp)x(Aa)
Error- 42 025 017 035 045 110 058
CV. ol e - 12 5 8 8 19 17
** indicate significant at 1% probability level as o LS ) Lo s &S5 Jlez pebans 5 (6513 inn ™

e (slales 53 ds G54 deoys sl o lss s T (Gla il (RSKen 5 S0ke aulie —A J sl
Table 8- Mean comparison interactions of water potential and accelerated aging, for germination percentage
at different temperatures.

T ity Temperature(°C) s
Water potential (MPa) 10 15 20 25 30 35
0 g2%® 9Q2b° 932 98? 98? 69°
-0.2 93? 97° 912 9Q2be 87° 862
N -0.4 932 98? 932 g7%® 932 932
Jlaj 0% 0.6 87" 952 96° 96ee 87° 73
Non accelerated aging 0.8 78¢ 942 93¢ g3bed g5 241
-1 21¢ 84¢cd 69° g2 60P 1f
-1.2 0e 09 o¢ 65¢f 12 of
0 48 82cd 66b 72de gcd 3ef
-0.2 18 83 83? 749% 21° 37¢
B ) -0.4 1.66° 87" 83? 71¢% 18¢ 18¢
<hdl -0.6 0° 75¢ 83° 531 17° 130
Accelerated aging 08 0° 65¢ g8 38" 6o of
-1 0¢ 45f 43° 459 o¢ of
-1.2 0e 09 o¢ 0 o¢ of
LSD 5.638 9.322 12.59 14.13 15.15 114

AV\JJluUJu.«:):DJL.SJ-\C]aA)ALSD 03051 ool 6ol gme o35 &S 2t (3 S5 il (61,15 (6o 580 O 2mn o 53
The same letters in each column indicated no significant difference at the 5% probability level base on the LSD test.
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Table 9-Analysis variance (mean square) the effect of water potential and accelerated aging on germination
rate at different temperatures.

Temperature(°C) s

ey c\;n Lg:l)'T d
Sov D.F. 10 15 20 25 30 35
T Jomiley o o o o o~ o
' : 6 0.009 0043 0.083 0.069 0.059 0.00025
Water potential(Wp)
ok b3 1 0.134™ 0.103™ 0.084™ 0536™ 102" 1.0008™

Accelerated aging(Aa)
Sl x O Jeily

6 0.009™ 0.004™ 0.0075™ 0.008™ 0043™  0.00004™
(Wp)x(Aa)
e 42 0.00002 0.0001 0.0007 0.0004 0.001 0.000008
Error
CV.olws e, - 049 119 228 177 289 0.28

a3 o QLS |y o3 685 Jlaz! b 53 (6ol me 5 13 fme pde 5 54 5 NS
ns and ** indicate a non-significant and significant at 1% probability level.

s glales 55 b9y OUS Hdb (Ceel o3 al i) G386 oo g5 5 T Calibun (sla fuuily (2l 800 d i =Y+ Jpulr
Table 10-Mean comparison interactions of water potential and accelerated aging, for germination rate of
linseed at different temperatures.

o ity Temperature(°C) Lo
Water potential (MPa) 10 15 20 25 30 35
0 0.348°  0.48°  0.82°  095°  1.07°  0.037®
-0.2 0.348°  0.63*  0.80°  1.03*  1.04%  0.044°
Ny -0.4 0314 055  069°  089°  097°  0.033
J1aj oy _ 0.6 0.244°  0.44°  060°  071°  0.76°  0.021%
Non accelerated aging 0.8 01847  034° 0459 0550  057°  0.024°
-1 0037° 0.7 0.2f 039  0.28¢ o'
12 o' oh o 0179 0.042¢ o'
0 0008  0.26° 034 037 0034 0.013%
0.2 0002  027°  051° 037 008  0.012°
0.4 0003  027°  051° 03" 0.047° 0.0122°
sl Jig)
: _ 0.6 o' 018"  0.40% 029 005  0.013%
Accelerated aging 0.8 of 0.4  036% 012  0.01° of
-1 o' 008 018  0.07" 0° o'
12 o' oh o 0 0° o'
LSD 00163 0045 0092 0078 0.123  0.008

IR M);adm,.lclwﬁLSD Osa3T ol (5ol sime Sl &5 e o 0S5 il gl (sl 5 Sole O giw a3
The same letters in each column indicated no significant difference at the 5% probability level base on the LSD test.
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(Kamkar et al., 2014) 3l 21580 g )ls sme sbas
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A G5l s
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Table 11- Analysis variance (mean square) the effect of water potential and accelerated aging on Vigor
weight of linseed at different temperatures.

S e ol3T aom s Temperature(°C) s
SOV D.F. 10 15 20 25 30 35
‘.JT J:'““ti Kk *k *% Kk Kk Kk
6 362 2817 2.74 543 274 146
Water potential (Wp)
o s 1 3997** 3837**  045**  792**  (045*%*  824**
Accelerated aging(Aa)
Ll x o )
it = 6 347**  543**  013**  270**  (013** 10.6**
(Wp)x(Aa)
Lo
42 0.022 031 0.05 093 0.05 033
Error
CV.olw oo - 8.17 15.62 12.70 20.02 12.70 238

e s Ol 1y s s é{i Jlea| c]d.u)b ol sme g 4la e pte ;.,._:;g** s NS
ns and ** indicate a non-significant and significant at 1% probability level

caliies slales )3 b, OUS 4 Sis sl p od s s o el (2Ken 1 S0k amglis —VY ot
Table 12- Mean comparison interactions of water potential and accelerated aging, for vigor weight index of
Linseed at different temperatures.

T sl Temperature(°C) Lo

Water potential (MPa) 10 15 20 25 30 35
0 0.1768 0.180¢ 1.400° 1.340* 1.960%° 0.670°
-0.2 0.1798 0.510* 1.690° 1.490* 1.550° 1.100°
-0.4 0.146 0.380° 0.920° 1.270* 1.470° 0.440°

(o
Jlaj 02 ] 06 0.073° 0.220% 0.670% 0.590* 0.690° 0.190°
Non accelerated aging '

-0.8 0.026° 0.230% 0.350° 0.370°° 0.570° 0.024°%
1 0.008° 0.060°" 0.060 0.180% 0.0169 001.0°

1.2 0° 09 09 0.007¢ ¢ 0e
0 0.001° 0.200¢ 0.800° 0.660° 0.006% 0.001°
-0.2 0.0001¢ 0.270° 0.980° 0.750° 0.018¢ 0.030%
0.4 0° 0.220% 0.950°° 0.550° 0.007¢ 0.006%

b diss d d d
. 06 0° 0.110° 0.440% 0.220% 0 0.003¢
Accelerated aging

-0.8 0° 0.070°"  0.340°" 0.120% o¢ 0e

1 0° 0.0307 0.020¢ 0.020° o¢ 0e

1.2 0° 09 09 0e o¢ 0e
LSD 0.04 0.065 0.291 0.273 0.4 0.186

51 4 )3 O Jlez o 53 LD 0 a3T ol s (63 gime S5l &5 e U &S5 ot (sl 5la o Silie €09 gt 2 53
The same letters in each column indicated no significant difference at the 5% probability level base on the LSD test.
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