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Table 1. Analysis of variance of different seed priming technics effects on seed germination and growth of borage
seedling
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Figure 1. Effect of different technics of seed priming on viability and germination percentage of borage
seeds
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Hydro-priming for 48 hours, Seed priming with 0.85 mM ascorbic acid for 48 hours, 4 mM salicylic acid concentration for
60 hours, 20 mM potassium nitrate concentration for 24 hours
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Figure 2. Effect of different technics of seed priming on germination rate and duration germination time
of borage seeds
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Hydro-priming for 48 hours, Seed priming with 0/85 mM ascorbic acid for 48 hours, 4 mM salicylic acid concentration for
60 hours, 20 mM potassium nitrate concentration for 24 hours
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Figure 3. The effect of different technics of seed priming on the percentage of abnormal seedlings and
length of borage seedlings
ol g celo £ Gast Yoo deo ¥ Sl ol el FA Gasts Yoo o < TAD Syt cacls FA Sody Siianl g 00

Hydro-priming for 48 hours, Seed priming with 0/85 mM ascorbic acid for 48 hours, 4 mM salicylic acid concentration for
60 hours, 20 mM potassium nitrate concentration for 24 hours
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Figure 4. Effect of different technics of seed priming on dry weight and weight index strength of borage
seedlings
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Hydro-priming for 48 hours, Seed priming with 0/85 mM ascorbic acid for 48 hours, 4 mM salicylic acid concentration for
60 hours, 20 mM potassium nitrate concentration for 24 hours

Sls 4 b e doyles o 0 baxals YUK MP]
sy Gl o YU M}JT ol Gl oSS
Sl coge i Sl (00 JS5) WS cvslin
JRVISRISA K VOV 1 JPRPIES UL LR ) Q.;l%mfld:ﬂ GL“’M}'T

YAY

ST y3 9 YUY gl 5T cadlad
(¥ Jgaz) ools iyl a2 5 Jol> s 5ol
b 2ol oLl sleazals YIS 3l culls
dad o ommlﬁ sl,d 5l el slbaxals YU
Sl ol sloazals 5l 5 i )l e jobas o jles
Cllad e cp st (08 JSS) og vals sla,d



yvaa /r:9.u: o)Loai: /M ‘_JL..: /U‘)"‘ ).\; ul.o...o;u 5 9 'ajlc

OS2 5 (pdgas guils

OPiml g e OB US5) 05 )k slojlers nlos
Sl rse celo FA Bty (absl oyl sle s
4 S azalS slacsly iyl cdls gl VIV
@ b as w08 wals syl Jols sloazals
a4 o (Varier et al., 2010) o),5en 5 ,)lg
(Fateh et 5o 5 sl (GOssypium hirsutum)
(Unesi et ), Sen 3 owig 3450, o al., 2009)
(Pennisetum  so)lype o5, & o al, 2012)
3l cdllas glaucum)

S 50 (Mittler, 2002) jlis iagh mlbs gub
(Moosavi et al., 2009) |,Ken 5 sgwge g oj,>
3o ety rV?.}E] Clled Glpaiaes o)l o
Ao exdmln slaydy 5l adbad; slaazals
b Sl ey Slar alply g sald glayds
sile CilonS] il slogs 3l el maw il
Ol 5l xSl 5 Gl cage SlanSTy o VLK
ol ol &S sa yienS] olﬂ sl JKol, lawgs 0o)lg
bazalS 0l 5 Sialsr Shogas Sgar crge 59>
hanber 2ol Jloyrd laazals wo)s 5 ons)S
o1 sla Sl Bi el STy mpl a5 )]
Gl a3 g RSt Gl sl S Bis
(Nair et cul lbaxals cuwglie ialpsl 9 Joko Sy
al., 2008)
97 dusol !

—o0ls pily,lg 4z 5l ool oty ol 4 axgi b
2 e 25U @byl Gl by (oseimly o
ke (V0 Jgaz) sl laazalS odgn ol
oxdmlyy sloydy 5l Jolo slrazalS s anolocl

5 el

Gl s a0 g des e el ialle> (b
(Ahmadpour Dehkordi  wgs o Sjals> oo,
S 5 sadelxl g3 4o .and Balouchi, 2012)
(Farhoudi et al., 2011) (Cucumis melon) o3 >
loazals ;o YU o3l colad o5 ous 5158
sazals L awlie )0 calmly sla)d 5l Jol>
3 S SV 3T sl it sl sl Jol>
5 B> ceel a5 ol cologeST 01 slops 51 S ges
oolitul b a5 Wigd oo ienST Jlsd glgsl sl e
olals 5o w3l onl Gl G Sisly S5
as (Moosavi et al., 2009) wb o (il 5 i
aaulyts Wyie wSiemly 55 Gl ol s
2 sz slbesl o DNA ol pmd 5 oo
(Madady et ail b,d ;o Siasly plxl loj o
(Ansari et al., 2013) .,Ken 5 5,lail .al., 2016)
Gal33] s Jlasla (sl 3 S el o5 900, 358
Gk ol g ead oS sl o 3T cldled o
Syde Syl Sboals ;3 Spt g I3 e
wabmly syl Jol slhazals o 4z S
Ol Skl 0ol b 5dy Lo )0 VB o 3T colad
Sl sl b s ) 355 530 39iml Wl 5gs
azalS BB w5l colld logne (il ez ge 5
w08 dald slaydy Sl ol slaazals 4 cons

3B dmasls uilyly @520 5l Jol gl 4 axgi L
- e azalS STy il el sl Sival
Glrazals slasTy ol codled (Y Jgoz) g o
Cellad 5l 5 sl jsba el slaydy 5l ol
Al (0l b odiipl sl dy 5l ol sloaxals o 55
m O 09 Skl sl 5 sl Sl (S 5S
bazals o bl il s Gl ny
Hebar a5 wel Cavods sadmlpg oun la,d 5l Lol

aals sl ,dy 5l Jols slaxals 5l 5 i o)l S

L) 0L (o lealign Sluogas p Soues| y lie LSLEST 51 il ylg 49525 - ¥ Jgur

Table 2. Analysis of variance of different seed priming technics effects on biochemical characteristics of borage
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*: Significant at 5% probability level; **: Significant at 1% probability level
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Figure 5. The effect of different technics of seed priming on the activity of catalase and peroxidase
enzymes in borage seedlings
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Hydro-priming for 48 hours, Seed priming with 0/85 mM ascorbic acid for 48 hours, 4 mM salicylic acid concentration for
60 hours, 20 mM potassium nitrate concentration for 24 hours
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Figure 6. Effect of different technics of seed priming on proline content of borage seedlings
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Hydro-priming for 48 hours, Seed priming with 0/85 mM ascorbic acid for 48 hours, 4 mM salicylic acid concentration for
60 hours, 20 mM potassium nitrate concentration for 24 hours
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Abstract

One of the problems of producing medicinal plants, such as borage, is unequal and poor germination
and seedling establishment. Priming is one of the technique for improving seed germination and seedling
growth in crops and medicinal plants. This research was carried out in order to study the effect of seed
priming on germination, growth and biochemical and enzymatic characteristics of borage seedlings. The
Experimental treatments were hydro-priming for 48 hours, seed priming with 0.85 mM ascorbic acid for 48
hours, 4 mM salicylic acid concentration for 60 hours, 20 mM potassium nitrate (KNOs) concentration for
24 hours and control. The results showed that seed priming were significantly increased the seed
germination, growth and biochemical characteristic of borage seedlings. The mean germination time and
the percentage of abnormal seedlings were significantly decreased by priming the borage seeds. The
highest percentage and rate of germination, vigor index and length of seedlings were obtained from hydro-
priming seeds, which were significantly higher than control. Also, hydro-priming decreased the abnormal
seedlings about caused 80% and mean germination time about 25%. The activity of catalase and peroxidase
enzymes and proline in seedlings from primed seeds were significantly higher than those of the control.
The highest activity of catalase enzyme and proline content were observed in seed priming of 20 mM
KNO3 concentration for 24 hours and 4 mM salicylic acid for 60 hours respectively, which did not have
significant difference with hydro-priming. Hydro-priming, caused increase 2.7 fold in the activity of
peroxidase enzymes seedlings. Generally, among the treatments, hydro-priming for 48 hours for improving
germination, growth and biochemical characteristics of borage is considered as the best treatment.
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