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Abstract oS
In order to investigate the effect of ascorbic acid - . o
and proline on the germination indices of Aquilegia | | = o@2x 2 SeosSel Aol 53U (s o5l 4 51 G
columbine seedz under saltdstres(i conditi?ns, t_heI 5 Ll s s Skl 2B elS sl Syl slaat s
present research was conducted as a factoria S e ] L PR .
experiment based on a completely randomized < C’b“"i“}“’s S T
statistical design with three replications. The Lol Jalod bt lalass as el 1SS e b sl
expgrimental trgatments incIuQed ascorbic acid and Vor 50 i slaclile L alnS s s S S
proline each with concentrations of zero, 50 and C b s ;
100 mg/liter and salinity stress caused by sodium ol b ke A S S (U 5 5 A 53 S e
chloride salt with levels of zero, 50 and 100 Jola alss) sse Sl g il 53 p S e Ve 500 io
mg/liter. The evaluated traits included germination
indices (percentage of germination, radicle length, | _ )
shoot length), proline amount and catalase and | | S-Sz 5 SYEE lag 3l b 5 s Olee ezl
peroxidase enzymes activity. The results showed Jsb 38l Ao o s 5 5ls DL il gy L)
that the highest percentage of germination, radicle e s il € Layen . L .
and shoot length were obtained in proline 100 mg/l phe 02 A 02 e S ke V0t Lo e S s
in the absence of salt treatment. The highest proline o b 53 Gdan Olie it el ey 055 1S
amount was in proline 100 mg/L in sodium chloride 5 later e s ¢ 1ay
- . J oV e S A AR

salinity stress 100 mg/L treatment. The highest A et aktatdoda
catalase and peroxidase enzymes activities were
obtained in 100 mg/l ascorbic acid in thg absence sty ($o55 S5 pde 3 ) s oS e Vee Sy Sl
of salt stress treatment. Therefore, according to the
results of the research, it is possible to recommend
the use of proline 100 mg/liter under salinity stress LS S Sl (2 o R s s ) ) s S e
conditions caused by sodium chloride salt to
improve germination indicators (germination
percentage, radicle length, shoot length) and
enzyme activity of Aquilegia columbine plant 3S oy

dj.b M;;A_i.lj d)Ja ‘L;'u)'d.'u\ﬁ- J\_J)}) d.r)a\.u\j;- L;LAU.A;-l_..Z

S 53 SMeeST 5 VB sl 3T el o ity 5 2
Ver s 3 eslind Ol e Goiod il 4y a5 L gnl ply el

J}b g&jdb:_- dewys) Lf'jdb:_- 6Lau.a>'-l_i 3 g 6\4,.3 (’JnJ-"’
Soall 25 olS 5k a5l clad 5 (Bl Jsb iy

seeds. -

. . 25 oS sladl 2L o Sy Sl el 1gdS Sl
Keywords: Aquilegia columbine, Ascorbic Acid, o g8 odon S ’ =
Proline, Salinity Stress S

. . Ol gl (yskd Cos 5 oLS asldas
Iranian Journal of Plant & Biotechnology i 27

Autumn 2024, Vol 19, No 3, Pp 29-36 YATN oo F ojlad Voo NEY oL




rj.wa)wcrb})'j.;a‘)jécolﬂlé‘)juwj_}bsmw Yo

s LS ( ok s ol e 5 250
555 ROS ol ol o3 @l caslin il
Olye 4 awslinl (Danaee and Abdossi, 2019)
3Ses 5 kS e DA (s S e
G e xS BB sba s ah OblS
o gh e eliy e sla 5 1 SU Sleas
Js sl ol dyand Olge & s
odiS S 5 (e pl e OlanSI BT O3S
ol 3B s aen A3l e Ly sl
Szabados ) &S Lix i3 glacanl 51, ad e
Lol 5l eslanal I aa=5 5 .(@nd Savoure, 2009
Eustoma) egledd oS s Syl
s las0li i &S A ) (grandiflorum L.
5 0Fsn Ol (SSdnsdse Slie s
sy ald 4 ol 0S| ST o 3T ol
OLan 5 o35y (YL oI5 il 5 (5350)
Gl 3 Sdes 5 AS Slio s n ST
L3 S o » |, (Matricariachamomila L.) sLJi
s e i edins DL b S
Sz s 50 SR A 0 e Sk Ve
Sl Sl Gl T cdls (JS Jbs IS s S
S5 oS s g SleaSty VB Glast
Yo s e sl eslasl (Foeniculum vulgare Mill.)
JBoAS A5 Gl SRl e Y e e
AL peilel Olsee 5 Jd k(5 Db S (S
(Gholami Zali and Ehsanzadeh, 2018)
S 5o A e eSSk N din 2L sl

s 5 O «(Calendula officinalis L.) lg aioen

OIS 5 4o
o3l gl 51 (dquilegia columbine) S sl CU
e 3 el sz OLS 5l Ranunculaceae
Clel aS 5405 345 48 Ve B 550 Aquilegia
ol NG Sl s g baladis dalcdle s
e 334 53 O &g o310l g oo e o Sas
3 s S L e 55 s eas e Sl Ao
Al 02 Skl 6 S ety Sl 5 s
VA O L;)')jcm) Sl pslis Lo pus
o o Sl Llyl B Llsl 51 o a8 Ol
S8 i slols oF sl sl S Vsans 5 A3l 0
WSl 2B glaas S8 S5 ol pin K
I 5l 5035 oo b5 30,8 55 4 deiw 5
oS Olps 4 SHl 2B i e 8 4 s
S508 s Gld 3 5 alliwy adls js A4
.(Ghasemi Ghahsare and Kafi, 2015) s
SU 53 s Soms Olsie & 55 I sl
Soroori et al.,) Xlas S51 3 ax g 5,50 )
6ol a5 A, s Sy Sl (2021b
3513 03 A S (s 53 g SHE 5 215 n
53 e Sl Sl Al 11 L s
LolenST ST e 3T sdisle Jalse abes Sl 0lalS
53 Jrolm 0580l ek s b eiS sl Ol e 4
cb..n.cm,\ Lol s cadls I8 o L Lol clis
bim Gl s ssh S5 DLyl Sl YL
S 0lS &S ol (55,8 eS| ST ptes
S5 S Ol 4 Llge S Salid

(ROS) Jlad 0581 035 o5 (sl S| 5T



YV od 55 o SHballzb Sk sl glaatli s 5SSl Al 3t

L G 5 ool slaesls e A2 ool IS5
ke alis 3 S SIUT SPSS (o LT sl
e 3 Sl (glanals i g3 51 eslinal L Laesls
A el 70 57

o gl

2ok s sl Ol bl 4 J s s
S 5 5 O wrada, sb (pidler Ao
Aoy |l 5o s Ol 5 azady 5 A aile
5 WK Gyl cdl wxsle db s
Sssre bl s 5l Ao s 0 clw 3 eS|y
Jsb (G3slsr dens oo A5 Sl
Sl 3l cdld 5 oy Ol caraila 5 azaly,
35 055 s den ) mhau o lsty 5 VB
A Aoy 0 sl s amaly; 5 il S
2 Goss 4 s ol flie el Sl me bl
S 5 F 0js axadyy Job (Sl Ao
Sl 3l Cdlad 5 s Olpee camady; 5 ax el
dsb » s Ao ) mhae o sl 5 VUK
S golel ks 31 as s o e 3 ezl
]

0L Lsesls il wlie ml5s 23540 g sy
ALY & 58l doys s iaS 5 i oS 5l
Vo odse bes s i A 0ANVY
LA Sled 5 Gosd A pde 5o 1) o (;J-‘
L B e R

sy rll 1y S oS BT Ol 5 S S
.(Soroori et al., 2021a)

s Al

zb s s ol s bl (oLl plnil 61
oS pn 53 i3 0 S 4 5 il S
G s 53 byl g LA e3l,] 370
sol u.j B SERTRES CRUNVPIPRENLY J&I
A et Jhde O L L ey 5 A S 13
S ASsn 15 5o adds Yo Dol 4 ba s 6 4
A s e DT g i 513700
Slos 53 051 s b Ghs 6 2l ,Sen g
A S5 cele ¥ e w ol S Sl am Ve
Aol 423138 W ts s s 5o aydy e
0 o Glachale LS ja iy 5 Sy Sl
03,5 wosb e B Hles 2 5o 0 S L Ve
cob b IS S b ki ST L s
S e il s e S e Ver 5 00 i
3550 Dl cazala 5 araly; JSUS 5 Sodler
(P s Sl Ao s s S bl
Sl Lazaile 5 arals ) Jsb (VWAL i
Soay 4 Oas e Ol (Danaee et al, 2020)
Sl sl cls 5 (1Y) SUls 5 esliss 5¢)
5l4St 5 (Danaee and Abdossi, 2016) VLS
e b Sl o&Kziss S&S 4 (Dareini et al., 2014)
Sl Cosen G ol s S s Sell
ao b olas S (Ul 2 b al s b sSG



r‘}.we)w‘rﬂs:)'};ajjécd‘ﬂ‘éjjuﬁ,\ﬁj_}oguu@ Yy

M i S op Bor pan s O i s

90.00
85.00 b 4
A- 207 [
4 80.00 & [
- ) 0% 6%
D 75.00 (474 ve:
) vy . L
[ o 14
a 70.00 0 £ v
- vy it v
. = 2 2
60.00 Al P
a0 %
55.00 ": e 'd
vy i 14
50.00 A58
&-_—J)&j Aaad c -t \ 4

(Al 52 05 ) Sl

Sl b S50 Ao)s g b B AS (5508 S50 Sy sonl Aol copdsp 5 )8 Sl 31— S
Fig 1- Effects of proline and ascorbic acid application in sodium chloride salinity stress on
germination percentage of Aquilegia columbine
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Fig 2- Effects of proline and ascorbic acid application in sodium chloride salinity stress on root
lenght of Aquilegia columbine
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Fig 3- Effects of proline and ascorbic acid application in sodium chloride salinity stress on shoot
lenght of Aquilegia columbine
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Fig 4- Effects of proline and ascorbic acid application in sodium chloride salinity stress on
proline content of Aquilegia columbine
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Fig 5- Effects of proline and ascorbic acid application in sodium chloride salinity stress on
Catalase enzyme activity of Aquilegia columbine
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Fig 6- Effects of proline and ascorbic acid application in sodium chloride salinity stress on
Peroxidase enzyme activity of Aquilegia columbine
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