Iranian Journal of ". ; .5 510
Olpl sd Sl g pale
Seed Science and Technology % LB IF »

Vol.: 10, No.: 1, Spring 2021 Ve Hlg o) oylod (s W
DOI: 10.22034/ijsst.2020.128242.1303 i )
Research Article gy Yo

losdan 9§ Si4lex S ASh X HgluT dpl o iy 4dllae
s i oo (Festuca ovina) o p ale (sl yo

i}l.é'u\.?&l:a Lol "cp0d a9 30 ¢*ré|$5 > MO0 “@5} Loy Cpm

Ol eolan L o s o815 (5355187 08Tl (LS Mol 5 ol 03,8 ¢ o215 QLS (5350558 657> )
Ol ) et e L o o o013 €6 55 9UaS™ 02K s (LS el 5 elys0s 8 slskeal Y
Ol 015 55 by o0 (53538 psle 03 8 ode Cia puae X
Ol b o o830 (55,5557 0utSCiils ¢ UL psle 03,5 tagsy s )lST ¥
(AL LVIRVA EH-JPR Y G0l YN A/ D 123l 5o @)L‘)

oU>

Cand s 35 33 Ky ST el 1 aly pl 53 3,8 o 515 (Sist 55,30 Cowd Db § 035 ol Fhj 2 Sl op 55l 5l ok il
oy 1 1SS ey (3L SIS b B s 556 oy (Al T (b (S 55 o ey ke (sl 01T (5T (sl 5T U 5 34l
VY 5=t A fF o (St a5 Van e ¥ 5V o(RKimlr5508) o slan il 53 Sy ST ol b ok Sled i 5 (Wals) sk jle i sl
sk ok s ¢ G500 s3G5 G n (ST Caliien gl 53 0S5 oSCaT ol b Loy los Sty 48 313 O3 gl (28,87 5153 a5l 3550 SIS
Olej Lo o 28lST 5 SIS T Sy sSCaT 5 56 gy d ST g GYBIST (gl 5T b 5 I glomn (5la 051 e shome (Sl sukon s S caraly 5 s carsil
Ol S5 T el Vg0 oo ¥ 5 ) laclale b sl i Kb e —V/Y ity 53 ot AT 63 0l (gl siome 5 (SO ST1 Sl ¢ g4l
Sl 5T b (531 man 5 o y3 /Y CYV/EY QAV/AY 5 YOV (YY/YF OVPV/AY Ol jnty 5 5o Jglomn lains 5 bl ydn g SO0 4y a5 Ui
Sy 5T el 5l o3lizal ol ol i Ao ys G/AF CFI/FY AF/AF 5 1Y/Y0 FY/AY A V/AD Ol jos 4 o 5o 1Sy Solby sSKaT 5306 s s STy s YIS

Tl o JB (S 5 (B e DI G g Ve e Y ) slac Bl

S i e i ¢ 4 ¢S by ST (giuls” Slods”

Study of ascorbic acid priming on germination and biochemical indexes of
sheep fescue (Festuca ovina) seeds under drought stress

H.R. Rouhi?, M.H. Vafaei?, M. Saman?, A.R. Shahbodaghloo*

1. Ph.D of Crop Physiology, Department of Agronomy and Plant Breeding, Faculty of Agriculture, Bu-Ali Sina
University, Hamedan, Iran
2. Assistant professor, Department of Agronomy and Plant Breeding, Faculty of Agriculture, Bu-Ali Sina University,
Hamedan, Iran
3. Department of Agricultural Sciences, Payame Noor University, Tehran, Iran
4. Research Expert, Department of Horticultural Sciences, Faculty of Agriculture, Bu-Ali Sina University, Hamedan, Iran
(Received: Oct. 27, 2019 — Accepted: Apr. 08, 2020)

Abstract

Germination of seeds, one of the most critical stages of plant cycle is greatly influenced by drought stress. In this way, the
effects of ascorbic acid to improve germination and antioxidant enzyme activities in sheep fescue seeds under drought
stress were studied. A factorial experiment based on completely randomized design with three replications was done. None-
primed seed (control group) and priming of different concentrations of ascorbic acid (0, 1 and 2 mM) under 0, -0.4, -0.8
and -1.2 MPa drought stress levels were evaluated. The results showed that seed priming with ascorbic acid in different
drought levels increased some traits such as germination percentage, vigour index, plumule and radicle length, soluble
carbohydrates and protein contents and antioxidant enzymes activities (catalase, superoxide dismutase and ascorbate
peroxidase). While it decreased mean germination time, electrical conductivity and malondialdehyde content in comparison
to nonprime seeds. So seed priming with 1 and 2 mM of ascorbic acid in -1.2 MPa level increased vigour index, soluble
carbohydrates and proteins, respectively by 167.03, 22.26, 35.77, 187.91, 22.61 and 30.20% compared to nonprimed seeds.
Also, it increased activity of catalase, superoxide dismutase and ascorbate peroxidase, respectively by 11.85, 22.81, 12.25,
13.83, 31.33 and 9.93% compared to non-primed seeds. Therefore, the use of 1 and 2 mM ascorbic acid concentrations to
reduce the negative effects caused by drought stress is recommended.
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Table 1- The ANOVA table of germination characteristics of sheep fescue seeds
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3131
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To 3 776.17 10.04 2.25 173 7.73 6.59 247.93 9.59 143.79 0.001 29.29 0.001
Priming
o 3 3655.06 23.56" 21.75" 18.33"  108.92" 240417  288.11" 8.84" 250908 0005  51.86"  0.004"
Stress
ol 9 84.92" 0.48" 0.10" 0.09" 0.42" 158" 1565 0178 1333 000005" 559" 0.001"
Priming*Stress
o
32 15.18 0.152 0.024 0.016 0114 0.109 2.99 0.073 0.852 0.00001 1.27 0.00004
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Ol s 5
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ns,**,* Respectively non-significant and significant of 1 and 5 percent of probability

S.0.V: Source of Variation, df: degree of freedom, CV: Coefficient of Variation, GP: Germination Percentage, MGT: Mean Germination Time, PL: Plumule
Length, RL: Radicle Length, VI: Vigor Index, EC: Electrical conductivity, Car: Carbohydrate content, Pr: Protein content, MDA: Malondialdehyde content,
CAT: Catalase, SOD: Superoxide dismutase, APX: Ascorbate peroxidase



\F")Lga./\ a)u/\' "1"/0‘)‘.‘)"-’&51}\*’)(‘}1“‘1%

oL 5 >3,

S A Ll S e e a3l Do ety G ST el L i 1 S0k gl Y s
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In each column means followed by the same letter are not significantly different at the P < 0.01 level of Least Significant Difference
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Table 3- Mean comparison of ascorbic acid priming effect on biochemical characteristics of sheep fescue
seeds under drought stress conditions

Sl
Traits
5 o g = z 3 £
= = 3z 5 3 2 3z
g s .3 - 2 J%. 7%
" 2 3 € D o 3 £ 9 2 3‘%”': = af
. 4y 38 L E S, 73 *EE 4 £%
it 4 B v E 3z 5 g S v EE R %E
Treatments \)B b j\ B 2 3 2 2 £ \3 =3 -
5 35 i g 43 25 85  x 55
] 8 D @ 8 S l X< \3 B
a ® s 2 g P 4%
s S 2 = A= D8
2 @ g 8 3 <
wn
0 66.94 d-g 9.84 bc 22.03h 0.229 fg 21.55f 0.273i
Y ope e | K ST -0.4 68.69 cde 9.68 bc 42819 0.251c 24.76 cde 0.304 ef
Ascorbic acid (ImM) -0.8 74.77b 8.76d 48.98 e 0.268 b 26.17 bc 0.319cd
-1.2 80.71a 8.54 def 51.52d 0.283a 27.55 ab 0.339a
0 69.71 cde 1043 a 21.95h 0.233 ef 21.61f 0.278 hi
et ¥ K ST -04 70.63 cd 9.96 b 4164 g 0.257 ¢ 2503bcd  0.310de
Ascorbic acid (2mM) -0.8 7493 Db 8.62 de 48.09 ef 0.271b 26.72 be 0.324 bc
-1.2 80.94a 8.19 efg 51.74d 0.288 a 29.59a 0.332ab
0 64.46 fgh 9.84 he 22.53h 0.224 gh 21.39f 0.274i
ke OT L s iy -0.4 68.16 c-f 947c 46.27 f 0.239 de 2214 f 0.297 fg
Hydropriming -0.8 72.00 be 8.46 def 52.54 cd 0.252¢ 25.08 bc 0.303 ef
-1.2 79.78 a 7.71 hi 54.49 cd 0.272b 26.07 be 0.313 cde
0 61.65 h 8.09 gh 22.75h 0.219h 21.82f 0.272i
el -0.4 63.59 gh 7.80 gh 51.90d 0.231 efg 22.15f 0.289 gh
nonprimed -0.8 64.27 gh 7301 57.51b 0.242d 22.26 ef 0.298 fg
-1.2 66.01 efg 6.29]j 61.48 a 0.253¢c 22.53 def 0.302 ef

I la e Ol Bl O 3037 55 das s G Jle| C]a.w): Gl re SglE O g pa s alie oy o Sl L;Lh;ni;l:.n
In each column means followed by the same letter are not significantly different at the P < 0.01 level of Least Significant Difference.
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