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Abstract. In order to investigate different treatment effects on germination in Gundelia tournefortii, three factorial
experiments were carried out in a completely randomized design with three replications. The first factor was
stratification at 4°C at three levels including 0, 3 and 6 weeks, the second factor was mechanical scarification at two
levels including seeds with/without scarification and the third factor was chemical treatments of seed dormancy
breaking at three levels including distilled water and gibberellic acid at concentrations of 1000 and 1500 mg/1 and
Thiourea 0.1%. The results showed that the effects of stratification, scarification and chemical treatments of dormancy
breaking and their interactions were significant on all studied parameters (p<0.01). Mean comparison values were
significant for the effects of spate treatments together with mechanical scarification for the improvement of all traits.
The results also revealed that the treatment of mechanical scarification treatment together with gibberellic acid 1000
mg/1 in six weeks stratification, due to maximum germination speed, seedling dry weight, seedling length, large-scale
germination percentage and seedling vigor index and modest average germination period, was the most influential
treatment for seed dormancy breaking of this plant. Correlation between germination percentage with germination rate,
dry weight and seedling length was significant. It seems that seed dormancy type in Gundelia tournefortii is
physiological and physical, as eliminating physiological and physical factors leads to its germination improvement.
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Table 1. Analysis of variance (mean squares) of seed dormancy breaking treatments on some germination traits of G.
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Fig. 1. Mean comparisons of interaction among stratification, scarification and dormancy breaking chemical treatments
for germination percentage of G.fournefortii. (Columns having a common letter in each stratification period are not

significantly different from each other according to LSD 0.05).
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Fig. 2. Mean comparisons of interaction among stratification, scarification and dormancy breaking chemical treatments
for germination speed of G.tournefortii. (Columns having a common letter in each stratification period are not

significantly different from each other according to LSD 0.05).
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for average germination period of G.tournefortii. (Columns having a common letter in each stratification period are not

significantly different from each other according to LSD 0.05).

“) P Lolen G A e S e Ve
Wbls (p 8 e WY S VONY
el Job dw el

Sob ey o i 1 LS Y Jpde 3 b Kike dglie ol
Y o sl s A S Ok sles S VP Sl b 4l
S 4 J s s fol asle,w ho by )5 doys
(1P ke OT a3 3 b sl s & b Job i
T | P ULl S LU SRR
-~ SY RSPt I Sy W EE e e
o 5553 93 Yl e 4 ok S 3 VWM alS J b
Sl O/F) asle e wimaw 553 5 (V/0O)  asle
O A3 Lol s e 53 (mmpan s (g Sty
o sk d sl syss RIBIL 2 e 8 e 0
o)sles A3 Sl ol e jlas 3 Ll ols DS (63920 Ly,
adn 2400 byw by9s il Cl ja esle cpl des s /)
g ool L5y LIS VY SY/YY YN &) sy
PaTWT 3 5T Cdled

35 SRIFL b ol (F S b Sike dulie mbs
Ly bl plad 53 HTWT 0 3T dlad o S0ba ¢ gasle

(AT ol Sl Olee o 2t 4S5 b ol OIS a3

o33 /Y oysla (P s e 505 e 53 2
Jsb op 5 oml 3 sl sme S les oy aske i b)95 3
e 10 e s s sl S LS
):.;ﬁ(ﬂégV/VVJ:W)Ju@:uﬂéjjzjzfgﬁr;
bl 5593 GRIBIL ol (23 815 Lol an Clale 5 pa
Wil a5l gy aamealS J b ke aia i

s 039

059 23l atin 25 5,95 lajles 53 Y Jyd wlal
6ot 035 o YL 5 3 YL baey 93 & Sl laamalS oSt
I b oler i S 593 rer 4 by alS
g p S e YT (e b ) e S Ve
I Lol s s g amalS oSS 055 Sl
O3k (0 5 e O Oljn ) (p3le o st 553 53 e T
P3P L (A Bl O slasles b Hls gae oD
595 )3 b Jol el e 4o 5593 55 Lo /Y oyl sS
VWOrr e A AF L eer Sl oaske e wia
3 a8 (0 8 o YWF9) amalE oSz 035 2 5 05 e
ooy ol 53 s s g ng;\._.» Voo cble
m4) Hled cpl ole e atindn 5 jde slreygs 55 &S Jb- s
b S (St a5 055 (05 e YWIEP 5 WNNY L 5


http://dx.doi.org/10.29252/nbr.5.1.26
https://dor.isc.ac/dor/20.1001.1.24236330.1397.5.1.2.0
https://system.khu.ac.ir/nbr/article-1-2938-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.24236330.1397.5.1.2.0]

[ DOI: 10.29252/nbr.5.1.26 ]

32/¢Y

Nova Biologica Reperta 5 (1): 26-37 (2018)

TEXY 1) 6yl o als e ool 50 (ngi sladiily

P03 0SS o5 ) oy SIS 5 53 il Slie (5 6l Ol S e slasled 5 (a3 S (a3l e S 0b Sl amlia =Y 9o
e deemg/l e ¢ i OT s 0l s p F yE D C B A (il ass 0 c]aa):)l:@.u Sl pe JfJL:J O o )5 A3le w095

1500 mg/1, Thiourea 0.1%, u=ithout scarification and mechanical scarifications, respectively.

RGO B P e S P AR W TRV ISP RTINS 14
Table 2. Mean comparisons of interaction among stratification, scarification and seed dormancy breaking treatments for some

germination traits in G. tournefortii. (Columns having a common letter in each stratification period are not significantly
different from each other according to LSD 0.05). A, B, C, D, E and F represent Water, Gibberellin 1000 mg/l, Gibberellin

ol senss SIS 23 2 Lales walS b ol oS 0 g
Stratification period Mechanical scarification Treatments Seedling length Seedling dry weight Seedling vigor index
(Week) «ia (mm) e La (mg)p 5 ks

(0) 4o (E) 25 317 05t (A) e ST 0¢ of 0f

(0),is By s S 05 B mg/l o 0c of of

(0) 42 (E) 25 215 05 Cnermg/l o 0e of of

(0) - (B)os 215 05 (D)oY ersl 53 46.33° 6.66¢ 19.4°

(0)ie (F) 23 (215 ol o (A) e T 23b 15¢ 6.04°

(0) ,iw (F) 2 1 5 ol on BV mg/l o, 104 15.33 be 1.55cde

(0) as (F) 23 15 ol pon (C)rormg/l o, 7334 18.334 1.62 cde

(0) 2s (F) a5 il 5 ol on (D)o 5/ 05155 7334 7 de 2.1]¢de

(3)an (B) 25 215 05 (A) fie T 0¢d 0c 0°

(3)a (E) s il 03 B mg/l o 04 0° 0°

B)ew (B) 2> 215 05 (Cnermg/l o 0d 0° 0c

(3)aw (E) 25 35 05 (D)o 01\ 05055 0d 0¢ 0°

(3)ew (F) 2 515 ol yon (A) oo ST 7.33¢ 5d 0.49 de

(3)ew (F) g2 25 o pon B mg/l ) 212 17.330 56 @

() (F)eas il o n (©no- g/l ol 17.33 b 23.66° 1864

(3)aw (F) a5 il 5 ol on (D)o 01N 05055 20.66° 9¢c 2900

(6) = (B) o3 315 05 (A) Jeio ST 0d 0¢ 0¢

(6) (B)as 515 05 B mg/l 0d 0° 0

(6) ix (E) 25 3 54 054 ©normg/l oS 0d 0¢ 0¢

(6) 2 (BE) s 35 05 (D)o 5/ 05155 0d 0e 0c

(6) 2 (F) 2 515 ol jon (A) Jeio ST 73 b 18.66¢ 1.53¢

(6) (F)ions 31,5 o n B mg/l e 48330 34330 12.88°

(6) (F)in 31,5 o n (O mg/l e 480 28.66° 528"

(6) 2 (F) a5 15 ol on (D)o /N 05055 15¢ 25.66°¢ 1.02 «d

sty S el (5,80 5101 Slins  Kiwnd ol s il =TS9
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** * and ns are significant at a probability level of 1%, 5%, and non-significant, respectively.
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Fig. 4. Mean comparisons of interaction among stratification, scarification and dormancy breaking chemical treatments for a-
amylase activity of G.tournefortii. (Columns having a common letter in each stratification period are not significantly different from
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