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Table 1. Analysis variance of mean squares of various primings on germination characteristics in A.annua

- Lo S Sl S Yk ansly
o 2 wmals b 039 ey aoss e s o> ol Lol 9 g0
Sl i T a>olS T S 35l 35ailg> ’ 3UsS 5lS 559,58

SOV? o1 Seedling Germination ~ Seed A s Alpha- 02907
- DF  length Dry we1ght percentage  vigour Getjrnmahon Meap of ) amylase Beta-1, 3 hydrogen
) ofoseedling index germination time glucanase  peroxide
(A)osb yo polo yos 3 21.8™ 9.01™ 14.4™ 14.1™ 352" 24.23™ 445" 241" 52.5"
(Ea)a sl 6 0.99 0.43 0.22 0.99 0.64 0.66 1.08 0.77 224
B) S90,92 Lo 7 517 7.5™ 7.1 14.17" 8.11™ 15.33™ 10.117 3311 28.62"
AxB 21 717 8.14™ 6.6™ 9.2" 79" 417" 311" 3.88™ 577
(Eb)b sl 56 0.75 0.88 1.01 1.1 0.34 0.55 0.88 0.44 0.93
CCVN) O piicg o - 11.2 8.1 10.1 6.05 8.14 7.12 5.14 1.22 7.04

S gme pas g Q=2+ ) O=2/+0 gz ;o o Sae oS 4 ms g e ok

*SOV: source of variation, df: degree of freedom, *CV: coefficient of variation, *, ** significant at P=0.05 and P=0.01 levels of probability

respectively, ns: not significant.

S|y iliseo gl il A ANNUA 8w yd j9dy G34ex Olaw (il Gluslic - Jguo
Table 2. Means comparisons of germination characteristics in 4.annua under various priminges

e - |
als Seson el Olee el T s Lj Sl
# ol Rl 'Jsb G 4-'9.? J'A)o i 4 Syl ials e Alpha- 5UsS oS 0590
Treatments , Sccdling Drv weight of Germination g 4 VigoUr Germination M€ 0f  amylase  Beta-1,3  hydrogen
length (cm) LIy Weig percentage . germination glucanase  peroxide
seedling (mg) index (mM/gfw)
(day) (mM/gfw)  (mM/gfw)
Al1B1 7.44 fg** 79.32 ¢ 64.22 ¢ 4.77d 7.89 f 0.44 de 392 fg 344 h 0.28 hi
Al1B2 699 ¢ 78.11 ef 62.34 f 4.35 de 6.99 fg 0.51d 343 ¢ 3.0l h 0.251
AIlIB3 7.16¢g 79.55¢ 61.34 fg 4.39d 8.16 f 0.54d 357¢g 3.14h 0.26 1
Al1B4 7.88 f 80.33 ¢ 65.14 de 5.13 cd 9.98 ef 04le 4.17 fg 3.66 gh 0.32 gh
AI1BS 722 ¢ 8l.11e 63.99 ¢ 4.62d 945e 0.50d 3.65¢g 321h 0.31h
A1B6 739¢g 81.66 d 64.11 ¢ 4.73d 10.16 de 0.49d 4.04 fg 3.55gh 035¢g
A1B7 8.12f 83.55d 65.22d 5.29 cd 11.14d 0.36 ef 442 f 3.88 gh 0.39 f
A1B8 6.82h 77.44 £ 61.01¢g 4.16 ¢ 6.14¢ 0.78 a 350¢g 295h 0.23 ij
A2B1 7.77 fg 81.99 ¢ 65.22d 5.06 cd 17.33b 0.33f 530e 442f 0.38 fg
A2B2 744 ¢ 80.23 ¢ 64.22 ¢ 4.77d 16.11 be 0.59¢ 444 f 370 g 034¢g
A2B3 755¢g 80.77 ¢ 65.55 c¢d 4.94 cd 16.89 b 0.44 de 4.56 £ 380¢g 0.39 f
A2B4 8.12f 86.33 ¢ 66.44 ¢ 539¢ 17.55b 031 fg 6.13 de S5.01ef 044 ¢
A2BS5 8.67¢ 84.22 c¢d 64.11 ¢ 5.55¢ 16.99 b 0.49d 493 ¢ 4.11 fg 0.41 ef
A2B6 9.11 cd 88.11 be 64.55 de 5.88¢ 17.34b 0.44 de 6.03 de 5.03 ef 0.42 ef
A2B7 9.34 c¢d 92.11b 67.99 b 6.35b 17.88 ab 025¢g 7.47 cd 6.23 cd 045¢
A2B8 7.11h 79.01 ef 63.27 ef 449e¢ 1433 ¢ 0.68 b 4.20 fg 3.50h 0.33 gh
A3B1 8.91d 85.77 ¢ 68.12b 6.06 be 16.88 b 0.14 hi 8.12¢ 6.77 cd 0.55¢
A3B2 8.55 de 83.22 c¢d 66.77 ¢ 5.70 ¢ 15.99 be 0.15 hi 6.15 de 5.13 ef 0.48 de
A3B3 8.98d 85.44 cd 63.81e 573 ¢ 16.01 be 0.18h 6.16 de 5.14 ef 0.49d
A3B4 9.55¢ 89.88 b 69.99 a 6.68 b 19.12a 0.12 hi 9.20b 7.67b 0.59b
A3BS5 10.08 be 90.14 b 67.98 b 6.85b 17.88 b 0.17h 8.50 be 7.09 be 0.51 cd
A3B6 10.11b 92.55b 66.91 ¢ 6.76 b 18.66 ab 0.16 h 8.17¢c 6.81c 0.54 ¢
A3B7 11.12a 101.14 a 7112 a 7.90 a 18.11b 0.111 11.77 a 9.8la 0.63a
A3B8 8.19f 8l.11e 65.11d 533 cd 1534 ¢ 0.44 de 5.05e 4.55f 044 e
A4B1 7.77 fg 87.11 be 65.02d 5.05cd 14.14 ¢ 0.21 gh 6.78 d 6.11d 0.51 cd
A4B2 744 ¢ 79.44 ef 64.01 de 476 d 13.15¢ 0.22 gh 570 S5.14e 0.46 de
A4B3 7.22 gh 80.34 ¢ 63.55¢ 4.58 de 13.77 ¢ 0.27 fg 6.03 de 544 0.49d
A4B4 8.66 ¢ 88.11 be 65.98d 571c¢ 15.88 bc 0.18h 793¢ 7.15¢ 0.55b
A4BS 8.11 ef 80.11 ef 63.78 de 5.17 c¢d 14.14 ¢ 0.25f fg 7.14 cd 6.44 cd 049d
A4B6 843 e 85.33 c¢d 64.87d 5.46 cd 16.01 b 024 ¢ 6.79d 6.12d 0.52 c¢d
A4B7 9.22 c¢d 90.33 be 66.98 cd 6.17 be 17.18 b 0.16 h 6.99 cd 8.13b 0.61 ab
A4B8 7.01h 7742 f 63.11 f 4.42¢ 601 g 0.79 a 349 ¢ 291h 0.22]

Goy Yo A4 Y. A3

c A2 ((2obo s pac AL ob o p0le ju molaw A s

Y3V Y BA (1 j3 p5 o \Y) GA3 B4 (Yo« ) KIN B3 (j¥50) + ) BA B2 (i j3 0,5 o VV+) GA3 :Bl) gays0 sl )loss B
THKIN+(Yg0) - ) BA+(yid ;0 0,85 Jue VY +) GA3 BT «(j¥g0) - ) KIN+ (Y91 - ) BA B6 «(¥g0) « HKIN +(,i) 10 p,5 LoV ¥+) GA3 BS

(anls B8 (Yse) -

*A: wet chilling (A1-A3: 0, 10, 20, 30 day), B: hormo-primings (B1:gibberellic acid (120ppm), B2: benzyl adenine (10* M), B3: kinetin (10
4 M), B4: gibberellic acid (120ppm)+ benzyl adenine (10 M), B5: gibberellic acid (120ppm)+kinetin (10“ M), B6: benzyl adenine (10
M)-+kinetin (10* M), B7: gibberellic acid (120ppm)-+benzyl adenine (10 M)+ kinetin (10 M) and B8: control)

*x .
: Numbers in each column that have same word, have same group.
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Table 3. Analysis variance of mean squares of various primings on germination characteristics in A.biensis

4258 azlS Jsbao ol Sas s SN 2000 a s Sialr oatli Siales Sae uSile DLl WT SBsTHS T 5 V-l (3g e auST

ulé,.,_.(.;vé;l“"’ &yl Sleedling Dry weight Germination Seed Ger'mination Meap of ' Alpha- Beta-1, 3 hydrogen
D length  ofoseedling  percentage  vigour index germination time  amylase glucanase peroxide
Aosbyopolors 3 355" 14.22" 224" L™ 4227 33.51" 62.5" 44.5™ 77.42"
(Ea)a slhs> 6 1.97 0.66 0.43 0.1 2.8 0.89 22 1.88 3.77
(B) G99 o5 7151 14.5" 19.1" 271" 542" 733" 46.61" 39.61° 4261
AxB 21 2207 23.8" 28.6™ 19.2" 297 422" 8.11" 15.11" 17.117
Eb) b s 56 0.86 0.77 22.01 0.43 0.88 0.93 0.22 0.77 0.38
CCVRY Ll i o - 10.7 9.9 8.8 9.11 542 8.99 10.65 8.65 11.1

S gme pas g Q=2+ ) O=2/+0 gz ;o o Sae oS 4 ms g e ok
*SOV: source of variation, Ydf: degree of freedom, *CV: coefficient of variation, *, ** significant at P=0.05 and P=0.01 levels of probability
respectively, ns: not significant.
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Table 4. Means comparisons of germination characteristics in A.biensis under various priminges

sl T Jb amels S5 0gs Sy alr wes LA Sl (el 6ol Sialpr o

)')Q.J [H]]

S8 Ty 1L

O30 STy

Treatments Seedling  Dry weight of Germination Seed  Germination Mean of Alpha-amylase Beta-1, 3 glucanase hydrogen peroxide
length (cm) seedling (mg)  percentage  vigour index germination (day) (mM/gfw) (mM/gfw) (mM/gfw)
A1BI 6.54 g** 62.42 cd 4944 ¢ 323 fg 4.81 gh 0.54 de 3.01 gh 3.47 hi 0.20 hi
A1B2 6.15 gh 52.33¢ 48.01 e 295g 4.26 gh 0.63d 2.64 gh 3.041 0.181
A1B3 6.30 gh 53.29 de 4723 ¢ 297¢g 497¢g 0.66 cd 2.75 gh 3.17 hi 0.191
A1B4 6.93 fg 53.82 de 50.15 de 347f 6.08 fg 050 ¢ 321g 3.69h 023 h
A1B5 6.35 gh 54.34 de 49.27 e 313 fg 5.76 fg 0.62d 2.81 gh 3.24 hi 023 h
A1B6 6.50 gh 54.71 de 4936 ¢ 321fg 6.19 fg 0.60 d 3.11gh 3.58h 0.26 gh
A1B7 7.14 fg 65.99 be 50.21de  3.58ef 6.79 f 0.44 f 340 ¢ 391h 029¢g
A1B8 6.01 gh 51.88¢ 4697ef 281 g 3.66 h 097 a 2.69h 2921 0171
A2BI 6.06 gh 54.93 de 54.13d 328 f 1022 ¢ 040 f 440 f 3.88h 031f
A2B2 580 h 53.75 de 53.30d 3.09f 9.50 ¢ 0.73 ¢ 3.68g 3.25hi 027g
A2B3 5.88 gh 54.11 de 54.40 cd 320f 9.96¢ 0.54 de 378¢g 3.34 hi 031f
A2B4 633 g 57.84d 55.14cd  349ef 1035¢ 0.38 fg 5.08 de 449¢ 0.36 de
A2B5 6.76 f 56.42d 53.21d 3.59 ef 10.02 ¢ 0.60 d 4.09 fg 3.61h 033e
A2B6 7.10 ef 59.03 cd 53.57 cd 3.80¢ 1023 ¢ 0.54 de 5.01 de 442¢ 034e
A2B7 7.28¢ 69.88 b 65.12a 4.74 cd 10.54 ¢ 031g 6.20 cd 548¢ 0.36 de
A2B38 5.54h 5293 ¢ 52.51d 291g 8.45 ef 0.84b 348¢g 2911 0.27 gh
A3BI 8.10d 66.55 be 61.39b 497¢ 13.67 ¢ 0.19h 6.74 ¢ 595d 045¢
A3B2 7.78 de 64.57 be 60.17 b 4.68 cd 12.95¢ 0.21h 5.10 de 451 g 0.39d
A3B3 8.17d 66.30 be 57.50 ¢ 4.69 cd 12.96 ¢ 0.25 gh 5.11de 452¢ 0.40 cd
A3B4 8.69 ¢ 69.74 b 63.07 ab 548b 15.48 ab 0.17h 7.63 b 6.74 ¢ 0.48 be
A3B5 9.17b 69.94 b 61.26b 5.61b 14.48 b 0.24 gh 7.06 be 6.23 cd 0.41 cd
A3B6 9.20b 79.77 a 60.30 b 5.54b 15.11 ab 0.22 gh 6.78 ¢ 5.99d 044 ¢
A3B7 10.11a 78.48 a 64.09 a 6.48 a 16.28 a 0.15h 9.77 a 8.63 a 0.51 ab
A3B8 745¢ 59.88 cd 58.67 be 437d 12.42 cd 0.62d 419 f 4.01 gh 0.36 de
A4B1 6.75 f 67.59 be 57.67 ¢ 3.89¢ 11.32d 029¢g 4.59 ef 5.58¢ 0.46 be
A4B2 6.47 fg 61.64 c 56.77 ¢ 3.67 ef 10.53 de 031g 3.86 fg 4.69 fg 0.41cd
A4B3 628¢g 62.34 ¢ 56.33 ¢ 3.54f 11.02d 0.38 fg 4.08 f 497f 044 ¢
A4B4 753 68.37b 58.52 be 440d 1271 ¢ 0.25 gh 537 de 6.53 ¢ 0.50 b
A4B5 7.05 ef 62.16 ¢ 56.57 ¢ 3.99cd 11.32d 0.36 fg 483 e 5.88d 0.44 ¢
A4B6 733 66.21 be 57.53¢ 422d 12.82¢ 034¢g 4.59 ef 559¢ 0.47 be
A4B7 8.02 de 70.09 b 59.41bc  4.76cd 13.76 be 0.23h 5.88d 7431 0.55a
A4B8 6.09 gh 50.88 ¢ 46.01 f 280g 9.72¢ 098 a 2.61h 2951 0.38 de

Gy Yo A4 Y A3 O A2 (aole s pas AL g e (20l p ola :A

Y5V HBA +(;1d j0 0,5 (o VY) GA3 B4 (¥5e) + ) KIN B3 «(j¥50) - ) BA B2 (1) 10 0,5 Lo VY+) GA3 Bl) Sgeys0 slolos B
TKIN+(Yge) + ) BA+(2) 3 )5 oo 1Y) GA3 BT «(Ygad + ) KIN+(¥ga) - ) BA B6 ((Yga) « HKIN +(2) ;5 p,5 L) V) GA3 :B5
(oals B8 (Y0l -

*A: wet chilling (A1-A3: 0, 10, 20, 30 day), B: hormo-primings (B1:gibberellic acid (120ppm), B2: benzyl adenine (10* M), B3: kinetin (10
4 M), B4: gibberellic acid (120ppm)+ benzyl adenine (10 M), BS: gibberellic acid (120ppm)+kinetin (10“ M), B6: benzyl adenine (10
M)+kinetin (10* M), B7: gibberellic acid (120ppm)+benzyl adenine (10 M)+ kinetin (10* M) and BS: control)

85,10 51,8 o)kl 09,5 o 0 akiwn S i By, gl 4 g o j0 golael
*: Numbers in each column that have same word, have same group.

Avulgaris awys j9ds Siailgar Slho p Sowe |y ilio z gl Ola po a8l il 5lg 1 3205 s -0 Jgur

Table 5. Analysis variance of mean squares of various primings on germination characteristics in A.vulgaris

70 azelS Jobazel S i s iz aops Hha Gialr oasli Giallr S Gufibe PLaTWT LSS Y 5 V-l (39008 STy

u‘;:fg_vciu sl Seedling  Dry Weight Germination Seed Gemination Meap of . Alpha- Beta-1, 3 hydrogen
D.Fr length ofoseedling  percentage  vigour index germination time  amylase glucanase peroxide
(A)osb yo polo s 3 49.8" 12,117 77.8" 331" 44.2™ 55.9™ 52.17 77.5" 445"
(Ea) a gls> 6 2.3 0.88 3.8 0.74 1.9 0.87 2.05 15.2 12
B)Gige 92 Lo 7 18.17 14.5™ 1.1 18.1" 8.22™ 5.66™ 33.11" 33.61™ 33.2™
AxB 21 28.1" 11.8™ 14.6™ 14.2" 19.9" 477" 2.01™ 1411 9.11™
(Eb) b lhs 56 0.75 0.63 0.99 0.89 1.23 0.99 0.78 0.87 0.55
CCV)O i o - 10.2 12.5 8.89 9.55 8.99 8.55 5.22 12.2 9.88

Sogine pac g O=2/+) D=+/+0 mlaw o o jixe oS5 4 MmS 4

*SOV: source of variation, df: degree of freedom, *CV: coefficient of variation, *, ** significant at P=0.05 and P=0.01 levels of probability
respectively, ns: not significant.
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Table 6. Means comparisons of germination characteristics in A.vulgaris under various priminges

azals Jsb S on 5 alez ao)o 554 L J&LA Mol W1 vs» \ Lj M‘Slf

#lojles T als OTIIER gy SO Glrose e, E Ol

Treatments Seedling Dr v:/ei« ht of Germination Seed vigour Germlnatlon Mean 0'f amylase ~ Beta-1,3 hydrogen
length (cm) DIy Weig percentage index germination glucanase  peroxide

seedling (mg) (mM/gfw)

(day) (mM/gfw)  (mM/gfw)
AlBI 4.97 g** 48.06 ¢ 40.68 be 2.02 ef 4.27h 0.67 d 270¢g 3.05 gh 0.23 gh
Al1B2 4.67g 40.29 f 39.49 be 1.84f 3.79 hi 0.77cd 237¢g 2.67h 021h
AIlB3 478 g 41.03 ef 38.86 ¢ 1.86 f 442h 0.82¢ 247¢g 2.79h 0.22h
AlB4 527 fg 41.44 ef 41.27b 2.17e 541 gh 0.62d 2.88 fg 325gh 027¢g
A1B5 482¢g 41.84 ef 40.54 be 1.95 ef 5.12 gh 0.76 cd 252¢g 2.85h 026¢g
Al1B6 494 ¢ 42.12 ef 40.62 be 2.01 ef 5.50 gh 0.74 cd 279¢g 3.15gh 0.29 fg
Al1B7 543f 50.81 be 41.32 bc 2.24¢ 6.04 ¢ 0.54 de 3.05fg 3.44 gh 033f
Al1B8 4.19h 39.95f 38.65¢ 1.61 fg 3451 120 a 241¢g 2.57h 0.19 hi
A2BI1 4.60 gh 42.29 ef 39.54 be 1.82f 932e 045e 3.94 de 384¢g 0.38 ef
A2B2 441h 41.39 ef 3893 ¢ 1.71 fg 8.66 ef 0.81c 330f 322gh 034 f
A2B3 447h 41.66 ef 39.74 be 1.77F 9.08 e 0.60 d 339f 330 gh 0.39e
A2B4 4.81 gh 44.53 de 40.28bc 1.93 ef 944 e 042e 4.56 cd 445f 0.44 de
A2B5 513¢g 43.44 ¢ 38.87¢c 1.99 ef 9.14¢ 0.67 cd 3.67 de 3.57 gh 0.41 de
A2B6 540f 45.45 de 39.13 ¢ 2.11e 9.33e 0.60 d 4.49 cd 438f 0.42 de
A2B7 553 ef 53.80b 44.12 a 244d 9.62¢ 0.34 ef 5.56b 542e 045d
A2BS8 421h 40.76 ef 38.36¢ 1.61 fg 771 0930 3.12fg 3.04h 033f
A3BI1 6.56d 51.24 be 41.30b 2.71c¢ 13.70 ¢ 022f 5.15b 5.89 de 0.55b
A3B2 6.30 de 49.72 ¢ 40.48b 2.55¢cd 1297 ¢ 023 f 3.90 de 4.46f 048c
A3B3 6.61d 51.05 be 38.68 ¢ 2.56 cd 12.99 ¢ 0.28 ef 391 de 447fF 0.49 be
A3B4 7.03¢ 53.70 b 42.43 ab 2980 15.51 ab 0.18f 7.55a 6.68 cd 0.65a
A3B5 7420 53.86 b 41.21b 3.06b 1451 b 0.26 ef 540b 6.17 de 0.51 be
A3B6 7.45b 61.42a 40.56 be 3.02b 15.14b 025f 5.18 be 5.93 de 0.54b
A3B7 8.19a 60.43 a 43.12 ab 353a 16.32a 0.17 f 747 a 8.54a 0.63a
A3B8 6.03 ¢ 46.10d 3947 ¢ 2.38d 1245¢ 0.69 ¢ 3.20f 3.96 fg 0.44d
A4B1 547f 50.96 be 30.53d 1.67 fg 893 ¢ 0.36 ef 4224d 5.88 de 0.51b
A4B2 5.24 fg 46.48d 30.05d 1.57 fg 831 ef 0.39 ef 355 4.95 ef 046¢
A4B3 5.08¢g 47.01 cd 29.84d 1.51g 8.70 ¢ 046¢ 3.76 de 524e¢ 0.49 be
A4B4 6.10¢ 51.55 be 30.98 d 1.89 f 10.03 d 0.1 ef 494 ¢ 6.89¢ 0.55b
A4B5 5.71 ef 46.87d 29.94d 1.71 fg 8.93¢ 044¢ 4.45cd 6.20d 0.49 be
A4B6 594¢ 49.92 be 30.46d 1.80 f 10.11d 04le 4234d 5.89 de 0.52 be
A4B7 6.49d 50.33 be 31.45d 2.04 ef 8.99¢ 0.28 ef 5.62b 7.83b 0.61a
A4B8 493 ¢g 39.88 f 29.63 d 146 ¢ 3251 1.21a 3.57e 4.98 ef 0.19i

Gy Yo A4 Y A3 O A2 (pole s pas AL Cgb e (20l ps oba :A
(NVga) - Y BA (1 j3 p,5 o \Y+) GA3 B4 ((Yge) « ) KIN B3 «(j¥50) - ) BA B2 (i) 10 p,5 Lo VV+) GA3 Bl) Sgays0 slolos B
TOKIN+(Y50) ™) BA+(yid 50 0,5 o VY +) GA3 BT (j¥50) - ) KIN+(,¥g0) - ™) BA B6 «(,¥g0) - HKIN +(,i 0 6,5 LoV V) GA3 :BS
(oals B8 ‘()\15,@\ .
*A: wet chilling (A1-A3: 0, 10, 20, 30 day), B: hormo-primings (B1:gibberellic acid (120ppm), B2: benzyl adenine (10* M), B3: kinetin (10
4 M), B4: gibberellic acid (120ppm)+ benzyl adenine (10 M), B5: gibberellic acid (120ppm)-+kinetin (10 M), B6: benzyl adenine (10
M)+kinetin (10* M), B7: gibberellic acid (120ppm)-+benzyl adenine (10 M)+ kinetin (10 M) and BS: control)
5l 513 g Lol 09,8 Sy 0 akied S ie g, shyls a5 gt ja o golael
**: Numbers in each column that have same word, have same group.
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Table 7. Results of simple correlation between biochemical and germination indices in three species of
Artemisia under various primings

i Ot weSly LSS Y-k Pl W el e (lile Gl a3 e Gial aops azelS Sty azelS Job

Characters Hydrogen  Beta-1,3 glucanase Alpha-amylase Mean of germination Germination Seed Germination Dry weight  Seedling

peroxide (1) ?2) 3) time (4) index (5)  vigour (6) percentage (7) ofoseedling (8) length (9)
1 1 - - - - - - - -
2 0.95" 1 - - - - - - -
3 0.64" 03m™ 1 - - - - - -
4 -0.32 -0.27 -0.29 1 - - - - -
5 0.29 0.44™ 0.26 -0.11" 1 - - - -
6 0.88" 0.64" 0.69™ -0.28"™ 0.95™ 1 - - -
7 0.38" 0.6™ 0.3 -0.46™ 0.78™ 0.79" 1 - -
8 0.8™ 0.72" 0.67" -0.44™ 0.48™ 0.69" 0.66™ 1 -
9 0.88" 0.65" 0.79" -0.61" 0.81" 0.91" 0.86™ 0.66" 1

Sosae pas g Q=+/+) O=2/+0 mhaw ;o o Lo Gudyd 4 MS g s
*SOV: source of variation, ¥df: degree of freedom, *CV: coefficient of variation, *, ** significant at P=0.05 and P=0.01 levels of
probability respectively, ns: not significant.
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Petroselinum ) s ,i»> (Hasanvand et al., 2021)
X,5 (Momeni et al, 2023) (crispum
{Ansari et al., 2023) (Carthamus tinctorius L.)
Besharati-) (Dracocephalum kotschyi) oL3 .y ,;
(Echinacea purpurea) 3 \>,.. (Faretal., 2023
{Hasan beige et al., 2020; Yousefi et al., 2021)
Rahamooz ) (Plantago major) .5 Ka,l
Kelussia ) sS w35 (Haghighi et al., 2022
{Ahmadi et al., 2021) (odoratissma Mozaff.
(Malek et al., 2022) (Ferula gummosa) 4> L
Lolium  <Lolium prenne L.) psds) (sladiss
{(Habibzadeh et al., 2022) (rigidum Gaudin
Hedayati et) «(Salvia sahendica) soiges S5 50
(Astragalus brachyodontus) 5 Jal., 2022
xS Cawy a5 (Bagheri et al., 2022)
ol 5,58 {Sheikhnavaz jahed et al., 2022)

Azimi et) (Zantedeschia pentlandii cv. Picasso)
(Cassia fistula L.) s o5 4 (al., 2021

.5,ls (Ebrahimi et al., 2021)
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Abstract

Artemisia sp. is one of the most important medicinal and rangeland plants from the Asteraceae
family, widely used in pharmaceutical and food industries due to its effective compounds. One of the
main challenges in the cultivation of this plant is seed dormancy, which hinders germination. The aim
of this study was to investigate the effects of moist chilling priming and hormonal treatments on the
biochemical and germination indices of seeds in three Artemisia species: annual (annua), biennial
(biensis), and perennial (vulgaris). The experiment was conducted as a split-plot based on a completely
randomized design with three replications in 2024 at the Research Center for Medicinal and Aromatic
Plants, Islamic Azad University, Shahrekord Branch. Moist chilling was applied in control, 10, 20, and
30-day treatments, and hormonal treatments (gibberellic acid, benzyladenine, kinetin, and their
combinations) were applied to the seeds. The measured indices included germination percentage and
index, seedling length and dry weight, seed vigor, and the activities of alpha-amylase, beta-1,3-
glucanase, and hydrogen peroxide enzymes. The results showed that moist chilling and the use of
hormonal treatments, especially the triple combination of GA3+BA+KIN for 20 to 30 days, significantly
increased germination traits and biochemical indices compared to the control. The highest germination
percentage and index, seedling length, and seed vigor were observed in the annual species, while the
perennial species had the lowest performance. Overall, the application of 20 days of moist chilling along
with hormonal treatment had a significant effect on breaking seed dormancy and improving the
germination characteristics of different Artemisia species.

Keywords: Benzyl adenine; Gibberellic acid; Hormo- priming; Medicinal and pasture plant; Seed
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