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Table 1. Hormone combination and explants used for callus induction in chavil plant.

NAA

BAP

1 1 e
(mg 17) (mg 17) Explant Source

0 0.5

0.5 0.5

0 1 .

0.5 1 D)

1 1 Root
15 1

15 15

1 2

15 2

0 0

15 0

2 0

15 0.5

2 0.5 el
225 1 Stem
15 15

2 15

2.5 15

g a5 amaile Gaains 53 Sl s g m 358 Ds el glales”
*Control treatment were without adding any type of hormonal treatments for both root and shoot

explants.

1- Naphthaleneacetic
2- 6-Benzylaminopurine
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Figure 1. Callus with pro-embryo derived from root explant in Chehel-cheshmeh genotype.
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Figure 2. Globular embryo with red arrow and heart embryo with green arrow is shown in chavil plant.

el o o 85 93 3w ey gl Sl el o (55351 e Y IS
Figure 3. Torpedo embryo isolated from the embryogenic callus in Chehel-cheshmeh genotype.
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Table 2. Mean square of source of variation for evaluated traits in embryogenic callus formation stage
in the root explant of chavil plant.

(Ao y3) amain; oliay 5T 4y

patyy ey SEF 055 e s
S Root callus Degree of .
Dry weight in root callus induction(%) freedom Source of variation
0.0007** 0.003" 1 T
Genotype
Hormone combination
oo 58 S 5 X ol 985
0.0004™ 0.152™ 9 Genotypex Hormone
combination
o
0.0000008 0.002 40
Error
) Ol o o2
8.94 11.27 (o) Sl o 2

Cv(%)

Al I e 2 NS 5 o3 ) Jlasl e 3 03 s e sdiasilis 77
** indicate significance at the 1% and ™ is non- significant .
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Table 3. Mean comparision interaction of genotype and hormone combination for traits in the
embryogenic callus production stage in root explant in chavil plant.

Wy S O3 it Sl
. B Treatment
e (o02) e NAA BAP -
Root callus dry Root callus induction 1 e
weight (gr) (%) (mg 1) Genotype
09 of 0 0"
0¢ 0’ 0 0.5
0.0393 e 37:J 0.5 0.5
0 0 0 1 .
0.0040%" 41° 05 1 Jsess
0.0046 * 100° 1 1 Koohgol
0° 0’ 15 1
0.0493° 100° 15 15
0.0031' 70° 1 2
0.0007° 26° 15 2
0¢ 0" 0 0
0¢ 0’ 15 0
0.0432° 100° 2 0
0¢ 0’ 15 0.5
0.0414° 52° 2 0.5 i e
0.0048° 100° 2 1 Chehel-cheshmeh
0° 0’ 25 1
0.0432° 100° 15 15
0° 0’ 2 15
0.0007° 37¢ 25 15

A (gl e sl Ao 5 0 Cla.«;: 6)L»:TJJ&)'\ s alie G G bl Bl AS$LA¢,:Q\1¢ Ot 2 3
Means in each column, followed by the similar letters are not significantly differernt at the 5%
probability level.
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Table 4. Mean square source of variation for traits in the embryogenic callus formation stage in stem
explant of chavil plant.

il ay Sa O3 (Ao 33) arailes 3y o3l a3 ek e
Root callus dry weight  Shoot callus induction (%)  Degree of freedom Source of variation
0.0001** 0.007* 1 G5
Genotype
Orrosh oS5
0.002™ 0.982™ 9 Hormone
combination
Oyms oS5 X o 55
0.0003™ 0.056™ 9 Genotypex hormone
combination
o
0.0000009 0.001 40
Error

(A2 3) D i oz 2
CV(%)

8.12 8.06

.L.T:Lvd Jbuf."" j_& ns 9 Loy \ 9 0 JLQJO-‘ CE—.—/ BL) [)é_}..v _)‘)L;JJ slasOlis g/._uj.vA.v e

* and ** indicate significance at the 5 and 1% and ™ is non- significant.
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Table 5. Mean comparision interaction of genotype and hormone combination for traits in the
embryogenic callus formation stage in shoot explant in chavil plant.

oles
Gy SE2 05 v Treatment
Stem callus Dry Shoot callus - R
weight (g) induction (%) (/e k) Genotype
(mg ™)
09 of 0 0
0¢ 0f 1.5 0
0¢ 0f 2 0
0¢ 59 1.5 0.5
0.0420° 630 2 0.5 Joss
0.0414° 67° 2 1 Koohgol
0.0084¢ 37¢ 25 1
0.0074¢ 100° 1.5 1.5
0.0030° 33° 2 1.5
0.0022° 100° 25 1.5
0¢ 0f 0 0
0¢ 0f 1.5 0
0¢ 0f 2 0
0¢ 55¢ 1.5 0.5
0.08822 10072 2 0.5 o e
0.0321° 67" 2 1 Chehel-cheshmeh
0¢ 0f 25 1
0.0039° 1002 1.5 1.5
0.0087¢ 59 2 1.5
0.0033° 100° 2.5 1.5

Al (gl e sl Ao )5 0 Cla.«;: 6}»]4,&)\ s alie G S bl Blas- AS&LA&;QL_.A Osiw 2 3
Means in each column, followed by the similar letters are not significantly differernt at the 5%
probability.
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Table 6. Comparision of chavil genotypes, explants and hormone combination for the quality of
embryogenic calluses.

slesd
US55 e i — BAI:)Treatment
Morphologic characteristics (55 ¢S ok @ g5 o5
(mg/l) Explant  Genotype
- 0 0
- 0 0.5
Do o 5 S 3L L pd, 505 4 0.5 0.5
Light yellow callus with hard texture and non-embryonic
- 0 1
UQ’.’."TJ:‘&‘ 5 S 3L L g',"j’)J S0 4 05 1
Light yellow callus with hard texture and non-embryonic
oot 3 0T 505 3l L ks gy 1 1 B
White callus with soft and juicy texture and non-embryonic Root
- 15 1
e e ST 5 eSS 50 5 Bl b pd a0 a 15 15
Light yellow callus with brittle texture and embryonic
‘Juﬁ“"}?“)\;’“’@bbww 1 2
White callus with hard texture and non-embryonic
oo o8 5 S S3L L phg) 5,5 4 15 2
Light yellow callus with hard texture and non-embryonic JSess
- 0 0 Koohgol
- 1.5
- 2
White callus with hard texture and non-embryonic
Do o 5 S 3L L pd; 505 4 2 0.5
Light yellow callus with hard texture and non-embryonic
opor b 5 S S3L L (g5 555 g 2 1 asal
Light yellow callus with hard texture and non-embryonic Shoot
White callus with hard texture and non-embryonic
e e (_}:5‘;‘ J JU‘.T 3 ff b L b ey 15 15
White callus with soft and juicy texture and embryonic
oo o8 5 S S3L L phg) 555 4 2 15
Light yellow callus with hard texture and non-embryonic
U;é’.‘;:&‘))‘-b.iﬁ(’ﬁ Sl b s g 25 15

White callus with soft and juicy texture and non-embryonic
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-1 Jij. aalsl
sles
Treatment
S NAA  BAP 4
Morphologic characteristics c LTS 3
pholed (53 5 k)
4 Explant Genotype
(mg17)
- 0 0
- 0 0.5
Bower b 5 Som Z3L L 055 355 4y 05 05
Light yellow callus with hard texture and non-embryonic
- 0 1
Do b 5 Sovm S3L L 355 555 4 05 1
Light yellow callus with tjard texture and non-embryonic T
eor b 3l b b i
DO o 5 O g e p DL L At Ay . 1 1 Root
White callus with soft and juicy texture and non-embryonic
- 15 1
R ey JSES 5 eSS 50 5 AL L s, 05 4y 15 15
Light yellow callus with soft and juicy texture and embryonic
Do 3 S 3L L ke 1 2
White callus hard texture and non-embryonic
- 1.5 2 ator e
- 0 0 Chehel-
cheshmeh
- 15 0
- 2 0
Bowor pf 5 o 3L b ks
SORTAE 5 T IR R e 15 05
White callus with hard texture and non-embryonic
Bopor b 5 S S3L L 0255 505 4 2 05
Light yellow callus with hard texture and non-embryonic
oo 5 Do 3L L sy )5 4 ) 1 il
Light yellow callus with hard texture and non-embryonic Shoot
- 25 1
R L PR K RS RCI R A W It 15 15
White callus with soft and juicy texture and embryonic ' '
oo b 5 Somw S3L L g5 555 2 15
Light yellow callus with hard texture and non-embryonic
oy s 5 T 5 03 il b i
Do n® 3 O s SO b Lt 25 15

White callus with soft and juicy texture and non-embryonic

00



Y0 (1) oo (YY) AL 355 o iy @0y

5 (oo SralasD) Do any SCE5 5 alds) 5 Wsadins coisd A lols s b

Ssb olia el CiS glak sl aen 53 &S A sdalie Jilesl pl s ol sdel V s
O sy S 035 ko lils a5 Sl bl il ad (Laliag deoss Vo) plasil JulS
Ji.:Lu and pl Al s pme Lo ) Cla.ﬂ 2 2l 5 Mg, (oS8 SRSy S b
Sty ol oor i JS5  adpe Slio 5 5w i AL 03 sl
A ls e do sV Jlezl e 53 Wseiss 5SS e 5 2l 5 Lsed ) PHIPH

"L':“")\:Lf‘ﬂ “}“;’)W‘f‘ﬁgiujjjvﬁyJMKJJWf ij_}

R oS JEesS 5 anda Jer 55 53 03 5o A KIS D5y S sl i e Sl Kl -V g
Table 7. Source of variation mean square for callus dry weight in both genotype in chavil plant.
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** Indicate significance at 1% and ™ is non- significant.
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Figure 3. Mean comparision interaction of cultivar, explant and light for callus dry weight trait in the
embryogenic callus formation stage of chavil plant.
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Table 8. Comparision of chavil genotypes, explants and light for the quality of embryogenic calluses.
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Table 9. Mean comparison of genotype effect on number of globular, heart and torpedo embryo in
embryogenic callus of chavil plant.
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