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Table 1- Variance analysis of the effects of explant and plant growth regulators on in vitro
response of German chamomile

Olry yo (uSSleo
MS
e RE ol 5 559 EURT S 2y y duoyd 35 B wgllS woys
) SOV of ' Callusfresh Percentage Pf percentageof  percentage of friable
weight callusinduction rooting callus
HOrmoNes  sigoyso S 5 12 30885.98** 3033.55** 41.34%* 343.65%*
Explant Aigody 1 2705.35 ns 2614.12** 1.24 ns 5604.38 **
. oS o X i
"”E';;T - ;O:mo‘:’ ;"" 12 8553.99% 727.92%+ 4.35%* 343.65+*
Error s 78 697.56 39.84 0.98 13.03
CV (%) ol oy 21.60 6.87 41.90 49.17
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ns: non significant, significant at the %5 and **: significant at the 1% probability level
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Figure 1- Calusinduction from leaf explant of German Chamomile. A) Seedlings from seeds
grown on M S basal medium for Preparation of leaf explant. B) Direct rooting of leaf explant on
hormone-free B5 medium. C, D) callus induction of leaf explants on media containing plant growth
regulators. E, F) Adventitious roots from callus tissue

iy 9 @l B (Kb 50 0058 i) slaazels JisSgen A Slall 5l 55 s ctiShaz 5 sllS -Y JSo
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Figure 2- Calusinduction from hypocotyl explant of German Chamomile. A) Hypocoty! of
seedlings grown in the dark. B) Callusinduction and rooting of hypocotyl explants on hormone-free
B5 medium. D) Callus induction of hypocotyl explaant. E) Direct rooting of hypocotyl explants. F)
Purple callus containing anthocyanin
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Table 2- Mean comparison of percentage of callus induction from leaf and hypocotyl explants of
German chamomile on B5 medium containing different combinations of plant growth regulators by
Duncan's tests at 5% probability level

EURLESSE

Percentage of callusinduction BAP Kinetin NAA 2,4-D
isSan =5 (mg/lit) (mg/lit) (mg/lit) (mgllit)
Hypocotyle L eaf
60.21° o¢ 0 0 0 0
100° 100° 0 1 0.5 0
100° 100? 0 1 15 0
100° 100° 0 3 4 0
100° 100° 1 0 15 0
100° 100° 3 0 4 0
100° 75° 0 3 0 15
100° 91.67° 0 1 0 4
100° 100° 1 0 0 0.5
100° 100° 0 0 15 0
100° 100° 1 0 0 0
100° 100° 3 0 0 0
100° 63.19° 0 0 0 15
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Different letters in each column indicate significant differences at the 5% using Duncan test.

300

m Leat o
o
~=0 Hypocorydl o=, .
=~ - aly ol aly
3 b e
s - i -
- T cd
'S 1s0 ) = i d
- det il b
ef
= i 1 - e-l =
=] ot f-i
e - hy
i i
. ' l’. )
- 2 = o = F 1 = =
B TG s .
= ~ ) P i o o - - e
o - . 3.4 o 5 - .
o B * = o 0 Al
™ ~ =

PSR CET S ESC S S S i I B R S

pnanione gunge 1y ool prlant gl repulatons

oS 5 sl BO cts bamms 1o Sloll gl L35S g 5 S 2 slocetSlaz (ugllS 5 (55 neSilee amlin - S
O o Sme S sae Silo LS By, /0 el o [0 Sls g0yl bl (aLS 0l ) 00 pudass calise
Sl 0o 30 O Jloza! mdas [0 o1 ko
Figure 3- Mean comparison of callus fresh weight from leaf and hypocotyl explants of German

chamomile on B5 medium containing different plant growth regulators by Duncan's tests at 5%
probability level
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Figure 4- Mean comparison of percentage rooting from explants of German chamomile on B5
medium containing different plant growth regulators by Duncan's tests at 5% probability level
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Figure 5- Mean comparison of percentage of friable calli from leaf and hypocotyl explants of

German chamomile on B5 medium containing different plant growth regulators by Duncan's tests at
5% probaPiIity level
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Figure 6- German chamomile cell growth in suspension culture: A) Masses cell suspension culture
of M. chamomilla L. B) Discoloration caused by high cell density
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Figure 7- Suspension culture growth curve of German Chamomile on M 'S medium supplemented
with 1.5 mg/l 2,4-D and 1 mg/l Kin
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Abstract

German chamomile (Matricaria chamomilla L.) is one of the most important medicinal
plants that its essential oils used in different medicina industries. In this study which was
carried out in 2013 growing season at the Faculty of Agricultural Sciences of the University
of Mohaghegh Ardabili, the in vitro response of leaf and hypocotyl explants of German
Chamomile in B5 medium supplemented with different levels of plant growth regulators
including 2,4-D, naphthalene acetic acid (NAA), kinetin and 6-benzylaminopurine (BAP)
were investigated in a factorial experiment based on completely randomized design (CRD). In
addition, cell suspension cultures were established and characterized. Hypocotyl and |eaf
explants exhibited cell proliferation and produced callus within 1-2 weeks. The highest fresh
weight of the callus (264.1 mg) was produced by leaf explants in the medium supplemented
with 0.5 mg/l 2,4-D and 1 mg/l BAP. However, the leaf explants cultured on medium
containing 1.5 mg/l 2,4-D showed the lowest cell proliferation and callus yield (40.42 mg).
The highest percentage of root induction from leaf explants (58.73%) was observed on the
medium containing 4 mg/l 2,4-D and 1 mg/lI Kin, and from hypocotyl explants (48.61%) was
observed on medium supplemented with 1.5 mg/l NAA. The 42.22% of calli derived from
hypocotyl explants on B5 medium supplemented with 4 mg/l NAA and 3 mg/l BAP, were
friable. Cell suspension cultures of German chamomile were established by transferring of
hypocotyl-derived friable calli into the MS medium supplemented with 1.5 mg/l 2,4-D and 1
mg/l kinetin. The growth curve of cell proliferations started 4 days after culture and continued
to grow until day 13", where the cells entered stationary phase.

Key words: Callus induction, Cell suspension culture, German Chamomile, In vitro
culture, Matricaria chamomilla L.
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