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Table 1- Weather temperature in experiment site during the 2017 and 2108.
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Table 2 - The percentage of viability and flowering of Muscari armeniacum in the first experiment-first and second year
treated with Colchicine 0.05.. > and scoring in three soaking time (12 h, 24 h and 32 h).

“:”_&“’ @l BB IS (9
coring Control With Scoring Without Scoring
Colchicine (hour) 0 32h 24 h 12 h 32h 24 h 12 h
First Year
e 055 202 100 55 65 60 65 85 100
Viability*
(P 20 100 5 20 20 40 45 55
Flowering

Second Year

Sl okj Aoy

- 100 50 60 30 75 70 70
Viability
P o 100 0 0 0 10 5 0
Flowering

el =h ol sd dunloe J1S5 12 )3 0dd o Fgm 338 Vo 50 05l o3 lalS Lo > 4 dngi b Slo 055 Sy 3
* Viability percentage was calculated based on 20 bulbs per replication. h= Hours

slowd a0 yd ¢/ g ¢/+0 Cp ilS Hlowd i 093 9 Jgl Jlw— 095 (iule;l ;3 Muscari Sliww (a5 g b ouij woyn -F Joua

O oilS U jlowd sl YE (b (2010
Table 3 - The percentage of viability and flowering of Muscari armeniacum in the second experiment- first and second year
treated with Colchicine 0.05a,» and 0.1 5 and scoring under 24 h soaking time

(2 53) o S bl
Colchicine Control (22,3) 0.05 (wey)0.1

Control  With Scoring  Without Scoring With Scoring  Without Scoring

KTy LT 1 O I VR LT | COV Y] JUETTE LV I VR S | LIV IR Y
Jsl JLo First Year Jsl JL First Year
Sl 0155 1o Viability* 100 65 85 25 35
25 15,3 Flowering 100 20 45 15 20
9> Jlo Second Year #93 JLs Second Year
Sle 055 Ao, Viability™ 100 60 70 0 40
25 1o )3 Flowering 100 0 5 0 5
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* Viability percentage was calculated based on 20 bulbs per replication.



YAL S SLEew 50 ool L W 8l w9

clale o i8S b el VWY jles loj cide oS s o i |,
5 (V1P) Sy Job sbaciio 5l gime 26 41 20)d +/+0
Ooldy 3o el VY jlaw sl azily 13U (VA/VY) UKo Jobo
53 Job p3 o (il el W jlogd 4 G )15 (ine
el WY ke pgd Jlom Jgl iulojl j5 .amd b olis (VW/+5)
9 (+FY) Sm Lore o)l (Hme 950 A oy /D (e IS
bl @ arg b (F Jgaz) ol liEl]) (+/:10) e, (oye
93 Lialajl )3 (Jol Linlojl ;> el V¥ Sl 13U 51 oel Canwd
YL, il LS ol o 2 il VY o o5
Jlom Jgl ptalel )3 b syl Jgl Gtales] 42 Comad o o2lS
b (53 3005 g 315 S0k Auslio 5 3ae
2 PG 925 4 (PSS las (P Jgia) S b 5 S
Syt oo st 5 42l 1305 JSad g 5 5 Jgo slocin
b Jols (20BISS pas e (5 (VA/40) JSe Jsb 5 (YV/FY)
S (Hae 955 A (e (IS e b plojen (2SS Jlos
A Cad o YY/5 1) | Sed Job 9 oy WAL Sy Jsb
Jess pod Jlw = Jgl ptalofl 35 Jgaz) oo prals aals
0P & S | () S 20 )3 (e 925 4 (BISS

Sb Lials a0lKs pae Hlews o (/FY) Sy

po> Ltalejl (b ) ) o il i ()2 5l 457 glailen
o> [0 jless IS CBlE oyt 450D et
sl s 5 il 05 5 e, 5L (gl il sl e
ccbals 3 (olon, olS ) eadsh A L Gl (g
Sloosssy o) 1 Ll it Jly jlog (loj o g (s 218
o cbald) 2ald jlos Sl e 45 (5955 @ g )l e LS
cbale 4 by (FV/F) Sloosj do)d oyt (O oIS 2oy
() 392 oo IS 212> +/+0
Jsl JlomJgl sileil o (F Jgi) silyls 4228 b sillas
Job 9 S el Jsb p G il Lo ploj e 56
Hle 8l el b re Lo pd i Jleinl e > JKed
Se Jleisl das )3 J 53 5 S paih Job p (2SS
2 (¥ deiz) osloly 4ujos Joia Billae sl gine 2oy
B 1t OISl Gloj o 536 pe> o — sl Sialol
Wjoy 02 ¢ RIS Jlag sl 3 gme gy 28 9 Sy
il leyesh plo o (¥ Jodo) canl adls (gld bze 53U
225 o1l 005 Jlas] (glajlo 136 Cov (gl stne glis 005
JlJsl ptalesl 3 (8 Jgaz) oeSle auslio gl (¥ Jga2)
SR> Job 9 S Jsbo 2 G 8IS 53 (659 dbot ploj U ol

(g3 s 9 J3l Sl — Jgl o) MUSCArT Shiivw Sluoguad (551 51 (RIS g ool (510loss 51 il ly 26 € Jga
Table 4 - Analysis of variance of colchicineand scoring treatments on Muscari armeniacum characteristics, in first experiment
— first and second year

Olayyo (il
Means of Squares.

ay Jol JWo 090 JW
Ol i 2o <3 First Year Second Year
S.0.V df 3 _ B - . w2 o
ol b Seddsb Spdsh Spalaw g Waijs, o256
Raceme Peduncle Leaf Leaf » Stomata
length length length number Leaf width
width
<9 fb’i ‘%l“} 2 0.49 ns 2492 * 7411 * 1.5ns 0.09 ** 0.00002 *
Soaking Time
o d&” 1 0.60 ns 51.56 ** 396.06 ** 2ns 0.17 ** 0.00005 ns
Scoring
dbse oy x 2> IS
S 2 0.96 ns 0.96 ns 13.34 ns 3.5ns 0.25ns 0.00001 ns
x Soaking Time
Scoring
s
12 0.41 4.68 15.78 1 0.005 0.00005
Error
20,0C.V. 16 12.47 23.78 13.63 14.19 16.97
I ime OB 350 9 Jopd V50 Jloin] gglawyd Hl> me NS g ek

of probability level, and non-significant, respectively. .- ,s*, **, ns: Significant at 5 and 1
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Table 5 - The effect of treatment with colchicine 7, 0.05 on 12, 24 and 32 h on the longest leaf length and tail flower length
traits of Muscari armeniacum, in first experiment- first and second year

Jlw Jol JLw 29 Jlw
Year First Year Second Year
829 bt oo JSe3 Job S Jsb R Si9; 025
Soaking Time Peduncle Length (cm) Leaf Length (cm) Leaf Width (cm) Stomata Width (mm)
12h #%19.52 a 20.69a 0.39b 0.015a
24 h 17.06 ab 1559 b .63a 0.015a
32h 15.43b 13.95b

0.58 a 0.011b
In each column, means with similar letters are not significantly different using Duncan’s multiple range test at 5..»,> of probability.

5,05, %0080 b )l e glis o y3 B Jlain] g 43 (Sl (glaials dix yg05] bl g b p3 S pide slacd > gl slasas

093 Jbw 9 Jgl Jlw — Jgl (rlalojl - Muscari Sliws S 03 Job 5 S 2 o il Jsb (bCidio p2 (23105 Lo il - g
Table 6 - Effect of scoring treatment on leaf length, peduncle length of Muscari armeniacum in first experiment- first and
second year

Jw Jol JLw e9d Jw
Year First Year Second Year
RIS Lo JSe3 Jsb S Jsb Sp ooy
Scoring treatment Peduncle length (cm) Leaf length (cm) Leaf Width (cm)
3 S o9 19.05a 21.41a 0.63a
Without Scoring
With Scoring
e 15.66 b 2.08b 0.432b
2 B L

In each column, means with similar letters are not significantly different using Duncan’s multiple range test at 5.1.»,> of probability.

35,5080 b 6yl xe ol duo 30 Jlais] o 53 (Sl (slaials di 905 ool gt b j3 S yiie glacdys gl cladae

JUo— 93 (ol > Muscari i aij9) 9 S jglad e (S oo 12 (AISIRG Lo g (s (oIS CBLE 15U (il ply 41525 - Vg

P93
Table 7 - ANOVA for the effect of colchicine concentration and cracking treatment on morphological and stomata traits of
Muscari armeniacum in second experiment - second year

M.S.
kS gl WX gy, oy by deb Lyl Spdidb Spopse Spols
g o V L5 Stomata Stomata Stomata Leaf Leaf Leaf
T df width length number length width number
CUT ;‘“‘5 1 0.00003 ** 0.0006** 7056 ** 2.88 ** 0.23 ** 56.33 **
olchicine
Lg’ ;Jl_s.z 1 0.00008** 0.002 == 2730 ** 13.02 ** 0.31* 16.33 **
coring
2 BS Xy IS
Colchicinex 5 0.0001 == 0.001 == 6960 ** 12.16 ** 0.45 == 21.33
Scoring
las
E 8 0.00008 0.00002 102.25 4.87 0.009 0.58
rror
Lo 2CV 21.65 16.21 15.94 17.71 19.75 16.36

L ()1 dze g Mo 3 O rhaw )D (4 dxe o3 ) s 1D ()b xe Slo i 4 NS g g
and non significant, respectively..o,s, 515,5**, * and ns indicate significantly different at 1
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Figure 1 - Interaction effect of colchicine consentration x scoring on stomata numbers of Muscari armeniacum - second
experiment.
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Figure 3 A - Muscari armeniacum plant B. Bulb diameter measurement C. Stomata density in Musacri which treated with
colchicine 0.057, D. Stomata density in the control plants.
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experiment.
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Introduction: The genus Muscari has 47 species according to the World Checklist of Selected Plant
Families. M. armeniacum, belonging to the family Asparagaceae, is cultivated in pots and gardens in the
temperate regions. Muscari armeniacum is commonly known as grape hyacinth owing to its clusters of small,
bell-shaped, cobalt-blue flowers that look like clusters of upside-down grapes. Traditional methods of
propagation of Muscari species are rather slow, since the bulblet production from the mother bulbs is extremely
low. Muscari as a cold resistance, bulbous flower with blue color and tendency to flowering many times can be
used in many prospects. On the other hand, the color of M. neglectum is precious as natural pigment, and it has
many beneficial and useful compounds that may support human health. Traditionally, scoring facilitated the in
vitro and ex-situ propagation of bulbous flower. The manipulation of ploidy is a valuable tool in improving

crops. Out of many applicable methods, the use of chemicals to induce changes in chromosome number has been
well established. Colchicine has been successfully applied to induce polyploidy in a series of crop species. The
chromosome reduplication of Muscari armeniacum can be induced with mixed and soaked colchicine.

Material and Methods: Mature bulbs of Muscari armeniacum were bought online
(www.flowerbulbsholland.com). After treatments in first and second experiment, bulbs were cultivated in
experiment garden. Polyploidy induction and viability percentage by colchicine and scoring in Muscari were
evaluated separately in tow factorial experiment based on the completely randomized design with three
replications for two years. In the first experiment colchicine, 0.057 by 12, 24 and 32 hours of soaking time under
scoring (with scoring and without scoring) treatment were evaluated. Finally, morphological traits such as
raceme length, leaf length, leaf number, leaf width, and peduncle length were evaluated and in second year
morphological traits, as well as microscopic traits including stomata numbers, stomata densities, stomata length
and width were evaluated. In the second experiment, colchicine 0.05 and 0.17 with 24 h soaking time and
scoring (with scoring and without scoring) treatment in three replications were examined according to the first
experiment details. Five well expanded leaves of each plant were selected to measurement and scoring the size
and density of stomata. Three samples of epidermal cells were obtained from lower surface by nail varnish
technique. A small area of abaxial side of leaves was covered with thin layer of clear nail polish and left to dry.
After drying the polish, it was removed with a tip forceps then placed on a glass slide and observed through the
light microscope at 400 x magnification and studided bu=y digital image processing and analysis. Stomatal
density, length and width were measured for each image. Stomatal elongation was counted as the ratio of
stomatal length and stomatal width.

Results and Discussion: Results of the first experiment showed the heights viability (100%) and flowering

(557%) in non-scoring bulbs and 12 hours colchicine treatments. Also the lowest viability (557) and flowering
displayed in 32 hours colchicine and scoring treatments. At the second year of first experiment the highest
viability percentage (757.) and flowering (107) indicated in non-scoring bulbs and 32 hours colchicine treatment.
The lowest viability (30%) and flowering (0%) percentage showed in 12 hours colchicine treatment with scoring
bulbs. At the second year of first experiment 12 hours colchicine 0.057 significantly increased leaf width (0.63)

and stomata width (0.015). Based on our results in the first experiment, in second experiment only 24 hours
colchicine 0.1 treatment was evaluated. At the second year of second experiment colchicine and scoring

interaction treatments had significant effects on stomata numbers. Bulbs that were scored and treated with
colchicine 0.1, didn’t germinate and colchicine 0.057 decreased stomata density significantly compared to

control.
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Conclusions: The results of the experiment showed that colchicine 0.057 in 12 h of soaking time is one of
the best treatment for Muscari polyploidy induction. Whereas, 32 h colchicine 0.057 treatment showed the
highest flower percentage and viability in second year. Also, scoring and colchicine 0.17 had a negative effect on

the viability and the flowering percentage. High colchicine concentration and scoring treatment decrease
viability and flowering. Finally, colchicine 0.05% for 24 h without scoring could increase the possibility to
induce ploidy.

Keywords: Bulb flower, Propagation, Stomata, Viability.



