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SUMMARY

Lily species have been used as ornamental plants for centuries. However, micropropagation of Lily in vitro
depends on particular species. Therefore, in this study, a protocol for micro propagating Lily was optimized.
The results indicated that in vitro type 1 Lily scales (near the basal stem) cultured on MS medium
supplemented with 60 g/l saccharose, 0 g/l glucose, 0.5 mg/l BA, 0.1 mg/l NAA, 100 ml/l coconut water, 5.5
g/l agar and 1 g/l activated charcoal in full dark conditions is the best with the highest regeneration rate of
bulbscale (3.68 bulblet/slice). In vitro Lily bulblets became healthy and bigger, formed roots in MS medium
supplemented with 0.2 mg/l NAA. In vitro Lily bulblets were found unsurvival and ungerminated without pre-
cold treatment. The cold treatment time can vary between 4, 6, and 8 or 10 weeks, that did not affect the plant
height and leaf numbers. The studies also found that the weight of bulblets significant affect plantlet height and

leaf numbers.
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I. INTRODUCTION

The lily (Lilium spp.) is a well known genus
as one of the most beautiful flower species.
Today they are important plants that are grown
in gardens and cultivated for cut flowers and
have become economically important in the
flower industry. Tissue culture has been
applied to propagate Lily since the late 1950's
(Robb, 1957). Lily tissues in general have a
high regeneration potential and bulb scales
have the best capacity to regenerate
adventitious bulbs. Hence, bulb scales are most
commonly used as explants for traditional
vegetative propagation. Unfortunately, being
high
Mass
production and fast regeneration of uniform
plant material in tissue culture is a necessity

under-ground  parts, there is a
contamination risk with bulb scales.

for the breeding and culture of lilies. However,
to make tissue culture a commercially relevant
production system, production protocols need
to be developed separately for each plant crop
and cultivar.

The contribution of phytohormones on the
morphogenesis of differentiating Lily plants
has been studied in various respects. The
presentation of auxin, a-naphtalene acetic acid

(NAA) and cytokinin (kinetin) found essential
in the formation of bulblets and roots; higher
auxin/cytokinin ratio increased root formation
whereas lower ratio increased bulb formation
(Takayama and Misawa, 1979). When
different cytokinins, such as 6-benzyladenine
(BA), kinetin, 2iP and zeatin, were tested in
combination with NAA, differences in
regeneration response in general were found
(Maesato et al., 1994). Besides NAA, Ruffoni,
B., Mascarello, C. and Savona, M. (2010)
reported that a combination of NAA and BA
gave the best differentiation response. In this
study, culture mediums were tested to find a
suitalbe commercially
system for Lily.
II. RESEARCH METHODOLOGY
1. Material

OT hybrid Lily imported from Holand with
1.5 - 2 mm Lily bulbscale sildes or 0.5 - 4 g
bulblet were used as initial explants as
describled by Bui Thi Thu Huong et al.,
(2013).
2. Method
a. Investigation of different nutrients and
phytohormone on platn regeneration:

The cultivation medium used to optimize

relevant production
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was MS (Murashige T. & Skoog F., 1962)
medium supplemented with 5 g/l agar, 100 ml/1
coconus water, 5.5 g/l agar. The pH of the
medium was adjusted to 5.8 using 0.1N NaOH
/0.1N HCI. The culture vessels containing the
medium were autoclaved at 121°C at 1.1 atm
for 15 minutes. Bulb sildes with 1.5 - 2 mm in
size were cultured in medium with several
modifications such as saccharose, glucose from
30 to 150 g/I; BA from 0 - 1 mg/l and a-NAA
from 0.01 to 0.3 mg/l and kept in darkness or
16 h photoperiod of 20 Klx light intensity
lamps and kept at 22 + 3°C. After 4 week, the
bulble forming rate the weight of bulblet and
multiplied coefficient were calculated and
analyzed. The rooting ability of bulblet was
also tested after transferring onto rooting
medium MS added a- NAA (0.2 - 1.5 mg/l).

b. Studying effect of some factor on bulblet
development in garden:

Different weigh bulblets treated by cold
condition in 4, 6, 8 or 10 weeks were planted
in garden. After 4 week planting, data of the
survival rate, the height, number of leaf were
collected and analyzed was used to tested in
vitro culturing or gardening.
¢. Data analysis:

The data was analyzed using the IRRISTAT
5.0 software.

III. RESULTS
3.1. Effect of some factor on reorganizing
new lily bulblet

The effects of difference concentrations of
saccharose and glucose on the bulblet forming
rate were showed in Table 1. These results
demonstrated that the bulbscale slide culturing in
medium added 60 g/l saccharose and 30 g/l
glucose formed the best new bulblet with the
bulblet forming rate reached 81.25%, the
coefficient equal to 3.13.

Table 1. Effect of sugar on bulblet formation of lily bulb scale slide in vitro

Rate of bulblet

Sugar Amount (g/1) fornatin Coefficient Characteristic
g
30 52.09 + 1.8FqM* 1.35+ 0.05°™" Small
60 57.29 + 1.8 2.06 £0.14° Average
90 77.08 + 1.8 2.99 £ 0.08" Big
Saccharose 120 59.38 + 3.1 PF® 2.09+0.1<° Average
150 43.75 + 5.4 1.19 £ 0.04™ Small
CV% 5.4 4.6
LSD 5.68 0.16
30 45.84 + 1,89 1.21+0.08 Small
60 53.13 + 3,170 1.67 +0.07 ¥ Average
90 66.67+3.6 ™ 2.22+0.13 Big
Glucose 120 56.25+3.12™ 1.60 £ 0.13"° Average
150 42.71+1.16" 1.16 £ 0.05™ Small
CV% 5.3 6.2
LSD 5.08 0.18
0S+0G 0 0 No bulblet
30S+30G 65.63 + 3.1 “PFre 1.76 + 0.02 PFH Small
30S+60G 68.72 £3.2 B 2.65+0.09"° Average
Saccharose 30S+90G 60.42 £ 1.8 PFF*e 193 £ (.09 P Average
(S)+ 60S+30G 81.25+3.14 3.13 £ 0.09* Big
glucose(G) 60 S+ 60 G 58.34 + 4.8 Pre 2.04 +0.19° Average
90S+30G 66.67 + 1.8 <P 1.67 + 0.05%™ Average
CV% 5.1 5.0
LSD 5.08 0.16

In each column, means followed by the same letters are not significantly different using at 5% probability level

a,b,c,d... means the different among the formulas in each type of sugar, ABCD... means the difference between the

formulas of all three types of sugar.
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Zaghmout and Lorres (1985) said that
saccharose or glucose was suitable for bulblet
formation. Besides that, they also confirmed
that sugar concentration closely related with
organization of cultured tissue because of that
it stimulated cell to reorganize, provided good

30g/18S
+ 30g/1 G

30g/18
+ 60g/1 G

60g/1S
+ 60g/1 G

Beside culturing medium, the materials with
different species, age, location, sample size
played important roles in bulblet formation
(Duong Tan Nhut et al., 2005). The results I in
Table 2 and Fig. 2 showed that, the first type of

Table 2. Ability of bulblet formation from

different lily bulb scale slide
Rate of

K“fd of bulb}et Coefficient

slide forming

(Y0)

Type 3 4333 +£3.3° 0.71 +0.02°
Type 2 62.22+19°  2.15+0.16°
Type 1 84.44+£1.9° 3.03+0.07°

CV% 3.9 5.0

LSD 4.5 0.12

60g/l S

vitality to tissues and organs. Pelkonen V. P.
(2005) declared that most of species were
usually cultured in medium with sugar
but bulblet

formation in medium with 9 - 12% or higher.

concentration from 2 - 6%

R

150g /18

12091G

.:_b'f'_‘f".'!;-_"_‘_%y‘}

2

30g/18
+ 90g/l G

90g/1 S
+30g/1G

Figure 1. Bulblet formation of lily bulb scale slide in medium added glucose (G) or saccharose (S)
with different concentration

+30g/1 G

slide (at lowest) had the highest rate of plant
regeneration (84%), the highest multiplying
coefficient (3.03) with big and uniform size.
This result was consistent with the previous
report of Duong Tan Nhut et al. (2006).

Figure 2. Bulblet formation from lowest slides (A),
middle slides (B) and highest slides (C) of bulbscale

In each column, means followed by the same letters are not significantly different using at 5% probability level

Culturing medium: 60 g/l saccharose + 30 g/l glucose + 100 ml/l coconut water + 1 g/l activated charcoal,;

Type 1: lowest slide; Type 2: middle slide; Type 3: highest slide
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Our experiment indicated that BAP strongly
affected the bulblet formation. The highest
formed new bulblet of 85.56% and the highest
coefficient of 3.52 were found in MS medium
supplemented with 0.5 mg/l BAP (Table 3).
When testing bulblet formation from original
bulble slides in MS medium added
combination of 0.5 mg/l BAP and different a-
NAA concentration, the results in Table 4, Fig
3 showed that the combination of 0.5 mg/l
BAP and 0.1 g/l NAA stimulated 84.44% of
slides having new bulblet with the coefficient

Table 3. Effect of BA on bulblet
formation from lily bulb scale slide

of 3.6. The results strengthen the idea of
Takayama & Misawa (1979), in which they
indicated the low concentration of auxin NAA
and cytokinin BAP to promote the bulblet
formation. Phytohormone obviously plays a
significantly important role in stimulating the
growth, development and differentiation of
organs. BA (6-benzylaminopurine) belonging
to the cytokinin group required for cell
division, enhanced shoot generation (Duong
Tan Nhut, 2006).

Table 4. Effect of BA and NAA on bulblet
formation from lily bulb scale slide

a_

BA Rate of bulblet . BA Rate of bulblet .
. Coefficient N . Coefficient
(mg/l) formation (%) (mg/l) (mg/) formation (%)
0.00  7333+333° 28+0.07° 0.01 72.22 £5.09° 2.88 +0.09°
0.05 7778 +1.98™  2.9+0.07% 0.03 73.33 +3.34° 3.07 £ 0.05%
0.10  81.11+1.86®  3.05+0.1¢ 0.5 0.05 80.00 +3.33®  3.14+0.07°
030 8222+ 1.82"  3.14+0.02" 0.10 84.44+1.93*  3.60+0.07°
0.50  85.56+1.92*  3.52+0.07° 0.30 73.33 +£3.33° 2.93 +0.09°
1.00 80 + 3.33%° 3.27+0.05°
CV % 3.1 2.2 CV% 4.6 2.4
LSD 4.41 0.12 LSD 6.46 0.14

In each column, means followed by the same letters are not significantly different using at 5% probability level

Culturing medium: 60 g/l saccharose + 30 g/l glucose + 100 ml/l coconut water + 1 g/l activated charcoal;

A B
Figure 3. Bulblet formation in medium added BAP and a-NAA
A. 0.5 mg/l BA+0.01 mg/l NAA; B. 0.5 mg/l BA+0.03 mg/l NAA
C. 0.5mg/l BA+0.05 mg/l NAA; D. 0.5 mg/l BA+0.1mg/l NAA; E. 0.5 mg/l BA+0.3 mg/l NAA.

Culture condition such as light regime also
found to be affected the formation of bulblet
formation in vitro. However, there were few
reports on this issue in Lily tissue culture
(Pelkonen, 2005). Our results in Table 5, Fig 4
revealed that the darkness stimulated callus
and bulblet formation and the light promoted

shoot and leaf production. These findings were
similar to research of Maesato et al. (1994) va
Niimi et al. (1997). Light condition was one of
factors in
promoting reorganization (Tisserat 1987,
1990) or cell division (Bach & Swiderski
2000).

the most important physical
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A
Figure 4. Bulblet formation from
bulbscale slides culturing in dark (A)
and 16h dark/8h light (B)

B

Table 5. Effect of Lighting mode on bulblet formation from Lily bulb scale slide

Lighting mode Rate o.f bulblet Coefficient Characteristic of new bulblet
forming (%)
(*1) 83.33 £3.3" 3.68 +£0.05° white, big, no leaves
(*2) 78.89 + 5.09* 3.34+0.1° green, small, having leaves
CV% 53 2.2
LSD 9.7 0.18

Note: (*1)24 I in dark; (*2) 16h light/Sh dark

3.2. Effect of some factor on lily bulblet
number in vitro

Ilcheva, Stanilon and Zagorska (1993) said
that bulble or bulbscale had highest tolerance
in bulblet forming in vitro. It was similar to
declaration of Duong Tan Nhut et al. (2006).
The result in Table 6 shows that while MS
medium added 0.1 mg/l BA promoted the

Table 6. Effect of BA on growing of lily
bulblet in vitro

growth of lily bulblet, MS medium added 0.1
mg/l BA and 0.1 mg/l NAA supported bulblet
production in weight with average weight of
0.54 g/bulblet. Although, the weight of bulblet
in medium added 0.1 mg/l BA and 0.3 mg/l
NAA (Table 7) was the highest but bulblet had
also some roots.

Table 7. Effect of BA and a-NAA on growing of

lily bulblet in vitro

BA Initial weight weight after BA u-NAA Initial weight weight after
(mg/l) (8 4 weeks (g) (mg/)  (mg/l) (8) 4 weeks (g)
0.00 0.14+0.012° 0.30+0.02° 0.01 0.14+0.013° 0.36+0.013°
0.05  0.13£0.013*  0.45+0.02° 0.03 0.14+0.010" 0.40+0.015*
0.10 0.14+0.011° 0.54+0.03" 0.05 0.14+0.015° 0.47+0.020°
0.30 0.12+0.016° 0.40+0.02° 0.1 0.10 0.14+0.011° 0.5120.020°
0.50 0.13+0.013° 0.33+0.03¢ 0.30 0.14+0.013° 0.60+0.020°
CV% 5.6 5.5 CV% 3.6 3.0
LSD 0.13 0.4 LSD 0.94 0.25

In each column, means followed by the same letters are not significantly different using at 5% probability level

Culturing medium: 60 g/l saccharose + 30 g/l glucose + 100 ml/l coconut water + 1 g/l activated charcoal.
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Table 8. Effect of a-NAA on rooting of bulblet Lily in vitro

NAA Rate of Number of L.
(mg/l) rooting (%) Lengh (cm) root Characterictis
0.2 60.00° 1.80¢ 1.29° Small and average roots; big bulblet
0.5 68.89° 2.17° 2.66 Big, uniform roots; average bulbet
1.0 80.00° 2.76" 3.13* Average, uniform roots; average bulbet
1.5 97.78" 2.56 2.98° Average, uniform roots; average bulbet
CV % 5.1 5.2 4.7
LSD 6.3 0.16 0.23

Culturing medium: MS+ 60 g/l saccharose+30 g/l glucose+ 100 ml/l coconut water + 1 g/l activated charcoal.

v

=
=
;|

1.5 mg/l NAA
Figure 5. The rooting of in vitro bulblet in medium added different concentrations of a-NAA

0.2 mg/l NAA 0.5 mg/l NAA 1 mg/l NAA

In order to test the rooting cappacity, bulblet
was cultured in MS added a-NAA at different
concentration. The result in table 8 shows that
80% bulblet formed root in MS medium added
1 mg/l NAA with average root number and

publishcation of Pandey R.K., Singh A.K. and
Mamta Sharma (2009). However, in MS
medium added 0.2 mg/l a-NAA, although the
root indexts were low, the bulblet became
bigger than other on other mediums (Fig. 5).

3.3. Development of lily bulblet in green
houses

root length of 3.1 root and 2.76 cm,
respecdtively. The result was similar with

Table 9. Effect of bulblet weight and cold pretreatment time on lily plantlet development in the green house

Ti f
cold tlll::t(:nent 4 weeks 6 weeks 8 weeks 10 weeks

Weigh of bulblet (g) The rate of survival (%)

<1 70.00 66.67 76.67 73.33

1.5 76.67 76.67 83.33 76.67

2.5 76.67 83.33 83.33 76.67

>3 86.67 93.33 90 93.33
Weigh of bulblet (g) Height of plantlet (cm)

<1 3.69 + 0.05"P¢ 3.84 +0.06™° 3.49 +£0.12% 3.75 £ 0.06™°

1.5 3.95 + 0.06"™ 3.94 + 0.06"™ 3.84 + 0.1 3.87 +0.03

2.5 4.06 + 0,122 4.02 +0.03® 4.00 + 0.07® 428 +0.024%®

>3 429 +0.15" 4.10 +0.06™ 4.17 +£0.05™ 4.38 +0.05™
Weigh of bulblet (g) Number of leaf (p)

<1 2.44 +0.1% 2.36 +0.05% 2.43+0.13% 2.36 +0.06™

1.5 2.37+0.07 2.59 +£0.14 2.52+0,1 2.37+0.114

2.5 2.52+0.14™ 2.50 +0.07 2.64 +0.07* 2.54+0.1

>3 2.56 +0.1* 2.57 +0.06™ 2.67 +0.05 2.81 +0.09"

abc is different value of the formula in each column; ABC is different value of the formula in each row,

means followed by the same letters are not significantly different using at 5% probability level.
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Bulblets weighed from 0.5 to 4 g were cold
treated and transferred to green house. The
result in Table 9 showed different bulblet
weigh and cold pretreatment time affected of
the development of lily bulblet in the green
houses. Without cold pretreatment, all bulblets
were died. In contract, bulblets kept in 4 + 1 °C
for chosen periods had the high rate of
survival, over 66.67%. However, the different
cold pretreatment periods from 4 to 10 weeks
did not demonstrate the different effects on
survival rate, plant height and number of
leaves of bulblets, which found to be
influenced by the weight of bulblet. As
indicated by Nguyen Thi Ly Anh (2005), the in
vitro 5°C pretreatment bulblets with the weight
higher than 1 g were easily adaptive and
developed into strong and health plants in
green house. These results also showed that the
heavier the bulblet was, the higher of survival
rate, the height and number of leaf of the
bulblet had.

IV. CONCLUSION

1. MS medium + 60 g/l saccharose + 30 g/l
glucose made 81.25% bulbscale creat new
bulblet with high coefficient, 3.13. Lowest lily
bulbsacle slide had the highest rate of bulblet
forming 84.44% with the highest ecofficent;
the new bulblets were big and uniform.

2. MS medium + 60 g/l saccharose + 30 g/l
glucose + 100 ml/l coconut warter + 5.5 g/l
agar +1 g/l activated charcoal + 0.5 mg/l BA +
0.1 mg/l NAA stimulated bulb scale slide
forming new bulblet with coefficient was 3.6.
Moreover, in the dark condition, the bulblet
forming was well with the multiplied
ecofficent was 3.68.

3. MS medium + 60 g/l saccharose + 30 g/l
glucose + 100 ml/l coconut warter + 5.5 g/l
agar +1 g/l activated charcoal + 0.1 mg/l BA
and 0.1 mg/l NAA was the best for growing
lily with uniform and high quality. MS added
0.2 mg/l NAA was good condition for bulblet

growing and rooting.

4. The weigh of bulblet affected to the
survival rate, the height and number of leaf of
the bulblet.
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TOI UU QUY TRINH NHAN GIONG IN VITRO NGUON GEN LILY QUY

Bui Thi Thu Hwong', Péng Huy Gi6i’, Bui Vin Thing’
"?Hoc vién Néng nghiép Viét Nam;
*Truong Pai hoc Lam nghiép

TOM TAT
Lily 1a cdy hoa quan trong, c6 gié tri kinh té va hién dang dugc san xuit & quy mé cong nghiép & nhiéu nudc,
trong d6 c6 Viét Nam. Tuy nhién dé cung cip s luong 16n cy con, viéc tmg dung cong nghé tai sinh va nhan
chdi v tinh in vitro can dwoc nghién ciru cho ting loai. Trong nghién ctru nay, mot s6 yéu té anh huong 16n sy
tao cul tir lat cit vay cu in vitro da dwoc nghién ctru va tdi wu. Céc lat cit vay cu lily in vitro gan dia gbc duoc
nudi cdy trén moi truong MS co bd sung 60 g/l saccharose, 30 g/l glucose, 0,5 mg/l BA, 0,1 mg/l NAA, 100
ml/l nuée dira, 5,5 g/l agar va 1 g/l than hoat tinh trong diéu kién tSi hoan toan s& cho ty 18 tai sinh cu cao nhét
3,68 ci/lat cit vay cu. Céc cu lily in vitro sinh truong 16n 1én vé khdi lwong khi dugce nudi ciy trén moi truong
MS bb sung 0,1 mg/l BA va 0,3 mg/l NAA; ra ré tot & moi truong MS c¢6 0,2 mg/l NAA. O giai doan ra ré, cl
lily phat trién 16n va ra r& & méi trudng MS ¢6 0,2 mg/l NAA. Xir 1y lanh 14 yéu cdu can thiét cho sy sdng sot
ct lily ngoai vuon wom. Tuy nhién, cac ca duogc xir 1y lanh & 4, 6, 8 hay 10 tuan khong c6 sy sai khac vé ty 18
sdng hay chiéu cao ciy va s 14 trén cdy, ma khéi luong ci cang 16n thi cdy ¢ cac chi s6 nay cang 16n.
Tir khoa: Lilium spp, Lily, nhan gidng in vitro, nudi cdy mé.
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