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Effect of Different Disinfection Treatments and Bud Type on Growth
Initiation of Pineapple cv. MD2 in In Vitro Conditions
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Fig. 2. Categorization of pineapple buds on the stem. A: apical bud, B: buds of first

section, C: buds of second section, D: Buds of third section, E: Buds of fourth section
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Table 1. Analysis of variance for the effect of different sterilization treatments on

contamination, mortality and shoot development rate in pineapple cv. MD2

T s ST Ao JREICgPRS Sy do s
S.0.V. Ol ok pe d.f. Contamination (%) Mortality (%) Shoot development (%)
Treatment Sl 8 4797.85™ 125.09™ 5069.62"™"
Error olzsl 27 342" 0.83" 2.61"
C.V. (%) Sk o b s 2.76 17.38 5.83

**. Significant at the 1% probability level.
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Table 2. Mean comparison of the effect of different sterilization treatments on contamination, mortality and shoot development rate in

pineapple cv. MD2

;:ij;: j:.a)gfwj: L gl Aoy

Treatment Lls  Contamination (%) Mortality (%) Shoot development (%)
Naocl (2.5%)- 5 min 4330 b IS 4o )3 V0 ot & JS g 93.62b 1.92e 4.43e
Naocl (2.5%)- 10 min aids Vo Jlb IS 4o 3 Y/0 ks Sy IS g 76.33e 2.21de 21.46d
Naocl (2.5%)- 15 min w3310 b IS oy Y/ o &y S sp 35.14f 3.75¢c 61.1c
Naocl (2.5%)- 20 min a8 Yo Jlb IS 4o p3 VO ot &y JS 5 12.1h 3.41dc 84.49a
ethanol 70%- 3 min i35 4w dooys Ve J 51 100.0a of of
ethanol 70%-5 min ks ey deoyo Ve J 51 96.14b 3.86¢ of
ethanol 70%-7 min 4id> s Aoy Ve J bl 90.23b 9.77b of
Naocl (2.5%)- 15 min+ etanol 70 -1min = &S, aw s Ve JS1+ 485 10 Jbb JS Ao 3 Y/0 e &y S m 20.71g 3.90c 75.39b

LYICR]
Naocl (1%)- 10 min+ etanol 70 -3 min 425w Loy Ve S+ dids Ve b IS A5 oS e & S s 79.25d 18.39a 2.35ef

LI gyl pae o slis ..L.p):c‘.idbb\cb.anéjoijwbljuhsaéfﬁqu&JS\»LS\JBSLQ);»,&J: L&Lad_ful:a
Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability level-using Tukey test.
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Table 3. Analysis of variance for bud type effect on shoot development duration of and

shoot production rate of pineapple cv. MD2

35T a4y L e Oy Se als 55 Ol jue
S.0.V. Sl kS aste d.f. Shoot development duration  Shoot production rate
Bud type Sl 5 5 4 368.37** 6629.8**
Error ozl 15 5.35 3.26
C. V. (%) <l,x ey, doy 14.68 3.30

**: Significant at the 1% probability level.

Lo ys ¢S5 e c)a..ﬂ 03,15 e e

MD2 o5, LT als a5 doys 5 sl pos Olo3 Soe 2 &l 5 31 0k e —F st

Table 4. Mean comparison of bud type effect buds on shoot development duration and

shoot production rate of pineapple cv. MD2

Ga0) el sai Olej Se
Shoot development

PRI WP
Shoot production rate

Bud type Sl g5 duration (day) (%)

Apical bud el 6l 15.75b 93.5a
Buds of the 1st section Jgl Cond (gladil - 0.0d
Buds of the 2nd section £33 Coond (gladil g 23.75a 28.0c
Buds of the 3rd section p S (L] g 16.00b 92.0a
Buds of the 4th section Pl Cad sladl s> 23.25a 60.0b

Solsisnn sl s ety St b 53 (S5 05057 ool bl o &5 1 O &S Bl (51l 7005 o 53 2 la 0L

NERNY

Means, in each column, followed by at least one letter in common are not significantly different at the 5%

probability level-using Tukey test.
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Table 5- Analysis of variance for the effect of different concentrations of benzyl adenine (BA) and naphthalene acetic acid (NAA) on shoot
development duration, shoot production rate and shoot number shoot per explant of pineapple cv. MD2

o3 a5 als 50 Olej Dok G gaiy ) 5 atls S5 Ao ys Ggei ) p el sl
S.0.V. S ok pse d.f. Shoot development duration ~ Shoot production rate Shoot number explant*
Growth regulator concentration  wi jeuS” wdas clale 8 136.37** 516.21** 1.38**
Error olzal 27 5.84 420 0.04
C.V. (%) S ok o o Moy 9.39 3.21 11.17
**: Significant at the 1% probability level. oy G Sl g 53 la e e
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Table 6. Mean comparison of the effect of different concentrations of benzyl adenine (BA) and naphthalene acetic acid (NAA) on shoot
development duration, shoot production rate and shoot number explant.; of pineapple cv. MD2

G 538 ko) 5T s (;;);rf&)&;d\ogt&@\ G els 5o 0l Sdke wtls W g doys Gged 5oy a3l asls slies
BA (mgl?) NAA (mgl?) Shoot development duration (day) Shoot production rate (%) Shoot number explant
0 0 34.25a 42f 0.85e
0.5 0 31.50ab 53e 1.47cd
0.5 0.1 32.35ab 55e 1.1de
1 0 25.25cd 64d 2.35a
1 0.1 26.75bc 68cd 1.85hc
2 0 22.50cde 7labc 2.42a
2 0.1 21.25cde 69c 2.02ab
3 0 18.00e 74ab 2.42a
3 0.1 20.00de 75.75a 2.20ab

I (gl pme gl M):@Jl.a:.’-l CEAN)J S 5 05051 bl s Ll e o5 2k o S Jola glyls &7 O s a5 ‘&La&;\v/'l.:a
Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability level-using Tukey test.

Yor



VP Jlo Y o les Pl "5 9 Jlg”

5 14,5 Danso et al., 2008) ol ,LS
5 olaie ((Zuraida et al., 2011) ol,L s
sl s (Usman et al., 2013) ol LS
el ol 5,18 ;5 (Farahani, 2014)
(Almeida et al., 2002) ol,LSea 5 1T
Sl el S5l ol i ST IS
)Jf;&:‘ﬁ’LSJL"MSmL:""JLLT
CJ)LQJJ—PB- ﬁj}:).) Dy &_,—MLABAJ::S
)ﬁ)gl{cud\ﬁu)@j_w).)é)‘)@m
i odaline &L@J MBA o=
sl mb b bl s mls
s,ls cialbe (Zuraida et al., 2011 of,Sas
g3+ sl oS wBA LS 5,18 a8
»BA 25558 e mn Lot JoSG
/\?)OJL&L&MJM)JJ‘MNAAUE&
L;Q@Lﬁl.g@u&ll 23S sl 1y (s
;» (Bhatia and Ashwath, 2002) &l 4 5T 4
Sleslarwl Wsls ol 4 5,1y calhas
BL) .,\_.&) LsLho»\..SV.:lzJ g__.wL.GL: 6&&;1919
b oals a4 mts Ll g5 oo il g ) 2l dl> e
Sl st b s sd wbUT &l g Uy (a3 5
,gﬁuu,dw,uj,t_wm_@:&.ﬁ
(Kyte and 1=S" o Lasl coge iii 4l g
O 55 9 3T 54,5 Kleyn, 1996)
» ;= (Firoozabady and Gutterson, 2003)
s o 3l BaalS sy 55 T s 2
Oy oo cnlply o lis ST aSTL LWLLT oLl

Yof

Lo 55 (a5 v /AD) 4 lb slue o 2aS
WS T iy A oS o B o iS
O ol oS Jame L (6413 gme o glis
338 e /) oo wBA 1 5 8 L
ol NAA 2

)alidiLg,:SgBAc,.El'cgbol_x@Lﬁ
Sl i Ol s NAA L S5
Dy A3 MD2 (G, WUUT glaassaisn,
o ) 53 o8 ke /0 5IBA Clale 13l
o3 03 Ske 1555l 53 p S e
Oley Sode 53 939 Jie adlee jlasli
Jgdor) A A 5 @ 5ai 5 Sl et L (g Feli S
u)éhowﬁﬁﬁ.@\éwh"w)).(;
Ao s Lol cdas o (555 WULT Shail e 5o
st 5 JB Oljn 4 0T Cp 5 e s
sl SRS BA ol e
S 2,50 il gei 2 6 At Ol S
Olje 415 2lgS 4 BA 5,5 ol ol .ol
iS5 Sl Kl $ oo fd 52 rf&-‘&
i S1.(5 Jsde) 355 eslinul WUUT &
4 e p B er 4 U BA Clle 113
oS e 5, bl s lias L il 5l
aijqjﬁ)@)‘i_&f)s(ypiafukfp)
L) o smdir ools mar 5 4zl sad g
g laa LB S 5 58 0 4 0 e
D g dal

»arle A BA S ol ke
s bw g WULT glain s 04,5 ok
5 +—wils (Khan et al., 2004) ol LS as



VY = YV O O 5 L s BT sl A5 s 6l ¢35 5 (63La0s i il (sl et ]

pfdl:.amljégig.]élél{&:}:-\'&}q;ﬂ)lf Q,_]a_ijv_:SJ_TAS.a;LSJ_:fDH_:_,
FYSRGIT VA | TR S P T aﬂ‘duaﬁﬁﬂu,&musﬁu
D S dile jlasld g0d O e 9 dgad oy Wsaipyda parl doluw yaxl o)y

W3 g $ B HIMD2 (55 T

S 3Bl SesaT Csay s ol
oS g3y ke S e sty OB WS oA sen b 5 lmOg i el gy
NSt go (S ot S (S0 00 5 Lo 5 Yo Do dled IS U3 0 5 95 uds
Sl 56 2, 50 oleel el sl Slelipsle o35 LT @igeisny (ST J a8 55 adids
VM;NMHMT,JJ,‘AW;M&\ O &l s 5 a5 Ls ged Ol e il 531 s MD2
S Sl T (sl sl 05Y Ul 038 S35 2 4l (§5) Camdsn pomen (il

S (o 25 530 0T Slasli 5a3 050 3 B sy 6L

Bl polE poe G Sloail 5 5l 4l MD2 3
5 Ko 48 S e 3l 0SS s Uy 4l 31 455 pad 0 g 6

References

Almeida, W., Santana, G., Rodriguez, A. and Costa, M. 2002. Optimization of a
protocol for micropropagation of pineapples. Revista Brasileira de Fruticultura, 2,
pp.296-300. DOI: 10.1590/S0100-29452002000200005

Al-Saif, A. M., Hossain, A. B. M. S. and Rosha, M. T. 2011. Effects of
benzylaminopurine naphthalene acetic acid on proliferation and shoot growth of
pineapple (Ananas comosus L. Merr) in vitro. African Journal of Biotechnology,
10(27), pp.5291-5295. DOI: 10.5897/AJB11.370

Atawia, A. R., Abd EL-Latif, F. M., EL-Gioushy, S. F., Sherif, S. S. and Kotb, O. M.
2016. Studies on micropropagation of pineapple (Ananas comosus L.). Middle East
Journal of Agriculture Research, 5(2), pp.224-232.

Badou, B. T., Agbidinoukoun, A., Cacal, G. T., Dossoukpévi, R. C. and Ahanhanzo,
C. 2018. Effects of system benzylaminopurine-adenine sulphate in combination with
naphthalene acetic on in vitro regeneration and proliferation of pineapple (Ananas
comosus (L.) Mill var. comosus). American Journal of Biotechnology and Bioscience,

Y0


https://journals.indexcopernicus.com/journal/3241
https://journals.indexcopernicus.com/journal/3241
http://dx.doi.org/10.1590/S0100-29452002000200005

VP Jlo Y o les Pl "5 9 Jlg”

2(9), pp.1-15.

Bhatia, P. and Ashwath, N. 2002. Development of rapid method for micro propagation
of a new pineapple [Ananas comosus (L.) Merr.] clone, “Yeppoon gold”. Acta
Horticultura. 575, pp.125-131. DOI: 10.17660/ActaHortic.2002.575.11

Cassells, A. C. 1991. Problems in tissue culture: culture contamination. Pp. 31— 44. In:
Derbergh, P. C. and Zimmerman, R. H. (eds), Micropropagation: Technology and
Application. Kluwer Publishers, Dordrecht. DOI: 10.1007/978-94-009-2075-0_3

Cunha, G. A. P. 2005. Applied aspects of pineapple flowering. Bragantia, 64, pp.499-516.
DOI: 10.1590/S0006-87052005000400001

Danso, K. E., Ayeh, K. O., Oduro, V., Amiteye, S. and Amoatey, H. M. 2008. Effect
of 6-benzylaminopurine and a-naphthalene acetic acid on in vitro production of MD2
pineapple planting materials. World Applied Sciences Journal, 3, pp.614-619. DIO:
10.5897/AJB11.370

Daud, N. H., Jayaraman, S. and Mohamed, R. 2012. Methods paper: an improved
surface sterilization technique for introducing leaf, nodal and seed explants of
Aquilaria malaccensis from field sources into tissue culture. Asia-Pacific Journal of
Molecular Biology and Biotechnology, 2, pp.55- 58.

Estrela, C., Ribeiro R. G., Estrela, C. R., Pécora J. D. and Sousa-Neto, M. D. 2003.
Antimicrobial effect of 2% sodium hypochlorite and 2% chlorhexidine tested by
different methods. Brazilian Dental Journal, 14(1), pp.58-62. DOI: 10.1590/s0103-
64402003000100011

Farahani, F. 2014. Micropropagation and growth of in vitro pineapple (Ananas comosus
L. merr) in Iran. Plant Archives, 14, pp.337-341.

Firoozabady, E. and Gutterson, N. 2003. Cost-effective in vitro propagation methods
for pineapple. Plant Cell Reports, 21, pp.844-850. DOI: 10.1007/s00299-003-0577-x

Habiba, U., Reja, S., Saha, M. L. and Khan, M. R. 2002. Endogenous bacterial
contamination during in vitro culture of table banana: identification and prevention.
Plant Tissue Culture, 12(2), pp.117—-124.

Khan, S., Nasib, A. and Saeed, B. A. 2004. Employment of in vitro technology for large
scale multiplication of pineapples (Ananas comosus). Pakistan Journal of Botany, 36,
pp.611-615.

Kyte, L. and Kleyn, J. G. 1996. Plants from test tubes: an introduction to
micropropagation. 3™ edition. Timber Press, USA. 240 pp.

Ibrahim, M. A,, Al-Taha, H. A. and Seheem, A. A. 2013. Effect of cytokinin type and
concentration and source of explant on shoot multiplication of pineapple plant Ananas

AKE4


http://dx.doi.org/10.17660/ActaHortic.2002.575.11
https://doi.org/10.1590/S0006-87052005000400001
https://doi.org/10.1590/S0006-87052005000400001
https://doi.org/10.5897/AJB11.370

VY = YV O O 5 L s BT sl A5 s 6l ¢35 5 (63La0s i il (sl et ]

comosus Queen) in vitro. Acta Agriculturae Slovenic, 101, pp.15-20. DOI:
10.14720/aas.2013.101.1.14940

Nelson, B. J., Asare, P. A. and Arthur, R. 2015. In vitro growth and multiplication of
pineapple under different duration of sterilization and different concentration of
benzylaminopurine and sucrose. Biotechnology, 14(1), pp.35-40. DOI:
10.3923/biotech.2015.35.40

Moore, G. A., DeWald, M. G. and Evans, M. H. 1992. Micropropagation of pineapple
(Ananas comosus L.). Pp.460-470. Bajaj, Y. P. S. (ed.) Biotechnology in Agriculture
and Forestry, 18-High Tech and Micropropagation Il. Springer-Verlag Berlin
Heidelberg.

Murashige, T. and Skoog, F. 1962. A revised medium for rapid growth and bio assays
with tobacco tissue cultures. Physiol Plantarum, 15, pp.473-497.

Sen, S. K. 1990. Pineapple. Pp. 252-279. In: Bose, T. K. and Mitra, S. K (eds.) Fruits:
Tropical and Subtropical. Naya Prokash, Calcutta, India.

Shamim, M., Kumar, M., Ranjan, T., Kumar, R. R., Pal, A.-K., Kumar, V., Jha, V.
B. and Kumar, P. 2016. Importance of micropropagation in pineapple for disease free
plantlets and rapid multiplication. Journal of Pharmacognosy and Phytochemistry,
5(4), pp.359-362.

Teixeira, S. L., Ribeiro, J. M. and Teixera, M. T. 2006. Influence of NaCIO on nutrient
medium sterilization and on pineapple (Ananas comosus cv. Smooth Cayenne)
behavior. Plant Cell, Tissue and Organ Culture, 86, pp.375-378. DOI:
10.1007/s11240-006-9121-3

Usman, I. S. 2013. Development of an efficient protocol for micro propagation of
pineapple. African Journal of Agricultural Research, 8(18), pp.2053-2056. DOI:
10.5897/AJAR12.1763

Vujovic, T., Ruzic, D. J. and Cerovic, R. 2012. In vitro shoot multiplication as
influenced by repeated subculturing of shoots of contemporary fruit rootstocks.
Horticultural Science, 39, pp.101-107. DOI: 10.17221/208/2011-HORTSCI

Zurida, A. R., Shahanadz, A. H. N., Harteeni, Roowi, S., Che Radziah, C. M. Z. and
Sreeramanan, S. 2011. A novel approach for rapid micropropagation of maspine
pineapple shoots using liquid shake culture system. African Journal of Biotechnology,
10, pp.3859-3866.

Y.V


http://dx.doi.org/10.14720/aas.2013.101.1.14940
http://dx.doi.org/10.3923/biotech.2015.35.40

VP Jlo Y o les Pl "5 9 Jlg”

RESEARCH ARTICLE

Effect of Different Disinfection Treatments and Bud Type on Growth Initiation of

Pineapple cv. MD2 in In Vitro Conditions

M. Boroujerdnial™*, E. Saboki?and S. N. Mousavi?

1. Assistant Professor, Date Palm and Tropical Fruit Research Center, Horticultural Sciences
Research Institute, Agricultural Research, Education and Extension Organization, Ahwaz, Iran.
2. Assistant Professor, Field and Horticultural Crops Sciences Research Department, Baluchestan,
Agricultural and Natural Resources Research and Education Center, Agricultural Research
Education and Extension Organization, Iranshahr, Iran.

3. Research Officer, Date Palm and Tropical Fruits Research Center, Horticultural Sciences
Research Institute, Agricultural Research, Education and Extension Organization, Ahwaz, Iran.

ABSTRACT
Boroujerdnia, M., Saboki, E. and Mousavi, S. N. 2024. Effect of different disinfection treatments and
bud type on growth initiation of pineapple cv. MD2 in in vitro conditions. Seed and Plant, 40, pp.193-210
(in Persian).

The aim of this study was to determine the optimal conditions for in vitro culture
initiation of pineapple cv. MD2 using tissue culture technique, in three different
experiments. In the first experiment, the effect of sterilization treatment on contamination,
mortality and development rate of explants was investigated. In the second experiment,
the buds were divided into five groups based on their position on the pineapple stem to
determine the highest rate of bud regeneration. In the third experiment, the effect of
different concentrations of benzyl adenine (BA) (0, 0.1, 0.5 and 1 mgl) was studied alone
or in combination with 0.01 mgl™ of naphthalene acetic acid (NAA) concentrations on
regeneration of buds. The results showed that sodium hypochlorite (2.5%) in 20 minutes
was the most effective for sterilizing pineapple buds. All concentrations of BA promoted
bud regeneration but the 3 mgl™? was the optimum. Apical buds and the third section
axillary buds had the highest regeneration rate at 93% and 92%, respectively.

Keywords: Pineapple, benzyl adenine, apical bud, tissue culture, sodium hypochlorite.
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Introduction

Pineapple [Ananas comosus (L.) Merr.] is one of the most economically important
tropical fruit that belongs to Bromeliaceae. Pineapple plants can be propagated using
vegetative materials of slips, suckers, stem sections or crowns. However, in all these three
cases plant material is often limited, thus in vitro culture is a commercial alternative
approach. In vitro micropropagation of pineapple plantlets has many advantages over
conventional methods of vegetative propagation. Tissue culture enhances rapid
propagation of suckers to supplement conventional methods to produce pineapples to
meet both local and international market demands (Shamim et al., 2016). However, tissue
culture initiation, the most critical step towards rapid in vitro propagation, is challenged
by microbial contamination, exogenous growth hormone requirements and bud type for
growth (Vujovic et al., 2012). Therefore, the aim of this study was to determine optimal
sterilization protocols and BA concentration to initiate pineapple in vitro culture using
apical and axillary buds as sources of explants.

Materials and Methods

In this study the buds of suckers of pineapple cv. MD2 was used for in vitro culture in
three different experiments. In the first experiment, explants were sterilized with sodium
hypochlorite and ethanol at different concentrations, alone or in combination, and
durations (2.5% sodium hypochlorite for 5, 10, 15 minutes, 70% ethanol for 3, 5, 7
minutes, 1% sodium hypochlorite for 10 minutes + 70% ethanol for 3 minutes and 2.5%
sodium hypochlorite for 15 minutes + 70% ethanol for 1 minute), followed by three
rinsing with sterilized distilled water under aseptic conditions. The explants were placed
on solidified Murashige and Skoog (MS) based medium supplemented with 0.5 mgl of
benzyl adenine (BA) combined with 0.1 mgl* of naphthalene acetic acid (NAA). In the
second experiment, buds were grouped based on their position on the pineapple stem
(apical, 1st section, 2nd section, 3rd section, and 4th section) to determine the highest rate
of bud regeneration. Following sterilization, different buds were transferred to MS
medium containing 1 mgl™ BA+ 0.1 mgl* NAA at pH = 5.8. In the third experiment, the
effect of different concentrations of BA (0, 0.1, 0.5 and 1 mgl?) was studied alone or in
combination with 0.01 mgl™ NAA concentrations on regeneration of buds.

Results and Discussion

The results showed that sodium hypochlorite (2.5%) in 20 minutes was the most
effective in sterilizing pineapple buds. The effectiveness of sodium hypochlorite (2.5%)
enhanced with increasing exposure time. The highest explant regeneration rate was
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observed in the disinfection treatment with 2.5% sodium hypochlorite for 20 minutes
(84.49%) followed by 2.5% sodium hypochlorite treatment for 15 minutes + 70% ethanol
for 1 minute (75.39%). Ethanol alone could not successfully disinfect pineapple buds.
There was high level of harmful microbial contamination of plant tissues associated 70%
ethanol treatment, hence the cultures deteriorated.

The apical bud followed by the third section buds were the first to show growth and
had the highest rate of regeneration (95% after two weeks). The third section buds
recorded (90%) regeneration rate within 1-3 weeks.

All concentrations of BA promoted bud regeneration. The highest regeneration rate
was observed in the culture medium containing BA at concentration level of 3 mgl™ and
0.1 mglt NAA with an average of 75.75%. The lowest regeneration rate in the MS culture
medium without growth regulators with an average of 42%. These results are in
agreement with findings of Zuraida et al. (2011) and Usman et al, (2013).
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