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Abstract: Turmeric is an important medicinal plant  that   is   highly   valued   for   its   underground   rhizome.
In vitro shoot proliferation rate of turmeric on MS media supplemented with different concentrations of
benzylaminopurine (BAP) was studied. BAP concentrations of 3, 4, 5, 6, 7 and 8 mg/L were respectively used
to subculture 8 weeks old established turmeric plantlets. The percentage survival, number of new shoots,
number of new leaves and vigour were the parameters used to evaluate performance of turmeric plantlets after
8 weeks of growth. Results obtained were analyzed at p 0.05 using ANOVA. There was no statistically
significant difference between the performances of the plantlets in the various concentrations. The results are
discussed.

Key words: Benzylaminopurine (BAP)  Shoot proliferation  Turmeric

INTRODUCTION scale production. Olojede et al. [5]. stated that Nigeria,

Turmeric (Curcuma longa Linn.) belongs to the can  play  a  leading  role  in global turmeric production.
family Zingiberaceae. It is a perennial plant that is greatly One factor that will pose challenge in the attempt to
valued  mostly   because  of  its  underground  rhizome. popularize this crop will be the availability of propagules
The beneficial physical and chemical properties of (planting materials) [6]. Which in the case of turmeric is
turmeric rhizome have occasioned its use for many the prized rhizome. One way to solve this problem may be
purposes. In medicine it can be used in the treatment of to multiple planting materials by micro propagation and
dyspepsia [1], gastric ulcer [2], leucoderma, scabies, then distribute to farmers.
inflammations, elephantiasis, snake bite, smallpox, Shoot proliferation or multiplication is an important
swellings, boils and sprains [3]. In spice making turmeric stage in micropagation of plants. At this stage the number
is highly valued because it forms the bulk of the of plantlets that will be eventually transfered to the field
ingredients used for curry production. In textile making, is increased. This is achieved by treating the culture
turmeric is renowned as a dye because of its everlasting media on which explants are growing with some additives,
yellow colour. Turmeric rhizome is reported to be rich in usually growth hormones or their derivatives. One of such
curcumoid    pigments    (6%)   and   essential   oils   (5%). additives used for this purpose is 6-benzylaminopurine
It also  contains  69.43%  carbohydrate,  6.30%  protein, (BAP). It has been used in various concentrations singly
3.5% mineral and other important elements on dry weight or in combination with other additives like indole-acetic
basis [4]. acid (IAA) and naphthalic acetic acid (NAA) to induce

Turmeric is one of the crops currently receiving shoot proliferation in micropropation of turmeric [5-9].
research attention at the National Root Crop Research However, varying results were obtained from the various
Institute, Umudike, Abia State, Nigeria, for possible large literatures reviewed. Currently at the National  Root  Crop

given  the  favorable  edaphic  and  climatic  conditions



No. of surviving plantlets X 100
No. replicates in a treatment
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Research Institute Umudike, Nigeria concentration of Vigour (V): A scale of 1-3 was used to rate the plantlets.
5mg/L of BAP is added to MS media used in shoot I represents a  retarded growth,  2  for  slow  growth  and
proliferation of turmeric. The average multiplication rate 3 was for quick growth.
that is obtained with this concentration of BAP is 2.55 [1]. The experimental design was Completely Randomized
This  study  therefore  assessed  other  concentration of Design (CRD) with 6 treatments; each replicated 25 times
6-benzylaminopurine with the aim of obtaining an giving a total of 150 experimental units. Data obtained
optimum concentration for rapid multiplication of turmeric were subjected to ANOVA and means partitioned using
shoot in vitro. Duncan’s Multiple Range test at P<0.05 using the SAS

MATERIALS AND METHODS

This study was carried out at the Tissue Culture
Laboratory of the National Root Crops Research Institute, It can be observed from Fig.1. that plantlets in the
Umudike, Abia State, Nigeria, between September and different treatments had high survival rate. This can be
December 2011. The explants used for this work were attributed to the incorporation of 70% ethanol during
sourced from eight weeks old established turmeric surface sterilization [6]. No vessel was found
plantlets (variety: Golden Seal). The nutrient media contaminated throughout the period of study.
contained minerals and nutrient elements according to Results of number of new shoots formed are
Murashige and Skoog [10], prepared by standard presented in   Fig.   2.   The   best   average   shoot
procedures. The  treatment  involved  an  incoporation  of proliferation (2.96) was recorded in BAP 8.0mg//L. Though
6-benzylaminopurine    at    different    concentrations   in this result is not statistically different from other
the   sub-culturing   media.    The     concentrations   were treatments.
3, 4, 5, 6, 7 and 8 mg/L labeled appropriately. Sub-culturing Average number of new leaves was highest in BAP
of the plantlets was carried out in a laminar air flow hood 4.0mg/L treatment (8.20) and lowest (6.79) in the plantlets
using sterilized apparatus. Forceps and scalpel were used that received BAP 8.0mg/L see Fig 3.
to  obtain  single  plantlets  from   the   8   weeks   old
plantlets and transferred to culture vessels containing
various concentrations of BAP according to treatment.
The explants were properly oriented and each culture
vessel was covered with aluminum foil. The sub-cultured
plantlets were transferred to a growth room that had
temperature 28°C ±2 and a photoperiod of 16hr light and
8hr  darkness  at  a  light  intensity  of  1500flux-2500flux.
After eight weeks the following parameters were
measured. Fig. 1: Effect of BAP concentration on percentage

Percentage Survival (SV): This is the number of original
plant that survived per treatment, represented
mathematically as

Number of Shoots (Nosht): This was the Number of new
shoots developed in each replicate.

Number of Leaves (Nolves): This was the total number of Fig. 2: Effect of BAP concentration on average number
new leaves that developed on the plantlets. of new shoots formed.

and Genstat statistical software’s.

RESULTS AND DISCUSSION

survival of tumeric planlets.
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Table 1. In vitro shoot proliferation rates of turmeric affected by different hormones 

Variety Hormone and Concentration Period Rate (shoot/explants) Source

T 20 (local Raipur) BAP 2.0mg/L + NAA 1.5mg/L 15 days 9.00 Pandey et al.,[5]
T 16 (Amahaldi) BAP 2.0mg/L + NAA 1.5mg/L 15 days 8.00 Pandey et al.,[5]
Faisalabad BAP 4.0mg/L 30 days 6.67 Shagufta et al.[6]
Kasur BAP 4.0mg/L 30days 5.34 Shagufta et al.,[6]
Banun BAP 5.0mg/L 30days 6.77 Shagufta et al.,[6]
Elite clone BAP 4.0mg/L NAA 1.0mg/L 10days 6.70 Nasirujjaman et al.,[7]
Elite clone BAP 4.0mg/L 10days 6.25 Nasirujjaman et al.,[7]
- BAP 3.0mg/L - 7.60 Panda et al.,[9]
- 18.17 MMTDZ 12weeks 18.22 Prathanturarng et al.,[11]
- BAP 2.0mg/L 3weeks 14.50 Rahman et al.,[12]
- BAP 3.0mg/L + 12weeks 2.60 Anchalee[8]
- BAP 2.0mg/L 12weeks 2.60 Anchalee[8]
T 3C BAP 2.5mg/L + NAA 0.5mg/L 4weeks >10.00 Ma and Gang[13]
Curcuma xanthorrhiza BAP 5.0mg/L 8weeks 2.00 Rahayu and Adil[14]
Ranga BAP 2.0mg/L + NAA 0.5mg/L 2weeks 7.00 Behara et al.,.[15]

Fig. 3: Effect of BAP concentration on average number to obtain the results. The shoot proliferation rates
of new leaves formed. reported by these authors shows great variation in the

Fig. 4: Effect of BAP concentration on average vigour variety   that   was   used   for   this   study, a 3.0mg/L BAP
rating of tumeric plantlets. concentration can  be   used   to   obtain results   that   are

Different concentrations of BAP affected the vigour to assess in vitro shoot proliferation rates of other local
rating of the turmeric plantlets. The best average rating varieties and to carry out further  investigations  on  how
(1.96) was in BAP 3.0mg/L BAP 4.0 and 8.0mg/L had in vitro shoot multiplication rates of local turmeric
average rating of 1.92 each. The treatments that received varieties can be optimized.

BAP 5.0mg/L and 7.0mg/L had average vigour rating of
1.84. The least (1.68) was recorded in BAP 6.0mg/L. Fig. 4.
Nevertheless, statistics reveals that all the results were
not significantly different from each other at p0.05 level of
significant.

Shoot proliferation of turmeric in tissue culture has
been     reported     by      other      workers     [5-8, 11-16].
The best shoot proliferation rates reported by these
authors    are     presented     in    Table   1.   The   table
also shows the type and concentrations of growth
hormone used by various workers and the period it took

number    of     shoots/explants     that      was     obtained
in turmeric micropropagation. A glance at the table
suggests that turmeric shoot proliferation by in vitro
culture    is     influenced     by     the     variety    which
was studied. It is also probable that the shoot
proliferation in turmeric in response to hormones may be
affected by the plant part that served the source of
explants initially.

In comparison to results  reported  by  other  workers
[5-8, 11, 12], the shoot multiplication rates recorded in this
study is quite slow. Faster multiplication rates will be
appreciated. However, the good news is that for   the

 acceptable  in   the   meantime. Nevertheless  we intend
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