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ABSTRACT

Cell, tissue, and organ growth and multiplication on specific solid or liquid media in a

sterile and controlled setting are known as plant tissue culture. For the preparation of the

media used in tissue culture methods, a variety of expensive chemicals are used.

Researchers have found that coconut water is also used as a natural hormone or

supplement to improve the regeneration of plant cells, to enhance callus induction, shoot

development and multiplication. Young coconut nuts (about 6 months old) will be used to

collect coconut water obtained from in Dilulapitiya area. MS control media (T6) was

prepared by adding macronutrients, micronutrients, MS Miner, Vitamins, 0.1gll Inositol,

30g// Sugar, Tgll Agar, 2ml BAP and 0.2m1 NAA to the MS solution. Other treatment

media were prepared by adding 50 ml (T1), 150 rnl (Tz), 250 ml (T3) and 350 ml (Tay of

the coconut water to the MS media solution. The pH of the media was set to 5.6.

Turmeric (Curcuma domestica) plant was selected for this experimental as an experiment

plant. Good quality sub-cultured plants (plant size 3cm and disease free) selected from

the 8th sub-cultured cycle and established in prepared treatnents. The shoot

multiplication of turmeric plants was observed at one week intervals by measuring the

first shoot appearance date, the number of new shoots, the new shoot height and the

number of leaves per plant. The data were analyzed using SAS in which one -way

ANOVA was performed at a significance level of (p<0.05) at a95Yo confidence limit. ln

this experiment, the shoot multiplication is higher in the medium made by using coconut

water than in the normal MS medium, because of the presence of hormones in coconut

water which are necessary for plant growth. The results showed that the mean of emerged

shoot number at 5Yo CW concentration was significantly higher than the control and all

the other.treatments (F: 5.09; dF4,45; P<0.05). The highest mean shoot height was

recorded from the untreated control as 1.97 cm and there was no significant difference

was observed between the untreated control. The highest leaf number of 2 was recorded

with the untreated control and 35Yo CW treatment, while the lowest was recorded as I

with 5Yo,l5Yo and25% CW concentration treatments.

Keywords: Plant tissue culture, Coconut water, Turmeric, Shoot multiplication.



TABLE OF CONTENT

ABSTRACT............... ................ i

ACKNOWLEDGEMENTS............ ............ ii

TABLE OF CONTENT......... ....................iii

LIST OF TABLES .................... v

LIST OF FIGURES ................. vi

LIST OF ABBREVIATIONS ..................viii

CHAPTER 1 |NTRODUCilON............ ................1

1.1 Background ............ .............1

1.2 Problem and Justification ............ ..........5

1.3 Objectives............... .............6

CHAPTER 2 LITERATURE REVIEW ....................7

2.1Plant ln vitro propagation ......................7

2.2 Tissue culture media ...........9

2.2.L Coconut water media experiments ................ .................... 1.0

2.3 Experimental plant. ........... L6

CHAPTER 3 MATERIALS AND METHODOLOGY............ ,..,.7I

3.L Site of the Experiment ......21

3.2 Experimental naturalenhancer .........,27

3.3 Ex.perimental Plant. ...........21

3.3.1Scientific Classification............ ......22

3.4 ExperimentalSetup ...........22

3.4.1 Treatments............ ........................ 23

3.5 Methodology.......... ...........24

3.5.1 Media Preparation .....24

lil



3.5.2 Culture Procedure ......25

3.5.3 Culture environment.............. .......26

3.6 Samp1in9................. ...........27

3.5.1 First shoot appearance date .........27

3.6.2 Number of new shoots .................28

3.6.3 New shoot height................. .........28

3.6.4 Number of leaves per plant ..........29

3.7 StaticalAnalysis...... ...........29

CHAPTER 4 RESULTS AND D|SCUSS|ON........... .................30

4.1 Effect of CW on new shoot multiplication ..............30

4.2 Effect of CW on New Shoots' Height ......................35

4.3 Effect of CW on leaf emergence. .........39

4.4 Effect of CW on First shoot appearance date .........43

CHAPTER 5 CONCLUSIONSAND RECOMMENDATIONS.... ..................44

5.1 Conclusion.............. ...........44

5.2 Recommendation.... ..........44

REFERENCES ......... ..............45

APPENDIX ...........50

IV



LIST OF TABLES

Table 3-l Treatments.......... ......................23

Table 4-1 Number of new shoot multiplication............ ................ 30

Table 4-2Time duration to obtain first shoot ............. 43



LIST OF FIGURES

Figure 1:1 Turmeric Plant (Cucurma domestica) .........4

Figure 3:1 Plant tissue culture research station....... ......................21

Figure 3:2 Experimental design............... ...................23

Figure 3:3 Needed stock solutions........... ...................24

Figure 3:4 Adjusted pH of medium while ..................24

Figure 3:5 Prepared cultrne media bottles ..................25

Figure 3:6 Stirred until medium boils vigorous............. ...............25

Figure 3:8 Prepared sub-cultured plant...... .................26

Figure 3:7 Good quality sub-cultured plants were selected............. ...............26

Figure 3:9 Multiplied new shoots .............26

Figure 3:10 Sub-cultured plant was transferred into the culture bottles. ........26

Figure 3:11 New shoots ..........27

Figure 3:12 Multiplied new shoots ...........28

Figure 3:13 Measuring shoots height....... ................... 28

Figure 4:l Number of new shoots multiplicated in Curcuma domestica treated with

different levels of CW concenfations. .......... ............. 31

Figure 4:2 Emerged new shoots number in Curcuma domestica fieated with different

levels of CW concentrations with the Duration............... .............32

Figure 4:3 Height of new shoots in Curcuma domestica treated with different levels of

CW concentrations........ ..........35

VI



Figure 4:4 Height of new shoot in Curcuma domestica treated with different levels of

CW concentrations with the duration. ..-...37

Figure 4:5 Emerged leaves rn Curcuma domestica treated with different levels of CW

concentrations. .......... .............. 39

Figure 4:6 Emerged leaves in Curcuma domestica treated with different levels of CW

concentrations with the duration............... .................. 41

vil


