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\ ABSTRACT

Dragon fruit (Hylocereus undatus) is a beautiful plant in the family Cactacea. It is a
climbing vine which has received worldwide attention, first, as an ornamental plant
and then as a fruit crop. Stem cuttings are used as planting material because seed
viability of stored dragon fruit is very low. /n vitro techniques for dragon fruit is very
important for mass propagation of plantlets for the fulfilment ol'adequate demand. The
present study was aimed to select the best explant that has high survival ability that
leads for well-developed callus initiation with proper morphogenic features. For that
basal, middle, and top portion of the immature stem segments and bud explants in 0.5
cm sized were placed in MS medium with 3.0 mg/l TDZ supplemented with 0.5 mg/l
NAA for initial culture establishment under in vitro conditions. The results revealed
that most responded explant was immature stem segment than bud explant. From, the
immature stem segment basal portion of the immature stem segment was the best

responded explant than other explants 46.1% callogenesis).
P g

Further study was carried out by using selected well responded explants under in vitro

conditions for the callogenesis of dragon fruit explants to examine the selected plant

growth regulators on basal MS medium with 3.0 mg/ ’I‘"I'_)ZL and 3.0 mg/l BAP
; ;

separately. Basal part of the immature stem explant on basal MS medium with 3.0 mg/|

TDZ with 0.5 mg/l 2-4-D and 0.5 mg/l NAA were used. The results revealed that high

percentage of [riable callus (31.4% callogenesis) were induced within 2-3 weeks of

time period on medium that contained 0.5 mg/l 2-4-D while second most high number

of compact callus (25.3% callogenesis) were induced by medium that contain 0.5 mg/I

NAA within 3-4 wecks of time period.



MS medium with 3.0 mg/| BAP supplemented 0.01mg/l NAA and MS medium with
3.0 mg/l BAP supplemented 0.0Img/l GA3 were inoculated with immature stem
segment in early stage and late stage with 0.5em sized for callogenesis within 4 weeks
and the results revealed immature stem segment in early stage has performed well and
quickly under in vitro culture conditions which means high number of callogenesis
percentage has recorded within 4-6 days. For immature stem segments in early stage
explants, medium that contained NAA has induced the highest pereentage of
callogenesis (58.3%) than the medjum that contained GA3 When compared with TDZ

and BAP TDZ was most effective than BAP.



TABLE OF CONTENTS

ABSTRACT vttt i
0 VEBDCEMENT o oty s i
b OPEONTENTS, oo tigiiimsmmns et v
BT ETIONS o smscsccssiss st g Xi
b RODUCTION coscsincistisistmmmcomssnsossmromss st e 1
1.1 Conventional PROPAEAMON ... s sosrssiosssc5simagonsmesmssensmssmssssesiiossmsmmsiscass. 3
1.2 In vitro culture application for dragon fruit. ... 3
1.3 Necessity of MUCFOPTOPAZALON w.covvorovreoor o 4
L4 ODIECUVE OF the SEUAY ....vvvv o ocecersseoncsiosmees oo 6
& TERATHRE BEVIEW et et s 7
b OOl EIRSSIERION .56 st 7
2.2 Origin and gengraphice‘ll distribution ... 8
e S S ——— 9
24 MOrpholOgiCal faUES. ..o vvercsonssesssoooo 9
2.5 Ecological requirements for conventional propagation of dragon fruit......... 13
23l B0l ettt e 13
e 13
2.5.2.1 Rainfall...... T SRR S o b S 13
2.5.2.2 Altitude ..... s s 13
25623 TEIPOIELATR . vvenssssssess i85 smemspmssemssc ettt 14
T 14
R 14
L 14
201, PIODABAO s esssssisns st 85 mesepmns s smess S S e 14
2.6.1.1 Seed PEOPABATOM s s et s 54555581 st 15
2.6.1.2 Vegetative PrOPALALION ..o 15

b, I < S o G SHESS S



2

2

I~

(]

2

2.6.1.5 Fertilizer application ..............occoooooveo 16
2.6.2 Special management Practices .............coovwverooooooo 17
2.6.2.1 Support /relliSINg......vvevvvveeeeieeee e eeeee oo 17
2.6.2.2 Pruning and training...........o..oooovovoovoooooo 18
2.6.2.3 Floral induction for off $€ason. ....ocoeeooovooo 18
2.6.3 Pests and DISCASES......c.ouurirriviiooieoioeeeeeoooo 19
ZUTER U ——————————— 19
2.6.3.2 Anthracnose (Colletotrichum Blosesporitides v, . [9
2.6.3.3 Brown rot (Monilinia fiucticola) .........oooooeeoeeoeeoooo 19
2.6.3.4 Stem canker discase (Neoscytalidium dimidiatum) ... 19
2.6.3.5 Fusarium oxXySporum. ............ocooovoo 20
TR S o ————————— 20
2.6.5 Weed management..........ooocoooooooooooooooe 20
2.6.6 Flowering and pollinalion .................cooovovoomoo 21
QL el e s s o 22
B PIOAUCHIVILY .o 23
9 Harvesting and mMarkert ..........coo.oioiuiomremnes oo eoeeeoseseeeees e seeese. 23
2.9.1 Harvesting ..o oot 23
S0 BECL - A E et ra e e st n et et st e e e 24
2.9.3 ROSb-Rarvedt MaEIIE oo 5 nmsmmsens e seensrmeems s e csmses, 24
A0 World Market.....vee e 25
11 Cost of production and profitability ...........ocoooveeoo 26
12 Uses 0f dragon fruit ..o oo 26
2.12.1 Health and nutritional benefit of dragon feuit .o.o.ovooooo 27
13 Tissue culture techniqUES ... 30

2.13.1 Culture Media. . .oce oo 32



2.13.1.1 Inorganic macro nutrients s semems e s G SRS e v 3
2.13.1.2 Inorganic minor nutrients ... 34
21313 Tron Sourees .........ooooooceeieennoeniiiiiiii 34
2.13.1.4 Organic supplement (VIamins) ... 33
2.13.1.5 Carbon Souu.m 35
2.13.1.6 Plant growth regulators .......ooooo...oooooovve 36
2.13.1.7 Stock solution and media PSR e mamscssrs oS R B e 36
2.13.2 Important of plant growth regulators (PGR) for in vitro propagation .... 36
L 37
21327 CYROMININS covvmmssssscccssssmesissigesitssmmmsonssmessssersseseessoesmssissessesstoeteos i 38
2.132.3 Glbbuu.,IIlm 39
2.13.2.4 ABSCISIC 4CId w.ovoovoooeeceveeveveoeeeeeeo 39
ST G L ——————— 40

2.14 Plant growth regulators and tissuc culture .ovoeeereooo 40
2141 CallS occommccsicssoensinssinsonsmmossmmssivmssessemssisssssssstisssiisissnse . 41
2.14.2 Cell-suspension cultures ........coooovvovcvovooeo 41
2.14.3 PROLOPIASS oo 41
2.144 Root cultures e 42
2.14.5 Shoot tip and meristem culture........... 42
2.14.6 Embryo cu l*'lurc ............................................................................... 42
2.14.7 haite (3o e dub it R 42
JOMATRIALS AND METHODS _.oooooooooo 43
3.1 Sterilization of culture vessels and 2lass Wares ........ocoooveovoeo 43
3.2 Preparation of Stock SOIGONS ..o 43
3.3 Preparation of culture media. ..o 44
3.4 Collection OF eXplants ..o 45
3.5 Sterilization of eXplants .........cooooooovioivoooovooeeoeo 45



3.6 Sterile techniques in laminar ajr flow cabinet......oooorvoovvvooerco 45

37 Inoculation of eXplants.............ccewewoossooo 46
I SAVIOIIONE o885 s 46
B P Lot e 46
P10 EXDEIIMENE 2.ttt 49
e 50
R 50
O RESULTS AND DISCUSSION ... 51
4.1. Selection of best explant for in vitro culture.oooooovoooooooooo 51
4.1.1 Survival of the cultured CXPLANTS ..o 51
4.1.2 Callogenesis of the cultured explants. ........ccccovmivvoomeo 53

4.2, Effect of TDZ on Callogenesis ......oco.oooooooooevnv 5
4.3. Effect of BAP on CALLOBENESIS...conmvvussusssiosyistinseammmmraressesremsmmmessscissionsssscss 0l
4.3.1. Survival percenta ge of two different explants. ... 61
4.3.2. Callogenesis percentage of two different explants. ... 02
S 70
b COMENDATIONS oot 588 s st e 21
REFFERENCES .ottt 2

Appendix |
Appendix I :

Appendix I1]



