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ABSTRACT

Micropropagation is a highly efficient technique for the large-scale production of
genetically uniform, disease-free plants. This study aimed to develop an optimized in
vitro propagation protocol for the ‘Malee Pink’ pomegranate variety by evaluating
surface sterilization, shoot multiplication, and root induction conditions. Effective
surface sterilization is crucial for reducing microbial contamination while maintaining
explant viability. The best sterilization treatment was identified as 2% Clorox for 2
minutes, significantly minimizing bacterial and fungal contamination without causing
tissue damage. Pre-tests were conducted to assess phenolic exudation, bacterial
contamination, and fungal infection, ensuring optimal conditions for culture initiation.
Shoot multiplication was achieved using Murashige and Skoog (MS) medium
supplemented with 3 mg/L of 6-Benzylaminopurine (BAP), which promoted vigorous
shoot proliferation while preventing abnormal growth. For root induction, gibberellins
supplementation was optimized to achieve a high rooting percentage and the
development of a strong root system, essential for successful acclimatization. The
effectiveness of different treatments was assessed based on survival rates,
contamination levels, and shoot vigor. The optimized protocol significantly enhances
the efficiency of in vitro propagation, providing a scalable and reliable method for
commercial pomegranate production. Future research may explore antioxidant
treatments to mitigate phenolic oxidation and improve plantlet health, further
supporting mass propagation and ensuring the availability of high-yielding, disease-

free ‘Malee Pink’ plants for commercial cultivation.

Key Words: Micro propagation, Multiplication, In-vitro culture, Surface sterilization,

root induction, (6)-Benzylaminopurine.



TABLE OF CONTENTS

CHAPTER 1ottt ettt oo 1
HIEOUCHON. .ottt 1
11 General HATOQUCHON v...ovoveerervescosesvsesosssemsssssssseese s . 1
R 3
13 OBJECHVES ottt 6
131 MM ObJCCtVE oottt seseeesesessese s 6
1.3.2 SPecific ObJECVES w..oovwvsvrerrvesosessrsrsssessesesesesoe oo 6
CHAPTER 2 vttt vttt oo 7
LHEIAMUIE REVIEW..oooto ettt oo 7
2.1 Origin and distribution of Pomegranate..................ccoveovemmomm 7
22 GIOWING CONGIHONS ..o 8
2.3 Punica granatum cultivation in Sri LB oy assssinins s moomemrs s ssstsmmem e oo 8
24 Biology Of POMBEIANGNE. ... scsss st mserssssasssstromeeresesy s msms e e 8
241 PIant MOIPROIOGY ..ottt 8
2.4.2 Flower morphology and pollination............ccv.vvvvveovoo 10
2.4.3 Fruit e 11

25 Malee PINK VAIICLY .o..ceoeveooensrsesomesosososesessoosooeoo 12
231 Quality ASSESSMENLS oo 12
2.52 Botanical ChATACETIStCS. .vo.v..ovvevsrserosoesosoesrsensosos oo 13
253 CrOP MANAGEMENL ..ot 16
254 PeSt AN DISCASES ...o.cevvovcovsescososososos oo oo 16
235 RESPONSE 10 Fertilizer w.ccv.cvoeovecvsenosrsosesso oo 16

26 TAXOMOMY...o oottt eesrseses oottt e .. 16
2.6.1 Classification of Punica BOBRAEUIEL i omcvrvss s 55 s oo 5855 5o 16

2.7 Significance of Punica EFCUTUI »ixusssanvercvos s 55156555855 8885 st e s 17
B L RO VAR o st ettt e e 17
2.7.2 Chemical Constituents of Pomegranate ............ccocoomvvvooooo 18
2.7.3 Industrial and Medicinal USes ... 19

2.8 Pests and diseases related to Punica granatum..................ooooocommo 21
2.9 Conventional methods of propagation Punica granatum. ... 21
2-9-1 8eXUal PrOPAGALION ...ttt 21
L 21
R el L 23
2.9.2.1 Hardwood L 23

\/i 1



2.9.2.2 AL LAYETING cutiitieiiieiie ettt s 23

2.9.3 MICTOPIOPAZALION ...vieviiiieivieirerie ettt s 24

2,10 Plang Tigsiie CUltire: i1 P, S areituli s sssomssanss oo s s s sssssevvin sovirs 25
2.10.2 ADDIIGATIONS +xuieasus suswsssassnisss e vus samssomas 8 eess (54588785853 $5455 55 SSTEEFHH 46 FF0eevaes snmswynan sares 27
CHAPTER. B .. ommeronamsmnes s smmamson comssas assmns oo o o 58 658553 G583 EE34554 S35 Haoi oy B RS P A AR A 28
Materials and MeEthOdS. . .ouuiiuiariiiie e s 28
3.1 LOCALION 1evteeeiteeiieeiie sttt IO PSPV R PRSI 28
3.2 Preparation of Stock Solutions for Culture Media..........coovviiiiiiiiiiniiii, 28
3.3 Preparation of Culture Media.........covvviiieiiiiiiie e 29
3.4 Sterilization of Culitite Mediawwmmmmmmmmmmsimessmmss e s me s s 30
85 Explant SOlECEIOI ... e sewmsss swsmmmsms vmms e 6585w e sys oy 7o a0 v s s 5os S R ssseo o sesis 30
3.5.1 Pre-Test for explant SEleCON.......omvemeosensmvessnssssss s sinssns sasssmms swesssmasises s osszs 31
3.6 Surface Sterilization of EXplant .......ccccovieiiiiiiciiiiiii e 31
3.6.1 Pre-Test for phenolic compound in surface sterilization and initiation............... 31

3.6.1.1 Preparing different types of media......cccooviiiiiiiiiiiiiciiiii 32

3.6.1.2 Used sterilized liquid paraffin.......ccccevvviniieiiiniiiiniiiciiiciie e 33

3.6.1.3 Washed by using Streptomyein SUITALE, s commssmmsmsmsssossinsssmssismarions 34

3.6.1.4 Washed by using Streptomycin sulfate and before culturing shoot tips dip in

to citric acid + ascorbic AcId SOTILION. ...cuvmneencesmmsne seosuisanisssanssasssmssass csssammsasavesios 35

3.6.1.5 Transfer the shoot tips another CONtAINEr ........coovvevveerieiiiieniiciciine 35

3.6.2 Pre-Test for bacterial contamination . ........ccccoeveviievieiciiiiiic i 36

3.7 MUTPIICATION ...ttt 38

3.8 ROOE INAUCTION 1uvtiiiiiitiieiies ettt ettt et enb e 40
CHAPTER Ah........ conuvwnsn s ovnsissssss s s s s s 55855 s s 4555508 08 08105 S0 i e s s 05 oo vy 41
RESUIS: A1IE. QIS CUSSTONIS .o ressenmmmnemenesmis e oo s 555554 85 75585355 454645 50579860 555040 8 5503 48 93 S50 5509 41
4.1 Surface StErIliZatION . iiuviiieeriiieieetee st s s 41

4.2 MUTEPIICATION ...ttt ae e sae e an s 47

e B e Yo 18 s e LB Te] T ) s D OO 49
CHAPTER 5 oottt ettt ettt sttt et b et sb e s bttt re e sae e see b s saa e saeen b eneene e 50
COTICTUSTOIY 1 s s i S4B S A I S G S 50
CLIAPTER 61 .. . rsmemnsinns nsipsinsomsss 655515 5555550555 5545005555484 45 5030 S5 TS P R AP SR 51
RIETETEIICES .. covrervrsemcnmneesurmmmennnas smmws s onsssmsmssns ans soms e anss s smsbn 645 5544 FE04 48 CHRRHOH R ASS B AATROR D55 51

il



