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ABSTRACT

The regeneration of leek plant from rootstock (leek bulb) was tested using Aloe vera
gel and banana peels as natural growth stimulants. This experiment was carried out in
the Faculty of Technology of the Eastern University, Sri Lanka. The treatments were
arranged in randomized complete design (CRD) with six replicates. In this experiment,
6 treatments were made with different percentages of natural growth stimulants, they
are T1- Control treatments (Water), T2 — 10% Aloe vera gel solutions, T3 —20% Aloe
vera gel solutions, T4 — 10% Banana peel solutions, T5 — 20% Banana peel solutions,
T6 — 10% Aloe vera gel + 10% Banana peel solutions. During the time immersed in
the hormone solution, stem length, number of newly formed roots, root length and
after planting in the soil, number of leaves, leaf length, leaf width, stem height and
after harvesting, fresh weight of roots, fresh weight of stem and fresh weight of leaves,
number of roots and dry weight of roots, dry weight of stem and dry weight of leaves
after drying in direct sunlight for three days are among the parameters measured. The
results showed that Statistical analysis confirmed significant differences between
treatments for all evaluation parameters (P<0.05). T6 treatments had the highest stem
length (9.12+0.38 cm), number of roots (14.33+0.72), and root length (1.68+0.14cm)
values when immersed in hormone solutions. In addition, T5 and T3 treatments also
showed significant growth. After planting in the soil, the number of leaves
(9.33£0.42), leaf length (60.05+2.10 cm) and width (3.02+0.21 c¢m), and stem height
(71.23£2.14cm) were measured in the T6 treatment, which showed the highest growth
rate, and in addition, the TS, T3, T4 and T2 treatments showed a significant growth
pattern. The lowest growth rate was noted in T1. Even after harvesting, T6 treatment
showed the highest growth in fresh weight of leaves (34.83+1.51 g), fresh weight of
stems (22.95+0.91 g), fresh weight of roots (3.75+£0.37 g) and number of newly formed
roots (92.67+5.04), while T3 and TS5 treatments were second in terms of growth rate.
When examining dry weight of roots (1.50+0.12 g), dry weight of stem (3.55+0.04 g),
and dry weight of leaves (7.70+0.48 g), T6 treatments had the highest weight, followed
by TS, T3, T4, and T2 treatments in that order. Overall findings of the study showed
that 10% Aloe vera gel + 10% Banana peel solutions (T6 treatment) was most
successful in regenerating leek plants from leek bulbs and improving growth metrics

of leek plants in sandy regosol.



TABLE OF CONTENTS

DECLARATION .ttt ettt e b e sttt ekt e e e e s abeente e b e snbaenseesaseesneesenennns 1l
DEDICATION wiusis cumsuuns s svmsssvsnasissns sn 6645555845 555505 45 ami e smsns smams ssmiens s cnnas smans anasms s s e s mmssmmmamssmsr Y
ACKNOWLEDGEMENT ...ceeiiiteiiitteitt ettt ettt sttt et e e s e st e e ssaa e e sab e e e sanaeannneeesnneeenaneas vV
ABSTRACT ...ttt ettt ettt ettt e b e e a e e e e ee e en s e e eteeesbeesbeebeeeabeen b e e teeeabeebaeenbeentteaaras VI
TABLE OF CONTENTS ixasisussnusussosss suunsne s cunssss svwansss ssicssns s55555500 6555550 505550555 56 45/05005 £44A858 050 5500 G0 £ VIl
LIST OF TABLES ...ttt ettt sttt ettt e bt e s ate e teesaaeeteeenbeenneeeneas X
LIST OF FIGURES ...ttt ettt et be e et e et e et eesataeeneeennee e XI
LIST OF ABBREVIATION ssessssusssmysn sonsnmmsassmsvmss sawsn s s sss o a5 s 15 o5 555575 615355153 4095 Xl
CHAPTER O1 <.ttt bbbttt e b e skt e s et e et e e beesseeenneesseesraeesaeesnseesnneas 1
INTRODUGCTION ...ttt ettt ettt ettt ettt e seb et e st e sttt e sate e s sna e e et e e ssbaeesnneaeanseaennneeens 1
I O] o =T o1 £ TSRS 4
CHAPTER D2 ..ttt ettt sttt b e sttt eshe e e beesnneenaeens 5
LITERATURE REVMIEW cusmms o cxsosissn s 65563555 55555 st uss sainems smssonns snman s sssmssmnsnsns s sn smomsss srmsmanns 5

B B o To T Aol UL (U SRR 5

2.2 LEKS. et e e e et a e e aareeenns 5
2.2.1 Botanical ClassSifiCation .......cccoiiiiiiii et 6

2.2.2 MOrphology Of LEEKS ...c.eiiiiiitieiiiiie et e 6

2.2.3 0rigin and DistribUtiON......coiuiiiiiiiiiee et 7

2.2.4 Nutritional Value Of LEEKS.....cccocieiiiiiiiiieeiiieete et see e s stne s s n e 8

2.2.5 Health Benefits Of LEEKS....couuiiiiiiieiieiiecce e 8

2.3 Plant Growth REGUIGTOIS ....ceiiiiiiee ettt et e et 11
2:30 ] PRI s somsaisin 0655555045, 50500 5 50 SR04 oA 5 b5 8 4 40 0 18 A RS B4 8008 A AR 12

2.3.2 CYEOKININS ottt et e et e e et e e e e et e e e e e ara e e e aees 12

2.3.3 GIbBEIEHIN (GAB).uii ittt e e et eneeens 13

232 EXAVICIE: crumumimnsammsmsssite. s s oo smess it e s 75 s s 0 5. VR0 40T e P £ 13

2.3.5 ADSCISIC ACIH ...t 13

2.4 Organic Plant Growth HOrmMONES .......viviiiiiiiiec e 13
2.4.1 Advantages of Using Organic Rooting Substances or Organic Hormones........ 14

2.4.2 Different organic substances for plant rooting........ccccceeeviiiiiiiiiiii e, 15

2.5 BANANA Lo e e e e e e e 15



2.5.1 BaNAN@ PEEIS ..coieiiiiiee ettt e e 16

2.5.2 Nutritional value of banana peels.........coouiiiiieiiiiie e 17
2.5.3 Effects of banana peel on crop production .........cccceeeveiiiiiiiiiiiieecccece e 17
2.5.4 Effects of banana peel rooting hormones on crop production ............ccccveee... 18

B SN AV o == o LR RS S 19
2.6.1 Nutritional composIition OF AlO€ VBTG . wssssrumussssssimusnssssvsasssnsrsesinnssisansosssssssasasss 19
2.6.2 Benefits of using Aloe vera gel as natural rooting stimulant............c.cccecoeene.. 21
CHAPTER 03 ittt sttt h ettt ee bt e eb bt et e e e nbe e sbeesateembeeseeeseeennes 22
MATERIALS AND METHOD ....c.ueiiitiiieitestieet ettt ettt et se e esneeeneeas 22
3.1 EXPEriMENtAl SITE wuvvviiieiii e 22
3.2 EXPEriMENTal DESIEMN cmumssemmrsn somstin s smmmmsssmimss i 555 5o nsihss sone i b S50 sbeitosiinit s 22
I I (= o 1] L 22
3.2.2 EXPerimental DESIZN ....cccuii it 23
3.3 Preparation of natural growth stimulants .........cccccooeviiiiiiiiiiiii e 23
3.3.1 Banana peel liquid solution preparation .........ccccccvvveeieiiiiiiiiciciiec e 23
3.3.2 Aloe vera gel Preparation. .. ... 24
3.4 Regrowth of leek bulb as planting material.......cccccoooiiiiiiiiiiiee e 24
3.5 planting of leek bulbs in Polybags......c.coovviviiiiiciiiiecee e 25
R O ) (=Y ] o V=TSO PR UPUR R 25
I T o ] = 25
3.8 Pest and disease ManNagEMENT ......eeoiiiiriieiiee et ste et e seee et e e seree e es 25
3.9 MBASUIEIMENTS ..ceiiiiiiiie ittt e e e e e et e e e e e s e e ee e s 25
3.9.1 Measurements taken while in natural growth stimulants.........cccccoviieeninenne. 25
3.9.2.1Stem 1ength (CM).eeieiiiiiceecee e e 25
3.9.1.2 Number of newly formed roots .......cooeeiiiiiieiii i 25
3.9.1.3 Newly formed root length (€M) ....coocviiiiiiiiiie e 26
3.9.2 Growth parameters after planting in polybags..........ccocvveviiiiiiiiiiiiiccieec, 26
3.9.2.1 Newly developed shoot length (CM)......cccoviiiiiiiiiiiiiiiieccceeeeeee 26
3.9.2.2 Numbet of newly developed 1€aVes wuwusssmssmonmsmsmmsnes mmss ssgossm ssomimess 26
3.9.2.3 Width of newly developed leaves (CM)......cccovveieiiiieiiiiiecie e 26
3.9.2.4 Length of newly developed [eaves (CM) ..oeeeeviiviiieeieciieeeecieee e 26
3.9.2.5 Number of new developed rootS......ccouiiiieieiiieiiece e 26
3.9.2.6 Newly developed root length (€M) .....cocviiiiiiiiiiiiiiic e 26
3.9:2.7 Fresh WBIEH 0T |S8K PIBITE (8) ses.sssnwssnsssinumin o snisessamss et s s 26

\VAllI



3.9.2.8 Dry weight of leek plant {8).....eeevueeeiiieeeee e 27

B s = Tl | AT | — 27
CHAPTER D4 ...t e e e 2 et e e e e e e et ee e e et ettt e et e et ttae bttt bt e e be st e neeeseeeeeeeeeees 28
RESULTS AND DISCUSSION. ...ttt 28
A1 RESTIES sumsmmensmsmsmsmmsssassssmssomssssimss sme oo sy e s 5 s s A5 5 0 e A S S S S o 28
4.1.1 Traits of regrowing the leek bulbs in Liquid medium .........cccceeeviiiieeviieeecieees 28
A0, STEIN JERNETI o cuiunansnionngs sossninsnsissss siminsssnnsn o ssssn hass s £has 5o sasussass i S48 Sk £¥pumme 28
4.1.1.2 Number of newly formed roots ........occueeiiiiiiieiiee e 29
4.1.1.3 Length of newly formed roots .........ccooiviiiiiiciiiiec e 31

4.1.2 Traits of regrown leek bulbs in soil medium.........ccooociieiiiiiiiie e 32
0 00 N =Y 1 =Y T =4 o RS 32
4.1.2.2 Le@f IENGLN 1.eeiiiiieiie e 33
A,1.2.3 Lt Wit h.s s smmssmsmsmmmssmmsmsssmos s swssssssssssmssssysesn bassyss s s s seas e sompssesnvs 34
4.1.2.4 NUMDEr OF [@AVES .....iiiiiiiiiiiie e 85

4.1.3 Traits of Leek plants after harvesting .......ccceevvvviiiiiiiiiieeeee e 36
4.1.3.1 Fresh Weight Of STEM ..evviiiiiiiiccc e 36
4.1.3.2 Fresh Weight Of [€aVES .......eiiiiiieiiiie e 37
4.1.3.3 NUMDBETr OF FOOTS.cueiiiiiieeciee e 38
4.1.3.4 Fresh Weight Of r00tS .....eiiiiiiiiieccccee e 39
4.1.3.5 Dry Weight Of SEEM ..o 40
4.1.3.5 Dry Weight Of STeM ...ciiiiiiiiiiece e 41
4.1.3.6 Dry weight of |6aVes.cosammmsmsmammssmmamm s e stz 42
4.1.3.7 Dry Weight OF FOOTS coouveiiiiiiiie et 43

B, 2, DISCUSSION. - e smmmmmnmsnnmassos scmssms smasmmsassammmmsnsssis smssmss s ini i st 5 win i S 555N AR S 65 SRR 44

L o a7
CONCLUSION ettt e 4 e 42 o2 e e e e e e e e et e et e et tebeste bt bebebses s nenenene 47
5.1 RECOMMENUBTIONS oot cisssmnoss i svanssiosnamons io fssnssvs s 5755asa o amsass .8 45455 65 4985 ¥5 56 478 65 nmermviasmanss 47
512 SUBEESTIONS suvervmsmsmmses o vsmsssss s e s s 5 s s S S O A SRR S B S P RS 48
REFERENCES ...t e e e e e e e e e ettt e e e e e e e e e et e e e e e e e e eeaaas 49



