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ABSTRACT

This study compared t he effectiven ess of n atural and artificial ho r mones on growth
performan ce (height) an d root development o f f r uit tree cuttings in Bindura, Zimb abwe. P re -
treatments that were app lied to select fruit tree cuttings included natural hormones namely
honey, aloe-Vera , onio n jui ce and banana pe el powder( soak ed for 5 mi nutes) , Artificial
hormone in different con centrations namely gibbe rellic concent rations of 0,5ml s and 0.7ml s
(soaked in 5 minutes) and Control with untreated fruit tree cuttings. A compl etely random ised
design was used for thi s study . Black po lyt hene pots were used for plant ing the pre -treat ed
different fruit tree cutt ings. Result s obtained fro m thi s study showed the effectiveness of p re -
treatments in fruit tree c utt ings treated with Honey and Aloe-Vera w as se venty five per c ent
(75%)  in  Avocado  and  O range  t rees,  gibberellic  showed  twenty  p er  cent  ( 20%)  pe rforman ce.
This study showed that there is  signi ficant diff e rence in performance of pre - tr eatments in
growth and root dev elop ment of f ruit tree cuttings (p ˂  0.05). Result s obtai ned from thi s study
indicated that treating fr uit tree cutting with aloe -Vera and honey p rodu ce good results in
growth and root develop ment. Nursery growth p erforman ce w as measur e d in terms of height
for a period of tw elve weeks. Fruit tree cuttings s ubjected to Aloe -V era juic e reco rded highest
mean height ov er the per iod of twelve we eks. Th i s  study recomm ends aloe-Vera and hon ey
(natural hormones ) for g r owth perform ance and ro ot development of fruit tr ee cuttings.
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CHA PTER 1:  I NTRO DUCTI ON

1.1  BACKGROUND  T O  THE STUDY

The  global  fruit  industry  has  grown  signi ficantly  in  the  later  years  due  to  rising  consumer

demand, year -round prod uct availability, better breeds, and innovative pro duction techniques

(Clark and Finn, 2014) . S ub -Saharan Af rica is pr ojected to experi ence sig nificant growth in

demand for fresh fruit on account of f actors such as shifti ng dietary habits toward healt hier and

more sust ainable di ets, e xpanding rates o f urb anization, and g rowth in th e economy o f th e

region and population (James and Zikankuba, 2017). Despite being less expensive and

requiring less techni cal know -how, conv entional tree b reeding t echni ques are slow and

uncertain in their results. Conventi onal cultivars are photoperiod -d epende nt and yield little.

Consequently, the need f or rapid mul ti p lication of cultivated plants in Zimb abwe is  an urgent

step that must be taken to meet the growing demand for food. Natural and artificial hormones

could be used to mul tiply plants at the ti me improving yield and enha ncing biodi versity

(Srivastava, 2002). Thes e natural and syntheti c h ormones are plant gro wth regulators (PGRs)

equivalents. In addit ion to mediating environme ntal stress with low conc entrations of plant

hormones, they can influ ence cell divi sion, cell  ex pansion, and cell structur e and function.

Plant  hormones  are  che mi cal  signali ng  compounds  that  are  g enerated  at  s pecific  sit es  within

the plant, but only in ver y small amount s. Th ese h ormon es are n aturally p r oduced by the pl ant 

itself,  though  certain  fun gi  and  bacteria  c an  also  c reate  ve ry  sim il ar  chemi c al  compounds  that 

can  influe nce  plant  gro wth  and  d evelopment  (Srivastava,  2002 ).  A ccord ing  to  (Mishra  an d 

Kumar,  2022 )  plant  g ro wth  hormones  are  ess enti al  components  that  can  control  the  ov er all 

outcome of plant gro wth and d evelopment. They 

have an impa ct on gene  e xpression and trans criptio n,  as well as c ell ular divi sion  and growth 

(Hu et al, 1986). Plant gr owth regulators a re synth eti c plant substances that  have been utili zed 

in agricult ure for a consid erable pe riod. The five major groups of PGR are auxins, gibberellins, 

cytokinins,  abscisi c acid, and ethylen e  (D ay & Lo veys, 1998). Also,  a large number o f r elate d 

chemical compounds that function as hormones are synthesized in the laboratory. The majority 

of  plant  growth  regulators  can  be  uti lized  in  large -scal e  comm erci al  agr iculture,  invol ving 

horticulture and other agr icultural fa rms. The spe cific growth stage of the p a rent plant  (Day & 

Loveys,  1998),  the  ti ming  of  the  cutting  when  it  was  harvested  (Darwe sh,  2000) ,  and  the
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particular type of synthe ti c plant growth regulators that was applied (Rowzack, 2001 ), all

influence cutting rooting success. Due to the high cost of synthetic P GRs and the risk of toxi cit y

in plants, humans, and anim als due to overdosing synt hetic P GRs are being rapidly replaced

natural altern atives (Cutl er, 1990).

Natural  plant  extra cts  are  abundant  in  various  plant  hormones  and  antioxidants  that  can  be

utili zed to enhanc e, initi ate, and a ctively promote the growth and d evelop ment of other plant

species. These plant gro wth hormones include auxin, gibberellins, and cytokinins, as well as

natural gro wth inhi bit ors and regulators for ex a mpl e flavonols, abscisi c acid, phenols and

ethylene (Juanit a, 1988) . B ecause of their antibact erial properties and/or co mposit ion, natural

hormones such as hon ey , aloe Vera, b anana pe el s, and coconut water c an be us ed to indu ce

rooting process of stem cuttings as well as facilitate air layering technique of plants

(Karun arathna and Kum uthi ni, 2016) . Howeve r, written scientific evidenc e on the e ffect of is

limi ted.

1.2 PROBLEM STATEMEN T

In creasing  global  popula tion,  climate  change,  as  well  as  incr eas ed nutrit ional  demand,  it  is

clear that the world will need to produce more fo od in the future. Naturally occurring plant

hormones are less frequently uti li zed in place of artificial hormones and there is li ttle

knowledge on natural ho rmones or insu fficient information on how to utilize them. Artificial

hormones are ve ry expen sive, so it becomes difficult for people or poor rural people to buy and

to plant trees. Natural hormones are less costly to obtain, can produce greate r or longer -lasting

responses, and a re gen erally less prone to de gradation (Clyaw etal, 2 003) . Fu rthermore,

propagation techniques l ike budding and grafting require spe cialized skil ls that farmers may

not have. In that c ase, th e production o f low -qu ali ty fruits is a common o ccurrence and that

discourages a lot of fa r mers. It would thus be worthwhil e to improve fruit crop yield and

quality t hrough foliar ap pli cation of plant hormones.

1.3 JU STIFIC A TION

This study is  focused on comparing growth pe rformances of tre e spec ies using different

artificial and natural hor mones. Generally, from the researcher’s knowled ge, information on

plant growth ho rmones i s very sca rce later alone how they compar e. This study will therefo re

make  information  on  the  use  of  natural  ho rmone s  for  the  growth  pe rform ance  of  fruit  trees
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more widely avail able an d accessible to the general publ ic. Thus, the study will help cover the

gap in information deficit among farmers in Bindura and the country. It will also help the

farmers realize returns from fast growing trees that are highly produ ctive and nutritious. Trees

that are propag ated throu gh methods like grafting and budding ar e v ery exp ensive and requir es

a lot of sp ecialized skill thus the use o f plant g rowt h hormones com es  in han dy at it is gen erally

doable and inexp ensive.

1.4 AI M

To assess nursery gro wth performan ce and  root de velopment of fruit tree cuttings t reated with

natural and artificial hor mones at BUSE Nursery.

1.5  OBJECTIVES

1.5.1 To dete rmine the m ost effective pr e-tr eatme nt m ethod for  enhancing  growth of  fruit tre e

cuttings and root develop ment

1.5.2  To  compare  the  gr owth  performan ce  of  f r uit  tree  cuttings  treated  with  different  pre -

treatment m ethods.

1.6  HYPOTHESES

1.6.1 There is no signific ant differenc e in perform ance among select ed pre - treatm ent methods.

1.6.2 There is no signi fi cant diff eren ce in nu rser y growth pe rforman ce o f fruit tre e cuttings

among different hormone s.

.
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CHAPTER 2:  LI TE RATURE  RE VIEW

2.1 IN TR ODUCTION

Successful  produ ction  of  fruit  c rops  r equires  careful  planning  from  the  ou tset.  C apital  input s 

like seedlings are high a nd for most of them, income cannot be exp ected for several seasons .

This is associated with the shortage of sp ecialized skills to train farmers on easy and a fford able

ways to propag ate f ast - growing trees. In r ecent years th ere h as be en a n int ensification of

investm ent in general tree planting though not specificall y on b etter methods of tree

propagation. Due to thi s knowledge gap evidenc e suggests that the prod uction gap betwe en

small -scale subsistenc e farming and larg e commercial agriculture has been consistently

increasing ov er time. In addit ion, small -scal e fruit tr ee production i n rural and urban

hist orically operated larg ely independen t of compr ehensive instit utional support systems. As a

result, these smaller -scal e produc ers hav e f aced r estricted a ccess to essent ial support services

and limi ted opportunities to compete effectively w ithin agricultural markets  (Dhaes e, 2001).

Tropical  fruit  tre es  a re  i n  general  extremely  h ete rozygous  and  h ave  lengt hy  juvenile  periods

and that makes othe r processes like genetic impro vement a slow process. T here is, therefore, a

great potential for increasing productivit y by the use of plant grow th hormones, once the

control mechanisms invo lved are und erstood. P la nt hormones occur entire ly in plants and act

at extremely low concent rati ons to promote or inhibit the growth of cells and tissues. They also

cause the dive rsity of str uctures su ch as leav es, ro ots, or flow ers and additionally, they cont rol

the reaction of the plant to environmental fa ctors such as gr avity. In the p ast propagation of

fruit  trees  was  commonly  done  through  a  seed  which  was  a  very  slow  process. Seed

propagation cannot me e t t he current dem and fo r fruit trees h ence th e need for fast -tr ack

propagation measur es (G hosh, 2000). Thus production of large amounts o f planting material

for tropic al fruit tr ees h a s become increasingl y im portant (Hiti -Bandarala ge, 2017) . Of late,

the use of plant growth hormones is a promising technique for seed germ ination and rooting

(Suman, 2017). Fruit cro ps that ar e prop agated as exually are e asier to maintain their gen eti c

purity (Bordolui , 2017)
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2.2  TROPICAL FRUITS UNDER  STUDY

2.2.1 MANGO

The mango tree ( Mangifera indica L.) is a member of the Anacardiac eae fami ly which is grown

in a  wide range of r egions across the world (Bor dolui , 2017). The foundati onal element of a

prosperous fruit industry is  the uti lization of high -quality, healthy plant material. To increas e

mango production, farmers and br eeders a re searching fo r the sim plest a nd least expensive

methods of breeding. There is therefor e a need for high -quality planting material and that

requires mor e r esearch. C urrently, plant growth hor mone that aids rooting o f cuttings have be en

identified and the most commonly used in mangoes is IBA. The stem cuttings experience

rooting when IBA is appli ed exogenously. IBA both multiplies the amount of roots and

improves their growth. Auxin is  a commercial application in cutt ings and plays a function in

rooting. The rooting pe r centage rose afte r the a pplication of 2000 ppm IBA. IB A ther apy

improved the quali ty and  quantity of roots in the injured ar ea  (Kum ar, 201 3).

2.2.2 CITRUS

It is  b elieved citrus f ruits originated f rom S outheast Asia and ar e a genus within the Rutacea e

family (Roger, 2001). O r anges and othe r citrus fruit s often have the highe st concentrati on of

vitamin C. They also have unique quali ti es like ant i -inflamm atory, anti-c anc er, and antioxidant

qualiti es that are vit al to human health. When it comes to producing citr us fruit, veget ative

methods are preferred ov er sexual propagation because they offer sev eral benefits, such as true

to type and the abilit y to produce a large number of new plants in a small area from a sm all

number of stock plants. According to (Daw a, 2013), rootstocks grown through vegetative

reproducti on dev elop longer and more roots. Plant growth hormones enable the sim ple, quick,

economical, and mod est propagation of cuttings  ( Dawa, 2013 ).

2.2.3 GUAVA

The delightful fruit guava (Psidi um Guajava L.) is a member o f the M yrtaceae family (Rashad,

2018). According to (Ras had, 2018), this fruit is pe rfect for ensuring nutritional security and is

a resilient plant. Originating in tropical America, it is grown in both subtropical and tropical

climates. It has a high pec ti n, mineral, and vitamin C content. The fruit has a high ascorbic acid

content and is a prolific bearer (Nitin, 2016). It can withstand drought conditions and has a wide

range o f adaptabili ty and year- round fruitin g poten ti al. According to (Per eir a, 2017), th ere ar e

two  methods  for  propagati on  by  cuttings  which  include  root  cutt ing  and  shoot  cutting.  The
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cuttings  ought  to  come  from  a  robust,  flexible  plant.  To  encourag e  roots,  the  cuttings  must  be 

treated with plant growth  regulators.

2.3 PLA NT GROWTH HOR MONES

Plant  hormones  c an  be  c lassified  into  five  groups  based  on  their  chemical  structures  and  th e

specific responses they el icit within the plant. (Kob ayakaw a, 2017), Cell s have to be competent

to perceive the chemica l to respond to a hormone, for some c ells the lack of c apacity to

recognize the hormone  re duces their abilit y to resp ond.

The hormones utili zed i n plant propag ation c an either be natur ally occu r ring or syntheti c to

mimi c the structure and effects of naturally occu rri ng plant hormones (Westwood, 2003). The

commonly used hormon es ar e natur all y occu rri ng becaus e they are les s costl y to obtain,

resulting in less or more prolonged lasting respo nses, and can b e less pr one to degradation

withi n the plant and during storage. Naturall y prod uced plant hormones can be categori zed into

five main g roups’ auxin, cytokinin, gibber ell in, a bsc i sic acid, and ethyl en e ( Weiner, 2010).

These natu rally occurring plant hormones are also present in artificially pro duced plant g rowth

regulators. In p articular, there a re artificially p r oduced v ariants o f cytokinin, ethylene, and

auxin hormones (Kobay a kawa, 2017). While the chemical structur es of th ese artifici al auxin

and cytokinin compounds may not be identical to the natural plant hormone s, they have similar

effe cts on the plant (Wal sh, 2003).

2.4 ROLES OF  SPECIFIC PLANT GROWTH HORMONES

There  are  five  main  classes  of  plant  growth  regulators  used  in  plant  cell  culture  and  their  full

descriptio n is found belo w.

2.4.1 AUXINS

Auxins are compounds that positively influenc e cell enla rgement, bud fo rmation, and root

initi ation (Maji, 2002). They also promote the p ro ducti on of other hormon e s and in conjunction

with cytokinins, they control the growth of stems, roots, flowers and fruits (Daphne, 2005).

IAA, IBA and 2, 4 -dichlorophenoxy acetic a cid (2, 4 -D) as well as pictogram are often added

to nutrient media. Acco r ding to (Pierik, 1987), the naturally occurring auxi n, IAA, is g enerall y

added in a con centration of 0.001 to 10 mg/m l for better results.
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2.4.2 CYTOKININS

Cytoki nins  are  regularly  used  to  sti mulate  growth  and  development.  The  common  ones  are

zeatin, kinetin, BAP, 2, P , and 2 - Isopentenyl adeni ne (2iP (Slate r, 2005). Th ey usually p romote

cell division, especially if added together with an auxin. In high concentratio ns (1 to 10 mg/ml ),

they can indu ce adventi ti ous shoot formation, but root formation is gen erally inhi bit ed. They

promote auxil iary shoot formation by decreas ing apical dormancy- a condition where

vertical growth supe rsed es  lateral gro wth in a pla nt  (Slater, 2005).

2.4.3 GIB BERELLIC ACID

Gibberell ic acid is the co mm only used hormone though it is very vital to bear in mind that it is

heat sensitive h enc e a fte r autoclaving, 90% o f it s biol ogical a ctivity is  lost (Pierik, 1987). In

general, gi bber ellins i nduce elongation of internodes and the growth of plants or buds in vitro .

They also br eak the do rmancy of isol ated emb ryos or se eds. Gibber ellins usually inhibit

adventitious root formation as well as adv entitious shoot  formation  (Slater,  2005).

2.4.4 ABS CISIC ACID

Abscisi c  a cid  (ABA )  is   most  commonly  uti li zed  in  plant  tissu e   cult ure  to  sti mul ate  dist in ct

developmental proc esse s for example som atic embryogenesis ( Kuzya kov, 2019) . It is

composed of on e chemic al compound normally p roduced in the le aves of plants, originating

from chloroplast when plants are stressed (Tsai , 1997) . It acts as an i nhibi tory chemical

compound that affects bud growth, seed, and bud dormancy (Else, 2001). In plant species from

temperate p arts of the wo rld, it  plays a  role in leaf  and seed dorm ancy by in hibi ti ng growth.

2.4.5 ET HYL ENE

Ethylene is a natur ally occurring plant growth regulator that occurs in gaseo us form (Clyawetal,

2003). It is most commonly associated with contr oll ing fruit ripening though it s uti lization in

plant ti ssue culture is n ot as common (Clyaw e tal, 2003) . How ever, et hylene pr esents a

particular ch allenge for p lant ti ssue culture. Certain plant cell cultures generate ethylen e, and

if it s levels accumulate signi ficantly, it can inhi bit the growth and developm ent of the culture.

The type of culture v es sel u tili zed and it s method of closure a ffect the gaseous exch ange

between the cultur e vess el and the outsi de environment which in turn influences the lev els of

ethylene pres ent within t he culture.
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2.5  SOURCES OF HOR M ONES

2.5.1 HONEY

According  to  S anderso n  2013,  state  that  just  1  tablespoon  (15  ml .)  of  honey  contains

approximately 64 calori e s and 17 grams of carb oh ydrates, p rimarily in the form of sug ars most

of which come from sug a rs. Honey appears to provide plants with a significant boost. Honey's

antibacterial and antifungal qualities ar e the reason it works w ell as a natur al rooting hormone.

Using honey to protect plant cuttings from dang erous infe ctions enhance s the abilit y of the

cutting's natural rooting plant hormones to promot e and sustain root gro wth. C ertain plant

species can succ essfully root without the assistance of addit ional rooting hormones, but other

plant species might n eed the extra help th at natur al substances like honey can offer to root an d

establish themselves.

According to ( Firth, 20 17), honey cont ains nat ural compounds that c a n act li ke rooting

hormones, helping to stimulate the growth of new roots on the cutting. While the exact

compounds in honey that stimulate root growth in plant cuttings have not been fully identified,

several studi es have sug gested that hon ey contai ns a  va riety of c ompoun ds such as enzym es,

sugars, and vitamins that may play a role in p romoti ng root growth. The p roperties of hon ey

help Improv e moi sture retention. Honey is hygroscopic, meaning it absorbs moi sture, which

helps retain moi sture on the cut end of the cutting, which is im portant fo r t he development of

new roots.

According to (Ratiha, 20 12) , honey is a supe rsatu rated solut ion of mainly sugars, with more

than 70% sugars and less than 20% water. The sugars make up about 95% of the dry weight of

honey. The main sugars are the monos accha rid es fructose and glucose which are the most

abundant at 70% of tot al sugars, along with the disaccharide sucros e, made of glucose and

fructose joi ned togeth er) which we norm ally cal l ‘sugar’. It also contain s small quantiti es

of oligosaccharides, whi ch ar e types of sugars that are comprised o f short chains of

monosaccharides. S tudi es have shown th at apa rt from plant hormones‚ a nother main f actor

promoting rooting forma ti on is sucrose (Aboel, 2 002), and th at oligosacch arides d eposited in

the cell wall of plants i nd uce root formation and growth  (Mehrab ani, 2016).

There  are  s ever al  vit ami ns  present  in  honey,  suc h  as  Vitamin  C  and  Vitamin  B1  (thiami ne)

which  were  found  to  hel p  with  the  ini ti ation  of  r oot  in  cutt ings  in  many  plants  (Turetskay a,
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1968).  It  has  been  known  for  a  while  that  vitamins are the  promoter of  root -forming  factors  in 

several plant spe cies (Ch ee, 1995).

2.5.2 BANANA PEEL  POWDER

Bananas c an stimulate root growth in plants. Banana peels, in particula r, contain calcium which

is known to promote roo t growth and help add ox ygen to the soil . Additi onally, banana peels

also contain m agnesium which assists with phot os ynthesis, a crucial proces s for plant gro wth.

Furthermo re, th e sulfur p resent in th e b anana peels helps plants d evelop str ong roots and repel

pests. When used as a  fer ti li zer or added to compo st, banana pe els can prov ide these nutrients

to your plants and help sti mul ate root growth. Bananas ar e a  ri ch source o f vital nutrients and

minerals that can help sti mul ate and support root developm ent in plants. The plant hormones

ethylene and auxin found in bananas can trigger an d encourage root formation when appli ed to

plant cuttings or seedlings

The potassium content in bananas also aids specifi cally in the formation of healthy, robust root

systems, while also promoti ng overall plant growth. Additi onally, banana pe els contain

beneficial b acte ria that ca n provide supplementa ry nutrition to the soi l when placed around the

plant. The potassium present in bananas helps directl y sti mul ate root growth, making it easier

for the plant to establish a strong root system. Furthermore, the sugars p res ent in banana peels

are b eneficial fo r the soil , helpi ng to maintain m oist ure levels and suppl y vit al nutrients to

support vigorous plant growth.

2.5.3ALOE V E RA

Aloe Vera is an effecti ve natural rooting stimul ant for plant cuttings due to its anti bacterial and

antifungal properties that protect the cuttings from pathogens. These protective qualities help

shield the cuttings from harmful pathog ens, all owing inherent gro wth hormones alr eady

present in the cuttings to effectively sti mul ate and promote root development. According to

(Kell y, 2021), Aloe Vera contains an abundant variety of beneficial n utrients including

vitamins, mi nerals, amino acids, and en zymes that are helpful fo r fu rther supporting an d

enhancing root growth. It contains a round 75 pot entially active componen ts, one of which is

salicylic acid (SA) which has antibacte rial prope rties. S o, by dippi ng the cutting in Aloe Vera

gel you can kil l off ha r mful bacteria and fungu s, thereby incr easing the chances of cuttings

successfully taking root a nd establis hing growth.
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2.5.3 PURPLE  ONIO N

Onions provide a variety of nutrients, notably vitamin C, potassium, manganese, little calcium;

iron, magnesium, seleniu m, and mi ner als which c an promote root growth. Onion jui ce is  s aid

to contain auxins which promote cell division and elongation which is a debate to be p roven

with t he results.
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CHAPTER 3:  M ATERIALS AND  METH ODS

3.1 DESCRIPTION  O F  T H E  STUDY  AREA

This  study  was  carried  out  in  Bindura  town  (17°1 8’S,  31°20’E,  altit ude  of  1100  m).  The  town

is 89 km north of Ha rare Mazoe valley ( Figure 1 ) .The veg etation ar ound B indura is a typi c al

miombo woodlands dominated by Brachystegia ( B. spicifor mis and B. boemmii) and gunuses

of Julbernadia globi fl ora. Dominant grasses are Hyperrhenia fi li pendula, H. diss olut e and

Hyperthelia dissolut e. The soil s of the area hav e a g ood nutrient content that support the growth

of fruit tr ees. Bindur a di strict falls unde r ag ro -e c ologi cal region IIb, whic h rec eives rainfall

ranging from 750 to 120 0 mm  per annum  (Mugan dani, 2012).

Figure 3.1: A m ap showi ng Astra campus Nursery at Bindura University o f Science Edu cation,

Zimb abwe.
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3.2  EXPERIMENTAL  DESIGN

The  r esearch  us ed  an  ex perimental  r esearch  desi gn  to  study  the  caus e  an d  effect  relations hip

the resear ch variables. Re search ers manipulate one variable and observe the effects on another

variable (Cres well, 2014). In this case the study added artificial and natur al hormones to see

the performance o f cuttin gs over tim e.

3.3  METHODS O F  DATA COLLECTION

The  cuttings  used  for  the study  were collected  fro m  B USE  orchard.  A  tot al of  20  cutt ing from

each sample tr ee were c oll ected giving a total of 140 cuttings. The cuttings wer e coll e cted

19nth of Decemb er 2023 and they wer e all collecte d on the same day. For ea ch tree, all cuttings

were cut to the same leng th and almost t he same ci rcumferenc e.

3.4  TREATMENTS

The experiment used fo ur differ ent types of fru it s trees that is  mango, orange, guav a and

avocado. Th e cuttings were tr eated with 6 dif ferent hormon es that is  honey, aloe-Vera,

gibberellic acid, and ban ana pe el powder and oni on jui ce. Note that gibbe rellic acid w as used

twice at different conc en tration that is 0.5mls and 0.7mls making a tot al o f 6 tr eatm ents, all

cuttings were ring bark ed. The expe riments used a C ompl ete Randomi zed Block Design

(CRDB). The expe rimen t  5 cuttings from each tr ee speci es they we re all dipped into each of

the six treatments (hone y, aloe-Vera, gibber ellic acid 0.5ml s, gibberellic acid 0.7mls, and

banana p eel powder and onion juice) once for five minutes and the process was replic ated thr ee

times before planting. Th e 5 cuttings f rom each fruit tree type were plant ed into medium sized

polythene bags covered with plastics. The result was each polyt hene bag contained 5 treated

cuttings from the same fruit tree. Control, five cutt ings from tree was planted without any

treatment pl anted int o medium si zed polythene ba gs. Each polyt hen e bag c ontained 5 cutt ings

from the same tree speci es. All sown in polyt hene bags were r andoml y placed in the nursery

to avoid pest and disease spread. The cuttings were observ ed fortnightl y through the stu dy

period.

3.5  MEASUREMENTS

The  cuttings  were  water e d  fortnightly  and  the  observed  par ameters  include d,  development  of

shoots, wilt ing and rooting. Root length and shoot height were measur ed aft er three months of
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the expe rimental metho d. C utt ings were rando ml y selected from dif fe rent tre atm ents and

control fortnightl y for the assessment. The selected cuttings were carefully uprooted and

placed in a wid e, flat bowl filled with as this allowed the soil around the ro o ts to be washed off

diligently with .water an d the polythene bags we r e car efully cut. The up ro oted cuttings were

then separat ed into their root and shoot components. Each of these compon e nts of the cuttings

was placed into it s own l abelled env elope for ea se  of identification and fu rther analysi s

3.6  METHODS O F  DATA ANALY SIS

Data coll e cted in the exp e riments were analyzed us ing one-way analysi s of v arianc e (AN OVA) 

in S P SS Version 17.0.
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CHAPTER 4:  RE SULTS

4.1 EFFECTIVENESS OF DIFFERENT PR E - TREA TMENT METHODS

ON GR OWTH AND R O O T  D EVELOPMEN T OF FRUIT TR EE

CUTTINGS

4.1.1 ROOT  AND SHOOT  DEVEL OPMENT OF FRUIT T REE S

The development of the roots in experimental fruit trees is shown in Table 4. 1. The signi ficantly

highest root length was recorded on the Avoc ado trees (5.53±0.09cm) under the Honey

treatment, whe reas the si gnificantly lowest length was for the M ango trees (2.83±0.18cm) in

the Control treatment. The Honey treatm ent was signi ficantly different fro m other treatments

in Avocado tr ees root l ength (p < 0.0 5). A lso, the Honey juic e tre at m e n t  reco rded the

signi ficantly highest root lengths for the Guava trees (4.1 0±0.17cm) and Mango trees

(5.19±2.05cm). In additio n, the two Gibberellic acids were signific antly different in Guav a tree

root length (p < 0.05). W hile the Banana p eel pow der recorded the highest root length for the

Orange tre es (4.60±0.49 cm). Overall, the effi ciency of the treatments in promoting root

development in experimental fruit tre es followed the sequen ce Hon ey > Banana pe el powde r

> Aloe Vera juice  > Onio n jui ce > Gibberellic 0.5 ml  > Control > Gibberell ic 0.7ml.

Table 4.1: Length of  roots in trees under diff erent t reatments (mean±S.D. ).

Fruit tree

Aloe Vera juice

Honey

Banana peel powder

Onion jui ce

Gibberell ic a cid 0.5ml

Gibberell ic a cid  0.7ml

Control

Avocado

4.00±0.21a

5.53.±0.09a

5.30±0.12b

3.80±0.57a

3.57±0.15c

4.00±0.41a

3.37±0.22c

Orange

4.43±0.20a

4.50±0.36a

4.60±0.49a

4.03±0.59a

3.83±0.18b

3.83±0.45b

4.00±0.12a

Guava

4.60±0.26 a

4.10±0.17 b

4.50±0.47 a

4.40±0.15 a

3.87±0.48 c

3.70±0.20 c

3.67±0.12 c

Mango

5.10±2.13a

5.19±2.05a

4.73±0.37a

3.67±0.09b

3.33±0.15b

3.37±0.23b

2.83±0.18d
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Differ ent  a ,  b ,  c ,  d ,  e  superscripts  down  a   given  co lumn  shows  signi ficantl y  differ ent  means 

(p<0.05)

While,  the  highest  shoot  length  was  observ ed  in  the  Avocado  trees  (5.60± 0.10cm)  under  th e

Aloe Vera jui ce tr eatment (Table 4.2). In addition, the Aloe Vera signi fica ntl y increased tr e e

shoots attaining highest values in othe r fruit tre e s, that is, Gu ava trees ( 4.53±0.20cm), and

Mango trees (4.73±0.23c m). However, for the Or ange trees, the Aloe V er a jui ce and Honey

there w as no signific ant d ifferen ce (p > 0.05) and a tt ained the same value of 4.43±0.20cm. The

Control treatment displ ayed the minim um values in shoot length in all the fruit trees, and was

signi ficantly different from other treatments p valu e less than 0.05. Effi cienc y of the treatments

in promoti ng shoot length decreas ed in the order Aloe Vera jui ce >  honey juice > gibberellic

acid 0.5ml > banan a pe el powder > onion juice  >  gibberellic acid 0.7ml.

Table 4.2: Length of  shoots in t rees under diff erent treatments (mean±S.D .).

Fruit tree

Aloe Vera juice

Honey

Banana peel powder

Onion jui ce

Gibberell ic a cid 0.5ml

Gibberell ic a cid  1.5ml

Control

Avocado

5.60±0.10a

4.13±0.15b

3.30±0.15c

2.83±0.38d

3.77±0.33c

2.37±0.22d

0.80±0.29e

Orange

3.87±0.15a

3.87±0.19a

2.67±0.19b

2.87±0.12b

3.00±0.36b

2.27±0.15c

0.90±0.12d

Guava

4.53±0.20 a

3.83±0.03 b

3.27±0.15 b

2.50±0.17 c

3.00±0.29 b

2.20±0.21 c

0.50±0.00 d

Mango

4.73±0.23a

3.70±0.23b

2.47±0.18c

2.27±0.22c

3.13±0.29b

2.70±0.15c

0.63±0.09d

Differ ent  a,  b,  c ,  d ,  e  superscript  down  a   given  colu mn  denotes  signi ficantl y  different  mea ns  p

value less than 0.05.  (p< 0.05)

4.2 GROWT H PERFORMANCE OF FRUIT  TREES UNDER DIFFERENT 

TREATMENTS

The growth perfo rmance of four fruit trees with respect to diffe rent treat ments  is shown in

Figure 4.1 to Figure 4.4. For the avo cado t rees, the most significant tr eatm ents wer e Aloe Vera

juice and Honey juic e wh i c h  yielded maximum height of 26.8 ±1.3 cm 22.7±1.1 cm respectively
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after 12 weeks (Figure 4. 1). The Control tr eatm ent attained the low est heigh t of 9.4 ±1.5 cm. in

addition, t here were no si gnificant differenc es in t he other tre atments (p >  0.05).

For the Orang e trees, the Honey treatment was the signi ficantly effecti ve t reating att aining a 

height of 19.3 ±1.8 cm followed by Aloe Vera jui ce with a height of 16.5±0.9 cm by week 12

of the expe riment (Figur e 4.2). In addition, the Banana p eel powde r and t he Gibber ellic acid

0.5ml were not signi fic a ntl y different (p > 0.05 ), whereas the Onion juic e  and the Gibbe rellic

acid 0.7ml were not signi ficantly different (p > 0. 05). The Control treatment had the lowest

height of 8.1±1.1 cm.

Avocado  trees 
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Aloe vera juice 
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Figure 4.1: Avocado tre e s grow th performance under diff erent t reatments
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Figure 4.2: Orange tre es grow th performance under diff erent treatments

In Figure 4.3 the Honey juice (19.2±2.1 cm) and Aloe Vera (18.1±1.9 cm) tr eatments were the

most effective treatments after 12 w eeks and w ere significantly differ ent from other treatm ents

p – value less than 0.05 (p < 0.05). The Onion and B anana peel powder w er e not signi ficantly

different (p > 0.05) wher eas the two gibberellic tr eatments wer e also not significantly different

(p > 0.05 ). Th e Control treatment (7.2 ±1.5 cm) had the signi fic antly low est height aft er 12

weeks.

Guava Trees
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Figure 4.3: Guava tre es  grow th performance under diff erent treatments

The Aloe V era jui ce and the Honey were the mo st effecti ve treatments reaching heights of

22.5±1.6 cm and 21.3±1.3 cm respectively by the 12 t h week of the experiment. On the other

hand, the Control (13.3±1.1cm) was the le ast eff e ctive treatment ( Figure 4. 4).
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Figure 4.4: Mango trees  grow th performance under diff erent treatments
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CHAPTER 5:  DISCUSSI ONS

5.1 EFFECTIVENESS OF DIFFERENT PR E - TREA TMENT METHODS

ON GR OWTH AND R O O T  D EVELOPMEN T OF FRUIT TR EE

CUTTINGS

5.1.1 ROO T  AND  SHOOT DEVELOPMENT   OF  FRU IT TREES

The results of the study recorded the highest root length on the Avocado cu tt ings treated with

honey water compa red to all the other trees. Avocado trees seem to be responding well to honey

water in terms o f root de velopment. The outcome s of the study ali gn with (Smi th, 1996) who

compared honey v ersus sugar in the rooting of avocado cuttings and the plants treated with

honey had the highest number of roots. According to (Smi th, 1996), honey is composed of a

variety of minerals, amino acids, sug ars, anti oxidants and glycolic acid. T h e antiba cterial and

antifungal properties in honey provide it with robust anti -mi crobial properties. These protective

qualiti es can help preve nt root rot a nd maintain a  clean er environment t hat is  conducive to

healthy root rot develop ment in plant cuttings which can help prev ent ro ot rot and maintain a

cleaner environment con ducive to root growth in plant cutt ings. The antimicrobial nature of

honey rep resents a sa fe, cost effective, and easy t o use method to promote the development o f

adventitious roots in plant. The ben eficial prop erties of hon ey c an cr eate conditions that

support the growth of h e althy roots, making it a potentially valuable n atural rooting aid for

propagating plants from cuttings. On the same note, honey was employed by (Dunsin, 2018)

as a subst it ute hormone in an exp eriment on Pa rkia bigl obos a. Compared to the untre ated

control cuttings, the honey -tre ated cutt ings had a  higher total number of r oots, a longer tot al

root length, and a reduced mortality rate.

The study noted that banana peel powder reco rded the highest root l ength for the orange  tre es.

According to (Fatkhan, 2020) , stated that in their study of banana peels effects on different

citrus tree species foun d out that banana peel powder signi ficantly affec ted the number of

roots by givi ng the highest number of root len gth parallel to the control and cinnamon

treatment.

The r esults of the study s howed that cuttings treate d with aloe V era h ad the l ongest  shoot length

compared to those treate d with either honey, banana peel and onion juice. Sim il ar result s have

been observ ed by (Jan, 2015) in olive cuttings where the length of leav es was found to increas e
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in grape cutt ings that wer e treated with aloe Vera gel. This posi ti ve outcome is li kely because

Aloe Vera contains a vari ety of essential vit ami ns macronutrients, gibber ell ins, salicylic acid,

and mi cronutrients whic h promote an effect on p lant growth and develop ment. Furthermor e,

Aloe Vera gel is also known to contain IAA ( Indole -3- aceti c a cid) w hich is a  naturally

occurring auxin that can act as an alternative gro w th plant hormone (Uddin, 2020), comparabl e

findings by (Hamouda, 2012). According to (Mishra and Kumar, 2022) na tural extracts from

the leaves of Aloe Vera plants are considered alt ernati ve compounds rich with natural plant

hormones, which c an be  used as growth enh ancer s.

5.2 GR OWTH PERFOR MAN CE OF FRUI T TRE E S UNDER 

DIFF ERENT TREAT M ENTS

The  signi ficant  difference  between  the  othe r   tre atm ents  and  the  control  on  plant  height  plant

shows that plant growth hormones hav e a cru cial role in plant met abolism. (Muojekwu, 2017),

reported that rooting compounds, whether in liquid or powdered foam when effe ctively applied

to aid the rooting process in species that are moderate to highl y difficult t o root. These rooting

hormones can accelerate root ini tiation of root fo rmation, imp rove the uni formity of rooting

across the cuttings, increase the tot al numb er o f r oots produced, and ultim ately redu ce sh rink

and rooting time.

In gen eral, th e results show that the best -pe rformi ng treatment in enhan cin g plant growth was

aloe Vera and hon ey juic e across all four fruits. Th e results align with the ob servation by (Heba,

2023) who found out that Aloe Vera extr act tre atm ent gave a gre ater e ffect size for root

branching (second ary ro ots) and h eight of seedli ngs, which may be attrib uted to the pres ence

of bio-sti mul ants and other plant nutrients. The result s by (Hamouda, 2012) also confirm the

findings of thi s study , found that plant height as a  growth ch aracter was i nfluenced by Aloe

Vera extract at dif fer ent rates, and the plants w er e elongated in compa rison with the control.

According to (Sherif, 20 17) , aloe Vera extract h as sugars, enzymes, vita mi ns, amino acids,

minerals, plant sterols, gibberellins, and salicylic acid. These nutrie nts are li nked to

improvements in plant growth, oil production, and mineral composit ion. Numerous

components of thi s plant extract h ave been i dentified to influence nutrient absorption

characterist ics or root gro wth, which may h ave an impact on the root develo pment of cuttings,

even though the ex act me chanisms of action of the  extract r emain unknown.
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According to (Ahkami, 2009) stated that it has been demonstrated that aloe Vera sugars, when

added to the rooting medium, promote roots in cuttings by giving the plant a carbon source.

Amino acids have also been conne cted, through chelation, to higher nutrit ional int ake. Aloe

Vera extra ct also includes hormone -like chemicals that may aid in growth and development,

such as salicylic a cid, the  rooting hormone (Sherif,  2017).

While honey perfo rmed well in promoti ng plant height in thi s study several studi es prove that

honey is more of a rooti ng rather than an elonga ti ng hormone. Ac cordin g to ( Ibironk e and

Victor, 2016), hon ey can be bene ficial for root growth and maintaining vigo r and h ealth. This

is because honey exhibits anti fungal and antisepti c properties suggesting it has the potential to

be used as a natur al root ing hormone as be e hon ey contains enzymes tha t can p romote root

development in plants. Furthermore, r esults of a study by (Heba, 2023) d emonstrate that in

comparison to the two synt hetic plant hormone s uti li zed and the natur al extracts — except

cinnamon and honey, which had the lowest values of shoot length in the two seasons —the

majority of tre atments of natural plant extra cts at all rates h ad a subst antia l im pact on shoot

length.

The results of the study also showed that there were no signi fic ant differences b etween the

other natur al growth ho r mones and the artificial ones (onion jui ce, banana peel, gibb erellin

acid 0.5, and gibberellin acid 0.7). Acco rding to (Nelson, 2016), gibberelli n may not perform

well as a growth enhan ce r since they ar e im portan t in breaking seed dorma ncy (in contrast to

ABA), inducing flowering, sti mulating pollen tube fo rmation, and sti mul ati ng fruit

development. However, (Hedden, 2015)states gib berellin can also stimul ate cell divi sion and

foster elong ation, thus ex plaining the symptoms of the “fooli sh seedli ng dis ease.” The study 's

findings indi cate that other natur al plant extracts, li ke honey and aloe V era , have a p romisi ng

impact on vegetative propagation. Becaus e of their advantag es, affordabil it y, and

environmental saf ety, the s e extra cts can b e sugges ted as subst it utes for ch e mi cals that induce

root formation and prom ote growth.
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CHAPTER SI X: CONCLUSI ONS AND

RECOMMEND A TI ONS

6.0 CONCLU SIONS

According  to  the  results  of  this   study,  it  can  be  c oncluded  that  suggest  th at  other  alt ernati ve

natural plant extracts, like honey and aloe, have a promising impact on vegetative propagation.

Because o f their advant ages, a ffordabil it y, and environmental saf ety, th ese extr acts can b e

suggested as substi tut es for chemicals that induc e  root formation and prom ote growth.

6.1 RECOMMENDATI ONS

6.1.1 The study recommends that natural growth hormones be adopted for large-sc ale treatment

of  cutt ings  with  less  cost  as  some  of  them  li ke  alo e  Vera  can  b e  grown  and  have  a  signi ficant 

effe ct on the overall  gro wth of cuttings .

6.1.2  The  study  also  r ec omm ends  that  farmers  a dopt  the  use  of  n atural  g rowth  hormones,  as

they  can  be  a  cost -effecti ve  and  environmentally  friendly  alternative  to  synthetic  plant  growth

regulators and phytohor mones.

6.1.3 The author also  recommends further studies  int o the use of onion juice as a plant g rowth 

hormone
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APPEN DICES

APPENDIX 1: SPSS OUTPUT FOR  SHOOTS

Report
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Code Avocad Orange Guava Mango 

o

Mean 5.6000 3.8667 4.5333 4.7333

Aloe Vera juice Std. Error

Mean

of  
.10000 .14530 .20276 .23333

Mean 4.1333 3.8667 3.8333 3.7000

Honey Std. Error

Mean

Mean 

Banana p eel

powder Std. Error

Mean

of  
.14530 .18559 .03333 .23094

3.3000 2.6667 3.2667 2.4667

of  
.15275 .08819 .14530 .17638

Mean 2.8333 2.8667 2.5000 2.2667

Onion jui ce Std. Error

Mean

of  
.17638 .12019 .17321 .21858

Mean 3.7667 3.0000 3.0000 3.1333

G 0.5 Std. Error

Mean

of  
.03333 .36056 .28868 .29059

Mean 2.3667 2.2667 2.2000 2.7000

G 0.7 Std. Error

Mean

of  
.21858 .14530 .20817 .15275

Mean .8000 .9000 .5000 .6333

Control Std. Error

Mean

of  
.28868 .11547 .00000 .08819

Total Mean 3.2571 2.7762 2.8333 2.8048

28



Std. Error

Mean

of  
.31582 .21897 .27389 .27207
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APPENDIX 2: SPSS OUTPUT FOR  ROOTS

Report

Code Avo Ora Gua Man

Mean 4.0000 4.4333 4.6000 5.1008

Aloe vera juice Std. Error

Mean

of  
.20817 .20276 .26458 .71931

Mean 4.1000 4.5000 5.5333 5.1857

Honey Std. Error

Mean

Mean 

Banana p eel

powder Std. Error

Mean

of  
.17321 .36056 .08819

5.3333 4.6000 4.5000

of  
.12019 .49329 .47258

2.05445

4.7333

.36667

Mean 3.8000 4.0333 4.4000 3.6667

Onion jui ce Std. Error

Mean

of  
.56862 .58973 .15275 .08819

Mean 3.5667 3.8333 3.8667 3.3333

G 0.5 Std. Error

Mean

of  
.14530 .17638 .48074 .14530

Mean 4.0000 3.8333 3.7000 2.8333

G 0.7 Std. Error

Mean

of  
.40415 .44845 .20000 .17638

Control Mean 3.3667 4.0000 3.6667 3.3667
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Std. Error

Mean

of  
.21858 .11547 .12019 .23333

Mean 4.0238 4.1762 4.3238 4.0314

Total Std. Error

Mean

of  
.16255 .13765 .16531 .33210
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