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Summary 

Propagating for farms is to assist with im-

proved crop production. Therefore, several 

factors ranging from the genetics to quality 

control have to be carefully considered 

while propagating for farms. As a veteran 

tissue culturist and from a decade of tissue 

culture production and management experi-

ences as a commercial plant propagation 

Manger in Australia, I shall discuss some 

interesting experiences and lessons learned 

at the Yuruga Native Plants Nursery, 

Walkamin, Queensland (QLD); Fleming’s 

Nursery, Australia and Skybury Farms, 

Paddy’s Green, QLD for the benefit of the 

wider plant propagator community. I shall 

discuss some important aspects like the ge-

netics, genetic improvement in vitro, fidel-

ity, disease and pest control etc. in relation 

to commercial propagation of plants for 

farms with Banana, Avocado and Papaya as 

examples. Additionally, the usefulness of in 

vitro culture systems for rapid crop im-

provement, plant production, assisting with 

quarantine compliance etc. are discussed.  

 

 

http://www.skybury.com.au/
mailto:josekutty964@gmail.com
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INTRODUCTION 

Plants are propagated from seeds and cut-

tings for Millenia, ever since man ventured 

into agriculture/ horticulture. Techniques 

and tools were developed by ancient house-

hold cultivators, farmers, horticulturists and 

scientists over the years. Plant tissue culture 

is one of the revolutionary tools for propa-

gation based on the totipotency of plant 

cells described by Haberlandt in 1902. The 

isolation and characterisation of auxins 

(Went and Thimann, 1937), gibberellins 

(Yabuta and Sumiki,1938) and cytokinins 

(Miller et al. 1955) assisted the rapid pro-

gress with plant propagation (Skoog and 

Miller, 1957).  Murashige has comprehen-

sively reviewed plant tissue culture and its 

applications to plant production (Murashige, 

1974). 

Discovery of somatic embryogene-

sis (Steward et al. 1958), the unique ability 

of plants to regenerate whole plants from a 

somatic cell, allows rapid, reliable cloning 

of some plants that are recalcitrant to other 

cloning methods as well as rapid crop im-

provement through selection and genetic 

engineering (Pierroz, 2022). Bergman 

(1977) reviewed cell cultures and its multi-

ple applications like cell line selection for 

crop improvement and production of sec-

ondary metabolites.  

Cocking (1960) reported enzymatic 

isolation of protoplast and discussed poten-

tial use of protoplasts. Takabe et al. (1971), 

for the first time demonstrated regeneration 

of whole tobacco plants from isolated pro-

toplasts. Further rapid advancements in 

protoplast culture by Cocking’s laboratory 

revolutionised this technique as detailed by 

Cocking et al. (1972).  Further advances 

with protoplast culture and its applications 

came about in different parts of the world 

(Cocking, 2000). Protoplast culture tech-

nology was reviewed recently (Ranaware et 

al. 2023), due to its contemporary signifi-

cance to the novel gene editing technology.  

Although, plants can be rapidly 

cloned in large numbers in vitro using some 

or all of the above-mentioned techniques, 

propagating for farms requires additional 

considerations. Some of these considera-

tions (e. g. genetic fidelity, uniformity, free-

dom from diseases etc) are highlighted in 

this article. Propagating for farms is also 

positively regulated in Australia for good 

reasons as I point out with specific exam-

ples in this paper. 

CLONING STRATEGIES FOR 

FARMS 

Of all the plant propagation methods, vege-

tative propagation ex vitro (using stem cut-

tings) is the most efficient method when the 

plant species concerned is amenable to this 

method of propagation. This is because 

such cuttings yield true to type plants 

(clones) demonstrating the characteristics 

of the mother plant (fidelity) if they are not 

affected by different growing environments, 

in other words not subjected to the impacts 

of G x E interactions. When the cutting pro-

duction is efficient, it is also the most eco-

nomical method of large-scale propagation 

as in the case of propagating ornamentals 

like Begonia sp., Hibiscus sp., Hydrangea 

sp. etc.   

Banana Micropropagation 

Micro-propagation (cloning of plants in 

vitro from shoot tip/ nodal segments) is a 

rapid, reliable method of cloning that is 

widely used in the farming sector because 
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of the efficiency, genetic fidelity, and free-

dom from diseases ensured by this process 

when the facility and operating procedures 

are properly managed. A good example is 

cloning of bananas (Fig. 1 and 2). Most of 

the banana farms in Australia use tissue cul-

tured banana plants produced according to 

strict regulations of the quality approved 

banana nursery program (QBAN) - 

(https://abgc.org.au/qban/) to ensure qual-

ity standards, especially freedom from 

dreaded virus disease Bunchy top of banana 

caused by Banana bunchy top virus (BBTV) 

and the fungal disease (Panama wilt) 

caused by Fusarium oxysporum f. sp. cu-

bense race 4. Main features of effectively 

managed QBAN includes NIASA                

accreditation (https://nurseryproduc-

tionfms.com.au/niasa-accreditation/), train-

ing, independent, disease indexing of the 

mother stock by Grow help Australia, as 

well as best practices in the grow on nursery, 

regularly monitored by the banana industry 

- the Australian Banana Growers Council 

(ABGC). 

 

 

Figure 1. Stages in banana micropropagation. (a) Initiation from corm, after surface sterilisa-

tion and inoculation, (b) 10 days after transfer to proliferation medium, (c) One month after 

transfer to proliferation medium, (d) Shoot regeneration. 

 

 

https://abgc.org.au/qban/
https://nurseryproductionfms.com.au/niasa-accreditation/
https://nurseryproductionfms.com.au/niasa-accreditation/
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Figure 2. (a) In vitro rooted banana plants and (b) plants ready for acclimation in the green-

house.  

 

Avocado Micropropagation 

Accreditation by the Avocado nursery vol-

untary accreditation scheme (ANVAS) – 

(https://avocado.org.au/wp-content/up-

loads/2019/01/ANVAS-Terms-and-Condi-

tions-V3.pdf), is a scheme developed by 

Greenlife industry (https://www.green-

lifeindustry.com.au/about/industry/green-

life-industry), that regulates avocado nurse-

ries and practices in Australia to ensure that 

the best possible avocado plants are sup-

plied to the Industry. Although not a com-

mon practice like banana, recently devel-

oped avocado micropropagation methods 

(Josekutty, 2019) can revolutionise quality 

avocado plantlet supply to farms (Fig. 3). 

Additionally, the disease-free avocado 

plants micropropagated in vitro, could be a 

choice for exporting planting materials 

across the quarantine borders. 

Cell Culture and Somatic Embryogene-

sis for rapid genetic improvement of Pa-

paya 

Another important aspect of propagating 

for farms is using appropriate propagation 

technology to generate genetically im-

proved crops as Skybury farms did in the 

recent years. One school of thought is that 

somatic embryos are of single cell origin as 

demonstrated by (Nagamani et al., 1987). 

According to the principles of somatic cell 

genetics, it is possible to grow and screen 

millions of plant cells (potential plants as 

they are totipotent) in the tiny space of a 

100 ml culture flask in the laboratory (Jose-

kutty, 1998). A high-throughput somatic 

embryogenic system can then regenerate 

https://avocado.org.au/wp-content/uploads/2019/01/ANVAS-Terms-and-Conditions-V3.pdf
https://avocado.org.au/wp-content/uploads/2019/01/ANVAS-Terms-and-Conditions-V3.pdf
https://avocado.org.au/wp-content/uploads/2019/01/ANVAS-Terms-and-Conditions-V3.pdf
https://www.greenlifeindustry.com.au/about/industry/greenlife-industry
https://www.greenlifeindustry.com.au/about/industry/greenlife-industry
https://www.greenlifeindustry.com.au/about/industry/greenlife-industry
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thousands of variant plants from the micro-

colonies originating from individual cells in 

vitro. 

We used this power of plant cell culture to 

generate new lines of highly productive 

Skybury, Sweet, Red Papaya lines (Jose-

kutty, 2022; Puthiyaparambil et al. 2023) 

(Fig. 4). Development of such advanced pa-

paya lines enabled Skybury farms to rapidly 

enhance consumer preference and papaya 

market capture although papaya is a rela-

tively less preferred fruit in Australia, 

largely due to the ignorance about its nutri-

tional superiority and additional health ben-

efits compared to other common sugary 

fruits like banana and grapes. 

 

Figure 3. Avocado micropropagation for farms. (a) Initiation, (b) Shoot regeneration, (c) Shoot 

proliferation, (d) Rooted plants ready for acclimation. 
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Figure 4. Papaya crop improvement through cell line selection. (a) Initiation of callus, (b) Cell 

cultures established from callus, treated with viricides, (c) Somatic embryo induction from cal-

lus, (d) Advanced somatic embryos ready for plant regeneration, (e-f) Different stages of plant 

regeneration from somatic embryos.  

 

CONCLUSIONS 

There are several methods for commercial 

propagation of plants for home gardens, 

conservation activities or commercial farm-

ing. Several methods for in vitro cloning of 

plants have been developed and microprop-

agation technique that revolutionised the 

propagation industry remains the preferred 

mode of propagation for many reasons such 

as: 

(i) the ability to propagate in a mass scale 

(ii) ability to produce plants throughout the 

year with no seasonal effects 

(iii) production of high-health, disease free 

plants 

(iv)  ability to produce many plants within a 

limited time and space  

(v) minimize requirements for quarantine 

compliance when sending plants across 

borders. Propagating for commercial 

farming requires several careful consid-

erations and it is well regulated in Aus-

tralia by the respective industries for 

valid reasons.  
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