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ElektroGuzzi:Clones – Facts,Facets&Implications
Abstract
Literary all the Granny Smith apple trees grown today, from Uruguay to Manchuria, are CLONES from the original 
Smith tree in Sydney. Bananas, oranges, seedless watermelons, garlic and other fruits of daily delight are routinely 
replicated without any input of external genetic material – i.e., they are cloned. Regarding CLONES, there is no 
general ethical or aesthetic decision to be formed, argue the authors, since you have already imbibed clones ever since 
your frst bite and thus are not in a neutral or otherwise preliminary position. This paper lines out the consequences.

I.) Introduction  
It may not be a coincidence that the frst mammals, warm-blooded egg-layers and small marsupials, date almost exactly 
to the period of the frst fowers, evolving some 125 million years ago. Quick-thinking, vegetable eating mammals provide
a moststriking example of cooperation in evolution, as their interest in plant foods probably led them to become well-fed 
eaters of angiosperm seeds. A bond has been formed. The seedless fruits of fowering plants, like banana1 and most 
orange trees, have made the most remarkable dispersal strategy of all: season after season, the human grower CLONES 
them. The plants are asexually perpetuated because they do taste good. Plants indeed seem very adept at seducing us 
animals, having tricked us into doing for them one of the few things we can do that they cannot: move.

II.) The Cloning Techniques of Plant Propagation 
The three most common techniques of agricultural cloning are cutting, division and grafting.2 But what is cloning? The 
term clone, invented by J. B. S. Haldane, is derived from the Ancient Greek word klōn, "twig", referring to the process 
whereby a new plant can be created from a twig. In horticulture, the spelling clon was used until the twentieth century; 
the fnal e came into use to indicate the vowel is a "long o". Since the term entered the popular lexicon in a more general 
context, the spelling CLONES has been used exclusively.

1 Persley G.J., DeLanghe E.A. (1987). Banana and Plantain Breeding Strategies ACIAR, Canberra 21
2 Hottes, A.C. (1925). Practical plant propagation: an exposition of the art and science of increasing plants as practiced by the nurseryman, forist 

and gardener. p.3                                   
Illustration at top left of page: Fritz Kahn (1939). Title illustration: Jens Ullrich. Previously reproduced in M34. 



1.) Grafting 
Grafting or graftage is a horticultural technique whereby tissues from one plant are inserted into those of another so that
the two sets of vascular tissues may join together. This vascular joining is called inosculation. If fruits do result from the 
inserted branch, they are CLONES, identical in genetic composition to those found growing on the 'original', or: 
cloned plant. The technique is most commonly used in asexual propagation of commercially grown plants for the 
horticultural and agricultural trades.3

a.) Approach

Approach grafting or 'inarching' is 
used to join together plants that are 
otherwise difcult to join. The plants 
are grown close together, and then 
joined so that each plant has roots 
below and growth above the point of 
union. Both scion and stock retain 
their respective parents that may or 
may not be removed after joining. Also
used in pleaching. The graft can be 
successfully accomplished any time of 
year.4

b.) Budding
Bud grafting uses a bud instead of a twig. Grafting roses is 
the most common example of bud grafting. In this method a 
bud is removed from the parent plant, and the base of the bud 
is inserted beneath the bark of the stem of the stock plant 
from which the rest of the shoot has been cut. Any extra bud 
that starts growing out from the stem of the stock plant is 
removed because that would bear the fower of the unwanted 
original kind. Examples: roses and peaches. Budding is the 
easiest technique used.5

c.) Cleft
In cleft grafting a small cut is made in the stalk and 
then the pointed end of the scion is inserted in the 
stalk. The most common form of grafting is cleft 
grafting. This is best done in the spring and is useful 
for joining a thin scion about 1 cm (0.39 in) diameter to 
a thicker branch or stock. It is best if the latter is 2–7 
cm (0.79–2.76 in) in diameter and has 3–5 buds. The 
branch or stock should be split carefully down the 
middle to form a cleft about 3 cm (1.2 in) deep. If it is a 
branch that is not vertical then the cleft should be cut 
horizontally. The end of the scion should be cut cleanly
to a long shallow wedge, preferably with a single cut 
for each wedge surface, and not whittled. A third cut 
may be made across the end of the wedge to make it 
straight across.6

Clones: in popular belief, clones are commonly feared and carry beliefs of 
doom and aberration, yet accepted and interacted with in daily cultural, 
nutritional and social practice, just like vampires, zombies and witches at 
previous cultural layers. 

3 Nienstaedt, H.; Teich, A. (1972). The genetics of white spruce. USDA, For. Serv., Res. Pap. WO-15. 24 p.
4 Cooper, E.G. and Chapot, M.R. (1977).Fruit production with special emphasis on fruit for processing. In: Citrus Science and Technology (eds. 

S. Nagi, P.E. Shur, and M.K. Valdhuis) Vol. 2, p.11
5 Lang, A., Chailakhyan, M.K. and Frolova, I.A. (1977). Promotion and inhibition of fower formation in a dayneutral plant in grafts with a short-

day plant and a long-day plant. Proc Natl Acad Sci U S A. 74(6): 2412-2416
6 Garner, R.J. (1988). The Grafters Handbook. p.46



d.) Whip
In whip grafting the scion and the stock are cut slanting and 
then joined. The grafted point is then bound with tape and 
covered with soft wax to prevent dehydration and germs. Also
known as the whip and tongue graft, this is considered the 
most difcult to master but has the highest rate of success as it
ofers the most cambium contact between the two species.

e.) Four fap 
The four-fap graft (also called banana graft) is 
commonly used for pecans, and frst became popular 
with this species in Oklahoma in 1975. It is heralded for
maximum cambium overlap, but is a complex graft. It 
requires similarly sized diameters for the rootstock and 
graftwood. The bark of the rootstock is sliced and 
peeled back in four faps, and the hardwood is 
removed, looking somewhat like a peeled banana.7 It is 
a difcult graft to learn.

f.) Veneer
Veneer grafting, or inlay grafting, is a method used for 
stocks larger than three centimeters in diameter. The scion
is recommended to be about as thick as a pencil. Clefts are 
made of the same size as the scion on the side of the 
branch, not on top. The scion end is shaped as a wedge, 
inserted, and wrapped with tape to the scafolding 
branches to give it more strength.8

g.) Awl
Awl grafting takes the least resources and the least time. It
is best done by an experienced grafter, as it is possible to 
accidentally drive the tool too far into the stock, reducing 
the scion's chance of survival. Awl grafting can be done by 
using a screwdriver to make a slit in the bark, not 
penetrating the cambium layer completely. Then inset the 
wedged scion into the incision.9

      

As in the Darwinian tree models of speciation, sexually reproduced life – 
the opposite of cloned reproduction – diverges only (left). Cultural 
processes exhibit instances of coalescence, assimilations, acculturations – 
the mergers of ideas. (right). 

7 May, G.D. (1995). Generation of Transgenic Banana (Musa acuminata) Plants via Agrobacterium-Mediated Transformation. Nature 
Biotechnology  13, 486 - 492

8 Cech, F.C.; Mergen, F.; Wand, C.; Zak, B. (1958). Vegetative propagation in forest genetics research and practice. J. For. 56: 826–839.
9 Greenwood, M.S.; Adams, G.W.; Gillespie, M. (1988). Shortening the breeding cycle of some northeastern conifers. p. 43–52 in Morgenstern, 

E.K.; Boyle, T.J.B. (Eds.). Tree Improvement – Progressing Together Sympos., Truro NS, Aug. 1987. Proc. Part 2, 21st Meet. Can. Tree 
Improv. Assoc.



2.) Cutting 

A plant cutting is a piece of a plant that is used in horticulture for 
vegetative (asexual) propagation. A piece of the stem or root of the source
plant is placed in a suitable medium such as moist soil. If the conditions 
are suitable, the plant piece will begin to grow as a new plant 
independent of the parent, a process known as striking. A stem cutting 
produces new roots, and a root cutting produces new stems. Some plants
can be grown from leaf pieces, called leaf cuttings, which produce both 
stems and roots. The scions used in grafting are also called cuttings.

Some plants form roots much more easily than others. Stem cuttings 
from woody plants are treated diferently, depending on the maturity of 
the wood:

       Cut a piece: one is as good as any other. 

aa.) Softwood cuttings come from stems that are rapidly expanding, with young 
leaves. In many species, such cuttings form roots relatively easily.
bb.) Semi-hardwood cuttings come from stems that have completed elongation 
growth and have mature leaves.
cc.) Hardwood cuttings come from fully matured stems, and are often propagated 
while dormant.

Most plant cuttings are stem pieces, and have no root system of their own, they are 
likely to die from dehydration if the proper conditions are not met. They require a 
moist medium, which, however, cannot be too wet lest the cutting rot. A number of 
media are used in this process, including but not limited to soil, perlite, vermiculite, 
coir, rock wool, expanded clay pellets, and even water given the right conditions. 
Most succulent cuttings can be left in open air until the cut surface dries, which may 
improve root formation when the cutting is later planted.10

3.) Division
Division, in horticulture and gardening, is a method of asexual 
plant propagation, where the plant (usually an herbaceous 
perennial) is broken up into two or more parts. Both the root and 
crown of each part is kept intact. The technique is of ancient origin,
and has long been used to propagate bulbs such as garlic and 
safron. Division is mainly practiced by gardeners and very small 
nurseries, as most commercial plant propagation is now done 
through plant tissue culture. Division is usually applied to mature 
perennial plants, but may also be used for shrubs with suckering 
roots, such as gaultheria, kerria and sarcococca.

Most perennials are best divided and replanted every few years to keep them healthy. They may also be divided in order 
to produce new plants. Those with woody crowns or feshy roots need to be cut apart, while others can be prized apart 
using garden or hand forks. Each separate section must have both shoots and roots. Division can take place at almost 
any time of the year, but the best seasons are Autumn and Spring.

III. From Bacterial Asexual Clone to Sexually Reproducing Animal 

Illustration 14: The most primitive animal in 
existence, Trichoplax, was frst discovered in 
1965 crawling up the side of an aquarium in 
Philadelphia. Trichoplax is little more than a 
squashed, crawling pile of nucleated cells. No 
ancestors have been identifed. Because an 
egg is fertilized by a sperm, we must call it an 
animal. Other than that, as they say in Vienna, 
“of that of which nothing is known, nothing 
can be said.“ 

All stains of Bacteria can potentially share all 
bacterial genes, then strictly speaking there are 
no species in the bacterial world. All are one 
organism, one entity capable of genetic 
engineering on a planetary scale. In the words 
of bacteriologists Sorin Sonea and Maurice 
Panisset, the bacterial kingdom is “a unique, 
complex type of CLONE, composed of highly 
diferentiated cells.“11

10 Stover, R. H., and Buddenhagen, I.W. (1986), Banana breeding: polyploidy, disease resistance and productivity. Fruits 41:175-191
11 Sonea, S and Panisset, M. (1983). New Bacteriology. p.22 



IV. Replicable Delights: Proliferation of the Clones

1. The Banana: a Clone well-shaped 
a. Epidemiology
Bananas originated in Southeast Asia, and the archaeological evidence points to their 
frst domestication taking place in Papua New Guinea about 7,000 years ago.12 
Genetic analysis can then pick the story up and tell us that bananas then began 
hybridizing on the surrounding islands and landmasses in ways that must have 
required human cultivation. The researchers also found over 1,100 terms for bananas 
in various languages, and they've been able to trace four key dispersal patterns based 
on the diferent words.13

In the 15th and 16th centuries, Portuguese colonists started banana plantations in the 
Atlantic Islands, Brazil, and western Africa. North Americans began consuming 
bananas on a small scale at very high prices shortly after the Civil War, though it was 
only in the 1880s that it became more widespread. As late as the Victorian Era, 
bananas were not widely known in Europe, although they were available. Jules Verne 
introduces bananas to his readers with detailed descriptions in Around the World in 
Eighty Days (1872).14

As a non-seasonal crop, bananas are 
available fresh year-round.

b. Taxonomic Considerations
All widely cultivated bananas today descend directly from the two wild bananas – 
Musa acuminata and Musa balbisiana. While the original wild bananas contained 
large seeds, diploid or polyploid sterile CLONES (some being hybrids) with tiny 
seeds are preferred for human raw fruit consumption. These are propagated asexually 
(i.e. cloned) from ofshoots. The plant is allowed to produce two shoots at a time; a 
larger one for immediate fruiting and a smaller "sucker" or "follower" to produce fruit 
in 6–8 months. The life of a banana plantation is 25 years or longer, during which time 
the individual stools or planting sites may move slightly from their original positions 
as lateral rhizome formation dictates.15

c. Temporal Efects in Cloning 
Cultivated bananas are parthenocarpic, i.e. the fesh of the fruit swells and ripens 
without its seeds being fertilized and developing. Lacking viable seeds, propagation 
typically involves farmers removing and transplanting part of the underground stem 
(called a corm). Usually this is done by carefully removing a sucker (a vertical shoot 
that develops from the base of the banana pseudostem) with some roots intact. This is
the very process of cloning. 

It is not necessary to include the corm or root structure to propagate bananas; severed
suckers without root material can be propagated in damp sand, although this takes 
somewhat longer. In some countries, commercial propagation occurs by means of 
tissue culture. This method is preferred since it ensures disease-free planting material 
(CLONES). 

By the way: Bananas are slightly, yet signifcantly radioactive.16   

Predictable parameters in steady 
repetition have been identifed as a 
clone's advantages.

Bananas are the frst clones to have 
become part of popular culture. Their 
introduction by Jules Verne has set the
pattern.

12 Daniells, J. 1995: Illustrated guide to the identification of banana varieties in the South Pacific. ACIAR Monograph No. 33, 43p.

13 de Langhe, Edmond & de Maret, Pierre (2004). "Tracking the banana: its signifcance in early agriculture". In Hather, Jon G. The Prehistory of 
Food: Appetites for Change. Routledge. p. 372.

14 Koeppel, D. (2008).  Banana: The Fate of the Fruit that Changed the World. pp. 52-56
15 Sagi L, Panis B, De Smet K, Remy S, Swennen R, Campus B.P.A. (1995). Genetic transformation of banana and plantain (Musa spp.)
16 Pearson, M. H., P. B. Bull, and K. Shepherd. (1983). Possible Sources of Resistance to Black Sigatoka in the Papua New Guinea Biological 

Foundation Banana. Tropical Pest Management 39 (4), p.303



2. The Case of the Navel Orange

Today, navel oranges continue to be propagated through 
the techniques of cutting and grafting. This does not allow
for the usual selective breeding methodologies, and so all 
navel oranges can be considered fruits from that single, 
nearly two-hundred-year-old tree: they have exactly the 
same genetic make-up as the original tree and are, 
therefore, CLONES. This case is similar to that of the 
common yellow seedless banana, the Cavendish or that of 
the Granny Smith apple. On rare occasions, however, 
further mutations can lead to new varieties, which in turn 
can be cloned by any ambitious gardener through cutting 
or grafting.     Illustration 16: Early experiments.

3. Granny Smith's encroaching Apple Tree

Apples are genetic hybrids that produce new genetic combinations 
embedded in their seedlings. Seeds taken from any specimen of the 
'Granny Smith' variety apple, when planted and grown, tend to produce 
a tart green apple with a taste that has been described as 'terrible'. To 
preserve the exact genetic variation, and its gusto qualities, grafting is the 
usual method of propagation (and cutting is sometimes used). Therefore, 
literary all the Granny Smith apple trees grown today, from Uruguay to 
Manchuria, are CLONES from the original Smith tree in Sydney. The 
same applies to any of its fruits which you might pick up at any point of 
sale or through other modes of aquisition and ingestion.

V. Parthogenesis: Fruit Metaphors in Multicellular Cloning Triumphs and Mishaps
In standard practice, the cells of a multicellular being are derived by 
cloning a single parent cell. But! In some organisms (such as slime 
molds, gliding bacteria and the ciliate Sorogena), cells from diferent 
sources but of the same species aggregate. Wether cloned or 
convened, the cells touch, interact, and produce an orchestrated 
enterprise, such as a bacterial tree, a slime mold slug, or a techno 
band.

Beneath our superfcial diferences we are all walking communities of 
bacteria. The world shimmers, a pointillist landscape made of tiny 
living beings, merrily joined together in temporary congress.  

VI. Conclusion: Behavioral Aspects of Plant Propagation

The structure of plants seems to preclude evolution toward 
complex behaviour. Yet as we gaze back on their impressive 
record, we may begin to suspect plants of being a bit less 
helpless than they appear. Our central nervous system and 
brain are evolved as an adaptation to the eating of plants, and 
the eating of the eaters of plants. Plants don't really need 
brains; they borrow ours. They have a strategic intelligence 
that resides more in the chemistry of photosynthesis and the 
ploys of the genes than in the tactics of the cerebral cortex; we 
behave for them.

                
               The seedless watermelon: smarter than it appears.  

_______________________________________________________________________________________________

Editorial note: Elektro Guzzi: Clones  (Macro M49) 2xLP / CD / DL is out September 16 (2016). 


