Propagati on of Banbusa and Dendrocal anus species by cul mcuttings:
Prelimnary practical recomendations

C.MA Stapleton'

I nt roducti on

Large stature banboos of the genera Banbusa and Dendrocal anus are
well known to be very inportant in the rural econony of Nepal, (Stapleton,
1982), being nultipurpose speci es which provide constructional materials,
ani mal fodder, fuelwod, food, and woven products for agricultural and
donesti c purposes, as well as baskets for transport of npbst commodities
beyond the roadheads in the hills. They have been sel ected by the Comunity
Forestry Devel opnent Project as priority species requiring particul ar
attention, (Tystjarvi, 1981).

Pl anting | arge banboos has in the past been severely restricted by | ack of
seed, |ack of know edge concerning satisfactory vegetative propagation

t echni ques, and a conplete | ack of knowl edge of the distribution, uses, and
site requirements of Nepal ese species. Considerabl e know edge has been

gai ned of the nost inportant species including their flowering and seedi ng
habits and al so the potential for propagating themfromshort cul msections
as well as by the traditional rhizone plus |Iong cul msection used al nost
exclusively in Nepal until very recently, (Stapleton, 1985a).

Short cul mcuttings offer many advantages over the traditional
cuttings, (Stapleton, 1985b). An average clunp may provide only about five
traditional cuttings each year wi thout a severe reduction in clunp vigour
and productivity, while up to one or two hundred cul mcuttings can be taken
wi thout affecting clunmp productivity or disturbing the rhizone system at
all. Traditional cuttings can weigh up to 40 kg each, making transport
extrenely difficult. Each cul mcutting wei ghs about half a kil ograme or
less. Traditional cuttings retain certain advantages however (Stapleton and
Tanr akar, 1984): nursery facilities are not required; survival is very good
even under extremely arduous conditions; protection against grazing aninals
is much easier and establishnment is potentially a little quicker.

It has been seen that seed of one very inportant species is available
in Nepal (Stapleton 1985c), and that this species (Dendrocal anus ham|ltonii)
can regul arly be propagated fromseed. This is obviously the nbst econom ca
means of raising plants and has benefits such as m nimzing the chance of
i mm nent flowering. Nevertheless the |ogistical problens of seed collection
and supply for raising plants in widely distributed nurseries and the sl ow
establ i shnment of mature clunps from seedl i ngs suggest that the advantages of
cul mcuttings nay be considered overriding even for this species, given the
practicalities of forestry inplenentation in Nepal.

Literature revi ew

The literature has been reviewed by Stapleton(1985b). It is well
known t hat banboos vary greatly in their ability to root fromcul mcuttings.
It has been shown that those species w th abundant aerial roots on their
cul ms and branch bases root readily while those without are very rel uctant
to root, (Troup 1921, Mcdure 1966). Beyond this basic observation very
little is known as to why this is or how the reluctant species can be nade
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toroot. It is accepted that banmboos have received very little systenatic
attention (Mcdure 1966, Soderstrom and Cal deron 1979). There is no standard
way of taking cuttings, nor is there nuch know edge of norphol ogy or
physi ol ogy to provide a basis for good material selection. Present fashions
in research |lead to studies involving application of plant growth regul ating
substances and tissue culturing rather than studies of nore basic aspects of
propagati on and sinple techni ques. Sone authors have witten off the
possibility of using cul mcuttings altogether, (Deogun 1937, Hasan 1980).
This seens a little hasty considering the well accepted present |ack of
basi ¢ knowl edge such as how to select the best material, howto plant it,
and how it shoul d devel op.

Sophi sti cat ed approaches such as tissue culturing or the use of
grow h regul ati ng substances do not seemlikely to provide information of
practical relevance to forestry operations where facilities are basic and
costs have to be m ni m sed.

As far as sinple vegetative propagation is concerned there are
nevert hel ess many useful pieces of information in the w dely dispersed
literature, and MO ure (1966) started to bring themtogether. Rviere &
Riviere (1879) showed the potential of swollen branch bases for propagation
because of their simlarity to snall —scale rhizones with preformed roots.
They al so reported the need for sufficient cuummaterial attached to the
branch base. Cabanday showed in his results (1957) that single—node cuttings
were nore efficient than two—hode cuttings or whole cul ns. Several authors
have found that horizontal cuttings are better than upright ones, (Qupta &
Pattanath 1976, Mengga 1980). McQ ure (1966) stressed the need for new
rooted shoots to devel op before success had been obtai ned, and showed t hat
only inside the dormant buds is there neristematic tissue capabl e of
achieving this. In this way banboos differ fromdicotyl edonous plants which
can produce roots fromthe anple supply of neristematic tissue w dely
distributed as inter-fascicular canbium Understanding this is fundanenta
to successful propagation in banboos. He al so noted the need for sufficient
reserves in the culns, necessitating the use of older material. Qupta and
Pattanath (1976) showed April to be the best nmonth for planting. Abeels
(1962) found waterl ogged conditions unsuitable. Khan (1972) found clay to be
better than silty sand. In addition a few hints can be found in studies on
the closely related sugarcane famly (Purseglove 1972, King et al 1965), and
gui dance is avail able fromthe underlying principles of good propagation
practice, such as tinely and careful handling of good quality nmaterial and
provi sion of an equabl e environnment avoi di ng desiccation and tenperature
ext remnes.

Characteristics of Nepal ese species

The | arge banboos (bans) of Nepal conme into the categories of both
readily and reluctantly rooting species: Dendrocal amus speci es have abundant
aerial roots and root readily fromcul mcuttings, while nost Banbusa species
have few if any aerial roots and are reluctant to produce roots from
cuttings.

I nvestigations into propagati on of Nepal ese banboos have been
concentrated on those species which are considered the nost inportant elite
species. It has been seen (Stapleton, 1985a) that people need two different
types of |arge banboo: constructional types, and mnultipurpose types which
provi de weaving material and edi bl e shoots. The latter requirenent is

covered by the elite species Dendrocal anus hamltonii (choya bans) in
eastern, central, and western Nepal. Banbusa nutans (rmal bans) covers the

eastern region’s constructional requirenments while another Banbusa species
(tharu bans) covers this requirenent in the
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central and western regions. Thus these three species al one can provide the
bul k of requirenents for |arge stature banboos (bans) in all three regions.
M d—western and far—aestern species are not yet known.

As D. hamltonii both roots readily and provides seed little tine has
been spent on it except for conparison with Banbusa speci es. Banbusa nutans
(mal bans) and B. sp. (tharu bans) are very simlar, both having no roots at
all on the branch bases and few aerial roots on the cul mabove ground | evel.
Most work has been concentrated on overcom ng the reluctance of these two
species to root. D. hookeri (kalo bans) is a general purpose species found
in eastern Nepal. It is not as strong as Banbusa species nor as flexible as
D. hamiltonii but it is widely planted. It is the construction species with
the nost prolific rooting, and thus the easiest to grow fromcul mcuttings,
therefore it has also been included in trials although fromthe
utilisational point of viewit is not strictly an elite species.

Experinental results

St apl eton (1985b) gave a full description of the experinmental trials
of cul mcuttings undertaken in Nepal.

It was seen that Dendrocal anus hookeri and D. hamltonii produced
very well rooted plants fromseveral shoots at many nodes and that 84
percent and 70 percent of nodes respectively produced rooted plants, even
under poor conditions, see fig (ii). In contrast Banbusa nutans produced
rooted shoots fromonly 5.5 percent of nodes, see fig (i).

Banbusa nutans and B. sp. (tharu bans) were studied in nore detail to
find ways of inproving their rooting performance. A though it was seen to be
inmportant to keep the cuttings well watered and shaded i nproving the
environment by putting up pol ythene tunnels did not increase the success
rate. It was seen that several other factors were Iimting production of
rooted plants in these species. Only the central branch gave rise to rooted
shoots; shoots arising too deeply in the soil often died; only those shoots
whi ch re—erientated thensel ves through the horizontal rooted (see fig (1));
and several well rooted shoots died. Further investigations showed that
conpetition fromnon—+ooting shoots was killing these shoots.

A planting technique to overcone nost of these problens has been
devel oped for Nepal ese Banbusa species, and it is being refined by further
devel opnments. A success rate of 75 per cent is now obtainable with cul m
cuttings of Banbusa sp. (tharu bans).

Prelimnary reconmendations for planting Banbusa species

1. Material selection

Only culms in their second year of growth should be used. Those stil
intheir first year of growh do not have | eafy branches and have not built
up sufficient reserves of nutrients. Culnms with strongly devel oped centra
branches are best. Those which have had the branches at the bottom nodes cut
off to ease access to the clunp will not give as many good cuttings as these
nodes are ruined for propagation purposes. It is well worth using the
strongest culns for cuttings despite the tenptation to use only smaller,
danmaged or sub-standard cul ns which nmay not have any other use. Froma snal |l
clump use only about five strong culns, up to a maxi mumof ten froma very
large clunp. This way quality can be naintained. Suitable culns should be
identified, marked, and purchased early in the winter before the annua
cutting activities renove all the best material.
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2. Tinme of taking cuttings

In spring the | eaves and new shoots on the branches of banboos start
to grow when the tenperature rises end there i s enough noisture in the soil.
Cuttings should be taken a while before this new growh starts (one to six
weeks), when the buds are getting ready to burst. It is necessary to watch
the species in an area carefully as this tine varies between species and
localities, although it seens consistent fromyear to year. Cuttings of B
nutans in Dhankuta district have been taken in md March (start of Chaitra)
and B. sp.(tharu bans) in Kathmandu in (start of Baisakh). Gowh starts
earlier at |ower elevations.

3. Preparation of materia

In order to transport the culns easily and plant themin the correct
manner they should be cut m dway between the nodes to give singl e-node
cuttings. This also allows nore water to enter. Material fromthe top of the
cul ns where the dianeter is less than 3.5 cm has been | ess successful and
shoul d be rejected. The central branches should be cut beyond the first
el ongated i nternode, |eaving the bud visible, while other branches are
trimed back as close to the culmas possible. See fig (iii), a.

4. Transporting cuttings

It is inportant that the ends of the cuttings are kept wet during
transportation. After |loading into dokos they should be covered with wet
straw or sacking or whatever is available to retain nmoisture and to protect
the cuttings fromsun and wind. A container of water should be carried with
the cuttings if they are to be taken far so that they can be kept noist.
They shoul d be planted as soon as possi bl e.

5. Preparation of beds

The cool est, danpest, shadiest part of the nursery shoul d be used. Heavy
noi sture retentive soil is better than |ight sandy soil, but good drai nage
is al so necessary to prevent water |ogging. Shades which effectively protect
the beds fromthe drying effect of intense sunlight should be erected one
netre above the bed. Banboo mats and hessian material have been found
suitable for shading as they allowa little light to penetrate. In hotter
nurseries they would probably allow too nmuch sun through.

6. Planting cuttings in nursery beds

There are three inportant factors to take into account when
planting the cuttings. Fig (iii)b shows the technique found to be successfu
in allowng for these factors.

Firstly the ends of the cutting nust be well covered with soil. Al
wat er used by the rapidly growing shoots has to enter the cutting through
these two ends. Water cannot enter the inner or outer walls of the cutting,
nor the branch base, nor directly into the new shoots until they have
devel oped their own roots. Therefore the ends must constantly be in contact
with nmoist soil fromwhich the large quantities of water required can be
obt ai ned.

Secondly the central branch is planted to encourage certain shoots to
develop in a curving fashion so that their bases resenble the shape of full —
sized rhizonmes, as this has been seen to encourage root
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production. Wth the branch horizontal shoots develop in this fashion from
t he buds faci ng downwards on the base of the branch. They initially grow
downwar ds but quickly curve up towards the light, so that they take on the
“Unbr el | a—handl eV’ shape of the full—sized rhizome. If the branch is too
deeply buried in the soil the shoots can die before doing so.

Thirdly the nunber of shoots growi ng straight upwards fromthe top of
t he branch base shoul d not be nore than the nunber devel opi ng downwards from
t he bottom Shoots which grow strai ght upwards grow faster than those which
gradual ly curve upwards froman initial downward orientation, and they can
nmonopol i se resources, resulting in the death of the | ower shoots. As the
| ower shoots are nore likely to root than the upper shoots this usually
results in the whole cutting dying. Therefore as nost branch bases have a
total of three buds the cuttings should be planted with one bud facing
upwards and two buds faci ng downwards rather than vice—versa. It is
difficult to see these buds as they are covered with snall sheaths. However
it is easy to see the bud beyond the first extended internode. Because of
the alternate insertion of buds, if this bud faces upwards there wl
usual ly be two buds at the branch base facing downwards and only one facing
upwar ds.

Thus the three inportant factors which can greatly inprove rooting can be
easily taken into account by :—

1. Planting the cuttings with the cul msection horizontal and both
ends covered with soi

2. Having the central branch also horizontal with its base hal f—
buri ed

3. Ensuring that the ‘indicator’ bud beyond the first extended
i nternode faces upwards

7. Devel opnent and managenent of cuttings

The soil in which the cuttings are buried must not dry out. This
means watering the beds twice a day in very hot weather. |If watering or
heavy rain exposes the culns they should be covered with soil again. New
shoots should develop within three weeks of planting. These will growto 1
meter or nore in height and branch before roots develop fromtheir bases
during the nonsoon. It does not matter if the tallest shoots emerge through
t he shadi ng or bend over as they reach it. The prine function of the shading
is to prevent the sun drying out the soil rather than to protect the shoots
directly. In the period inrediately prior to root devel oprment the cuttings
wi Il 1 ook unhealthy and branch shoots will die back. Once they have rooted
however, new side shoots will grow w th healthy | eaves, and from Septenber
onwards strong new shoots will energe fromthe ground, see fig (iv). The
pl ants should ideally not be noved for 16—28 nonths until the second
pl anti ng season after they were planted in the nursery, although they may be
transpl anted during winter if necessary. Shading fromthe sun is not
i nportant after the strong new shoots have energed fromthe ground after the
nmonsoon, but protection fromfrost may be necessary in sonme nurseries. The
cuttings are very attractive to goats and ot her grazing ani mals, and need
good protection if free grazing is practiced around or in the nursery.
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fig (iv) Successfully rooted cutting with strong new shots devel opi ng after
five nonths



8. Pl anti ng out

To ease transport the shoots can he cut back a little, but if grazing
pressure will be high it is best to keep the shoots as |ong as feasible.
When the plants are lifted the old cul msection usually breaks off easily,
and the plant will often break into two well —+ooted sections which can be
pl anted separately. The root balls should be protected agai nst desiccation,
end the plants treated with nore care than containerised stock. Most
cuttings of Banbusa nutans taken in 1983 and planted out beside the nursery
in 1984 where they could be watered in dry weather, attained heights of 6-8
meters that year, which indicates the potential of culmcuttings to
establish very quickly indeed in a good site. These Banbusa speci es are not
as demandi ng as ot her Banbusa speci es or Dendrocal anus species and wil
thrive on a poor site once they are established. On dry exposed sites it may
wel | be necessary to under plant the banboo or to establish it in the shade
of nurse pines however, and careful handling of the planting material is
even nore inportant.

Prelimnary recommendati ons for planting Dendrocal amus speci es

(for time of taking cuttings, transporting cuttings, preparation of beds,
devel opnent and managenent, and planting out, the sections under Banbusa

speci es apply).

1. Mat eri al sel ection

As with Banbusa species only second—year material should be used. Branch
devel opnent varies greatly in a single culmof these species, but nearly al
nodes are capabl e of producing rooted plants regardl ess of the stage of
branch devel oprent. It is feasible to use cul ns which have no ot her use,
such as insect—danmaged or snmall culns as the overall root production is much
greater, see fig (ii1) in conparison to fig (i).

2. Preparation of materia

It should be renmenbered that Dendrocal anus species can produce rooted
shoots from several categories of branch see fig (1). Therefore none of the
branches except the very smallest are cut right back. As the bud at the node
after the first extended internode on the central branch will often produce
a rooted shoot it should not be damaged by cutting too close to it. Cul ns
are cut into single—node sections as in Banbusa speci es.

3. Planting cuttings in the nursery

Dendr ocal anus speci es should be planted a little deeper than Banbusa
species. AT dornmant buds on the culmand on the central and lateral branch
bases shoul d be bel ow the soil surface so that shoots arising fromthem have

their basal regions in the soil. It is often not possible to put all buds at
the optinmum soil depth at the sane tinme so a conprom se nust be nade. Sone
buds will inevitably be too deep and their shoots will die. Wien small and

| arge buds are present the small buds shoul d be above the | arge buds as they
are nore likely to die if they cannot quickly reach the light. Severa

typi cal stages of branch devel opnent are depicted in fig (v) along with the
recommended ways of planting them
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