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Abst r act

Banboos play a very inportant role in many Asian |and-
use systens, contributing greatly to ecological
stability and soil conservation. Despite this many
nat ur al resource nmanagers in the Hmlayas are
reluctant to plant or utilise banboos because of
uncertainties concerning their life history. Not so
the H mal ayan farmer, whose fragile subsistence
lifestyle has relied upon Dbanboos since time
imrenorial. He has developed a long-term cultivation
policy which seens to have significantly reduced the

degree of flowering and death in his banboos. A
strategy which has served him well could be of great
benefit to others. Firstly he knows his species and
varieties well. Secondly he uses vegetative

propagation, thus both actively selecting clones which
flower less than others, and reducing the genetic base
and subsequent cross-pollination, seed production, and
death. Qther factors reducing the disruptive effect of
flowering such as the planting of a mxture of species
and the occurrence of pathogens which reduce seed
production are also of benefit to him It is suggested
that studies of genetic variability in cultivated
popul ations and fertilisation nmechani sns in conjunction
with advances in vegetative propagati on techni ques may
encourage nore confident nmanagenment of banboos in the
next century.
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The ecol ogi cal significance of banboos

Banboos play a very inportant role in many Asian ecosystens, both natura
and man-nade, especially in nontane areas such as the H nal ayas. In forest
areas they provide useful products as well as valuable wildlife habitats,
and annual harvesting wthout |arge machinery mnimses environnental
di sturbance. In many rural areas banboos are also cultivated to support
subsi stence agriculture through the provision of animal fodder and manure,
fencing and tools, as well as housing, thus reducing pressure on forests
and grazing areas. In shifting cultivation, the rhizomes allow rapid re-
establi shment of soil cover and fast nutrient recycling.

In steep or eroding areas their unique rhizone and rooting systens
stabilise slopes and reduce soil erosion. Throughout the H malayas and in
many other areas of Asia they are actively helping to maintain the
ecol ogi cal balance in delicate natural and man-nade environnents. Because
the distribution of banmboos is so concentrated on Asia, the ecol ogy of
banboos is a subject of particular regional inportance.

Ecol ogi cal problens in banboo cultivation

Despite their potential contribution to the stability of the environment
there is often considerable reluctance on the part of natural resource
managers to either plant banboos or to devel op nore organi sed production
and utilisation systens. The principle constraint is the unpredictable
di sruption of production by gregarious flowerings, and the uncertain fate
of flowered clunps.

Know edge of the life cycle and reproductive behaviour of species is
fundanental to the study of their relationship to each other and to the
environnent, and thus is central to ecol ogical studies. In the banboos this
know edge has been very limted in the past, and recent inportant studies
on reproductive behavi our need consi derabl e reinforcenent.

Thus the [ ack of know edge of banboo |ife-cycles, reproductive mechani sns,
and popul ation dynamcs is essentially an ecol ogical problem and the |ack
of know edge in these areas resulting in their neglect conpounds the w der
ecological difficulties facing Asian |and-use systens in the next century.



DRAFT

The probl ens and sol uti ons of H nal ayan farners

While institutions have on the whole not shown a very good record in
pl anti ng banboos in the H mal ayas, farners throughout Asia have managed to
plant it and use it since tinme imrenorial. It is perhaps pertinent to
exam ne how they have overcome the problens, as their solutions or the
general approach which they have taken gives sonme insight into the life
cycles and general ecology of cultivated banboo popul ati ons, and highlights
areas where further study is necessary.

The basic problens facing the farmer have been whi ch banmboos to plant, how
to plant them and howto extend the life of the plants. Because of several
practicalities they have adopted vegetati ve propagation techniques. This in
conjunction with their good know edge of |ocal species and varieties has
led to several interesting devel opnments, and perseverance with cultivation
over many generations has allowed them to rely wupon banboos wth
confi dence.

Their basic know edge in the areas of taxonony, propagation and life-
hi story has been sufficient to provide an effective cultivation strategy.
If these areas were studied with all the scientific resources avail able,
there could be equally effective solutions to the probl ens of professional
resour ce managers.

Identification and flowering cycles

It is well known that the length of flowering cycles varies between
species, but this is of little use until the banboo flora is accurately
document ed. Most records of the flowering history of particular species are
severly flawed by poor identification. In addition fertilisation nmechani sns
and vegetati ve propagation techni ques vary between species. Ecol ogy, as the
study of the interrelationships of different species and the environnent,
cannot begin unless different species can be separated by a reliable
t axonom ¢ system

Asian farmers often know | ocal banboos better than centralised institutions
or the scientific world. Hopefully the banboos of all of Asia will soon be
documented for separation in the field as they have been in China, and are
now bei ng docunent ed el sewhere.
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Wthin species variation in flowering and sel ection of superior clones

Variability in the I ength and synchroni sation of flowering cycles has often
been reported, and suggestions nmade for this situation to be exploited to
reduce disruption caused by gregarious flowering. H malayan farners have
long been aware of such variation. Where banboo cultivation has been
practiced for a very long time |ocal know edge of flowering habits in the
H mal ayas seens fairly consistent. Essentially the story is that forest
banmboos flower regularly, produce seed, and die, while nost of their own
banboos fl ower sporadically, often recovering after flowering, and sone of
their species never flower at all.

When asked why their banboos flower |ess than forest banmboos the reply is
that they pick out non-flowering clunmps to plant vegetatively after banboos
flower. In this way they have actively selected strains w th abnornal
flowering habits, sonetimes for thousands of years, and have multiplied
those to produce clones which flower less frequently, less intensively or
possibly not at all.

Inpl enenting and testing a scientific selection program to select non-
flowering clones would obviously take an i mmense anount of tine. Maybe the
i ndustrious Asian farmers have already conpleted the task in some species.
Is it just coincidence that the nbst comon vegetatively propagated

speci es, Banbusa vulgaris, has the reputation of flowering so infrequently
?

Sel f-inconpatibility as a barrier to fertilisation

Anot her reported reason given by farmers as to why their banboos flower and
die less than forest banboos is that they do not plant too many banboos
together, or plant mxtures of species. Apparently, when clunps are on
their own they do not produce so much seed, and consequently they have
enough reserves left over to recover vegetative growh after flowering. The
superior production of seed from gregarious fl owerings conpared to sporadic
fl owerings has often been reported by foresters. Self inconpatibility seens
to be a possible explanation for this. This would nean that if the genetic
base in stands were reduced substantially then cross-pollination, seed
production, and subsequent death woul d al so be reduced.

Studi es of inconpatibility mechani sns are now advanced in many plants. The
long flowering cycles in many banboos obviously deter such investigations,
but if cross-breeding prograns can be undertaken in China then detailed
studies of fertilisation nechanisns should al so be possible.
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Shoul d the hypothesis of self-inconpatibility prove to be true then |arge
scale efficient vegetative propagation could have great benefits, and
m cropropagation or true tissue culture would be the way forward, rather
t han propagati on from seed or enbryogenic callus. Such self-incompatibility
could also explain why |eptonorph Phyllostachys species, in which one
genotype can cover a large area, tend to recover after flowering, while
pachymnor ph species tend to die.

Pat hogeni ¢ and chem cal interference in flowering

O her factors can also be involved in seed production and clunp recovery.
Interruptions to normal flower production have been witnessed in the
H mal ayas. Insect damage to Dendrocal amus ham ltonii flowers has prevented
seed production in sone clunps in eastern Nepal. Fungal damage in flowers
of a variety of Banbusa tulda invariably occurs in central Nepal. This
variety has never been seen to produce seed, nor to die after flowering.
Moreover the disease occurs wherever and whenever this variety flowers

suggesting a comon second host. Manipulation of disease, hosts or
susceptibility coul d be another avenue to expl ore.

I n ot her nonocotyl edonous crops chem cals are someti mes used to good effect
to control flowering. In sugarcane the sugar content of culns is maintained
by applying chemicals to inhibit flowering. Such techniques may al so be of
val ue i n banboos.

Veget ative regeneration of flowered cl unps

The fate of flowering clunps is often influenced by the H nmal ayan farner.
The effect of prolific flower or seed production on the rhizomes' reserves
is readily appreciated, and flowering culnms are quickly cut by many
farmers. Manure is also often applied if the clunmp is valued, and together
t hese techniques can allow the clunp to regain vegetative growh. The val ue
of fertilizing flowered banboos has been clearly denonstrated i n China. The
experience of farmers in the H malayas supports the value of such
pr ocedur es.

Interruption of production during flowering

Wi le the H rmal ayan farner has managed to reduce the chances of his banboos
dying, he cannot exclude the possibility. Protection against this
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eventuality is provided by planting a m xture of species, often as many as
five or six. The chances of all clunps flowering together are thus greatly
reduced. In this way the flowering of a single species can pass al nost
unnoticed to the casual observer, and causes little hardship to the farmer.

Concl usi ons

It would seemthat despite inportant work on the ecology and life cycles of
banboos al ready undertaken, especially in Japan and China, there are still
fundanental gaps in our know edge of the H nmal ayan banboos. The H mal ayan
farmer has arranged a system whereby the consequences of the lack of
know edge are mnimsed and his strategy deserves closer attention. Further
study of his banboo varieties backed up by fundanental studies in the
physi ol ogy of flowering and seed production may allow nore w despead and
confident use of banboos in Asia. Using the farmers perspective and
following his chosen course of vegetative propagation of well known
varieties, but using nore sophisticated techniques of m cropropagation or
tissue culture, in conbination with thorough taxonony and record keeping,
may be an appropriate strategy for ecologically sound H nal ayan banboo
cultivation in the next century.



