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The Ecological Role of Bamboos in Relation to the Military Use of :
Herbicides on Forests of South Vietnam _ i
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~The principal objective of this study was to find out whether

bamboos had replaced broad-leaved trees in the forests of South Vietnam
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(SVN) as a result of military defoliation, and, if so, on how large a
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scale, The work was primarily concerned with the Closed forest (Foret

dense) because of the much greater amount of commercially valuable timber

it contains compared to forests of other types. Secondary objectives

were to investigate (1) the soil: and other habitat preferences of the
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various species of bamboo; (2)-the effect of herbicides, swidden ("slash-

and-burn") agriculture and fires-on the spread of bamboo; within the forest;

(3) the’ success of different means of reproduction by bamboos; and finally,
sf

(h) to assess briefly the possible .econonic value of bamboo. colonlzing
- former forest. - - i }
‘ For reasons of securlty, very little field work was possible in
the Closed forest, but limited dbservﬁtions were made along the highways
R to the Col-de-Blao (Route #20, Lam-Dong Province), An-Loc (Roube #13,
s Einh—Long Province), Tay-Ninh City (Tay-Ninh Province), and Trang-Bom to
' Xuan=Loc (Route #1, Long=Khanh Province). Three helicopter trips in War

 Zones C and D provided somerédditional observations from the air, plus one

~brief ground visit to a defoliated forest site with bamboos at a fort near

~

8professor Drew, & member of the Committee on the Effects of
- Herbicides in Vietnam, is affiliated with the Department of Botany and
: Plant Pathology, Michigan State University, East Lansing, Michigan h882k




Cau-Muoi-Mot (Route #14, Phuoc-Long Province), and one brief visit to an
unsprayed forest near Dong-Xoal (Phuoc-Long Province). Both latter sites
could only be visited for one to two hours under maximum security provided
by Vietnamese and American armed forces. Under these circumstances, an
assessment of the role played by bamboos in the ecology of Closed forests

sprayed with herbicides can only be regarded as tentative.

AREA WITH DOMINANT BAMBOO COVERAGE

Bamboos were already present prior to the military use of herbicides
in many types of forest in 3VN, especially in secondary and much disturbed
areas. In secondary forests they became dominant over considerable areas
where they are said to persist for many years. These "bambusaies" are
mapped as a distinct vegetation type in the map prepared by Rollet (1956).

In the lowland secondary Closed forest without dominance of bamboos,
there were nevertheless bamboos scattered about in the understory,
especially on schistose slopes and red soils (Rcllet 19627). Rollet
points out that these stands of bamboos on such soils can frequently
colonize an area relatively rapidly. It was also noted by Rollet (1962?)

that in the open forests (with Lagerstroemia and leguminous trees) there

15 generally also an understory of bamboos (Oxytenanthera sp.) that are

either evergrecen or deciduous in the dry season.

In the highlands, at a medium elevation of 1800-3800 ft, there may
pe extensive stands of bamboos in the secondary Closed forest. These
arcas are noted by Rollet on his Vegetation Map, and in his Notes (Rollet

19627). All told, prior to the application of herbicides for military



ST AR

A
ST

e

purposes in SVN there were an estimated 1.4 million acres in which
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bamboc s ware already well established as dominant species in the

"bambusaies.”
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SPECIFIC BAMBOOS IN CLOSED FOREST ECOSYSTEMS

There are 'a number of species of bamboos normally associated with
the primary and secondary aspects of the Closed forest. In the primary
forest, Bambusa sp.é»(ggigg éf the Montagnards) may form rather large, |
pure vopulations on specific sites; e.g., on glluvial~bo:ders.of streans,
and especially on the slopes adjacent to them (Barry et al. 1960). |
However, these authors note that ln secondary forest arising from the

ray (slash-and~burn areas) the bamboo- Kring generally appears in 10-15

years, and in 20 yeers has developed into a "sea of bamboo" which is said
- to persist for a century or more, -. ‘
Further observations on- the specles of bamboos found in SVN were
made by Schmid oﬁ a trip via Highway 20 to Dalat on December 21—2&,71953,
”””**“‘”‘witn“ifh.—Mcﬁlurg-iScnmid‘l953)- vAcco;uingrto thi + report, the populations
of'large spiny bamboos growing in large clumps to 25 £t in height, or
forming 1ndeterﬁinat§ thickets of relatively low height, occur at eleva-
tions of 150300 ft on old alluvial soils, sandy at the surface and sandy-
arglllaceous below. .Such bauboos (255.5gi in Victnamese) are quite
variable in-accordgnce'with‘ecologicai conditipns, butvthere éré ﬁwo mein .
~types recognized hyqullet as}foilpws:.(l) Bambusa sp., with low stature, | ' | Sf
, h':bushy‘inrindetermingte~clpmpsﬂsuch'as’found'érbund the Forestry Station

-at Trang-Bom; and (2) Bembusa Blumeans on relatively rich soils in the

jj: ?ffrobably 0xytena9thera'sp,,’géppx@dng~tq&ab~(parsonal~commnnication.1973),




forest borders, forming large clumps, well-delineated, with stems to
75 £t tall.

On soils derived from schists or granites, primarily on slopes
between 450-2800 £t and especially between 2100-2L00 ft, Lingnania sp. was

found. Species of QOxytenanthera (0. dinhensis, the most common, and

2. densa) were noted in areas where Montagnards practiced slash-and-burn
agriculture. Other genera and speries of bamboos were found by the
authors on this brief trip, but, with the exception of the climbing

bamboo (Dinochloa aurinuda [sic.) = oremuda) at elevations around 4500 ft,

none appear to be common in the primary or secondary Closed forest
ecosystem. - |

On the 6ther hand, Ho (personal communication 1972) recognized.
two ccologlcal types of common bamboos fr&m the An-Loc-Tay-Ninh reglon,

as follows: (1) Bambusa arundinacea (Tre gai i\in Vietnamese), a large,

spiny species usually found on slopes 300-600 £t or more away from streams,

but at An-Loc apparently far from water courses, Yery possibly due to .

hydromorphic soils inundated during the ralny seas;hi\and (2) Oxytenanthera,

species of which occupy dry soils. Oxytenanthera albociliata was in

flower at An-Loc, but other unknown species were the moré‘common in
golonization of defollated, vurnud Porests and abandoned __x
| Ho (personal communzcation 1972) also notes that he haa observed

Oxxtenanther densa flowering seVeralrtimes over-a'period»of year atb

'Dea-chuoi in” ﬁhe uol-ae-nao~Loc. ‘He has<given furbhar notes on diéhxibu- .

- tion of bamboos i& SVN in ﬁha_recently published second.volume of his .

l  flora of the cqyntryi(ﬂb lQVQ)t -
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difficult plants to determine to species., In SVN it is obwious from the
writings of Vietnamese and French botanists of the past 20 years that
much work remains to be done before a complete and authoritative account
of the species of bamboos can be published for that country.

EFFECTS OF HERBICIDES AND FIRE ON SPREAD oF
‘ BAMBOOS IN THE CLOSED FOREST AREA

Unfortunately, the impossiblility of conducting any field studies
due to security problems and the very limited opportunities for aerial
observations preclude an accurate estimate of the forest areas in which
bamboos may have become dominant after application of herbicides.

In the one area of sprayed forest visited on the ground at
Cau Muoi=Mot, bamboos had apparently colonized the former Closed
forest following the eliminatlon of most of thé upper story and
subdorminant trees through cutting and-cultivation, followed by one or
more herbicide applications (Agent Orange). The information menvioned
elsewhere in £he Committee's reporta'suggests that despite3a*dominanb
. role played by bamboos at this site, reestablishment of a secondary
| Closen iorest may gradually take place on slopes, however time did not

-~ permit a similar investlgation of ‘the cleared rolling Jand where it may

‘be a difxcrent story._lrinally, on this[clea;e@-rqlling;land (see Figurel,)

there was évidence'thatfsomé bhmbods hhd:beeh’killed back to‘the under- -

"':,’sround rhizomes by the herbicide, but they were vigorously sending up new

»vcgetative shoots, similar to: thosa noted elsewhere oy Ahmed (1357)

o 830e gection IV B(.’L), Part A of the Re_port‘. on the Effects of llerbi-"
' »_‘cides in SQuth Vietnam ‘ ,
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Obviously, tnjs one very small sample is far from adeguate to use

as a basis for extrapolation to all secondary Closed forests in SVN. The

data do suggest that where only one or perhaps two applications of herbi-
cides were made, there are some prospects for regrowth of a mature forest
composed of many of the dominant species, despite the presence of abundant
bamboos.

To such a statement should be added the proviso that fires, particu-

larly during the dry season, could probably destroy the young saplings
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and thus serve to perpetuate an understory composed mainly of bamboos.
Such wild fires buriing unchecked in secondary furest areas of Tay-Ninh

Province were observed from 2000 ft on a helicopter flight in January 1972.

The fires were especially common in severely degraded forest areas, many

of which appear to have supported only bamboos (or bamboes and grasses) -
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prior to 1960. Further, Tachirley (l972);§nd Blackman (1972), on a -
-combined aerial and ground .‘mcoxmAisséncg trip to Tay-Ninh Prov:_l:iee .on
. March 20 and 2l, 1972, ‘obse;;ved that a large amount of ;mnmg had been -
" done und active .ﬁ.réa were common weslt and north of Jay-Hish City, _aé o
.. }f@wards .zmmie-cm.. N e
T‘m REPRODUCTION OF 'rm. BAMBOOo ccmm 'I‘G CI.O‘%LB “'\)REST ARLAS
.. o ‘ f - It has been point.ed out fraquc.nhly by various authors, .muh as ‘Barry' '
. -'?"'Ag“:-i';et; al, “960), writing abmt tha spread ot‘ Asia!sic bambw;. bhat t‘,he:h' P .I_:".
o -"_reproduet‘.ion and colonization of newly availabl.e mre areas iu a rdatively B

'-‘s-'.,-r,:'-rapid process. I!ambma amndinmea, and possibly ram%msa ‘Blumenna, as uull"g_ IR

B | : fz"ns species of ()xyt:enamhera are *ha principal bamuoos mus‘.t‘. ccmmunly L
L r‘f-._f-:l.nvolved m S\m in mlnni»ing i’omer forest hnda a\ttentim vas thus I "




focused uﬁkn the reproduction of these and related (wpidentified) bamboos
during brief study visits to several sections of the country.

Flowering of Dambusa arundinacea was observed in the vieinity of

An-Yoc on February 4, 1972 in an area devastated by repeated fires following
logging and possibly the application of herbicides, Most flowers were

fully opened with anthers just maturing. The flowering stems (culms) arose
from clumps in which many but not all'stems_were dead, some evidently |
damaged by fires. No seeds or seedlings were found.

A few hundred yards‘away nearer the road, a species of Qxytensnthera

was found in full flower. All stems were 1iving, but the flowers were.

still young with no seeds yet daveloped. No seedlings were found beLow

~ or‘adjacent to the clmp, o

Further 'field obsérvut;ions bf fl@wering bmﬂbeas wore -maéie on -

L ‘January :,1, 197.: ab tsha Ibrestz Stabion at 'frm.golm where ‘)esmrm'ntmv

i‘laf olﬂfm‘ wag in. mu flover. (:mthes:.o) Aﬁ&itiomllj, in the Cul-de- :

_' BaowLue araag alzmb Hig,hway .520, a peems of Owta n*mmw’m wa wn@et&d

- in i‘lower f‘rom a larbc. parulaewn gngarmu.sw ilm.éring, on Jaxmarv Ef}, 19%. o

Ib had heen our m%ent«ion to rwims .‘mt@r the ames. ab .m-igoc, the

L A‘Col-dennao-vhoc, and Mﬁgam to vari*‘f the p:*cﬁuction o*’ ‘weti from the

'_..pimie:z obsersteu in *‘lowr i Jnnuary and ear‘ ; Fébmary 197 Hauevw,;f'

B o “‘9 1‘@3‘" Wip in Jhl?*n\lﬂc\%et 1972, 10 vay immqsible to visit the B

R Jm-lm. site due to actzve ha.,f;ilxues. f: At ‘X‘rfmg»iiw, on m:gu.at l 19%

o fan intensive cearch ua.: maxie xor ..e" )

&3 maﬁ/or aeuds of I’*‘*z«imwln%:

flmzm H*‘wr. buv. aaither eoum be By uml msd&r or aﬁ,jacent t.o t&a

'_ i’lnw..ring stem.n. Upon mvisibius t;!m cul-—dé-&o-»h:c si.i;é on .&ua.tst 3,

RUNS ;_fﬂ-“-,‘izyaa ib was fou.nd that mstz or tlw !’lowrina baawoos bad ,me bm o
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in a right-of-way clearing operation. Again, an intensive search for

seedlings beneath a few of the uncut flowering stems of Oxytenanthera

sp. proved negative; yet Blackman and Richards had both found mature
seeds on a trip to the same area which they made in Mareh 1972
(personal communication 1972).
According to MeClure (1967) "the incidence of maturaﬁion of fruits
is relatively low in the majority of known bamboos.” He also nobed that
"abundant yields ocour in only a relatively few species out of ‘the
: uundlcd QHAu have Leen nu&‘;v*u in :‘ow..,".,;* Such-SQGu&m%ﬂta»uxe
: applicable to common bamboos in 5V, thgn.onechulﬁ thAexpecﬁ a higg
" frequency 6f seed prc&ucfi@u.r,Inﬁeed,-cn_ﬁhe b&gi& 6? wﬁaﬁ dd#a‘ga,have
- obt&ine& from dxreet fleld gﬁuqy in. Vﬁ~an&»§he'publisheﬁ iﬁfcrﬁaﬁioé

'i‘m a lifetiuza os‘ inve tigab ions oi‘ bmmg by !-*eelu.m (1967), it is

A reawnaola bo eonclude thaf. the rapid colem...atien ‘b~ -mb@m @"-‘aleare%i :

. forest is not us ua.iy aempliuhed in Wﬁ by nmmi.ioa of abmmaa-t s@cﬁ;" o

ami:'sééﬂliﬂgé; | .Ie Y new t‘mat t‘w pread e& as:abws i,. xwrre ,s,ike

'f";-be b:, veg@tative ma&n.:. ?‘pwaci L7 new awas mas, iwwwr b@ by ®eans. .

. ‘__os‘ :weds, pos..&hl, &arri@& b;,, bj,m.. whgm ﬁ;g@m.i% Ox;e rat:lgm %"é :

- o takeu p‘aw m an aren mwk‘mke wna@ Wu; the msu t: uftm ia a
- wauy inerea..sd mpulat,ian oi‘ the;.@ bzmhw:» gmaia x‘m the cm.-»up

o gec ons ox‘ h.*eme., (?Wea-vm-

'_Isom %xesw Seation, persom munimtmn 1952) Hamwr W-mtl;.,

: -t&ae altenuon of tm Cwsed x‘omat, aa by extennvu mn% o;wratms, o

. or hniﬁg ox t&w up:ser aanopy wpeci«sr* by herbicuie@, wim pmﬁnce

ecalnw eul éonditions ravurina the mtﬁ%i mgeasmtiou 01‘ nw culm oi

\.ertam 'lwams (mmm 193;9) uhen site.: ws.th = v..nm.wswrw of -

, a.ssi.sbunt Claier F@watw, Trm:g-'- |
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Bambusa arundinacea eand species of Oxytenaunthera, as deseribed by

Boulbet (1960), are converted by the Montagnards into slash-and-burn
areas (ray), the bamboos will soon occupy the sites upon cessation of
cropping and will persist for a long time (Rollet 195627).

POSSIBLE ECONOMIC VALUE OF BAMBOOS COLONIZING DEFOLIATED
Ax-m[or& CLEARED~BURNED mm:sr LAND

A comprehenswe review of the economic uses of bamboou does mt,

‘ seem appmpriate ior this report, but possible wses: tnast. could ba made
of the common. spacies involved in msa colonimng ef‘ ltmd in the nrimary.
and semn@&w t.losed forest mmeystem in SVN- ave worth z:wt*onitw. Ru_e_h _

‘f’.ret‘e&wn has. beem arricd out m tzi, ilv Lﬁl&&i‘e of ug ;:i\_u. lsr.mb._@zmrin‘ |

_Vvarimm mmtnt.., e.zpeeiau;; :.n Asza (mi,eman 153%) &zrf e; the

'e&oma m&ue o! ﬁt&ﬂj ef mm& b&:nbm & very siwiﬁ‘imat i% s.mpnal.

A ”es.zsi&, ag . mt.éé by mmd L‘@b ), Ahzad xl%‘f), L8 Asﬁ. etwsj {1951 ) Mc&'mr@

}'(39@ ), and- Ei&hﬁ:;lej (»-957 ), amcmg m@ o%her

t{c.z%(inle (19:9’?) dst& me aiedn w{i‘&lbi@a ad \ uges of bm‘wus in 3.

clnd’@& wm, i‘.hé.ﬁs *primi;m 5;3!?.&.1#53 am tw ur thmz: et :xre ,iﬁmm«-
' : c.aaatl,; nv@lved m wiunini.m &.m..u.. \Muﬁﬁ OF mtsas,.;, al&a he&ﬁ"? '
¥ aeaa.i‘.te& Closad. fare:a\. wress. | R

L .1 f?mem &1&&:*(:&“'« has Sz‘&ﬂl, distributim; m ‘.'Si‘li, Mi. it S.ﬁ al..e

§ _' wnsx&emd by &a}dalaj " me mnt meﬁu m&:co ;o. r.anj wrwsvﬁ.

3. ‘m"ﬁ'ﬂmo aan Lnaees is a.isted b,y b&..‘{iide}; lm \a&em “‘(ir

. 'msembmn p\.rposes, ams a..e @ :.omree of udible mt... iw ipermal
mnicat&m 1#?'3) m&m this s;xeie.., ruthex* tiw: "!v: w,ﬁ’ e uw :

S -_mst wx&és;md m sw, w well ag the. m..t. umu x’or variou:a mr;;o..es. _
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Another bamboo™ from the Closed forest ecosystem, at least in its
secondary aspects, which is very much used for conrstruction of many

articles, such as furniture, poles, fences, etc., is Schizostachyum

Zollingeri, known as Lo-o (nct S. aciculare Gamble, of McKinley 1957).
McKinley states further that the bamboos useful for paper pulp
develop rather thin-walled stems, but there is no published information
suggesting that such bamboos are involved with the Closed forest successional
patterns following severe disturbances. |
On the other hand, McKinley notes that near Tay-Ninh ‘here has been
a paper factory utilizing bamboo shoots of about six months or -i1ge for |
manufacturing a kind of blotting paper. Neither scientific nor common
Vietnamese names were given for the bumboo thus employed. Moreover, no

specific information on uses of species of Qxytenanthera were noted by

McKinley. Yet these bamboos are among the important species colonizing
former Closed forest lands which have been cleared or severely defoliated
by herbicides. -

Finally, recent studies of the properties of Thai bamboos (Satrakom
et al. 1972) for pulp and paper production §?9¥1that a large nwuber of
specles can bte ubilized in making a kraft tépelof paper. The best species

were Dendrocelamus asper Backer and Bambusa spp., including both B. arundi~

nacea and 3. Blumeana. Larlier studies by Samapuddhi (1959) were centered
t . . [

2 . ¥
upon 34 different species in 10 genera in Thalland, including species 6?'u -

Oxytenanthera which are also common in secondary Closed forest areas of

«

SVN. Tossibly these latter bamboos may eventually be found useful in

- Bsuggested by Ho (personal communication 1973).
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furnishing products of economic value, but their potential appears to

be less at this time than is that for certain species of Bambusa.

CONCLUSIONS

‘1. As a result of centuries of slash-and-burn agriculture practiced ;
in SVH, extensive areas support pure or mixed stands of bamboos which i
existed prior to the application of herbicides for military purposes.

2. Evidence from published field studies of the Closed forest
(ggggg‘ggggg of French foresters) in SVN indicates that several bamboos

may grow as natural components of the primary fore.., but they are by no

means invariably'present. ' §‘
3. Upon clear=-cutting or eitensive logging, the forest canopy is
opened so that altered ecological conditions favor an increase in the

population of the subdominant bamboos. Such an increase by vegetative

means can be relatively rapid. Spread of such bamboos from seed appears
to be rather infrequent in SVN.
4, ‘Information derived by us from severely limited field and
- aerial reconnaissance of the former Closed forest region in War Zones C:
and D north of Salgon suggests that where defoliation has led to death
of the forest dominants and subdominants with suppression of their
‘reproduction, bamboos, 1f present in the area, will tend to increase -'é
with establistment of pure stands thet may persist for many years. -' 4'
Recurrent seasonal fires tend to prevent regrowth of young plants of the A *ffi

.original forest dominants.
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RECOMMENDATIONS

1. It is recommended that an evaluation be made of the potential
economic uses of the species of bamboos that have occupied former Closed
forest lands as a consequence of the application of herbicides, the
ravages of clear-cutting, slash-and-burn agriculture, and/or controlled
fires. Possible uses to be explored include many types of construction,

furniture manufacture, and pulp for making several kinds of paper products.

2. Appropriate silvicultural practices could be developed to
~ utilize stands of the more useful bamboos where the economic potential

is high.
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