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I INTROIXCTION

v

1hg‘(bvcrnmcnt of the United States of Avcrica, acting through the Apency
for International Developnent (AlD) pranted a rescarch project entitled;
"_I_fi \_/.I_I_RL' CORSERVATION AN GERMPLASM EXCHANGE O BAMBOO™ an amount ol

U % 150,000 Lo the Royal Thai Government.  The effective date of this arant
started from June 1o, 1985 10 (e tober ST, 19870 1o s apreed that Kasetsart
University will act on behalt of the Department of Technical and Eeonomic
Cooperation concernang the aduinistration of this prant, amd wmplementing

the research Project tfor the Royal Thai Covernment.

The ultimate goal 1s to develop new technolopy using tissue culture for
bamboo conservation and propagation. Speciiic rescarch objectives
include:

). DeveLopment of <n vidno conseavation Lechniques;

2) . Cotlection and consenvation of bamboo varnielces gaown <n Thailand
and Sal Lanba wseng Lissuee cwl fune fTechnegues
3) . Developmenl of Lissee cutlune fechniques {on mass propagation; and

4} . Devedopnent of techniques gon (nternational bamboo germplasm exchange

waLng Laasue cullune.,

[he first interim report —overed the activities from June tu December, 1985.

Contents 1ncluded laboratory renovation, hiring of technicul staffs, equipment
purchasing and in<tallatic: and IniCiaovion oi rescorch activities,  This
interim report covers from January to June, 1980, Main emphasis has been

focuscd on rescarch activitics and permplasm collection and administiative

work.



F1. RESEARCH ACTIVITIES

During period Junuary to June, 19so.  Research has been intensively conducted
to develop the technologios {systems or protocols) or mass propazation and
A vitro conscrvation.  Three systems, as veported carlicr in the iest
tnterim report, namely; stom-bud scgments | leal callus and seed, have been

mvestigated in order to develop the above said rechnolopics.  ‘Three major

unlorscen problews arese during chis period, they are:-

. troim January to April, 1980, was the dry scason which bawboo beca

dormant.  Branches or shoots were fimtted tor expoerimental materials.

2o It was found that dorwant buds tended to continue theivs dormant i cultures
3. T was also observed that hicavy contaminacion wus associated with the

dormant tissucs.

To cope with thie problems sbove, plant waterials Urom various sources in
Thailand were collected from time to time. Those areas included Kanjanaburi
province (ZoU km west ol Bangkok), Chiangmai (North), Pukchong (North-ast),
Prachinburt (bast), Chitluda Palace (Bangkok) and various places in

Bangkok metropolitan.,

surface @ terilization techniques has to be wodificd from one lot of plant
materials te the others depending upon the location and types of bamboo.
special treatment to the explants prior to culture was sometines needed

to reduce the concamination problem.,
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FXPERIMENTAL RESULTS COULD BE CUMMERTZED AS FOLLUW: -

o DEVELCPMERT OF TISSUE CULTURE TECHNTQUE FOR MASS PROPAGATION.

Pol Stem=bud sepments system:

Frow a series of expertients the following results were the conclusion
ol the Pindings; they are:

a. Mediuwn: The most sultable medium for initiation was o woody plant

pedium (WP) 0 supplencnted with 2 mg/L G-Benzy ladenine (BA) and 1 ng/l

! . . . o . \ . . .
L= Napthalencacetic acrd (NAA) (Call "W )0 However, it scomed unsul-

ih]
] E
table to prolony cultures since tlssues turned brown.  LExperiments are

I piogress to scavch for the suitable medium Tor long tern culture.

Lo Bxplants: Tt aees found that the explants exclsced from mature branch
or shoot (just turn to become mature) were the most scitable tissue

[ N R - - . N N - . Ly ~ . .

because he explants survived oo o higher percentape, higher bud-breuk

and higher nunber of shoots per bud, than cxplants taken from the youny

ones (Table 1).

Lue to heuvy contamination and buds tended to romain dormant, using knife
cleaning uround the buds and remove the leal scale pricr to surlace sterili

sterilization was necessary to reduce contumination and cnhance bud-break.

G. Lloyd and B.H. McCown. 1981, Commcrcially feasible micropropagiation

ol Mountain Lanrel, Kulwia latifolia, Linn. by uscd shoot-uip culture.

Proc. Intern.  Plant Prop. Soc. 30: 421-427.



Table 1. Effccts of mature and young materials ol Bar

..gl..

wbusa vulgaris on

survival rate, bud-break, number ol shoots per bud and browning

Kinds of tissue| Time | Survival rate |Bud-break Number of shoots | Browning
(whks) (%) (%) per bud (%)
1 8.2 5842 1.8 90.6
2 82.35 56,02 2.1 5.4
Miture tissue 3 82.35 il 2.8 ¥0.5
4 82.35 70.58 3.45 100
5 58.82 7047 3.5 100
! 62.9 - - 90.7
Z 40.3 3.86 1 90.1
Young tissuc 3 33.9 3.8 1.0 100
q 33.9 7.69 2.5 100
5 0.45 11.5:4 2.07 100

¥/ Bambusa vulgaris



3. Surfuce steviitzation technique:  As mentioned carlier that tic

“technique has to be moditiced Crom Lime o time depending on plant
matcerrals. However, the following mcthod was veneral ly used inoour
Laboratory;  dipped plant waterials tn 70%  Eueaol for 50 seconds
solution

after cleanim the explants, thien soaked in 205 cloros

For 20-30 winutes, rinsced two Cimes with sterthed dison Hed water.

1. Contamination:  Contamination occured from less than 10% up to 100%

depended upon what, where and when plant materials were taben (Table
2). Sometimes, surface sterilization technique did not reduce conta-

mination problem due to heavy infection.

Browning and survival rate: Most of the banboo tissue reteased chemicals

wito the medium, a5 shown by brown color. Depree of browning (Picture 1)
varied from species to species (Table 3), ages of explants (Table 1)

and intersction wich the mediun Clable 1), The survivil rate was

highly asscciard with degree of browning.  The higher the depree of

the hagher che morcal ity rate. Frequency of sub-culture up

browniny

[N

o cveryday was, till now, not helpful.

0. Bud-break from the stem=-bud scepments: Bud-break percentapes varicd

from one group of plant maierials to the others and from specles Lo
specles. With a suitable techntgue and suitable medium, up to date,
bud-breuk could be induced upto 75%. The number of shoots per buds
varicd trom 1 to 4 shoots (Table 1 ). Shoot growth and development
have been divided into 4 stapes (Picture 2). which will be used as a

criteria for future expoeriments.
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Tuble 2. Contamination as cllected by plants materials and locations.

Locations of collection

Kinds of bamboo

Contamination(%)

Kanjanaburi

Chiangmai

Bambusa buracrica
Dendvocalanus Longispathus

Ouytonanticra altoetliata

Avundincig sutereeoa

Bumbusa longoepatna

. venteicosa (clone 1)

S oventrescoss (clone 2)

B. aruudinecca

b. polymorphe  Munro
Thyrsoscachys siawnensis(clone
Pooconenste (clone 2)

T, etamensts (clone 3)

7. sicaensts (clone 4)

1)

30.43




Table 2. (cont'd.)

Locutions of collection

Kinds of bamboo

Contamination (%)

[

Prachinburi

Bangkok

*/  Local name.

glauceseens (clonc

glauccseens (clone

vongLspatha

burmaniea
burmanica

nana

(Leui):/

moni branacens

asper (Tong Moa )~

/

1)
2)

.
stamensts (Rouk Dnong)—/

glaucescerns (clone 1)

glaucesee
vnlygaris
vulyaris
vulyaris
granteus
sulphurea

sulphurea

ne (clone
(clonce
(clone

(Thong

(clone

(clone

)
1)
2)

w

Yui)—/

2)

16.67
66.67
47.62

13.33




e

Tuble 3. Percents cf browning From a bamboo tissue within 2 months.—

Kinds ol bamboo Browning (%)
Arundinaria sulerecia 100
Bamtusa longicpatha 60
E.owventriccca {(clone 1) 100
Loowvencricosa (clone 2) 100
L. arundincgesa (clone 1) 66.67
B. arundinacza (clone 2) 90
5. glavcescens ' 92.86

8. nanu 93.67
5. vulgaris 100

N o
B. wvulgaris (Thong Yai) =/ 100

E. polymorpic unro 91.67
Fryllostachys sulphurea 100
Thyreostachys ciamensic (clone 1) 61.1
T. stamcnsts (clone 2) 100

I'. sianrcnsic (clone 3) 100

T giamenste (clone 4) 71.74

*/ in W] medium,

**/  Local name.



Table 4. Browaing of a bamboo tissue in various kinds of medium within

T monta.

l .
Browning in various medium (%) X/
Kinds of bamboo
MS M.l WP W] I
Lambusu glaucescens(clone 1)) - 33.3 - 33.3 0
B. glaucescens (clone 2)1 - 75 100 33.3 0
B. longiapatha 100 50 50 33.3 0
5. burmanica - - - - 0
e burmanica  (..oui) 50 100 100 100 0
B. nana - 25 - - 0
Dendvocalamus membranaceus - - - - 0
D. gilanteus - - - - 0
o o/
Dooasper  (Tong Mo )—- - 66.7 - - 0
Thyreostucnys siamersis - - 100 - 0
X . KN
(Rauk Dacng J——
L i

Murashige and Skoog (1962).

>
\
7
li

= MS + Zom/1 BA o 1 mg/L NAA.

M] =

WP = Woody plant medium.

W1 = WP + 2 g/l BA + 1T mg/l NAA.

= Ms + 5 mg/L BA 4 1 g/l NAA + 4% sucrose + 0.3% activated charcoal.

4

akf Local name.
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Picture 1. Degree of medium brewning after culturing bamboo tissue.

1 = no brownlng
2 = slight browning

3 = moderate browning

4 = severe browning
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Picture 2.

shoot develtoped over
shoot developed over
shoot devetuped less

shoot just developed,

2 cmoin herght, leaf expanded.
2 cm o in height but leat unexpanded.

than 2 an 1n height leal unexpanded.



7. .MEl[Ulhliﬂllﬂf_fﬁfﬂﬂﬁi?ﬂf When a stem-bud scemenes was culcouraed on
W] medivm, bud was induced to break. Mudtiple shoots, in ey Ccases,
arosc cintltanceasty . To matitain and wul ciply these shooes, experiments
areoin procress. Peeiiwinary resal o suepested that shoots have to be
cut-ol " from the stem scpments and sub-cul tured onto M5 medium supple-
mented wich g/l NAA, 2 ag/L BA and 4% sucrese (instead or 3%) , then

subcul turced back to W] medium atfter 1 month.  Multiple shoots could

be prowcted (Plcture 3).

4. Reoting ol shoots: Due to limited number of shoots tor rooting experi-

ments, two trials have been tested.  Thirty-seven percents of shoots
produccd roors (Picture 43 within 1 month after they were cultured onto
woody plant medium supplemenved with 3 mg/l Indolebutyric acid (IBA)

and 2 mg/1 NAAL



Picture 3. Multiple shoots tormation from a stem-bud segment

culture of  bambusa glawccscens



Picturc 4, Root formation from a stem-bud segment culture of

Lambusa glauccseens.

'
ot
i

b

!
k.

) r‘.;‘...



1.2 Leat callus systom.

From scrics of cxpertucnts, findlngs may be swmarized as follow:-

d. aplunte: Younpy Leal tlssuces from shoots arose from the sorl (under-

cround shouts) and shoots arose from stem (serial shoots) were sultable

for cultuving. Cullus was obrained about 30 days after Innoculation

(Taple S, facture 5).
b. Medium:  The most suitable mediua to date is a wowly plant supple-
thiasiine . 1G]

mented with 24 =dichlorophicnosyacetic acid (3-60 wg/1),

(10 mp/1), 0.3% activated clincosl and 3% sucrose.

\

S . : . . .
¢. srerilization technigne:  Contamination problem in leaf cultures was

less than stem-bad sepments cultures.  Therefore, norual procedure of
surlace sterilization was applicd.

d. Browning and survival rote:  Without exception, brownming was <till a

wajor problem 1o leal tissue cultures. Browning was highly associated

with the survival rate. Sub-culturing and manipulating the medium to

cope up with th e problems are 1n progress.

e Callus muluplication:  Expertment ro investigate the growth of callus

IS A0 progress,

fo Plantlets tormation:  Attempt is being made o induce plantlets from

callus by culturing callus in various combinations of auxin and cytakinins,

various medium components, as well as in hiph auxios levels (up to 100 mp/l

2,4-D).  Experiments are In propress.  Preliminary result showed embryo-

genesis occuring pn the callus of some species.


http:suitab.le
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Table 5, Callus formation from underground and uerial shoots.

Kinds of bamboo

Callus formation

Underground shoot Avrial

shoot

Bambusa vilyaris Schrad, / .
S onutans Wall / .
. fleaucsa Muanro - /
Ho venrricota . /
Glancocnloa hacokarlicna . /
Fryllocrachyys culphgera / .
Yhyrcosiasiys sianencis . /
(clone 1)

Ioogtacnols {(clone 2) / /

[}

i

Callus Formarion,

Unavailable marerials,
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Picture 5. Callus formation from young-leal tissue of Bambusa flexuosa

Munro. on a WP medium supplemented with 3 mg/1 (1) 6 mg/1 (2)

and 9 mg/1 (3) 2,1-D after ¥ month.
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1.3 Seeds system.

Lindted vanber of sceeds were obtained From Department of Forestry, Kasctsart
Universaty . Attt have been made Lo multiply plantlets fron the seed
germinated plants dnvitro, which s another viable wethod Y01 tiass

propagatrion.  ‘The tollowing resules were the suiinary of the highlyphe

f}[ﬁ}jﬂgqutiqp. Fie ceneral ) sced cermination was very oW, By using

ﬂliulg;wmnudﬁun,hum[nmunhuw«n‘mwdngMHuUunchd!w(mhnnuL

The wost sulrable wedium amonpst the tested media wis o woody plant mediun

without prowth repulators.  Figiity-seven percents of sced geriitiatlon

could be achelved.  Hovever, single plantlet per seed was recorded.  If

seeds were germineted oo mediue contarnine srowth regulators tauxins and

cytokinins), wmultiple shoots per seed occured.  Sceds whicn were poermnited

mluhnmw[ﬂmulmdnmtmmunnnm-1wﬂlimxmdllmﬂlum\gmmnmhﬂ:n

B2.5% wnt produced 2.8 shoots per scad on the average (Picture o).

-t

Therefore, the seed pemination medium was o woody plant medium supplesen ted

with 4 mp/1 BA and 2 owp/1 HAA, nstead of o woody plant mediun alone.

b. Multiple shoots formation:  Faperiments were designed to further nultiply

shioot or shonts aruse frea the sceds (Picture 6). MU was punsible to

induce multiple shoots fran o single shoot by culturing 10 on o voudy

Paoor Mad alone 1n the mediwn

plant mediun supplenented with Ba and HAAL

LA and NAA conblnation.

had lesser eitect on multiple shoots tormation than

thwever, tie reult wor, not constotant.  Kinetin and 21P were not as

effective a5 BAL In o sindlar menner; 7,4-0 was not as eficctive gy NAA,

but 1t stinulated callus fommation.

c. Root tomeation. Tt was found thart shoots produced roots when thiey were

cultured o 1-2 me /T HAA enriched medium.,
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Picture 6. Seedling cf Bwilusa arundinacea (Retz) Willd.

A. shoots formation on basal medium of Woody Plant (WP).

B. shoots formation on WP medium supplemented 2 mp/1 BA and 1 mp/1 NAA .

.

shioots formntion on WP medium supplemented 3 mg/l BA and 1 me/1 NAA .

D. shoots formation on WP medium supplemented 4 me/b BA and 2 ng/1 NAad,
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BEVELOPMENT O T1SSUE CULTURE TECHN LGUE TOR AN VITRO CONSERVAT UK,

o1 Stem-bud ~eoments svstom:

fn principle, vasic techniques for explant establishoent in cultures and
muleiplication oi propagula, which have been highlighted in the aspect of
developeit of tissue culture techuique for mass propagiairon (see pape 3-14),
were simtiar cokse A this moment, experiments for conservation dspects
are being carried out to bnvestipate the sub-culture Fregqueney and arowing
periods. Mindmum prowth technigie cxperinents by usinge low temperature and
prowth retardints are also conducting and in prosress.  LBxperiments on cryo-

prescervation by using shoots will be conducted o the near future.

1.2 Leat callus systen.

[n the past o months, rescarches were conducted to produced callus, us
mentioned carticr (sce page 15-17). Cuallus of sowe bauboo specices was
multipticd.,  Callus iz now being used as macerials For miniaum-orowth
exporanents, and inothe near future iv witl be used Tor crvo-prescervation

study.  Lxperiments on minimun erowth storage are in Progress,
1.3 seeds systom,

Experiments vo conserve banboo secdlings have been conducted. These are
the highlight of the Findings:-

a. Scvedlings coald be waintained without sub-culturing tor 3-4 months in
normal conditions. 1t would be able to waintain for a long time by
subcul turing.

b. AL S to 10°C, scedlings survived and grew slowly. o would be able
to conscrve abcut 3 months in the dark. It ligt was provided, it could

be stored for more than 3 months.
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Cc. At OOC, scedlings died.

: ; O~ Q. . X . )
d. Scedlings growth at 5UC and 10°C was not signrticantly dilterence.  Therc-

~ vy - [0 - L - R
fore, to conserve scedlings at 10°C is proefered duce to ceonomical rearon.
e When CEC was Incorporated into tie medium (Table O, Picture 7), seedling

groweh was retarded depending upon COC concentrations . i higier the concen-

tration, the highere the degree of retardation.  However, too high concen-
Cration was Loxlc to the seedling

f.o The most suitable concentration of CCC varied [rom bamboo species to
species. CCC au 500-1,000 me/l was suitable for Thrsosteenys stamensils
scedlings, while CCC oar 1,000-2,000 g/l was suitable for Bamlbusa avundinaced

secdlings. Theretore, COC at 1,000 me/) is generally recommended.

Y

pooGrowth of scedlings was reduced about 50% when CCC at 1,000 mp/1 was
Incorporuted.  seedlings could be conscrved ror a long time. Experimient
1s in progress,

h. Simrlar to CCC,  daminezide was used (Table 7, Pictuve 8) at 560 mg/1
was the most suitable for Thyrsostachys slamcncis  and Burbusa arundinaced
scedlings.,

1. Baminozide at ©00 mg/l reduced scedlings helgho about 50% when compured

to the control.  Secdlings could be conserved for a long period of time.

Expertment is in propress.



Wild. and Thyrsosvachys stwnensts Gamble,

of culturing.

Effect of CCC on growth of Huwnlusa arundinacea

(Retz.)

after 8 months

Bamlusa arundineco

Thypsostaehiys & mensts

Woody plant medium —=
containing Heipht Helght
(cm) Hetght comparison Lem) Hedght comparison
control = 1w contro! 1010)
cee Comp/l 14.0 100 10.0 100
cee 250wy /] 11.5 82 8.0 80
(i S00 mp/ !l 10.0 71 7.0 70
Coeo1,000 mp/l 9.0 64 5.0 50
CCCo b, 500 mp/l 8.0 57 D 0
COC 2,000 mp/l 7.5 54 D 0
CCC 3,000 mp/iL 5 (P) 36 D 0
!

(P) = Paurtially died

(D) = All died



Picture 7. Growth of Bumbusa arundinacea on a woody plant mediun
containing 0, 250, 500, 1,600, 2,000 and 3,000 mp/1
I )’ ) 1] H ) H !

CCC after 8 nonths of culturing.



Table 7.

=y

Eifeet of daminozide on growth of bumbusa auind inacea

(Retz.) Wild. and 7hyreocrachys siamensic Ganble, af ter

e

3 months of culturing.

Woody plant medium

containlng

Bamivea arundinaeca

Thyreocvachys stwnensic

Height

Hetpht comparison

”;'i}(lll

Heapht comparison

(cm) (e
control = 100 colitiol Tou
deminoride U mg/1 14 100 10 100
daminozide 500 mg/] 7 50 4 10
daminozvde 1,000 n/ 7 50 ) 0
danrnos vde LS00 me/ b 0 D 0
Jamnor ide 2,000 e/ I U D 0
Quninozide 3600 mg/ D 0 D 0

D = All died




ne
tA

Picturc 8. Growth of Bumbusa arundinacea on a woody plant medium
containing 0, 500, 1,000, 1,500, 2,000 and 3,000 mp/1

Daminozide after & menths of cnlturing.
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FIY . BAMBOO GERMPLASM COLLICTION 1IN THATLAND .

Thal bamboo permplasu has been corlected 29 times during the réport
period, coverod Northern part, North ast (partial by, Faso and cenveal
plain. AL materials weee collected in 3 forms, whichever appropriate
oir botly, they are; 1. culms

2. branches or shoots

3. sceds

Branches or shocis were collected For in vitro initiation. They can be

used as a 1n vitro censcervation materiats o the luture.

Culmws were collected and planted at Hortrculture Department, Kaseusart

University, which will be used as o prant material sources,

Table 8 <howed the specles (somctimes clones) which lave been collected
from various places in Thatland, Forms of collection and availabilicy

status.

Germplasm collection will be continucd to pather all the existing specles

1n Thailand and to cover as wany parts of Thailand as possible.

Germplasm collection 1n Sri Lanka and collaboration has not been able to

accouplishied due to the political problem in Sri Lanka.
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V. FUTURE WORK PLAN FROM JUNE TO DECEMBER, 1986

TECHNOLCCY  DEVELUEFMENT,

b,

P ootaizbud sepaent:

‘ oSS LA,
et 2l

Experments will be conducted to study the following outlines:

1}

1

CONLInuC experiment L0 iapirsve Lhe sdaivival rale ana bud-break
cfiiciency.

continue cxperimcents to investipate a suitable medium and method

tor long ter calture, multiplication of shoots and iwproveent of
rocting eftficicnoy.

continue wtod, the erfect of luw temperature on conscervation,
continue staly the effect of growth retardants ie. CCC and duminozide
“for conscrvation.

1nitlate cryo-prescervation experiments for conservation.

L2 Yourp leaves culoure systoan,

continue experiment to investipate a sultable medium and condition
tor callus multiplt wtion and rereneration.

continue cexpeilinent tu wvestipate the low temperature and growch
retardanc cffcect on callus storage.

initiare the cryo-prescervation experiment for long term storage,

-3 Secds systuin.

repeat experinents on shoot multiplication medium and then apply to

other specics.
continue experiment on the efftect of low temperature, growth retardant

For conservation ol wbhier spectes.,


http:I'n-pI'esuIrV.it
http:inp~irovwu,.nt

i

[

[N
1

GERMPLASH COLLICITUN,

- Continue collection of bumboo specivs in Thatlard by expanding the
collection arcus. Germplasw collection in S Lanka, 0 political
atmosphere bs iwproved, will be acheived during chis period.

Cellaboration will then L pursued.



V. CONCLUSION

With some limitations duc to unforscen preblems, rescarchers activicies
have been progressively conducted.  Technology dovelopnent for mass
propugation and conscrvation 1tn vitio has been portially developed.
bxperiments arc moving smoothly and we expect o acheive the poal 1o due
time. Gepiocm collection 1o Tl band s been prooressing very well,
However, pernpilacn colleocion in S Lasba has ot been started and is

betiind vhe schedules 1F the political atmosphere in SriLanka is improved,

we' LD be able to cope up vith the proprae soon.



