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Sten cutings of T. philippinensis showed varied respanses to rooting in various
under

misted condition in polyethylene enclosures. Viability response in stem cunmgs at4s
days was manifested either by the formaton callus or fissures and formation of
adientiious roots with or without laterals. Inaddition, some cuttings had intact green
Teave's but did of either callus o' fvssums
i some of the cuttings had made them (o beas healthy as those that had a tious
roots. rowiever, those cuttings, which surviveddespite (he absence of oots. were ot as
healthyas those that had adventitious roots, callus or fissures. Highest viabi
from 95100 % was noted in 7 out of the 11 treatments, and mostly, in treatments where
1BA was added. The number of cuttings that did not show any response was high in
treatments where NAA was added at 500, 750,and 1000 ppm but was low in treatments
where BA was added at the same concentration. Total rooting % which accounted only
those that were formed in cuttings with 1 to3 main adventitious roots and those with
more than 3 main roots and laterals, was highestin treatment with 500 ppm NAA; and
lowest,in the controf treatment and in treatments with low concentrations of the same
rootingregulator. However, when values for both viability and for absence of response
incuttings are considered, stem cuttings treated with 500, 750, and 1000 ppm IBA had
higherooting results. Under similar concentations of NAA, viability % was low and the

r g high Both of result o less number
of cutlings that would root.
Thzsmdy has shown that 7./
te th potential of pmdunlng clones atthe
famerlevel, and the possil f hing a stable e species

ity o
inits natural habitats for ex situ conservation.
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Tectona philippinensis Benth. & Hook. To date, just a lew trees and wildlings can be found
(Verbenaceae) locally known as, Philippine teak, is  on the sieep rocky hillside of Lobo, Batangas where
n endenic foest ree. |t has a restricted area of  Ihe soilis dry and usually subjected 1o eroson during
distribution andgrows in a highly vuinerable habitat.  heavy rains. The dry and exposed ridges and sopes
- of the sscondary foresls are also favorabls to slash
“Conesponim i, cosmp! SmaL s odu i and burn activities. These soil condiions, in
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ombiation with the anthropogenic activity, make T.
tiliinesis likely 1o be lost forever from the county's
fora o @ven from the eath (Rojo. 1981). The gobal

cnnvenncr\al melhnds ol p\nnlprupagauon indluding

sludy on the vvablmy aowelns r00ting responses of
T

conseivation status of the species had
nd desigrated as ENDANGERED both in the 1997
IUCNRe dList of Threatened Species and the World
List of Threatened Trees (Oldield e al.. 1998; Walers:
and Glletl 1998)

T.philppinensis is a small to medium-sized ree
reachng 15 m high and 50 cm dbh. Its yellowish o
creany-hite, fine textured. cross-grained, hard wood
15 usedin fle consiruction of bridges, wharves, raiay
caniage. sup decks. wood carving and usedin general
carpemiry. In addition, decoction of fresh or died
teaves 1< prescribed for menstrual disorders and for
hemorhages. The nut produces a thick oil with agood
adorancts used 1o promote hair growth or s aplied
totheskinto soothe ritation (e Guzman ef .. 1986).

becaise ilis one of the only three known teak specie:s
in the waild and it also has the narrowest range of
distibution (Rojo. 1981).

T phippinensis must be the subject of studes to
savelt trom possible extinction. These activitiescould
be ame dat ils possible exclusion from the list olrare
and endingered endemic plant species. If conal
propagaion proves successful, then, the plant maybe
reintodtued to i historical habitats ike Souhorn

dot
p\ams 1mhe counlrywhere there is dxs!mcl six months
eachof dy and wet seasons (Rojo. 1981).

One method of propagating T. philppinensisis by
vegetative propagation via roofing of stem culings.
This has become an important tool for the
establishnent of clonal plantations and for the genetic
impovement not only of ormamental shrubs, liags
crops, cetain ruit rops and some vegetables butalso
of foesty species (Hartmann et al, 1987). In recent
yeass, considerable efforts have been made in fopical
counlries to develop proper vegetative propagation
techni ques 1o overcome the drawbacks in the
production of sexually propagated planting materials.
Inthe ASEAN Region, clonal propagation via ooting
of sierm cullings have been conducted o nass.

aplant growth regulator andwhen 1BA and NAA were
applied at different concentrations,

Methods

Collection and Maintenance of Wildlings.

With the scarcity of seeds due to a limited number
of full-grown T. philippinensis trees, 1 to 2 y-old
wildiings with a height rangig trom 10 to 14 in were
earth-balled from the steep ridges and slopes of
secondary lorest and thickels in Lobo, Batangas.
These were planted individually in black polyethylene
seediing bags filled with grden soil, watered daily,
fertiized once. and placed under a shaded area until
they were stable for transpor. After 1 mo the wildiings
were carefully transterred lo bigger seedling bags o
allow for proper rooting. They viere ready for use 3
mo after collection. at which time numerous shoots
have been formed.

Preparation of Cuttings

Young stem cuttings with siightly brown basal
portion and measuring 3 105 inlong were collected
from branches of phenotyically superior saplings
Cutiings were collected early in the morning o late
in he afternoon when- the temperature is normally
low!o minimize transpiration. They were submerged
in tap water o wash off dusts and insects. Leaves
showing indications of insect attack and disease
symptoms were removed to prevent the spread of
pest and disease during the incubation period. All
leaves from the lower hall of the cutiings were also
removed (o prevent them from rotting and for ease of
dribbling in the rooting medium. These were then
soaked in 5% Benlate soluion (Benomyl at 500g/kg
aclive ingredient), a fungide, lor 30 10 45 min. The
cuttings were bundled up in 30 pieces and it was

materials of important
diperocrp and non-dipterocarp species (Aminah,
1991; Kantarl, 1993: Srmits ef af, 1993).
Thete are numerous advantages (Darus, 1998) in
ptingclonal i
ensires lhat many new plants can be started iom a
fewstock plants and the seediings can be raised ina
limilect space. It can continuously supply planting
stooks hroughout the year to rehabiltate  denucied
forest aieas. In addition, it is inexpensive compared
toaherasexual methads, rapid, and simple, and dogs
nolre quire the special techniques necessary in other
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Il the basal parts were at the same
end for rimming before he treatment and for even
distribution of the rooting solution. Bases of the
cutlings  were  immedately reated for 30 min in
their respective rooting solution, i.e., in control
treatment, and in treatments where IBA or NAA were
used singly at 100, 250, 500, 750, and 1000 ppm.
These treaiments ~ were based on and/or modified
afler the works of Loach (1988), Chaturvedi ef al.
(1996), and Hartman et 2. (1997). The thirty cutlings
prepared per treatment were equally distributed to
each of the three replicates. The study followed



Design (CRD)

Rooting ol Stem Cutings in T. philppinensis

Completely
experimental set up was conducted  twice.

Plastic re-usableooting trays with 3 in deep sterile
and properly moistened rooting medium made up of
2:1 river sand and coconut coir dust were used for
planting the culings. After dribbling, the potting trays
were watered lioroughly 1o settle the rooting medium
around the cuttings. They were Kept in misted
propagation frames completely covered with
transparent PEbags. The frames were placed under
a shady area thal received at least 100 to 120
footeandies sulight during the first 3 wk then at 250
to 280 footcandes sunlight for the remaining duration
of the experiment. On the third week, the frames were
opened partially o sowly acclimatize the cuttings and
to prevent overheating inside.  Stress condition in the
frames was minimized by providing the plants with a
mist spray once or twice a day. The experiment was.
terminated after 45 days.

Characterization of Responses.

th treded erd; (4) utings with only 1 or

i o a3 i avanove Wi aaeh having
lateral roots. Total roting % was based solely on those
cuttings that have fomedprominent roots, e., cuttings
that had formed 13 main adventitious roots without
lateral roots and those wilh both main and lateral oots.

Analysis of Variznce [ANOVA) was employed and
treatment means al 1-5 % significant level (F-test)
difference were futher analyzed using the Duncan's
Mulliple Range Tesi (DMRT) to determine the best
treatment for viabilly androoting response in the stem
cuttings. Arcsine transformation was employedin data.
where the denominator varied for each treatment
(IRRISTAT Version3.1, Biometrics Unit, International
Rice Research Insitute, Laguna, Philippines).

Results

Results of viabilty and of rooting responses in T.

noted
after 45 days of incubation. Considered viable, were
cutiings that manifested at least one of the following
(1) cuttings wihintact leaves, no roots, callus, fissures;
(2) cuttings wih callus at treated end; (3) cutlings

incubation
is presented in Table 1. Viability % that is obtained
from the sum of allthe number of cuttings, which had
no response, and hose cuttings that formed callus,
fissures, and rootswas found highest in 7 out of the

Table 1. Mean % viabiliy and indicated responses. in stem culliags of T. hilpinersis 1o various 1BA and
NAA trealments a1 45 days after treatment.
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11 treatments. These inclided the control treatment
andall the treatments where IB Awas added at different
concentrations. Their viabily rales ranged from 95 to
100 %. On the other hand. cutings which did not
respond 1o rooting or eitherto formation of callus and
fissures, but still ith intact leaves were highest in
treatments where NAA was applied at 500. 750, and
1000 ppm, and also in the control treatment. In
veaiments with 500, 750 and 1000 ppm IBA, the rales
‘esponding cultings were very low and ranged
ffom 0.00 o 7.00 . This was signficanty diferent
with the highest values (hatranged from 1510 30 %in
treatments were NAA was added at the same
concentration. With regards to callus formation. the
lowest values were obtaingd in e aiments where NAA
was added in high concentratons at 500, 750. and
1000 ppm. However with fssu reformation. no definite:
Irend was observed Tofal rooling % which included
data from cutlings which fomed 1 -3 main adventitious
fo0ts only and those which o rmed more than 3 main
foots with laterals. was highe'slin treaiment with 500
ppm NAA; and lowest. in hie control treatment and in
Ireatments with NAA added a1 100 and 1000 ppm.

However when looking for he best treatment(s)
for rooting. it would equaly be important o consider
values both for viabiity and forabsence of response
in cultings. When both of these were taken into
consideralion. betler resulls were oblained in
treatments where 1BA was added at 500. 750, and
1000 ppm than in treatment where NAA was added at
500 ppm. In the latter, viability rate was low and the
rate of non-responding cullin gs was high resulting to
fess number of cuttings that would root

Discussion

The overall performancs of T. philippinensis
cuttings 10 1BA ireatmen! was better than in NAA
treatment in terms of their viability, callus formation.
fissure formation and rooing . This shows the plant's
preference for BA as a ooting medium. The study

The presence of either callus o r issures in some
cuttings may have helped increase he surface area
for absorption of nutrients from he subsirate. These
structures have functioned like theatventitious roots
and their laterals and this led (othe fobust condition
of the culiings that produced them . The formation of
callus in cuttings of T philippinensiss was independent
from roo! formation because adieniious roots were
formed even in the absence of callus.  Harimann et
al. (1997) explained that the simtaneo us oceurrence
of both callus and roots, which may fappen at times.
is e lo their dependence upon Simiar internal ang

conditions. In addtion,call
s a precursor of adventitious 1ot formation in some
species. This has been observed wih difficult-to-root
species of Abies. Cedrus. Cryplam eia. Ginkgo, Larix,
Pinus. Podocarpus, Sequoia, Sciaxdbpilys. Taxodium
and Pinus (Jackson. 1986).

7. philippinensis may be consiciered as an “easy-
to-rooi” species based on the resuits ol the study: even
untreated cultings formed roots. The consistent
emergence of rools in T. philppinensis betveen a 10
to 21 day pericds is oven shoter than that reported
for Agathis australis. which ocaurs within a 3 10 4 wk
period (White and Lovell, 1984). A high rooting
percentage in the cullings may ai s be attibuted to
the presence of a number of intact leaves, which were
left on the cuttings. Leaves pholosynthesize and the
carbohydrates translocated fron them are important
for 100t development. Although he strong root-
promoting effect of leaves and tucisare probably due
0 other more direct factors. leaves and! buds produce
auxin. and the effects of polar apexo basal transport

" .

Likewise, other studies that have shown that the
presence of leaves in cuttings exertssirong siimulating
influence on rooting are thosein awocado (Reuveni
and Ravis. 1981). several speces ol Shorea (Darus,
1998), Hopea odorata (Aminah, 1991; Srivastava and
Manggil, 1981) and Acacia auriculfwrmes (Chaturvedi
etal. 1996)

The use of shoots from 1 102 yrold wildings of T

that any of IBA from
500 1o 1000 ppm would be ideal in the promotion of
rooting in stem cuttings ol T. philippinenss.

A compared 1o IBA might have some toxic
effects on plants especlly 2t high concentration
Better performance of culings in IBA treatment may
be attributed to its stable chaiacter both when mixed
as a powder or a liquid. Ils the best auxin for general
use because it is nonioxic lo plants over a wide
concentration range, and is effective in promoting
footing of a large numberof plant species. Generally,
if a tree cutting does nol respond to IBA, other root

d the good rooting results at 500 to
1000 ppm of IBA shows that raisingof propagules for
planting is much shorler compared with the use of
branch cuttings of T. grandis measuring 20 — 25 cm
long and 1.510 2.0 cm diameterta ken from 25 35 yr-
old trees. Good rooting only tosk place after 3 -4 mo
(Das, 1998). This delay in woting or decrease'in
footing percentage of cuttings lakenfrom older plants
may be due to anatomical features, such as thickening
of sclerenchyma cells, which ceaes a bartier to root
initiation (Nanda e al., 1969). Aside from the shorter
time involved in rooting yourg sem outtings uv r

etal, 1997).

20

is method is al:
requires less space for the statingmaterials.
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