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PREFACE

Forest plantation are a powerful tool in the continuing efforts of forestry o increase
proguctivity per unit area. The only mean ol reconciling the increasing demands for forest
products and services on the one hand with a decreasing area of land available for forestry. A
combinatian of infensive site preparation with the use of uniform, well-grown nursery stock of
increase growth and yield, reduces rotation length, faciitates tending and harvesting operations
and improves quality and uniformity of wood, as compared with natural forest. Plantations also
affer the means al using on a large scale the genefically improved material by iree-breaders.
Althaugh thers is no case for the Indiscriminate replacement of all natural forest by plantations,
their judicious wse, by providing an aliernative source of forast product,

Flantation play & major role as producers of timber, pulpwood and wood-based pane for
forast Industries. Tree plantation have benefiad soil stabilization, habitat improvement, urban and
rural amenity and also part of agrisivicultural system ali banafit the human anvircnmeant. A vanety
of planting purposes ie not surprising; that the scale of tree-planting and the variety of species
planted continué 1o grow in S0 many countries.

It mug! be stressad that "good clone” is well suited to the site should be selectad for
planting materials. Effort had been made by the praject lo propagats good clone for mass
praduction to make the good quality seedlings available for plantation. The production of
genetically improved clona can only ba achieved if the research finding can provide saund
information and recommendation 1o be followed.

AHMAD HAJI MUSLI,
PROJECT MAMNAGER,
SAFODA-JICA, PROJECT.



FOREWARD AND ACKNOWLEDGEMENTS

SAFODA forest plantation consist mostly of young generation of Acacis mangium
which will be the major species, Some forest areas have many existing Acacias which

have grown over 25¢m in height and an average of about 40cm in diameter.

There ware also casas of naturzl self- erosg polination being oecurred which we
called a natural hybrization between Acacle mangium and Acacla aunculiformis, thal
resulted in good form of growth and irail that succeeded from the characterisiic of superor
plant. There are faw advance regeneration of Acacia manglum and Acacia aunculiformis
as weall as other species.

The age of thass existing hybrids are almost 15 years old and covered an area of
abaut 100ha. which is situated at Ulu Kukut in Northemn regicns and 1he whele areas which
has an astimated valume of up to 200m? per HA.

These species become a main eye-atiraction (0 loresters especially from overseas
who came here and some of them also foflow up on the establishment with the same
methad of hybrization by collecting the hybrid clones either by marcotting or gathering its
seeds for their further experiment and analysis. However, It is pretty difficull o make
hybrization plant through seads.

So far, SAFODA has made their efforts to select the superior tree or plus-tree for
the resources of vegetative propagation through mareotting, cutting and grafting 1o secure
its genetic valus and hoping very mueh for the succass of the descendant's characlerstic
genstic of tha coming generation for further Investigation, study and improvemsnt.

All aur trials and ohservations on vegetative propagation development which facus
anty on Acacis species as our main materials had bean compiled together with significant
reference lable record resulting from our discussion.

This report might not be completed without the significant assistance and
consuBlancy from JICA Shori-Term Expert of Japan, Mr. Dr. Tajima. His invaluable and
undaunting effort and task fo teach and guide Malaysian Counterparts in free breeding
technigues and managemsent was so overwhaiming! | am pleased to extend my sincere
gratitude and thanks to all stafl and workers especially to nursery staff, Without them this
report completion was certainly nat possible.

TSUNESLUKE KIKUCHI

Mursery Expert
SAFODA-JCA Project
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1. MARCOTTING

Improved seed through sexual propagation of plus tree Is necessary for the
establishmant of seed orchards and progeny tests. Both there are the primary objactive of tree
weeding. It s however, difficult to produce plus tree vegetatively because of age but this can be
over come by marcotiing, Marcots are of the same genotype on the parent tree and roots easily
compared 1o cuttings faken from the sama ree. Cuttings from old Acacla mangium trees ane
difficult to root although the success rate depends on the technique used, The rooting rate of
marcols (s higher but in order fo get good results, it is important to adopt the right technique and
skill fhrowght ragular practica,

1.3 Marits and demearits of marcotling
Merits
{a) Easily ronted even on old trea.

b} Cinily & IHile tachnigue will halp 1o produce a good resull

Demerits

{a) In vegetative propagation, grafting method has an extramely poor survival abilily
and could not be used for mass propagalion.

(b} Marcotting skill is really simple but needs much tender care and management
after ramoving from the tree.

{c) It can be dangeraws when daing work on tall matured fraes.

1.2 Care during marcotting method,

The girded (debarked) area of the branch should be well protected so that the rooting
materal does not remain soggy and an appropriate harmone applied in ine with the instructions
glven. The debarked area should be covered with paper at the upper side or the surrounding area
in ordar to avold dirgct sunlight,

1.3 Condition for rooting of marcots.
(a) The timing of marcotting activities

In our coservation, marcotting activity can be done almost throughouwt the year, It is
noticed that during the rainy season, the rate of rooting of marcols & low. During the dry seasan,

it 15 necessany o check whether the moss i dry at leas! once 8 month. If dry, watering s
requirad.



During the fiowering season, marcotting activities should be avaided, as it will result in
poor rooting rate. From pasl axparience, on marcotting on hybrid tree at Uiu Kukut during
inflorescence production with about 30 marcols on 7 tees, the result was only 2 clones survived.
This was done in August 1991, The result indicated that during flowering peak, the rocting is low

and slow, Another trial was carried oul for the same purpose. Table of trials on different times far
reating af marsots is shown as below.

Table 1: The fiming of marcolling.

"“ﬁﬁmﬂ‘“ CQuantity Survival Fiate %
March 8 1] 0.0
May 7 1 14.3
August 140 40 28.8
October B B 1000
Movember T & BS.T
December & 5 G2.5
Wariely : Acacia hybrid

Location ¢ Uiy Bukud

Trial » 1883

Rasult

The most suitable time for marcatting activity s in September and this could be continued
until end of 1he year since good results are obtained then.

(b} Treeage

Marcolting doas nol show a big difference in the swrvival rate as compared to grafting or
cutfing bui it depends on the tree age and the position of the branch to be marcotted. In the case
of Acacia mangium, marcods fram a young iree roots easier than from old iree but Acacia hybrid
will root even it marcotiing i done on an old trea.



Table 2 Roaoting rate of trees of different ages.

Species Place Age | Treeano. | Marcot Survive | Rate %
Acacia Bongkol 3 4 20 12 80.0
Mangium Mandahan 5 14 70 34 480
U. Kukut 8 a 20 3 15.0
Bonghial 8 B aG 3 8.0
Kinarut 10 6 12 1 B.3
Acacia L. Kukut 2 13 48 26 56.5
Aurculifornis Bongkal 3 15 ED 32 533
Kinarut 3 b 15 8 53.3
Acacia Hybrid Karamatol T & 30 8 30,0
L. Kiakut 18 3 15 ! 60.0

Date of trial: July - Movember, 1902

(=) Light intensity

The light intensity is seldom related to the formation of roots. Rooting is promoted by
preventing sunlight from ghining on the marcotted area which is plastic covered by attaching a
place of paper en the upper side. The yellowing and called roct formation is temporarily and
occurs before planting cut in the fleld,

We studied root production using fransparent plastlc and black plastic for bagging the
marcoted area. With black plastic, it produced a lot more roots than with ransparent plastic. We
found that by cutting cut sunfight, it promated rooting.

(d) Watering

Whila the mareot |5 still attached to the tree, I does not need watering regularly like In
cutting propagation. Water and other inorganic ean be supplied to the other side thraugh the

xviam gradually.

The marcot can produce root in wet moss, But in the case of dry moss which we tried we
found that the marcot does not produce rocts. High humidity caused the moss to tum mouldy.
High temperature produced vapour. Even though roots are produced, the marcot will die at later
stage because of the dry condition of the moss, We conclude that soaking moss in water is tha
mosl effective meathod.

(&) Application of rooting treatment

HAoating can be promoted by applying rooting homone to the upper surface of the
branch. Compared with non-hormone application, there B no gignificant difference in final root
production. However, with hormone freaiment, yellowish adventitious roots appeared earlier. The
{ime duration for root production using hormones is also faster by about hall a month than non-



hormone treatment. Application of harmones help rooting effectively by increasing the
metabolism,

We also examined the effect of rooting of the marcols by using two different kinds of

hormanas, that = Oksiberon and Seradix=-3 on Jifly 7 and Sphagnum moss n the trial, Oksiberon
on Jifty 7 and Sphagnum moss shows no significant differences.  Seradix-3 on Jity 7 shows no
difference as well bul with Sphagnum moss it gave good result. Sphagnum moss s thus
recommended as the best rooling material since Jiffy T dried up within & short pericd before roots
are formed and alfracts a lof of insects once it dried.

Tabled Comparson of different medium and hommone on vegetative propagation,

14

{b)

(c}

()
)]

Medium JIFFY=r7 WSS

Hormaone Ciksiberon Seradix 3 Oksibaron Seradix 3
% 20.0 20.0 20.0 54.3

Total 20.0% 37.0%

Date of trial ; September, 1833,

Marcotting method
Marcotting has a comparatively higher raoting rate on young A. mangium.

Mormally, the average diameter of a branch suitable for marcotting is aboul 1.0cm and
above. From past experience, branches with diameters below 1.0em proved
unsuccessful for marcotting as they are immaiurne.

Delay in girdiing work will result in a lower rate of rooting. i the inner bark and cambium
ara nol rermoved, rooting will decreass, sinca the inner bark will form new bark instead of
rooting.

By applying hormone o the marcottad area, roats are produced faster

Damp sphagnum moss should be wrapped over the debarked area first, since
excessively wel moss rots easily. The moss is then wrapped with black vinyl and bath
ernds tled tightly.

Imbalanced branch and leaves could be adjusted by trimming a pan of the branch and
leavos,

Whan collecting marcots which had successfully rooted, they should not be thrown to the

ground, as it might damage the roots. The best way is fo lower the marcots by using a rope which
is tied about half way on the marcets and lowering them slowly to the ground.



It is noted that the success of the marcots actually depend on the width of the debarked
area, survival is low if the width is too wide. The average should be about 3cm o Bom. The
faciors resulting in failure in marcotting are: girdle width too wide, inner bark not complately
ramoved, cleaniiness of fleshy sphagnum mess teo dry and the covering preparation, Any one of
the techniques wrongly dane will rasull in death of tha branch or bark reestablishment instead of
mating.

Table 4: Comparisan of branch diameter, dabarked width and survival

Bramch Diametar Debarked widih Burvival
Abovea 10em i
10em = 13em Bermn L]
2Cm Q
R - Tom 10m M
Bem i)
acm i
Undar Scm 10cm ®
Bom a
acm 0

Mota: O - Success
% - Daath

15 Shuation of rooting marcot.

Vagetative propagation is a way of raising plant stock that does nat involve seeds.
RAecently a plus-tree selection has been done on Acacia mangium, Acacia aunculiformis and
Acacia hybrid in SAFODA plantation projects.

This project aims to conduct several irial in marcot propagation o develop and improve
technology which can then be put Into practice and disseminatad.

To discover the besi method and technology, several conditions and position of heights of
young frees are selected fo determine which method can bast be applied in the future.



Table 5  Rooting of marcois.

Date PTno. 1 PTno. 3 PTno. § PTno. 7
B Aug 2 3 3 5
Ohbservafion
15 Aug | MNear root: keaves changing to velow and beglnning 1o drap.
22 Aug | Solor of all leal changed yellowish and keaves from lower hall
of marcat had Tallan.
28 Sept Upper half loosing leaves; bagan rooting Mo change
1 i 1 | 3 a
1 Sept Devalopmsant of rooi. more eavas
dropped
5 Sept Rooted marcols removed
1 1 3
12 Sapl new roots nEw roats coppices rooting
developed bagan.
1 1 at rool
basze.
19 Sept naw rools nesw rmots
1 2
2 Oct Al marcots removad row roat
b 2 £ 3
Total 2 3 5 3
Remarks
Mathod » marcotting or alr-layenng.
Variety : Acacia hybrid
Location » Wu Kukut Projeci.
Date of trial : August - Octobar, 2 1591
16 Treatment of marcots.

It has been observed that marcotting activity depends mostly on the righl season and the
use of appropriate technigue. Tending and maintenance is more difficull for rooted marcots
removed from the tree. The sunvival rate graduslly dropped to 10%, The failure was due 1o roat

oamage during transportation. We found the roots severely damaged during transplanting into
pote. The laaves and hacoe of role had aleo wilied. Steps ware then takon by the managemeant

te prevent disturbance by shaking once the marcots were pofted.



Subsequently the marcots survival rate increased to 50%. Planting out was done after a
4 to 5 week hardening process.

Anathar technigue to improve survival of marcets to soak them in water for 1 - 2 days, but
water should be changed everyday.

Observation was carried out every weak during marcotting. The first reot production was
phserved in 20 days and oot development was follow up for 50 days, The growth has increased
g little and the marcofted materals were gathered fogether in ona area nearby the nursery
whereby ary problems obsarvad could be rectified. Successful vegetative propagation will make
i1 miuch easier to fulfill the institution's target for iree-breading.

1.7 Conclusion

Marcolling of all plus-trea should be established in oneg sila near the nursary 1o faciitate
vegetative propagation activities because the longer the fime required to prepare and branspart
shoat cuttings, the lower will be the survival rata.



2, CUTTING

Cutting means any portion of stem, leaf or rool, separated from a plant and treated in a
definite procedure to produce a new plant This is one method of abtaining plants vegetatively,
unlike marcots which needs to grow rools first tefore removal from the rea. In the case of
cuttings, the portion thal is datached is called a gcion, i.e it is devoid of roats and ean ba mada to
grow into & plant with the help of some rocting hormaone and care.

2.1 Misting house

Migling houses in temperate countries include electnical heating. Generally, the skill of a
propagaior is important in the culting of fast growing species and the rooling of these cutlings.
Sunkght is also required as well as a good misting system. A recent development has enable us
o carry out cutling any lime and the stock of the cuttings can be kept In the misting house.

2.2 Metheod of cutting

The method of cutting and the type of equipment used has advanced tremendously lead
to successful rooting of scion culting. The medivm used in 8 misting house is mostly rver sand
which after sterilizing is poured into raised broad shaliow boxes making them handy far camying
out cutting activities. The misting house |s installed with adjustable ventdation. The drainage
system was made Io cater for cver-lowing of water aspecially during tha rainy season. The sand
was sterilized by placing in the oven with a temperature of 250c for 2 to 3 hours,

The equipment and ioals for daily used should be kept neatly, |.e Sham knife, secateurs,
divers and rocting malerials, ate.



2.3 Mist Propagation

Spacies like Gmelina arbores roots easily even in the open. In the case of the Acaclas, it
is very difficult to root either in the open or under shade, This species should be kept in the
misting-house ta give them time to develop root because the temperature and humidity is always
congtant with the installation of an auto-mist $yslem,

Diagram of the misting house

The proposed scale is as balow:

g AN

o “’"‘"‘J.i

i
Catting Bad

o oyt
R\
\

15 nozzla-pipes par Bad

k_{ - B

The misting house is 17.0m long by 5.1m wide by 4.0m high. The walls ara of glass. The
South and East side should be coverad with green net while the North and West side should be
covered with black palythene sheet with 50% transmitted sunfight. The misting-house is covered
with black vinyl - 50% Inside at the top to suppress evaporation. A main pipe is installed under
the bed and connected 1o vertical pipes 1.5m high sach of which s fitted with a misting head.
Each bed contains 15 misting heads

Boxes of 35cm x 40cm x 17em are filled with sterdized sand and are arranged in the
bed frama batwean jet-nozzhes that can produce a fine mict spray.

2.4 Various sleps against rooting of cutting

Water temperature and tha roting medium are required to ba further worked into o
promote the reating of cutting.



Pletura 1 misting houss

Picture 2 cutting beds
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(a) Light Intensity

Light Intensity is one of the techniques for the rooting of cutting, thus how to prepare the
culting of scions.

Comparlson between cut leaves and nan-cut leaves on the scions had been done
oraviously. The results shawed that rooting with non-cut leaves is vary poor.

The following trials were carried out; & black shading sheet of 50% tramsmitted sunight
wag brought in from Japan and set up over the bed frame as a celling. The second trial is made
but the resulis were also poor with an increase of 2% - 3% of rocting rate. Qur scions wearne
coliected from over 5 years old trees. In the next trial, the surrounding bed medium is covered
with & transparent white vinyl sheet in order to keep & higher tempaerature and malsture but it was
darker with lilumination reading under 3 000 lux. The resull of his ial was good when comparad
to our pravious two trials.

The misting house &t Kinarut is located about 25km South of Kota Kinabalu with a
latitucle of & degree North, The maximum intensity of suniight during the day was 120 000 hux but
it depended on the dally weather, Generally at 0800 am to 1000am, the reading was
approximately 10 000 hux to 30 000 lux respectively. The fllumination inside the misting house is
proportionate 1o the outside reading.

Aftar invastigating the fight intensity, several sieps were taken to find the most suilable
conditions for cutting cultivation in & misting house. Shading sheet at the top Wwas changad o &

black winyl sheet with different lignt penstration of 78% and 50%. Vinyl sheet with sk Hght
penstration shown 17% - 24% value against the intensity af outside radianca as shown in he
graph attached,

It seems very difficult to control the llumination inside tha misting housa. We carried oul
ancther cutting trial with shading sheets allowing different amounts of light through as mentioned
above, and the resulls are as shown:-

Table &: Comparison of rooting rate on diffierent light intensity.

(Taito -Salke Company) (Biack Polythene Sheat)
DIE: 5 Black viryl sheet from Japan Local vinyl sheat
P 75% 0% 5%

Q 5 A o 5 A Q 5 R

aai292 | 124 5 a5% | 83 7 | 84% | 222 | 22 9.9%
16.02.95
202,93 B4 7 #.3%: B4 4 4.8% Bd 17 20.5%
07.04.93

Mate: Q- quaniiy
5 - survival
R - rata

1
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We repeated this trial twice and the resuft shows no difierence, but with local vinyl shade

of 50%, it gave a betier rooting rate of the cuttings than other materials used.

This trial indicates that the rocting rate is probably related to intensity of light. Al the
moment, only & few could be changed and renaovated Inside to allow mare sunlight to pass

through.

Balow is the result of analysis of variance which was conducted to determineg the

significant difference of the varous of shading sheets used In the tral,

Table 7: Analysis of varance in comparison of roofing rate on different shading used.

Factor 88 DF M= F

betweaen 1859.42 2 94,1 1.70 ns
Inside 555.05 10 55.50

fotal T44.47 20 150.21

Nao significant diference at 5%.
55 = Sum of squars
DF = Degree of freedom

F = Yanance-rafio
Ms = Mean squars

©)  Water

In marcotting, while the marcot is still attached to the Iree, it ks nol necessary to water it
like in culling propagation.

Faor cutting cultivation in the misting-house, watering is very important and should be
done many times a day ta keep the huridity and maoisture constant bacause if insufficient water
is racaived by the cuttings, they will wilt,

The use of & moisture control timer 1s necessary o give high survival of cuttings. Water
has o ba supplied in guaniity for root development. Seven nodes of cuftings were dipped in a
flask with diameter of 7 cm and the rate of transpiration observed. Obsarvation was done for a
weoek and It was found that the waler has decreased aboul 17.03g or an avarage of 0.084g per
hour.

The above expariment was carried out in the laboratory mom but the same experiment
was also repaated In misting housa. |t is observed that decrease of 0.745q was by evaporation
with an average of 1.183g per hour. The decrease in volume of water (same volume) was higher
in a misting house. This was due 1o high humidity and temperature in a misting house compared
1o the experimeant dong in the laboratory room. Absorplion by the cullings and evaporation
oooured continuoushy.

The third expenment was dome by putling a flask at the nozzle of the misting haad. it was
observed thal 0.75g of water per second pumped from the nozzle into the flask. A misting head
can supply to an area of about Tem which is equivalent to 3.75g of water in 5 second every 30
minuies, The exact amount of water needed by cuttings for rooting is vel to be known, since it
always depend on the degree of humidity as weather changed all the time, resulting in wilting of
some of the scions,

13
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But by keeping cuttings in a misting house which Is covered with vinyl sheet and
transmitting 50% sunlight, this reduces the temperature of the bad medium. The outside

termperature and the temperature in the misting house are in & proportion 2-1 respectively. If
outside lemperature has increased, the inside temperature of the bad medium will also increased.

Soil femperature that we observed iz about 30 degree.
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{d} Bed medium

In cutting propagation, medium suitabilty has great mfluenced In the development of
mots. A cutting rmedium should be chosen based on several factors:-

(a) Good alr parmeability

(o) Good water refention

ich  Correct species

idi Mo ferilizar or other organic matier
{a) Easily and chaaply obtainable

In Sabsh river gand is chaap and aagily obtainable. The hase rocks in much of Sabah, |5
tertiary sand stone, silted stens, mud stone and shale. River silt has the smallest grain and
therefore has poor air parmaeahility, but coarse river sand is a good medium, since it has good air
permeabilily for cutting propagation.

For our trial, we collected sand from rvers flowing into the West China Sea and analysed
them. One kilogram of sand was collecled from each river and sieved to remove all debris. Al
samples contained over §5% of pure sand under 4.25 PU, Sand from Tuaran and Baaufor dvers
contained 20% of over 300cm ar 200mm of the smallest grain of less than 200mm diameter.

Sand from the Kaota Marudu River i more even in size and with good drainage. Ph is
strongly acid and s suitable for Acacia spacies in rooling of cuttings.

Tabile & shows a different content of acidity.

Table 8: Rate by differant bad medium grading

SEVE siTe K. Marudu Tuararn Beaufort
FL rlver 3% fiver % river M

1.08 8.3 3.0 12.0

25 17.7 72 6.2

4,25 388 50.8 as.2

B.5 a1 20.5 6.2

200mm 8.4 18.5 17.2

PH 7.5 7.0 .0

Mota:

Date trial checked: Jan 12, 1983

JLS 880 1 Asrlure trimaght
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Table 8: Survival of cuttings: Comparison between medium used on different species of Acacias

Medium K. Marudu Tuaran K. Balud
Species
A hybrid 40.0% 20.0%: 20.0%
A, mangium B.7% 10,05 B.7%
A. auriculiformis E&.0% 10.0% 168,75
2400 13.3% 15.0%
Mote:
Date of inal 13.05.93 - 07 .07 .53

Source of variely © 3cion collecied from scion garden at Kinarut.

Result

Coarsa sand from Kola Maredu rivar gave the besl perfformeance among the three media
friesd.

Statisticial reatment indicated no gignificance al 5% of probabdity as shown balow,

Table 10: Analysis of Varance

Factor BB ol Ms f
batwean B03.63 2 A01.815 1.065
within 165291 B 275.485

Mot significant at 5%,

The ather media included in this tral are as follows:-

Tabde 11: Survival of cuttings comparison betwean medium,

Bed Kanomado 50% Kanomada Jiffy - 7
medium |+ Sand 50% 100%
Survival % 3.0 23.0 33.0

Mote: Trial conducted was on Sept. 5 1o Oct. 18 1991

Result

Rivarsand - The smallest grains have poor drainage.

Kanomado - Brought from Japan. Of voloanic origin which contains aggregated soil
structure, excellent air permeability and is water retentive. Culting of
Acacias could not stand firmly in the medium, since the structure of soil
s vary coarse.



The best rasult among these mediums is Kanomada 50% + sand 50% and Jiffy -7 with

33.0% survival in both cases. Jiffy-7 retains water for 8 lgng time resulting in growth of gresn
mMoss.

It i& concluded that medium of coarse sand with § PU = 1mm of diameter is considered
better sinca the cutting could be planted, fixed strongly into the medium and has air permeability.

2.5 Various factors affecting survival of cutting.
{a) Trea age

Generally, rooting and survival of cutlings from young trees is better than from oid trees.
The rooting of cuttings from Acacia mangium trees of differant ages were investigated,

Teble 12;  Rooting of cuttings from traes of diferent ages.

PT No. | Tree age Quantity | Syrvival Rate %o
=3 3 months ag Ta 4.0
82 A years 24 12 48.0
MA-5 b years 70 3 7.8
62 B years 54 5 1.6
21 10 yra. + 33 4 7.5

* This plus-trea was collected according to the age of scion taken from a marcot and
fram old trees for comparison on survival rate of cutting. The result indicated that scion or branch
tip of plus-tree batween 5 to over 10 years has very poor rooling of 3 - 5%. But acion from
coppice of marcots that sprouted even before 3 manths has shown a higher rate of 94.0%. Trees
of 4 years has a 48.0% survival. In conclusion, scions from marcotted trees is a good scion
source for cuttings,
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(5}  Ditterent saurces of eutting

() (i (i}

i Our next trial is fo compare rooting of cutting of scion from different sources and

posions,
(i  Scion taken from parent tree at Ulu Kidot,
{iiy  Scion taken from the ortet of marcotted tree.

iy Selon which aprouted from the orbet.
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Table 13:

Different sources of cuttings

|
Plus-Tree | Classification of Age No, Rooting | Rate %
SCHOT ROUTCE
PT 23 Plus tree 18 yrs 120 i1 a2
PT 23 Ortar scion 13 miths an 12 15.0
PT 23 Sprouted scion 5 mihs 118 43 36.1
Maote: Pericd of trail: 04.12.92 to 18.01 .83,

Result

Sprouted scion from ortet of 5 month old gives a higher paformance in rooting of cutting.

(e}

In propagation of cuttings, the survival rate of a scion from matured trees was found 1o be
very low, An expenment was done 1o examing which position of the erown produced scions with
bast rooting. Our ral consisted of 4 collecting scions from diferent haights. A 4 year old plus iree

Scion collection from different heights of a plus tree

of height 13m was chosen. The levels are as marked below:-

13.

Table 14: Cutling on diierent source of scion.

Mate: Cate of trail:

Division Coppices Branch tip Average
% %

H1 {(4m) | 5133 38 | 463 58 4.4 %

H2 (7m) | 2/53 38 253 38 38 %

H3 {om) | as2 0 | 284 3.1 18 %

H4 (11m} | 26 0 wa2 o 0 %

Sept, 05 to Oct, 06 1982,
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Result

The rooting rate was very poor, The results, however showed that the best results wera

from sclans from the basal part of the tree, With marcotting, rate of rooting k= the same but the
higher you marcot the better is the survival.

{d}

Seion from diferent position of the leaf nodes.
The moting of scions from different pesitions of nodes were examined.

Table 15: Cuttings of different postion of nodes.

Node

Moda 2

Mode

Raszult

()

MNaods 1 Mode Cuantity Roating Rale
1 72 1] 0.0%
2 67 9 13.4%
el 3 66 16 24.2%
4 50 7 12.1%
B 59 7 12.0%
Mode 4 Other 345 3 0.9%
Mote:
o Data of trial : May 03 1o Jure 05, 1881,
B olhar ety © Acacia rangium
Tree age : 4 (estimated)

The third leaf node gave the highest rate of rooting. The first nodal was too small and soft
arvd the sixth node too matured to give good reoting results.

Copplee of pollarded tree

Four year old trees were pollarded, 2 frees sach at 30em, 50em, 100em, and 150cm.

Table 16 Production of A mangium copplce took 3 month to sprouling.

Pollarded | Dlameter | Height | Prod. . Rate
helght fem) e e coppice Cutting | Rooting &
&0 10 ] 57 a8 14 50.0
a0 8 5 23
50 4 5 a2 24 16 B6.T
S 16 & 34
100 B 5 ag 44 3z 723
100 10 5 T
150 i2 5 73 &1 32 52.0
150 B a 13
Peote;
Pollarding date : September 04, 1832,

Collected scion : October 05 to Movember 28, 1992,
: Maveribar 14 and Movember 268, 18992,

Planted date



Result
Mo comment about this trial. However, scion from the lowest pollarded trees gave the
lowest result. Rooting rate increased al 50cm and at 100cm giving 66.7% and 72.3%

respaciivaly. It gradually decreased In rooting parcantage at hakght 150cm with 52% but is still
good comparad to the pollarded height of 30cm with 50% rooting.

This technigua should nat be applied to plus-troes, as it might died instead of producing
coppice and thus the lost of a source of genetic valua,

26 Making scions
Generally, we prepared sclons by cutting the Internodes and above and below one or 2
nodes cutting tha leaf or 2 leaves in half. The internodal lengths of Acacia specles |s 2em o Scm

on average, We had started our trial without leaf but failed. All plants including cutlings need kgt
for photosynthesis for survival,

{a) Making scion with two leaves
We examined the rooling of one and two lsaved cutlings as shown below:

Table 17: Cutting of different leaf cut.

No. of leaf Yourng trea ortat Average e
one 20,7 18.5 18.3
fwha 121 19.2 15.3
Mote:
Varialy : Acacia mangiurm
Young tree » 3 years old
Cirtet 13 months old

Planted date  : March 12 to April, 1392,

Result

One leaf per scion from & young tree gives 20.7% result on averagae compared 1o 12.1%
o leaved scion from & young tree.

From this trial we could conclude that thera is not much diferance babvean ona and wo
leaved cutlings, but thera is a difference with a leafless seion.
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Balow is ancther result of trial on diffarent leaf euttings.

Topic: Trial of PT scion cutting using different types of culting meadium and leaf
position (uncut leaf).
Material:  Sclon of PT 3, Hybrid (3 moenthy, sterilized sand 50% + Kanomada 50%, ang
sterlized sand 50% + gravel 3mm - Smm 0%,
Date of tral @ 25091581
Distance rate  © 1810/1591
Tabla 18: Cuttings and size of leaf relained. Leal
Soll Type Pcs. Sclon 143 uncut 12 uneut | 273 uncut Tedal
20 CPT3 E% 25% 0% 10%
Sand
(100%) 10 Hybrid 100% 0% 0% 7%
(3 manth)
Sand 50% 20 CPFT3 205 35% alPe 350%
+
Kanomado 10 Hybrid 100% 100%: 100% 100%
505 (3 month)
Sand 50% 20 CPT 3 25% 15% 10% 17%
+
Graval 10 Hykrid B0% 80% Bo%: B0%%:
amim - 5mm (3 month)
50%
Total 43% AT % 47%

From our chservation, thers Is no significant differences in rooting between 1/3 leal, 1/2

leaf and 2/3 leaf lamince refained.

The best medium for rooting of scion was sterilized sand + kanomado {ratic 1:1). The

effect of leaf cutting pasition (horizontal) showed no differences.

After identifying the problems and rectifying the technical aspects, we axpact o get 8
better results which is comparatively similar to what we have achieved when dolng cutting frials

with young eeadlings,

(b)  Length of cutting

Rooting of cuttings can ba improved with a suftable leaf cut and lenglh of scion. We
conducted the trlal to find out the most sultable length of cuthing. We cut tha scions inta 3em,

gem, and 10cm lengths from the ortet of Acacia mangium.




Table 19: Cuttings with different length of scions.

Length Quantity Reating Rata
acm 278 =8 21.1%
gem 248 45 18.0%
10cm 239 29 10.5%
Data planted : Sept. 08, 1982 to Nov, 1962
Variety Acacia mangium plus-tree from Bongkol Project.

Rasult

Cuttings 2cm In length gave good results, On average, the sultable in length of Acacia
cuttings is about 3em to Scm.

e Basal cutting of scion

Reoots developed from the calfus of basal cuttings. We camed out this trial to find out
which type of basal cuttings would root best. Three types of cuts were carmed oul as follows:-

Horizantal Cut Slanting Cut Lapal Cut
|
15% 35.4% 0%
Mote:
Varety : Hybrid ortet
Trial date ;121018992 1o 23.11.1882
Result

A elanting cut gave the best result since the basal face for callus develepment is larger
than the harizontal cut.

The larger cut surface In contact with the sand is better for water absorplion. In case of
lepal cut, we cannot get good result because cul top of the sceon was desiroyed when the scion
had bean plantad in the sand.
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2.7 Cutting practice

{a) Bad preparation

Qur bed shelf in the mist-house is reised 70cm from the ground and is 1 meter in width.
Adjustable jet nozzles are installed akong the mid of bed shell. For easa of work and smoothily
operation, 8 box 30cm x 45cm x 17cm 5 recommended. Sterdlized sand |3 poured Into the box
and arranged along the bed shelf, One box can hold about 200 ramets of cuttings the bases of
which are planted in the medium to avoid toppling over during watering.

i) Method of cutting
The cutlings were prepared by using the slanting cut method at the base of the ramet

and plant in a row. Distance of sach planted ramet was about 3cm. The suitable depth for
planting of cutling is 1em to 1.5cm if a single node of culting is propagated.

28 Rooting promotion
EY Auxin treatmant

We conducted a trial on the rooting effect of auxin on Acacia cuttings which seldom
resulted in good or bad perfarmance.

Table 20: The rooting effect of Audin.

Aldn Survival
. Mote:
‘:::j: ; :i:: Varety : Acacia hybrid of 1 year ald.
) Examined period : 10.9.92 to 01.11.92
Seradix 3 16.6%
Oksiberon 12.5%
Moreroot 0.0%

Result
No difference were chserved between auxing used bt Morerood failed fo stimulate root

production. The effect of using rooting hormone is that it promoted a large number of roots. In this
trial survival rate was 100 low, howevaer, wa were unable to find out s causa.

{b) Water and Silver Nitrate treatment.

a. Caollected scions are scaked in the water to prevant wilting and fo wash out the ralsin
from the cut end as they hinder the absorption of water.

b. The scions which were coliecled from malure rees were soaked over night in Silver
Mitrate salulion al sansentration of 3000ppm,



Table 21: Tral of Skwer Nitrate ireatment,

Metnod/ Treatmeant Cuantity Survival Rate %
Cantrol 1245 52 42
Silvar Mitrate 510 58 11.20
Mote:
Date of frial . Novaember 22, 1992 to December 19093,

Result

Silver Mitrate treatment gave a much better resull than the control which was just scaked
Im water.

24 Medium sterilization

Using the same medium several fimes in vegstalive prepagation could affect tha roating
ol cuttings and also seed germination. Medium which are used seversl times tum green on the
surface and also become a source of pathogen which could be harmiul to rooting of cuttings.
(&) Medium sterilization

Sand madium for cutfing bed are used in the trial

Table 22: Rooting effect of medium

Method CGuantity Survival Rate %
Sterilization 100 23 230
Mon-sterlization 100 0 a0

MNote:

Data of trial : 26.02.92 10 15.04.93
Varlety : Acacia hybvid
Madium :  HAiver sand
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Result

All cuttings which are planted in eantral medium (non-sterllization) died three weeks after
plarting. The sterdized medium was heated af 250 Celoius for 3 to 4 hours in tha oven.

Another trial was conducted by sterilizing the media under sunlight. The sand was soread
on a concrete floor and exposed to sunlight for 2 or 3 days. However, the cuttings all died.
(o) Waler sterilization

The purpose Is 1o kill ary bactarium source, since all vegetative materials die easily In

girty and infected water. The mast suitable water source Is raln waler. But during dry season,
watar is taken from river, pond or from other waler sources. The watar is ozonized.
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The Fishery Agency reported that before sterilization took place, water content of
bacterium is about 1363 orpanisms per 1cc and decreased 1o 3 per 1cc after sterilization. The
Water Department, Kota Kinabalu, reported thal water content of bacterum after passing through
sterilization equipment contained ls under 100 bacterium per 1cc.

In trial cuttings, we had iriad to find oul how rooting of cutting influenced by disinfected
water, but we could not exactly know tha resull.

210 Rooting and growth ol cutting
(a) Rooting

Rooting seems to differ for differant A. mangium genolype. Cutiings from some trees roc:
as early as nineteen days but ofners fake about ona and a haif manth for rooting.

{b) Growth process

We had conducted a trial on the growth process of rooted cutting seediing after potting.
In the early stage of cutting seedling, |t shown a slow growth. Because the roots are not enough
1o suppart any nuirients 10 the upper part and phatasynthesis function is not enough compared o
the seed seadlings. But cutting seedling will become narmal in growth as thelr encugh leavas and

roois grow at later stage.
{e) Time of cutting

Sabah has a dry season. In Kofa Kinabalu, flowering cocurs twice a year, Firetly from late
Jure uniil August and the second time from late Movember lo January.

Because scions from matured tree during the flowering time, gave poor rooiing SUCHBSS

we observed the rooting of cuttings versus month of eutting from scians from our scion garden
trae.

Result

We always propagate cutting from new sprouts of marcots., According 10 our trial, rate of
sucoess was in late September 1o February than in March to August.
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211  Final trial

We carried out varicus cutting triafs with significant results. In January 1993 we
conducted a final trial based on experience of our vanous expenmants.

Tabla 23: Final eutting trial

PT number 5 10 17 27 34 Total | Rate %
21/30 14530 15530 14530 18/30 82 54.7
Hate % oo 45.7 50.0 44.7 60.0
Varety : Acacia hybrid

Data of trial : January 1953
Result
Progress so far was 60% survival. Further irlals are required in conmaction with light
intensity, water and so on.
212 Conclusion
(a) Cutting from seading have a higher rooting rale SLCCESS than cutting from other rees.

({=}] Thera this same cbservation can be applied to other tree species. The procedure is as
follows:-

i) Establish a esion garden from plus trees by marcating.
i) Carry out cuttings using scions from marcots of scion garden.

(c To obtain good rooting of the cutting, the usual technigue and care given to Acacla
cutting must be exercised.
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For further information,

Genaral Manager,
Sabah Forestry Developmont Authority,
Locked Bag 122,
BEE92 KOTA KINABALLL
SABAH, MALAYSIA,

Tel: 088-218270, 218133, 218213, 218196
Fax: 0DBE8-218284

Prirfad by Chir Ol Prinding Works Bdn. Sind . Kota Rincboiu, Soboh, Moioysio



