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A B S T R A K 

Kajian ini menguji kemungkinan menghasilkan stok tanaman bagi S. leprosula Miq. dari bahan yang berlainan 
(anak benih dan tunas), bahagian keratan (pucuk, tengah dan pangkal) dengan menggunakan kepekatan IBA 
(kawalan, 50 yLg dan 150 \xg dan Seradix 3) dan media pengakaran (pasir, sabut kelapa dan sekam padi). 
Penanaman keratan bahagian tunas bawah menghasilkan peratus pengakaran sebanyak 100% setelah ianya 
dirawat dengan 100 \ig IBA dan ditanam di pasir sebagai media pengakaran. Berdasarkan kepada peratus 
kemandirian dan pengakaran, analisa varian menunjukkan perbezaan yang sangat bererti (p<0.001) di antara 
rawatan. Keratan tunas menghasilkan pertumbuhan akar yang lebih baik daripada keratan anak benih. 

A B S T R A C T 

Vegetative propagation by cuttings of seedlings of Shorea leprosula can be an effective, easy and economical 
means for raising quality planting stock. This study examined the possibility of raising planting stocks of S. 
leprosula from different plant materials (coppice and seedlings), cutting positions (upper tip, middle and basal), 
using concentrations of IBA (control, 50 \ig, 100 \ig, 150 \ig and Seradix 3) and in rooting media (sand, paddy 
husk and coconut fibre). Basal cuttings of coppice gave the highest rooting percentage, 100%) when treated with 
100 \ig IBA and grown in sand rooting medium. Analysis of variance based on survival and rooting percent­
ages showed high significant differences (p<0.001) among and between the treatments. Coppice cuttings pro­
duced better root growth than seedling cuttings. 

I N T R O D U C T I O N 

Vegetative propagation using stem cuttings is an 
effective alternative means o f raising p l a n t i n g 
stock for species w i t h i r regular seed supply or 
for clonal propagation. I n tropical countries, seed 
supply and variability among trees are two major 
problems i n tree p lan t ing programmes. The log 
and irregular periodicity o f f lowering and f ru i t ing 
season (Ng, 1976), and short seed viability per iod 
(Lo, 1985), fur ther prevent the p roduc t ion o f a 
large p lan t ing stock. Other problems associated 
w i t h seed p i o d u c t i o n inc lude p o o r seed tree 
selection and accessibility o f seed source. Hence, 
most o f the seedlings raised f r o m such seeds 
w o u l d have p h e n o t y p i c v a r i a t i o n m a k i n g 
uni formi ty o f growth and f o r m diff icul t to attain. 
Thus clonal propagat ion using cuttings can be 
one o f the ways o f ove rcoming the problems 
out l ined. 

Shorea leprosula M i q . is one o f the main com­
mercial species w i t h i n the red merant i group i n 
Malaysia. I t has been reported that S. leprosula is 
probably one o f the merantis that can be easily 
regenerated silviculturally (Wyatt Smith, 1966). 
However, the regeneration after logging is prob­
lematic because o f its upredictable seed supply 
due to i r regular f lower ing and f ru i t i ng (Smits, 
1983; Annuar , 1989). Successful propagation by 
cuttings would help to provide a regular supply 
o f p lan t ing stock. L i m i t e d studies have been con­
ducted on the roo t ing ability o f cuttings o f indig­
enous species particularly on how roo t ing could 
be influenced by factors such as ho rmona l treat­
ment , cu t t i ng materials, cu t t i ng positions and 
roo t i ng media. This study examined how cut­
t i ng positions, r o o t i n g media and growth hor­
mones affect the rootabil i ty o f S. leprosula using 
cuttings. 
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M A T E R I A L S AND M E T H O D S 

Cuttings were obtained f rom un i fo rm and healthy 
2 month-old coppice shoots and 9 month-old seed­
lings raised i n the nursery. Four weeks p r io r to 
the cut t ing experiment, the seedlings were fert i l ­
ized w i th 1.5 g / l i t e r o f NPK 15:15:15 i n l i q u i d 
f o r m to ensure vigorous growth and sufficient 
food reserves i n these cuttings. Coppice shoots 
were obtained by decapitating the over-aged (7 
year-old) seedlings two months p r io r to the cut­
t ing experiment. U n i f o r m single-stem seedlings 
and coppice shoots were selected and cut in to 
single-note cuttings wi th a leaf each, t r immed to 
about 30% o f their size. The cuttings were then 
vertically inserted in to roo t ing media which were 
misted one minute every hal f hour . T o mainta in 
h igh humidi ty , the beds were covered wi th gunny 
sacks mounted on a wooden frame. 

The experiment involved a 2 x 3 x 3 x 5 facto­
rial combinat ion o f two plant materials (coppice 
and seedlings), three cuttings derived f rom spe­
cific positions (basal, middle and tip respectively), 
three roo t ing media (coconut fibre, paddy husk 
and sand), w i th three auxin concentrations o f 
Indole butyric acid ( IBA o f 50 ug, 100 ug, 150 ug) 
plus Seradix 3 and auxin free as the cont ro l . Hor­
mone was applied to the basal tips o f cuttings by 
the droplet method. Cut t ing positions, viz: basal 
(B) , middle (M) and tip (T) o f seedling (S) cut­
tings were obtained f rom the main stem at the 
second, sixth and tenth nodes respectively. For 
coppice (C) , cuttings were taken f rom the sec­
ond, t h i rd and four th nodes respectively starting 
f rom the apex. Therefore, seventy five cuttings 
were used for each treatment. 

Survival percentage which is the percentage 
o f alive cuttings, roo t ing percentage, roo t num­
ber, root and dominan t shoot length, root and 
shoot dry weight were assessed after two months 
o f plant ing. The cuttings were considered alive i f 
the inner bark was still green (Alias, 1984). 

The data were analysed for variance among 
treatments and for in te rac t ions between and 
among treatments. Treatment means were com­
pared using the Duncan Mul t ip l e Range Test at 
p < 0.05. SAS, a statistical package, was used for 
the analyses. 

R E S U L T S 
Effects of cutting position 

Generally, coppice cuttings showed higher sur­
vival and roo t ing percentages than cuttings ob­
tained f rom seedlings (Table 1). For coppice cut­
t ing, roo t ing percentage increased significandy 
f rom the t ip to the base. But for seedlings, cut­
tings f rom the middle position produced the high­
est roo t ing percentage. 

TABLE 1 
Effects of cutting position on the survival and rooting 

percentages of S. leprosula cuttings 

Coppice: 

Seedling: 

Position Survival % Rooting % 

basal 100a* 65 a 
middle 99 a 45 b 
tip 95 b 29 c 

basal 8e 7d 
middle 51 d 44 b 
tip 77 c3 1 C 

* Values with the same letters are not significantly 
different at P < 0.05 based on the Duncan Multiple 
Range Test 

Between the two plant materials, coppice cut­
tings generally tended to have better roo t devel­
opment in terms o f number, length and dry weight 
than the seedling cuttings (Fig. 1). However, shoot 
development o f coppice cuttings showed an op­
posite t rend to root development (Fig. 2). 

coppice coppice s e e d l i n g 
middle t i p b a s a l 

s e e d l i n g see 
middle t i p 

Fig. 1: The effects of cutting positions on the root development 
ofS. leprosula cuttings 
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EFFECTS OF DIFFERENT PLANT MATERIALS ON ROOTING OF S.LEPROSULA CUTTINGS 

coppice coppice coppice seedl ing seedl ing seedl ing 
basal middle t ip basa l middle t ip 

El Length 

QDryweight 

Coconut F i b r e Paddy Husk 

Rootine Medium 

. 1 

Fig. 2: The effects of cutting positions on the shoot develop- Fig. 3: The effects of rooting media on the root development 
ment ofS. leprosula o/S. leprosula 

Effects of rooting medium 

Both , the survival and roo t ing percentages were 
significandy different (P < 0.001) when grown i n 
different roo t ing media (Table 2) . Cuttings o f 5. 
leprosula rooted better i n sand (41%) than i n co­
conut fibre (37%) and paddy husk (33%) . How­
ever, root growth and development i n cuttings 
grown i n coconut fibre and paddy husk were ob­
served to be better than i n those grown i n sand 
(Fig. 3). 

TABLE 2 
Analysis of variance (ANOVA) of survival and rooting 

percentages of S. leprosula cuttings. 

Sources Survival % Rooting % 

Cutting Position 707.38 *** 201.62 *** 
(POS) 

Rooting medium 10.66 *** 19.54 *** 
(MED) 
IBA hormone 49.95 *** 233.62 *** 
(HOR) 
POS x MED 6.08 *** 3.66 ** 
POS x HOR 10.25 *** 12.17 *** 
POS x MED x HOR 1.59 N. S. 1.90 N. S 

** 

*** 

N.S 

P<0.01 
P < 0.001 
Not Significant 

Effects of IBA concentration 

Both , the survival and roo t ing percentages were 
significantly different (p < 0.001) when grown i n 
different IBA treatments (Table 2) . Generally, 
h o r m o n a l t reatments gave bet ter r o o t i n g re­
sponses than the cont ro l (without hormone) i n 5. 
leprosula cuttings (Fig. 4). The highest survival 
and roo t ing percentages recorded were 82% and 
64% respectively when treated wi th 100 ug IBA. 
The o p t i m u m root growth based on the num­
ber, l ength and dry weight was obta ined f r o m 
cuttings treated wi th Seradix 3 (Fig. 5). 

CONTROL 50 100 150 SERADIX 

Concentrations of IBA (ug) 

Fig. 4: The effects of IBA on the survival and rooting 
percentages ofS. leprosula cuttings 
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N O R A I N I A B 

Concentrations of IBA (ug) 

Fig. 5: The effects of IBA concentration on the shoot develop­
ment ofS. l e p r o s u l a cuttings 

D I S C U S S I O N 

The ability o f cut t ing to fo rm roots is determined 
by the position where the cut t ing is obtained. The 
j u v e n i l i t y o f the stock p l a n t can also be an 
overiding factor i n root format ion especially for 
plants which are diff icul t to root (Har tman and 
Kester, 1983). The results showed that cuttings 
taken f rom young seedlings often fo rm new roots 
more easily than those taken from older and adult 
plants. Similar findings were obtained f rom cut­
t i n g exper iments o n Dryobalanops oblongifolia 
(Penguang 1978), 5. acuminata and S. parvifolia 
(Alias 1984). However, the differences o f root­
i n g responses w i t h respect to cu t t ing positions 
are gready affected by the extent o f l ignif icat ion, 
secondary th ickening and chemical composit ion 
o f plant tissues (Niaz and Westwood, 1969; Lo , 
1985). Generally, cuttings produced f rom cop­
pice basal were found to have the highest sur­
vival and rootabil i ty percentages possibly due to 
the food reserve present (Hartney, 1980; Deol and 
Khosla; 1983) and physiological activeness. 

Rooting med ium is an impor tant factor which 
influences rootabil i ty o f the cut t ing. The results 
o f this study conf i rm this. This study shows that 
i t affects the percentage o f roo t ing as well as the 
quality o f roots formed. Sand was found to be 
the best roo t ing med ium for roo t ing ( in terms o f 
root growth) o f 5. leprosula cut t ing. Better root 
and shoot development ( in terms o f morphology 
and number) were also observed i n the other two 
roo t ing media. Coconut fibre was repor ted to 
consist o f 37% o f cellulose and crude fibre, 62% 
o f carbohydrates and 56% selected minera l s 
( T h i o , 1982) . T h e phys ica l a n d c h e m i c a l 
charac ter i s t ics o f the m e d i u m such as p H , 
porosity, water h o l d i n g capacity and n u t r i e n t 
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contents could be the factors st imulating root and 
shoot development. 

The present study ascertains the role o f hor­
mones i n in i t ia t ing and accelerating the root de­
velopment. The hormone (IBA) used i n this study 
has been found to be reliable i n s t imulat ing the 
produc t ion o f adventitious roots f rom S. leprosula 
cuttings. The effectiveness o f IBA for such roles 
has been reported by researchers on a number 
o f t ropical hardwood species (Penguang, 1978; 
Alias, 1984; Jackson, 1986; Wardipura et.al 1986; 
Ng, 1988). A l though IBA concentrat ion at 100 
ug gave the highest survival and roo t ing percent­
ages, cut t ing o f 5. leprosula treated wi th Seradix 3 
(a powder fo rm o f auxin conta in ing 0.8% IBA) 
produced the best root growth. This further sug­
gests and confirms that different levels o f hor­
mone applicat ion can influence the rootabil i ty o f 
cuttings. 

Seedlings o f S. leprosula could be raised us­
ing cuttings. The basal po r t i on o f the coppice 
material was found to be the best cu t t ing posi­
t ion and sand was the most suitable roo t ing me­
d i u m for r o o t i n g o f S. leprosula cuttings. The 
application o f suitable auxin such as IBA could 
enhance the rootability percentage o f this species. 
Further work is necessary to improve on the tech­
nique wi th the use o f materials f rom mature trees 
or wildings. 
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