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This study was conducted to examine the effects of post-severance treatments 
like leaf area of cuttings and auxin treatment on rooting of cuttings and growth of 
rooted cuttings. One or two-node cuttings of sissoo, Dalbergia sissoo Roxb. with 20 or 
50% leaf area were collected from managed stock plants and rooted in a non-mist 
propagator following treatment with 0 or 0.2% indole-3 - butyric acid (IBA) solution. 
The rooted cuttings were transferred to polythene pots and grown in a nursery for 10 
weeks. Rooting percentages of cuttings were not significantly influenced by IBA 
treatment or cutting size, but were significantly enhanced with the increased leaf area. 
Effects of leaf area and IBA on root development of cuttings in the propagator were 
manifested on the grow th of stecklings in the nursery. The increased leaf area and IBA 
treatment significantly enhanced the growth of stecklings. Cuttings with 50% leaf 
area plus 0.2% IBA was the best treatment to produce the best performing stecklings.
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Rooting ability of certain tropical tree species 
have been found to be influenced by auxin (Leakey 
etal. 1982, Leakey etal. 1990), cutting size (Howland 
and Bowen 1977, Kan and Hu 1993), leaf area of 
cuttings (Geary and Harding 1984, Leakey 1985, 
Leakey and Coutts 1989). Use of auxin is a com­
mon practice to enhance rooting of cuttings. Leaf 
trimming or removal of some leaves from cuttings 
is practised to balance the effects of photosynthe­
sis and transpiration. Cutting size is also consid­
ered important since smaller the cutting size the 
greater the number of cuttings per stockplant. 
There have been several studies on the effects of 
auxin, cutting size and leaf area on rooting ability 
for tropical forest trees. But studies on the effects 
of auxin, cutting size and leaf area of cuttings on 
growth of rooted cuttings are not many.

This study explores the possibility of producing 
the best stecklings through manipulation of cut­
ting size and leaf area of cuttings. It also aims to 
examine the possible interaction of IBA, cutting 
size and/or leaf area on growth of stecklings.

maintained as hedge stockplants. Mulching was 
done in the hedge-beds with leaf litter to retain soil 
moisture and improve moisture retention capac­
ity and aeration of soil. Commercial fertilisers, 12- 
12-12 NPK (10 g per m2 bed area), were applied at 
three months' intervals. The beds were kept weed 
free and watered twice a week during dry periods. 
The cuttings from the stockplants were used for 
the experiment.

Post-severance treatments of cuttings

The experiment comprised two levels of leaf 
area, two levels of IBA and two levels of cutting 
size. One- or two-node cuttings, each with one 
leaf, were severed and categorised into four types 
: (a) 1-node plus 20% leaf area, (b) 2-node plus 20% 
leaf area, (c) 1-node plus 50% leaf area, and (d) 2- 
node plus 50% leaf area. In the cuttings with 20% 
leaf area, two leaflets (out of total five leaflets) 
were retained and trimmed to half. In the cuttings 
with 50% leaf area, four leaflets were retained and 
trimmed to half. In the two-node cuttings, only 
leaf of the lower node was removed. Length of 
cuttings from 5 to 7 cm for one-node cuttings and 
8 to 10 cm for two-node cuttings, and diameter of 
cuttings between 4 and 7 mm.

Basal end of each cutting was cut at an angle 
of 45° and dipped briefly (1-2 s) in a solution of 
0.2% IBA (ethyl alcohol and water) to a depth of 1 
cm. The cuttings were then set into the non-mist 
propagator within 20-30 minutes after treatment. 
Cuttings serving as controls were subjected to the 
solvent only.

Setting of cuttings into the propagation unit

The non-mist propagator was made of wooden 
frame and polythene sheets. The cuttings were set 
into the propagator in four randomised complete 
blocks in the month of May. The number of repli­
cate cuttings per treatment was 40 (10 cuttings per 
plot). Each cutting was planted by inserting the 
basal end into rooting media of coarse sand mixed

Establishment and management of stockplants

Some lateral branches, at crown level (12-20 
m above ground), of several trees in 15 year old 
rural plantations of Dalbergia sissoo were cut at 20- 
30 cm above the point of origin of each branch on 
the trunk to induce dormant buds to sprout. The 
plantations were located at village Aramdanga of 
Chuadanga district. Within two weeks of the 
operation, several shoots developed on the 
remaining part of each cut branch. We harversted 
6-week old shoots. Two-node cuttings derived 
from the shoots were rooted in a non-mist 
progagator as described by Kamaluddin and Ali 
(1994). The rooted cuttings were established in a 
nursery bed with a stocking density of 10 cuttings 
per m2 bed area. After one year of growth, they 
were topped at 30 cm above ground level and
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Propagation environment

It was possible to maintain about 95% hu­
midity within the propagator. Everyday the propa­
gator was opened briefly in the morning and in 
the late afternoon to facilitate gas diffusion. It was 
shaded by a overhead layer of thatching grass to 
avoid excessive heat accumulation. Photosynthetic 
photon flux (daily total integrated photon flux, 
measured by a quantum sensor) inside the propa­
gator was reduced to about 30% by the overhead 
shade. During the experiment, mean maximum 
air temperature was 33 °C and mean minimum 
temperature 24 °C.

with fine gravel in a perforated polythene bag (8.5 
cm x 15 cm). The cuttings just after setting them 
into the propagator were watered once only for 
the whole period.

Growth study

The rooted cuttings were transferred, three 
weeks after setting, to polythene bags (22 cm x 15 
cm) filled with a mixture of soil and decomposed 
cow dung, 3:1 by volume. The potted cuttings 
were placed in a nursery bed in four randomised 
complete blocks, kept under shade for five days 
and then exposed to full sun. The number of
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rooted cuttings per treatment was 32 (eight rooted 
cuttings per plot). The rooted cuttings were wa­
tered daily and fertilised with urea dissolved in 
water (6 g per 20 litres of water) at 14 days 
intervals. During the growth of the plants, mean 
maximum air temperature was 33 °C and mean 
minimum temperature 25 °C.

After 10 weeks of growth, the plants were 
harvested and measured for shoot length and root 
number. The samples were dried at 70 °C for dry 
weight assessments. The treatment effects were 
explored by the method of analysis of variance 
and the differences in treatment means by least 
significant difference method.

Variable
Arc sine square root 
rooting percentage 
Root number
Root weight
Total plant dry weight

Shoot length
Stem dry weight

Note : ns, non-significant at P<0.05; *, significant at P< 0.05 ; **, significant at P<0.005 ; ***,

Percentage rooting of cuttings was not sig­
nificantly affected by IBA treatment or cutting 
size, while it was enhanced with 50% leaf area, 
particularly in the control cuttings (Table 1, Fig. 
la). The effect of the increased leaf area might be 
attributed to increased photosynthate derived from 
current photosynthesis of the cuttings. Signifi­
cantly less rooting percentages in the cuttings 
with 20% leaf area indicate a deleterious effect of 
sub-optimal leaf area.

Table 1. Results of analysis of variance showing the effects of auxin (IBA), leaf area (LA) and cutting size (CS) on 
percentages of cuttings rooted three weeks after setting into the propagator and growth variables of rooted 
cuttings of sissoo after 10 weeks of growth in the nursery (two levels of leaf area, two levels of IBA, two levels 
of cutting size ; number of observations in data set = 32).
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Figure 1. Effects of leaf area, cutting size and auxin on rooting and growth of rooted cuttings of sissoo. 
(a) percentage cuttings rooted, (b) mean rootnumber, (c) mean root dry weight, (d) mean total 
plant dry weight, (e) mean shoot length, and (f) mean stem dry weight.-^-1-node with 20% 
leaf area^Q—2-node with 20% leaf area,-A- 1-node with 50% leaf area, -g- 2-node with 50% 
leaf area. The isolated bar in each graph indicates LSD0(). for leaf area, cutting size and auxin 
means.
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Rooting ability is related to the production of 
reflux-soluble carbohydrates, apparently derived 
from current photosynthesis while cuttings are in 
the propagation unit (Leakey and Storeton-West 
1992). Current photosynthesis in some species can 
be of little importance for root formation in leafy 
cuttings when the cuttings contain sufficient car­
bohydrate reserves to satisfy rooting demand 
(Kantarli 1993). In a separate experiment with 
sissoo, non-leafy cuttings treated with 0.2% IBA 
yielded a rooting percentage of 12 only, while 
leafy cuttings with the same IBA treatment gave 
more than 90% rooting success (Kamaluddin et al. 
1994). The present study shows that sissoo cuttings 
need additional photosynthate for rooting and 
have a critical requirement for leaf area.

Mean root number generally increased with 
IBA and the increased cutting size, but not with 
the increased leaf area (Fig. lb). Root dry weight 
was significantly increased with the increased in 
leaf area, and in most cases with IBA treatment 
(Table 1, Fig. lc). In general, differences in root dry 
weight was reflected in the differences in growth 
of rooted cuttings. The IBA-treated cuttings with 
50% leaf area displayed longest shoot length and 
greatest stem dry weight. Shoot length in the 
control cuttings increased significantly with the 
increased leaf area, and stem dry weight and total 
plant dry weight also responded accordingly.

The response of increased leaf area was con­
sistent with that observed in a separate experi­
ment with varied levels of leaf area for Azadirachta 
indica (Kamaluddin and Ali 1996). In the experi­
ment, the control cuttings produced fewer roots, 
but they developed an extensively branched and 
re-branched root system, particularly at the in­
creased leaf area regime. As a result, mean root 
dry weight of the controls approached that of IBA- 
treated cuttings. It seems that leaf area in cuttings 
supplied carbohydrates through photosynthesis 
in the propagation unit as well as at the initial 
stage of growth of stecklings in the nursery.

The cuttings with larger leaf area might have 
additional benefits from the increased supply of 
assimilates. With these potential benefits from

This study suggests that increased leaf area 
enhances rooting percentages and grow th of rooted 
cuttings of sissoo. Rooted stem cuttings with 50% 
leaf area can be easily produced without IBA, but 
subsequent growth will be enhanced by applying 
IBA. Cutting size does not have significant effect 
on the rooting percentages of cuttings and the 
growth of rooted cuttings. Both one-and 
two-node cuttings are equally suitable for 
propagation of sissoo. Using 1-node for cuttings 
will produce greater number' of cuttings for 
propagation. Leaf trimming of cuttings is also 
important since trimming of leaflets facilitates 
accommodation of more cuttings per unit bed 
area of propagator.

larger leaf areas, they could develop a better root 
system leading to higher shoot growth and greater 
vigour. The superiority of IBA-treated cuttings 
over the controls, particularly at the highest leaf 
area regime, was the result of combined positive 
action of IBA and leaf area. In other words, the 
response of increased leaf area was intensified 
with the IBA treatment. Some other studies have 
also recorded greater shoot dry weight and root 
dry weight of rooted cuttings for Eucalyptus 
camaldulensis (Pong-Anantand Wongmaneel990) 
and Azadirachta indica (Kamaluddin and Ali 1996) 
when their leafy cuttings were treated with IBA.

Analysis of variance revealed significant in­
teraction between IBA and leaf area for total plant 
dry weight, shoot length and stem dry wight 
(Table 1, Fig. lb, le, If). The significant interactions 
indicate that the IBA treatment and the leaf area 
levels were not independent of each other. The 
insignificant interactions for other variables sug­
gest that the effect of IBA and leaf area were 
relatively independent of each other. The differ­
ences in responses were the results of differences 
in magnitude of combined effects of different 
levels of leaf area and IBA treatment. The signifi­
cant interaction between IBA and cutting size for 
shoot length was not significantly reflected for 
other growth variables.

Conclusion
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