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ORIGIONAL PAPER

Kamal F Elkhalifa

Nursery Establishment of Abanus (Dalbergia
melanoxylon Guill. and Perr.)

Abstract: The present study is devoted to the
establishment of abanus (Dalbergia melanoxylon) by
seed propagation in the nursery as the tree is of high
economic importance, of weak natural regeneration, and
listed as an endangered species. The study attempts to
determine optimal conditions for raising the seedlings
artificially in order to supplement natural regeneration.
Seedlings of abanus were raised under partial shade.
They were grown in sand, clay or a mixture of sand and
clay (1:1 by volume). They were irrigated daily for two
weeks for initial establishment and irrigated either daily,
every two days or every four days thereafter. The results
showed that seedlings should be grown in a mixture of
sand and clay so as to obtain the greatest shoot length,
shoot fresh weight, root fresh weight and shoot and root
dry weights. They may be raised in sand to the greatest
root length and number of leaves. Seedlings should be
irrigated daily for two weeks for initial establishment,
and then every two days thereafter so as to obtain the
greatest shoot length, root length and shoot fresh weight.

Keywords: Abanus tree, seed propagation, shaded area, sand,
clay, mixture, periodical irrigation, density

Siuiall 8 gl sladi Joud gL
Gt sl Juad Jlas

Dol Sl Basl fe gy V1 Hland JUSH e Ll yall 5S35 (paliduall
LS5 Ly gam s rpatll i) Lysbuals¥l Loaa S i s Jxtuall 5

Ulko Lo (3 opdall @ey) LBIL dasps cavol dna bianb
6o 05 L1 Lty oy Jaslf Gm baals o alalt of Jotl (3 i3
Pl LT S ol e IS Loass ey g e gl Bl Laose gad
RUIRIRTN

a3 11 dady cplally Joull e daads 3 o gig ¥ Zet ) of gl s of
raall g samall e Jgean 11T 03y 2ty bl @Mt o el
et el (ol oyl (b Ll of LS i itally ouade Il g5l
o ol! Ll Ll 3130 5T sae 5 ST Gla G dall dsb
eoall s el e dpaatl cnags JS 5 pe soll OF o add el galf
ool gl aay dllis) s M (g puaall g gamall 305 sdadl sl s sl
{csae sauol Baal

sl gl €3 b 058 (all s ol ¥ Slatl idalise Glals
DUSLis009 (50 1Osbs ey

Introduction

Abanus (Dalbergia melanoxion) belongs the
subfamily fabiaceae family Leugminosae. The tree
is much branched, of dense crown, armed with
spines, and of imparipinnate alternate leaves, sweet-
scented flowers and flat papery indehiscent pods.
The tree grows at an altitude of 500-1500 meters in
areas of more than 400 mm rainfall, and endures
high temperature. It grows well in clay soils near
valleys and water sources. In Sudan, abanus grows
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in the foothills of Jebel Marra, where it is extensive,
in Blue Nile, Kassala, Upper Nile and Equatoria
States, and the Nuba mountains of Kordofan State.

Abanus has a high economic value. It is sold in
the international market under the commercial name
“grendille” (Foget, 1995). It is excellent timber for
carving, ornamental turnery, walking sticks etc.
(Thirakul, 1984). The tree has also medicinal value;
e.g. a bark decoction is used in Zimbabwe for
cleaning wounds, whereas a root decoction is drunk
to alleviate abdominal pains. The bark extract
exhibits strong antimicrobial activity. The
antibacterial and antifungal properties of these
extracts led to the conclusion that bark extracts of
abanus were potential antibiotics (Gundidza and
Gaza, 1993).

As far as propagation is concerned, abanus faces
many problems. Its seed rapidly loses viability, and
it is difficult to establish in new areas. When this is
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coupled with constant cutting of the tree, it has
become one of the endangered tree species. Except
for Harris (2000), who reported that planting in
autumn, under partial shading, gave the best results
compared to other seasons, no literature is found
concerning the juvenile development of abanus
(Dalbergia melanoxlon). However, research has
been carried out on other species of the genus
dalbergia. For instance, Sassaki and Felippe (1997)
reported that Dalbergia miscolobium was of very
poor growth in forest soil.

The present study attempts to find solutions to
the serious problems of the regeneration of abanus
through the study of the suitable circumstances of
nursery establishment. The effects of different
irrigation regimes and soil types under partial
shading were investigated.

Materials and Methods

A study tour was carried out to Azaza forest in
Blue Nile State, central Sudan to collect the seeds
required for the experiments. Seeds were collected
from different parts of the crown of the abanus tree,
and de-winged manually prior to gemination. An
initial laboratory experiment of pre-germination
treatments was carried out and, as a result, seeds of
abanus were sown in the nursery without
pregermination treatment. Every polythene bag
contained two seeds and was filled with sand, clay
or a mixture of sand and clay (1:1 by volume). The
experiment was carried out in the partially shaded
nursery of the Faculty of Agriculture, University of
Khartoum. There were four compartments: each
contained nine blocks designated randomly. Every
block had ten polythene bags filled with the soil
media (three blocks for each soil type). Each one of
the sandy blocks was irrigated differently, either
daily, every two days or every four days after daily
irrigation for two weeks for initial establishment.
The same irrigation routine was followed for the
blocks that contained the other soil types. Five
readings were taken with interval of two weeks. The
items measured directly were shoot length, root
length, number of leaves, shoot fresh weight and
root fresh weight. Samples of two seedlings from
every block were put into a papery case and kept in
a furnace at 70° C to dry, whereupon shoot and root
dry weights were measured using a digital balance.
Data collected were analyzed statistically; Duncan’s
multiple range test was adopted for mean separation.
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Results
Shoot length:

Analysis of variance showed a significant
interaction between the effects of soil media and
watering intervals on the shoot length of abanus
seedlings. Concerning soil effect, significant
differences were found among the media only after
four weeks. Mean separation proved that a mixture
of sand and clay was the best medium (9.892 cm),
followed by sand (Table 1). However, watering
intervals were not significant except after two
weeks, when watering every two days resulted in the
greatest shoot length (9.496 cm) (Table 2).

Table 1: Effect of soil media irrigation intervals on
shoot length of seedlings of Dalbergia melanoxylon
after 2, 4, 6, 8 and 10 weeks.

Readi;lgs_ ‘Mean Shoot | S Mean Shoot | S
(weeks) | Length (cm) Length (cm)
After 2 9.2750 a S1 9.55080 a Wi
9.1790 a S3 9.0380 a w2
| 8.7710a | S2 8.6790a | W3
After 4 9.8920 a S3 9.4960 a w2
9.1210 b S1 8.6460 a w1
[ ~ 7.6170¢c S2 8.4880 b w3
After 6 8.5290 a S1 8.6790 a W2
8.3630 a S3 8.0210 a Wil
- 7.4420 a S2 7.6330 a W3
After8 | 5.7480a S3 5.0210 a w1
4.0790 a S1 4.6420 a W3
| 3779%0a S2 | 39290a | Wi
After 10 | 1.2960 a S1 1.8250 a w2
0.8040 a S2 0.6120 a W3
0.6080 a S1 02710a | W2 |

Table 2 Effect of soil media and irrigation intervals
on root length of seedlings of Dalbergia
melanoxylon after fourteen days in the nursery.

s |[w RI StdEr | Pr(T) HO:

- LS Mean | LS Mean LS Mean=0
S1 W1 815000000 042273935 | 0.0001 |1
SI ‘W2 723750000 042273935 | 00001 |2
S1 |W3 |6.08750000 042273935 | 0.0001 |3
S2 |W1 (345000000 (042273935 | 0.0001 | 4
S2 W2 4.05000000 | 042273935 | 00001 |5
S2 W3 415000000 |0.42273935 | 00001 |6
S3 |W1 |5.51250000 042273935 | 0.0001 |7
83 |W2 677500000 042273935 | 00001 |8
s3 (W3 |552500000 ‘0.@73935 | 00001 |9
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Root length:

Analysis of variance of root length showed
significant interactions between soil media and
irrigation intervals after two and four weeks. The
best combination after two weeks was sand with
daily irrigation (8.15cm) (Table 3), but after four
weeks it was sand with irrigation every two days
(7.425cm) (Table 4).

Table 3: Effect of soil media and irrigation intervals
on | of seedlings of Dalbergia melanoxylon after a
month in the nursery.

S |W RI Std Err Pr (T) HO: B
| LS Mean LS Mean LS Mean =0
S1 | W1 | 4.42500000 | 0.78777197 | 0.0001 1
S1 | w2 | 7.42500000 | 0.78777197 | 0.0001 | 2
S1 | W3 | 7.32500000 | 0.78777197 | 0.0001 | 3
S2 | W1 | 3.77500000 | 0.78777197 | 0.0001 | 4
S2 | W2 | 373750000 | 0.78777197 | 0.0001 | 5
S2 [ W3 | 5.67500000 | 0.78777197 | 0.0001 | 6
S3 | W1 | 6.16250000 | 0.78777197 | 0.0001 | 7
S3 | W2 | 6.66250000 | 0.78777197 | 0.0001 | 8
S3 | W3 | 4.80000000 | 0.78777197 | 0.0001 | 9 |

Table 4: Effect of soil media and irrigation intervals

on root length of seedlings of Dalbergia
melanoxylon after 2, 4, 6, 8 and 10 weeks.
"Readings Mean Shoot S Mean Shoot S |
(weeks) | Length (cm) Length (cm)
After2 | 250002 | S3 | 0.404a | S3
24580 a S1 0.1331 a | S2
2.2080 a S2 0.1327 a S1
After4 | 34170a | SI | 0.1242a | S3 |
3.0830a | S3 0.1150 a S1
24170 a S2 0.0933 S2
After 6 2.8330a S1 0.0921 a S1
2.7920 a S3 0.0888 a S3 |
. 2.3750 a S2 0.0696 b | S2
After 8 1.9170 a S3 0.0437 a S3
1.4580 a S1 0.0291a | SI
1.2920 a S2 0.0264 a S2
After 10 04170a | SI 0.0129 a S1
0.3750 a S3 0.0071 a S2
0.1670 a S2 0.0063 a S3

Number of leaves:

There were no significant differences in number
of leaves among thc trcatments or irrigation levels.
Concemning the soil media, there was a significant
difference after four weeks, when sand was better
than clay but not better than the mixed soil (Table 5).
Shoot fresh weight:

Table 5: Effect of soil media and root fresh weight
of seedlings of Dalbergia melanoxylon after 2, 4, 6,
8 and 10 weeks.

Readings| Mean shoot S Mean shoot | W
(weeks) | Length (cm) Length (cm)

After2 | 0.0063 a S1 | 014002 | Wi

| 0.0063 a S3 0.1354a | W2

00059a | S2 | 0.1308a | W3

After4 | 00063a | Sl 011882 | W2

00057a | S2 | 0.1129a | W3

0.0050a | S3 0.1008a | W1

|After 6 | 00053a | SI 00921a | W2

0.0053a | S2 0079 a | W1

0.0043 a S3 007882 | W3

After8 | 00077a | SI | 00374a | W2

00025a | S2 003572 | W1

000242 | S3 002752 | W3

After 10 | 0.0027 a S1 0.0217 a W2

| 000132 | S3 0.0029b | W1

| 000102 | S2 | 00017b | W3

Shoot fresh weight:

Analysis of variance showed no significant
interaction between soil media, the irrigation
intervals and shoot fresh weight. Concerning the
media effect, it was significant after four and six
weeks. The mixed soil type (0.1242 gm) was the best
after four weeks and sand (0.0933 gm) was the best
after six weeks (Table 6). However, concerning
irrigation intervals, significant differences were
found only after ten weeks, when irrigation every two
days gave the highest result (0.0217 gm).

Root fresh weight:

Analysis of variance showed no significant
differences between the treatments or irrigation
levels in root fresh weight. Only after eight weeks,
was there significant difference among the soil
media, when the mixed soil type (0.0077gm) was
the best medium.
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Shoot dry weight:

Significant interactions between soil media,
irrigation intervals and shoot dry weight were found
after four weeks from germination, when the mixed
soil with daily irrigation (0.03687 gm) was the best
combination (Table 6).

Table 6: Effect of soil media and irrigation intervals
on shoot dry weight of seedlings of Dalbergia
melanoxylon after one month in the nursery.

IS —

s |w RI SdEBr | Pr(T) HO:
|| | LSMean LSMean |LSMean=0 |
S1 | W1 | 0.02675000 | 0.00276882 | 0.0001 | 1
S1 | W2 | 0.03375000 | 0.00276882 | 0.0001 | 2
S1 | W3 | 0.02800000 | 0.00276882 | 0.0001 | 3
S2 | W1 | 0.02075000 r 0.00276882 | 0.0001 | 4
S2 | W2 | 0.01925000 | 0.00276882 | 0.0001 | 5
S2 | W3 | 0.02625000 |0.00276882 | 0.0001 | 6
S3 | W1 | 0.03687500 | 0.00276882 | 0.0001 | 7
S3 | W2 | 0.03475000 | 0.00276882 | 0.0001 | 8
S3 | W3 |0.02712500 | 0.00276882 | 0.0001 | 9
Root dry weight:

There were no significant interactions between
the treatments, the irrigation levels and root dry
weight. Only after eight weeks was there significant
difference among soil media, when the mixed soil
type soil (0.0045 gm) followed by sand (0.0034 gm)
gave the best results (Table 7).

Table 7: Effect of soil media on root dry weight of
seedlings of Dalbergia melanoxylon after 2, 4, 6, 8
and 10 weeks.

Mean Shoot S

Readings
(weeks) Length (cm)
After 2 0.0036 a s1 |
0.0032 a S3
0.0031 a _ S2
CAfterd | 00031a " Sl
0.0029 a S2
h 0.0023 a ) S3
After 6 0.0028 a Sl
0.0025 a S2
0.0023 a S3
~After 8 0.0045 a | S1
0.0012 a S2
0.0012 a B S3
After 10 0.0015 a S1
0.0012 a S3
0.0005 a S2
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Discussion

The superiority of the sand/clay mixture could be
due to the better nutritional supply from clay loam
compared to sand alone. It could also be attributed
to better soil humidity provided by clay loam and
better aeration provided by sand compared to clay
alone (Hassain, 1994). When interaction analysis
was carried out on root length after four weeks, the
best combination was sand with irrigation every two
days, but there was no significant difference among
soil media thereafter. The superiority of the sand
medium might be attributed to the fact that soil
texture and structure had an important influence on
root form as well as root length (cm) (Kozlowski,
1971).

The mixture was the best medium for shoot fresh
weight after four weeks, whereas sand was the best
after six weeks; however, there was no significant
difference among soil media thereafter. This might
be due to the fact that sand and the mixture of
sand/clay had better water relation compared to clay
alone, which might enhance mineral nutrition.

The best medium for root fresh weight after eight
weeks was the mixture but there was no significant
difference among soil media before that. This might
be due to the fact that the effect of different textural
grades of soil on root growth have often been, to a
large extent, attributed to water holding capacity
(Kozlowski, 1971). When dedication analysis was
used on stem fresh weight after four weeks, the best
combination was sand with irrigation every two
days, but there was no significant difference among
soil media thereafter. The best medium for shoot dry
weight after six weeks was the mixture and when
using interaction analysis after four weeks the best
combination was the mixture of sand and clay with
irrigation every two days. However, there was no
significant difference among soil media after two
weeks, eight weeks or ten weeks. This might be due
to the physical fact that the coarser the soil particles,
the lesser would be the total surface area of the soil
particles. Consequently, the amount of nutrients and
water adhering to soil decreases as the particles get
larger (Tahir, 1985).

The best medium for root dry weight after eight
weeks was the mixture, but there was no significant
difference among soil media before that. There was
no significant difference in number of leaves, root
fresh weight, stem fresh weight, root dry weight,
leaf dry weight and diameter at root collar related to
watering intervals. Watering every two days gave
the greatest shoot length after four weeks, but there
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was no significant difference among watering
intervals thereafter. This might be due to the fact
that shoot dry weight production and elongation
were directly related to watering frequency
(Wenger, 1952).

Watering every two days gave the greatest shoot
fresh weight after ten weeks, but there was no
significant difference among watering intervals
before that. This might be due to the fact that
lengthening of watering intervals might have many
effects on the measured parameters because the
water content in the plant cells was lowered. One of
these effects was an influence on cell turgidity,
which affects the closure of stomata.

Based on the present study, it is recommended
that abanus trees should be raised in a mixture of
sand and clay (1:1 by volume), preferably with
irrigation at two-day intervals.
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