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Abstract Baobab leaves form an important part of

the local diet in Sahel countries and elsewhere in

Africa. Existing leaf nutritional data and agroforestry

performance information are based solely on Adan-

sonia digitata L., the baobab of continental Africa.

The introduction potential of Adansonia species from

the center of diversity in Madagascar and from

Australia remains untapped. To assess this potential,

the mineral contents and B1 and B2 vitamin levels of

dried baobab leaves were determined for five-year old

trees of A. digitata, A. gibbosa (A. Cunn.) Guymer ex

D. Baum, A. rubrostipa Jum. & H. Perrier (syn. A.

fony Baill.), A. perrieri Capuron and A. za Baill.

grown in an introduction trial in Mali. Nutritional

data were evaluated against survival and vigor to

identify promising germplasm. Leaf vitamin and

crude protein contents were highest in the Madagas-

car species, especially A. rubrostipa (B1 88 mg

100 g–1, B2 187 mg 100 g–1, protein 20.7% dry

weight). However, the local species far outperformed

the introductions in survival, tree height, basal

diameter and resistance to termites. We suggest

grafting as a way of harnessing the vigor of well-

adapted local baobab varieties to the superior nutri-

tional profiles of A. rubrostipa and others. Cross-

species grafting tests in Adansonia were successful,

thus creating new agroforestry possibilities with

different scion/rootstock combinations.

Keywords Adansonia digitata � fony � gibbosa �
gregorii � perrieri � rubrostipa � za � Sahel

Introduction

Leaves of the baobab tree (Adansonia digitata L.) are

widely consumed in semi-arid Africa as a leafy green

vegetable (Boffa 1999; Von Maydell 1984). Baobab

leaves are glutinous and are typically added to sauces

as a thickener. Since A. digitata is drought deciduous,

fresh leaves are unavailable during the six to nine-

month long dry season. Thus, baobab leaves are

frequently harvested and dried for later consumption

in powdered form.

There are eight species recognized in the genus

Adansonia (Baum 1995a). A. digitata is the only one

found on the African continent (Baum 1998; Wickens

1983). Six other species occur on the island of

Madagascar, and one in Australia. All baobabs are
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diploids, except for the tetraploid A. digitata (Baum

and Oginuma 1994), which has by far the largest

distribution range of the genus. Leaves of the

Australian species, A. gibbosa, are traditionally

consumed by Aborigines in the species distribution

area in northern Australia (Baum 1995b). Leaves of

the Madagascar species are evidently not exploited as

a human food source (Baum 1995b). However, since

Madagascar is the center of diversity for Adansonia,

the island species are of special interest as a source of

baobab germplasm.

Previous investigations of baobab leaf nutritional

value have focused on A. digitata only. The studies

have in most cases evaluated baobab leaves among

other indigenously gathered foods of the African

landscape (Sena et al. 1998; Smith et al. 1996a, b;

Becker 1986). The goal was description of the dietary

importance of the baobab, rather than an evaluation

of intra-species variation. A. digitata leaves have

been reported to be a low to moderate source of pro-

vitamin A (Delisle et al. 1997; Nordeide et al. 1996;

Smith et al. 1996a) and very rich in calcium (Glew

et al. 1997; Smith et al. 1996b; Becker 1983; Kerharo

1980). Significant a and b carotene degradation has

been noted in sun-dried baobab leaves as compared

to shade-dried leaves (Smith et al. 1996a). Vitamin

C is reportedly present in fresh leaves but absent

in the dried form (Kerharo 1980). Leaf crude protein

values for A. digitata have been reported in the

range of 10.6% (Yazzie et al. 1994) to 12.5%

(Kerharo 1980).

In the Sahel region of Africa, the baobab

functions as an agroforestry tree in cultivated

fields, where farmers recognize different varieties

(Sidibe and Williams 2002). It is also planted and

managed around villages and in market vegetable

gardens, where the trees are typically maintained in

stunted form to maximize leaf yield and

accessibility.

The broad distribution and dietary importance of

A. digitata raises the question of whether other

Adansonia species with similar dryland adaptations

might also perform well and contribute significantly

to the local diet. This paper reports the results of a

field trial established to evaluate the growth

performance, dry season leaf retention and nutri-

tional potential of other Adansonia species in Mali,

with the goal of broader introduction in the Sahel

zone.

Materials and methods

Site descriptions

The main introduction trial was established in

Samanko, Mali, at the ICRISAT regional agricultural

experiment station (12�31@ N, 8�4@ W). Annual

rainfall over the five-year trial period ranged from

815 mm to 1158 mm (mean 1016 mm year–1), with

80% falling between June and September. The soil is

an indurated tropical ferruginous regosol, with a pH

of 4.5 and a 0.36% organic carbon content in the

upper 20 cm. The calcium (Ca2+) content is

0.83 cmol kg–1 from 0 cm to 20 cm depth and

1.36 cmol kg–1 from 20 cm to 40 cm.

The trial was replicated on a farm near Baguineda,

Mali, 50 km east of Samanko (12�43@ N, 7�41@ W).

Mean annual rainfall and seasonal distribution are

comparable to Samanko. The soil is a clayey loam

with a pH of 4.4.

Experimental design

At the Samanko site, two provenances of the local A.

digitata (Bla and Cinzana) were compared with

single provenances of three Madagascar baobab

species (obtained from the Silo National des Graines

Forestieres, Malagasy Republic), and one provenance

from Australia (Australian Tree Seed Centre, CSIRO)

in three randomized complete blocks. The species

and provenances tested were A. rubrostipa (syn. A.

fony, Toliary, Madagascar, code IV-2), A. perrieri

(Andohahela, Madagascar, code II-12), A. za (Anda-

latanosy, Madagascar, code IV-1) and A. gibbosa

(syn. A. gregorii, Logue River, Australia, seed lot

#17527). Five trees of each provenance were planted

per block, with an in-row spacing of 2.5 m, and 6 m

between rows. Scarified baobab seeds were sown in

nursery pots in May, 2001, and transplanted to the

field in August, 2001, at the peak of the rainy season.

At Baguineda, one provenance of A. digitata was

compared with the four exotic baobab species

described above. Trees were transplanted in August,

2001, into 15 cm deep trenches that captured rain-

water. The trenches remained intact throughout the

five-year trial period.

Trees were not irrigated or fertilized. Both sites were

protected from ruminants. The only management care
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consisted of brush cutting around trees in Samanko

twice a year. Brush (annual grasses and forbs) was not

cleared at the Banguineda site after the initial planting.

Laboratory analyses

Mature green leaves were harvested from five-year old

trees grown in the Samanko field trial. Care was taken

to avoid leaves with bird droppings or insect larvae

adhering to them, to avoid exogenous nitrogen spikes.

Likewise, leaves with insect damage or showing

fungal attack were avoided. Leaves from different

trees of the same provenance within the same block

were combined, giving three replicates for each trial

entry (two in the case of A. gibbosa, which did not

survive in one replicate), for a total of 17 samples.

Postharvest exposure of leaves to sunlight and artificial

light was kept to a minimum. Leaves were oven dried

in opaque paper envelopes for 72 h at 60�C immedi-

ately after picking, then finely ground in a coffee mill.

Major nutrients (N, P, K, Ca, Mg) were determined by

spectrophotometer (Milton-Roy, Spectronic 401) after

Kjeldahl digestion with sulphuric acid in the presence

of hydrogen peroxide, selenium and lithium sulphate

(Parkinson and Allen 1975). Plant micronutrients (Cu,

Fe, Mn, Zn) were determined by atomic absorption

spectrophotometer (Shimadzu Model 6300, Flame

Photometer Corning 410) after dry ashing and dis-

solving the ash in HCl. Mineral analyses were carried

out at ICRAF, Nairobi. Methanolic extracts of the 17

samples were scanned at 280 nm using high perfor-

mance liquid chromatography (HPLC) with UV

detection at the Institut d’Economie Rurale, CRRA-

LNA, in Sotuba, Mali. The scans served to focus

attention on B vitamins, especially riboflavin (vitamin

B2) and thiamine (vitamin B1). Professional quantita-

tion of B1 and B2 was carried out by Eurofins,

Denmark, for each species in one replicate (Eurofins

2006). Leaf samples were extracted by acid hydrolysis

in an autoclave followed by enzyme dephosphoryla-

tion and HPLC analysis using a fluorescence detector

(B2 excitation wavelength 468 nm, emission 520 nm;

B1 excitation 368 nm, emission 440 nm).

Tree measurements

Tree survival, height (m) and basal diameter (cm)

measurements were taken for 5 year old trees at

Samanko and Baguineda at the end of the rainy

season. Basal diameter was used due to many trees

not reaching breast height, and to the occurrence of

forked trunks. Termite activity was visually assessed

at Samanko in early dry season of the fifth year, using

a rating scale of 0–4, where 0 = absence of termites,

1 = limited presence of crusted mud termite foraging

tunnels on the tree trunk, 2 = extensive foraging

tunnels and signs of tree wounding, 3 = foraging

tunnels with clear damage areas, 4 = severe, fatal

damage of the tree.

Data analysis

ANOVA mean separations were performed using

Statistica software (StatSoft 2005). Survival percent-

age, growth parameters, and mineral and vitamin

content were compared between species and sites.

Cluster analysis was performed using StatistiXL

(StatistiXL 2006).

Results

Leaf nutritional profile

All five baobab species had similar HPLC peak

profiles (methanolic extracts, 280 nm detection),

but with large variations in peak areas between

species, with vitamins B1, B2, B3, and folic acid

present, along with small amounts of catechin and

other phenols. Vitamin B2, riboflavin, occurs in

bound form with a large, dominant peak in all

samples. B2 can be considered the signature

vitamin of baobab leaves for all five species

investigated, supporting previous findings for A.

digitata (Becker 1983). After hydrolysis and enzy-

matic digestion, B2 levels ranged from 0.77 mg

100 g–1 leaf dry weight (DW) in A. digitata ‘Bla’

to 1.87 mg in A. rubrostipa ‘Toliary’ (Table 1).

Vitamin B1 levels ranged from 0.33 mg to 0.88 mg

100 g–1 DW, with A. digitata ‘Bla’ and A.

rubrostipa ‘Toliary’ again having the lowest and

highest values. Mean B1 and B2 levels were almost

twice as high in the Madagascar species compared

with A. digitata (Table 2).

Leaf crude protein levels were also highest in A.

rubrostipa (20.7 g 100 g–1 DW), followed by A. za
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(17.3 g 100 g–1). The Australian species A. gibbosa

had the lowest leaf protein level (11.3 g 100 g–1).

The mean leaf protein of the Madagascar species was

significantly higher than for the A. digitata prove-

nances and A. gibbosa. The analyses did not evaluate

digestible protein.

Mineral levels in dried baobab leaves were high,

especially potassium, calcium, magnesium and man-

ganese. Here there was also a regional split, with A.

digitata having the highest levels of leaf potassium,

manganese, copper and zinc, while the Madagascar

species were higher in phosphorus and iron (Tables 1,

2). The Australian A. gibbosa had the highest leaf

calcium level (1375 mg 100 g–1), followed by A.

digitata, with the Madagascar species all under

1000 mg 100 g–1 DW.

Tree survival and growth

All trees fared much better at the Samanko site

(research station) than at Baguineda (farm), with

mean tree heights as much as four times greater

(Fig. 1). A. digitata was clearly superior to the

introduced species, averaging 3.2 m height and

26.8 cm basal diameter at Samanko, with 100%

survival after 5 years (Table 3). Mean species

survival rates averaged across both introduction sites

showed, in order of greatest survival, A. digitata [ A.

za [ A. gibbosa [ A. rubrostipa [ A. perrieri

(Fig. 2). The Australian A. gibbosa averaged 2.4 m

height at Samanko, but with only 20% survival

(Table 3). In contrast, the Australian species had 80%

survival at Baguineda, but with a mean height of only

0.88 m. A. digitata also averaged 0.88 m at Baguin-

eda. The Madagascar species A. perrieri averaged

2.05 m at Samanko, but came in last at Baguineda in

height (0.46 m) and survival (27%). A. rubrostipa

averaged less than a meter in height at Samanko

(0.87 m) and only 0.53 m at Baguineda, with an

identical 50% survival rate at both sites. The

Madagascar species performed poorly overall, with

growth statistics in the bottom half at both sites,

although one A. perrieri individual reached 4.50 m

height at Samanko.

All individuals of the introduced baobab species at

Samanko had crusted mud termite foraging tunnels

extending up the trunk from the soil to the first

branches or beyond. In contrast, only half of the A.

digitata trees had termite foraging tunnels present,

and damage was generally minimal. A visual rating

of termite damage at Samanko showed, in order

of susceptibility, A. perrieri [ A. rubrostipa [ A.

gibbosa [ A. za [ A. digitata (Fig. 3).

Table 1 Mean values of 11 baobab leaf nutritional parameters by species and provenance from trees grown in the same field

Species Provenance Nutritional parameters per 100 g leaf dry weight

B1

(mg)

B2

(mg)

Protein P

(mg)

K

(mg)

Ca

(mg)

Mg

(mg)

Mn

(mg)

Cu

(mg)

Fe

(mg)

Zn

(mg)

N

A. digitata Bla 0.33 0.77 16.5 175 1587 1120 593 57 1.2 29 2.4 3

A. digitata Cinzana 0.43 0.86 14.8 168 1437 1350 654 48 1.1 28 2.4 3

A. gibbosa Logue R. 0.43 0.90 11.3 140 1480 1375 614 14 0.8 26 1.4 2

A. perrieri Andohahela 0.73 1.31 15.5 182 1333 800 742 26 0.7 41 2.3 3

A. za Andalatanosy 0.71 1.40 17.3 176 1247 970 631 23 0.8 49 2.0 3

A. rubrostipa Toliary 0.88 1.87 20.7 192 1077 900 609 43 0.8 53 1.8 3

A. digitata Senegala 0.13 0.82 12.5 261 2266 1

A. digitata Burkina Fasob 10.3 302 2000 549 3 1.2 16 1.9 1

A. digitata Nigeriac 10.6 185 514 1087 428 7 129 3.7 3

For reference, A. digitata values from the literature are shown in the lower part of the table. Literature values refer to different

locations and climatic conditions
a Kerharo 1980
b Glew et al. 1997
c Yazzie et al. 1994
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Discussion

The most striking result of this trial is the split

between the Madagascar species and the others in

both nutritional and growth parameters. Despite tree-

to-tree variability and the limitation of having only

one or two provenances representing each species in

the trial, cluster analysis shows that the Madagascar

baobab nutritional profile is clearly different from

that of A. digitata and A. gibbosa (Fig. 4) when

grown under the same soil and climate conditions.

This can be seen in leaf calcium levels, where all

three Madagascar species were well below the others,

and in their iron and B vitamin levels, which were

almost twice as high (Table 1). Leaves of the

Australian A. gibbosa ‘Logue River’ provenance

were lowest in seven of nine statistically evaluated

parameters (Table 2). The local A. digitata prove-

nances were low in B vitamins relative to the

Madagascar species, but comparatively high in leaf

mineral levels. Since A. digitata occurs across much

of Africa and in India as well, nutritional values can

be expected to vary greatly across this very broad

distribution area. Differences in time of leaf harvest

and postharvest storage conditions will also affect

nutritional values. In contrast to the nutritional values

reported in the literature, all leaf samples in this study

were taken from trees grown in the same field under

the same environmental conditions and were ana-

lyzed using uniform procedures—thus, we areT
a
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Fig. 1 Mean height of five-year old baobab trees at two

introduction sites in Mali, shown with standard error bars
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reasonably confident that the comparisons shown in

our work represent true germplasm differences. A.

rubrostipa ‘Toliary’ was clearly the best nutritional

performer overall among the provenances in this trial,

with the highest values of vitamins B1 and B2, leaf

protein, phosphorus and iron.

The overall superior leaf nutritional profile of A.

rubrostipa and the other Madagascar species contrasted

sharply with their low growth rate. A. rubrostipa and A.

za averaged only 0.87 m and 1.41 m respectively at

Samanko after 5 years of growth. The Australian A.

gibbosa had the lowest survival rate at Samanko (20%),

but had the highest survival at Baguineda (80%).

Nevertheless, growth performance among surviving A.

gibbosa trees was three times higher at Samanko

(2.43 m vs. 0.88 m). The two Malian provenances of A.

digitata had 100% survival at Samanko and averaged

3.21 m height and 26.8 cm basal diameter, consider-

ably outperforming the other species.

Growth performance of all species was low at

Baguineda. The principal inhibition factor appears to

be the combination of clayey soil and planting in

trenches, resulting in standing water at the base of the

Table 3 Mean baobab survival and growth values by species and site

Site Species Growth parameters

Unequal N HSD Fisher LSD Fisher LSD

Survival (%) a = 0.05 Height (m) a = 0.05 Basal diameter (cm) a = 0.05

Samanko A. digitata 100 c 3.21 e 26.8 d

Samanko A. gibbosa 20 a 2.43 de 16.0 c

Samanko A. perrieri 33 ab 2.05 cd 11.8 bc

Samanko A. rubrostipa 50 ab 0.87 ab 4.4 a

Samanko A. za 53 abc 1.41 bc 8.4 ab

Baguineda A. digitata 60 abc 0.88 ab 4.5 a

Baguineda A. gibbosa 80 bc 0.88 ab 6.3 ab

Baguineda A. perrieri 27 a 0.46 a 2.9 a

Baguineda A. rubrostipa 50 abc 0.53 a 2.9 a

Baguineda A. za 60 abc 0.63 a 3.0 a

Significant differences between means are indicated along with the statistical test used
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Fig. 2 Mean survival rate of five-year baobab trees by species

(average of Samanko and Baguineda sites). Bars indicate

standard error
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Fig. 3 Mean termite damage by species among five-year old

baobab trees at Samanko. Damage was visually rated on a 0–4

scale, with 0 indicating no damage and 4 representing fatal

injury. Bars indicate standard error
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baobabs throughout much of the rainy season.

Baobab species in Australia, Madagascar and the

African continent are all reported to favor well-

drained soils (Baum 1995b; Wickens 1983). At the

same time, growth in all species at Samanko was

responsive to micro-topography, with greater tree

height and basal diameter toward the marginally

lower part of the field. Thus, standing water appears

to negatively affect baobab growth, while higher soil

moisture with better drainage promoted growth.

Brush competition was also a factor contributing to

low growth rates at Baguineda during the five-year

trial period.

A. digitata, represented by two Malian prove-

nances, is clearly the best adapted to local soil

conditions. A. gibbosa ‘Logue River’ is native to

sandy soils in northern Australia, with soil pH

ranging from 6.5 to 7 (Johnson et al. 2006), which

contrasts with the pH of 4.4 and 4.5 of the Baguineda

and Samanko trial sites. The relatively low leaf

mineral levels of the Australian species could indi-

cate nutrient uptake problems in an acid soil

environment, although A. gibbosa had the highest

leaf calcium content (Table 1). The Australian spe-

cies was second in growth rate behind A. digitata,

indicating that acid Sahel soils might not pose an

introduction barrier. In contrast, acid ferralitic soils

are predominant in Madagascar (Rasambainariva and

Ranaivoarivelo 2006), which might be expected to

favor the growth performance of Madagascar species

at Samanko. However, there are reports that Mada-

gascar species prefer calcareous soils and colonize

limestone outcrops (Baum 1995b), in contrast to the

calcium-poor soil at Samanko. It may be noteworthy

that A. rubrostipa ‘Toliary’ had the lowest growth

performance overall, but is also native to the most

arid environment among the introduced species, with

a mean annual rainfall of less than 300 mm (Ras-

ambainariva and Ranaivoarivelo 2006). This might

account for A. rubrostipa’s slow growth rate, which is

typical of xerophytic vegetation. A. rubrostipa is

reportedly the shortest of the six Madagascar Adan-

sonia species, reaching about 4 m in the wild.

The group survival rate of the introduced baobab

species at Samanko was only 39%, compared with

100% survival for A. digitata. Mean survival rates by

species, averaged across both sites (Fig. 2), corre-

spond closely to the visual rating of termite presence

and damage that was done at Samanko (Fig. 3),

implying a direct connection between mortality and

termite damage. This raises a chicken-or-the-egg

question of whether termites are primarily responsi-

ble for the baobab mortality observed, or whether

they preferentially attack trees that are already under

considerable stress, only delivering the coup-de-

grace. Close examination of termite activity shows

that large, healthy trees are attacked as well as weak

ones, with signs of bark pitting and gnawing under

termite foraging tunnel crusts. These observations

strongly suggest that termites may in fact be the

principal mortality factor for the introduced baobab

species. Abushama and Abdel Nur (1978) found that

Sudanese A. digitata sawn wood was highly suscep-

tible to the sand termite, Psammotermes hybostoma,

in a laboratory no-choice feeding trial. Field resis-

tance of living trees with protective bark and an

active metabolism may be quite different. In our trial,

the termite resistance of the local Malian A. digitata

provenances was substantial and can be considered a

key adaptation and survival trait.

The Madagascar species, as well as A. gibbosa, are

from the southern hemisphere, with reverse seasons

as compared to the Sahel. It was hoped that this

would provide some phenological variation in con-

trast to the local species. One of the drawbacks to

dependence on A. digitata leaves in the Sahel diet is

the loss of leaves in the dry season, which is

incompletely compensated for by leaf drying and

storage. Observations at Samanko show that all the

evaluated Adansonia species are drought deciduous.

There is some spontaneous leafing out during the dry

season, but this seems to vary by individual rather

than species. Larger trees, especially A. digitata, and

individuals of A. gibbosa and A. perrieri, keep their

perrieri

za

rubrostipa

digitata

gibbosa

0.000.80

Fig. 4 Hierarchical clustering (nearest neighbor analysis) for

11 baobab leaf nutritional parameters. The data used to

generate the cluster diagram represent chemical analyses of

one provenance of each introduced Adansonia species (A. za
‘Andalatanosy’, A. perrieri ‘Andohahela’, A. rubrostipa
‘Toliary’, A. gibbosa ‘Logue River’) and two Malian prove-

nances of A. digitata, ‘Bla and Cinzana’
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leaves longer and have denser foliage, presumably

due to more extensive root systems and greater access

to soil moisture after rains have stopped.

Conclusion

The five-year results of the baobab introduction trial

show that the local Malian provenances of A. digitata

are much better adapted to the edaphic, climatic and

biotic conditions of the primary introduction site at

Samanko. At the same time, leaves of the Madagas-

car species offer greater nutritional value, especially

A. rubrostipa ‘Toliary’. Since the primary dietary

importance of the baobab in Sahel countries is as a

green, leafy vegetable (Sena et al. 1998), the

potential for higher leaf nutritional value should be

captured if possible. Grafting the Madagascar species

onto local baobab rootstock may be a way of

harnessing the vigor of A. digitata with the nutritional

qualities of the Madagascar species. Grafting may

also serve to isolate the exotic biomass from the soil

and from foraging termites. The technical viability of

baobab grafting has already been demonstrated in

nursery trials at Samanko (Table 4), with 396

successful baobab grafts out of 416 attempts (95%)

over the past decade and an 86% success rate for

Madagascar scions on A. digitata rootstock. We in are

the process of setting up a new introduction trial

using grafted germplasm on termite-resistant local

baobab stock.

The variation in nutritional profiles and growth

characteristics between seeded trees also highlights the

potential for further testing and selection. A. rubrostipa

in particular merits extensive sampling and germplasm

collection. The high B1, B2, leaf protein and mineral

values emerging from a limited seed collection hold

promise for recovery of potentially much higher values

in extensive germplasm collections.
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Termite investigations and leaf sampling were carried out with

the technical assistance of Mamoutou K. Coulibaly. Mme.

Rokiatou Dianka Sissoko, Mme. Fatou Koné Coulibaly and

Table 4 Baobab grafting attempts and success percentages in trials at the ICRAF-WCA/Sahel regional nursery at Samanko, Mali

(Centre ICRISAT)

Year Root stock species Scion species Number Number Success rate

Attempted Succeeded (%)

2007 A. digitata seedling A. digitata ‘Bla’ 20 17 85

2007 A. digitata seedling A. digitata ‘Cinzana’ 20 18 90

2007 A. digitata seedling A. gibbosa ‘Logue R.’ 20 18 90

2007 A. digitata seedling A. rubrostipa ‘Toliary’ 20 18 90

2007 A. digitata seedling A. perrieri ‘Andohahela’ 20 16 80

2007 A. digitata seedling A. za ‘Andalatanosy’ 20 16 80

2006 A. digitata seedling A. rubrostipa ‘Toliary’ 20 18 90

2006 A. digitata wilding A. digitata 20 20 100

2005 A. digitata seedling A. digitata 60 59 98

1997 A. digitata mature tree A. digitata 100 100 100

1997 A. digitata mature tree A. digitata Cultivar 96 96 100

Totals for Adansonia 416 396 95

1996 A. digitata seedling Bombax costatum 28 28 *

1996 A. digitata seedling Ceiba pentadra 23 23 *

1996 Bombax costatum seedling A. digitata 25 25 **

1996 Ceiba pentadra seedling A. digitata 24 24 **

Seedlings between 0.3 cm and 0.5 cm diameter with matching scions were grafted using the simple top-cleft technique. Best results

were obtained during the hot season (March–May) when buds are forming in anticipation of the approaching rains

* Incompatibility after 3 months (dessicated scion)

** Incompatibility after 5 months (dessicated scion)
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