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In vitro CULTURE OF Spondias mombin L. NODAL SEGMENTS!

CRISTINA PAIVA DA SILVEIRA CARVALHO? DIVA CORREIA3, ABDELLATIF KEMALEDDINE BENBADIS?,
JOSE MAGNO QUEIROZ LUZ5, ADROALDO GUIMARAES ROSSETTI®

ABSTRACT - Spondias mombin L. shoot cultures wereinitiated from nodal explants taken from plants propagated by seeds. Explants coming from
4-6 monthsold plants, previously disinfected, were cultivated on WPM medium supplemented with awide range of concentrations of BAP (0.0, 0.22,
0.44,2.22 and 4.44 uM) and NAA (0.0, 0.27 and 2.70 pM). After four weeks, the responses obtained were axillary shoot and root formation. Thefirst
response were preferentially induced with the medium containing only BAP, regardless of the BAP concentration. The addition of NAA on medium
reduced significantly axillary shoot formation and induced rhizogenesis. Rootswere formed on nodal explant basis, preferentially on medium supple-
mented with 4.44 uM NAA. The medium supplemented with BAP reduced significantly root formation.

Index Terms: Anacardiaceae, hog plumtree, axillary shoots.

CULTURA in vitro DE SEGMENTOS NODAIS DE Spondias mombin L.

RESUM O - Cultura de brotos de Spondias mombin L. foram iniciadas a partir de explantes nodais retirados de plantas propagadas por sementes.
Explantes provenientes de plantas com 4 a6 meses ap0s a germinagao e previamente desinfestados foram cultivados em meio WPM suplementado
com uma ampla variedade de concentragfes de BAP (0; 0,22; 0,44; 2,22 e 4,44 uM) e ANA (0, 0,27 € 2,70 uM). Apds quatro semanas, as respostas
obtidasforam aformagéo de brotosaxilareseraizes. A primeirarespostafoi preferencial menteinduzidacom meio contendo apenas BAP, independen-
temente da sua concentragdo. A adi¢do de ANA no the meio reduziu significativamente a formag&o de brotos axilares e induziu rizogénese. Raizes
foram formadas nabase dos explantesnodais, preferencialmente em meio suplementado com 4,44 uM de ANA. Mei o suplementado com BAP reduziu

aformacéo de raizes significativamente.
Termosparaindexacéo: Anacardiaceae, cajazeira, brotosaxilares.

Hog plum tree (Spondias mombin L.) is a deciduous fruit spe-
cieswidely spread intropical America(Leon & Shaw, 1990). This spe-
ciesis evaluated for its fruit as an unconventional source of vitamin A
and C, that are used for making juices, ice-creamsand jellies (Keshinro,
1985). Thisplant hasalso amedical importance. Itsleaves contain anti-
viral ellagitannins and caffeoyl esters (Corthout et al., 1991 and 1992)
and leaf extracts presents antibiotic action (Ajao et al., 1985)

S mombin is traditionally seed propagated (Arkcoll, 1990).
However, asresult of low germination rate of hog plum seeds, the propa-
gation by sexual method is not applied to large scale production in this
species (Sousa and Aralljo, 1999). Other problem related to hog plum
seed propagation is the high genetic variability among populations
(Adler and Kielpinski, 2000).

Vegetative propagation by stem cuttings has not been satis-
factory for this species. Propagation using root suckersis possible, but
itisdow time-consuming and providesonly limited number of propagules
(Hartmannet al., 1990). Since conventional asexual methods have been
unsuccessful, hog plum commercial orchards have not been established
yet (Sousaand Araljo, 1999).

In spite of the economicimportance of Spondias mombin, there
have not been reports about in vitro culture of this species. For another
species of genus Spondias (S tuberosa), in vitro culture has been at-
tempted but with limited success (Oliveira, 1989). Thiscommunication
deal swith establishment of favorable conditionsto induce axillary shoot
formation and rhizogenesis from nodal segments of S. mombin.

Seeds of Spondias mombin were collected from native trees
located on Northeast region of Brazil and sown in beds containing sand
- humus (2:1). Shoot tipswith 3-8 nodeswere obtained from 4 to 6 month
old seedlings. After removing the leaves, the shoots were thoroughly
washed in running water and disinfected previously in etilic acohol
(70% v/v) for 1 min. Afterwards, segmentswere sterilized in amixture of
0.02% (wi/v) mercuric chloridewith Tween 20 (2 drops/ 100 ml) for 10 min.
and rinsed threetimesin sterile distilled water.

Each nodal segment were cut to 1.0 cm long and placed in vitro
on WPM medium (Lloyd and McCown, 1980) with 2.0% sucrose. The
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medium were gelled with 0.7% agar. The pH of the medium was adjusted
to 5.6 beforeautoclaving at 121°Cfor 15 min. Theexplantswereplacedin
test tubes containing 10 ml of the medium supplemented with NAA (0,
0.27 and 2.70uM) and BAP(0, 0.22,0.44, 2.22 and 4.44 uM), singly or in
combination. The experiment was established in random outline and
was repeated three timeswith 15 replications per treatment.

The culturesweremaintained at an averageof 26+ 1 °C, with 12
: 12 h (light : darkness) photoperiod, provided by cool white daylight
fluorescent lamps. In thefirst week, the cultures were maintained under
luminous intensity of approximately 200 lux. In the three subsequent
weekstheluminousintensity were of 1000 [ux.

Analysis of variance and regression analysis by orthogonal
polynomial was employed to verify trend and rel ationship between vari-
ables. The number of explantsinducing shoots and the length of shoots
were recorded after 4 weeksin vitro.

Nodal segments cultivated on WPM medium containing differ-
ent concentrations of BAP revealed shoot induction after 2 weeks of
culture. Explantscultivated on growth-regul ator-free-agar-gelled medium
alsoinduced shoots. Although variance analysis (Table 1) have showed
that all tested BAP concentrations (0.0, 0.22, 0.44, 2.22 and 4.44 uM)
werenot significantly different  (p < 0.05), high percentages of explants
with axillary shoots (86.6 to 95.5%) were obtained after four weeksfrom
cultureinitiation. Infact, regression analysis showed that BAP concen-
tration did not contribute with the increase of shoot formation average.
Thereafter, the application of the highest concentration of BAP (4.44
M) did not result on shoot improvement.

The number of explantsinducing shoots was significantly re-
duced or even inhibited by addition of NAA (0.27 pM and 2.70 uM) on
the medium, whether BAP was present on the medium or not. ANOVA
showed that auxin concentrations (p<0.01) influenced significantly shoot
formation (Table 1). Fromregression analysis, quadratic rel ation between
NAA concentration and shoot induction was observed (Table 1). How-
ever this relationship is inverse. In fact, nodal segments cultured on
WPM medium without NAA showed maximum response of shoot in-
duction, whileaddition of NAA (0.27 and 2.70 uM) reduced significantly
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the average of explants inducing shoots.

Significant interaction (ANOVA) of BAP and NAA was not
observed on shoot formation, indicating that there is no dependence
relationship between those factors.

In general shoots obtained in vitro hit a short length.

The longest shoots (8.1 mm) were observed when explants were culti-
vated on WPM medium supplemented with 0.22 pM BAP. Shoot length
wasreduced in explants cultivated on medium supplemented with NAA,
apart from BAP concentrations. Reductions of shoot length was mostly
observed on medium supplemented with 2.70 pM NAA .

Each shoot originated from nodal explantsdisplayed 5.1t0 6.2
new nodes. However buds of shoots formed in vitro were not able to
emit new shoots.

Table 1 - Variance and regression analyses for the variables shoot and
root induction from explants of Spondias mombin cultivated
for four weeks on WPM medium supplemented with NAA
and BAP.

Source of variation Df (n-1) AS R
MS F MS F
NAA 2 594.60 217.54** 174  21.89*%*
BAP 4 5.53 2.02" 0.51 6.42 **
Interaction (NAA x BAP) 8 1.93 0.71™ 0.37 4.775%*
Error 30 2.73 - 2.39 -
Corrected total 44

1150.03  420.74**  0.43 5.46
39.17  14.33**  3.05 38.32**
6.76 2.47 0.04 0.47
1.34 0.49 1.05 13.68

NAA linear regression
NAA quadratic regression
BAP linear regression

BAP quadratic regression

1

1

1

1
BAP cubic regression 1 12.31 4.50 0.32 4.02
BAP 4°. grade regression 1 1.72 0.63 0.64 8.01*
NAA linear x BAP linear 1 0.02 0.01 0.09 1.17
NAA linear x BAP quadratic 1 0.43 0.16 0.19 2.36
NAA linear x BAP cubic 1 1.94 0.71 0.0 0.01
NAA linear x BAP 4°. grade 1 0.18 0.07 0.09 1.17
NAA quadratic x BAP linear 1 8.03 2.94 0.15 1.84
NAA quadr. x BAP quadr. 1 0.31 0.11 142 17.85**
NAA quadr. x BAP cubic 1 3.11 1.14 0.26 3.24

1

NAA quadr. x BAP 4°.grade 1.44 0.53 0.82  10.32 **
ns = not significant; ** = significant at p=0.01; * significant at p=0.05
R = roots; AS = axillary shoots

Roots were formed in explant basis after two weeks from cul-
tureinitiation. ANOVA showed that both NAA and BAP interfered sig-
nificantly (p<0.01) in root formation. NAA effect over root formation
was positive. In fact, the highest percentage of root formation (33.3%)
were achieved on medium supplemented with 2.70 uM NAA. Root for-
mation was observed on medium supplemented with only 0.27 uM. On
medium without auxin, root induction was not observed.

The BAP effect over root formation was negative. Medium

supplemented with BAP mainly with higher concentrations (2.22 and
4.44 uM) were not favorableto root induction. Theinteraction between
NAA and BAP was also significant (p<0.01). Then, cytokinin applica-
tion to culture medium acted minimizing auxin effect over root induction
fromnodal explants.

Regression analysis confirmed the significant action of NAA
and BAP over root formation, indicating that for the two factors, the
quadratic regression was significant (p<0.01). The significant interac-
tion between NAA and BAP was also confirmed by regression analysis
(Table 1). In the culture of S mombin the root formed at explant basis
were variable in number, shape and length. Most of roots formed were
associated to callus.
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