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.4 bstract

The CUpU,KU tree (TIICl1bn1Illa )!rt1l1d[f1.>n11ll (II'ILLD. E.\ SPRE.'·G.) SCHU.W.)) and the
pupunha tree (Baaris .~";;l'ac, H.B.J..:.) are grown throughour the Amazon region as pare of
orchard- or sm311 scale production systernv. 1n a preliminary srudy rhe number of oligorrophic
not nirrogen-fixing. oligorrophic nitrogen-fixing bacreria and fungi associated with the roor
surfrcc. <oil in 2-1 {IJ1ll1l and soil in > 10-2( IJ1lJ1l from lhe root surface we re assessed. The highesr
number 01 rhe culrur.ible bacteria were associ.ued with rhe rhizoplane. With greater disrance
from rhe roor surface the total number of b.ictcria decreaved.

INTRODUCTION

Soil microorganivms can increase nurrienr availabil-
ity through mineralizarion of soil organic matter and
have special physiological properties like nitrogen-
fixation and J>-solubilization (Illmer and Schinner
1494, Lee and Pankhurst 19<)2, Sparling 1494,
Grayston 1995, Dcl.uca 1996). The colonization of
rhe rhizosphere by microorganisms with diverse
physiological properties will have importam conse-

uences for plant growth in mixed culture systerns.
The cupuacu tree tThcobronia )!ralld[floTUm) and

ti e pupunha tree (Barrris ,easil'al's H. B. K.) are gro\Vn
in mixed culture systems in the Amazon basin for
fruit, seed production (cupuaçu, pupunha) and heart
of palm (pupunha). Present demand exceeds supply
and is reflected in the relatively high market value
(Laker and Trevisan 1992, Venturieri 1993).

T objective of this preliminary study was to
deterrr ine the composition of oligotrophic bacteria

* Aurhor [O whom correspondence should be addressed

, wrth and withour the capacity to fix nitrogen as well
as fungi in differenr distances frorn the root surti
gro\\'ing in rwo different culture systems of an 5 y
old plantation sysr.em near Manaus, Brazil.

MATERIAL AND METHODS

Saniple colleaion

Rhizoplane and rhizosphere soil samples were
lected from pupunha- and cupuaçu-plants in
mixed cultivation systems (1 and 2) as part
recultivation experiment of a 19 ha fallow
plantation on a former terra firme rainforest area
Manaus (Feldrnann 1995). The clirnate data
u re d near rhe experimental si te (2°51 'so
59°52'west) are rypical for humid tropics (
1993). Rainfall: 2500mm peryear, 300nuntn

maximum, 110mm monthly minimum Wl

explicit dry season. Air tempera °



averages,30-33°C rnaxima, 21-23°C minima. Rela-
tive humidiry: 87% monthly average maximum,
82% monthly average minimum.

The soil was determincd as a xanthic ferralsol
(FAO-dassification) oflow fertiliry and of a consid-
erably high contenr of plant available aluminiurn
(Schmidt 1993).

Rhizosphere microorganisms from 2-1 Omm and
>20-20mm distance were exrracted by shaking 1g
of rhizosphcre soil in 991111of D. <)')1" NaCl solution.
The microorganisms of the rhizoplane wcrc ex-
rracted by shaking 1g of the roots in 991111of O. 9'Yt,
NaCl solurion conraining glass beads (Sg).

The rhizosphere and rhizoplanc samplcs wcre
serially diluted (10'" 10-", 10';) and o. l ml suspen-
sions spread, in five replicares, on the folJowing
media: 2g glucose, O.5g K~HPO., O.5g MgSO. x 2
H20, Na~Mo04 x 2 H~O, 1 rnl trace elernent solution,
dest. water ad 1000ml plus cycloheximid (1ll0flg x l')
for enumerarion of oligotrophic not nirrogen-fixing
bacteria; the sarne media without nirrogen-source was
used for enumerarion of oligotrophic nirrogen-fixing
bactéria; and Sabouraud agar plus srrcptomycin (1OOflg
X l-I) for enumeration of fungi.

The tubes were incubated ar 2HoC and counrcd
after 7 days for bactéria and fungi (Alef 19(1).

RESULTS

The majoriry of oligotrophic bactéria was able to fix
nitrogen. The highest percentJge of nitrogen fixing
bacteria was found on the rhizoplane. Both, the
number of oligorrophic bacteria and nitrogeri-fixing

~ 2-1Omm :l>10-2Orrm rtuoptaroe 2·1Onwn >1n.2Omm

diatance from root surlaee

bacteria decreases wirh increasing distance from the
rhizoplane (See Figure 1 and 2).

ln the rhizosphere of pupunha in culture systern
1, where pupunha-plants were direccly neighboured
to mamão (passion fruir, Carica papaya), the percent-
age of not-nitrogen-fixing bacteria was higher than
in systern 2 (St:t: Figure 2).

In cultivation sysrern 1, the nurnber of fungi W:1S
higher in the rhizosphere of pupunha than in the
rhizosphere of cupuaçu. ln cultivarion syscem 2 the
number of fungi W:1Ssimilar in rhe rhizospherc of
both plant species (See Figure 3 and 4).

CONCLUSION

The plant species have a significant effect on the
nurnber of rhe not-nitrogen-fixing and nitrogen
fixing bactéria.

The higher arnount of not-nicrogen-fixing bacte-
ria and the lower nurnber of nitrogen-fixing bacteria
in the rhizosphere of pupunha (>2-20mm) in eu 1-
ture systern 1, may be due to che effect of neighbour-
ing mamâo-planrs. In cultivation system 1 mamão
was directly neighboured to the row of pupunha .
plants until spring 1997. Marnão-plants are known as
nutrient suppliers for other planes in sustainable
croppIl1g systems.
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Figure I. Number of not-nitrogen and nitrogen fixing Figure 2. Number of not-nitrogen and nicrogen fixing
oligotrophic bacceria in the rhizosphere of cupuaçu wich oligocrophic bacteria in the rhizosphere of pupunha with
and without the capacity to fix nicrogen.* and withouc the capacity to fix nitrogen.*

, .• The number of bacteria has been recorded in rerms of colony forming units per gram soil or root. All samples have been collected
in O-Scm soil depth. Every column re .csents 5 planes wirh rhree repeats. The plants have been rnonitored from April [O May
1997. At this time all planes were ~.5 years old,
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Figure 3. Number of fungi in the rhizosphere of
cupuaçu.*
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