
Summary
Introduction of exogenous micro-organisms in the rhi-
zosphere of crop plants for plant growth enhancement
requires a careful study of factors affecting their per-
formance. We studied the effect of pre-and post-emer-
gence herbicides on nodulation, N-accumulation and
yield of soybean inoculated with exotic Rhizobium
strains in a Dystric Leptosol. The treatments compris-
ing a control with no herbicide treatment, a pre-emer-
gence herbicide treatment and a combination of pre-
and post-emergence herbicide treatment were set out
in the field using a randomized complete block design.
The results show that both post-emergence and a
combination of pre- and post-emergence herbicide
treatments applied at 3 weeks after planting reduced
nodulation, shoot dry weight, N-accumulation in the
biomass and seed yield. Pre-emergence herbicide
application reduced weed density and sparingly
affected nodule dry weight, N-accumulation and seed
yield. The results of the work suggest that selection
and timing of herbicide application in soybean plots
affect weed competition, nodulation, N-accumulation
and overall performance of the crop in the field.

Résumé
Etude de la nodulation, de la fixation de l’azote et
du rendement du soja (Glycine max) cultivé sur un
sol limono- argileux traité avec des herbicides en
pré- et post-levée 

L’utilisation des microorganismes exogènes dans le
rhizosphère pour accroître la croissance des plantes
requiert une étude préalable des facteurs affectant
leurs performances. L’effet des herbicides appliqués
en pré-levée et post-levée sur la nodulation, la fixation
de l’azote et le rendement du soja cultivé dans un lep-
tosol dystrique, inoculé avec des souches exotiques
de Rhizobium a été étudié dans un essai réalisé en
blocs aléatoires (un témoin sans herbicides, un traite-
ment d’herbicides en pré-levée et une combinaison
d’herbicides appliqués en pré-levée et en post-levée).
Les résultats obtenus montrent que les deux applica-
tions (application d’herbicides en pré-levée et la com-
binaison d’herbicides appliqués en pré-levée et en
post-levée) réalisées trois semaines après le semis
réduisent d’une manière significative la nodulation, le
poids sec des tiges, la fixation de l’azote dans la bio-
masse ainsi que le rendement en graines. L’ applica-
tion d’herbicide en pré-émergence réduit la densité
des adventices et affecte modérément le poids sec
des nodules, l’accumulation d’azote et le rendement
en graine. Cet essai montre également que le temps
d’application des herbicides a un effet significatif sur
la compétition du soja avec des adventices, un effet
sur sa nodulation ainsi que sur sa capacité de fixation
de l’azote et également sur toutes les performances
de la plante.
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Introduction
In the tropics, weeds constitute a major impediment in
the production of improved crop cultivars, particularly
food legumes such as soybean (2). They can reduce
yield by over 80 percent, depending on the density
and species of weed (9). Those commonly associated
with soybean are Barnyard grass (Echinochloa sp.),
Amaranthus spinosus, volunteer cereals, nightshade
(Solanum sp.), and nutsedge (Cyperus sp.) (12).
Volunteer cereals are cereal crops, maize (Zea mays
L.), sorghum (Sorghum bicolor), millet (Pennisetum
sp.) etc. from previous years cropping whose seeds
germinate and grow in the field in the concurrent sea-

son. They were not planted by the farmer and are
technically weeds.
Weeds interfere with crops by competing for nutrients,
water and light. They may also introduce allelochemi-
cals into the habitat they share with crops. The effects
of weed interference may at first be reduced plant
vigour, delayed development, or suppression of spe-
cific growth characters such as flowering and fruit for-
mation. But the ultimate effect is reduction of crop
yield.
Some yield components are good indicators of weed
competition in soybean (13). These indicators are: leaf
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area index (LAI), shoot dry weight and plant height. All
of these yield indicators are reduced when weeds
adversely affect grain yield (9).
The data available for weed infestation of soybean in
tropical environments show that weeds reduce crop
quality and yield by as much as 40-80% (9, 13). They
also indicate that soybeans in weed-infested fields are
more liable to lodging than those in fields where
weeds are adequately controlled because weeds
remove some nutrients that would otherwise have
been used by the plants, thus leaving the plants
spindly, etiolated, and liable to lodging.
Control of weeds in soybean production can be done
through cultural methods, biological control, and
chemical control using herbicides. Herbicides are the
key products in sustaining large-scale agricultural pro-
duction but in order to minimize agro-environmental
concerns regarding their use, continued assessment
of their behaviour under different management prac-
tices is required. Information on the effect of applied
herbicide on nodulation and overall performance of
soybean is important to agricultural extension workers
and farmers who grow soybean.
The objective of this work is to study the effect of pre-
and post-emergence herbicide on nodulation, N-accu-
mulation, crop characteristics and yield of soybean
grown under field conditions.

Material and methods
The experiment was conducted in the experimental
farm of the Faculty of Agriculture, Ebonyi State
University, Abakaliki, Nigeria. Abakaliki is located
between latitude 06° 04’N and longitude 08° 65’E in
the derived Savanna zone of the southeast agro-eco-
logical zone of Nigeria. The climate is typical of the
humid tropical zone. High temperature and high pre-
cipitation characterize the area. Annual rainfall is
between 1800 – 2000 mm concentrated between April
and November. Mean relative humidity is 65-80 per-
cent during the rainy months in the study site. The soil
of the study site is classified as Dystric Leptosol (4).
A composite soil sample (Table 1) was taken at the
depth of 0-20 cm at the beginning of the experiment
and was analyzed for pH in 1:2.5 soil-water suspen-
sion (11).
Particle size distribution was analyzed by the hydrom-
eter method (8). Total nitrogen was determined using
the modified Kjeldahl Method (5). Available phospho-
rus was determined by Bray-2 method as outlined in
Page et al. (16) while exchangeable calcium, magne-
sium and total acidity were determined by the proce-
dure described by Tel and Rao (18). The rhizobial
population per gram of soil was estimated with cow-
pea, using the most probable number method (3).
Organic carbon was analyzed according to the proce-
dure set out by Nelson and Sommers (14).
The experiment was laid out in a Randomized
Complete Block Design (RCBD) with four replications
and four treatments on a soil with no history of soy-
bean cultivation. The treatments consisted of a control
plot with no herbicide application, a pre-emergence
herbicide – Gramaxone (Paraquat) applied immedi-
ately after planting at the rate of 1.5 kg active ingredi-

ent (a.i.).ha-1, a post-emergence herbicide (Fluazifop-
butyl) at the rate of 1.5 kg (a.i.).ha-1 applied 21 days
after planting (DAP) and a mixture of the pre-and post-
emergence herbicide at the rate of 1.5 kg (a.i.).ha-1

applied at 21 DAP. Active ingredients were supplied to
the plots with water acting as the carrier. Herbicides
were applied manually using a Knapsack sprayer.
Experimental plots were 3 m x 3 m prepared into a
sunken bed with raised ridges around each plot to
minimize treatment contamination. Planting was done
with early maturing soybean variety TGX 1485-E
which is an erect variety with no lodging obtained from
the International Institute for Tropical Agriculture (IITA),
Ibadan. Soybean was inoculated with a mixture of
exotic strains of Rhizobium japonicum (R25B + IRJ
2180a) prepared from peat and gum arabic solution as
recommended by Vincent (19). Inoculated seeds were
planted using an intra-and inter-row spacing of 15 cm
x 25 cm. Two seeds were planted per hill and thinned
down to one plant per hill at 7 DAP, thus given a plant
population of 57,600 stands.ha-1. Weeding was done
manually at 42 and 63 DAP in all plots and weed den-
sity obtained by collecting all weeds from each plot
and measuring fresh weed weight in the field at 42 and
63 DAP, respectively.
At 42 DAP and 63 DAP, 5 plants were sampled per
plot. The plants were separated into shoot and root
and the shoot was dried at 65 °C, weighed and the
dried shoot ground to pass through a 0.4 mm sieve.
Nitrogen content of the tissues was determined by the
method outlined by Ferrari (7). Nodule number, taproot
nodule and dry weight were also determined. Leaf
area index was estimated at 42 and 63 DAP using the
formula:
Number of plants per m2 x number of leaves.plant-1 x
leaf area (m2)/ Area of ground covered (m2) (20). At
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Table 1 
Some physicochemical properties of the study soil

Sand (%) 48.2

Salt (%) 32.0

Clay (%) 17.8

pH (H20) 4.9

C (%) 0.87

N (%) 0.08

P (mg.kg-1) 3.10

Ca (cmol (+).kg-1) 1.51

Mg (cmol (+).kg-1) 0.06

K (cmol (+).kg-1) 0.20

CEC (cmol (+).kg-1) 6.34

Total acidity (cmol (+).kg-1) 3.13



maturity, seed yield was measured in an area of 
2.5 m x 2.5 m.

Results and discussion

Effect of pre- and post-emergence herbicide appli-
cation on crop growth characteristics
The different treatments affected the plant height,
shoot dry weight, leaf area index and weed density of
the plots in varying degree (Table 2).
Plants were taller (P= 0.05) in control plots (no herbi-
cide treatment) by about 13-18% at 42 DAP. However,
no significant treatment difference (P< 0.05) in plant
height was observed between the pre- and post-emer-
gence herbicide treatments used singly or in combina-
tion. At 63 DAP, plant height increased significantly
(P< 0.05) in the control plots relative to plots treated
with pre-emergence, post-emergence and a combina-
tion of both herbicides by about 35, 43 and 50%
respectively. Similarly, plots treated with pre-emer-
gence herbicide had taller plants than plots treated
with post-emergence herbicide by 13 and 23%,
respectively. However, no significant treatment differ-
ence in plant height was observed between plots
treated with post-emergence herbicide and combina-
tions of both pre- and post-emergence herbicides at
63 DAP. Prominent weed species found in the plots
were Imperata cylindrica, Tridax procumbens,
Cyperus rotundus, Solanum sp., Sida acuta, and
Amaranthus spinosus. Early weed competition may
have induced plants to grow tall because of competi-
tion for light and space. This result was corroborated
by the findings of Akobundu and Poku (2).
The results also indicate that shoot dry weight signifi-
cantly increased (P< 0.05) in plots treated with pre-
emergence herbicide relative to untreated plots at
both 42 and 63 DAP by about 26 and 45%, respec-
tively. In plots treated with a combination of pre- and
post-emergence herbicides, shoot dry weight also
increased significantly (P< 0.05) by between 28 and
34% at 42 and 63 DAP, respectively (Table 2). How-
ever, no significant treatment difference was observed
between plots treated with post-emergence herbicide

and control plots. This indicates that the critical period
of weed interference (the period in which if weed is not
removed, it will cause the most damage) for shoot dry
weight of soybean is within the early growth stages.
Higher leaf area index was also observed in plots
treated with pre-emergence herbicide relative to other
treatments at 63 DAP by about 30 and 39% for control
and post-emergence herbicide treatments respec-
tively. However, no significant treatment differences in
leaf area index were observed between plots treated
with pre-emergence herbicide and a combination of
pre- and post-emergence herbicides. It was observed
that plants in control plots despite early plant height
increments were spindly and etiolated, probably as a
result of competition with weeds for sunlight, space
and nutrients. Akobundu and Poku (2) elucidated that
while competition between soybean plants and weeds
for light may be of little importance, the allelopathic
effect and the large consumption of nutrients and
water by weeds may be responsible for soybean pro-
duction losses. The results suggest that proper vege-
tative growth in soybean plots can only be achieved if
weeds are adequately controlled. This evidence is fur-
ther supported by the fact that higher (about 78 and
59%) weed density (kg.ha-1) was found in the control
plots at both 42 and 63 DAP, respectively (Table 2).
Lower weed densities were also observed in plots
treated with a combination of pre- and post-emer-
gence herbicides at both 42 and 63 DAP relative to the
control plots. The higher weed density observed in the
control plots suggest that weeds must have interfered
with plant growth resulting in reduced plant vigour and
suppression of developmental characteristics of the
soybean when compared to the herbicide treated
plots.

Effect of pre- and post-emergence herbicide on
nodulation, N-accumulation and seed yield

The effect of the treatments on nodulation, N-accumu-
lation and seed yield of soybean is presented in
table 3.
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Table 2
Effect of pre-and post-emergence herbicide application on crop growth characteristics

Treatment Plant height 
Shoot dry weight LAIa (cm2)

Weed density
(cm.plant-1) (kg.ha-1)

Days after planting (DAP)

42 63 42 63 42 63 42 63

Control 42.58 98.08 18.30 28.94 2.90 3.07 112 311

Pre-Emergence 34.99 63.22 24.80 52.64 3.67 4.39 24 127

Post-Emergence 36.84 4.94 16.50 23.40 1.74 2.65 54 144

Pre and Post 
Emergence 34.66 48.79 25.60 4.20 2.85 3.96 35 107

F- LSD (0.05) 2.48 6.20 3.70 6.90 0.96 1.04 10.8 16.2 

a- Leaf area index
DAP= Days after planting
F-LSD (0.05)



Higher total number of nodules was found in control
plots at both 42 and 63 DAP. These were significantly
higher (P< 0.05) than the number of nodules found in
plots treated with pre-emergence herbicide by
between 18-20% at 42 and 63 DAP, respectively. The
total number of nodules in the control plots also
exceeded that in plots treated with post-emergence
herbicide by between 76-82% at both 42 and 63 DAP.
Plots treated with a combination of pre- and post-
emergence herbicide also had lower total number of
nodules relative to control (about 70% at both 42 and
63 DAP). The results are indicative that the herbicide
treatments may have negatively affected nodulation
especially in plots treated with post-emergence and a
combination of pre- and post-herbicide treatments.
Plants grown on these two plots may have been
adversely affected because the treatments were
applied later (at 21 DAP) in contrast to the pre-emer-
gence herbicide treatments applied at planting time.
These results probably suggest that the ecotoxologi-
cal effect of some applied agrochemical diminish with
time in the soil. Lower number of taproot nodules was
observed in plots treated with post-emergence and a
combination of pre- and post-emergence herbicides.
These were significantly lower (P< 0.05) than in plots
treated with pre-emergence herbicide alone by about
79-87% at both 42 and 63 DAP. However, no signifi-
cant treatment difference in number of taproot nodules
was found between the control plots and those treated
with pre-emergence herbicide. The lower number of
taproot nodules in plots treated with post-emergence
herbicide probably indicates that the Rhizobium strain
used for inoculation may have been adversely
affected. Presence of nodules on the taproots show
that the inoculants brought about nodulation (17).

The nodule dry weight and nitrogen concentration per
plant were also affected by the treatments (Table 3).
However, there was no significant relationship
between nodule dry weight.plant-1 and number of
nodules per plant in the different treatment applica-
tions. Higher nodule dry weight.plant-1 was found in
plots treated with pre-emergence herbicide. At
42 DAP, this was significantly higher (P< 0.05) than for
the other treatments by 45, 88 and 85% for control,

combination of pre- and post-emergence herbicide
and post-emergence herbicide treatments, respec-
tively. Similar differences were recorded at 63 DAP.
The results clearly indicate that plots with the highest
number of nodules.plant-1 did not coincide with the
plots with the highest nodule dry weight.plant-1.
Similar observations were made by Okonkwo and
Nnoke (15) where soybean plants with few nodules on
their roots, were shown to grow much larger and have
more weight than those with more nodules.
Higher N-accumulation (mg.plant-1) was found in
plants samples collected from plots treated with pre-
emergence herbicide relative to other treatments. This
was significantly higher (P< 0.05) than in control plots;
plots treated with post-emergence herbicide and a
combination of pre- and post-emergence herbicide by
about 32, 65-73 and 57-62%, respectively at, both 42
and 63 DAP. However, despite the fact that a higher
nodule dry weight.plant-1 was found at 42 DAP, N-
accumulation per plant was higher (P< 0.05) at
63 DAP for all plots. This result suggests that the con-
current crop use at least part of the nitrogen ‘fixed’ by
the legume-Rhizobium association. This statement is
supported by the fact that the plots with the highest
nodule dry weight.plant-1 coincided with the plots with
the highest N-accumulation.
The highest seed yield of soybean (2.2 ton.ha-1) was
observed in the plots treated with pre-emergence her-
bicide although this was statistically comparable to the
untreated plots (control). Seed yields from plots
treated with post-emergence and a combination of
pre- and post-emergence herbicides were slightly
lower (about 31%) relative to plots treated with pre-
emergence herbicide. The results indicate that seed
yield has relationship with both N-accumulation and
nodule dry weight. This indicates that the root nodules
of soybean in plots with pre-emergence herbicide and
untreated plots were effectively nodulated and ‘fixed’
nitrogen more than other plots. Although the applica-
tion of both pre- and post-emergence herbicides either
as a single treatment or in combination in this work
controlled weeds, seed yield increased by at least
25% in plots treated with pre-emergence herbicide rel-
ative to other herbicide treatments. These results are
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Table 3
Effect of pre- and post-emergence herbicides on nodulation, N-accumulation and seed yield

Treatment Taproot of Total number Nodule- dry N- Seed yield
nodules of nodules weight accumulation (kg.ha-1)

(number.plant-1) (number.plant-1) (mg.plant-1) (mg.plant-1)

Days after planting (DAP)

42 63 142 63 142 163 142 163

Control 67 25 128 84 320 141 315 492 1939

Pre-emergence 59 32 102 69 592 197 462 732 2154

Post-emergence 10 16 131 15 174 135 162 201 1476

Pre- and post-
emergence 12 4 138 19 186 137 198 277 1606

F-LSD (0.05) 8.2 3.2 115 19 158 122 124 151 11284



in contrast with the work of Akobundu (1), who found
that herbicides control weeds effectively, reduce pro-
duction cost and increase yields of soybean. However,
the results corroborate the work of Eaton et al. (6) who
found little or no reduction in yield of soybean if the
crop is kept relatively weed-free for the first 28 days
after planting. In this work, post-emergence and a
combination of pre- and post-emergence herbicides
were applied at 21 DAP hence the reduction in seed
yield as a result of weed infestation and probably,
interference with activities of Rhizobium bacteria.
Martinez-Toledo et al. (10) studied the effect of Captan
on microbial functions in four agricultural soils under
aerobic conditions and found that total fungal popula-
tion, nitrifying bacteria, aerobic N-fixing bacteria and
nitrogenase activity were significantly decreased at
dose rates of 2.0 to 10.0 kg.ha-1.
The results of this study show that the timing of herbi-
cide application is important for weed control, nodula-
tion, N-accumulation, and overall performance of soy-
bean. This is because the use of pre-emergence
herbicide in this work controlled weeds effectively,
affected the inoculants and their capability sparingly
and contributed to the overall productivity of the soy-
bean. The use of pre-emergence herbicide affected
nodulation and N-accumulation sparingly probably
because the nodules were not yet formed at the time
of application and microbial detoxification may have
reduced the herbicide concentration before the
appearance of the root nodules.

Conclusion
Results from this study show that the use of pre- and
post-emergence herbicides and their combination
affect plant growth characteristics such as plant
height, shoot dry weight, and leaf area index in vary-
ing degrees. Plants were taller at the early stages of

growth (42 DAP) in control plots relative to herbicide-
treated plots probably because competition for light
and space may have induced plants in control plots to
be taller.
Results also show that shoot dry weight and leaf area
index were higher by between 26-45% in plots treated
with pre-emergence herbicide when compared to con-
trol plots. However, no significant treatment differ-
ences in shoot dry weight and leaf area index were
found between plots treated with post-emergence her-
bicide and a combination of pre- and post-emergence
herbicide. Higher weed density (59-78%) was found in
the control plots when compared to herbicide-treated
plots. However, lower (P= 0.05) weed densities were
found in plots treated with pre-emergence herbicide.
Higher numbers of root nodules were found in control
plots at both 42 and 63 DAP when compared to herbi-
cide-treated plots. This result probably indicated that
herbicide application affected nodulation negatively.
However, higher N- accumulation (mg.plant-1) was
found in plots treated with pre-emergence herbicide
relative to other treatments. The highest seed yield
was found in plots treated with pre-emergence herbi-
cide but it was statistically comparable to yield in the
control plots.
Although, herbicides have been used to control weeds
effectively, to reduce production costs and to increase
yields, their effect on nodulation, N-accumulation and
seed yield as observed in this work indicates that the
type of herbicide and time of application is to be put
into consideration. Food legumes when grown under
field conditions are particularly vulnerable to weed
interference and some studies suggest that losses in
yields of soybeans can be predicted from weed densi-
ties. In all, the use of pre-emergence herbicides to
control weeds should be adopted if increased soybean
yield is to be achieved.

26

TROPICULTURA

Literature
1. Akobundu I.O., 1980, Economics of weed control in African Tropics and

Sub-tropics. Proceedings of the 1980 British Crop Protection Society
Conference, pp. 911-919.

2. Akobundu I.O. & Poku J.A., 1987, Weed control in soybeans in the
Tropics. In: Soybean for the Tropics. Ed. S.R. Singh, K.O. Rachie and
K.E. Dashiel. 1987. John Wiley & Sons Ltd. pp. 69-77.

3. Alexander M., 1982, Most probable number method for microbial popu-
lation. In: Page et al., (ed.). Methods of Soil Analysis Part 2. 2nd Ed.
Agronomy, 9, 815-820.

4. Anikwe M.A.N., Okonkwo C. I. & Aniekwe N. L., 1999, Effect of land use
on selected soil properties in the Abakaliki Agro-economical zone, south-
eastern Nigeria. Journal of Environment Education, 18(1), 79-84.

5. Bremner J.M., 1982, Total Nitrogen. In: Page A.L., Miller R.H. and Keeney
D.R. (Ed.) Methods of Soil Analysis 2. Chemical and Microbiological
properties. Agronomy Monograph No. 9 (2nd Ed). Madison. Wisconsin.
U.S.A. American Society of Agronomy, 915-928.

6. Eaton B.J., Russ O.G. & Feltner K.G., 1976, Competition of velvetleaf;
prickly sida, and venice mallow in soybeans, weed science, 24, 224-228.

7. Ferrari A., 1960, Nitrogen determination by a continuous digestion and
analysis system. New York Academy of Science, 87, 792-860.

8. Gee G.W. & Bauder J.W. 1986, Particle-size analysis. In: Klute A. (Ed)
methods of Soil Analysis. Part I. Second Edition. American Society of
Agronomy, Inc, Madison.

9. Haygood E.S. Jr., Bauman T.T., Williams J.L. Jr. & Schreiber M.M., 1980,
Growth analysis of soybeans (Glycine max) in competition with velvetleaf
(Abutilon theophrasti) Weed Science, 28, 729-734.

10. Martinez- Toledo M.V.V., Salmeron B., Rhodes Pozo C. & Gonazelez J.,
1998, Effect of the fungicide captan on some functional groups of soil
micro flora. Applied Soil Ecology, 7, 245-255.

11. Mclean E.O., 1982, Soil pH and lime requirement. In: Page A.L. (ed.).
Methods of soil analysis. Part 2. Second edition. American society of
Agronomy Inc, Madison.

12. McCllellan W.D. & Hill J.E., 1981, Weed control in irrigated soybeans. In:
Judy W.H. & Jacobs J.A. (Ed). Irrigated soybean production in arid and
semi-arid regions. Proceedings of a conference held in Cairo, Egypt.
31st August – 6th September, 1979, INTSOY Series no. 20.

13. Nnagju D.,1980, Effect of amount density, spatial arrangement, and plant
type on weed control in cowpea and soybean. In: Akobundu I.O. (Ed).
Weeds and their control in the Humid and Subhumid Tropics, Ibadan
Nigeria. IITA. Proceedings Series, 3, 288-299.

14. Nelson D.W. & Sommers L.E., 1982, Total Carbon, Organic Carbon and
Organic Matter. In: Page A.L. (Ed). Methods of Soil analysis part 2.
Second edition. American society of Agronomy Inc. Madison.



15. Okonkwo C.I. &. Nnoke F.N., 1993, Comparison of effects of various
strains of locally isolated Rhizobium spp. and N-fertilizer on nodulation,
nitrogen accumulation and seed yield of soybean (Glycine max). Journal
of Science and Technology, 1, 75-79.

16. Page A.L., Miller R.H. & Keeney D.R., 1982, Methods of soil analysis.
Part 2. Chemical and Microbiological Properties. ASA, Madison.

17. Singleton P.W. & Tavares J.W., 1986, Inoculation response of legumes in
relation to the number and effectiveness of indigenous Rhizobium japon-
icum. Applied Environmental Microbiology, 51, 1013-1018.

18. Tel D. & Rao F., 1982, Automated and semi-automated methods for soil
and plant analysis. IITA, Manual Series No. 7, 15-25.

19. Vincent J.M., 1970, A Manual for the practical study of root-nodule bac-
teria. IBB Handbook No. 15. Blackwell Scientific Publishers, Oxford.

20. Woodward F.I. & Sheehy, 1983, Principles and measurements in envi-
ronmental biology. Butterworths & Co Publishers London, p. 50.

27

TROPICULTURA

M.A.N. Anikwe, Nigerian, Ph.D., Lecturer/Researcher, Department of Agronomy & Ecological Mgt., Enugu State, University of Science and Technology, Enugu,
Nigeria.

C.I. Okonkwo, Nigerian, M.Sc., Lecturer, Department of Soil Science, Ebonyi State University, Abakaliki, Nigeria.

C.N. Mbah, Nigerian, M.Sc., Lecturer, Department of Soil Science, Ebonyi State University, Abakaliki, Nigeria.

AVIS DE CHANGEMENT D’ADRESSE
CHANGING OF ADDRESS

ADRESVERANDERING
CAMBIO DE DIRECCION

Tropicultura vous intéresse! Dès lors signalez-nous, à temps, votre changement
d’adresse faute de quoi votre numéro nous reviendra avec la mention «N’habite plus 
à l’adresse indiquée» et votre nom sera rayé de notre liste.

You are interested in Tropicultura! Make sure to inform us any change of your address 
in advance. Otherwise your issue will be sent back to us with the postal remarks
"Addresse not traceable on this address" and then you risk that your name is struck-off
from our mailing list.

U bent in Tropicultura geïnteresseerd! Stuur ons dan uw adresverandering tijdig door,
anders riskeert U dat uw nummer ons teruggezonden wordt met de vermelding «Woont
niet meer op dit adres» en uw naam wordt dan automatisch van de adressenlijst 
geschrapt.

Si Tropicultura se interesa, comuniquenos a tiempo cualquier cambio de dirección. De lo
contrario la publicación que Ud. recibe nos será devuelta con la mención "No reside en
la dirección indicada" y su nombre será suprimido de la lista de abonados.


