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Abstract

The herbicidal treatment of water hyacinth in a lagoon channel at Bre, in Ado-
Odo/Ota Local Government Area of Ogun State, Nigeria was undertaken with
the use of glyphosate (in form of 480g/litre isopropylamine salt). Site
assessments were undertaken for 6 months before and after the herbicidal
treatment especially on physico-chemistry, plankton abundance, aquatic weed
abundance; fish abundance and catch, fish pathology, visibility; ionic stability,
and women-in-agriculture activities. Fish catch per unit effort was found to
have improved from 5.13 kg (pre-treatment) to 75.13 kg (post-treatment) while
residue analysis of the applied herbicide was found to be 37.0 1u1/l (below
internationally accepted levels). Women-in-Agriculture activities also
progressed from 2% (pre-treatment) significantly (p < 0.5) to 55.4% (post
treatment). Glyphosate had no adverse effect on fish and the human population
athre.

INTRODUCTION

Water hyacinth, Eicli.hornia crassipes

(Mart-Solms-Laubach, 1840) is easily the

world's most noxious weed (Hoim et a!,
1977), being ahead of the eight worst
waterweeds (Oso, 1996). It is a perennial
freshwater aquatic plant that doubles its
numbers within four weeks under

favourable conditions (Akinyemiju and
Imevbore, 1990). The individual plant has
a potential of producing at least, 140

million others, hence the marked and
incessant interest in its control

(Botanouny and E1.-Fiky, 1975). It is

known to have originated from the

Amazon basin of Brazil in South

America. This free-floating mono-

cotyledous plant of the order Lilliales and
family Pontederiaeceae (Oso, 1996),

obstructs fishing, water transportation,
food processing, recreation, and other
social uses for the many riveririe,

lacustrine, and estuarine communities
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(Adekoya, 1987). It is capable of Water hyacinth was reported to have
producing 3,3000 tons per hectare

annually. Ten water hyacinth plants can
thus produce 600,000 others covering 0.4

hectare within months (Oso, 1996). The
individual plant starts to double its

number in merely six days (Bennet,
1982).

Water hyacinth Eichhornia crassipes
is one of the seven genera of Eichhornia,
so-named in 1840 after J.A. Eichhorn,
Prussia's Minister of Education who was
an outstanding patron of horticulture. The

weed grows luxuriantly in rivers, lakes,
ponds, canals, drains, dams, ditches, cha-
imels, creeks, lagoons, estuaries and

reservoirs (Oso, 1996).

It can assert severe economic impact on
the host community when it can hinder
navigation, lumbering, communal trans-
portation, food processing, cage and pen
aquaculture, recreation, batthing, regatta,

irrigation, hydroelectricity, fishing, and
other water-dependent activities. It can
harbour insect vectors of human and
animal diseases while providing refuge
for snakes, crocodiles, monitor lizards
that are predators of fish and other
aquatic wildlife. The weed promotes
greater evapotranspiration through its

many leaves thus accelerating the drying

up of rivers, lakes, reservoirs, canals,

river basins, etc. It also promotes

considerable ecological succession,

creating islets and sandbars.
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infested Nigeria's freshwater lagoons

through Ogun and Lagos States (Badagry
creeks) in 1984 and from the

neighbouring Republic of Benin. By
1987, it had spread to the waterside
fishing villages prompting the Ogun State

government's financed manual clearing
by the fisherfolk which was unsuccessful.

This led to the desertion of some fishing
villages eventually. Two successive

diagnostic survey teams working for the
Ogun State Agricultural Development

Programme (OGADEP), AbeOkuta in

April and June 1991 (Akinyemiju, 1991;
1992) respectively found the

encumbrance of water hyacinth at the Ere

fishing channel to have attained severe
proportions on the livelihood of the
fisherfolk, A formal appeal for assistance
through the use of the herbicidal

(chemical) method of control came from
the Ere fishing community to the

OGADEP management in July 1991. The

OGADEP management subsequently

commissioned the Department of Plant
Science, Obafemi Awolowo University,
Ile-Ife to carry out an assessment survey
of water hyacinth infestation in Ogun
State (Akinyemiju, 1991; 1992).

After due consultation and consider-
ations, the OGADEP management appr-

oved the constitution of a team of eleven
(11) scientists under the coordination of
the Department of Plant Science of the
Obafemi Awolowo University, Ile-Ife to



undertake a pilot demonstration of the
herbicidal control of water hyacinth at
Ere, Ado-Odo/Ota LGA, Ogun State.
Other resources, institutions involved

were: State Ministry of Health, Abeokuta
(which gave an ethical certificate for the
use of herbicide at the Ere channel); Ogun

State University (OSU), Ago-Iwoye;

Ladoke Akintola University of
Technology (LAUTECH), Ogbomosho;
National Institute of Horticultural

Research (NU-IORT), thadan and

OQADEP, Abeokuta itself.

The pilot demonstration also enjoyed
collaboration from: Federal Environment

Protection Agency (FEPA), Abuja;

Federal Agricultural Coordinating Unit
(FACU), Abuja; Ado-Odo/Ota Local

Government, Ota; PMAS, Kaduna;

Jnstitute of Agriculture Research and
Training IAR&T), Ibadan; Directorate for

Food, Roads and Rural Infrastructure

(DFRR1), Abeokuta; Ministry o

Agriculture and Rural Development

(Fisheries Department), Abeokuta; and
Rhone-Poulene Ltd., Lagos.

METHODOLOGY

The pre-herbicidal application scien-
tific assessments were carried out for
baseline data derivation on the Ere fishing

channel from July 17 — December 17,

1991 (Fig. 1) when Glyphosate (N-

phospho-nomethyl glycine) containing

360/litre glyphosate in form of 480 g/litre
isopropylamine salt was applied at the

rate of 2.16kg a.i/ha (l.04g a.efha) by
fixed winged AG-C2AT Schweizer plane.

Mopping-up application was done with a
knapsack sprayer with special protusible
lance. Post herbicidal application

assessments were undertaken to detect
possible changes in the ecosystem as from

December 17 to June 5, 1992. Parameters
assessed in all cases included: physico-
chemistry, plankton, microbial and

aquatic weed abundance in the Ere

channel in addition to fish pathology, fish

abundance and catch, fish breeding,

visibility, percentage limuniscence, ionic
stability in water and women-in

agriculture activities.

RLSULTS AND DISCUSSION

The presence of water hyacinth in the
Ere fishing channel was found to have
affected the parameters assessed.

Glyphosate (Round-up) achieved a total
mortality of water hyacinth within 14
days of application while the water

surface became totally free of dead and
decaying water hyacinth and associated
aquatic weeds within 4 weeks of
application (Table 1). Ionic mobility was
found to have increased with the death of
water hyacinth and release of hitherto-
absorbed ions. Percentage luminescence,
which was low in the post treatment
period, increased significantly (p < 0.5).

Dissolved oxygen which had reduced
within the first 4 weeks of application
owing largely to its use by the decaying
water hyacinth and other aquatic weeds
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improved as from between 4 — 6 weeks

post treatment (Fig. 2). Women-in-

Agriculture activities was low (2%) in the

pre-treatment period but later increased
significantly (p < 0.5) after herbicidal
treatment (55.4%). Table 2 shows that the
pH and temperature of the medium in the
pre-treatment period: 6.2 — 7.8; 28.5C —

29.5°C respectively, increased to pH 7.3
to 7.9 and temperature of between 28.5°C

— 33°C respectively. This favours greater

fish production and breeding as a result of

the absence of water hyacinth, reduced
acidity, and increased insolation of the
water; the primary productivity of which
became greatly increased (p < 0.5) in the

post-treatment period. Fish pathological
instances (86%) decreased significantly
(p < 0.5) in the post-treatment period
(2 8%). Residue analysis of the glyphosatc

revealed that it was undetectable in the
open water treated within only the first
four (4) hours of application. Only traces
(< 1.0 dul/l) were detectable in mud. Fish

abundance (7 species) and catch (Catch
Per Unit Effort — CPUE) which was
5.13kg in the pre-treatinent period,

increased significantly (p < 0.5) in the
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post-treatment period to 13 species and
75.13 kg respectively (Table 3). There

was no mortality of fish or other forms of
aquatic animals during the herbicidal

treatment period (Fig. 3a & b). This
attests to the fact that glyphosate as
applied in this research work is safe and
cost-effective when properly used under
specialist scientific supervision. The

public health (medical) assessments also
revealed that glyphbsate had no adverse
effect on the Ere population throughout
the period of the herbicidal treatment and
afterwards.

The result of this study shows clearly
that water yacinth infestation doesn't
have significantly adverse effect on the
aquatic and terrestrial biodiversity of the
affected location. Fishes, zooplankton,

phytoplankton and other animal

populations were drastically reduced by
water hyacinth infestation. It also

afforded the emergence of unprecedented
levels of predators, snakes and crocodiles
that were detrimental to aquatic bio-
diversity conservation;



Table 1 Effect of Glyphostate at 2.16 kg a.Ulia Applied Aerially on Water hyacinth
at Ere Channel

Weed
control

treathent

Time after
application

(weeks)

Plant
height (cm)

No. of
leaves per

plant

Fresh
weight per
plant (g)

Dry weight
per plant

(g)

Mortality
(%)

Untreated

control

0

2

4

6

8

10

48

52

52

56

58

58

9

9

11

11

11

11

410

415

415

420

422

425

40.8

42.6

42.6

45.6

45.8

45.9

0

0

0

0

0

0

Glyphosate

(2.16kg
a.ifha)

0

2

4

6

8

10

48

32

24

0

0

0

4

2

1

0

0

0

410

340

300

0

0

0

42.1

31.8

25.6

0

0

0

0

50

70

100

100

100

90
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snakes, crocodiles, etc that were
deterimental to aquatic biodiversity
conservation.

The high levels of adaptability and
proliferation of water hyacinth in water
and on land has sometimes afforded the

succession in waterfront wetlands thus
smothering forest undergrowth flora and

fauna with severe adverse effects on
wetland biodiversity conservation. The
implication of water hyacinth infesta-
tion is that it is detrimental to the
conservation of aquatic and terrestrial
biodiversity.

CONCLUSION

Conclusively, based on the pilot
demonstration of the herbicidal control
of water hyacinth at Ere, in Ado-
Odo/Ota Local Government Area of
Ogun State and similar ones conducted
in Nigeria and elsewhere in the world,
the principle of herhicidal control of
water hyacinth in Nigeria is recomm-
ended on a nation-wide scale for

managing heavy, obstructive infesta-

tions detrimental to the proper func-
tioning of irrigation, fish pens (Akadja),

hydroelectric systems, and other water
dependent activities.

It is suggested that the "National
Committee of Water Hyacinth Infested
States (NACOWHIS)" will be valuable
in supporting the Federal Government
on its focus on water hyacinth manage-
ment and articulate appropriate control

strategies with the collaboration of States,
Local Governments, affected communities,
research institutes, universities, other
relevant agencies, private companies and
non-governmental organisations in order to
successfully combat the menace of this
noxious aquatic weed. A Regional Control
Programme is also advisable for
successfully combating water hyacinth
within lagoon and river-linked ECOWAS
countries for ii holistic and cost-effective
management of the obnoxious weed.
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