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Abstract. The wetlands whose marshes are currently under pressure from the growing population
require a consequent increase in production. The marshes are now agricultural reserves coveted because,
firstly, the scarcity of arable land, of the other problems of erosion and soil fertility decline affecting
land in hills uphill. The mostly poor people resort to these marginal lands, to the suppression of fallows
and to afforestation. This results in overexploitation that accelerates the degradation of soil and biological
and abiotic resources. However, farmers do not have the knowledge and technologies to enable them
to sustainably manage wetlands. The results of this study show that the population of our study area is
largely dependent on marshes for drinking and irrigation water supply, building and basketry materials,
and plant species to feed the farm animals. The majority of farmers have a portion of land in the marshes.
The main crops are currently leguminous and tuberous plants with rice and beans which are successively
the most productive crops. The majority exploit the marshes in both dry and rain seasons. The marshes
provide 78% of the farmers with an average income between 0 and § 30 per plot/season. The income is
very low given the needs of farmers. These activities have resulted in the disappearance of the original fauna
and vegetation of these marshes more than 13 years ago. The results of the study led us to conclude that
these marshes were dominated by Cyperus papyrus. The draining of marshes has led to the drying up
of springs, the loss of many animal and plant species.
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Introduction

Marshes are one of the variants of wetlands. Around the world, rural development
specialists have long considered wetlands as sterile and unhealthy environments, disease
epidemics and a haven for mosquitoes. With the evolution of technology, many efforts
have been made to develop and dedicate the space they occupy to use supposed “more
productive”, such as irrigated agriculture. Some have even been totally dried out [1].
In the last decade, about 60% of wetlands have been destroyed in the world, mainly
because of drainage (for agriculture), pollution and dams [2]. One of the reasons for
the alarming disappearance of wetlands is that they are multifunctional (biodiversity
reserve, recreational activities, carbon storage) and have a certain economic interest
for different activities (fish farming, agriculture, mining materials). People always need
water, whether for consumption, for cooking or for any type of domestic or industrial
use. To obtain water, many rural communities without access to surface water use
groundwater [3].

Apart from marshes, other wetlands encountered in Burundi are the lakes, rivers
and bogs from the definition adopted by 98 countries of the Ramsar Convention. Ac-
cording to the Water Act of 1992 of the same Convention, wetlands which include the
marshes are developed land or not, usually flooded or waterlogged fresh, salt or brackish
permanently or temporarily. The vegetation, when it exists, is dominated by hygrophilous
plants for at least part of the year. In Burundi, the word ‘marsh’ is used in a rather
particular sense. Commonly, the term ‘marsh’ refers to wet valley bottoms excluding
dry shallows, the shade being sometimes held. Beyond their common feature, physical
marshes stand out in various ways: the point of view of soil texture (peat, clay or sandy
areas) and natural vegetation (papyrus, reeds, grasses) and their geographical location
(altitude) and groundwater level [4].

Article 2 of Burundian law on the marshes stipulates that they are usually inundated
depression in land or waterlogged, either permanently or temporarily. When dry, marshes
are distinguished from dry marshes by the existence, on all or part of their surface,
of a network of natural or artificial emissaries [4]. A marsh is defined as the lower part
of a hill or valley; it is flat or concave with a slope and composed of either alluvial
soils, or organic soils or peat depending on the water conditions and/or its altitude [5].

That it is laid out and therefore does not have stagnant water in the rainy season,
whether it is sterile as a result of a poor exploitation of peat or clay or that it is a floating
peat, a marsh keep its meaning. It is the result of a deposit of solids torn off the hill or
the valley overlooking low slope. Generally, a shallow bed can be grown in the rainy
season with or without surface drainage and in the dry season with irrigation.
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A marsh is also defined as a part between two ranges of hills and drained by one
or more streams. The water flows at a very low speed or is stagnant on a thin layer with
specific vegetation (papyrus) [6]. Their characterization differs according to soil and
hydrological conditions [4]. Water flows at very low speed or stagnates on a thin layer
with specific vegetation (papyrus) [4]. Their exploitation dates from the year 1920
at the instigation of the Belgian tutelary administration. Previously, the low density
on the hill did not encourage people to consider the use of marshes.

For a long time they were used as pasture for cattle, especially during the dry season,
when the hills were dry. They are also rich in clay, sand, gravel and rubble that are
building materials and peat that is a source of thermal energy. Because of their almost
constant moisture, marshes are important tracts of valuable land for various crops, espe-
cially during the dry season, when hills are not cultivated without irrigation [7]. Burun-
dian marshes are fragile and made even more vulnerable as their exploitation is in-
creasing. They have a clear diversity in terms of their shape and size, as well as their
vocations and their agro-ecological characteristics [4]. Nevertheless, their development
is not yet the subject of a strategy that responds to imperatives of sustainable devel-
opment [8].

If for a long time the marshes escaped intensive exploitation for reasons including
cultural and climatic reasons, they now constitute highly coveted agricultural reserves
because, on the one hand, the scarcity of arable land, on the other hand, erosion problems
and declining soil fertility which affect upland stream hills. Marshes also lend them-
selves to productive uses of less socio-economic importance, such as fish farming in small
ponds, the exploitation of clay for the brick and tile industry or the extraction of peat
for energy purposes or for the manufacture of fertilizers. In the past, they were only grown
during the dry season (flood recession cultivation), using a drainage system dug to main-
tain the water level, so that the ecosystem was not disturbed.

The recent introduction of rice, however, has upset this system: practiced during
the rainy season, it was draining because the rice needs a lot of water during its growing
cycle [4]. The concern to meet the needs of the population in constant growth requires
a consequent increase in production. As a result, poor people use marginal lands, clearing
fallows and forestation. This results in overexploitation that accelerates soil degradation
and significantly reduces biological diversity. In addition, the desire to diversify sources
of income through the creation of income-generating activities is causing serious damage
to the environment. The manufacture of bricks and tiles requires huge amounts of wood
to cook. Likewise, this activity exports a lot of superficial marshland leaving only gravel
and sand. Gravel and peat mining disturbs riverbeds and predisposes fields to flooding
during the rainy season.

The province of Kayanza that was the subject of our study is among the most
populous provinces of the country, with a population living mainly from agriculture.
With a population of 585 412 inhabitants, or 7.2% of the national population [9],
the province of Kayanza occupies an area of 7 510 ha occupied by marshes [8]. These
marshes are seasonally cultivated and about 11% of the Burundian marsh fields are in this
province [10]. The study aims to show the socio-economic impacts of the exploitation
of marshes in Kayanza province in the Northern Burundi.

AGROECONOMICS 513



Huorcumbepe JK. u op. Bectauk PYJTH. Cepust: ArpoHomus u xkuBoTHOBOACTBO. 2019. T. 14. Ne 4. C. 511—519

Materials and methods

In order to collect the data related to this study, an investigation completed by the
focus group was used. A total of 126 farmers in two communes (Muhanga and Buta-
ganzwa) were investigated. We have chosen a total of 13 census hills. The choice of these
hills was motivated mainly by the fact that they underlie the marshes under study. In ad-
dition, the two municipalities are home to more of the marshes of Kayanza province.

The survey questionnaire includes questions about marshes attachment/dependence,
marshes evolution; land acquisition method, area, fertilization, productivity, plant species
in livestock feed, income and legal framework around the marshes. Of our respondents,
61% are male and 39% are female. The vernacular names provided to us during the sur-
vey have been translated into scientific names thanks to the information collected in vari-
ous works of Nzigidahera (2007, 2008, 2009) on biodiversity in Burundi [11—14].
The data related to the area were acquired through the measurements using GPS.
The SPSS software allowed us to process the data collected during this study.

Results and discussion

Information specific to survey on farmers and their attachment/dependence
on marshes. The results of the survey show that farmers depend on marshes or rivers
for a variety of purposes. Almost all farmers (94.4%) obtain drinking water from marshes
(the remaining 5.6% drink tap water), 74.6% rely on irrigation water, 66.7% in building
materials and 15.9% in basketry materials, these percentages being calculated for each
end. The results of the study show that 92% of our respondents have at least a portion
of land in the marshes.

Land acquisition mode. The modes of acquisition of the parcels most used at the
level of the marshes subjected to our study are especially the inheritance, sharecropping
and the purchase. The first is the most common mode of acquisition since the parcel
is appropriated by succession. In the case of the purchase, the transfer of the parcel is
done against payment. And as for sharecropping, the sharecropper gives the owner
of a plot part of the harvest. The results of this study show that 78.5% of parcels are
acquired through inheritance. The purchase is the second mode and allows the acquisition
0f 19.8% of the plots and 1.7% remaining are acquired through sharecropping.

Land area. Of the 126 people surveyed, 116 people gave the estimated area of one
of their plots. The latter coupled with the average area of a plot obtained on the basis
of measurements of 60 parcels by GPS enabled us to give the characteristics of the par-
cels (Table 1).

Table 1
Characteristics of parcels
Characteristics Estimated area a, are Measured area b, are Difference (b — a)
Mean 1.65 1.95 0.3
Median 1.3 1.43 0.13
Mode 1.5 1.08 -0.42
Variance 1.36 2.13 0.77
Minimum 0.12 0.15 0.03
Maximum 6.4 7.9 1.5
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The results in Table 1 above show that the estimated average area of a plot is
1.65 are. The size of a plot is an important element in the planning of agricultural activi-
ties, the results of the survey allowed us to give its distribution shows that 38% of our
respondents have plots of area ranging from 0—1 are, 43% 1—2 are and the rest (19%)
has more than 2 are. The results show that each farmer has about 2 parcels on average
in the marshes. The results of our statistical analysis show that the asymmetry or Knew-
ness coefficient (CA) is 1.4 and the Kurtosis coefficient (CK) is 2.15. These values are
different from the theoretical values (CA < |1] and CK < [1.5|). This indicates that
the distribution of plot areas does not follow a normal distribution.

Types and importance of swamp crops. The main types of crops include cereals,
leguminous and tuberous plants. The importance was evaluated on the basis of 101
responses of our respondents and the results are as follows: 49.1% are leguminous, 47.8%
cereals and tuberous plants 3.1%.

Fertilization. Our study shows that only 25.6% of farmers use fertilizer to increase
production. According to 53.3% of respondents, these are chemical and the remaining
46.7% are organic fertilizers. Small-scale fertilization is explained by the fact that few
farmers allocate little money for any agricultural activity, only 1.7% takes out loans.

Marsh productivity. Marsh productivity has taken into account the importance
of crops. Beans are the most productive crop (at 49.2%) followed by rice (42.8%).
The other crops come in the following order: potato (5.1%), corn (2.7%), and finally
sweet potato (0.3%).

Legal framework for the exploitation of marshes. In Burundi, there is law on marshes.
The latter contains information related to sustainable management. Nevertheless,
the majority (80%) of farmers interviewed say they have not been aware of it.

Impacts of agricultural activities on the biological resources of marshes. The results
of our investigation show that the marshes of our study area lost the original vegetation
more than 13 years ago as 30.2% of our respondents testify.

They were dominated by the species Cyperus papyrus (43.5%), Phragmites mauri-
tianus (17.7%), Cyperus distans (16.1%), and remaining species (Acacia sieberana,
Polygonum pulchrum, Cyperus pseudocladus, Cyperus latifolius) are cited by 22.7%
of respondents (Table 2). These results allow conclude that the land was occupied
by marshes of Cyperus papyrus.

Among animals in the marshes, fish are the best known and have very diverse
vernacular names. Among them are the species Clarias gariepinus, Haplochromis sp.
(Table 3). It should be noted that 76.9% of the 126 people interviewed (97) provided
us information on marsh biodiversity and regret their decline.

Table 2
Formerly dominant plant species in marsh
Scientific name Vernacular name Percentage, %
1. Acacia sieberana Iminyinya 8.1
2. Cyperus distans Intaretare 16.1
3. Phragmites mauritianus Amarenga 17.7
4. Polygonum pulchrum Ibigorogonzo 4.8
5. Cyperus pseudocladus Ibikamo 1.6
6. Cyperus papyrus Urufunzo 43.5
7. Cyperus latifolius Urukangaga 8.1
Total 100.0
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Table 3
Summary on marsh fauna
Scientific name Vernacular name

Cercopithecus aethiops Inkende

Hippopotamus amphibius Imvubu

Crocuta crocuta Imfyisi

Clarias liocephalus Isomvyi

Haplochromis sp. Injori

Clarias gariepinus Imare

Table 4
Marsh plant species involved in livestock feeding
Scientific name Vernacular name Number Percentage, %
of responses
1. Bidens pilosa Icanda 6 7.0
2. Commelina diffusa Uruteza 17 19.8
3. Cyperus latifolius Urukangaga 6 7.0
4. Digitaria vestita Urwiri 43 50.0
5. Cyperus pseudocladus Urukamo 2 2.3
6. Crassocephalum montuosum Ibifurifuri 5 5.8
7. Panicum maximum Igikaranka 2 2.3
8. Bothriocline longipes Imibebe 3 3.5
9. Polygonum pulchrum Ibigorogonzo 2 2.3
Total 86 100.0

Plant species of marshes participating in the feeding of livestock. The results of this
work reveal that 41.9% of farmers find forage for their livestock in the marshes. Table 4
shows which plant species are the most common fodder.

According to the analysis of the results of this table 4, Digitaria vestita (50%)
and Commelina diffusa (19.8%) are the most recognized species in the marshes and used
in cattle feeding followed by Bidens pilosa and Cyperus latifolius (7% each of these
species).

Income from farming activities. The income of marsh farmers in our study area has
been calculated on the basis of production from food crops such as rice, beans, maize,
potatoes and sweet potatoes. This allowed us to give the distribution of the farmers
in different income groups by plot and season of cultivation.

The figure above shows that 78% of farmers have an income / parcel / season
in US dollars in the range [$ 0.28, 18% in the interval] $ 30, $ 60] and 4% of [$ 60, $ 120].
The average income is $§ 18 while the average income /are is estimated at $ 10.

Frequency of farmers by income group in % in $
100,0%
80,0%
60,0%

40,0% W Frequency of farmers by
income bracketin %in$"
20,0%

[0,30%] 130%,603] 160$, 90$] 190$, 120%]

0,0%

Distribution of farmers by income
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Conclusions

Although marshes have long been unexploited, they are now under considerable
pressure to search for cropland. The growing population in Burundi is a problem in view
of the need to ensure the survival of the current population and future generations.
The destruction of marshes is a result of agricultural activities that are unsustainable.
Few marshes are well maintained, and farmers are not aware of some land laws
in general. The areas are very fragmented, and farmers do not have the knowledge and
technologies to improve production.

The continuous work of land without fallow depletes the soil with nutrients and
is accompanied by a decline in soil fertility. Farmers do not have sufficient resources
to modernize the agricultural sector. This results in the lack of quality seeds and fertilizers
which lead to poor harvests. The animal and plant species are threatened with extinction
as a result of the clearing and drainage of marshes. There is today the risks of losing
forever the ecological services offered by marshes, which are mainly water storage,
a reservoir of genetics for many animal and plant species. The disappearance of vege-
tation in the marshes is the cause of drying up of sources of water supply and the death
or escape of animals caused by the loss of biotopes. Of all the foregoing, it is urgent
to educate marsh users about sustainable marsh management.
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HayyHaa ctaTtbs

CoumasnbHO-3KOHOMUYECKUE NoCcneaAcTBUS
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B npoBuHuun KassH3a Ha ceBepe BypyHau
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AnHoTanus. Ha BOTHO-00OTHBIX YTOMABSIX, KOTOPBIE B HACTOSAIIEE BPEeMsl HAXOAATCS O] BO3ICH-
CTBHEM BO3pacTaromiell IIIOTHOCTH HAaceNeH s, HEOOXOAMMO TTOCIIEI0BATENIFHO YBEIHINT 00BEMBI TIPO-
M3BOJICTBA CENBCKOXO3SIHCTBEHHOM NMPOAYKIMHU. booTa B HacTosiee BpeMs SIBISIOTCS BEChbMa BOCTPe0O-
BaHHBIMHU CEJIbCKOXO3SHCTBEHHBIME TEPPUTOPHSAMH M3-3a CYIIECTBYIONICH MPOOIEMbI HEXBATKH MAXOTHBIX
3eMellb, a TAKKe SPO3UU M CHIKEHUS TUIOJOPOAMS TT0YB, HaOIIOJAIOIIIXCSl Ha BO3BBILIEHHOCTSX. beHoe
HaceNleHNe BEIHY)KIEHO HCIIONB30BaTh MaprHHANBHBIC 3€MIIM, HE OCTABIATH 3eMJIH TI0J] TAPOM, BBI3bIBAS
obJieceHe OCYIIEHHBIX TePPUTOpHiA. Bee 3To co3aaer upe3MepHylo Harpy3Ky Ha 9KOCHCTEMY U IIPUBOAUT
K JlerpaJlallii 1I04YB, COKpAIeHHI0 OMOPa3HOOOpa3usl U UCTOLICHUIO PEeCYypcoB. MecTHbIE hepMepbl
He 00J1agatoT HeOOXOJMMBIMU 3HAHUSIMU M TEXHOJOTHSIMH, MTO3BOJITIOIIIMHI UM 0€30IacHO HCIOIb30BaTh
9T TEPPUTOpUH. Pe3ynbTaThl JaHHOTIO HUCCIIEIOBAHUS IIOKA3bIBAIOT, YTO HACEJIIEHHE UCCIIEAOBAaHHOTO
paiioHa B 3HAUUTEIIHLHON CTETICHH 3aBHCHUT OT OOJOTHBIX YTOIMH, UCTIONB3YS UX JJIsI IONYYIEHUS TUTHEBON
W TIOJIMBHOW BOBI, CTPOUTENHHBIX MAaTEPHaJIOB, TUIETEHBIX M3JENMA 1 KOPMOBBIX pacTeHui. bompmmHcTBO
(hepMepoB UMEIOT YacTh 3eMJIH, PACTIONIOKECHHO Ha BOAHO-00JOTHBIX yrofbsix. OCHOBHbIE KYJIbTYPBI,
BBIpaIllMBacMbIe B HACTOSIIEE BpeMsi, — 0000BbIE U KITyOHEHOCHBIE KYJIETYPBI, & TAKKE PHC. BOIbIIMHCTBO
(bepmepoB coOMparoT ypoxkail Ha 00JoTax M B CyXOH Ce30H, U B Ce30H Joxkeil. bonora obecrnieunBarot 78%
(hepmepoB cpenHuM poxoaom ot 0 10 30 10511. 32 yYacTOK/CE30H, YTO, YUUTHIBAsk MOTPEOHOCTH MECTHOTO
HaCeJICHHsI, SIBISIETCS OUCHb HU3KUM. Pe3ysIbTaThl HCCIIeIOBAHUS MIPUBENH aBTOPOB K BBIBOLLY, YTO Ha ITHX
6ostorax npeobnananu pacrenust Cyperus papyrus. OcylieHne 00JIOT CTajlo MPUYMHON BBICHIXaHUS POJI-
HHKOB, THOEN MHOTHX BHIOB JKMBOTHBIX 1 pacTeHHli: Ooree 13 yieT Ha3aj ucyesny nepBoHadanbHas dopa
u (ayHa 60JI0T.

KinioueBble ci10Ba: ocnecTBye, SKCILTyaTarus, 60J0To, pacTHTENbHOCTD, (ayHa, ypokaid, J10X0pl,
bypynau, Kasnza
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