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Abstract; Duefoya wetland gardens and Insalumin irngation schome i Lower CGiwerw comsmunal mreas of Gwere disimigl ane twn
examples of hoew rural communities cen be sell~meliant if they ane capacitaled. This study soaght fo compare crop diversity between
these two vegenble peodiscang schemes The bocabion of the two arcas and the selected plogs were determined using the GPS (global
positioning system ) hand receiver. Maps of the quadmnts were produced in o G135 (geogmphic information svstem) on 8 compaier,
Simpson's index D = sum (PR wos used to measure crop diversity while the Shannan-Weaner imdex (1) wos wed 1o measure crap

evenness. Kesults show that although both schemes se viable, Daliyva Gardens bave lngher crop diversity than Insukamini i g AT
scheme. The study recommends that AGRITEX officers ar Insukamam must advise farmeers to daversify their crops in arder for thesr
produce g0 be more competitive on the markel and alsos 1 cuslan lanners agoinst the effecis of peiumml hazards, Given the sucecss of
the twi sehemes, the poversnenl must seciously cansider sustainable utilization of fle magy small-seabe dams amd wetlads Fyaiig

ulbe across the cownlry for crop production in arder o empower poor marsl communities as well as alleviale poverny
koey wards: Crop diversity, evenness, Simpson’s index, Shannon-Wemner index

1. Introdwetion the majorty population both i wrban and rural areas

- , " [nsukamini dwon which g found i Lower Gwern
Zimbabwe's chmatic conditions are  largely . ;

_ _ : _ communal area of the Midlands provines 12 located
subtropical with one rainy sason between November | M : S |
} g along Ngamo Kiver in the Munvaty basin, It wa
and March. According o Chitembure [1 ], only 37% of i _-l ‘oo T N 5 -;
y | n constructed o 1986 by a NGO (noa-govermmenta
the country receives rainfall considered adequate for ,Ir
. Ly = orgomization) called [DANIDA through facilitabon
agricultural actuvines, The government of Zimbabwe : _ :
! from the government. The presence of the dam in the
fas however recognized the importance and role of X : _

aren resulted in the edablishment of Insukamini
umigation development as a supplement 1o waler _
5 ; A : urigation scheme m 1988, The impgation schemne has
scarcity capecaally in drought  situations, It s I : |
: - : since them become a mugor supphier of vegelables
estimated that 12,000 ha of land 15 under imgation ol _ i & E _
; : produce o nearby Giweru, the provineial capatal ity
which 1% is under small-holders and out-grower

B U the other hand, wetlands (or dambos) have also

schemes [2, 3] The promotion of wrigation in the

: played a wvery important role i sustaining rural
eountry has played an important role in ensuring food

2 22 Ivehihoods sinee they [||:41'|.||‘||.' ferile sols o support
scounty thereby improving the standard of hving for : : .
intensive agnculture and pastures for livestock [4, 3]

Acconding o Him et sl [6], a wetland is an area of
~ Corresponding author: Matsa Mark, master, nssin rescarch land whose soil 18 saturated with moisture either
fbelds: sustasnable livelihoods, wasie management, walor and

samiation, lond cover amd land use change, esviranmontsl
ccomuanics, gerder issucs, E-mail; msisami@dmanac 2w,

permanenty or seasonally, They imclude swamps,
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marshes, dambos and vieis whose depth does not
excocd 6 meters [7], In a wetland, waler 15 the primary
factor controlling the environment and the associmted
habitats. Wetlands occur where the water table 15 at or
near the swface of the lond, or where the land s
covered by shallow water. Because of ther brologcal
wetlands have been  mampuloted for
agricultural production. For example, in Albania 0%

nchness,

of the land was drned (o increase food output and
some of the marshes were convened into imigated
agnculture [8].

In  LZimbobwe, wetland  wilization wis  onee
restriclad by the 1976 Waoter Act and the Natural
Resources Act which restricted them 1o grozing only.
This changed with the enoctment of the EMA
(Environmental Maonagement Act) chapter 20027
section 113 which made a provision for the
sustanable use and protection of wetlads [9]
Zimbabwe has sinee then been involved in a number
of  wetland and  utlizaltion
focilitated by the Small Granls Program. These
inelude the Biodiversaty Conservation Project of Gul,
Madvamhuru Wetland

sowale-Madigane and Dufuya Integrated Propect in

profeciion proqects

Protection  m Murewa,
Lower Gwerd [10]. A common feature in all thess
projects is that they are aumed al prolecting and
increpsmg  odiversity  and enhancing  sustamahble
utihization

While 1t 15 commendable that small dams and
wetlunds in some dry rural areas are being exploiled
tor the benefit of surrounding poor communsties, it 15
important that sustainabality be assured both on the
ecological and socio-econamice front, That iz, while 1t
15 good to protect wetlands and small dams from
animal paddling as well as from possible invasive
specics among other pests on the one hand, 1t 13
equally important that diversity be ensured also on the
crop fields In other words, farmers should plant a
vanety of crops to ensure diverse options in misrketing
and also to reduce competbion among them on the

market. This 15 because diversily ensures profitability,

[t also improves natrtion within the community and
thus lowers chances of opportumsie illnesses, Crop
diversity
performance by

15 also o cushion m tumes of poor

other  grops  through  vanous
vicissitwdes of the local weather und chimate hke frost,
sirong winds, pests, disenses and even fire outhranks

it 15 aganst this backdrop that the researcher sowgh
Lo mensure species diversity for both Dufuva wetland
giardens ns well as Insukamini imignttion scheme fo
calablish which between the two 15 more diverse and
therefore more resilient and bhenee more reluble for
thi farmers

According 10 Rosereweig [11] species diversity iz
the vanety of different types of organisms or species
present i an ecosvaten. |t s determined by diversity
indices. A diversity index 13 a0 mathematical measure
ol species diversity in a communily. Diversaty indices
provide more information about community (e
vegetables) composition than species richness which
ts simply the total number of different orgonisms (or
different vepetable stems) present [12-14]. For the
purposes of this study, the rescarcher wsed Simpson's
index [15] and the Shannon-Weiner index [16] 1o
determune both species diversity and species evenness

tn both Dufuva and Insukaming agro-ecosystems.

L Deseription of the Study Arveas
Both  Dufuva and

characterized by large stretches of plam land whach

[nsukamini  areas are
gently undulates and is E,L"III:I:I”:F ||1I_-|.:|_-|'|_|]1;,:|_‘| |1'_,' decp
valleys and small streams. Vegetation type 1s Parkland
Savanna or Open Savanna which consists mainly of

i1 genous
(Lraclystegic speciformis), mupfui  (Brachesregia

deciducus  trees =uch as  wrusasa
boeghmii), mopane (Colophospernuon mopame)  and
mulercha (Parinari curatellifolia), More concentranon
of trees 15 found along rivers. For Insukarmini, soils are
generally sandy loam, low in organie maller because
of sparse vegetation while Dufuya has wet gleysols
and hydrophitic vepetabion. Sails are derived from

granité and vory in colour and texture. Tn times of
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meore than normal rainfall, soils az Insukamin usually
become heavily leached. Being in the same distnet,
both areas receive moderate ramfall of between
G00-B0 mm per vear. Mid-season dry spells are
common for both areas in summers

temperature 18 20-30 *C

ban  annunal

24 Dty fntegrated Project

Dufuva mtegrated propect is located about 30 km
south=-weal of the Midlands city of Gwern in Lower
Uiweru communal area of Gwern distriel, With the
psststance of Heifer Internationnl  Zimbabwe,  (he
progect established horticultural gardens, constructional

livestock watening oughs, wetland rehokalitation, agro

[orestry units, livestock fodder bunks and fish pond [10].

The project i3 o community inibative with the
lacilitation of Hetfer Intemnational Zimbabwe's Small
Cirants Program which provided techmical support The
community has set up leadership commitlees 10
coordinate activitbes. The aim of the project is to build
capacity of local communities in restoring, prodecting
and sustamnably utilizing the wetland which was under
threat of extinction due to uncontrolled wilization and
livestock paddling [ 10]

The project puts emphasis on the susianable
ivelihoods of the Dufuva community and this has
been realized mainly through the production aof
horticultural products mamly vegetables. Important
teatures of Dufuya inlegrated project are Dufuva
(Gardens which get water from a perennial spring
upslope through the gravity method. These gardens
support 331 houscholds and 85% of the plot holders
are women. 4% of the beneficiaries an the gardens are
arphans of the HIVIAIDS pandemic who have lound a
source of livelihood in the scheme. Dufuya Gardens
are fenced and most of if 15 devoled to vegetable
production for most of the year except mn summer
when some farmers grow the staple maze crop

2.2 Tnswkamint feviganion Scheme

[nsukamm urigaton scheme was established by

e govenument 1988 following the construction of
[naukaming dam by DANIDA in 1986, Tt lies about 17
km south-west of the Midlands capital, Gweru in
Lower londs.  Like

[nsukarnini lies in Zimbabwe's natural farming region

Ciwerd  communal Duafuya,
3 which is drought prone. Among the reasons for the
establishment of the scheme was poverty alleviation in
the rural community {given the unpredictable nature
aof raintall), food seeunity enhancement as well as the
formers.  Farmers  whao

benelitted were those with Master Farmer cemificates

empowerment  of  Local

or those with membership 1o agreculiural groups and
im possession of basic farming tmplements. The
schemwe gets waler from [nsukamimi Dam via o 3 km
apen concrele conal through the force af gravite, 70%
of the members are women

Ihe scheme is divided mto two blocks, A and B
Hlock A is subdivaded into AL, A2 and A3 where Al
13 occuped by 41 members each entitled to 0.5
hectares of land. A2 iz occupred by 27 members cach
entitled to 0.2 hectores of land. The scheme is
undergoing some expansion where block 3 is anm
expansion of block A Block A3 15 occupied by 45
members again each with 0.2 hectares of land The
recently expanded block B 1s subdivided into blocks
Bl and B2 where each member is entitled w 02
hectares of land. Reasons for the expansion of the
scheme melude the need to increase food secunty
within the community, to utilize the available land
which was lying dle a5 well as the nesd 1w
accommodate growing up children of members,

Like Dufuva Gardens, Insukamuni 15 essentially a
vegetable progect which produces various legumes,
leaf erops and [mat crops. The scheme gels assistance
from the Gram Marketing Board (subsidized inputs),
the European Union (fencing of the blocks and toilet
constructian), DI (Dhstrict  Development  Fund)
(borehole dnlling) and an NGO, CARE (links Turmsers
with markets), To boost famers” knowledge, farmers
assatance [rom
Extension Officers (AGRITEX

receve  lraiming Apnculiural
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3. Materials and Methods

3.0 Maps Showing the Study Areas

The two areas under siuwdy were classified as
quadrants with Dufuya Gardens being assigned 1o be
whlst  [nsukamin

became quidront 2. Each quadrant comprised of 18

quadrant ] irigion  scheme
plots which were randomly sclected using GIS

(geographic  information  systems)  technigues 1o
represent the srens under crop production, The exact
locatsons of these 18 plos were wdentified using the
GFS (global postiomng system) Garmmin Etrex legend
hand receiver, The numbers of crop species were
oblained by observing and physically counting the
dlems above the ground. Pen and paper collection
sheets were used to capture and record data in the

leld

system. The coordinates were then entered in MS
excel spreadsheets and saved as Text {Table Delimited)
and then converted 1o a shape file. This was Tollowed
by the addition of auribwe data 1w the theme laver

The atribute datn comprised of the names of crop
specked found om the spmpled plots oz well as then

number of stems above the ground. Maps of the two
quadrants shown in Figa, | and 2 were produced using

i computer with a GIS ArcView 3.2a package
1.2 Smpson & fhdex

simpson’s index, which 13 a measure of diversany
which fin

proporiion (.. percentage) of each species, was used

accounts both  species  richness  and

o determine diversaty. This index was determned

using the formula;

.|!.'|—.=:I.I.I'|l|_|"|'.| il
Coordinmes of the localed plots were collectied where,
using the UTM (Universal Transverse Mercator) 15 diversity;
T T =
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Fig. 1 Map showing sebocted plots at Insakamini,
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Fi 15 the number of a given species divided by the
total number of organisms observed

The above formula proves the probability that two
randomly selected individuals in a community belong
to different categones of species. The first siep 15 to
caleulate . A lower probability reflects a higher
diversity while a hgher probabihty indicates lower
diversity [13].

[t was also necessary to measure species cvenmess
between the two sample plotz o delermine how
sirmtlor the abundance of different spevies were. When
there are simular proportions of all species  then
evenness 15 1, but when the abundance are very
dissimilar (some rare and others common) then the

'l'il-lll:'i.' T HSE S,
1.5 Shanncs-Heiner Tndey

Tor caleulate species evenness, the Shannon-Weines
index (F was  determined
mdex 15 a measure of diversity which meassures the

firsl.  Shonnon-Weine

arder (or disorder) observed within a particular system
similar o0 Smmpson’s idex, the first slgp 18 o
caleulate Pr for each species. The Shannon-Weiner
index was determuned using the formula;
A= sum (P In [Py (Natuacal Tog) (1)
where,
i 1a Shanmon-Weiner index;
Pi i5 the number of a given species divided by the
total number of organisms observed,
In 15 the natural log
Using species richness (8) and the Shannon-Weine
index (7} species nichness was ten computed using
the fonmula:
£ = HilndSy (Natural log) (3
where,
F 13 Specics cvenness;
i 15 the value for Shanooo-Wemer index;
In is natural log;

5 18 species nchness
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4. Resulis

In Table 1, it 15 shewn that using o simple count of
| (Dufuya Gordens) has more

specied (18) than quodrant 2 (Insukamini ircigation

species, quadrm

scheme) which has only 100 It is generally asaumed
that an aren with high species nchness is often more
diverse [16]. However, to prove this assumption,
simpson’s index was emploved w caleulate species
diversaty between Dufuya Gardens and Insukamini
irigation scheme

As afore stated, Simpson's index: D = sum (P

Tahle 1 Dhiversity vesulis Ceom Simpson’s index D = :m:nn:.l-'j'E 1

leats the probability that two randomly  selected
individuals rom a sample plot belong 1o the same
species. A lower probability reflects a hagher diversity
while a higher probability imdicates lower diversity. In
this ciwe the probtabality that two randomly selected
mdividual species of vegetables {or crops) bebomg 10
quadrant 1 (Dufuya Gardens) is 013 which s lower
thun that for quadrant 2 (Insukamini  wrigation
scheme). This means that Dufiva Gardens 12 more
diverse because the probability thal the same species
it Insukomini irvigation scheme will be selected is 0.8

— ———— m—— —
S Ouadrent 1 (Dufuyvs '|'I.I:I:|E‘|1ud-|:|m:|

X Y species  Numberof species  Species nchness Pr P¥ D
744,461 T 866,152 Beans 484 18 021 0.0441 T

Eing oeiois 63,274 (i L 0560

Feas p I (NI (1.0256

Shallos L1921 1 (L0100

Cowvn 2590 (KR DR TR

Euricrmurs 2143 i34 {1, (136

stesl padaboes 143 006 RN RET

Okra 1474 .4 IR I

L oanaloes I.114 0 R

Cabbages T (.02 0000

Lanmals i {032 R

Suparcame 191 [ (1 B KT

Raps 180 {005 2 5

Hananas ] {1002 (DTS

Ciny s 1% i1 N O |

S [TTET R ER] .00 NG

Spinach il {008 QLOCR0E

Adncan reed 13 {1003 N T

i d i3
! Cluadrant 2 [tll"lLll'i.-llllllll--I;I'J-'l,,g_nI;Im;llc] r 7 =3

172,043 7,850,160 Wheal 37,000,000 10 .90 BT 08

Nanms 20,506 {1,105 Hu0ls

Fens 115,860 0,03 N

Chons 33,713 (.01 [hCHM1

Kaope 1,736 o, 1 (0000

Bllaize 4 816 0,06 (0 OO

Cabhage a4l 0.1 (LR

Hpmnach 2168 01, (005 NGRS

Tonusioes 167D 1,000 .00 16

Clarlic T 00003 ), DD R

{.4]
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Tablel  Evenness resulis from Shammon-Wiener imlex (1949),
—— —
Crusdrant 1 (Dufiaya wetland gardens )
_I!lI__. ¥ ; HE-:_H:-H Hao -I'!EEI-'-':‘- "-;t S In |_.'-'|.lh Frin (P} i E
744,461 1866352 Demns T T 1 021 156064 032E544 2188716 {748
K amsons 6,274 019 o] 0315533
Peas ke i1 =1 R3Z5 029176
Shallos 1191 10 =2 M125 023025
Cava 2506 (K] -1 5257 0202055
[hittermsls 2145 (.0 <2R134 1 1GRHDA
5. paintoes . 1 (G -3 Rl 0. ] (sRHGA
Okra L AT4 [kl -4 21887 012874
Tomatoes 1114 k3 3, 505 1S 1595
Calbibages T4 .02 -3.0120 07E24
Aoty 54 | {02 5. 0020 {hO7E2
Slagarcane 1 .0l =5 1150 PR TS
Hape 180 0003 -5. 1981 (02644
Bnnanas 14 {1,012 {3, 2L A3 (.01 142
Ciruavas k7! (1,0 =6,5077 AT T
Mangoes 13 0,0 -6.9077 0, D)
Spanach il R T4 LLLOGA]
Admcan seed I3 (EREIE] H.1117 O34
T IRRT 16
3 Cuadrant 2 (Tnsukamim [rngation Scheme )
Ti2 k3 TR 160 Whent :l-'i',i.:lllill:l,'fll:l:l 10 R -1, J0A T (b (EREH2A 434 L1HTA
Heans 0] GG (ki35 -2.0557 M 149a7gs
ens 115, 860 i -5 50655 LWLy R
TR TR ad, 1% .01 = 051 a0 4]
Hape 1,736 I Sl 1 {101 242
Maize 4,816 0,001 =05 HIT7 Q000507
Cnbhage 4] EREA] (5 HITT 01, DO 7
Spanach 2, 168 00005 =T Al 0,00 &)
[ onadnes 1670 EERLAE! =T R240) 00312
(aarlic | 600 (REH e A I11L7 00024
(3.43140
— ——

meanng lower diversity, To calculate and compare
species cvenness between the two agro-ecosystems,
the Shannon-Weiner index (H) was uaed.

m Table 2 the
Shannon-Weiner index () for Dufuva is 7.18R716

From  the results  shown

and 1ts evenness (K 15 0,748 which are both hagher
than those for Insukamini with H of 04314 and E of
01874, According to the Shannon-Weiner imdex,
when there are sinular proportions of all species, then
evenness 18 | bul when the abundance arc very
dissimilar, then the value of evenness (F) increases

[16]. With an evenness of 0,748 which 18 much closes

to 1, Dufuya hos a higher evenness than Insukaming

whiach has an evenness value of 0, 1874

5. Conclusion

msukamini  small-scale  imgation  and  Dufuya

wellond gardens are examples of viable schemes
which have helped to alleviate poverty in the
semu-arid regron of Lower Gwer in Owend distrier of
Zimbabwe. The construction of Insukamni dam is the

reason  for the establishment snd  success of

[msukarmin wrigotion scheme while on the other hand

the existence of the Sogwala-Dufuyva-hMadigone
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wetland iz also the premise wpon which Duluya
wetland gardens thnive. Beneficaries of plots in both
areas have managed to build some decent homes; they
have also managed to send their children to school and
which are pgenerally  healthy
Comparatively however, Dufuya Gardens have higher

have  famalics

erop diversity than Insukamini i gation scheme and
this 15 mainly because of the natural and perennial
nature of sml medsture which supports different erops
even dunng the dry season, Any part of the pardens
can support erops even with hittle care from the
farmers unlike at Insukamini where crops can only
thrive where water has been directed by the farmers
[rom the concrele canals, Famers ot Insukamini also
tollow an annual production calendar which dictares
which crops are 1o be grown at which time of the year
by all farmers. This tends to Mood the market with
sunalar products resulting in bower monetary retums to
individunl  Tarmers. With  higher crop  diversity,
farmers at Dufuya have more options with their
produce. Each farmer produces whatever hefshe wonis
ad this reduces the monotony of produce on the
markel resulting in more fmancial retums for the
farmers. Even their families will comparatively be
mare nounshed and in case of a plague or devastating
erop infection some crops will prevail. This reduces

larmer vulnerability in bad times

b, Recommendations

O the basis of the findings from this study it is
recommended that:

& Chiven the general success of Dufuya Gardens,
mare people showld be apportioned land oa ather
wetlands especially in other drier parts of the country
in order to allevinle poverty in those areas s well.
Emphasis, however, needs to be put on the sustamable
utihzation of these ecosystems as is the case m
Dufuya where the water source for the wetland
(Fountmmn) 1s fenced,

¢ The many wlle small-scale dams thooughout Lthe

country {amd even some

large-scale ones hke

Mithabezi in the heant of the very arid region of
Matabelelamnd South) should be availed for utilization
by surrounding poor local communities wha always
suffer the brunt of drought. This can be achieved with
the help of NGOs (Non-Governmental Organizations)
of governmen! departments like the Ministry of
Community Development and Women's Alfairs

o Agpnculmral
AGRITEX) officers st Insukumini scheme musl

Technicul and Extension

advise farmers on the need 10 diverssfy their produce
in order for their produce o be more competitive on
the market Swch diversity will also cusluon furnsers
againsd the effects of natural hazasds like drought,

frost and hail among others
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