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Al \ FuRACY -

\Hn/'c'\‘ cur the utilization and preseni land use of werlands in Akwa Ihom Stare were
condncted on three represeatative wetland soil rypes - Ldand Vealley, Jlood Ploa and
Mangrove, All the Wetland types but one (Mangrove) are nused for crop production. A fore
thatt &0 /)cl cent af the farmers had farm sizes between Q.0 and 1.6 Tectares. The wetlonds
aret grossiv wnderaniitized. Mixed cropping: sas thie main ceopping sywtem. e present
lnnied wse inclrde dry-season vegetable and food crop production, rainfed lowlaind rice and
raffic paln produvction, ./i.s'hm‘s;, fineing and gathierivg:. The sails ave great potenttials for
apriculture with favourale characteristios of low budk densities. coarse o medivan exture,
hiph cfjective cation e,\'clmn.s;c‘?.y capaciiy and high organic maiior conicin,

INTROBUCTION . : . 2
" Akwa Ibom State is known 1o bave oue of the hiphest ‘population density with o
very himited land mass which is scriously threatened is a made up of upland and wetland
- and 70 percent of the tabour force are engaged in peasant agriculture
Woeltland is a sizable land area which is in a large part permancatly or scasonally
Hooded for a considerable part of the year and which normally supports hy(hoplnlu; plants
and animals (Ojanuga and Lekwa, 1984). According to Eshictt (1994), in  these days of
dechning productivity from upland agricullure, there is a compiling nced to expand arable
croppang tito the coumtry’s vast and hithesto little exploited wetland resources. Wetland
soile are known 1o have preat potentials Tor agriciture under appropriie manapement
meluding Hood contiol, dramage and fertilization (Opganuga and Lekwa, 1984) Wetland
soils could be used for dry scason crop production (Qjanuga and Lekwa, 1984 Qpuwaribo
and Isirimiah, 1984 Ibanga and Armon, 1992; shictt, 1904).
lnspuo of the various uses to which w;,l]nnds can be put, it bas been observed that
i Nigena wetland soils are grossly under-utilized (Oganuga and Lekwa, 1984). Similar
obscrvations have been made by ObLI (1984); Moormann and Juo (1986) and [shictt
(199:1). Soils welness or flooding has been identificd as a key feature that tends to limit or
huders ail year round utilization of weotland soils for agricultural production (Opanapa and
Lekwa, 1954, Gbi, 1934)
' The ob,xcu wes of this study are:

] To assess cusrent” ulilization of the wetlands so as to daetermine the present Tand
‘ ns'-;, practices in the stucly area. J

2. To assess he cropping system practices in the study arcas.

3 To study some physical and chamical properties of the soils so as 1o datermine

therr potentialg for aprienliure

MATEIIALS AND METHHODS
.Sxx sites, 1 three wetland types of Akwa fbom Sate - Inland Valley, Flood Plain,
and dlangrove Swamps were 1x<cc! for the study, The avea hes between Fatitude 4”307 and

¥ (%

iyt iy rva : . : B
3307 worth and fongitade 79307 and 8307 cast.. W has a teopical climate and is situated



within the humid costal plains and the subumid lLiinterland (SLUD - AK] 198¢ T
annual rainfall ranges from 2000 to 3000mm while annual temperature varics betwe 2 2o
“and 28°C. .

Soils of Inland Valley and Mangrove are classificd as Typic Tre aquoni sl
those of Flood Plain are Aeric Trapoquenpt for lkot Offiong and Typic Tropaqu: & for 3
Nwaniba. The study sites were located in Ikpa and Nung Obong in Inland Valles ke
OffTiong and Nwaniba in Flood Plain; and Ebughu and Ete in Mangrove. l

In order to determine the utilization and present land usc practices in the study
areas, datp were collected from wetland farmers. Fifty (50) respondents v 2re rar oml; |
sclected from each of the three wetland types considered. This gave a sample size ci' 150
The wmstrument of data collection was structurcd questionnaire. The data collected wete
supplemented with information obtained from AKADEP stafl and iocal o dors
Descriptive statistics of percentage and frequency counts were employed in analyzi v the
data. ,

Particle size distribution was by pipclte method (Black, 1965). Bull: densits was
by corc method (Vomocil 1965) using a core 1I0mm long and Scm internal diaeoter
Exchangeable cations (Cs*', Mg?', K' and Na®') by extraction with INB Kci (unbu's 2o
solution (Longanathan, 1984) — K and Na by flame phtomcter and Mg and Ca by #DTA
titrton.  Exchangeable acidity by titration method (Juo, 1979). OQOrganic matter L wa ,
omdalnon method (W'llklcy Black, 1934) a described by Nelson and Somme:s (198"

Rl SSULTS AND DISCUSSION

Utilization And Present Land Use of the Wetlands 1
In order to determine the utilization and present land usc of (he v ulancr. ficki .
. survey was condacted in the Stuclv arcas ‘using questionnaire and di: cussion with
AKADEP stafT, local lcaders and farmers. Of the 150 questionnaire dnstnbl.ted, F15 were
received. DBascd on the survey and analysis of the questionnaire, the followinge vere |
revealed. : ‘ !

Facrmers knowledge of Wetland and their use for Agricoltural Praoduction.

The response of firmers to knowledge of the thicewetland types — mland - Sy,
Flood Plain.and Mangrove is shown on Table 1. The respondents admitted knowii:: the
three different types of wetlands of which Inland Valley and Flood Plain soil= are us. for
agricultural production.

Table 1: Farmers Knowledge of Wetlaad Soils in Akwa Ibom State

Responses - Frequency _ Percentage

Yos 118 100

No |- y

Total 118 . e

Source: Ficld survey, 1995

Farmn Size ‘

The farmers fall under the simall holders farm (Table 2). More than 50 pereont of -
the farmers have farm sizes between 0.4 and 1.6 hectares.  All the farmers Jrrictise
subsistent farming. No large scale farming was idencificd in the study areas. Inspite ¢! the
extensive land area in all the study areas only a small proportion has leen pu: ato

cffective use. This is in agrecment with the observation of Ojanuga and Lokwa (34),

2
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Movtnann and Juo (1986) and Lshu,ll {1994) that in Nigena Wethmds e
-i(l'l,c.gxl

prossly undei-

s

Table 20 Favm size

Farm siee it Number of Farmers . __l_’t_v_l_c_gntagc_“__
008 23 19.49

[.2-1.6 76 64.41

2.0-2.10 - e 17 RRERT

_Above 2.4 2 - , 1.69 -
T 55 NG

Source: Ficld Sirvey, 1995,
k2
Cropping System ~
All the farmers practiced maxod cropping (Table 3).
praclice ol subsistent. Tarming,.

This is in consonant with the
Table 4 shows the crop combmation per wethud type

This reveals that the arcas are put large to arable crop production. As mdicated carlicr, the
mangrove soils are yet to be used for agricultural production in the study areas.
- - . -~ '
Fable 3: Cropping System
\\ stem Frequency Percentape
Mono cropping - -
Mixed cropping 118 100
Othors . i st i it i S
Il 118 EATE Rk =S50
Soutce: Freld Survey, 1995

Present Land Use

In the study areas swanipland farming began in Ikpa and Nwaniba sites in the late
19505 (DIV consul, 1994). Prior to this they were not uscd for crop production, but as a
soree of raphiaa pahim and ot palin which were not cultivated

The swamps are made up of permanently flooded arcas which are not smiable for
crop production and-shallower swaps. The shallower swamps are scasonally flooded and
are uscd for production of agricultural crops. There arc two cropping scasons in the
swamp areas. ‘The dry scason from late November to carly June and wet scason from Late
June 1o carly November.

The existing land usc pattemns arc the same in the two wetland types
Valley andd Flood Plain.. Cultivation of arable and pernnancnt crops are being, practiced on
these two wetlands. The Mangrove Swamps have not been put into crop production. ‘The
presant land use include:

- lnland

) Dry-Secason Vegetable and Food Crop Production
The crops produced i the wetlands are shown on “Tables 4 and. ‘The crops
were planted on flats after clearing the land when the floods have receded in
November. The debris were bumt or used in making bunds especially where
. ricc was cultivated,  Two crops are possible within the scason using local
varicties, for example, cassava (“Eko lwa™) which matures within 4-5 months:
(DHV consult, 1994), cocoyam (“Osobo™) which is planted in March and
harvested in August .
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Table 4: Crop combination per wetland Type.

Wetland Type ‘Crop Combination

Inland Valley ' Telfairia, cassava, Maize, Mclon

Telfairia; cassava, Raphia Palm,,
rice, Okra, Pepper.

Okra, pepper Telfairia, - Cocoyam, i\l:m...

“Cassav:

COCOVM,

Flood Plaint . Cassava, Okra, Pcpper, Tclfairia,

cassava, Melon, Maize Maize,
Telfairia, cassava Raphia paln,
vegetable Rice, peper, Okra.

Telfaur,
Cocovau:,
Cocoyam

Source: Ficld Survey, 1995.

.

- . ] o . 2
While immaturc plants re not dug up but are Icft. in the ground to be harvested e

following December or Janusiry.

Vegetable such as Telfairia, pepper, okra, cucumber and other food crops such s

maize, cassa¥a, melon, beans are cultivated on the Flood Plains of the Cross River dutm
the dry scason, Of all the study sites, kot Offiong in Itu Local Governiment Area prmluca
the highest number of vegotable namcly Telfairia, Okra and pepper llmt arc uscd in Akwa

Ibom Siate and beyond.

(L) ,l_gaiu[c;d Lowland _Rice and Raphia Palm Production *

Rice cultivation is not very popular among the farmers in the study arca,
As a result only very few farmers arc involved in the cultivation of swan:

" rice (Table 4 and 5). ,

‘Table S: Crop Yicld/Revenne per Heetare

DRY SEASON it WET SEASON ¢ T
Wetland Type of Yicld per ha (ton) | Revenue per | Type of Yield slevone
lype crop . ha (=N=) Crop per ha v ha
W e (tone) ¢ Nv)
Inland ‘Telfairia 7.63 93550.75 Cassinva 12.27 L
Valley cassava 10.04 62740.37 Rice 1.1 D HO66F
Pepper 2.15 63584.91 Cocoyam 15.26 Nul l?ﬁ*
Cocoyam 15.87 67180.62 Cucumlxr i2.5 50000
Cucimber 9.04 124960.0 Raphia 3323 1428
Beans - 3.6 . | 27692.31 Paim (litre)
Raphia 1500 : 9000.0 Pkra 12.1 TR
Palin (litrc). ' Yam B ! ::'nmnr
Okra ' .98 120370,50 Maize B A
Mclon 2.55 - 28333.33
Maizc 7.27 v | 45445.86 )
- Flood Plain | Tellairia 6.88 86-H)4. 135 Rice .85
- Cassava | 1157 3251-4.29 “Cocoyinm VAR
Pepper 2 GO0V - Raphia 137143
Cocoyam 9.16 730684.21 aim {litre)
Raphia 320 24800.0 :
(litre)
Okra 5.64 TRIR1.K2
Maize . 7.14 714286 .~ o A

« During-the ficld survey, it was gathered that some farmers in fkpa experimentod
Those th.a
were successfully hired experienced rice growers from Ini as labour (DHY Consult, 1994
When these labourers left coupled with the expensive nature of the project

on swampt rice cultivation. Somc of them were successful while others failed.,

R R (Y
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abandoned.  Most of these picees of End have been put to the cultivation of raphia palin
and vegetable crops.

Raphia palm is extensively cultivated in lkpa and Nwaniba sites. This raphia palin
plays  an  important® role in  the cconomy of the communily because
i provides building and fencing materials in the form of bamboos and mats as well as
strong Mbre for typing. It also provides palin’ wine which is diten distilled into “Kaikai™
(illicit pin) and these serve as traditional drinks that gencrate revenuc for the people.

(«) Vishing S &

Fishing is an unportant cconomic activity in the study acas. It is carricd owl using,
diverse equipment _such as fishing nels, hooks and conical valved Lasket traps (“Nsim™).
The dug-out canod'is the main fishing craft. In swamps with raphia palm, fishcrmen string,
their nets in between the trees to catch fish during the wet scason.

In some arcas particular at lkpa and Nwaniba holcs of 20-30mm depth with width
ol varyiny, dimensions arc dug during the dry scason. These serve as breeding arca for
fishes during the wet scason when the areas is flooded.  When the flood recedes during, the

dry season, the water in the holes:is bailed out and fishes that were bred in these holes are

harvested.  Fish farmers are known to carn between =N=1,500 and expedition (DITV

Consult, 1994), p
(«1) llunting

_ Wild animials are some to the resources of the swamp land and these are hunted all
year tound using single-barrel puns or den puns.  Assorted animalys such as antelopo, prass
cutter, including birds arc hunted. A hunter can realize as much as =N-800 a nigh {rom
the sales when an expedition is fruitful.  Hunting, particulacly in the night is carricd out
mostly in Ikpa and Nwaniba swamps. Interaction with the farmers during the lickd suivey
revealed that hunting does not yicld as much income as fishing. .

(¢) Gathering

A lot of useful materials are gathered from the swampland.  These include
medicinal plants such as guava (uscd against dmnhoc'\), papaya (against cons ln]i.nlion and
to tenderize meat), the ncem tree (against skin discascs and ‘malaria) and garcinia kola
(apainst coughing). Food, firewoods, building materials, oi! palim and raphia palm are also
obtamed from the swampland. - Swampland also provides different types of trees such as
Tectona Grandis (Teak) that are sawn for timber. Sca foods such as periwinkle, auster,
¢rabs and snails are particularly gathered from the Mangrove Swamp.

Incouie Realized From ‘The Use of the Wetlands

The cost of putting the wetlands into production and the revenue generated thercof
are resented on Table 6 and 7 respectively. From Table 7 it could be scen that the farmers
made 1casonable retums.  The yicld per hectare of the cultivated crops, for example,
cassava,
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TABLE 6: PER HECTARE COW OF PRODUCTION ON WETLAND

DRY SEASON WETSEAON ]
“Wetland | Ttem - Total Cost | & Total Total cost | v To i o
type (NS Cost () L) S
inland Land . 9754.55. 38.58
Valley Preparation 0754.55 38.58 L6890 72| 40 50
planting | Planting 3559.09 14.08 3957.95 1373
' Fertilizer 4
Application 5926.56 23.44 011563 22726
Weeding 2816.09 14 33.’4*),77 1106
Flarvesting 3228.41 12.77 330830 1117e
Total : 25284.7 ?\_\ 2 l._)__/_ =
Flood Land 5 i
plain Preparation 4677.67 32.090 7170.07 4l
Planting 3033.33 21.37 31600 1847
4 | Fertilizer .
Application 1800.0 12.68 | 1880.0S5 10.9¢ i
Weeding 24060,67 17.38 2800.067 16,93
Flarvesting 221379 11500 | 199310 PiLef
“Total___! 14191.40 3 EACYECH

ranged from 10.04 to 11.57iha for dry scason in Loth Infand Valley and Flood Prasw
(Table 5) as against 8-28/Mha given by AKADEP (Table 8). “The yicld was moderated

FABLE 7: TOTAL COST AND REVENUE PE R HECTARE OF WETLAND
(Ul TIVATED,

- DRY SEASON 4 WETSEASON ™ 1
Wetland Tolal cost | Total Gross Total Cost Total Ciross
type per ha Revenue per | Margin per ha Revenue per | Margin

L (=N~) ha (=N=) (=N=) (=N=) - fha(=N=) | =N )|
Inland 25284.7 05027.23 40342.52 | 28821.37 700880 40 | 11237
v"libv - ! - = o $5/0Ivre Samaei des or Gus ve ¢ Snrom vaepnell v s “ e e eem
“Flood 14191.46 | 62069.48 47878.02 | 17107 39 134 12.30 LO304 G
Plain

. o meare wd

L3

Physical And Chemical Properties of the Soils

The soils have fovourable characteristics for apaicultuval production. Soil bulk
density, texture and chemical propertics are among the sotl charactenstics that influe.ce is
productivity. Thesc parameters arc in a fovourable state in the study arcas Appendix 2 and
3). Generally the soils have low bulk densitics. The bulk density rangsed from 0,50 1o
0.60gc™ with & mean of 0.27gem™ with a mcan of O.17pcn ' in the flood plan soils wihile
in the mangrove soils it range from 0.60 to 1.3% cm™wute a mean of 1.02gem™ s
implics that soil compaction will be minimal, aeration will be enhanced and there v it be
casy rool penctration for water and nutriciils.

In accordance with FAQ (1974) thg soils ane come testared (Nun, Olong: aid e
Pedons), Medivm testured ukpa, Nwaniba and Lbughu pedons) and e texthwred (Hha
Offiony pedon). Soils of these textures especially the- medinm testure are known te have
reasonable proportion of walter holding pores which ai¢ necessay for the supply of
available wiler for plant use (Kandil o al., 1976; Edem, 1905), "The texture is cheracalls
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acuive. “This will promote high exchaage capacity of the soils, which will influence the
fertlity of the soils. With moderate exchange capacity as expressed by the cllective cation
exchange capac.ty (ECEC), the soils have great potentials for agriculiural production. The
mean LCC values for wetland types were 11.d48, 16.0 and 12.54meq/100g for Inland
Valley, Flood Plain and Mangrove soils respectively.  Though the ECEC is dominated Ly
cxchangeable acidity giving rise to the low ptl of the soils, the high organic matter content
-of the soils will ofTset this. This is in line with the report of Davies ct al. (1993) that in

. wetland soils with high organic mater content crops still do well at low pH relative to

¢ mincral soils.  Also humic substances produced during the decompostion lof organic
materials arc known to absop toxic cations resulting in their immobilization  anl
detoxification (Woomer ct al.;*£994).  Furthermore, organic acids from decomposing
residucs complex with aluminium (A1) in solution resulting in less toxic forms of Al i
the soil solution without changing the soil pH (bell and Besho, 1993; Woomer and
Muchena, 1995)4 Organic matter content of the soils ranged from 4.31 to 21.05 percent
with a mean of 12.59 percent in the Inland Valley soils while in the Flood Plain soils it
range from 0.55 to 13.31 percent with a mean of 6.03 percent. In Mangrove soils it ranged
ﬁ'om 0.416 to 8.81 percent with,a mcan of 3.20 percent.

Using sil/clay ratio (Appendix 2) the soils are made up of “Young™ parent
materials with low degree of weathering because they have silt/clay ratio above 0.15
inchicative of the young age of parent materials (Van Wambceke, 1902) and above 0.25
ndicative of the low degree of weathering (Asomoa, 1973). Therclore, the soils aie likely
10 have weatherable minerals that will supply nutrients needed for plant nuluuon ancl
hence their high potentials for agricultural produclnon
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APPENDINX I: YIELD OF SOMII MAJOR CROPS [N AKWA TBRONM STATE

1.7-2.5 (Fresh l_(:avcs

Under mixed cropping.

Source: AKADLEP,

1995

Crop Yicld (t/hia) iemarks :

i Yam 5-12.5 Dcpending on managcment. i

2 Cassava 8-28 Depending of management and variety. - |

3 Cocoyam 5-15 Dcepeonding on seit. Size and !

: : management. i i

4 . | Raffia palm 800-12001/ha or 60 lmproved palin under sseamp condition i

litre/day or 2145 l

litre/ha 300-80 hitre/ha Under upland conditions

5 Plamring 5-5-12 ' Under improved practice 2.5 x 2.5 l

banaanas ; spacing : 1

6 -do- £y 25 -30 .. Under improved practice of 2.5x2 5m !

e spacingy y i

7 Cowgplea 0.5-1 Under farmer’s condition ‘

.5-2 Under improved pr:u,lu,c |

8 | Rice 0.8-1.5 (paddy) For upland -

1.2-2.5 (paddy) Undcr swamp conditions |

9 Maize 0.5-1.8 (Dry Gramn) - For openly pollinated '

1.9-3.7 For hybLrid maize, depending on i

b e agrouomic practices o s
1o Tonsitoes (1) 6 (Fresh) Under o s condiion

(b) 15 (Fresh) lmproved manageimcat under rainloed .

m condition i

11 | Onions 25 Under dry scason crop ol

12 Okra 6-12 (Fresh Pods) Farmers condition |

-do 15-20 lmproved condition |

13 Pepper 0.45-1.0 (Fresh pepper) | Farmer's condition |

145 Improved practice L

| Carrot 6-10 (Fresh ("'urot) hmprove managetent > i

1! Tellainia |
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Appendis Uz Particle Size’ Distribution, Textural Classes and Bulk Densily of the
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Sails @ . s
PARTICLE SIZE DISTRIBUTION % 4
Wetland | Soil Course | Medimu | Finc CTolal | Silt Clav | Textural | Silv | Bulk
Type Sund Sand Sand Sand Class Clay | l)cn.\;ll_\‘
em : A b ] Ratie | Giem
“Tland 020 |06 0.9 455 (470 |410 120 |L 342 [ ado
valley 20-40 | 0.4 0.8 66.8 68.0 290 {30 |SL 967 |0.20
40-60 | 0.2 0.9 60.9 62.0 1280 {100 |SL 280 (010
160-80 106 0.4 580 1590 {300 |11.0 |SL 273 | 010
§0-100 | 0.8 0.5 547 .1 560 1310 }13.0 |SL 238 |00
Profile 052 |07 [57.18 |[584 |3188198
Mean . ; e
mland ] 0-200 ]3.0 3.6 804 1922 {60 (20 |S 30 (050
valley 20-40 | 2.6 4.2 67.2 742 1200 160 SL 353 [ 0.38
40-60 | 1.1 1.3 78.6 810 1150 4.0 LS 375 1020
60-80 | 2.5 4.2 72.3 790 {170 |40 LS 4.23 1010
80-100 | 3.1 2.4 80.5 860 1110 |30 3.67 | 0.00
0.35
1149 <1242 |66.49q [ 704 |228 |68 0.27
g '} L
Flood | 620 | 1.0 1.8 192  [220 1390 (390 [CL .18 |Bsp
Plain 20-40 (0.2 06 |32 40 |49.0 {470 |Siy | 1.04 |0.60
40-60 | 0.9 1.6 3.5 110 {43.0 [460 |CL 0.93 |0.90
00-80 | 0.8 05 |16 120 [47.0 [410 [Sdhy {045 {080
$0-100 | 1.1 0.9 9.0 110 |440 |450 |CL 0.9 |0.70
. 082 |1.08 |10l 120 {444 |43.0 | Silly
: Cl
Sility
: £l
Flood 0.20 0.8 1.0 03.2 650 [200 |90 Sl 289 | 0.15
Pl 20-40 | 0.5 0.1 51.8 S3.0 1370 1100 | Sl 370 1025
40-60 | 0.3 1.0 46.7 47.0 {520 |10 |SiluyL {520 |0.25
00-50 | 0.9 0.8 60.3 62.0 [330 |530 |SL 0.60 0.2
1 80-i00 | 0.8 0.6 526 | 54.72|306 | 160 |SL 2.54 10.20
0.6 082 54,72 |[56.2 [362 |70 0.22
074 [0.95 {3241 |3441(403 |250 = 0.7
Mangrove | 020 |'9.8 44 64.8 790 | 4.0 170 | L 0.24 1 1.00
12040 | 7.6 5.0 60.4 73.0 [9.0 18.0 |SL 0.50 | 1.0
40-60 3.6 |32 582 1650 [17.0 {180 [SL 094 - 114
60-80 | 4.2 11 61.7 690 |60 |250 |SL 024 | 1.29
80-100 | 5.0- 1.2 68.8 750 {50 |200 |SL 0.25 | 1.39
6.04 |338 [6278 [722 |82 9.6 e 5 L
fntand 020 |52 |38 65.3 740 240 120 S 120 | 0.60
Yalley 20-40 | 4.9 3.3 66.8 758 1200 150 15L 40 1070
4060 1 4.2 5.9 689 1790 {180 |30 [vLS 00 | 080
00-80 | 5.0 56 [704° 1810 {160 [30 |LS 533 {000
80-100 | 3.6 4.9 78.5 870 | 110 |20 5.50 | 1.30
4.58 |464 6998 |792 1178 |3.0 0.88
53071401 (6638 757 1130 | 113 I




Appendis ol

Some Chewical Properties of the-Suails Stodies

1]

EXCHANGEABLE CATIONS

] Cat | mg® K' {Na' | AT I
Location | Waetland | Soil Depth
Type cm 2
Mgar | dnlwd 0-20 2.56 ) 0o6 | ot | a2 1)
vallay 2040 288 1 128 002 008 | 163s | 1A
' 40-00 1.60 0.9¢ 0.03 | 00R% | 56 0.
00-80 1.92 0.906 003 1008 11400 | 14
$0-100 I E 1.28 007 | 009 | 24910 | 2.50
Polile 2.26 1.22 004 1009 L t3al | 142
nwan . L
“Nung Inland 0-20 0.96 0.32 10.02 0.09 | L0 | 150
Chong, valley <2040 0.04 0.32 1002 (008 | 180 | 005
| 40-60 0.64 0:32 | 0.04 008 | 1.60 | 0.55
' 6O-80 0.64 0.34 | 0.04 008 | 415 | 095
80-100 | 0.76 0.52 | 0.03 0.08 | 444 | 0.71
< X077 036 | 0.03 F00R | 266 | 0.60
. Prolile 1.73 0.79 | 0.04 0.08 | 7.83 | 1.0]
Mcan
fulaand
valley
mean
tkot Flood 1020 2.88 1096 007 |0.0718.75 | L85
Yfiong Plain 20-40 2.24 1.28 [ 0.05 0.10 | 945 [ 1.90
40-60 (.92, 1 0.62 0.04 0.10] €25 1 105
Profile 60-80 288 ]0.96 0.05 0.10 ] 5,15 1 0.830
Mecan 80-100 3.52 1.28 006 |0O.11] 270 10.50
‘ 2.09 1.02 " 0.05 0101726 | 1.22
Mwaniba | Flood Plam | 020 352 |18 YO O S R
20«10 1.92 0.04 0.03 Q.08 10Kk | 1.20
A-60 2.24 0.96 0.03 008 | 24.80 | 1.40
oh)-30) 2.56 1.28 0.02 0.04 1320 | 120
80-100 2.2 6 007 008 [ 1287 1.27
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