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RQPERT IES OF SQM’E RICE GROWING SOILS IN SOUTH EASTERN o 71 :

- ABSTRACT , |
Selected ncehgsowmg sotls m Abta, Bbonyt Imo Anambra and Enugu states were eharaetenzedi

; based on m physwal and-ehem;cal properties:. Propemes evaluated include texture, porosxty,;

: available water capacity, - hydraultc eonduetxvxty soxl ‘reaction, _total exchangeable bases; .

exchangeable acxdnty, effective cation exchange capaclty and base saturation, organic matter, .
_nitragen. and phosphorus, Results showed that the soils varied in texture from sandy loam to Ioam_

- and te stlty loam. Total porosxty ranged from 36.2 to 60.9% while bulk denstty varled from 1.04 to .. )
_ 1.60 gem” Ava}lable water capacity and hydrauhc conductivi ity varfed slightly from one locatmn to -
- another. The soils are: strongly to shghtly ac:tdlc with moderate to hxgh levels of organic matter

contents Effeettve cation. exchange capacity and base saturatlon were moderate to ‘high. The so;ls :

: have fowto moderate levels of nutrtent eoncentrattons

 INTRODUCTION
o ‘Rice is an 1mportant food crop in ngena
. and greater part of the quantity coﬂsumed

‘State Akaeze and Abakailkl in” Ebonyt ‘

' State, Adani in Enugu State and Omor in

Anambra State: Very little is known about

~ the physico-chemical properttes of these ©

Locally is tmpmted In an attempt to reduce :

the dependence on heavy importation, the
Federal Government’ of Nigeria“initiated
'~ several agricultural programs, mcludmg the
presidential initiative in rice. ‘A large area

- “of inland valley soils developed over shale.
- inthe middle belt and southeastern’ ngeria R
" ate known to support small scale  rice

~ production.” It is estimated that about
610,000haare ‘planted-' to. rice crop

;initiative on  rice,

soilsthat have sustainedrice production for
centuries. In order to boost local production
and achieve the goal of the presidential
information on the
characteristics of the soils already

" supporting Tice - productlon is necessary. ~
- The objective of this study is to determine -

.and document the physical and chemical

' ‘_(Nyameng, 1987) Important nce growmg_ ,

communities in southeastem Nigeria

«mclude E»‘Ibemaa in Imo State Bende mAbia . ‘
) . .‘. 91 7'.

propetties of the rice growing soils m
southeasterangena :



- "'VIATERIALS AND METHODS
The study was conducted at Michael
‘Okpara University of Agriculture,
Umudike. Soils for this study were
collected from ‘Bende, Uboma, Akaeze,
Omor and Adam located in Abia, Imo,
“Ebonyi, Anambra and Enugu states
respectively. Representative samples were
obtained at depths of 0 15cmand 15 30cm
using soil auger. Soil samples were
collected in at least three spots in each
location. The samples collected at each
location were bulked by depth. The soil
‘samples were air-dried and made to pass
through 2mm sieve for particle size and
chemical analysis. The particle size
analysis was carried out by Bouyoucos
(1951) hydrometer method, using sodium
hexametaphosphate as dispersant. Soil pH
in 1: 2.5 soil-to-water ratio, was determined
using a combined electrode ‘pH meter.
. Organic. carbon was determined by the
dichromate wet oxidation method (Walkley
and Black 1934). Total nitrogen was
determined by the macro-kjeldahl method
of Black. (1965). Available phosphorus was

determined by Bray and Kurtz (1945)

number II method. Exchangeable cations in

the soils were extracted with: neutral:

ammonium acetate. Exchangeable Na and
K were measured with flame photometer,
while Ca and Mg were determined by
EDTA titration method. Exchangeable

acidity was determined by the method of |
Mclean (1965). Total Exchangeabie Bases
- (TEB) was obtained by the summation of -

the exchangeable bases*(Na, K, Ca and
Mg). Effective Cation Exchange Capacity
(ECEC) was calculated as the sum of
exchangeable metallic cations and the
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exchangeable acidity. Base saturatiofi was

“determined by multiplying the quouent of

TEB to ECEC by 100.

Also, core samples ‘were collected at each
site for determinaion of - hydraulic
conductivity, bulk density; total porosity
and available water. Hydraulic
conductivity of saturated soils was
determined by the constant head method of
Klute (1965). The bulk density was
determined by the core method of Black
(1965). Total porosity was calcuiated s
Bulk density / particle densﬁy x . 100
Percentage Water Content at Saturation
(WCS) was calculated as follows: %WCS =
Weight of wet soil / weight of dry soil x 100
Percentage Water Content at Field Capacity
(WCF) was determined. by allowing the
saturated soil to freely drain for two days
after which the soil was weighed to
determine the moist weight. The soil was

~ thereafter dried and weighed again. The %

WCF was calculated as weight of moist scil

{ weight of dry soil x:190. The analytieal
* data obtained were subjected to analysis of

variance (AN OVA) Means separation was
carried out by -Fisher's Least Significart

Differentat 5% probablhty

RESULTS AND DISCUSSION
Physical Properties '
The physical properties of the sml are shown

“in table 1. The texture of the soils ranged

from loam at Bende and Ubema to sandy
loam at. Akaeze anid silt loam at Omior and
Adani. Sand dominated the topseils of
Bende and Uboma being 52.3% and 67.4%
respectively and decréased slightly at the
lower depth. Percentage sand was
significantly (P<0.05) higher at Uboma than
at the other locations at both depths. The



texture of the smls atAdam and Omor were and Uboma sg;ls ngh values _of total
he . silt. - porosity, were obtamed at Bende and Omor
percentage sﬂt were- stat;stically sumlar at, surface and sub-surface honzons ‘At these
boﬂ: locanons but mgmﬁcantly (P<0 05)f . locations, “total porosxty ranged between

Adam and Uboma' soils were

The | percentage water content af &

Bende' ,'surface “"and sub-surfaee ‘sotls.

honzons The bu;lkﬁ&er;s‘lty of Akaeze ‘so the'() iScm soil depth The valie obtained

(1, 56g/cm) ‘was sxgmﬁcantly (P<0 05)'_7.—, L at Beniie was s1gmﬁcantly V(P<0 05) }ngher :

higher thanthat of the other soils at the 0 - . than that at the other locations. Results
15¢m depth.'g\t the

densify of A,kaeze, and Omor soils were

Sty (<005 b Basde

60‘7%_;5111 53.7% fo; topsml and’betwéen
60 9%'ag 6:2% for sub-Soils respectlvely :
: ‘th‘: 0 150m soﬂ depth total porosny m‘

SIgmﬁcantIy (P<0 05) l‘ower than the’values‘_

(WCS) of the soils studied was mghesc'at' |

 value was obtained in'Adani soil at

' 30cm depth, the bqu; (Tab]e 1) showed thaf WCS was snmla: m’_




At the 15 300r‘n';<deﬁth“ WCS was

significantly (P<O 05) hlgher in Bende soil

relative to the other soils. - High values of
water content at field capacity (WCF) were
recorded at Adani top and sub-soils. In this
location, percentage WCF ranged between

" 'Akaeze top and sub-seﬂs resulted in the

50 and 68.2% as compared to Akaeze where
percentage WCF - were 34.6 and 3 l'f‘”lr"/q at’
‘surface and sub-surface horiious.

respectlvely The percentage WCF of the
sub-soils of the five locations did not differ
statistically.The available water ‘capacity

was highest at Bende, at both top and sub-
soils-.valués -ranged--between 260.97 -and

25.67%. The lowest values were recorded at
Adani. surface soils and Omer sub-soils,
with values of 12 60 and 15. 63%
respectlvely This is a réflection of the hlgh
percentage clay tecorded dt Bende and low

- these~ locations.

reduced acrdlty of the soils recorded in
The accumulation of -
organic matter in the soil due to “the
decomposmon of residues from:-the
vegetation cover shouldhave led to reduced
acidity as a result of complexion of soluble-
Aluminium by organic matter (Hue and
Amien, 1990; Aluko, 2001). The organic
matter contents ranged from 1.81 t05:57%
in the topsoils, while -the values ranged
from 1.58 to 4.76% for the sub-surface
horizons. Reduced microbial activities due

. to peorsoil aeration is one of the reasons for

percentage clay 'obtained at Adani and

Omor. Soils that have high clay contents-
have, more water storage capacity (Gupta

and O'toole ,1986). The saturated hydrauhc ,
conductrvrty (Ksat) was greater in theA.

 surface and sub-surface soﬂs of Bende with

values ranging ‘between *0.023ciimin and’
0.036em/min - respectively. The: ‘analytical*
results showed no significant difference in. -
Ksat values-among the locations at 0 15.and:

15 30cmsoil depths e
Chentical Propérties *~

Some chemical. propertles ef the soﬂs are
shown in Table 2. The rice growmg soilsare .

genérally acidic.“The pH in water ranged

from 4.78 at Adani to 6.36 at Bende at the s

surface and 4.94 to 6.43 at the sub-surface
horizons. The high percentage of organic
matter obtained ‘at Bende, Uboma and

94

-the generally high organic matter contents
of wetland soils (Wild,,K 1958).
Exchangeable acidity (EA) was Bighest-at
Uboma location. EA in the surface soils of
Bende, Adam ‘Akaeze and Omor were
statistically similar, it significantly (P <
0.05) lower than the values in IJboma soail.
The effective cation exchange capacity
(ECEC) ranged betwéen5.27 20,50 and’
4.65:14.07cmolkg™ mﬂresurfafeeandsub-%
soil horizons of Bende and Akaeze. soils .
respectrvely Accordmg toF agbam1 (1994)
cited by Atuko‘ef al, (2001); values below"
chlekg«. are .-considered marginally.
adequate while ECEC values above 20
cholkg" show ‘high' $uitability for érop”
production;: i The.,base- saturation - (BS)
values werg highest in Bende and Omor,
ranged between ‘91, 63 and "88.23%: and
82.27 and -8360% - - resgpectively as
compared. to .the:: low values of 59.77% .
recorded at Adani surface soil and 48.73%
obtainéd at Ubema sub-soil. The high base
saturation of the soils isdue tof their equally -;
high TEB, which have relatively high Ca,
Mg and K The relatrvel‘f‘ hrgh “Eé‘EC and“’

respons1b1_e for sustalmng the_ tradrtxenql
cultivation of rice in these areas.

gy



Table 2, Some Chemlcal propemes of rice growmismls in southeastem N{g_»wla

BCEC 2 'BS e

, CopH “pH 0. C ~“EA- . -TEB:

oo Loeations . - (water) KOl (%) - —ommm—oans cmol kg meotmdmmnelen | {%)
L T O T BEEHI 0-15cm : ‘ S

. Bc;nde , . 6.36 L5821 323 173 ‘18.77 3005 - 9163

. Uboma . 530 7363 2.70 487 7.50 1237 0 6103

: Akaéze ‘531 3800 266 . 2.60 . 555 “g15 T 6683

,Omor: . ...05260 . 374 Y C U267 - 1243 15.09. - $227 - ..

.. Adani . 478 3.82 105 207 .. 320 527 3977

T Lsd 005 C T 0.55 C 042 " 063 L4 2014 £ 224 7 1741
L De;gh—ls 30cm ;

: Bende . 643 _526 . 2.19 143 1219 1362 - 8823
Uboma . B 5.1 S 276 553 . 5.44 10.97 48.73
Akaceze 1533 3.63 2.16 337 6.37 9.94 66.07

. Omor 545 3.1 1.19 2.33 11,76 14.07 33.60
Adani 494 3.73 0.92 1.53 73.05 465 66.87
Lsd 0.05 037 - 0.30 1.60 0.84 442 4.20 15.78

- EA = Exchangeable acidity; TEB =Total exchangeable basis ; ECEC =

Effectwe cation exchange fcapacity, BS Base saturation

Nuirient Concentrations _
Table 3 shows the nutrient concentrations
of the soils. The nitrogéh cdntéht of the sbils
is” generally Tow, but thh hlgher
concentratlon in the solls wherethe Ofgamc
matter content 1s high. High nitrogen values
were obtaitied at Bende and Uboma surf_ e

and. sub—surface soils. All the rice gmwmg;t
soils in the area ‘under mvestlgatlon had
avmlable P centents greater than. 10 mg kg
'. Soils with P values below 10 mg kg " are:
generally consxdered margmaﬂy sultablef
whﬁe soils with P values greater than 20 mg
kg "are con31dered hlghly suuable (FAO
1976). Nxtrogen and P are orgamc matter
: dependent and are feleased into the soils as
organic matters mmerahze (Agboola and
Cotey, 1973). Potassium is a key-¢lementin’
the fertilization of agricultural crops.

(Kyuma et al.,

Potassiym status of Bcnde and Akacze top
" soils and Uboma and Bende sub-soxls were“

greater than 0.2 cmolkg glven as cntlcal

levels of exchangeable K (Kyuma et al.,
1986). The level of exchangeable Ca m_ 

Benede Akaeze, Uboma, Omor auiAdam

" ranged from 1.73 to.11.07 cmolkg™. Th

concentraﬁdhs of H.07and 10.53 cmolkg o
obtained rcspectlvely at the surface and“

) sub-surface honzgns of Bendc soﬂ are hlgh,

and unexpected. Most of the. values of Ca
obtained .were abeve 4 cmolkg” whish is
regarded as the lower limit for fertile soils
1985). The contents ‘of
exchangeable Mg ranged from 1.07 t0 6.93
cmolkg™. These vaiues wete” ébove 0.5
cmolkg regarded as the crmcal lcvci
‘(Landen, 1984)
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- Ta‘bie 3. Nutrrent coricentrations in some rice growing soﬁs r southeaatem Nig gena

Total N Avail. P Ca 7 . Mg+ co K T Na
.. Location (%) - (mg kg ) - —=mmn- cmol kg "“";'ﬁ""'f‘ﬁf""f.,;';
e Depth O’—ISem LRI AT SR
Bende. - - - 031 . 3250 . 11.07 693 . 065,_* ;30 12
o Uboma - . w70t 942 T 36,00 f E 480 v 240700 020 -7 T009
- Akaeze - - 0.07 1 -43.67 347 0 A3, 825 o1
CeOmef T 008 Y 20067 82y V373 e 033
- Adani - . 0.06 L2267 - 133 o200 u Tl B ol
* Lsd 0.05 - 007 ‘ "ns ‘ 173 4 1.22 _0.14
T ’ B T \ Depth IS Sﬂcm St
- Bende: .- 0.25 -23.67 lﬂ 53 - 453 - '0.36
: ;~Uboma s 009 22 90,,', 333 o _l 87» SRR X | R o
- Omer...,-. .} w0006 - s 17330 0 LIRS 7*.3,\6(1':‘.'5" A9 1
Adani 0.04 “21.50 187 i D07 it ae 00T 0
Lsd 0.05 . -0.06 ns 2 19 ; T 1 32 0 07

L mode;@te eto‘ h;gh levels of o:agamc matter
-confent -and base: saturation: In terms of
fertility status, the soils: have’dow to

Concluston B S IR
“The' rice: grong soﬂs in Southeastern
. Nigeria showed -some similarities and
minor differences in their physical and moderately hl)gh levels. of»nutrlent»
chemical properties. Their textures -vary;,_jis:oncentmtlons Other . SOllS with, similar
from sandy loam to s;lty loam. They have characteristics can support rice productlon N

fairly high water “holding . capacity. ':‘Improvmg the fertitify status of these"$oils
Chemically, the soils are generally acid will sustain enhancedrlce productlon inthe

with.low. to moderate:level of ECEC.and - .
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