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ABSTRACT
A greenhouse study was conducted at the University of Nigeria, Nsukka to evaluate the effect of com-
posted oil pam bunch waste for improvement of somesoil physical properties, organic matter status
and growth of oil palm seedlings under different water management conditions. The experiment was
a4 x 3 factorial fitted into completely randomized design with three replications. It consisted of 2 fac-
tors-composted oil pam bunch waste and irrigation intervals. Composted oil pam bunch waste was
applied at 0g, 100g, 200g and 300g/seedlings/polybag. The different moisture regimes were imposed by
observing irrigation intervals of 7days, 14days and 21days after irrigating the soil in the polybag to field
capacity water content. Result showed that every 14 day intervals of irrigation significant (P<0.05) gave
the lowest bulk dengity, as well as highest aggregate stability, mean weight diameter and organic matter
compared to 7 and 21 day intervals of irrigation. Smilarly, every 14 days irrigation intervals showed
(P<0.05) effect on all growth parameters of oil palm seedlings throughout the growth period. How-
ever, lowest (P<0.05) bulk density,dispersion ratio as well as highest (P<0.05)aggregate stability; mean
weight diameter and soil organic matter were observed with the highest rates of 300gcompost/polybag
compared to other compost rates. Result also indicated that the application of 300gcompost/seedlings
gave highest (P<0.05) effect on all growth parameters studied compared to other compost application
rates Generally, the application of 300g compost/seedlings/polybag was most effective in improving the
soil properties and growth of oil palm seedling under 14 day irrigation intervals.

INTRODUCTION

Tropical soils are highly susceptible to deg-
radation under continuous cultivation without
putting conservation measures in place. Ulti-
sols, a prominent soil order within the tropics
are subject of low productivity and soil degra-
dation, and exhibits characteristics that makes
its management important. These characteris-
tics include low water holding capacity, poor

surface soil stability and relatively high bulk
density (Babalola and Obi, 1981).They are also
coarse-textured with low organic matter con-
tent (Igweet al., 1995; Mbagwuet al., 1995). As
human populations are increasing more lands
are being brought under cultivation, including
marginal lands that are practically vulnerable to
degradation by such processes as erosion, deple-
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tion in soil organic matter and nutrient (Owin-
oet al., 2006). To increase soil productivity and
crop yields farmers now apply mineral fertilizer.
However, continuous usage of these mineral fer-
tilizers has been found to decrease base satura-
tion, increase acidification and physical degra-

dation (Isherwood, 2008).

Researchers (Aoyama et al., 1999; Olayinka,
2009) have recommended the application of
organic manures to tropical soils as sources of
nutrients because of the inherently low organic
matter content, and low activity clays predomi-
nant in the clay mineralogy (Okusamiet al.,
1997). Application of farmyard manure to soil
improves crop performance, soil fertility, soil
organic matter, microbiological activities and
soil structure for sustainable agriculture (Blair
et al., 2005; Kunduet al., 2006). The application
of organic materials influence the degree of ag-
gregation and aggregate stability and can reduce
bulk density, increase porosities, water holding
capacity, moisture retention and transmission,
and drought resistance in plant (Cheng et a.,
1988).

The West Africa oil pam (Elaeisguinensis-
Jaeq) is perennial monocotyledons which be-
long to the family Arecacena (Hartley, 1988).
The fruit pulp and nut provide palm and kernel
oil, respectively (Coley and Tinker, 2009). The
oil palm industry constitutes a significant sec-
tor of the Nigerian economy providing food and
raw materias for the confectionery, and oleo-
chemical industry. As a result of the intensive
nature of its cultivation, oil paim provides gain-
ful employment for many Nigerians. At present,
pam oil production is second to that of soybean
oil in terms of world vegetable oil production
and the demand for palm oil is expected to in-
crease in future (Yusuf, 2007; Coley, 2009).To
ensure self-sufficiency in palm produce, con-

certed efforts are needed to develop strategies
for improving the crop performance under de-
graded conditions of ultisols. Therefore the pre-
sentstudy was designed to determinethe effect
of composted oil palm bunch wastefor improve-
ment ofsome soil physical characteristics, or-
ganicmatter status and growth of oil palm seed-
lings under varied irrigation intervals.

MATERIALSAND METHODS

Description of study area This study was
conducted at the greenhouse of the Department
of Soil Science, University of Nigeria,Nsukka.
Nsukka, is in Enugu State in the derived savan-
nah agro-ecological zone of Nigeria The area
lies within latitude 060521N and longitude
070241E; with a mean elevation of 419 metre
above sea level. Humid tropical climate pre-
vails with  annua rainfall of 1700-1800mm.
The rainfall pattern is bimodal and falls be-
tween April and October, while the dry season
is between November and March. The area is
characterized with mean annual maximum (day)
and minimum (night) temperatures of 310C and

210C, respectively, while the average relative
humidity is rarely below 60% (Asadu, 2002).

The soil used for the study has been classified as
TypicKandiustult, derived from a false bedded
sandstones (Akamigbo and Igwe, 1990).

GREEN HOUSE STUDY

Soil sampling and analysis. Topsoil from
0-15cm was collected and sieved using 2mm
mesh. Some portions were analyzed for initia
physico-chemical properties.

Preparation of composted oil palm bunch
waste (COBW): Materials used for the compost-
ing were oil palm bunch waste, poultry drop-
pings and palm oil mill effluent. Oil palm bunch
wastes were shredded into smaller particles.
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The shredded bits were packed in windrows
(aerated compartment) and mixed with poultry
droppings in aratio of 4:1(bunch waste: poultry
droppings). Palm oil effluent was added to in-
crease microbial activity and to reduce the C/N
ratio. The heap was turned weekly and mois-
tened with the effluent for proper degradation.
The composting process lasted for 10 weeks af -
ter which the compost was air dried in prepared-
ness for chemica analysis. The overal proce-
dure was the method adopted by Hang (1993)
and Catton (1983).

Chemical analysis of the uncomposted and
composted materials used for the study: Sam-
ples of the base materials including the oil palm
bunch waste, palm oil mill effluent, poultry ma-
nure and the final compost were crushed and
passed through a 2mm sieve and chemical prop-
erties such as pH, total N, available P, exchange-
able bases and organic carbon were determined.

Pre-nursery establishment of oil palm seed-
lings. Pre nursery polybag measuring 12.5x
25cm were filled with sieved topsoil and pre-
sprouted oil palm seeds sourced from the Nige-
rian Ingtitute for Oil Palm Research (NIFOR),
Benin City were planted out. A shed was erected
for the pre-nursery to prevent the seeds from
desiccation, and cultural practices such as weed-
ing, watering and disease control were observed.

Main-nursery establishment: At three leaf
stage, i.e. after 10 weeks of growth at the pre-
nursery, all healthy seedlings of uniform growth
were selected and transplanted singly into each
prepared main nursery poly bag measuring 40cm
X 45cm. The main nursery polybags contained a
mixture of 7kg sieved topsoil and the composted
oil palm waste according to the treatment levels.
They were carefully arranged in the greenhouse
and watered uniformly for a period of three
weeks in order to obtain good plant establish-

ment. The various irrigation intervals were then
established every 7, 14 and 21 days. Cultura
practices such as weeding and pest control were
observed. The oil pam seedlings were weeded
regularly by hand picking and Dithane M45 was
sprayed every fortnight to control moderate in-
fection of freckle.

Experimental Design: The experiment was
laid out as 3x4 factoria in a completely rand-
omized design with three replications. The fac-
tors included composted oil palm bunch waste
and irrigation intervals. Soil moisture deficit
was imposed by observing irrigation intervals
of 7days, 14days and 21days after irrigating the
soil to field capacity. The composted empty fruit
bunch wastes were applied at four levels, thus,
0Og, 100g, 200g and 300g per seedling/polybag.

Irrigation procedure: After the three weeks
period of uniform watering in the greenhouse,
the polybags were weighed 48 hrs later so as
to determine the weight at field capacity by as-
suming that free gravitational water would have
stopped draining (Richard and Weaver, 1944).
The water stress was imposed by observing ir-
rigation intervals at every 7, 14 and 21 days
from the field capacity water content. The nurs-
ery polybags were also weighed at the different
irrigation intervals so as to determine the level
of soil water depletion. The deficit in soil water
at the different irrigation intervals was ascribed
to be the approximate water loss by evapotran-
spiration. The deficits were estimated and the
calculated amount of irrigation water (volume)
was added to raise the soil water to the predeter-
mined field capacity following the procedures of
Boutraa and Sanders (2001).

Growth measurement: Plant height which
was measured as the distance from the soil sur-
face to the tallest leaf and the number of leaves
per seedlings was determined by counting the
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fully unfurled leaves on each plant. Stem girth
was measured with a screw gauge placed at the
maximum girth of the seedlings. The leaf area
was estimated as the leaf length multiplied by
its maximum width multiplied by 0.05 follow-
ing, Harden et a. (1965). Data were collected
at 5, 8 and 12 months after planting. Core and
surface soil samples were collected at 6 and 12
months after planting for the determination of
bulk density, aggregate stability, mean weight
diameter, dispersion ration andorganic matter
respectively.

LABORATORY METHODS

Physical properties. Particle size distribution
was determined by hydrometer method (Gee
and Bander 1996). Bulk density was measured
by the core method, as described by Blake and
Hartge (1986). The distribution of water sta-
ble aggregate was estimated by the wet sieving
technique described in detail by Kemper and
Rosenau (1986). Mean weight diameter was
calculated using the method of Van Bavel as
modified by Kemper and Rosenau (1986). The
dispersion ratio (DR) of Middleton as described
by Mbagwu (1990) was used as an index to de-
termine micro-aggregate stability

Chemical properties:Soil pH was determined
in 1:.25 soil to water ratio using pH meter
(Mclean, 1965). Total nitrogen was determined

by semi-micro kjeldahl method (Bremner,
1996). Organic carbon was determined by chro-
mic acid wet oxidation method of Nelson and
Sommers (1982), while organic matter was de-
termined by multiplying percentage organic car-
bon by 1.724. Available phosphorus was deter-
mined using Bray No 1 method (Bray and Kurtz,
1945). Exchangeable bases were determined
by IN neutral NH4OAC saturation method of
Grant (1982).

Data Anaysis: The statistica analysis was
performed using Genstat Statistical Package for
the analysis of variance (ANOVA). Treatment
means were compared using the Fisher’s Least
Significant Difference (F-LSD) at 5% probabil-
ity.

RESULTS

Table 1 shows the properties of the soil before
treatment application. The soil was sandy loam
with a high percentage of sand, low percentages
of clay and silt. Thetextural class may negative-
ly affect plant growth by exhibiting low water
and nutrient retention capacities. The soil was
low in pH, total nitogen, available phosphorus,
exchangeable (potassium, calcium, magnesium,
sodium) and organic matter respectively.Table 2
showed the chemical properties of the materi-
als used during the nursery media composting
and composted oil palm bunch waste. Chemical

‘Table 1: Initial physico—chemicul pruperties of the soil used for the study

Characteristics

Fine sand (%)

Coarse sand (%)

Silt (%)

Clay (%)

Textural class

pH {Ha0}

Total nitrogen (%)

Organic matter (%)

Organic carbon (%)

Available phosphorus (mgkg ™)
Exchangeable potassium ( cmni'i{ig' h
Exchangeable caleium {emaolkg )

Exchangeable sodium {I:E_u-_ll_u'ﬁ'_'_}_____ e
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_Velues
26
30
11
13
Sandy Loam
4.4
0.03
1.15
0.67
9.14
0.06
202
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Table 2: Chemical propertics of the materials used for composting OBW and composted OBW

Properics Pouliry Manure POME SOBW Composted OBW
pH (H:l) 58 33 73 8.2

EC{ds/m) 18.80 7.44 10,44 34

Total nitrogen (%) 162 0.44 036 124

Porassium (%) 1105 0.4% 1.30 .81

Magnesium (Y} .32 0.7 0.24 3.12

Caleium (%) 1.89 042 .49 4 82

Phosphorus (%) 0.05 0.02 0.04 0.65

C/M ratio .39 7.00 3547 17.85

Crganic Carbon (%) 0.64 3.08 12.77 40.00

“POME = Palm oil mill effluent, SOBW=Shreddcd oil palm bunch waste C/N = carbon/nitrogen ratio

analysis of the composted oil palm bunch waste the highest values respectively relative to con-
showed higher nutrient composition in terms of  trol (0gCOBW!/polybag/seedlings). At 8 and 12

total nitrogen, available phosphorus, exchange- MAP, fertilizing with 300gCOBW/seedlings
able bases and pH relative to the raw materials. gave the highest values compared to the con-
The composted oil palm bunch waste had alow- trol 0gCOBW/seedlings. The interactions be-
er C/N ratio compared to the raw oil palm bunch tween irrigation intervals and composted OBW
waste used for the composting (Table 2). showed significant differences only at 8 and 12

MAP (Table 3).

Effects of treatments on growth of oil palm R
seedlings

est (P<0.05) value was obtained at irrigation in-

tervals of 14 days. On the contrary, a 8MAP, P oSMeR ¢ EMAP | LIMAP |
highest (P<0.05) was obtained under 7days ir- §  ~ N
rigation intervals. At 12MAP, highest (P<0.05) Fig 1: Main effect of irrigation intervals on stem girth

o _ at 5, 8 and 12MAP
value was observed at 14 days irrigation. Figure

. . . =g, e bsd=20 VT

Stem girth: Figure 1 showed main effects £ 0 (et -
of irrigation intervals on stem girth of oil palm £ l’:l‘. l l IJ 11
seedlings at 5, 8 and 12 MAP. At SMAP, high- - I B
g lFgg Fgg Py

2 showed main effect of compost on stem girth ‘ ~ A

of oil palm seedlings at 5, 8 and 12 MAP. At H LoD 8 Led=155

SMAP, highest (P<0.05) value was obtained at f; s i L 1l

3009COBgVV. SiEniIar trzend were observed at 8 g '—I"I_l l_]tU1_TIm!
At SMAP. Table 3 showed that the highest SEEE Fggd 2iig

stem girth value was observed at 14 days in- & MAP ' SMAP LIAP

tervals of irrigation. At 8 MAP, every 7 days
intervals of irrigation recorded the highest.
Whereas at SMAP, 14 day intervals of irriga-

tion gave the highest stem girth compared to Plant height: Figure 3 showed main effects
7 and 21 days |rr|gat|o.n intervals respectively. ot jrrigation intervals on plant height of il palm
At SMAP, composted oil palm bunch waste 8- gejings ot 5, 8 and 12 MAP. At SMAP, high-
plied a 200g/seedlings and 300g/seedlings gave gt (P<0.05) value was obtained at irrigation in-

Fig 2: Main effect of composted OBW on stem girth at
5, 8 and 12MAP
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Table 5: Effect of composted oil palm bunch waste on stem girth (mm) of oil palm seedlings under

different irripation intervals at 5, 8 and 12 MAP

5 MAP B MAP 12 MAF

[mgdtmn anfervals (days) rrigation mIl:r\ruI:. {days) [rngnlm.'l ||;:g_1.u.|&;;j.nd_z,_|
COBWig/polybag) 7 il Mean T 14 2 Mean Menn
Tl 0gCOBW 102F 1010 1003 (053 184 053] J"'IS 15.37 IBHS ]Ej{l IﬁﬁH 17.01
T2 II'_II'_Ig{_'i}H.w 138 113 11LE2 11,66 1868 16TI 1SH  16.TR 1938 Io0E 1TOR 1HS)
Ti= 200gC0OBW 1225 10187 103%Y 1LE6 1897 1624 |49 1672 1935 2017 B2 195E
T4= 10dgCOBW 19 1207 I1LET 1183 1978 1550 (505 1621 2046 2008 1802 1979
_Mean 1058 10163 1027 1856 604 1433 18" 024 1737
Tl l"il} 0,05 M5 1.91 2.00 .

COBW; Composted oil palm bunch waste. MAP=Manths after planting

tervals of 14 days. However, at SMARP, highest of irrigation. At 8 MAR,

every 7 days intervals

significant value was observed under 7days ir- o jrrigation recorded the highest. Whereas at

rigation intervals. At 12MAP, highest (P<0.05)

value was recorded at 14 days irrigation inter-
vals (Fig 4). Figure 4 showed main effect of
composted oil palm bunch waste on plant height
of oil palm seedlings at 5, 8 and 12 MAP. At
5MAP, highest (P<0.05) value was obtained at

300gCOBW relative to the control (OgCOBW).
Similar trend were observed at 8 and 12 MAP
(Figure 4)

At SMAP, Table 4 showed that highest plant
height value was observed at 14 days intervals

Egg -Il'l
5 ol
Ezcw
Eﬂr
= r--

Hig 3: qu e pghp of wngzﬁmpmteryalﬁzmpplant
height (cm) at 5, 8 and 12IMAP__ :

Table 4: Effccts of composted nil palm bunch

8MAP, 14 day intervals of irrigation gave the
highest stem girth compared to 7 and 21 days
irrigation intervals respectively. At 5, 8 and
12 MAP composted oil palm bunch waste ap-
plied at 300g/seedlings gave the highest values
respectively relative to the control (0gCOBW/
polybag/seedlings). The interactions effects be-
tween irrigation intervals and composted OBW
were significant throughout theduration of the

study(Table 4).

] ]
E e Led=4.47 ;
'i E 80 - £ —Lsd=3.00 = :
| 3 60 [tuease- = Illll
CES e HHH THT
| i j ]
B zEEE zEEE i@ |
! 8888 8888 SE8E
| “g38 888 [®g8¢
| - : '

|F|g 4: Maih effaawef composteter palm mrmnwvmte
lon plant height at 5, 8 and 12 MAP__ &

waste on the plant Beight (em) ot oil palm scedlings

Imrier different irigaiion intervals at 5, 8 and 12 MAP

—————

3 MAT & MAF TZhAP

iugﬂm_uﬂmuﬂu}_ﬂ ]_1Lg|_.:gn Jntrndla {ddiva) Irnggtlo‘n intervals (daye]
COD%W ppolybaey 7 Mean 7 Mearn 7 14 21 Mean
Ti= (g CORW '-'T I.i" 315 ALIR 29E2 5219 45 b L ‘IU.BT.I 17.36 6044 ATk 5150 AR
T2 100eCoRw TS MEF 4ol A6 FLED OS54 4045 F2A00 6F A5 AGdd FES52 Gleh
T3~ W0 CORW 3257 30K 3XAS 0 3LAS 57407 3004 4747 MR T367 BG4 EOR9 TF17
Td= 0O FIO: 4243 3075 374X B0 S6TDO RS0 SR 7T ERAE O S1A9 0 A

Mean 3230 1841 3404 6 3455 dpA7 6785 7137 ETLS

T-1.5T0 DS 171 510 e

T CORW: Composted oil palm Bunch waste. MAP =Muon ths after pi.mung

Leaf Area: Figure 5 showed main effects
of irrigation intervals on leaf area of oil palm

seedlings a 5, 8 and 12 MAP. At 5SMARP, high-
est (P>0.05) value was obtained at irrigation in-
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tervals of 14 days. At 8MAP, highest (P<0.05)

value was observed under 7days irrigation inter-
vals. At 12MAP, 14 days irrigation intervals had
the highest value (Figure 5). Figure 6 showed
main effects of compost on leaf area of oil palm
seedlings a 5, 8 and 12 MAP. At 5SMARP, high-

est (P<0.05) value was obtained at 300g/COBW

relative to the control. Similar trend were ob-
served at 8 and 12 MAP.

At SMAP, Table 5 showed that highest |eaf
area value was observed at 14 days intervals
of irrigation. At 8 MAP, every 7 days intervals

o Lsd=1.87
Ll e
E 5 e o r e et o g
— ra I
E%ﬁ;mm-mu ol
& 5 . i I_
'jS@ T

¢ = xt - i

iz - - I

! = = E : E g 3 P r_‘;_ |

| : I

L smap BMAP  12MAP i

Fig 5: Main effect of irrigation mtervals on Ieaf area at
5, 8 and 12 MAP

L eaf number: Fi guFe 7 showed ‘;nai'n effects
of irrigation intervals on leaf number of oil palm
seedlingsat 5, 8 and 12 MAP. At SMAP, highest
(P<0.05) value was obtained at irrigation inter-

vals of 14 days. On the contrary, at SMAP high-
est (P<0.05) value was obtained under 7days ir-

rigation intervals. At 12MAP, highest (P<0.05)
value was detected under 14 days irrigation in-
tervals. Figure 8 showed main effects of com-
posted oil pam bunch waste on leaf number

of irrigation recorded the highest. Whereas at

8MAP, 14 day intervals of irrigation gave the
highest stem girth compared to 7 and 21 days
irrigation intervals respectively. At 5, 8 and
12 MAP, composted empty oil palm bunch ap-
plied at 300g/seedlings gave the highest values
respectively relative to control (OgCOBW/poly-
bag/seedlings). The interactions between irriga-

tion intervals and compost had significant effects

on leaf area of oil palm seedlings throughout the
sampling period (Table 5).

I
|
!
[
1 E % T:.lm --_:-”-.—--.- '._ PO e s ek e e _:
3 E-F-T-‘-'if%.‘-'iil TR ,
2 2z %% zzz=z lzzzz |
§ FERE BEiE Bafl
! A ) ! oo
S jEEpEe BELE R
.: = omom i E M EI E E H
5 MAP Al AP .! 12M8F
L

Flg 6: Main effect of compost on leaf area at 5, 8 and
12 MAP

of oil paim seedlings a 5, 8 and 12 MAP. At
5MAP, highest (P<0.05) value was obtained at
200gCOBW relative to the control. At 8 and 12
MAP, highest significant value was observed at
300gCOBW relative to the control (Figure 8).

At 5SMAP, Table 6 showed that highest |eaf
number value was observed at 14 days intervals
of irrigation. At 8 MAP, every 7 days intervals
of irrigation recorded the highest. Whereas
a SMAP, 14 day intervals of irrigation gave
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the highest leaf number compared to 7 and 21
days irrigation intervals respectively. At SMAP,
composted oil palm bunch waste applied at
200g/seedling gave the highest values respec-
tively relative to control (0gCOBW/polybag/
seedllngs) At 8 and 12 MAP, fertilizing with

) 10 (T SR O SR S PR

—-—--—Lm—n,ss—
5 B
-1
5 6 Ls.d—r.l.: ------
= o4
L 2
: 0
| 53 g 5 : b
! = £ B 2 :3.
|
FiGT7NTATY SF Tt OF 1771 Gt O TATerv AT S On Tesf umber

at 5, 8and 12 MAP

Effect of treatments on soil propérties i

Bulk density: Figure 9 showed main effect
of irrigation intervalson bulk density at 6 and 12
MAP. At 6BMAP, lowest (P<0.05) value was ob-
tained at irrigation intervals of 14 day. Figure 10
showed the main effect of composted oil palm
bunch waste on bulk density at 6 and 12 MAP.

Fig 9 :Main effect of irrigation intervals on bulk density
at 6 and 12 MAP

13X -
4y | Jllsd=003

118
116 | 5
114

112 E 3
11 b =

w7

l-lﬂ.EE-!?!_ ‘

Wil
|

Bull density (gfcm3)

Wil

W4

300gCOBW/seedlings gave the highest values
compared to the control OgCOBW/seedlings.
Theinteractions between irrigation intervalsand
compost gave no significant effects on leaf num-

ber throughout the sampling period (Table 6).

S— e
! *;1 sy R o \
gglnrqlﬂ; Tl
P I E O[EEEZ Bziil
85885 8888 8888
-gagg!gggs'ﬁaéﬁw

5 MAP BMAP | 12MAP i

i ! i
Fig 8- Main effects of compost on Teaf humber at 5, 8
and 12 MAP

"At6and 12M‘AP: the lowest ('P<0.05) véiue was

obtained at 300gcompost/seedlings/polybag rel-
ative to the control Og compost/seedlings/poly-
bag (Figure 10). Table 7 showed that the lowest
bulk density was observed at 14 days irrigation
intervals throughout the sampling period. At 6
and 12 MAP, composted oil palm bunch waste

Fig 10: Main effect of composted oil palm bunch waste
on bulk density at 6 and 12MAP

|
: 1sd=0.03 A5d=0.02 '
ag ..... 1
USTEIE=§
i |2 ¢ & 3 E E 2] |
8 8 g : R
:' :Pri: %3
B haER 1IMIAPRP
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applied at 300gcompost/seedling/polybag gave nhificant and lowest values were observed with
the lowest values relative to control (0OgCOBW/ 300g COBW/seedlings under 14 days irrigation
polybag/seedlings). The interactions effects be- intervals at both 6 and 12 MAP (Table 7).

tweep iigafign infervals,

i pahg%um: “ﬁgm bulks density{em™) under different irigation intervals

GMAP 1ZMAP
: Nrrigation intcrvals (days) Frrigation inteivals (dazys)

COBWi{ppolag) 7 14 21 Mean I A - 1 Menn
Ti=0eCOBW 126 1.26 1.2% 1.26 1.29 Tz~ 28T 0%
T2= 100 COBW L.24 1.18 |L.k4 1.1% 118 INE LI 1.la
T3~ 20 CORW 123 L1 L2 120 116 L L14 L4
T4 30 COPW 114 112 120 LS i.14 Ll 114 L.10
Mean 122 119 128 j.20 Li4 118
Fo LS. LS .08 B

COBW: Campested oil paim bunch waste, MAP: Months after planting

Aggregate stability: Figure 11 showed the
main effect of irrigation intervals on aggregate
stability at 6 and 12 MAP. At BMAP, the high-
est (P<0.05) value was obtained at irrigation
intervals of 14 day. At 6 and 12MAP, the high-
est (P<0.05) value was obtained at 300gcom-
post/seedlings/polybag relative to the control
Og (compost/seedlings/polybag) (Figure. 12).
Table 8 showed that the highest aggregate sta-

SR 1 N T T—

Apgrapata stability[%)

wia o wil i

| |
|Fig 11: Maln effect afaivkigation interval smmmggregélte
Istability at 6.and 12 MAP. ..

wWroOWI4 w2l WY

I'
|
|

]

bility value was observed at 14 days irrigation
intervals throughout the sampling period. At 6
and 12 MAP, composted oil palm bunch waste
applied at 300gcompost/seedling/polybag gave
the lowest values relative to control (0gCOBW/
polybag/seedlings). The interactions effects be-
tween irrigation intervals and compost was sig-

nificant and highest values were observed with

300g COBW/seedlings under 14 days irrigation
intervals at both 6 and 12 MAP (Table 8).

Lsd=0.93

Aggregate atahility (%)
[ SCNEY 1 0]

2008C0B
00gcoaw NN

ig 12: Main effecteaftemmposted oil pal mtasmch WaL
stahility at 6 and 12MAP

Table 11: Effecis of compost on agpregaie stability (%) under diffarent irrigation intervals at & and

12 months after planting

AMAP S I2MAR
lerigation intervals gdayz) reigation intervals (davs)
COBW [w/polyhayy S 14 20 E.-'Iel.ui____T 14 21 Mean
Ti= 0 COBW 2TAN 263 35937 G004 2713 671 33530 2998
T2 B COTW 4471 3173 315k 4934 4017 5327 5290 5082
T3= 20de CUBY 3286 342 4874 5200 3445 56,05 5019 5356
T4 - 300y CORW 598N AIAT 3303 3893 fl.59 63.00 5555 o004
Mean 46,17 4833 4733 4736 4975 dB54
F-T.512 QD5 1.62 1.73

CORW: Composted oil palin bunch waste MAP=Months after planting
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Mean weight diameter (MWD): At 6MAP,
the highest (P<0.05) value was obtained at ir-
rigation intervals of 14 day (Fig 13). At 6 and
12MAP, the highest (P<0.05) value was ob-
tained at 300gcompost/seedlings/polybag rela-
tive to the control 0g (compost/seedlings/po-
lybag) (Figure 14). Table 9 showed that the
highest value was observed at 14 days irrigation

i
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Fig 13: Main effect of irrigation intervals on mean
weight diameter at 6 and 12 MAP

Dispersion ratio: Figure 15 showed main
effect of irrigation intervals on dispersion ratio
at 6 and 12 MAP. At 6MAP, lowest (P<0.05)

Fig 15: Main effect of irrigation intervals on d|sperS|on
ratio at 6-and 12 MAP
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intervals throughout the sampling period. At 6
and 12 MAP, composted oil pam bunch waste
applied at 300gcompost/seedling/polybag gave
the highest values relative to control (OgCOBW/
polybag/seedlings). The interactions effects be-
tween irrigation intervals and compost showed
no statistical difference throughout the sampling

period (Table 9).
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Fig 14: Main effect of composted oil palm bunch waste
on mean weight diameter at 6 and 12MAP

value was obtained at irrigation intervals of 14
day. Figure 16 showed the main effect of com-
posted oil palm bunch waste on dispersion ratio

Fig 16: Main effect of compost on dispersion ratio at 6
and 12 MAP
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at 6 and 12 MAP. At 6 and 12MARP, the lowest
(P<0.05) value was obtained at 300gcompost/
seedlings/polybag relative to the control (Og
compost/seedlings/polybag) (Figure 16). Table
10 showed that the lowest dispersion ratio val-
ue was observed at 14 days irrigation intervals
throughout the sampling period. At 6 and 12
MARPR, composted oil palm bunch waste applied

at 300gcompost/seedling/polybag gave the low-
est values relative to control (0gCOBW/poly-
bag/seedlings). The interactions between irriga-
tion intervals and compost had significant effect
on dispersion ratio and lowest values were ob-
served at 300g compost/seedlings under 14 days
irrigation intervals throughout the sampling pe-
riod (Table 10).

Table 10; Effcel of compost on dispersion ratin under different irrigation intervals at fand 12

months aller planting

6MAT 2N

[ryigation intervals {days) Irputinn intervalz {days)
COBW(p polybup) 7 14 21 Mzan 7 14 2 Mcan
T1= g O TR YA R 111 6] 057 Ghk 62
T2 |Gz OB W 035 ket 043 D43 w30 Nl H4s 043
Ta= 20lg CORW U bz 043 fas 043 037 ik 0w
T4= 3002 CORW d4z N3G 037 03 .34 0 DES 0
Wecan 54 hds 050 {40 04z Dds
F- L.5.0 0,08 o 01136

T COBW— eompasted nil pabm bunches waste

Soil organic matter: Figure 17 showed main
effect of irrigation intervals on soil organic mat-
ter at 6 and 12 MAP. At 6MAP, highest (P<0.05)
value was obtained at irrigation intervals of 14
days. Figure 18 showed that at 6 and 12 MAP
the highest (P<0.05) value was obtained at 300g
compost/seedlings/polybag relative to the con-
trol Ogcompost/seedlings/polybag (Figure 18).
I E
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Fig-17-Main-effect-of trrigation-intervats-on-soitor=
ganic matter at 6 and 12MAP

At 6 and 12 MAP, Table 11 showed that the
highest soil organic matter was observed at 14
days intervals of irrigation. At 6 and 12 MAP,
composted oil palm bunch waste applied at
300gcompost/seedling/polybag gave the highest
values relative to control (OgCOBW/polybag/
seedlings). The interactions between irrigation

g sl _ll

£ = &8 E £ |2 3 8 %

F 288 ¢ 2 8 8 8
|3 " E£88 |88 8§
i & MAP 12MAR I|

on soil organic matter at 6 and 12 MAP

Tahle 11: Effect of composed oil palm bunch waste and irrigation intervals on zoil organic matler ot

6 and 12 months after planbing

HMAF ~ 1IMAP
Irtigation intervals (daysp Irripativn ihtervals (Aoysh
COBW (p/pulvbag) 7 14 21 Mean s i -2 My
TT1= g COBW man a6 080 1.2 038 125 088 o0
Ta= | Mg CORW 244 310 201 235 307 4t 181 548
3= 20g COOW 348 320 236 1 452 448 330 400
Td= A0z CORW 408 3896 2983 1ad sy 554 400 s
Meun 175500 243 1.51 393 237
FL5D 045 S NS 056

COBRW: Composted oil palim bunch waste, MAP=Months afler planting
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intervals and compost showed significant differ-

ences only at 12 MAP having the highest value
at 300gcompost/ polybagat 14 days irrigation
intervals (Table 11).

DISCUSSION

The relative high sand content of soil used for
the study is a reflection of a sandy parent mate-
rid. The parent materials of the soils of eastern
Nigeria have been noted to influence the texture of
the native soils (Akamigbo and Asadu, 1983). The
relatively low pH, total N, available P, exchange-
able K, Ca, Mg and soil organic matter content of
the experimental soil confirmed the soil to be low
in fertility (Ibeawuchiet a., 2006). The observed
improvements in nutrient composition of the com-
posted materia relative to the raw materials may
be adduced to increased organic matter minerali-
zation and humification brought about by the ac-
tion of micro-organisms. Brady and Weil (2002)
reported that finished compost is generally more
concentrated in nutrients than the initia combina-
tion of raw materid used. The improvements in
growth parameters of oil palm seedlings that were
observed under irrigation intervals of 14 days
throughout the sampling periods may be adduced
to the improved soil physica properties and or-
ganic matter content that were observed under 14
day intervals of irrigation. However, organic mat-
ter is known to ameliorate soil physica properties
by reducing bulk density, increase porosties, satu-
rated hydraulic conductivity, enhancing aggrega-
tion, and water holding capacity of soils (Mbagwu
and Picolo, 1990; Adesodunat d., 2005). The im-
proved soil physical properties may result in great-
er root digtribution and proliferation and hence
greater nutrient and water uptake (Dexter, 1938)
and may result in increasing plant growth. On the
other hand, the poorer growth of oil palm seedlings
observed under 7 days irrigation intervals may be

due to applied irrigation a short intervals which
led to increased soil moisture content that may lead
to weakening and breakdown of aggregate result-
ing in rearrangement of soil particle, reorientation
of soil pores and increased compaction and plant
root restriction. These results were in agreement
with those reported by Haynes and Swift (1990).
The poorest growth parameters of oil palm seed-
lings as observed with the extension of irrigation
to 21 days throughout the sampling period may be
attributed to the negative effects of water stress.
Irrigation intervals of 21 days may have resulted
in the decline in soil nutrient availability, their
movement (mass flow and diffusion) and uptake
by the oil pam seedlings Guiterrez-Boen and
Thomas (1999) reported that the decrease in ol
water availability affects the rate of diffuson of
many plant nutrients and finally their composi-
tion and concentration. The reduction of plant size
and growth under water stress may be attributed
to a decrease in the activity of meristemic tissues
responsible for elongation (Siddiquest al., 1999).
Water stress conditions have been found to disrupt
several physiological processes leading to reduc-
tion in growth and chemical composition of sugar
beet (Bloch and Hoffman, 2005).

The improvements in growth of oil palm seed-
ling that were observed with composted oil palm
bunch waste relative to the control may be at-
tributed to the enhanced soil physica properties
brought about by the improved soil organic mat-
ter content as a result of the amendments. Thisis
further supported by Singh et d. (2007) who re-
ported that soil organic carbon content increased
by manuring, which in turnimproved its aggregate
stability, infiltration rates, decreased bulk density,
disperson ratio and soil strength correspondingly.
Similarly, Razziet a. (2004) reported that compost
can help in the formation of alarger number of wa-
ter stable aggregate through links between smaller
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particles strong enough to withstand the dispersing
action of water.

Under moisture stress conditions, the applica
tion of composted oil pam bunch waste showed
excellent improvements in soil properties and
growth parameters of oil palm seedlings compared
to the control. These unique attributes may be in
connection with the fact that the applied com-
posted oil pam bunch waste enhanced the organic
matter and other soil physica, chemical and bio-
logical properties (El-bady and Asaad, 1983). This
further collaborates the findings of Woomeret al.
(1994), Hossner and Juo (1999) who reported that
compost material improves soil structure, increas-
es water holding capacity of soils, increases cation
exchange capacity (CEC) and increase the capac-
ity of low activity claysto buffer changesin pH.

CONCLUSION

The study has demonstrated the effectiveness
of using composted oil pam bunch waste for im-
provementsof some soil physical properties, organ-
ic matter content and growth of oil palm seedlings
relative to the unamended soil under soil moisture
deficit conditions. However, result showed that
irrigating at 14-day intervals significant (P<0.05)
gave the lowest bulk densty, dispersion rétio, as
well as highest aggregate stability, mean weight di-
ameter and organic matter followed by 7-day and
then to 21-day intervals. Similarly, 14-day irriga
tion intervals showed highest (P<0.05) effect on all
growth parameters of oil palm seedlings through-
out the growth period. Moreover, lowest (P<0.05)
bulk density, dispersion ratio as well as highest
(P<0.05) aggregate stability, mean weight diam-
eter and soil organic matter were observed with
the use of 300 g compost/polybag compared to
other compost rates. The application of 300gcom-
post/seedlings gave highest (P<0.05) effect on all
growth parameters studied relative to other com-

post application rates In this study, the application
of 300g compost/seedlings/polybag and 14-day ir-
rigation intervals was mogt effective in improving
the selected soil physica properties, organic mat-
ter status and growth of oil palm seedlings and its
therefore recommended.
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