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Effect of inter-planting Gmelina arborea with food crops on

soil condition®

SO OJENIYI#*%, 0. O AGBEDE*#*

COMPENDIO

Se investigd, en tres lugares de Nigevia del Snr, el efecto del plantic aso-
cido de wn drbol, Gmeling ashoren Roxbg con cnltivos alimenticios, sobre la ferii-
titidad del swelo. Ei cultive asociado de Gmeline conr plantas alimenticias cono
danre, maiz y yuca no cansd un cambio significative en la fertilidad del swelo. Sin
embargo, se observaron una ligera reduccion en ol carbono orgdnico del swelo y an
mentos en el N y P del snelo como resultado de la agri-silvicnltnra ( produccion si-
multinea de productos forestaler y alimenticios en un terreno). No se obrervd nu
cambio definido en el pH Esta investigacion contribuye a apoyar la prictica de la
agri-silviciltura coma medio de incrementar la produccién de alimentos en los 1ré-

picos.

Lutroduction

tion of forest treep crop and agricultural crops

on the same land Especially in the first two
years of the forest crop, it is inter-cropped with single
or multiple food crops. The background, biological and
socio-economic aspects of this universally accepted sys-
tem have been discussed (1). In Germany, agri-silvi-
culture is called waldfelban, in TFrance plantation sur
endinves, in Puesto Rico parcelero system, in Brazil
consorciagdo, in Burma Tamugye (3) and in India
Kumiri.

Various suggestions and assumptions have been
made as to the effect of agri-silviculture on soil con-
dition. Data on this aspect are rarely available (1),
and Gmelina arborea as an agri-silvicultural crop su-
pporting the pulp industry has not been dealt with
by soif studies It was indicated (1) that there was
great need for investigation of soil condition under
agri-silviculture. King (1) concluded that it might
be good policy to establish pulp plantations in the
tropics with the use of cultivators (woskers to crop
the plantations), but also with the use of agricultural
crops which are known to exercise no harmful effects
upon the soil.

This paper briefly reports trials on the effect.of
agri-silviculture on soil fertility in different ecological

AGRI-SELVICUL’TURE is simultaneous produc-
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zones of Southern Nigeria. Yam [Dioscorea rolan-
data), cassava [Manibot ntilissing) and maize (Zea
mays) ate produced in young forest plantations in
Nigeria.

Materials and method

Field Treatment

Five treatments, each treatment replicated 8 timies,
were established in three locations in Southern Nige-
riz. The agri-silvicultural treatments and the control
were Guielina alone (A), Gmelina + yam 4 cassava
+ maize (B), Gmeelina 4+ maize (C), Gmelina +
vam (D), and Gmelina <+ cassava (E). The loca-
tions were Bende (5° 30°N, 7° 32'E), Sapcba (6°
47'E 4° 02'N) and Calabar (8° 21°E’ 4° 358'N)
The mean annual rainfall for the locations are about
1450, 2900 and 2200 mm. The analysis data of soil
samples collected after bush clearing from 0 - 20 ¢m
depth at the three sites in March 1975 are shown
in Table 1. The sites had been under secondary forest
10 years before clearing

At each Jocation, a randomized block design was
utilized, with each treatment plot being 2¢ m x 20 m
Stumps of Gmelina were planted staggered in June
1975 at a spacing of 2 m x 2 m. Cassava (matures in
1 year) cuttings collected from the International Ins-
titute of Tropical Agriculture at Ibadan wete also
planted in June, while maize (matures in 5 - & months)
and yam {matures in about 1 year) had been plan-
ted at the onset of rain in March Al food crops
were inter-planted, with yam on mounds, at 1.2 m x
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1.2 nx. Yam set and cassava cuitings (purchased from
local farms) were not planted in the same row with
Gmeling, but within the rows of Gwelina Maize was
planted within and between the rows of Gwelina.
Major cultural practises were thrice weeding (by hoe)
and staking of the yam un mounds. Maize, yam and
casava were harvested 6, 12 and 15 months zespec-
tively after planting

Soi Sampling

At about 30 months after planting (August 1977),
soil samples were collected from each treatment plot
Two samples were collected by hand trowel at 0 - 8
and 8 - 30 ¢m depths Therefore for each treatment,
48 soil samples were collected from the three expe-
rimental locations. On the whole 240 soil samples were
analized from N (%), P (ppm), exchangeable K,
Ca and Mg (me/100 g seil), organic carbon {97),
and pH in water and CaCl,

Soil Analysis

Portions of 2mm- sieved air-dried seil samples
were chemically amalysed. Organic carbon” was deter-
miged by the \‘{/’1[ke)'-Blac§< (potassivm penmngn-

natey method Ij\ The available nl-\ }I'\ﬁr us wWas ou

tmctéd w1ti1 Bray and Kurtz solution N* 1 and clc~
termined by the melybdenum biue method as modified
by Yuen and Pollazd (7). Total nitrogen was deter-
mined by the semi-micro Kjeldahl method according
to Mackenzie and Wallace (2) The exchangeable
cations Ca, Mg and K were determined on a 2N
ammenium acetate leachate Exchangeable Ca and Mg
were determined by titiation with  varsenate using
Eriochrome Black T as indicator, Ca alone also by
varsenate titration with calcein as indicator and Mg
by difference. In both titrations, potassium cyanide,

triethanclamine and hydroxylamine hydrochioride were
used to mask interfering elements. Exchangeable K
was determined by flame photometry. The pH of a
1 : 23 () soil-water and soil - CaCl, solution was
measured by means of a glssetectrode assembly

Resulte and discussion

Soil analysis data from inter-cropped Gurelina plots
were quite close, and therefere the mean for the plots
were compated with that of the plot with Gweling
alone. This was to achieve clearity and brevity. The
only aim of this paper is to investigate whether inter-
cropping of Gmelina had delefericus effect on soil
fertility. Tor example the soil organic carbon content
(¢%) for plots B, C, D and E at Sapoba were 173,
172, 168 and 1.88 respectively The equivalent va-
lues for soil N were 0024, 020, 026 and 0.22 pet
cent respectively The values for pH at Bende were
57,56, 59 and 57

Agti-silvicultuse only caused Insignificant reduction
in soil content of base elements (K + Ca + Mg)
in two out of the three ecological locations (Table 2}
The only exception was at Sapoba, and this could be
due Lo the nutiel fowest conient of busz elemeuts
its soil (Table 1). Increased cultivation due to agri-
silviculture might have increased organic matter de-
composition (6} and release of base elements. Nye
and Greenland (3} also conduded that no large de-
creases in soil exchangesble cations were likely ocow
after a single cropping period of onz to three years
after bush clearing in the tropics

Also in two out of three sites, agri-silviculture
caused inciease in the soil content of N and P. Com-
parison of Tables % and 2 show that there were

Table :—Characteristics of soil samples from experimental sites before planting *

Site N P{ppin) R oo O Mg Cete)
: ! '

Bende 016 d44 1.58 i 38 30 1415 400
Mechanical analysis (57} 337 C8 310Fs 15 292C
Caiabar 012 635 58 240 175 139
Mechanical analysis {9¢) 465 CS 303 ES 658 167 C
Sapoba 063 252 ] 063 090 133
Muchanicel analysis {9 ) 54 OCS 188 IS 1125 160 C

# Fach value i§ tmear for 3 samples collected at 8 . 20 om depth €3PS

§ and C represent Coarse sand. Fine sund . Silth and Clay respectively
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Table 2.—Effect of inter-cropping Gmelina with food crops on soil major and secondary nutrients.

Site Treatment E:,i p;l:m K m ¢/100g Ca é\(f,";
Gmelina 019 86 HER! 980 3.75

Bende Gmelina 4- Crop 0.21 itz 108 4 83 378
Gmelina 011 55 0 i 109 1.59

Sapcha Gmelina -~ Crop 0323 R 020 123 239
Ginelina 009 ER 029 560 168

Calithar Gmeling - Crop 009 35 035 359 113

increases in soi! N and P as a result of cropping after
bush clearing Observed reduction in organic carbon
content {Table 3) as a result of agri-sitviculture could
have caused increased availability of N and P in the
soil (3). It is shown that at those sites where in-
creased N and P were observed (Bende and Sapoba),
there was aiso reduction in soil organic carbon con-
tent as a result of agri-silviculture.

Table 3 —Effect of inter- {_roppméJ Gmeling with food
crops on soil organic cartbon

site Treatinent o) e |
Gmelina 283 4ot
Bende Gmelina -+ Crop 258 446
Gmelina 175 3403
Sapoba Gmelina - Crop 148 2356
Gmedinn 100 3.6
Calabar | Gmelina - Ciop 164 2.84

Slight change in soil fertility as a result of agri-
silviculture expectedly did not reflect in considerable
differences in pH values as shown by Table 4.

Although some degree of consistency was obser-
ved in the data, no significant difference in the vilues
of any soil chemical factor was observed as a result
of agri-silviculture Table 5 shows the F values to
treatment and site. In most cases, soil chemical para-
meters significantly varied from one site to the other,
which indicates that the trials were adequately spread.
The insignificant effect of agri-silvicultare on  soil
fertility could be the main biological justification for
pgri-silviculture King (1) suggested that agri-silvicul-
ture which only involves cropping for a relatively
short period might not ceuse noticeable deterioration

Table - —Effect of inter-cropping Gmelina with food
crops on pH

Site Treatment pH {nater) pH (CaCls)
Gmetina Gt 51
Bende Gmelina -4 Crop 57 AT
Gmelina 49 32
Sapoba | Gmeliea 4 Crop 31 44
Gmelina 19 42
Calabnr | Gmelina - Crop 51 {7

in soil fectility. He indicated that after clearing of
forest and felling of trees for afforestation soils of
the humid and sub-humid tropics possess qualities ne-
cessary for raising food crops

Table 5 —Statistical analysis of the effect of site and
agri-silviculture on soil chemical parameters

Parameter Source of variation d&f F
Treatment i 018 NS
pH {(water) Site 2 982 *
Treatment 1 010 NS
Soil Mg Site 2 1525 #
Treatment H 200 NS
Seil K Site 2 106 00 #
Treatment 1 200 NS
Soii C Site 2 1300 #

I Significant at 01 tevel, N§ is nonosignificant T



271 TURRIALBA: VOL 30, N 3 TRIMESTRE JULIO-SETIEMBRE 1980

Swmniary

The cffect on soil fertility of inter-planting a fo-
rest crop, Guielina arborea Roxbg. with food crop
was jnvestigated in three locations in Southern Ni-
geria Inter-cropping of Gweling with food crops such
as yam, maize and cassava caused no significant chan-
ge in soil fertility However slight reduction in soil
organic carbon and increases in soil N and P as a
result of agri-silviculture (simultaneous production of
forest and food crops on o land) were observed No
definite change in pH was observed The investiga-
tion therefore further supports the practise of agri-
silviculture as a means of increasing food production
in the tropics.
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Publicaciones

Revista A1DBD-A Con fecha eneradunio de 1980 ha apa-
rectdo la Rewlsta AIBD:l, Grgano de ia Asocizcién Intera-
mericana  de  Biblictecarios  y  Documentalistas  Agricolas
(AIBDA)Y Por algin tiempo anunciada v esperada en ol
ambiente de la documentacion, ¢l primer nimero constituye
una promesa de que esta nueva publicacion cumplird a ca-
balidad su propasito de servir de imstrumento de mejora-
micnto profesional y educacién permanente de los que en
cste hemisferio estin involucrados en ia informacidn cien.
tifica agricola Contendsd contr’buciones originales de inves-
tigacién, comunicaciones téenitas y revisiones de literatura
El primer oOmere tiene articulos sebre Ia construcc’dn de
vocabularios contralados (I Leatherdale v Maria José Gal.
rac); sobre los suclos cn los sistemas de clasificacion bi-
bliogrifica universales {Milton Nocetti), y de enfermedades
v plagas de plantas en la clasificacién Dewey (Maria Dias
Bicallho} Tiene notas técoicas, una bibliografin sobre ie-
saurus, un glosario de siglas y abreviaturas usados cn In
especialidad, ¥y cuatto rerefias de  libros  De  periodicidad
trimestral, la editora o Ana Macia Erickson, In infatipable
Secretacia Ljecutiva de AIBDA  Ia direccion es: AIBDA,
c/o HCA-CIDIA, Turrialba, Costa Rica.
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Publicaciones

Nrera Agricuitura Tropical  Deberiamos haber saludado
hace algin tiempo la reparacién de la antigua revista, fun-
dada en 1945, Agrfendtnra Tropieal, drgano de la Asociacion
Colombiana de Ingenieros Agrénomos (SIAC), la que de-
saparecid hace unos afios a rafz de una crisis Institucional
pero no Lo hicimos antes por no haber recibido un ciemplar
hasta ahora Se trata del Volumen 33, ndmero 6, corres-
pondieate a junio de 1980, y lieva el titulo de Nuera Agri-
endira Tropical, Hay  una brecha de cuatro afios, pues de
beriz estar en el volumen 36 si hubiern seguido apareciendo
sin inferrupcidn  Debemos agradecer por esto a los inge-
nierns agrénomos colombianos que, para fortalecer su unidn,
comenzaron a formar  asociaciones  regionales  (ASIAVA,
SIAS, et¢) las que a su vezx fundaron la Federacion de
Ingenieros Agrénomos de Colombia (FIAC), ¢l nombre que
en breve adoptard la SIAC Con cesta estructura, Ia FIAC
adguiritd solidez y poder para desempeRar su papel de
grgano  representativa de los  profesionales colombianos  del
cgro Entre sus miltiples tarcas del future esed la de man-
tener el nivel de esta prestigiosa revista agricola latinoame-
ticana

Ef admere que hemos recibido cantiene articulos de opi-
nion y critica sobre ef plan de integracién nacional en su
patte correspondiente al scctor agropecuario y el sistema de
alimentos, asi como también sobre el suelo ante fos otros
factores de produccién sgricols TP presidente de la SIAC-
FIAC es Eranesto Mufioz Qrozco, el director ejecutivo cs
Carlos  Aupusto Villarruizar Quesada, y el director de la
revista, Dario Restrepo Ramirez. La direccidn es: Apartado
Adreo 18282, Bopotd
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