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Abstract
On-farm experimgntation was conducted in the

1987/88 croppingseason inRivers State, Nigeria to deter-
min6 fts oiiinurn fertilizer rate for cassava 'mainn'

egusi (melon) intercrop using N:P:K Mg.12:12:17:2 as
source of nutrients.

Onthe average, the use of thebest compound fertilizer
rate of ffikgh^N:P:K: Mg.L2:12:17:lSlu-e net benefit
of N1|98lf,a (l85Vo highei) compared with no fertilizer
value of N5J09/ha in Rivers State of Nigeria.

For Bori and Etche locations, ffikgha gave the
hichest overall productivity (10.68' 689 KcalVha) while
toiOvieUo locaiion, the highest yieH (a.5a KcaVha) was
bv cb6fha 

-r. In good environmentg 6fi) and 9qKg
n"'1 wer-e similar bu1 better than 300 and 0 IQ ha 

-^.In

very Door environmeqts, however, zEto or highest yield-
ing rite of 300 fuha 

-r 
should be used.

Introduction
Cassava is an important food crop for both man and

aninals. Some attributes of cassava in the indigenous
farming include high yield per unit time and land com-
pared with other crops (Ezeilo, 1978), good storage
oroperties in the ground, ability to grow in a wide i'ange
bf """t"gi."t cooditioos and ability to grow in sub-op
timal soils.

Cassava is most commonly inter-ocropped with maize,
egusl, yam etc in West Africa (82eilo.198). In Rivers
Slate, Nigeria, (Unamma et af 1985) noted that cas-
savalmaii*,legusi" melon is the commonest intercropping
system. fhey dso showed that 65Vo of the farms were
cropped for i - 5 years before they were left to fallow for
5 - 6 years as against 10 years fallow period. fn many other
farms continuous cropping is already being practised.
These practices have contributed to the deteriorated soil
condition identified as one of the major production con-
straints in the area (Odurukwe et at 1986).

Fertilizer use is generally low in the area under study
as farmers attribute the rot on their yamg cassava and
co,covams to the use of fertilizsrs. [n the few cases where

fertilizer was use4 the doses were inadequate compared
with 400kgha I which had been recommended for sole

cassava un-d t"ni"n is currently being adapted for mixture

involving cassava. This is used as a blanket recommen-
dation p"ending the identification of the appropriate fer-

tilizer fbr "u.tiu" - based crop mixture. The objective of

this trial is 1s dslelmine, under the farmers production
systems, the optimum f.ettilizer rated for maximum
productivity of cassava/m aizel egusi-melon intercrop'

Methodologr
The trial wE conducted in Bori, Etche and Oyigbo ail

in the Eastern part of Rivers State, Nigeria in the 1987/88
cropping season. The annual rainfall in these areas ran-

ces'fiod 2361 to 2803mm and is spread throughout the

iear (Oyenuga et al 1986). The pre-cropping nutrient
status is shown in Table 1'

Traditional land preparation method was used and

consisted of clearingbuining packing the unburnt trash
and making small mounds about 30 - 40 cm high' The

mounds wele formed in rows, spaced 100cm apart'
Four rates of N.P'K, Mg- 12l.12:17:2, fettilizer, 0,

300,600 and 900 kg ha 
-r, were evaluated using a ran-

domized complete block (RCB) design and replicated
three times iniach of the three locations. Each replicate
was sited in a different farm, but withinthe same location'
The test crops were cassava (Manihot esculenta Grantz)
variety fMS fOSZZ, Maize (Zeal mays L)-variety
TZESIf-I and a local variety of egusi-melon (Colocyn-

this citrallus L. Ktze).
Cassava was planted at one cutting at the centre of the

mounds spaced 100cm apart within thc row' (1-0'000

stands pei hectare). Marza was planted two seeds per

stan4 i00cm apart within the row spaced 25cm away
from 6oth sides-of the cassava rgw and positioned half -

way between two cassava stands ({rffi standVha).'Egusi-melon 
was planted 2 seeds- per stand spaced

5OcJapart along the same row as the cassava but be-



linear part of the yield response in different locations
(Table 4).' 

Thus about627,621and a32 Kgha I fertilizerwoulclb"
optimal for cass avalmaizn/ egtsi-melon intercrop in Bori,
Etche and Oy,gbo areas respectively. This trend was
expected considering the nutrient status (Table 1). Or-
ganic matter and consequently nitrogen regemes were
low in Bori and Etche and medium in Oyigbo location
The sites in Bori and Etche were left fallow for two and
three yearg respectively, while in Oyigbo the trial fol-
lowed a four year fallow period.

The results of the nodihed yield stability analysis
(ftqute 1). shows that the coeffiqient of determination
(nz) for'm, 600 and 900kg ha 

'1 
f"ttilir"t rates were

signifrcantly high indicating a very good fit, while that of
0 fu ha '' shows a poor fit, hence it was low (/ = 0.621).
At P : SVo,therewasheterogeneity of the regression and
correlation coefficients. Thus the fsrtilizsl lstgs
studied behaved differently in various environments.
While the response of 600 and 900 Kg ha -l.were sinilar;
they differed from that of300 and 0 Kg ha-'.

In good environments, (pnvironmental index (e)
greater than 5.3 x 10'Kcalha -^ 

f.ertilizer treatments were
better than znro fertiliznr rate in tle order of 6fi) greater
than 900 greater than 300 Kg h"'1.

In poor environments, (ed3 x 10'Kcalha '' however,
it was best not to use fertilizer. Higher doses may even
result in negative yield.

Partial Budget Analysis and Conclusion

Fertilizer at 600 Kg ha 'r gaue both the highest net
benefit and marginal rate of returns (MRE) (Table 2) at
Bori and Etche, while 300 Kg ha 

'' 
at Oyigbo. Farmers'

will realise as much as N8 and N56 for every N1.00
invested in fertili'er use at 600 Kgha 

-l 
in Bori -d Etche,

while N7.00 in fertilizer use at 300 Kgha'' in Oyigbo.

In conclusion, this{rial suggests that farmers growing
cassava./maizelegusi-melon intercrop in Bori" Etche and
areas with similar environment Inys 5imilar. fsltilizel
recommendation of about 62lkg-r while thos.e in Oyigbo
and similal environments may use 432Kgha'r.

tween the cassava and the pair of maize stands (,t0,000
standVha).

Two weedings, at 4 and 16 weeks after planting
(*.a.p.) were done. The fertilizer treatments stated
above were applied at 4 w.a.p. (i.e. after fnst weeding) by
hand between rows of.matzn, and cassava/egusi.

Egusi (melon) was harvested at 14 w.a.p., maizn att6
w.a.p. and q$sava at 48 w.a.p.

Analysis of variance technique was used to compare
the yield of component crops in relation to the treat-
ments. Subcequent analyses on the productivity of the
system were based on the relative yields (energ5l value
using data from Oyenuga 1968) and monetary value using
farm gate prices. Modifred yield stability analysis and
partial budg* analysis were discussed.

Results and Discussion
Cassava Yield
The fresh tubcrous root yield of cassava increased as
fertilizer ntewas increased up to 600kg ha 

-' 
after which

it declined (Table 2). These was also significant differen-
ces in cassava yield among locations, with highest leld in
Bori and lowest in Oyigbo. There was significant fer-
tilizer rate x location iniiraction. In Oyigb-o, 300kgha 

-1

fertilizer gave the highest significant tuberous root yield
whereas in Etche and Bori locations, application of 600
and 900kg ha 'l were similar byt produced higher yield
than those of 300 and Okg ha 

''.

Maize Grain Yieki
ll|"/,aiza� grain yield (at L4% moisture content) sig-

nificantly increased with increase in fertilizer rate. Yield
also differed significantly among locations (Table 1).
16e highest maize yield ry65lsalised in Etche while the
lowest came from Bori. The fertilizer rate x location
interaction was not significant indicating similal trend in
fertilizer rate response in all the locations studied.

Egusi (Melon Seed) Yield
The only differences detected in the seed yield of

egusi-melon were due to location (Table 1). Yields of
egusi - melon seeds were generally very poor. This could
be attributed to the population of maize and egusi-melon
used. Egusi-melon and maize were each planted at
40,000 seeds per hectare. [Jnamma et al (1985) had
reported that such population of maize and egusi- melon
were meant for weed control in mixtures involving them,
and little or no yields of melon should be anticipated.

Energr Yields
Table 3 shows the analysis of variance (Anoya) table

for the combined crops productivity (expressed in energy
values) of the mixture. Location had highly significant (P
: LVo) effect on productivity with highest productivity in
Bori followed by Etche and least in Oyigbo. The produc-
tivity was also highly significantly (P = 1%) influenced
by fertilizer rate. Both the linear and quardratic com-
ponents were significant (P = IVo andP : 5Vo,respec-
tively). There was significant fertilizer rate x location
interactionwhich was mainly due to the differences in the

0 8,5F1, l "e i t /



Tab le  1 :  Nu t r i en t  S ta tus  o f  t he  On_ fa rm T r ia l

B o r i

E t c h e
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1 . 1 8
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0.72
0.12r  i  .5  8
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) ) \
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Table 3: Analysis of variance of Energy Yie]d (x 105 kcla ha. l

Wi th par t i t ion ing of  the main Ef fe i ts  (Fer t i l izerRates and

1n" " t i nn )  su In  
- - -n f  

sou r r . .  ( . " )  rnd  cn r r . "oond in *  I n t . . " " t i on

ss.

Sources of Variat ion Degree of SS M'S' Computed

Freeiqm(df'\ P - Values

Locat ion .  2  95 '55 47 '78 25 '09**

Reps. within location 2 24'97 12'49 6'56*

Fer t i l izer  ra t '  3  g7 '16 32 '39 17 '01**

Fe r t i l i ze r  quadra t i c (Fq )  1  11 '02  l I ' 02  5 '78* *

Fer t i l izer  l inear  (FI )  |  79 '47 79 '47 4 l  '73**

Fert i l izer cubic (Fc) |  6'67 6'67 3'50N'S'

Fert i l izer x Locaiton 6 48'50 8'08 4'24**

FL x Locat io  2 39 '51 1936 10 '37*x

FQ x.Locat ion

FC x Location

E r r o r

2 2 .40  1 .2 0.63N.S.

2  6 . 5 9 3 .30  1 .73N.S .

1 8 34.28 1.90

* = Significant at 5Vo level of probabiliry
*'*< = SigTtficant at I7o level of probabiliry

N.S. = Not Signif icant'

Tab le Response Curves  o f  the  Ef fec t  o f  l ta te  on  the
D : - , ^ , -  Q r o f o  N i < r

1 9 8 7 / 8 8

L o c a t i o n  R e g r e s s i o n  C o e f i c i e n t  C o e f i c i e n t  o t

8 o  r i

E t c l t e

9 = 3.26 + 0.008xX -

9 = 1.20 + 0.0072x -

0 .0000067  x2

0 .000005  Bx2

0 . 9 0 4  +

0 . 8 8 7 *

oy igbo  
65x2 -  0 '851 ' � '

Signif icantat 5Vo le,-el  of  probabi i i ty

9 5
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