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ABSTRACT

A field experinent was conducted at Samaru farm of the
Institute for Agricultural Research in the 1984 and 1985 wet
seasons with the objective of studying the effect of
di fferent proportions of conmponent crops, stand arrangenent
and mai ze variety on the productivity of maize/sorghum m xture.

Factorial conbinations of three proportions (50:50; 67:33
and 95: 25 of maize and sorghum respectively), two stand arran-
genments (alternate and within ridge) and two nmai ze varieties
of different maturity (TZB and TZE-SR-W were laid out in a
random zed conpl ete bl ock design (RCBD) with four replications.

I ncreasi ng mai ze proportion in the mxture from 50: 50
to 75:25 significantly increased the grain yield of maize,
while that of sorghum reduced significantly. The effect of
stand arrangenent on the grain yield of maize was not
consistent. Maize in the within ridge arrangenent outyi el ded
those in alternate ridges in the 1985 wet season but not in
1984. The performance of sorghumin alternate ridges appeared
better than in the within ridge arrangenent.

Al t hough, there was no significant difference in yield
between TZB and TZE-SR-Weither in m xture or sole crops, crop
proportion 67:33 with TZE-SR-W as nmi ze conponent gave the
hi ghest yield advantage of 25% in 1984. In 1985, TZE-SR-W at
crop proportion 67:33 again produced the highest yield advantage
of 39% Generally row arrangenent did not seemto affect yield
advantage. In nonetary terns only naize/ sorghum m xture at crop
proportion 67:33 and 75:25 produced gross returns that were
consi stently good as for sole maize but superior to that of

sol e sorghum
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Chapter 1

INTRODUCTION

Mixed cropping is a traditional cropping pattern among
small scale farmers In the trovics. Essentially, it involves
the gprowing of two or more crops simul taneously on the same
parcel of land at the same time with or without regard to row

arrangement (Andrews and Kassam, 19763 Okigbo, 1976).

Effort by research and extension workers to convince
tropical small scale farmers to emphasize sole cropping have
proved abortive (Abalu, 1976). However, research interest on
mixed cropping is reluatively recent (Okigbo, 1976). Crops
could be found in complex combinations in mixtures (Nerman,
1972), but of prime importance in decreasing order are cereal/
cereal, cereal/legume and cotton/legume mixtures (Okigbo and
Greenland, 1976 and Fisher, 1982). In the Guinea savanna
ecological zone of Nigeria, maize (Zea mays L.) is gradually

replacing millet (Pennisetum a2mericanum (L) Leeke) as a

component of mixture with sorghum (Sorghum bicolor (L) Moench).

This develoyment could probably be traced to the higher yield

potential of muaize and its less predisposition to bird damage,

in addition to being belter responsive to cultural management

than millet.

Relatively limited research work has been conducted on
maize/sorghum mixture. The increased grain yield in mixture
of sorghum cultivar 5K5912 wilh early maize variety Bome

local and late maize variety 5-123 was attributed by the
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Institute for Agricultural Reseurch (1.A.R.) workers as being
caused by the better utilization of light since the canopy
structure and maturity period of the component crops differ
appreciably (Anon. 1976). Fioner (1984) in a multi-locational
fertilizer trial with maize/sorghum mixture, suggested
fertilizer rates of 60:30:30 and 90:45:45 kg/ha (N:P205:K20)
for the southern and northern Guinea savanna respectively.
Anon (1976) also found that the maize yields from mixture
were not affected by sorghum population, although s?rgLum
yields showed consistent aecline as the population of maize
in the mixture increased. Lere (1985) reperted better grain
yield with crop proportion 2:1 (67:33) of maize/sorghum than
the 1:2 (33:67). Nevertheless, Lere's work on the mixture
could not go further than the crop proportion 2:1(67:33) maize:
sorghum and only maize variety T:iB was used., With the recent
release of relatively early maturing maize varieties such as
TZE-5R-W, their response in mixture with sorghum needs also be
investigated., This study was Lherefore conducted to:

i) determine the effect of component cﬁbp proportion

on the production of maize/sorghum mixture;

ii) compare the alternate ridge arrangement of the

component crops witli Lhe within ridge arrangement;

iii) evaluzte the influence of two maize varieties on
the productivity of the mixture,



Chapter 2
LITERATURE REVIEW

Mixed cropping as defined by Andrews and Kassam (1976)
is the growing of two or mcre crop species simultaneously on
the same piece of land without regard to row arrangement,
Ruthenberg (1960) described intercropping as the growing of
two or more crops by simultaneously intermingling on the
same pliece of land with distinct row arrangement. The
component crops are not necessurily sown or harvested at the
same time but grown simultanecously with significant interac-
tion between species for a greater part of their life span
(Andrews and Kassam, 1976; whilley, 1979). However, mixed
cropping and intercropping are sometimes used interchangeably

(Andrews and Kassam, 1976).

2+ Maize/Sorghum Mixture

Little work has been done to date on maize/sorghum
mixture. This mixture is of widespread and growing importance
in northern Nigeria (Fisher, 1984). Perhaps, this could be
due to the auvantuges of ils production in terms of better
response to added inputs such as fertilizer and high grain
yield than millet/sorghum, 1n the northern Guinea savanna
the two crops are usually sown at about the same time
with maize replacing millet in the traditional millet/sorghum
mixture (Anon., 1980; Fisher, 1984). 1n the southern Guinea
savanna, maize is usually plunted early in the season and

sorghum intersown about four weeks later (Fisher, 19814).
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2.1.1 Effects of maize varieties on maize/gorghum mixture

The increase in grain yield as a result of growing crops
in mixture has been associated with differences in maturity of
the compenent crops (Andrews, 1972). Varieties of maize of
different maturity have been found to influence the grain
yield of associated sorghum in different ways (Anon., 1976).
In an experiment wilh two varieties of malze (Bomo local with
90 days maturity and $-123 with 110 days maturity) in mixture
with sorghum (8K5912 with 160 days maturity at Samaru),

Anon (1976) reported 8% increase in grain yield with Bomo
local but 14% with $-1223 over their respective scle crops

in a 1:1 (50:50) mixture arrangement. Yields of the component
sorghum were found to be higher in mixture with Bomo local
than $-123. 1t was reported (anon,, 1976) that the higher
yield of component sorghum with Bomo local was as a result

of the early maturity of the latter. Baker and Yusuf (1976),
while relating yield advantage to differences in maturity
concluded ilhat yield advantage could only occur when there

was approximately 30-40 days moturity difference between the

components of a mixture. .

2.1.2 Effect of crop propeortion on maize/sorghum Mixture

I1.A.R. workers found that component sorghum grain yield
increased as the proportion of moize in the mixture decreased
(4non,, 1976). Lere (1965) reported better grain yield with
2:1 (67:33) maize:sorghum proportion than the 1:1 (50:50),

irrespective of row arrangement.
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2.1.3 Effect of stand arrangement on component crops

Since maize is relatively early maturing and faster
growing than sorghun, it is likely that the yield of sorghum
will be affected by plant arrangement in mixture. Lere (1985)
reported that alternate row arrangement gave hipher yield of
maize and sorghum at Samaru thon within row arrangement, while
at Saminaka it was Lhe within row arrangement that performed

better.

2.2 Millet/Sorghum Mixtures

Millet/Sorghum is the dominant cereal-based mixture in
northern Nigeria, apparently because of its superiority in
productivity over the sole crops (Andrews, 1972; Okigbo and
Greenland, 1976; Norman, 1972). bBoth crops play predominant
roles in the diet of the people. 1t is common for millet to
be sown early and later intersown with the traditional long-
season sorghum. The mixture is often in the proportion of
122 (33:67) millet to sorghum in the southern area of the
northern Guinea savanna while Lthe ratio is 1:1 (50:50) in
the northern part as well as in the sudan savenna, A yield
advantage of 20-30v in the millet/sorghum mixture over sole
crops was reported by Fisher (1902). Andrews \1972), Kassam
and Stockinger (1973) associuted productivity of millet/scrghum
mixture to the abilily of the intercropped sorghum to recover
from the effect of competition with millet.
Consequently, grain yield of sorghum in the mixture was as good
as in the sole crop since sorghum fully recovered after the

harvesting of millet,
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It was concluded that the increased grain yield
obtained from millet/sorghum mixture was as a result of
better utilization of environmental resources (Anon., 1981 and
Andrews, 1972). For instance, lhe different canopy structure
of the mixture allowed for better penetration of light into
the millet canopy. Baker (1272) also attributed the yield
advantage in intercroys to the efficient canopy structure
attained by mixing early and later maturing crops together
since no single component crop could alone utilize the growth
resources of the entire wet season efficiently. Hdwever,
I1AR workers suggested that cereal mixture should be so
arranged in such @& way that port of the plant contributing to
the grain (above the ear in mcize or the upper leaves for
sorghum and millet) should be free of shading during the
period of grain formation (Anon., 1977). Fisher (1982) working
with millet/sorghum mixture founa alternate ridge arrangement
better than the within ridge arrangement as it is easier to

apply the fertilizer inputs to ihe components.

2.3 Other Cereal-Based lMixtures ~

Fisher (1977) found tnat yield of beans’was depressed
due to shading as proportion of maize in the mixture with
beans increased. OSimiler finding was made by Aider and
Vierra (1979). Yunusaz (1985) while working on maize/soyabean
mixture reported that reducing soyabean proportion to 33%

lowered yields significantly.
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Various studies have been carried out on the effect of
stand arrangement on component creps. Evans (1960) found no
stricking advantage from gro.ing maize or sorghum with
groundnut in alternate rows as compared with the uniform
distribution within the row. Dalal (1974) found that the
combined dry matter yield and nutirient uptake of both maize
and pigeon peas were better in alternate rows than in mixed
stands. In anolher study, Gulal et al.(1981) experimenting
on maize and soyabean under different cropring patterns
found that intercropping on alternate ridges increased the per
cent of harvested maize planlts, number of ears per plant and
grain weight, poa number and seed number per plant, bul reduced
the seed yield of soyabean., Fulman and Herbert (1982) found
that yields were slightly reduced in soyabean intercropped in
alternate rows with maize, on¢ further reduced when grown in
the same row with maize., Yunusa (1985) on the other hand,
found that maize in mixture wilh soyabean was less affected by
plant arrangement, but thut scycbean was sensitive to maize,
Alternate ridge arrangement was found to minimize both the
competitive effect of muize on soyabean thus resglting in

better yields than the within ridge arrangement.
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MATERIALS aND FETHODS

Rall Experimental Sites

A field experiment was conducted on the farm of Lhe
Institute for Agricultural Research at Samaru, Zaria (latitude
11°11'N, longitude 07°38'E and 685m above mean sea level) in
the northern Guinea savanna ecolopical zone of Nigeria during
the 198/} and 1985 wet seasons. DLetails of the physico-
chemical properties of the furrow=-slice are summarized in

appendix 1.

The rainfall and evapolranspiration data collected from
the agrometeorological station located about 500 m from the
experimental sites in 198} and 1985 respectively are presented
in figure 1. The climate at Samaru is characterized by unimoda
rainfall pattern. Rains start, normally, by mid-ilay reaching
its peak in August and ending by early or mid-October (Kowal an
Knabe, 1972). At this time, crops such as traditional sorghum
varieties remain in the field until November when ready for

harvest.

32 Varietal Characteristics

Two maize varieties: TZB and TZE-SR=-W maturing in 120
and 90 uays respectively, were used in this study. TZE-SR-W
apart from being early maturing is also resistant to streak
virus uisease and smaller seeded than TZB variety, Sorghum
variety SK5912, maturing in 160 cays, was the other component
crop of the mixture, TZB and UKL912 were obtained from the
National Seed Service at Samuru while TZE~SR-W were obtained

from the Kano Agricultural and Rural Development Station at
Kadawa.



9

RAINFALL AND EVAPOTRANSPIRATION (MM) ———p
i

8 5 8 8 8 5§ E 8 8 H

0

f

AN

7

i NV3IN | Ot1d

“—.
w3

130:d3S i ONY: M : NOr. AYW

7851

T

NNHO YOS 3AVIN 3ZWVN  SaC¥D 1TV 30

Zl 8

ad

ANARARNARARTANNW

-----

1930 AON
ZES NS BZL MAESIZL 31v0 OMIMCS

i SN
3ivQ ONUSIANVH

786l

NN

DRI
AN
DULRARRR Y
AR,
RN
Y
HNANEEIERA R AN
NS

N
\\\\\\Q.\\\\“\‘(\m\\‘

7 0

;)

K4

ARRRRRNNNY

3
Z

sl

‘0z

120; 43S, 9nNV. MW NOF AT

(SNOSV3S L3M S861 ONV 7361 | NAVYAYS 04 NOUVHIJSYHIOLSVAI ONV TIVINIVE ATLHOINLY

TISS XS BZL MNS3ZL

s

1330 AON
8z

SpIM 70
WNHONOS 3ZIVN 3ZIVA

. ol
3Iva ONILS3ANVH

{TEGE}



10

3.3 Experimental Treatment and Design

There were 15 treatments comprising three sole crops
(TZB, TZE-SR-W maize varieties and S5K5912 sorghum variety) and
12 crop mixture treatments oblained by factorial combinations
of three crop jproportions (1:1., 2:1 and 3:1 maize:sorghum),
two stand arrengements (ultern: le ridge and within ridge) and
two maize varieties (TZbB and '[Zi-SR-W). For the alternate
ridge stand arrangement, the Lhree crop proportions were
achieved by alternating one ridge of sorghum with one, two and
three ridges of maize for the 121, 2:1 and 331 maize:s;rghum
proportions respectively. For the within ridge stand arrangement,
one, two and three stands of maize were alternated with a stand of

sorghum to achieve the maize:sorghum proportions 1:1, 2:1, and 3:1

respectively.

The experiment was laid out in a randomized complete
block design (RCBD) with four replicates. The gross plot was
made up of 12 ridges spaced 75 cm apart and 6 m long (area of
5L mz). The six inner ridges wilh an area of 14.4 m2 constituted
the net plot while the remainier formed the disfard from where

the samplings were made,

3.4 Crop Management

The experimental area was ploughed, harrowed and ridged,
Fertilizer was applied at planling at the rate of 45 kg N/ha,
4S5 kg PdOS/ha, and L5 kg K;0/ha (as 300 kg compound 15:15:15/ha)

to the mixture treatments. Calcium ammonium nitrate (CAN) at
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the rate of 45 kg N/ha was side dressed (as 173 kg CAN/ha)

to both component crops at five weeks after planting. For

sole crops, a rate of 60 kg/ua each of N, PZOS and K,0

for maize (as 40O kg cowpound 15:15315/ha) and 30 kg/ha each

ol Ny P 05 and K,0 for sorghun (us 200 kg compound 15:15:15/ha)
was applied at planting respeclively. Calcium ammonium nitrate
at Lhe rate of €0 kg Qnd 30 kip/ha (as 230 kg CAN/ha and 115.4
kg CAN/ha respectively) for maize and sorghum was side-dressed

five weeks after planting respeclively.

Maize and sorghum were both planted on 1l June in 1984
and on the 17 and 18 June 1985, /About four seeds of sorghum
and two seeds of maize were sown per hole and later thinned
to one plant per stand at a distance of 20 cm to give a total
plant population of 66,666 plants/ha,

Gardoprim A 500 FW (containing terbuthylazine and
atrazine at 250 gm/1 each) was syrayed as pre-emergence
herbicide. A rate of 3 1/ha or 1.5 kg a.i./ha in 200 litres
of water per hectare was applied using a knapsack sprayer.
Supplementary hoe-weeding was cirried out five weeks later.
lnsect pest, particularly stem bLorer, was controlled by
siraying cabaryl (Vetox 85) at the rate of 1.5 kg a.i./ha in

200 litres of water per hectare with also a knapsack sprayer,
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3,5 Collection and lrocessing of Data

3.5.1 Plant height

The height of 5 plants of maize and of sorghum were
taken per plot at 12 weeks after planting. The measurements
were taken from the ground level to the tip of foliage at
vegetative stuge and the panicles or tassel at the reproductive

stage.

3.5.2 Plant girth

Girth of 5 plants of maize and of sorghum were taken at
12 weeks after planting. The measurements were taken at about
30 cm from the bottom of each plant. A thread was tied round

the stem and laler measured using a ruler.

3.5.3 Dry weipght of five plants

Five plants of maize and of sorghum were removed from
each plot by cutting at ground level and oven-dried at 85°C

for 24 hours and weighed.

3.5.4 Lodging
Plants that lodged were counted in each plot and

expressed as percentage of total plants in the plot. A plant
was considered lodged when it inclined more than MSO from the

vertical normal position,

3.5.5 Number of plants per squiare metre at maturity

Number of plants of maize :nd sorghum was counted per
plot. This was then converted to scuare metre, The counting

was done prior to harvesting.
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3.5.6 Number of cobs per souare metre

Number of cobs per net plot was taken after harvest and

expressed on square metre basis,

3.5.7 Cob weipht per plant

The weight of harvested coubs was recorded and later

converted into per plant basis,

3.5.8 Number of panicles per scuire metre

The number of panicles of sorghum per net plot was taken
after harvest. The number was Lhen expressed into per square

metre basis.

3.5.9 Panicle weight per plant

The weight of hurvested panicles was taken per net plot

and converted into per plant basis.

3.5.10 Grain yield

The harvested cobs of maize and panicles of sorghum
from the net plots were shelled and threshed, and liater winnowed.
The grauins were then weighed before converting it into hectare

basis.

3.5.11 Grain weight

Grain samples of maize were collected from each net
plot ana 100 grain weight taken. Also grain samples of sorghum

were collected from each net plot and 1000-grain weight taken.
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3.5.12 Shelling percentage

The shelling percentage of maize from each plot was

calculated as given below:

Grain weipht after shelling x 100

Shelling percent (%) = Cob weight (unshelled)

3.5.13 Threshing percentage

The threshing percentage of socrghum from each plot
was calculated as below:

Grain weight after threshing % 100
Panicle weight {unthreshed)

Threshing percent (%) =

3.5.1 Land equivalent ratio

Land equivalent ratio (LER) was calculated for maize
based on the corresponding variely in sole and crop mixture,
Also that of scrghum was calculated based on sorghum in sole
and crop mixtufe. The combined LER for maize/sorghum was
also calculated by summation of LER for maize and sorghum in

the mixture:

. _ Grein yield of maize in mixture
LER (maize) = Grain yleld ol mueize in sole

. _ Grain yvield of sorghum in mixture
LER{ sorghum) = Grain ;ield ¢f sorghum in gsole

Combine (LER) (mixture) = LER (maize) ¢ LER (sorghum)

3,5.15 Gross return

The gross return was calculated using the grain yields
per hectare of maize and sorghum in socle and mixture. The

grain prices offered by the Nigerian Grains Beard for 1984/8%5
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and 1985/86 seasons were used., 7The prices for maize for
the 1984/85 and 19865/86 seasons were NLOO/ton and #4507/
ton, respectively. That of sorghum for the corresponding

seasons were K450/ton and N500/ton, respectively,

3.6 Data Analysis

The data collected were subjected to statistical
analysis of variance and the treatments means compared by
least significant difference (LSD) or Duncan's multiple

range test (LMRT) at five percent level of probability.

Correlation between grain yields and plant
characters of both maize and sorghum was also calculated

and compared at five percent level of probability,
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Chapter U
RESULTS

4.1 Grain Yield, Shelling Percent and 100-grain
Weight of Maize

Le1.1 Grain yield of maize

Results of the effect of component crop proportion on
grain yield of maize in mixtlure with sorghum in the 198y wet
season, which was the only treatment effect significant is
presented in Table l.1. Muize/sorghum proportion of 67:33
and 75:25 gave statistically similar grain yield in the

mixture but these were mere then for proportion 50:50,

In 1985 wet season maize grain yield response to
crop proportion, however, =zlmost followed similar trend as in
1984 (Table L4.1). Crop prorortion 75:25 gave the highest
grain which was even significantly higher than for 67:33 and

50:50.,

Within ridge arranjenenlt of the component crops proauced
significantly higher maize grain yield than the alternate

ridge arrangement (Table L.1),

Result of the analysis of maize grain yield in sole and
crop mixture with sorghum in different combination (Table }.2)
show that in 198);, sole crop of TZB maize gave statistically
similar grain yield &s sole crop of TZE-OR-W, but significantly

outyielded mixed TZB and TZE-SR-W. However, grain yield of
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sole TZE-SR=W was statistically similar with those obtained
in the crop mixtures with both maize varieties at crop
proportions 67:33 and 75:25. In the 1985 wet season, maize
grain yields were not significantly different in both sole
and mixture except where maize was grown in alternate ridges
with sorghum at crop preoportion 50250 which gave significantly

lower yields than the sole crops.

li.1.2 Shelling percent of maize "

Resull obtained in 1284 on maize shelling percent
revealed that neither maize variety, stand arrangement, crop
proportion nor their interactions significantly influenced the

shelling percent of maize (iable L.1).

On the contrary, the 1985 data showed that the shelling
percent of TZE-UR-W was significanily higher than for TZB
(Table l4.1). Furthermore, crop proportion 67:33 give lower
shelling percent than 75:25 vroportion but similar to 50°50

projortion (Table L.1). -
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Table l},1 The grain yield, shelling percent and 100-grain weight
of malze in mixture with sorghum as affected by maize
variety, crop proportion and stand arrangement (198}
and 1955 wet seasons)

Grain Yield shelling FPercent 100=-grain
Treatments (kg/ha) (%) weight (gm)

196 1985 1984 1985 198l 1985

Malze Variety (V)

TZB 2722.80 2323.50 76,55 61.89b 25.77 24.50

TZE=-SR =W 2576.52 2317.71 76,97 ©67.08a 25.7h 24,17

Mean 26L,9,66 2320.6' 76.76  64.L,9 25.76 ,24.34

SE + 1814, 36 91,13, 0,397 0.967 0.298 0,418
LSD (5%) NS NS NS 2,80 NS NS

Crop ¥Proportion (maize:sorghum)(r)

50350 2304.69° 2187.50c 77.05 63.68ab 2.99 23.69
67233 34332,.,29a 2947 .92 T N8 62 .99b 26.11 2L.31
75:25 3801.79 3218.75a 76.05 66.78a 26.17 25.00
Mean 3179.59 278L4.72 T76.76 6448 25,76 24.33
SE 4 225.79  106.351 0.486 1,186  0.366 0.5
LSD (5%) 652.04 153,56 NS 3.43 NS NS

Stand Arrangement (A)

Alternate ridge 2653.36 2671,80b 76,88 65.13 £5.96 23.63b
wWithin ridge 265,96 2897.U7a 76,63 63.84 25.55 25.04a

lean 2049.66 2784.73 76.76  64.149 25.75 2434
SE + 18)4. 36 86.63Y 0.397 0.967 0.298 0.418
LSD (5%) NS 125,36 NS NS NS 1621
Interactions

Vxp NS NS NS NS *r NS

VXA NS NS LS NS NS N5

PxA NS NG NG NS NG N3
PxVxA N N U NG N3 NS

NS = Not significant. *Cignificint at S¢ level of probability.
¥#*Significant at 5% 1level of probability.
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Effect of proportion, stund arrangement and

maize variety on groin yield (kg/ha)* of
meize in mixture with sorghum (1984 and

1985 wet seasons)

Treatment®x*

Haize grain yield

(kg/ho)**

198} 1985
Sole TZB (V) CGOh.17a L4,68.75a
Sole TZE-SR-W W 23.75ab 4552.08a
PV, A, 2552.08c-e 2062.50b
P1V,A, 2166, 67¢ 2)115.67ab
FiVoh, 2354 .17de 20L1.67b
P1V2A2 214 5.79e 2229,.,17ab
P,V A, 36)5.60be 2750.00ab
P,V 4, 3593.75b¢ 3208.3hab
PoV,oA, 3250,00b-e 2875.00ab
P,V A, 3238.59b-e " 2958, 3hab
P3V,A, 34437 .50b-d 3093.75ab
PaVqh, [|208.33b 3197.92ab
PyV, A, 386L.58b 3208.33ab
P4V, 3696, 75bc 3372.00ab
Mean ahl1,.62 3031.07
SE + Wy7.715 779160

*¥ Means of four replications

¥#*ijeans followed by same letter In a column are not

signilicuntly different ot

*#% P

50: 50 maizes:sorghum
67:33 maize:sorghum
75:25 maizessorghum

% level of probability (DHRT)

Alternate ridpge arrangement

Wwithin ridge arrangement

TZB malize variety

TZL=5R=W maize varicty
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he1.3 The 100-grain weight of maize

In 198l;, there was sipgnificent interaction between crop
proportion and maize variety (Tuble L.3). As proportion of
TZB increased in the mixture from 50:50 tu 67:33 (maize:
sorghum), the 100-grain weight increused. Further increment
of maize proportion to 75:25 did not influence the 100-grain
weight, On the other hand, increasing the proportion of
TZE-SR=-W maize voriety in the crop mixture did not affect
the 100-grain weight,

Table 4.3 The 100-grain weight (gm)* of maize in mixture

with sorghum as offected by crop proportion,
and maize variety (190} wet season)

Maize Variety **
Crop proportion

(maize:sorghum) TZB TZE-SK=-W Mean
50250 - 24370 25.61ab 24,99
67333 26.82a  25.41ab 26,12
75325 26,132b 26.22ab 26.18
[ean 25.17 25475
SE + 0.518 -

*Means of four replications

¥¥Means followed by same letlcr in both row and column
are not significantly different at 5% level of
probability (DMKT)
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However, only the main effect of stand arrangement
was significant in 1985 where the within ridge arrangement
gave heavier 100-grain weight then in the allternate ridges

(Table l.1).

4.2 Number of Component laize Plants, Lodging
Percent ana Number ol Ccps of Maize

4.2.1 Number of component maize plants per square metre

Number of maize plants per square metre harvested
significantly increased as the crop proportion of mgize
increased from 50:50 to 75:25 through 67:33 in both years
(Table L.4).

Lh.2.2 Lodging percent of maize

Results obtained on the lodgingincidence of maize in
both seasons are presented in Table L .4. Only the effect
of maize variety was significant. There was more lodging

with TZE-SKR-W than with TZB,

.2.3 Number of cobs per square metre

-

Number of colLs per squure metre of maize increased as
the proportion of muize in ihe mixture increased in both years
(Table L.4). However, veriely end stand arrangement had no
significant effect on the number of cobs per square metre in

both years.
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Table l.) The number of plants per metre square, loding ?ercgnt
and number of cobs per metre square of maize in mixture
with sorghum as affected by maize variety, crop proport-
ijon and stand arrangeaent ¥198u and 1985 wet seasons).

No., of Loding percent No. of cobs/m2
Treatment plants/m ) y

198] 1985 198l 1985 198, 1985
Maize Variety (v)
TZB 3.97 .07 31.52b 33.65b L.68  h.13
TZE~SR-W L.06 .oy 37.72a L0.72a .70 4.0
Mean .oz I .06 3,50 37.19 L..69  L.09
SE ¢ 0.043  0.04 1.871  1.572  0.117 0.039
LD (5%) NG N3 5S40 b5l NS » NS
Crop Froportion (maizessorghuu) (F)
50350 C2.99¢c  3.10z 32.16 38,02 3.76c  3.10c¢
67:33 L.22b  4.270 33.70 35.26 h.6Cb 1..27b
75: 25 heB3a  L.90a  37.62 38,28 5,512 4.90a
Mean 4.0 .09 o 37 .19 L €9 L.09
SE t Q.08 0.1l 2.29 1.876 0.143 0.049
LSD (5%) 0.15 NS NS 0.312 0.1
Stand Arrangement (A) _
Alternate ridge L.03 h.o7? 36.37 36.88 l1 .66 h.Oo7
Within ridge h.01 L1 33.62  37.49  Lh.720 Lo
Mean h.07 L .09 35,00 27.19  L.69 .09
SE + S Q.043  0.04 1.871 1,572 -0.417  0.039
LSD (5%) NS NS NS N3 NS NS
Interactions .
Vxp NS NS NS NS NS NS
VxA NS NS NG N3 N5 NS
PxA NS N5 NG NS NS NS
PxVxA NS NS NS NS NS NS

NS = not significant



23

4.3 Cob Weight Per Plant, Plant Heipht, Dlant Cirth
and Straw Yield of Maize

he3.1 Cob weight of maize per vlant

In both years, cob weight per plant was only affected
by maize variety (Table 4.5). 7TZB maize variety produced

significantly heavier cobs than the TZE-SR-VW.

L.3,2 Plant heipght of maize at 12 weeks after planting
! For the plant height of maize at 12 weeks after planting
in 1984 there was significant interaction between maize
variety and crop proportion on one hand and maize variety and
stand arrengement  on Llhe other (Tables .6 and l4.7). The
plant height of TZB and TZE-SR-W was statistically similar

at crop proportions 50:50 and 67:33. TZB at 75:2% produced
significantly taller plants thuun the other treatments except
for TZB at 67:33 crop proportion (Table 4.6). Haize variety
TZE-SR-W produced shorter plonts in the within ridges. There
was no significunt difference between plant height of TZB

maize at both stond arrangement (Table 4,7).

In 1985 wet season, lhe plant height of maize was
the same irrespective of maize variety, crop proportion and

stand arrangement (Table L.5),
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rrangement in the 1%8L and 1985 wet sezscons.

The cot weight per plant, plant height, plant girth and straw yield of meize
mixture vwiith sorgnum gs zffected by meize veriety, crop propertion and stend
e

Cob weight/clznt Flant heignt et Flent Straw yield at
12 WAP at 12
Treztment 1 GBI "985 “ Q8L 1985 1981l 168, 1085
Meize variety (V)
TZD G.Cl3a O."Elba "6L.95 212.29 7,2Ea 167,77 333,94
TZE-SR-% G.038b 0.7 74b 155,24 212,96  6,56b 163,58 315,42
Fean C.047 C.i75 16C.00 212.63  6.%1 165,38 334,53
SE + ¢.0C2 _- C.005 2,870 L.,e8C C.734 2,501 5.731
L3D(5%) 1.05x1077 0,014 NS NS 0.3% XS NS
Crov FProportion {(mzizetsorchum){Z)
50250 C.o3 C.o7SCa  154L.56 242.06  7.C3 1.5 313,31
£7:33 C.039 C.iBt2b  160.25 213.5L £.95 151,30  3.L9.07
753125 - : C.CL1 J0.765b 165.4L 247,88 €7 “5L.08 341,20
nean C.0,0 0177 160,08 272,63 £,97 165,37  334.53
SE + 0.002 C,C005 3.517 £.70C C,16L 3,112 7.0%
L3D7(5%) NS 0.0 NS NS by XS KS
Ztand Arrengerent (4)
ArTernate ricg C.ChO Co%77%b  164.46a 212.28 6,72 “ 64 . 31 3L2.28a
Witrin ridge C,Cn0 0.787a 155.7°b 212.%¢ 7,10 166.50 326.77b
Fiean C.QLC C.1758 16C,0¢ 212.63 £.9% 165, 38 334,53
SE + ¢.002 C.CC5 2.87 L.280 0.134 2.50L4 5.731
LsD™ us C.01L N5 NS NS NS 1€,55
Interactions
V xF NS N3 * NS NS NS *
V x 4 53 oKt * NS NS NS N3
P x A IS NS NS NS NS NS NS
P x Vx4 K3 NS NS _ NS NS *% NS
¥ 13 = NOL significant #s5ignilicant at bk level of probeci-ity ifIcant 2t 1. level of
1lity.
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Table j .6 The plant height (cm)* of maize in mixture with

sorghum at 12 VWAF»¥* as affected by crop
proportion and maize variety (1984 wet season)}.

Maize vaorietys*=®

Crop propertion

(maize:sorghum) ' TZB TZE-SR-W Mean
50:50 . 154,750 154.38b 15047
67:33 - 163.75ab  156,75b | 106,75
753285 1764 30a 154.50b | 165,44
Mean | 161, .96 155.21 ;

SE + | 4,973 e

*Means of four replications 1

r¥{eeks after planting S

*¥#Means followed by same letter in both raw and column
are not significantly different at 5% level of
probability (LMRT).

Table 47 The plant height (cm)* of maize in mixture with
sorghum at 12 WAP** as affected by stand
arrangementand maize variety {1984 wet season).

Maize Varietyx*»*

Stond Arrangement TZh 1TZE-GR-W . Mean

Alternate ridge ‘ 166,33a 163.58a " 164.96
Viithin ridge . : 162.58a 147.83b 155.21
Mean o 16146 155,71 -
SE+ L .06

*Means of four replications
*tyeeks after planting

*#xMeans followed by same letter in both row and column
are not significantly different at 5% level of
probability (LMRT).
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4.3.3 Plant girth of maize at 12 weeks after planting

Only the main effect of muize variety was significant
in 198} wet season. TZE-SR=-W produced plants with significantly

thinner stems than TZB at 12 weeks after planting (Table L.S5).

In 1985 wet season, however, no significant difference
was observed within and between crop proportion, variety and

stand arrangement,

Lhed.4 Straw yield of maize at 12 weeks after planting

The interaction between maize variety, crop proportion
and stand arrangement regurding the straw yield was significant
in 1984 (Table L4.8). There was tendency for the straw yield
of maize Lo decrease with increused crop proportion for TZB in
alternate ridge. Nevertiheless, no such difference wos
observed with TZE-SR-W in alterncle ridge and TZB in the within

riuge arrangement.

In 1985, better straw yield was obtained in
alternate ridge than with the wiliin ridge arrangement (Table
4+5). There was also significuint interaction.between maize
variety and crop proportion (Table 4.9). 7TZE-SR-W at crop
proportion 50:50 produced significantly lower straw yield

than at the other proporticns.
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Table 4.8 The straw yield (kg/ha)? of maize in mixture with
sorghum at 12 VAF*~ as affected by crop proportion
stand arrangement and msize variety (1984 wet

season) .

Stand Arrangement*#*#*

Crop proportion Alig;nnté-aiuue Within Ridge
(maize:sorghum)  yzp TZE=-5R=W ~ TZB  TZE-SR-W  Mean
50: 50 197.73b 156,02¢ca 155.354cd 250.09a 190,55
67:33 186.10bec 155,10d 152.78d 112.04e 151.51
75:25 Wy 69d  146.20d 163,38cd 162.04cd 154.08
Mean 176.17 1524y 157.17 174.72
SE ¢+ 64224 '

#Means of four replications
**leeks after planting

**#Means followed by same letter in both row and column are
not significantly different at 5% level of probebility (DIRT)

Table 4.9 Straw yield (kg/ha)® of maize in mixture with sorghum

at 12 WAP'* as affecled by croj
maize variety L198. .et season),

proportion and

CPO[? I:I"Dportion l'*la.i_ze VE!I‘ietyL‘l'ﬁ

(maize:sorghum) TZB TZE-SR-W HMean
50250 345.1a 281 .48b 313.31
67:33 358.33a 339.81a 331.94
75:25 356.33a 32 .07a 41,20
Hean 353.923 315.12
ol +

*Means of four replications
**jjeeks after planting

»#¥*Means followed by same letter in both row and column are
not significantly different at Y5 level of probability (DMRT)
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o4 Grain Yield, Threshing Fercent and 1000-
Grain wWeight of Sorghum

Lo Grain yield of sorghum

In 198L, grain yield of sorghum was highly influenced
by crop proportion (Table L.10)., There was significantly
lower sorghum grain yield as sorghum prorortion was decreased

from 50:50 to 75:25 (maize:sorghum).

Stand arrangement also influenced sorghum grain yield
(Table L.10). Yields obtained in alternate ridge arrangement

were significently higher than the within ridge arrangement.

In 1985, there was interaction botween crop proportion,
variety and stand arrangement (Table Li.11). At 58:50 crop
proportion, Sorghum grain in mixture with TZE-SR-W within
ridge produced inferior grain yield to TZB and TZE-SR-W in

alternate ridge.

Comparison of grain yi=ld of sorghum in sole and
mixture with maize for both years is presented in Table L.12.
Grain yield of sorghum was significantly higher” in sole than
in mixture in 1984. Mixtures at crop proportion 67:33 and
75325 (maizeisorghum) gave statistically similar sorghum

y191d3¢

In 1985, sorghum grain yield in mixture with TZB
and TZE-SR-W 1n alternate ridge at crop proportion 50:50,
and with TZE-SR-W in alternate ridge arrangement at 67:33
proportion were statistically similar to the sole crop

yield (Table 4.12).
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Table 4.10 The grain yield, threshlng percent and 1000-grain
welght of sorghum in mixture with maize as affected
by maize variety, crop proportion and stand arrdnge—
ment {1984 and 1985 wet seacons)

Grain yield Threshing % 1000~grain
Treatment jkg/ha§ welpht (gm)
1981 1985 196l 1985 1984 1985
Maize variety (V)
TZB 1692,71 1710.07 66,77 77.80 41,67  [3.29
TZE=-SR =W 1921.30 183449 70,59 74,07 J1.50 42,38
'Mean 1807 .01 1772.286 68,68 75.94h  41.59 L2.34
SE 79.510 76,264 1.461 1947  0.825  0.745
LSD NS NS NS NS NS N3
Crop froportion (maizessorghum){F)
50:50 2426.292  1983,51  69.09 74,60  J0.51  43.10
67:33 1818.58b  1875,00 70.71 78.32 H{1.2t 42.39
75:25 1176.21¢ 158,33 66,25 74.89 43.03 L43.02
Mean 1807.03 1772.20  68.66 75.94 L1,58 L2.8L4
SE t 97.377 93,40l 1,789 2.384 1.010  0.912

LSD 281.21 NS NS NS NS NS
Stand Arrangement (A) ' L

Alternate '
ridge 1924.49a  2013.89 70.00 78.83 L1.99 11.57p

Within ridge 1689.81b  1530.67 6731 73.0L §1.18  L4.104
tean | 1807.00 1772.28  68.66 75,94  41.59  L2.84

LSE + 79.51 ©79.26 1,461 1.947  0.825 0.745
LD 229.61 NS NS NS NS. 2.15

Interactions -

VxP NS NS NS NG NS NS

V x A No NS » NS - NS NS

P x A NS NS NS NS NS NS

P xVxA NS * NS NS NS NS

NS = Not significant ¥Significont at S% level of

- probability
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Table l,,11 The grain yield# (kg/ha) of sorghum in mixture with
maize as affected by crop propertion, stand arrnage-
ment and maize variety (1985 wet season).

Stand Arrangement*g

Crop proportion

(maize:sorghum) Alternate HRidge Within Ridge

TZB TZE-SR-W  TZB TZE-SR-W  Mean
50:50 2378.47a  2326.3%9a  1909.72ab  1319.4lLbc  1983.51
67233 . 1822.92ab  2222.22a  1545.1L4abc 1909.72ab  1875.00
75:25 _ 1666, 67abec 1666,.68abec  937.,50¢ 1562 .6Qabc, 1458.3)
Mean 1956,02 2071.76 146412 1597.22
SE +. 186,807

* Means of four replications

¥#Means followed by same letter in toth row and colum are not
significuntly different at S%X level of probability (LMRT).
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Table L4.12 Effect of crop proportion, stand arrangement and
maize variety on the grain yield Ekg/ha)* of sorghum
in mixture with maize with moize (1984 and 1985 wet
seasons) .

Grain yield (kg/ha) *#

Treatmen t*** 1981 1985
Sole sorghum 4.322.92a 3107 .6La
PV A, 2517 .36be 2378 .4 7ab
P,V A, 1909.72b-e 1909, 72bc
FyVohy 2812.50b 2326,39ab
P, Vah, 21465 .28bc 1319, 4lyed
FoVyhy 1909.72b-e 1822.92b~d
P,V A, 1510.)j2cde 15&5.?ubcd
P,oVoA, 1718 . 75b=e 2222 .22abe
B,V A, 2135.42bed 1902 .72b-c
P3V1A1 1215.20de 1667,67cd
P3V1A2 1093.75de 937.50d
PaVohy 1371.53de 1666 ,67cd
P3V A, 102431 1562 ,50bcd
Mean 2000 .5 187 .50

SE ¢ 226,750 20l .290

*Means of four replications
**Means followed by same letter in a column are not significantly
different at 5% level of probability (L#RT)

‘% P, 50:50 maize:sorghum

5 = 67:33 maizeg sorghum

= 75:25 malizet sorghum

A4 = Alternate ridge arrangement
Az = Within ridge arrangement

V1 = TZB maize variety

o = TZE=-SR-W maize variety
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liolyo2 Threshing percent of sorghum

In 1984, the threshing perceni of sorghum showed
interaction between maize variety and stand arrangement
(Table L.13). The threshing vercent ol sorghum in mixture
with TZL-SR-W maize was statistically similar irrespective
of stand arrangement. Similar resull wes obtained with TZB.
However, the threshing percent of sorghum in the within ridge
arrangement wus significantly lower with TZB than TZE-SR-W.
Table )4.13 The threshing percent~(%) of sorghum in .

mixture with maize as affected by stand
arrangement and variety (198} wet season).

Maize Varietyxr

ctand Arrangement TZB TZE=CR=V Mean

Alternate riage 69.75%ab 70.53a 70.14
Within ridge 63.79p 70.83a 6731
Mean 66.77 70.63

SE 2.066

-

*Means of four replications
**Meuns followed by same letter in bolhh row and column are
not significantly different at Sw level of probability
(Lsb)
Result obtained in 1985 (Table l;,10) showed no significant

interaction between variety, proportion and stand arrangement.
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Lhoie3 The 1000-grain weight of Sorghum

.The effect of maize variety, crop proportion, stand
arrangement or their interactions wus not significant in 1964
for the 1000=-grain weight of sorghum (Table 4.10). In 1985
however, only stand arrangement significantly influenced the
1000=-grain weight of sorghum (Table l;.10). Sorghum intercropped
with maize within ridge produced heavier grains than in alternate

ridges,

oS Number of component Sorghum Plants, Lodging
Percent and Number of Panicles of Sorghum

L4e5.1 Number of component sorghum plents per square metre

The number of plants per square metre of sorghum in
mixture with maize was significantly influenced by the crop
proportion in 198l and 1985 wet seasons (Table l;.14). Number
of sorghum plants decreased as the proportion of sorghum in

the mixture decreased,

e5.2 Lodging Percent of sorghum

There was significant interaction between erop proportion,
maize variety and stand arrangement in 198l regarding the
lodging percent of sorghum (Table l;.15). At crop proportion
50:50, sorghum mixed with TZE-SR-W on alternate ridges did not
lodge as much as those mixed with TZB or TZE-SR-W intercropped
within ridges. On the other hand, at crop proportion 67:33,
sorghume mixed with TZB in alternate ridges did not lodge as

much as those mixed with TZB and TZE-SR-W within ridge.
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Table L .14 The number of plants per mctre square, lodging
percent and number of panicles per metre square
of sorghum in mixture with maize as affected by
crop proportion, stand arrangement and maize .

variety (198 and 1985 wet seasons).

gf;nig/mz Lodging % No}mgf panicles
Treatment 198 1985 1984 1985 198 1985
Maize variety(V)
TZB 2:12 2.17 L1.56 27.95 2.03 199
TZE=SR=W 2.18 2.20 33,717 28.04 2.05 1.98
Mean 2:15 2.19 37.07 20.0C 2.0l 1.99
SE 4+ 0.041 0.058 2.37 2.450 0.048 0,038
LSD (5%) NG NG NS NS NS NS
Crop lroportion (maize:sorghum) (I).
50:50 2.93a 2.,94a 29.26 30,73 2.81a 2.75a
67:33 2.02b 2.,06b 30.33 20,30 .99 1.87b
75325 1,49¢ 1.55¢ {7./0 23.96 .1..0c 1.33¢c
iean 2.1% 2.108 37.66 28,00 2.0l 1.98
ol + 0.051 0,071 < 90 2.990 0.058 0,047
LSD (5%) 0.146 2.31 NS NS 0.17 0.135
Stand Arrangement (A)
Alternate ridge 2.18 2.05 25.79 20.79 2.03 1.96
Within ridge 2.12 2.18 }49.53 35.20 2.05 2,01
Mean 2.1% 2.12 37.66 28.00 2.0l 1.99
SE ¢ 0.041 0.058 2,370 2.450 ©.048 0.038
LSD (%) s NS NS NS NS NS
Treatment
Interactions
VxFb NS NS NS NS NS NS
VXA NS NG NS IS NS NS
P x A NS NS NS NS NS
Px¥XA NS NS * NS NS N3

NS = Not significant

* Significant al 5 level of probability

*#® Significant at 1% level of probability,.



Table 4.15 The loding percent: (%) of sorghum in mixture with
maize as affected by cro: yroportinn, stand arrange-
ment and maize variety (1284 wet season)

Stand Arrangenent*#

Crop propertion

(maize:sorghum) Alternate Ridge within Ridge

TZB TZE=-SR=V T'ZB TZE-SR=-W Fiean
50:50 24 .27bcd 17.71d  38,07bc  38,.07bc 29.26
67:33 21.88cd 24.22bc U4O.44ab  L8.4L4ab 36.33
75:25 37.50be 29.17bcd 79.7%a 79.17a 4740
Mean 27.34 23.70 55423 55.22
SE + 5.808

* lMeans of four replications

x#lleans followed by same letter in both row and column are not
significantly different at 5% level of probability (DMRT)

Significant interacltion was found between crop proportion
and stand arrangement in 1985 (Table );,16). Lodging was
significant when sorghum was intercropped with maize in the
within ridge arrangement as compared Lo the alter;ate ridges
at crop proportion 50:50 and 67:33ssuch difference was not

observed at crop proportion 75:25,
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Table .16 The lodging percent

(%) of sorghum in mixture

with maize as affected by crop proportion and
stand arrangement (1985 wet season)

Stand Arronpemenl*#*

Crop proportion

(maize:sorghum)  Alternate Ridge Within Ridge Mean

50°* 50 21.25b 39.59a 3042
67:33 17 .58b 11.02a 26.30
7525 22.92b 25.00ab 23.96
Mean - 20.58 35.20

SE+ o 3.84

* Means of four replications.

** Fegns followed by same letter
significantly different at 5%

L.5.3 Number of sorghum panicles

in both row and column are not
level of probability (DMRT)

per sugare meiLre

In both 1984 and 198% wet seasons, only the main effects

of crop propeortion produced significant difference on the

number of sorghum panicles (Table ll.1y). There was significant

decrease in number of panicles per square metre as the

proportion of sorghum in the mixture decreased,
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L.6 Panicle Weight Per Plant, Flant Height,
Plant Girth and Straw Yield of Sorghum

L.6.1 Panicle weight of sorghum per plant

Results obtained in 198l (Table lj,17) showed that neither
maize variety, crop proportion, stand arrangement nor their
interactions had effect on the panicle weight per plant of
sorghum,

In 1985 wet season, significant interaction was observed
between maize variety, crop proportion znd stand arrangement
(Table 4.18). Only sorghum mixed with 1ZB in both stand arrnage-
ments and with TZE-SR-W in the within ridge arrangements at
50:50 proportion produced significantly lower panicle weight
than TZE-SR-W in the within ridge arrinrement at 75:265

proportion. Other treatments were statistically similar.
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Table L.17

The
sorghum
and stand

arrangement<

panicle weight per
in mi 1

ture

fl

| o

plant height,
with umHNm as atfected by maize
(1984 and 1985 wet seasons).

plant girth and st

raw yield of
variety, crop propoftion

Fanicle weignt/ Flant height at Plant girth at Straw yield at 12
ST 12 WA 12 VAP WA

regtment 1984 1085 198l 1985 1968l 1985 198k 1985
Maize Variety (V) g "
TZB C.187 04701 101,04 179,33b 7.34 8.LY4 86.26  184.5
TZL-SR-V 0.151 O.124 104 .42 190.42a T7.33 8,03 o5 ,89 192,52
liean C.169 0.1°3 102,73 18L.68 7.3L m.mc 1.08 Amm.
SE+ 0.038 C.007 3.711 3.124 0,184 0.223 2.090 5725
LSD (5%) NS NS N3 .02 NS NS NS NS

Crop Proportion (maizessorghum)(E)
50250 0.118 C.C8 102.68 191.31a 7.77a2 7.S0 102.36 186,95
€7:33 0.178 0s112 106,69 190,13a 7.08b 8.29 0.36 183.L5
75:25 0.211 Ce 137 98,63 173.19b 7.17b 8.52 90.50 165.26
llean C.169 Ces112 102.73 18,88 7.34 8.2L 91.07 188,55
CE + 0.046 C.0C8 3.214 w.mw 0.201 0.225 2.57 7.012
LSD (5%) NS NS NS 11.05 0.58 NS NS NS
Stand Arrangement (A)
Alternate ricdge 0.723 0,118 100,13 179.176 7.36 10.31a 92,27 212 .8%a
within ridge 0.274 0.107 105.33 190.42a 7.34 6.17b 89.88 164 .22b
Mea 0.168 0713 102.73 184.80 7.35 8.24 1.0 188.56
SE+ 0.038 0.007 3.711 3.124 0.164 0,223 2.090 5.725
LSD (5%) NS KS NS 9.02 NS 0.6 N3 53
Interac
VxP N NS NS NS NS NS * NS
VXA NS N3 - NS NS NS * NS
PxA NS NS NS NS NS NS NS NS
FPxVxA NS b NS * NS NS NS NS
NS = Not significant *Significant at 5% level of probability
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Table .18 The panicie weight (kg/plant)*of sorghum in mixture
with maize as affected by crop proportion, stand
arrangement snd maize variety (1985 wet season),

Stund arrangement 2# )
Crop proportion Alternate Ridge Within Ridge
{maize:sorghum)

11 LzE=Gii=W __ TZB T2E=SK-W
50:50 0.093b  0.108ab 0.088b 0.063b
67:33 0.108ab  0.130ub 0.085b 0.128ab
75:25 0.133ab  0,138ab 0.100ab 0.178a
Mean 0,111 0,125 0,091 0.123
SE+ -' 0.016

.

* Means of four replications

##lieans [ollowed by same letter in both row and column are not
significantly different at 5. level of probability (biR7')

L.6.2 Plant helght of sorpghum ol 12 weeks after planting

In 198}, data on the height of sorghum at 12 weeks aflter
planting showed the only significunt interaction between variety
and stand arrangement (Table 1;,19). Sorghum mixed with maize
variety TZB in the within ridge arrangement grew significantly
taller than same vuriety in alternate ridges, Nevertheless,
plant height of sorghum mixed with TZE-SR-W produced plants with

statistically similar height 1o those with TZB.
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Table .19 The plant height (cm)* of sorghum in mixture
with maize at 12 Wit** as affected by stand
arrangement and mnlize variety (198l wet season)

Stand Arrangement Mixed Variety*#»

TZB TZE~SR=W Mean
Alternate ridge 95.50b 10L4.75ab  100.13
Within ridge 106,5%8a 10L.08ab 105.33
Mean 101,04 104,42
éE 3 3.7

#Means of four replicuations
**yeeks after planting

###Means followed by same letter in both row and column are not
significantly different at 5% Revel of probability (LSD)

Results obtained in the 1985 wet season showed significant
interaction between variety, crop proportion and stand
arrangement (Table }4.20). Generally, at all the three levels
of proportion, the ptrant height of sorghum was statistically
similar irrespective of maize variety and stand arrangement,

An exception was TZB at 75:25 proportion in the wjithin ridge
arrangement where sorghum plants were significantly shorter

than in other treatments .
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Table 4,20 The plant height (cm)* of sorghum in mixture with
maize at 12 WAP % as affected by crop proportion,
stand arrangement snd maize variety (1985 wet season)

Stanc Arrongement# *x#

Crop proportion

v » Ride i 2 -
(maize:sorghum) Alternate Ridge  Within Ridge

TZB TZE-SR-W TZB TZE=SR=W Mean
50:50 185.50a 187.25a 198,50a 194,00a 191,31
67833 168.50a 109.25a 198.50a 204.25a 190.13
75:25 174.25a  170.25a  150.75b  197.50a  173.19
Mean 176,008 182 .25 162,58 198 .58

SE+ 7.658

#Means of four replications
*xWeeks after planting

*###lleans followed by same lelter in both row and column are
not significantly different at 5% level of probability (DMRT)

L.6.3 Plant Girth of sorghun at 12 weeks after planting

Results of the main effect of crop proportion on the plant
girth of sorghum in mixture with maize in the 198l wet season are
presented in table L.17., Crop proportion 50:50 produced
significantly thicker planis of sorghum than these at 67:33 and
75%25. Froportions 67:33 and 75:25 produced statistically
similar planil girth,

In 1985 wet season, cnly the main effect of stand arrange-
ment was observed (Table 4.17). Sorghum vlants in mixture with
maize were significantly thicler in alternate ridge arrangement

than those in the within rid; e,
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.64 Straw yield of sorghum at 12 weeks after planting

Data obtained in the 198} wet season on the straw yield
of sorghum at 12 weeks after planting showed significant
interaction between variety snd crop proportion (Table }.21).
While there was no significant difference in the strew yield
of sofghum in mixture with m:iize varieties in the 50:50 and
67:33 proportions, crop proportion 75:25 gave significant
difference with sorghum growvm with TZB producing significantly
lower strew yleld at 67:33 and 75:25 proportions than at 50:50
proportion. With TZE-SR-W maize variety, hcwever, crop
proportion 50:50 and 75:25 gave significantly higher straw
yleld than 67:33 proportion,

Table 4.21 The straw yield(lkg/ha)* of sorghum in mixture

with maize at 12 LAl as affected by maize
variety and crop proportion \1984)

Maize variely w»*#

Crop proportion

(naizesorghum) TZB TZE~SR-W Mean
50: 50 68 .2La 106 .48a 10236
67233 60.3%b v0,.32b 80.36
7o525% 80.14b 100,86a 90.50
Mean 86,26 95,89

SE+ 3.628

*#Means of four replications

»#yeeks after planting
#r#Means followed by same leller in both row and column
?Eﬁﬁ%&t significantly different at 5% level of probability
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Significant interaction was also found between maize
variety and stand arrangement in 1984 wet season (Table h22)s
Results showed that sorghum intercropped with maize in
alternate ridge arrangement :roduced significantly higher
straw yield. On the other Land, significantly higher straw
yield of sorghum was obtained with TZE-SR-W maize variety than
TZB in the within ridge arr-ngement,
Table ;.22 The straw yield (kg/ha)* of sorghum in mixture

with maize at 12 VAF** as affected by maize

variety and stond arrengement (198l wet season)

Stand Arrangement liiize Varjety w#*»s

TZB TZE-CR-W  Mean
Alternate ridge 89,.80abe 9L.74ab 92,27
Within ridge 82.72¢ 97 .0la 89.688
Mean 86,26 95.89
SE 4+ 2.962

*Means of four replications
**Weeks after planting
«x#Means followed by seme lelter in both row and column are

not significantly different at 5% level of probability
(LSD)
In 1985 wet season, onl!y the main effect of stand
arrangement was significont (Table 4.17). Result showed
that sorghum intercropped with maize in the dternate ridge

errangement produced significantly higher straw yield than

in the within ridge arrangement.
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4.7 Association Among Flont Characters

L7 Correlation among plant characters of maize

In the 198l wet season, maize grain yield was highly
associated with the number of plants and cobs per metre sduare
and also the cob weight per plant and one hundred-grain weight
(Table 4+23). The number of plants per square metre was
significantly and positively correlated with number of cobs
per square metre., The one hundred-grain weight was also
positively correlated with the cob weight per plant and the
shelling percent. '

In 1985 as in 198}, the grain yield of maize was
significant and highly correleled with the number of plants
per square metre, number of cobs per souare metre, cob welight

pver plant and the one hundred-;r:in weight (Table 4.24)

Similarly, the number of plants ver square metre was also positively

and highly correlated with the nuuber of coi:s per square metre
and cob weight per plant. Bul unlike in 198);, the one
hundred-grain weight was negalively associated with plant
girth while the straw yield was positively associated with the

number of plants per square metre,
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Table L.23 Correlation matrix for maize rlant characters (198L wet season)

GY PH PG SY NP CN Cw GW SP LP

ignificant at 5% level of probability

1.000
0.219 1,000 :
i
-0.0%9 0.301% 1.000
|O.L..\H,uﬂ\v.l- |Oc4m“mv UQM-W\ tr._.r\u_,o
0.7C3%* 0,255 «0.113 =0,:.0L*¥* 1,000
C.721%* 0,107 -0.,056 =C..L8» 0.751#* 1,000
O.5L8+*% 0,C0L 0.033 0,016 -0.031 0:261 1,00
0.606+* (0,061 0.177 =0.032 0.239 0.211 0.340 1,000
0.110 C.035 =0,072 =0,021 -0,7193 -0.135 =-0,0%5 0.334% 1.000
0.135 0.018 =0.310* -0.235 0.161 0.143 =-0.0C8 0.155 0.7 1,000
GY = Grain Yield (kg/ha) NF = Number of plants/m®  SF = Shelling percent
= Flant heignt at 12 WAP QN = humber of cobs/m< LF = Locging percent
= Plant girth at 12 WaF C. = Cob weight /plant
SY = Straw yield at 12 WiF G. = 100-grein weight (gm)
& Sign
=

Significant at 1% level of rrobzbility
[
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Table L.24: Correlation matrix for maize rlent characters (1985 wet seascn

v

GY FH G - 3Y NF CN Cw GW SE
GY | 1.000
- - - - ™ -~ -
ro| 0.102 . C0C
FG | 0.C24 C.27°5 1:00

n
G

P

0
. 268 -0.2C3 -C.199 1,C00

on

o,
NF | 0.6Q4** =0.,006 =0.043 0.,07** 1,000

CN | 0,852+ C.075 C.014 Ce275 0.878»x 1.000
0<._.-_ ! Otpm** OIO.NQN O- DOJ l.U_CJW-N lIO.PT.NO‘* _.\,.\.l N\_L. .._ -OOO
Gw | O.439%+ =0,002 ~0.31* -0,787 0.238 0.2¢6 0.207 1.000

SF | 0.169 0.191 0.222 -0,150 0.79¢ 0.1"1 -0.520%* <0.081 1,000

s JE .
Hl.ch.‘ o.om\)m O.:..*s. ﬁ.s_ML_L- l”I\ﬂ“m lnlo._..vm o.omw lOtimﬂ_\u lOuOr_lm O.mwrt:
GY = Grain yield (kg/hz) P = Number of plants/m® SP = Shellifd Dersen
3 o e S p T Sl el oF = Shelling rercent
PH = Plant height at 12 VAP CN = Number of cobs/m LF = Loaging percent
G = FPlant girth at 12 VAP Ci = Cob weight/plant
SY = Straw yield st %2 WAF Gl = 10C=grain weignt (gm)
* = Significent at 5i level of rrovebility
#% = Significant at 1% level of rprobsbility
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4.7.2 Correlation among plant churscters of sorghum

In the 1984 wet season, sorghum grain yield was
positively and hiphly correlated with the number of plants and
number of panicles per square melre and also with the panicle
weight per plant, and threshing percent (Table 4.25).
The plant girth was also positively correlated with the
number of plants per square melre, while straw yield at 12
weeks after planting was positively correlated with number of
plants and nuwber of panicles pel' souare metre. The number of
plant per syuare metre was highly correlated with the Tumber

of panicle,

In 1985 as in 198l}, the pruin yield of sorghum was
significant and highly associaled with ihe number of plants,
number of pinicles per sovuare melre with threshing percent
(Table 4.26)., Unlike 198l, the pruin yield of sorghum was
positively correlated wilh plunt height and girth at 12 weeks
after planting, while plant girth was highly and positively
correlated with straw yield. 0Ou the other hand, plant girth
was negatively correlated with Lhe one—thuusand:grain weight
and lodging percent, while straw yield was also hegatively

correlated with lodging percent,
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4.8 Land BEquivalent Ratio (LER)

L.5.1 Land eguivalent ratio for the 198l wet season

The LER for component maize in mixture for the 1984
wet season are presented in table L.48. The LER of sole TZB
and TZESRW were not significantly different from all mixture
treatments at 75:25 crop proportion with the exception of
TZB grown with sorghum in alternate ridge arrangement. TZESRW
maize variety grown with sorghum in alternate ridge at crop
proportion 67:33 also gave statistically similar LER to sole
maize, There was no significant difference in LER améng
treatments within and between 50:50 and 67:33 crop prorortions.
An exceptionwas TZESRW variety in both stand arrangements at
67:33 crop proportion which were significantly higher than
treatments within 50:50 crop proportion.

All the mixture treatments produced significantly
lower LER for sorghum relative to thesole crop (Table UL .48).
There was no significant difference in LER of sorghum between
50:50 and 67:33 crop proportions, However, treatments within
50:50 proportion gave significantly higher LER than those of
at 75:25.

Results of the combined LER for maize and sorghum in
the 198 wet season (Table L.;;8) showed no significant
difference between the sole crop and the various crop
mixtures. TZB maize variety in the within ridge at crop
proportion 50:50 nevertheless, gave a statistically less LER
than the 25% given by TZESRW inthe within ridge arrangement
at crop proportion 57:33.



51

Teble 4,27 kand equivslent ratic (LLI)* for maize/soTrghum
based on tLlie correspondLnF maize variety in
sole and crop aixture (168}, wet season)

Combined LER*¥*

o , P . ¥ 3 TN
Treatnents LER for LR for for maicze/

maize sorghium sorghum
Sole TZB (Vq) 1.00a - 1.00ab
Sole Tzi-ik=v (V,) 1.00a - 1. U0ab
Sole uorghum - 1. 00a 1.00ab
P1V1A1, Qi 7efl 0,60be 1,07ab
P1V1Az 0.38¢ 0.50b-e 1.88ab
PaVoh, 0.53ef 0.67v 1,20ab
P Vo, 0.4%ef 0.58b-d 1.07ab
P2V1A1 0,65b-e 0.5;7b-f 1.12ab
P2V1A2 0.6l b=e 0.36c-f 1.00ab
P2V2A1 Ue Tha=d G.j2b~1 1.17ab
PV Ay 0.7hb=d C.S1b-e 1.25a
P3V1A1 0.61c—¢ (1, 30ef 0.9%1ab
F3V1A2 Q0.77a=c 0,251 1.02ab
FaVoh C.8%ab 0.3hd-r 1.2hab
FyVoh 5 0.05a-c G.257 1.10ab
hieuan Q.70 0. h6 1.07
s + 0.050 0.50 0,070

*Means of four replications

‘¥pMeans followed by same letter in o column are nSt
significantly different at 5%

Va = TZE=SR-W

P, = 58:50 naizeisorghum

P2 = ©67:33 maize:sorghum

P3 = 75:25 maize:sorghum

A, = Alternate ridge arrangement
A, = Within ridge arrangement

level of probability (LHRT)
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4.8.2 Land equivalent ratio for the 1985 wet season

In the 1985 wet seascn, there was significant
difference between sole maize and mixture treatments
(Table 4.49). Wwhile there was no significant difference
among treatments within and between 67:33 and 75:25 crop
proportions, mixtures with the alternate ridge arrangement
at 50:50 crop proportion gave significantly lower maize

LER than at the other crop proportions.

Sorghum grown in the mixture with both maize
varieties in alternate ridge arrangement at crop proportion
50:50 together with sorghum grown with TZESRW in alternate
ridge at 67:33 were the only crop mixtures that gave LER

comparable to sole sorghum,

The combined LER for the mixture in 1985 (Table
L .49) showed that TZESRW arrangdd in alternate rows at
crop proportion 67:33 gave the highest LER of 39% which

-

was superior to those of scole crops.
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Table ;.28 Land equivalent rulio(LERk)* for maize/sorghum
mixture based on Lhe corresponding maize
varietg in sole crop and in mixture (1985 wet
season) .

Combined LER

Treatment LER for LER for for maize/
maize#®* SOrghum** sorghum**
Sole TZB (V1) 1.0Ca - 1.00bc
Sole TZE-SR-W (VZ) 1.00a - 1.00be
Sole Sorghum - 1.00a 1.00be
PV, i, 0.h7e 0.79ab 1.26ab
}'1V1h2 O.5c-e 0.62b-d 1.16a=c
P1V2A1 0.1 5e 0.77ab 1.,22a=c
PaV A, 0.50de 0.4 5d 0.9c
P2V1A1 C.02b=-d 0.60b-d 1.22a-c
F2V1A2 0.72b 0.52¢cd 1.25a-c
P,V A, 0.64b C.75a-c 1.39a
F2V2A; 0.65be 0.6lb-d 1.30ab
P3V1A1 0.70be 0.55b=d 1.25a~-c
P3V1A2 0.72b 0.31e 1.03a-c
FaVohy 0.71b 0.57b=d 1.27a-c
P3V2A2 0.74b 0.52cd 1.2ba=c
Mean 0.68 0.62 1417
SE ¢ 0.030 0.050 0.070

*Means of four replications

*#lleans followed by same leilter in a column are‘not signifi-
cantly different at 5¥% level of probability (DMRT)

P, = 50:50 maize:sorghum

P2 = 67:33 maize:sorghum

P3 = 75:25 maize:sorghum

A, = Alternate ridge arrangeuent
A2 = Within ridge arrungecuaent

V1 = TZB
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L. 9 Gross Returns of Maize and Sorghum
in Sole and Mixed Crop

In the 1984 wet season, amongst the sole crops,
sole TZB gave the highest gross return, followed by
TZESRW while the least gross return was obtained from
sole sorghum (Table L.50). All the crop mixture
treatments gave gross returns which were statistically
similar to that of sole TZBE. An exception is the within
ridge arrangement of the component crop with TZB and

TZESRW at the 50:50 crop proportion.

In the 1985 wet season (Table L4.50) sole TZB again
produced significantly higher returns than sole sorghum
but statistically similar to that of TZESRW. All the
mixture treatments except TZESRW in both alternate and
within ridge arrangement in crop proportion 50:50 produced
gross returns that were as good as for sole TZB as for

either of the maize variety.
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Table 4.29 Gross Returns ()% of grain yield of maize
and sorghum in sole znd mixture.

Gross Return(N)**

198), 1985

Treatment Wet sezson Wet season
Sole TZB (V1) 3736,20a 13.U8a
Sole TZE~SR-W (vz) 2943.20b 3351.,49a
Sole sorghum 1815.77¢ 1553.88¢
FaV,yag 2758 .77ab 2693.90ab
P1V1A2 211 3.37be 2767 . 3bab
FaVohy 2750,65:b 2399,76be
PoVoh, 2165,.51be 2331./,%be
PoVihy 3222,.20ub 2971 .20ab
P2V1L2 3030.21¢b 3178 .88a
P2V2ﬁ1 2808 .58ab 3267 .30a
FZVZAZ 3026,51ab 3173.48a
P3V1A1 2602.10ab 3153.6%ab
‘ PaVahy 326!, .87ab 2867 .01ab
P3V2ﬁ1 3043.37ab 3239.53a
P3V2A2 360l .11 9a 3312.51a
Mean 2933.45 2911.86
SE ¢+ 226,77 M7.257

* Means of four replications.
*¥¥Means followed by same letter in a column are not signifi-

cantly different at 5ju level of probability (DMRT) \

25715

b, = 50:50 maize:sorghum
Py = 67333 maize:sorghunm
75225 maize:sorghum

> > 'u
N =W
] n

= TZB
TZE=SR=-W

= <<
o<l |6 B
]

= Alternate ridge arrangement
Within ridge arrangement

Minimum guaranteed prices offvred by Nigerian Grains Board
were used for maize and sorghum, The prices for maize and
sorghum for the 1984/85 end 1905/86 seasons were iklL00/ton,
K450/ ton and NU50/ton, N500/ton, respectively.
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DISCUSSION

5.1 Effect of Component Crop Froportion on

the Maize/Sorghum Mixture

The grain yield of maize and sorghum increased
significently as their proportion in the mixture increased
in both years., As expected, lhe number of planis per square
metre increased as the proportion of a particular component
crop increased. Increasing crop density has been found to
resultl into higher grain yield upto @ point after whjch
further increase resulted into lower grain yields (Holliday,
1960 and Andrews, 1976). Ologunde and Ogunlela (198L4) also
reported that grain yield of mezize responded curvilinearly
to increase in plant density. Yunusa (1985) while working
on maize/soyabean mixture observed that maize grain increased
significantly with increase in its proportion in the mixture,
while that of soyabean reduced with reduction in its
propertion, In maize/sorghum mixture, Lere (1985) reported
that the grain yield of both maize and sorghum was significantly
influenced by their respective crop proportioﬁ in the mixture.

Highest productivity of the mixture was éeccrded with
crop proportion 67:33 with a yield advantage of 25% amd 39%
in 1984 and 1985 wet seasons, respectively. This agrees with
Lere (1985) who reported better yield advantage with 2:1
(67:33) crop proportion.



57

Comparison of grain yield of malize showed that sole
crop vields were similar to Lhe mixture yields in 1985
wet season. The good performance of the mixture may be as
a result of better rainfall which was recorded in 1985 than
in 198, wet season.

FPlants of TZB maize variety grew taller as the crop
proportion increased from 50:.0 to 67:33. Sucn difference
was not however observed with TZE-SR-VW. The effect of crop
proportion might be due to competition among maize plants that
affected TZB maize variety resulting in taller plants’(Kumar
et al, 1983). The effect of crop proportion on maize straw
yield has been found to be influenced by variety., In 198Y4,
straw yield decreased as the proportion of TZB in the mixture
in alternate ridge decreased, UOuch decrease was observed
with TZE-SR-W only in the within riuge arrangement., Straw
yield of TZE-SR-W increased 2s its proportion increased from

50:50 to 67:33 in 1985. But TZB was nut alfected

The plant girth of sorghum was affected by chunge in
sorghum proportion in the mixture. Thinner serghum plants
vere observed where maize proportion was higher, especially
in the within ridge arrangement, probably due to competition
offered by maize, It was obvious that late maturing sorghum
offered l1ittle competition te early maturing cereal such as

maize (Andrews, 1972).
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5,2 Effect of Maize Variety on Maize/Sorghum
Mixture

Maize grain yield in sole as well as in mixture was
not influenced by variety in both years. This agrees with
Baker (1979) who found no sipgnificant difference in the
yields of Bomo local and 5-123 maize when both were grown
in mixture or as sole crops. but contraty to this, Sayfikar
(1980) found later maturing hybrid to produce higher grain

yield than early maturing one,

Comparison of the Lilk of the mixture treatmenté showed
that in both years, hiphest yield advantuge was obtained
where TZE-SK-W maize variely was the associate crop in the
mixture. This was because TZE-~SR-W which is the early maturing
variety was harvested earlier than the late maturing TZB thus

reducing the period of competition with sorghum.

Result of plant heignt of the two maize varieties was
not consistent, In the within ridge arrangement, TZE-SK~W
was taller than TZB, while TZbB grew taller as the crop
proportion increased from 50:50 to 67:33., 3Sucdh difference
was not observed with TZE-UR-W. The difference in height
could be a@ssociated to intra-specific competition with
increased proportion of maize. This result was not in line
with the finding of Lucas (1981), He reported no difference
between two maize varieties, (Farz 23 and Farz 27) with

increase in population,
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In the 1984 and 1985 wet seasons, the plant girth of
the two maize varieties was not consistent. Wwhile TZE-SR-W
produced thinner stems than Y4B in 1984, such difference
was not observed in 1965, Hesult of 198} wet season was not
in line with what was reported by Lucas (1981). However, such
difference in 1984 was possible as a result of accumulation of

dry matter by the late maturing variety (Goldsworthy, 1969).

In one of the years, sorghum mixed with TZE-SR-W produced
more straw yield than TZB in the within ridge ar'r'ange:ment.
Perhaps, this was due to early maturity of TZE-SR-W which
probably compete less with sorghum as compared to TZB.

Studies by Kassam and Stockinger (1973), Anon., (1976), Baker
and Yusuf (1976) :nd Baker (1979) showed that removal of early
crop freed sorghum from com etition and allowed for light

interception thereby resulting in increase in yield per plant,

5.3 Effect of Stand arrengement on lMaize/Sorghum
Mixture

In 1985, within ridge arrengement produced higher maize
grain yield than alternate ridge. The difference between the
two stand arrangements may be relatea to intra-épeciflc compe=
tition among maize plants in zlternate ridges which was
greater than inter-specific competition between the component
crops in the within ridge arrangement. It was also possible
that the competition offered by sorghum in the within ridge
was less as has been reported by Andrews (1974). Similar

results was reported by Koli (1975). Willey and Osiru (1972)
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reported higher maize yield ver plant in mixture than in

pure stand because of reduced intra-specific competition.
Kumar et al. (1983) reported 14% reduction in maize grain
yield when maize was planted in alternate double rows

with assoclated intercrops as compared to single rows,

and attributed the reduction to intra-plant competiting among

maize plants,

Alternate ridge arrangement produced higher sorghum
grain yield than the within ridge arrangement in the 1984
wetl season. The variation in grain yield could be aé a
result of competition between the two component crops in
the within ridge arrangement which was greater and detrimental
to sorghum, thereby reducing its yields. However, Lere (19865)
reported no such difference,

In the 1985 wet season, even though less number of
sorghum was harvested in the within ridge, no significant
difference was observed in pgrain yield between the two stand

arrangement possibly due to better rainfall as compared to

what was recorded in 1984 wet season. -

Result of the total grain yield of the mixture showed
that yield advantage was not affected by stand arrangement and
this corroborates the finding of Lere (1985). But in the
present study, plant height of sorghum was influenced by stand
arrangement. Sorghum mixed with maize variety TZB in the
within ricge arrangement grew taller than with same variety in

alternate ridges, most probably as a result of competition from

maize in the within ridge arrangement due to their close

proximity. Siwilar observation was made by Lere (1985) on the

same mixture,
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Chapter 6
SUMMARY aND CONCLUS1ON

A field experiment wos conducted on Samaru farm of the
Institute for Agricultural Research during the 1984 and 1985
wet seasons to investigste the productivity of maize/sorghum
mixture as affected by crop proportion, stand arrangement

and maize variety.

There were f{ifteen treatments comprising three sole
crops (TZB, TZE-SR~W maize varieties and SK5912 sorghum
variety) and twelve treatments obtained by factorial
combinations of three crop proportions, two stand arrangements
and two maize varieties. The experiment was laid out in a

randomized complete block design (RCBD) with four replications.

Grain yield of both maize and sorghum was affected
significantly by their respective crop proportions in the
mixture in 1984 and 1985 wet seasons. Crop proportion 67:33
maizeisorghum gave the highest yield advantage over the other

proportions in botih seasons.

There was no significont difference 'in grain yield
between the two maize varieties either in sole or in mixture.
However, the performance of sorghum was better where TZE-SR-W
was the assoclate intercrop. Iiighest yield advantage was
obtained witn TZE-SR-W as component crop in both years.

The effect of stand arrangement on maize was
inconsistent. While there was no significant difference in

grain yield between the two stand arrangements in the 1984
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wet season, the performance of maize in terms of grain yield
was better in the within ridge arrangement as compared to
alternate ridge in 1985. Contrary to this, the performance
of sorghum in alternate ridges was better than in the within
ridge arrangement.

Correlation between miize grain yield, number of plants,
number of cobs, cob weight and grain weight was positively
and highly significant in both years. Similar result was

obtained with sorghum in the corresponding years,

Based on these findings, the mixture can be grown at
67:33 (231) maize:sorghum provortion (3:1) with more probably
TZE-SR-W as the component crop.
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APPENDICES

Appendix 1 Physico-chemical properties of the surface socoil
on the experimental sites,

Physical FProperties 198l 1985

Particle size

Clay (%) 16,00 12.00

Silt (%) 50,00 50,00

Sand (%) 34 .00 38.00
Textural class Sandy loam Sandy loam

Chemical Properties

Organic carbon (%) 0.42 O.bh
pH (1:1 water) 4.50 .60
Nitrogen (%) 0.035 0.02
Available P (ppm) 4.90 L .90
Ca Meq/100g soil a1 2.30
Mg " 1.25 0.70
K - 0.24 0.12
Na " 0.09 0.08

CEC " 710 440
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Appendix 2 Mean

Scguares from anal
sorghum in 1984 and 198

ysis of varian
5 wet seasons.

ce for grain yield of maize and

198l 1985
Source Df Maize Sorghym " |Maize Sorghum
Block 3 1.0x107% 128702 |326500 35,66.2
Proportion 2 2.70x70"%*  6,25x108k% [ 1275107 xs 1,201 Ben
Variety 1 1.03x10% N5 627032%  [1608.18x 185768NS
Arrangement 1 2625,56N8 65018G*+ 1« 70x7 Om*n M.mhunaom._?x.
Interaction
Froportion x variety 2 344045 NS L6263 NS |199332 Ns 600506%#
Froportion x arrangement 2 998760 NS 236304 NS |67918.5 NS 209274NS
Variely x arrangement 1 L79692 Ns 241230 NS | 212592 NS 90L.35NS
Froportion x variety x arrangement 2 A.ouxaomzm 271668 NS |133022 NS 3L0295%
Error (P.V.A.-1) (b=1) 33 815703 151718 180967 139588

* F test significant at (P=0,05)
** F test significent at (P=0.01)
NS = not significeant
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ADUSIGIX 4 veen scuares from analysis of veriznce for cob weight per tlant azné 100-
grain weight of maize in 188l and "<8% wet seasons.
198L 1985
Pl YRS iy < & 1 3 - ™ -~ - 4 - ~ - 2 i - :
Sowuce bf Cob weight CC-grain Cot weight 00-grzain
per :lant eight per plant weight
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intergction g ~

jo PO P b o ’ L A P’ - = | o - -

Provortion ¥ variety 2 B.12xi077N5 7 o 00 * 7..6%107°NS 10.15%

T e venede & " ab ot~ aBeg =2es - A oLy l.r¢_._.,u. a £l e el e -— i
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bt
1
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e e 4+ ~ 2 | Lapapr AT - T - a
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< e A TR

* I Test significant at (F=0.05)
=% T test significent a2t (P=0,01)
NS = not significant
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Appendix 5 Mean squares from analysis of variance for shelling percent,

and lodging percent of maize in 1984 and 1965 wet seasons.

germination percent

1984 1985
i
Source Df Shelling Germ. % Lodging % Shelling Germ. % Lodging %
% %

Block 3 6.86 262.60 81.70NS 12.61 98.22 14.06
Proportion 2 6,15NS 324.43% 126,.38NS 65.0u%*  738.LL#* )5 01NS
Variety 1 2.19NS 70,20NS L25,31## 322.,82%= 137.91NS 59Q,20##
Arrangement 1 0.67NS 215.94NS 36,54NS 20.10NS L4L5.63NS L .55NS
Interaction
Proportion x variety 2 2.69NS 56.,03NS 53.4L4NS 29.68NS 275.13% 144..79NS
Proportion x arrangement 2 ©6,.36NS 48.98NS 81.93NS 37.23NS 78.56NS  55,31NS
Variety x arrangement 1 1.69NS  L58,,9** 100,23NS T.15NS 504 ,27*% 14 .32NS
Proportion x variety X

arrangement 2 LJ4ONS 34 .378S L3.69NS 0.0LNS 37.22NS  10.62NS
Error (P.V.A. -1)(b-1) 33 3.78 120,55 84.05 22.52 113.24 59,33

* F test significant at (P=0.05)
#* F test significant at (P=0,01)

NS = not significant
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aprencix 7 Fean scuasres f anelysis of variznce for penicle weight rer plant end
E i 3 vel

‘J")
veight of sorghum in 19C! amd 1985 wet seessons.

l. e = 2 - -~ ~e oy - Pao 4

Sowrce D¥ Panicle )CC=grain Pericle wt/ 100C-¢
- B =S - 0 a el de s ,;Iu
wit/oplaent velight ~.ant weight

3 oc 14 25%1074N3 25,50 8.69%10 %S 3
1%10

e |
(o]
Q
Il
ct
3
(s
a
= N W

W
-

ut
"

r NS Z7.C5NS ©,75x10™%*" 2.36NS
Jerioty 1.54x7072°  0,33N8 €.30x70™"" 9.82Ns
R — 4 9.90x10"%" 7 JTENS 1,52,707MS  77.14%%
Intsraction
Pro.ortion x veriety 2 8.79x107°xs 2i..85NS m.;.n;@lw* 10.76NS
Pro_ crtion x arrangesent 2 3.60x10 “Ks 2,62NS €.31%107"NS 3.37N8
Veri:iy x arrangement 1 1etlaet0 *5s 3.C5N8 C."Sx107"NS
P.o:ortion x variety x

arrengecent 2 9.75x707°KS >.C9NS 3417%10 ™5 S.87NsS
Zrror (FuVeh.=7(b=1) 33 3.38x7072 16432 1.02x107 13.3%

(F=0.05)
(F=0.01)
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Appendix 8 Mean squares from analysis of variance for shelling percent,

loding percent of sorghum in 1984 and 1985 wet seasons.

germination percent and

. 1

SGiFce Df mUmWHMum Germ.% hoamHnm msowwnﬁm Germ.% hoa%wum
Block 3 89.51 126.22 105.89 93.58 371.18 102.16
Proportion 2 B81.45NS 20L.99NS 1337.3** 68.56NS  28.91N8  190.58NS
<m.H..Mm.ﬂuw 1 J.Nr.o@mt..-. 1 OW onfom .NN.N L.rw#* 1 mmunmozm wﬂoszw O-;_ mz.m.-
Arrengement 1 90,31NS 364 .65+ 676l ub** | LO1,83%* 2B S5#*Q 25Q)  oxx
Interaction
Proportion x variety 2 LG 7NS 122.67NS  633.,61%* | 68.98NS  3L.54NS 53.42NS
Proportion x arrangement 2 128,78% 12.26NS 158.19NS | 255.58#* L28,80%* |97 5L+
Variety x arrangement 1 124.10% 107.64NS  155.66NS | 70.18NS  27.7LNS 6.37NS
Proportion x variety x

arrangement 2 50.26NS 171.L68NS 303.79* 2L, 79NS 122.42NS 1.60NS
Error (P.V.A.-1) (b-1) 33 51.23 155.45 134.93 90.94 97.13 118.06

* F test significant at (P=0,05)
** F test significat at (P=0,01)
NS = not significant
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Appendix 9§ Mean

squares from analysis of variance for plant height
maize at 12

weeks after planting in 1984 and 1985 wet seasons.

y £irth and straw yield of

1984 1985

Plant Plant Straw Plant Plant Straw
Source Df height girth yield height girth vield
Block 3 547.39 1.63 7451 696.14 0.05 221,51
Proportion 2 U73 L Ow* 0.37 7628 .82NS 20.81NS 0.002NS 5650,36%%
Variety 1 1140,.75%% S.81%® 154 48NS 5.33NS 0,30NS 18077.3%*
Arrangement 1 918,75%* 1.73%% 54.81NS 5.33NS 0.001NS 2886,87%*
Interaction
Proportion x variety 2 LBL . Sy 0.28NS 3748.75%* [303L.65%* 0,13NS  2099.62%
Proportion x arrangement 2 338.688NS 0.21NS 4,980.68# 491.02NS 0.13NS 139.52NS
Variety x arrangement 1 L32,.00% 0.23NS 4,870.,86NS | 216,75NS 0.008NS 52.06NS
Proportion x variety x 2 102,56NS 0.49 6523.47%* | 246,94 0.06NS 378.,71NS8

arrangement

Error (P.V.A.-1) (b=1) 197.90 0.43 154 . 96% % 595.41 0.17 788.23

* F test significant at (P=0.05)
*» F test significant at (P=0.01)

NS = not significant



Appendix 10 Mean squares from analysis of variance HO& lant smummﬁ. girth and straw yield

of sorghum at 12 weeks after planting in 1

r and 19

wet seasons,

1984 1985
Source Plant Plant Straw Plant Plant Straw
Df height girth yield height girth yield

Block 3 765.35 0.54 102,68 213.36 1,88 1309.73
Proportion 2 260.27NS 2.27%% 1939,91%* |164), ,81%* 1 _57NS 588 .L1NS
Variety 1 136.,69NS  O0,0ONS 1113.81%* |17, ,08% 2,00NS 75l ,62NS
Arrangement 1 325,52NS  0,02NS 68.7uNS |1564.08% 205,8u%* 28426,2
Interaction
Proportion x variety 2 5,46,06#* O,76NS 438,18 | 531,65NS O0,O4NS 1609,.32NS
Proportion x arrangement 2 151.40NA 0.09NS 100,246NS| 432.52NS 0.61NS 216,71NS
Variety x arrangement 1 LAk 19* 140 263.506* L90.08 0.24NS 5.52NS
Proportion x variety x

arrangement 2  2644.94NSs «73NS  118,76NS |[127L4.77** 17 .64NS
Error (P.V.A. =1)(b-1) 33 165.26 0.65 105.30 234.29 786.72

* F test significant at (P=0.05)
** F test significant at (P=0.01)
NS = not significant
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