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ABSTRACT

The experiment was conducted at the National Cereal Research Institute, Research Fanm,
Badeggi. Niger State in the Southern Guinea Savanna agro-ccological zone of Nigeria to study
Ihe productivity of Soybean/Sesame mixlure as influenced by poultry manure (PhL) and plant
armangement (PAR.) in the 2019 and 2020 wel scasons. The treatment consisted of three levels
of poultry manure (0, 3 and 10 vha® and two plant arrangement (Sinele alternate row SAR
and double aliemate row DAR armangements), The factonal combination of I'M and PAR
were laid out in a randomized block design with four replications. Application of 5t Ph/ha
incrensed number of Sovhean pods and sesame capsules per plant and seed yields of both
craps bul reduced 1000-sced weight of scsame compared to plots which did not receive
manure treitments. The application of bhoth mtes of PM (3tha'and  [0vha') to
soybean/sesame mixture increased bath the partial and total LERs of the crop campared to
those which reccived no PM treatments. Sowing in DAPs resulied in significantly higher
number of saybean peds/plant, 1000 sced weight of sesame and seed yields of both crops than
SARs. The effcct of PAR on 100-sced weight, number of capsules (plant and LERs of
soybcans were not significant. The results of LERs show that the efficiency and bencefits of
soybcan/sesame mixture aver pure stands of cach crop were enhanced by the application of
S51/PM ha and sowing in DARs, .

Keyvwards: Capsule/plant Land Equivalent Ratio, Organic manure, Plant arrangement,
Pod/planL

INTRODUCTION
Seame (Sesamum indicum L) from which semi-drying vegetable oils are obtained
(Onwueme and Sinha, 1991) is produced mainly in the savanna agro-ccological zone
of Nigeria with annual production of 350,000 metric tons (UN/FAO, 2018). Soybean
is a recent introduction in this zone and same farmers have since integrated it into
their 'I'anr_:ing system (Chiczey er al, 2014). According to Andrew (2012). sole
cropping is a rare nmclicc among the farmers of the savanna und virtually all crops
arc grown jn combination with ather crops. The advantages or otlier wise of mixed
cropping system IL:.LS been studicd by Norman (1994) and Okigbo (1979). When
legumes arc grown in associntion with legumes, there are oflen ndvantages to the non-
legumes from nitrogen fixed by the legumes. In view of these advontoges, mixed
cropping involving diffcrent combinations of two or more crops have become a
common [catures of Lh.c farming systeins adopted by smaller holder farmers in the
savanna, the productivity mixed cropping system is generally law probably because
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MATERIAL AND METHODS

Feid apememts ware conducted for tao yoan dunng mming sexsoms of 2019 and
Y o e cpGEum =rtal (zrm of the Natromal Caenl Flg_ cuth [nstiruze, B-.ni.‘.‘,.’_’#

SN, 63T E = 420m 1in sbove sca lovel) Niger Stz Soutben G!;n:._*l Savaa
ro-ocolopeal roac of MNisana o atedy e produeconany of <0y ey et M
adz vmymg levels of poulty munure and plinting sransomant. Soil sampls =ere
izl o the dopth of 0 - J0cm ot the Recarch fum belore sowang aod Ue soil
=r's wore aulyzed for phywcal and chemucal propertian follovane the prm:cd'.:rt
mal by Aghwz (1995). The poaltry muneure was also analyzed before applicaton,
' apenmental ate v clexred. ploughad and haron o twice o obtin fine tlth,
= TAam apan and marked out inte four replicate. The plots w are separatad by
= Tr=tad border of 75em while replicates were separated by 1 $m unplaned
7 The treatments consistad of factonal combiration of three Levels of poultry
O S aed 10t ha ! and two pant row arrangements (Single altamate row (SAR)

o double

= altemate ow (DAR) armngement). At the end of czch replicatz, there was
;f “heybaan and seame. In all, there were six treatmants. The expeniment
p, o madimized complete block design (RCBD) with four replicitons.
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L (OWAS) two week after sowing
bed later thinned down to 2 planUstand at (2
vath crops were later

ot i sy altained
for bath plant row urmngu[[“‘-"‘T rop were harvested “h;"l lh"y‘o‘ r"” off Fu](:
. R - c ’ 1 egan i y an
The net plots of cach i . vellow an

s (1 e when the leaves tumed ; 1ed yellow
TR \atunty (e when the O enectively, also tumed yellow ang
{)lh‘mslllc:}:f:rizl(:l;[‘wulu; (El'soybcan and scsames, rln“PILL.' l,\lici'l into bundles air derived

ISP ) <ted from the net plots were thet 4 leterms
fully ripe). Plants harvested from andomly sclected to determined

i . of each crop were T
and later threshed. Ten plants of L.lCll] uopnling sumber of pods/capsules per pants,
; or capsules per plant by cou
number of pods or capsules |

s st plot belore threshing
while ten pods/capsules were randomly selected from ~L‘;C~h(cnohl:n]ling o ofsy;cd!;
for the determination ofnumbcrofsccd:f p}::lr E?dqugncz;uz:;\d 1000:sceds weished of
T in s e et i
:::d yiclds The seed yields per hectare of cut_:h crop Wl':rb(?tél;{l)n:,'ﬂs anculu[cd ‘IJ;Sir\ncgl
plot yiclds to per hecture basis. The land cquwu!cnl n”;‘O] - e erops in the iy
the method of Mead and Willey (1980). The yields of the t p

were divided by the appropriate sole crop yiclds.

Land cquivalent ratio (LER) = %% + lé ......................... cquation |
Where Y =Yield of crop 1 in the mixture

Y2z  =Yicld of crop 2 in the mixture

S =Yield of crop 1 in Pure stand.

S: = Yield of crop 2 in Pure stand.

The data collected for cach season were analyzed for the individuz.ll and combined
years. The treatment means were compared using Duncan Multiple Range Test
(Duncan 1995)

RESULTS AND DISCUSSION
Physical and chemical properties of the soil before sowing
Table I Presented results of physical and chemical propertics of the soil prior to
sowing, The result revealed that the soil texture of the experimental site was sandy
loam for the two cropping scasons, slightly acidic in water which makes it suitable for
plant growth because of the availability of plant nutrient for plant uptake at pH 5.5 to
6.5 (Brandy and Weil, 2002). The result showed that the soil was low in inorganic
carbon, available phosphorus und low in nitrogen,
Table 1: Physical and chemical propertics of the soils before sowing

Parameter Valie

Paramcler 2019 2020

Sand (g kg') 652 610

Silt (g kg 102 e

exture Classes ,

pH in 1:0 (1:2.5) ?3";’ Loam Sandy Loam
Total Nitrogen (g kg 0.20 6.55
Available P (mg kg') 8.00 031
Organic Carbon ( com), ' 8.57
Kg')

Mg™ 1.02 ,
Caor 214 ;;;
K" 0.41 05
b , 0.27 '
Exchangeable Calion (Cmo) kg 0.0] 0.38
ECEC (Cimol kg'") 3.90 0.03

T 4.13

—_
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it of saybean sesamce respectively as

os/plal
el aement during 2019 and 2020

Table 3: Numbers of pods or capsul
ant arran

influenced by poultry manure and pl
scasons at Badeagi

Number af cnpsules of sesame

hean/pod

Treatmen( Number of sa)

e 20 2020 N
Manure M (Vha) 2019 2020 Mean 2019 can
' ' it i chgh  20.4b 21.1b 25.6b
: ﬁ;. I £9.2a 44 J45.9a H1.3a 54.0n
: :7‘33 & G242 459a 63.30 54,64
s'é’ 3 - 109 3.69 457 608 333

Single Alternative '
SAR 67.2b 08.2b 57.7b 39.7 48.4 14,3
DAR 81.Ja 89.1a 852a 43.2 57.7 50,5
SE+ 2.19 322 2.71 3.05 4.98 4.02

Interaction
MXAR ns ns ns ne ns ns

Means followed by unlike letter (s) within a treatment group and column differ

significantly suing DMRT p = 0.05

100 sced weight of soybean and 1000 seed weight of sesame

Table < shown the [00-sced weight of soybean and 1000-sced weight of sesame
responded to the application of Pouliry manure (PM). The application of 51 PM ha™!
increased 100-sced weight of soybean, similar rate of manure significantly reduced
1000-sced weight of sesame. Plant arrangement did not have significant effect on the
100-seed weight. The increase in 100-seed weight of soybean with PM application
could be because manure is belicved to positively enhance the chlorophyll content in
plants resulting in improved photosynthetic activitics that promotes assimilate
production, the result of which is increment in the final seed weight. These result
conform to the finding of Josc (2009) who reported increased number of capsule/plant
and sced yield of sesame following application of 10t P/ha.

Tabhle 4: 100-seed weight of soybean and 1000 —sced weight of sesame Influenced
by poultry manure and plant arrangement during 2019 and 2020 scasons at

Badcggi.
Treatment Number of soybean/pod Number of capsules of sesame
Manure M (tha) 2019 2020 Mean 2019 2020 Mecan
0 13.8b 14.1b 14.0b 3.80a 3.70a 3.750
5 15.2a 15.6a 15.4a 3.40b 3.40b 3.40b
10 16.3n 15.3a 15.8a 3.50b 3.60a 3.55b
SE+ 0.63 0.39 0.51 0.049 0.082 0.006
Single Alternative
SAR 13.7 13.2 13.5 3
. . 34 51b 3.46b
BAR Ob 351
SE+ 0.44 0.51 14.4 3.73a 3.86a 3.80a
Intcraction
Mx AR ns ns ns fi ik ns

Mcans followed by unlike letter (s) within a treatment group and column differ
significantly using DMRT p = 0.05

|
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sovheans and sesnme —

seeld ¥ s application of Poultry manure PM and row arrangement s

fable 2 ‘\d the vields of both crops. The application of 5t and 101 pM £

jnflucntt rded statistically at par but significantly higher yields ov
5 et '

| ‘IL‘l‘h of o
gnificantly
1" 1o both
Igher er the contro),
e crops in double n!lcmulc rows produced significantly higher sced vields
guwll‘l-‘ | (0 those shown in single alternate rows. It was also observed in the p;cscn[
ﬂnﬂl"‘T"l (he highest poullry manure rate of 5t and 10t PM ha”! gave the highest
squdy Hi?ncc among the rates suggesting thal more nutrient is supplied to the soj| at
Iﬂaﬂ:: [t will be necessary Lo lest the effect of higher rates of poultry manure on
tht r.l‘ iln this area to be able 1o determine the optimum rate. It has however been
_cc:-"::d by Huruna (2011), that 10 tons’ha poultry manure application produced the
e { grain yicld as further increase to 15 tons/ha resulled to a decline in grain vield

¢

T
pishes
in f.cSJﬂ\C.

Table 5 Sovhean and sesame yiclds (kg/ha) as influenced by poultry manure and
|‘;ml arrangement during 2019 and 2020 scasons at Badeggi

Treatment Number of sced/pod of soybean Number of capsules of sesame
e M(vha) 2019 2020 Mcan 2019 2020 Mean
() 065.6. 752.5b §59.1b 219.3b 261.5b 2:30.4b
5
10 119292  1184.0a 1188.5a 332.3b 496.1a 414.2a
SE+ 48.54 56.67 52.62 34,88 3827 3658
Single Alternative

SAR 994.8b  1073.0b 1033.4b 301.5b Jo1.5b 3093b
DAR 120442 1221.0a 1212.5a 466.1a 466.1a 417.9a
SE+ 32.36 3744 23,24 33.67 33.67 28,46

Interaction

Mx AR ns ns ns ns ns ns

;\.Icans followed by unlike letter (s) within a treatment group and column differ
significantly using DMRT p = 0.05
Land Equivalent Ratio
Ta_blt' 6 Application of Poultry manure (PM) positively improved the land equivalent
ralio (LERs) in both seasons. The application 5t PM ha'' increased the LERs of each
«10p as well as the total LERs of both crop in both season and their combined data.
in:;"lcvcr..in 2019, an increase in Poultry manure rate to 10tha™! led 1o further
gyv'iva&{s in the Partial LERs of scsame and the total LERs of l?mh crops. Although
lEIR:g' "})smglc and double alternate rows did not caused significant differences in
i s:‘ :-leJ. sowing in DARs had significantly higher LERs of sesame as well as
g Wing in DARs had significantly higher LERs of sesame us well as total LERs
mscwcmps In 2020 and combined result. The increase in number of soybean pods
$ame capsules per plant, and seed yields of both crops with the application of
Icn'mmil[{lufc could be attributed to the low initial soil .organic matter, N and IP
Sseniiy| 0 ‘{‘C experimental soil (Table 1) and the ability of manure to supply
mi Mtrients such as N and P contnined in it through of gradual process of

Neralio g
L-u?ll"""f’n (Eghball, 2002; Bationo e af,, 2007) to support crop growth and .

e ﬁr:l;-(c Production which later translated to high yiclds. These result conform (0

bielg ormg of Jose (2009) who reported increased number of capsule/plant and secd
Stsame following application of 10t PM/ha. The increase in 100-sced weight

Page| 119
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of soybean with PM application could bc because manure is beli
enhance the chlorophyll content in plants resulling 1
aclivitics that promotcs assimilate produclion, lhf: rcsu.ll ofw ‘
final seed weight. The results were in conformily \'-’lll:l the findings
Jagadishseth (2007) and Jain et al. (2015) who reported incr
pods/plant, 100-secd weighing seed yields o
PM/Ma. Double altemate rows produced higher nu
seed weight of sesame and yields ol both crops probabr
competition for environmental and available resources in DARs (
results were reported by Zaman and Malik (2000) which
in the yiclds of maize/rice, beans inter crop when sown 10

Sincc application of PM increased the LERs '
total LERs of both crops, application of PM enhanced the cfficienc

nutrient retention within the root zonc for plant growth
2002; Bationo et al. 2007). Similarly, sowing the crops in
recorded significantly higher individual
alternatc rows.

Table 6: Land equivalent ratios of soy
poultry manure and plant arrangemen

f soybean with the applicat
mber of soybean pods/plant, 197
bably because of low inlcr-spcc!ﬁc
hanin SARs. Similar
hich showed significant increases
double row strips.

of cach crop component and the
y and benefits of

ol Ni

cved to positively
n improved photosynlllctlc
hich is increment In the
mje and

cased number of soybcan
ion of 3t
1000-

soybean/sesame mixture over sole cropped soybean or sesame. The increases in LERs
which increased water and

could be attributed to improved soil physical conditions

and dcvelopment (Eghball,
double alternate rows
and total LERs compared to those in single

vbean/sesame mixturc as influenced by
t nt Badeggi during 2019 and 2020 wet

scasons.
Treatment Land cquivalent ration
2019 2020 Combincd
Soybean  Sesame  LER  Soybean Sesame  LER  Soybean  Sesame LER

Mamre

(Mtha'!)

0 043b 0.26¢c 0.69¢ 0,37b 0.30b n.67b 0.43b 0.29h 0.72h
5 0.59a 040b 099 0.57a 0.56a 1.13a 059%a 0.49a 1,08

10 0.601 0.57a 1.17a 0.58a 0,572 1,150 0.60a .58 .18
[S’AEE 0.04 0.04 0.05 0.04 0.04 0.06 0.03 0.0 0.06
SAR 0.51 038 0.89 0,52 0.H4b 0.86h 0351 0,37

DAR ggg 304,31 ! .g; 059 05 LI2a 060 o.iol; ?Slgl:
el . 0.0] 0,03 0.05 0,03 0.03 0.04
MxPAR ns ns ns ns ns ns ns ns ns

Means followed by unlike letter(s) within a treatment group and column dilfer

significantly using DMRT P = 0.05

CONCLUSION

Application of 5t PM ha™! increased number of so
| ybean pods and sesame ¢ v
Fliﬁt, 100-seed wc!ghl'of soybean but reduced 1000-seed weight o[’scsamr[:) Ezz:csqlr’:(ll-
0of socy EZ::OL iowmglm dolublc alternate rows resulted in significantly higher nuI:;bcr
pods per plant, 1000-sced weight of sesame and i
: sced yield
;I‘il:rresull of LERs showed that the efficiency and benefits of soyb}::al1/:e(;tf;ll:10'llr\r:r?l[:&
sowinpgmi-lr:l si;n:g‘og:saec: : l'otll) Wclredcnhanccd by the application of 5t E’I\/lgh'\'l'x ’u:g
n the study, application of 51 PM ha! -

alternate rows of soybean and sesame is recommended in the ?:LJ}nsrcsz? ving doble
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