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ABSTR ied out at the Kwara " the 2019 croppin
1field rri;l ”::d;?z:’ d to investigate the growth and yield responses of sesame and sorghum as aﬂ‘ec:zl b;

son. The s

. , th crops. Seven population densities viz: 100%SE:] 00%SH,100%SE:75¢
g popslation ‘;:,';,’,?;E{;so'/.su, S%SE:100%SH, SO%SE:100%SH, and 25%SE:100%SH ﬁ’:}
Iw[:w,k" ) (are where SE and SH represented sesame and sorghum respectively were combined ing
Jlation per Im‘M‘ Block Design (RCBD) and replicated three times. The full population of each crop
Randomized C‘;";l; § plants per hectare respectively for sesame and sorghum were also included in the
11,111 and 55, ntrol. The height and grain yield of sorghum were significantly influenced by population
pestment 85 @ mw nent sesame. The height decreased as the population density of component sesame
density ‘;f T;‘: sf: d yield of sesame was affected by population density of component sorghum with the lowest
decresse 19 kg/ha) obtained at 100SH:25SE population ratio. Reasonable intercropping advantage was
yield (115.1 the treatments where 55,555 and 41,250 population density of sorghum was intercropped with
obs(;;'ld ;,,.:populﬂ'io” of sesame as measured by the Land equivalent ratios (LER) and Land equivalent
::{" m_(ﬁ‘ (LEC) indices.Intercropping sorghum at po;_mlation density of 27,777 'and 13,750 with sesame at
population density of 111,111 plants per hc‘ctare was disadvantageous. Aggressivity (A) values were p.tsmw
for sorghum and negative for sesame in all the population ratios tested except, SOSH:100SE and
25SH:100SE population ratios. The competitive ratios (CR) values followed a similar trend to the A values.
The highest A value, 0.70 and -0.86, and CR, 18.2 and 4.20 respectively for sorghum and sesame were
recorded at 100SH:25SE population ratios. A reasonable intercropping advantage was obtained at the
teatment where the full population ratio of both was intercropped and hence, recommended Jor adoption.
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INTRODUCTION

t::r:fp[glﬁ,i,;; s: ty:alctiiitiona‘l f:arming system in in the same stu.dy. Bathi et al. (2013) also reported
el redice ong ”fe'l per llml_tcd area of lar‘\d as a more aggressive behavior of cowpea over sesame
V8ol cropin PT;l ure that Is often associated which ultimately led to about 26.0% yield
b tcreaseq if |h% . e,gm-ducumy can, however, reduction of sesame. In contrast, the growth and
ermined OPUlat?é)n Pd"a“{ plant population is yield of sesame were found not to be affected in
Khieye o Cnsity s essential to

. (lemum yields in sesame/ cowpea intercropping (Afe, 2017) because

ng et g/ modern  cropping sesame was planted earlier than cowpea and hence,
f(-ln g al2017) and pla s an i ™
The ef “Mining geeqd yield (M l'li, N important was able to utilize the resources better than cowpea
g 9F DAt popylario 0:1' _"’l al., 2003). which was sown in the latter days.Sorghum and
.,ﬂn'f"é! Of Sesame g . y::g and yield sesame are moderately tolerant to drought and are
Crr-s.zy M. :Ndc € qal (2015) mpo ed by several usually grown towards the end of the rainy scason
P by :r’fﬁmly affects plang ﬁopcd that plant in the study arca to take advantage of the moisture
:":nm lnan:, - Mumber o scc;lght, seed yield content that may not support other crops. While
D""S?‘/.mgcr Study, i maize ss pet P'flnt of considerable information is available on sesame
&'j"“d 0 the ::‘:“Clicm was obsz::f n e, intercropping ~ with  other crops and  has
) ¢ In maj i
g gyer? Kolawor, 2015y 3 e aad prowtdad yeld SRR O
me )

sole crops (ljoya, 2016; Afe, 2017; Ajibola and

Was >
2150 reported kolawole, 2019) information on sorghum/sesame
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Corowth and Vil reaponsgs of sosanie and sarghan l sosam ssighum Blvavoppiog

reniopping 18 wanty  Thia sty was, Whaekone,
vt (el W evahmate 1he growth and ywld
respoases of both sesanw and sorghamat diltorent
population  dedady and ala awcess el
coumpetitive dohavior at the Interviog

AMATERIALS AND METHODS

Stody location amd evperimental deslga. Ihe
c\;v;m-cl was camad owt W 20U coppang
soasons at the Tvaching and Roscarvh Farmy of
Kwars Siate Umiversity, Malete, (Latiwde 0307
TN, Longitede 0T AE) m e Somhern Guinea
Savansad Boological Zove of Nigeria Sorghum
culuvar (CSR-01) and sesame (B-8) obtanad from
Natosal Coreal Research Institwtes, Badeii, Nigera
were wsed fv e tal  Seven  population
deantion 10028E: 100%SH. Q0%SE: 7338 H, 10
A, SE SOMSH, 100%SE 2598 H 784 SE L00SH,
SO%SE 1O0%SH, and 23%SE 1O0%SH where SE
ad SH reproscmtad  sesame  aad  soghuam
respectvely  were comdinal @ a Randomized
Complete Block Desiga (RCED) aad wephoatx!
Bree tmes (Table 1) The full population of cach
crop SSSS8 aad NMLILL plaan por Devtare
ropectvely R sorghum and sesame was b
chadad in B Svaneet a5 a control.

Cuiversl practices

The land was plowed and Damowed twie R
proper seod germimatee. For sorghum, 4 10 3 sdods
weee planend 3t Bheir mespective plant populaton
Sar were Bunood 1 RO PR per s2ad e waeks
der plzoteg Sesame was odueed R sorghum
™ 3 wngle atersatr Tow 3 wo weeks afer
pltobng That s oo row of sorgdum Rliowed by
oo sow of scsame. Pendmeothabe minad with
recagust  wEs  poiRd 2 PIO-mmNTZReO?
mredieesiy afer sorghum was planend This was
Solowsd v manual weoding wntd how such that the
oppermentyl Seld was wondBee dormg Be ponad
of e ogerment NPK (20 18:10) was appdad ©
sorgha amd sesamme respectvely 3t Bhe rasae of 400
amd 300 kg he four weets afer plancing Ohalotdrn
s opiend W sesame and sorghume S rae of
20 Distersy. of wamer % comm st pesds a2 &
WAZ? fr seome aod & ad 10 WAP 8

a

Cutliing wWith @ sharp bugie e
ed togethar and mado w
props vtog atter wi,
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Data collection and analyiis

The tallowimyg data weie vollected Suees

hotght at 4, 6, X, and 10 weeks ;::u\ ;:x\::::“ b
guth, s % pangle Wittatiogy’ .‘\““ W
nunber af Raves por plast, apd Bram ‘*‘sua b
Sosame: Plant height at 4, o, 8 and 10 W \;u‘“
W S0% Roweriag, and sond yiekt Ey, w.{,‘k“
WRICTOPPING - And COMPlitg  ehavyg “ “f
CITCINCY OF INCICTOPRNG Was oy alwatget Wining \:
following indces Land equivalent e fadg
(LERL & dofined a5 e tolative b arey yauy
sl crops hat B orgrad © padine e YoMl
achiovad wn intwecrops (Walley, Loxsy LER way
dotorminet as dosenbad by Witkew (1985) wing W
oquation: LER - = Inteevtop._ vieM__of qup
C thwone el aw g
Soke crop yiekl of crop 2 S0k veop vield of ,.\“
Land Bouivaket Coefticlest (LECY Ty 4 N
measwre of the level of interaction and Mg
poreatial 3t e iterorop 1 was estimand
proposad by Adetlove o ol (198N LEC = (L0
Lah)h Where Lso and Lah awe pamal LER &
sorghum and sesame respevtively. LEC groane
than Q2% Was Qe
advantageous. Compatitive matie (UR) The CR was
cakulated vung U formula propasad hy Wiy
and Rao (1980% The OR deserdos B degrew of
COMPRTTAOR  2MABE  COMPNII s B e
mivtere. A dgher CR valwe indoses Dgha
Qompetitive adaliy.

CR (sosame) = Lso X Zsoadh 1ad X Zsdse

CR sorghum = Tsh X Zsdsavlso x Tsoah

Where: Lso and Lsd are partial LER R sapdem
sod sosame rospevenely Tao and 26O =proportuoss
of sorgbusn aod  sosam  Tespectively 3 W
mecng

Aggressively (A

The vador of A was calowlanad By O Rvwwa
rroposd B MCOUIC st (1903) aad oiad i AR
@OOITL s 3 mavaawee of Dow ) 2 ol Yol
WOTTEST @ QO SPNUESS (Jovmmoat) W gwens the
B AN s (domeaad o eea) @ N
O, THe vadaes of A R Quanpaiet Qs 3
3d D ame wsunliy e samae Dot B dovneant oW
TV A pUsEG ke, whle B Jowiain N
MOSSEAY CrOPS e 3 negebve vahe A dgh A
vala s 2 mdostoe o B dgder Aoy
Dotwmen D aovael wd e el

A = Ve Yo

Yealm o Yo

Where:
A w Aggranory vadad RY 3 COMPNNR S8 1
Yab = bnmowgeop ywoid of oo 2
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the sole
; w
than 1he mtercyg iy

Enificantly higher

T
N P Population  of u'c“m':'(? ‘ylcld Increased ay iy
.,1“ : . . 4 S cc"-:"c
s ' Significantly different. Decreasin ‘||, though  ne
ccted to analysis of g the

¢ suby

sorghum at (e in population of

M ) ) tercrops
I"..ov\t”;d‘..; wel { treatment means whgc sigiificant reduction jp |Ir:c :rl;:,n chlm e ey
" “\\'U\'.\) o 1 were separated using to other population ratios, 1} v Compared
p (N ences CXIS 5% level of reduction | e eI Was a significant
a0 U erens . Test at a 5% level ¢ cauction in the grain yield wy, % Do
AR pange Tes When 25% population
A e ! of sorghum was imcrcr()ppcd with 1}
' population of sesame, ke
w1 | 1
o ;Thc cchctt 40[ population ratig on the height of
I8 fays to $0% heading, stem :")"I‘\""’c ﬂ’ » 6, 8.0 and 10 weeks afier planting
gl I_L(‘uf w'k'h'""'.‘,:;ipniﬁcnnlly influenced ( z'(; e t'I(') SOA flowering, and sced yield is
‘ -‘"'«“}.,m yicld \u‘( ‘he rumber of leaves per [;x:csgnc u}) ha‘.lc 3. The effect of population
¢ o bty B0 rable 2). The height - density on the height of sesame was not s
w0t influences n density of component o i /:P and beyond. During these periods,
v v-»{ o he populalm CWAP and  beyond, signihicantly  taller plants ~were  recorded in
oats dw"‘cd At ere recorded where full lOOSIH.‘l 00SE populanon ratios compared to other
o oy ller plants wer e combined. There population  ratios, T}.wrc Was no  significant
‘?.‘_xa‘-ﬂ. of both cmf;}s \\ccc in plant height difference in plant height between 100SH:75SE
,‘.ym-'l"“ differen

, ugmﬁi‘;"s‘[: and 100SH:25SE population

he growing period. At 8 and 10
{ sorghum at the intcrcr.op qu
d. with the reduction in their
and 25% of their full
f sampling pcriod§. the
‘ s of sorghum were recorded in the
ey population ratio. Intercropping

= !(ﬁi}; «esame at full population had reduced
grpum &

& wer grth compared to other populfniqn ratios
;ﬂ-f.ng e sole stand but not sngplﬁcan!ly
s except the 100SH:50SE population ratio.
e yedof sorghum was significantly affected by
& ppulation density of associated sesame. The

o 100
wroughout t
a A7, the height 0
_ tegntly reduce i
_on between 75%
T;:@;g,\“ chardlcss 0

and 100SH:50SE population ratios
Except for the 25SH: 100 SE population ratio, the
sole significantly took longer days to attain
flowering compared to the intercrop. Generally,
decreasing the population of sorghum was found to
increase the sced yield of sesame at the
intercropped.  Intercropping involving  full
population of sorghum with 75%, 50%, and 25%
full population of sesame had similar seed yield.
The seed yield of sesame when 75% and 50% full
population of sorghum was intercropped with the
full population of sesame were also not significant,
The sole scsame significantly out yielded the
intercropped.

at 6 and SWAP.

Tatie I: Component population ratios and the corresponding plant population/hectare

it i Spacing (cm)+ Plant populaliso[r:Wa Total plants/ha

WS SH SE SH :

o 60 x 60 60 x 30 55000 111,111 166,666

R 60 x 60 60 x 40 55,555 83,333 138,888

. 60 x 60 60 x 60 55,555 55,555 111,110

oy 60 x 60 60 x 120 55,555 27,177 83,332
:f') 60 x 8 60 x 30 41,250 111,111 152,361

- 60 x120 60 x 30 27,777 1,10 138,888

' . 60 x242 60 x 30 1375 111,111 124,861

X m kL p— 55555 - meeveese 55,555

‘ ‘M}\l 60 x 30 e 1L (HINE)!

; +*% Two plants/stand
libjey.
We2: of

Population density on plant hej

N tedeting e h ! Plant height of sorghum at 4, 6, 8 and 10 Weeks afterplanting, days of
s e em;an and prain yield of sorphum in sesame/sorghum intercropping.

S 8Wap . ——
o g o 10WAP  Days to 50% Number of Stem  girth Grain yield
o . heading leaves/plant (cm) (kg/ha)
. [ 1139, —
e, .,'!_ e Vi " 1z " 952 16200 2443 360
J"‘ 'l L™ » 19 1506 e o
v LY ™ [ 11940 902 1t dab
-
o Ity LTS L3 " 010 WnIn
"'-'I- L™ N, % o i ge
% ] Nig e . " 16 6ab /%022
P N M n - .33 ™ 166300 a8
Ninae ™ 2w .
N i«‘ N Tise sy ™Y 16 90sb 201834
g gy W e It 16 840 1058229
sy g 6 ™
: ™0 are noy signific - N 12.2a0 300 X3¢
afier ting antly differen:
o

at §% level .

' bubality by Duncan’s Multiple Range Test.
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Table 4: Evaluating intercropping efficiency and competitive behavior in sesame/sorghum

intercropping. I .

TPopulation  Sorghum  Sesame  Partial  Partial | LER e A A R T

ratios Yield Yield LERSH LERSE Sorghu  Sesa Sorghum Sesame

(/ha) (/o) m____me

TOOSH 1005 2een sen Maw 089 050 1.39 045 039 039 178 g

100SH 75SC  waam 10 e 0.84 0.24 108 0.20 060 074 g4 012

100SH 505¢ T 18 1% 090 021 111 019 069 079 818 012

100SH 255€ 101 115 4% 091 0.21 112 0.19 0.70 -0.86 182 420

75SH:1008E 2000 0% 19 0.73 041 114 0.30 019 ‘032 131 075

SOSH 1005 [ P 055 042 0.97 023 -0.14 0.13 067 150

25SH:1008E 00 1% M 033 0.51 084 017 043 0.18 0.16 613

Sole 2745.78 543 59 050 050 1.00 0.25 0 0 0 0

LER=Land equivalent ratios, LEC= Land equivalent coctlicient, A=Aggressivity, CR = Competitive ratios, SH=Sorghum, SF

The efficiency of intercropping as measured by
LER, LEC, A, and CR is presented in Table 4, The
LER was greater than unity where a full population
of sorghum was mixed with the full population of
sesame and when 75% population of sorghum was
combined with the full population of scsame. A
reduction in the population of sorghum from 50-
25% recorded LER value less than unity, The
cfficiency of intercropping as measured by the LEC
index was greater than 0.25 when the full
population of both crops was combined. The values
of A were positive for sorghum and ncgative for
sesame in all the population ratios tested except,
SOSH:100SE and 25SH:100SE population ratios
where the values were negative for sorghum and
positive for sesame. The CR follows a similar trend
with the A values. The highest A value, 0.70 and -
0.86 respectively for sorghum and sesame, and CR
values 182 and 4.20 for sorghum and sesame

respectively,  were recorded at  100SH:25SE
population ratios,

DISCUSSION
The overall results of the

intercropping sesame with sor
planting either

study showed that

bserved taller me.
density could be due to gh population

competition for natyry)

“Sesame

resources especially light. This observation agreed
with the findings of ljoyah et al(2016) and
Afe(2017)).

Generally, when plant competes for the light
they tend to grow taller by producing more nodes
for light interception. According to Huang
(2008) and Feng er al. (2010) high population
increases the length of the basal internodes and
reduces mechanical tissue and cortical thickness in
maize. The yield reduction of both crops at the
intercrop as observed in this study is supported by
the finding of other researchers (Seran and Binta
and 2010; Tjoya, 2016; Afe, 2017; Ajibola and
Kolawole, 2019). This yield reduction was
attributed to overcrowding. Overcrowding in crops
according to Purcell e al. (2000) and Hiyane et
al. (2010) could decrease radiation use efficiency
and competitive shading within the leaf canopy
architecture,

In the present study, there was no significant
difference in the seed yield of sesame af
100SH:75SE, 100SH:S0SE, and 100SH:25SE
population ratios. This observation is expected in
view of the domineering effect of sorghum over the
associated sesame as indicated by positive
aggressivity values for sorghum and with h'Sh;'f
competitive ratios at these population ratios. T:
implication is that at these pOPUh“"" ":;‘n;
scsame was suppressed and thus, given sorght o
efficiently utilize the natural resources better \‘:r
sesame. The dominant effect of scsamcl_‘zl s
sorghum was only manifested when the popu
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