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Abstract

An - experiment was carried out to evaluate ninetecn accessions of sorghum grown Jor nvo

consccutive cropping seasons of 2015 and 2016 ar the Teaching and Research Farm of Crop

Production Department, Federal University of Technology, Minna, Niger state. The experiment

assessed variability in 19 sorghum accessions base on (heir morph-agronomic traits and

determined yield with its component traiss, | randomized complete block design with three

replications was used for the experiment. Data were collected on various morph-agronomical
traits and were subjected to individual and combined analysis of variance (ANOVA). Based on

the result of this swudy, highly significant differences anmong most accessions were found.

Phenotypic coefficient of variation (PCY) was higher than genolypic coefficient of variation
(GCY) and high phenotypic and genolypic variability was observed benween the nineteen
sorghum accessions. Highest heritability was observed in grain yield (99 %), and the most high
yielding accession was AKVI1 (Kaura) with grain yicld of 614g in 2015 and 514.33g in 2016.
High genetic advance was recorded in grain yield and panicle length. The grouping pattern of
the accessions into five clusters indicated there was significant genetic variability among the
accessions of sorghum tested. The most oulstanding performance accessions for grain yield are:
AKVII, AKV9 and AKVI4, which could be used Jor Sorghum improvement, programme and
recommend for farmers in the Southern Guinea Zones of Nigeria.
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INTRODUCTION

Sorghum (Sorghum bicolor (L.) Maoench ) is a member of the grass family, poaceac, a group of
flowering plants that also includes such important agricultural grains as wheat, rice, maize and sugar
cane. Sorghum grain is used [or animal feed in USA and [ndia (Obilixlnn, 2005). Sorghum is one of
the most important staple food crops in Nigeria and its production surpasses all other crops
(Baiycgunhi and Fraser, 2009). The leaves and grains arc also used for livestock feeds and the stalks

for thatching houses and making fences.

There are collections of sorghum genolypes in some research institutes and most of (hese collections
lack information on its morphology- agronomic Iraits that could be used by rescarchers (o improve
sorghum production in Nigeria. However, breeding for !ngh yield crops require m('ormauop on the
nature and magnitude of variation in the avuilub]cf ma_lcrml's and the I'C]'ﬂllonShlP o.f yufld with other
agronomic characters (Ahmed er al., 2012). Grain yield in sm"ghum is quupulalwc in na{urc fmd
polygenically controlled, cffective yield improvemcql and Slmull?ncous improvement in  yield
components arc imperative (Ahmed er al., 2012). Selection on the basis ofgraln yicld character alone
is usually not very cffective and efTicient. However, sclection based on its component chamc}crs
could be more cfTicient and dependable (Bello ef al., 2010). The study aimed was to determine yield

with its component traits in different sorghum accession.

MATERIALS AND METHODS
Description of the study Arca
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10 tal was conducted 2008 and 2016 HNy seisony it fhe Teaching wind Researc), Iy
y il imn

Departime ; ) .
Nulmllil:;::‘! Orlh‘cl:.‘il;(.l r.:u:m‘lln'n. Iederal .l Jlll\'('l.‘dll'!' ol Technology, Gidan kwano Campus Ming
Positioning S\‘\w”; (“:.N)n%ulull.m l!lc Southern Ciwpea Savinna of Nipenn, with (J‘._-njrr.lhlm,::i
located ”“‘.Hl’“”wlu L“,Ln‘-n: inates of (Latitude 9.52335N, und Longitude 6.447911:) Minng ;,
of 1200mm (Adeboye "' ';"'"7“ avinnn "l!'Q'C‘COIU}(Il;nl zone of Nigreria with o mean annual rainfa||
ERHaS LAt o ¢ lf al., _DI‘I)‘ The rainfall which has it peaks in September and usttally

pritand ends in the first week of October. The lemperature ranges between 35 and 17 . i

\\V ‘ s U\l 1 / v v
i reltive humidity between 60 and 80 % in the montly of July and 40 and 60 % in January.

Clanting Materinls

The Sorghum sen 5 sedd in thi i

|nv.»(i|u|cbror ,\B : n'plmm used in this study comprised of nincteen sorghum accessions collected from
: gricultural Resenrch (IAR) Ahmadu Bello University Zaria.

Expcrlmcp!nl Deslgn and Ficeld Layout

Thc;‘ expenment was lnid out in o Randomized Complete Block Design (RCBD) with three (3)

;cp ications, The g)ross p‘lol Size was 4m by 2m (8m?); 5 ridges of 2m long cach. The net plot size was
...4'm by 2_m (4.8m%); 3 ridges of 2m long cach. Gross plots were separated by a distance of 0.5m cach
while o distance of 1m separated one replication from the other. The total land area of 658m’ was
measured, ploughed, harrowed mechanically and was ridged manually. Two seeds were sown per hill

and cach stand was later thinned to onc plant per stand.

Statistical Analysls
Data collecled were subjected to analysis of variance (ANOVA) using SAS 9.1.3 software statistical

p.nck.ngc. The mcans were separted by Student- Newman-Kculs (SNK) test at 5 % level of
significant. Genotypic and phenotypic variances, heritability and genctic advance were estimate.
Cluster analysis was donc using the unweight pair group method with anthmetic mean (UPGMA)

analysis and dendograms were constructed using the SAHN program.

RESULTS

Genetic Varlability for Yicld and Yicld Components
The result of combined genetic variability for yicld and yield components is shown Table 1.

Genotypic and phenotypic variances, genotypic cocfTicient of variation (GCV), phenotypic coefTicient
of variation (PCV), broad sense heritability and genetic advance for morph agronomic traits in
nineteen accessions of sorghum, cvaluated in 2015 and 2016 cropping seasons. Grain yield recorded
the highest values of 9396.2 and 9478.48 for genotypic and phenotypic variances respectively. Days
to 95 % maturity that recorded approximately equal values of 169.83 and 169.8. Panicle width
recorded the lowest values of 0.19 and 0.2. Grain weight recorded the highest percentage value of 36

% for genotypic and phenotypic cocfTicicnts of vanation followed by 1000 seed weight that recorded
the same value of 26 %. Days (o 95 % malurity recorded the lowest percentage valuc 9.5 % for PCV.
Broad sense heritability was very high at 99 % for grain yield and days to 95 % maturity. Panicle
length recorded high percentage broad sense heritability of 97 % followed by panicle width and days
to 50 % flowening (95 %). The lowest estimate of broad sense heritability was recorded by 1000 seed
weight at 0%. The remaining characters recorded moderate (above 40%) and high broad sensc

hentability above 70 % and high genetic advance in grain yield.

: . . : . . —cinns 0f
Table 1: Estimates of genctic variability for vield and yield components in nineteen nch'U’f""l:
Sorghum in Minna Southern guinea ecological zone of Nigeria for two cropping seasons of 201-

and 2016
—

m e e = e e

NIGERAIN DEFENCE ACADEMY

Scanned with CamScanner



TS WSS OF 42 S3IM ANRNUAL CONFERENCE 7018
—
\\\Lk; —

Paramciors \ [ roy GAM
Daveto S0 % Flom o8 o2 ophk  (*s) (" BB GA (%)
D i 4 Vatar e - L . 12 s Is42 i2
fro- | = - } 285 I
r L W _ N = [ 4 17 o< a7 |7.22 M

) 19 03 17 5 087 11
Uram Yueld ( - - . -
» 5 o , - 13962 GQaTR 4% 5 1A 3 jus s 74

U3 Weazh T .

=i — 09 37 61 ST A3 % % N 0 q

Cluster analyes for quantiatiy ¢

Traits of minctern sare ac - : ing 208
and 2016 in Minna, Sogth g cthom accessions v aluated during 2018

inca Savannma of Nizena
- e —

‘]:':l‘-l'i"JJ‘;‘T"-B‘l;m';ril'}-‘l—: ! s":'i-*:‘_:d ULA'A_"-‘: x‘l'u::r-‘ the first consisted of eleven accsusions
Samorg 40) Two syb pro :- .e:qj.t:;\»:l ':"" -iﬂiﬁ.; r'.:n';.m: Chakeilare, Nduvon, Yunsh: and
accessions (Bulsabana, ':"-lr‘.:u 'r)-.r;: ;"I.'ll‘l;n ""“\‘-_r_;”"; e !'” o ‘L:“"'p 'f“"“"""l el
Mon; Hegi snd Waee e |,~'—m.-,j’ -'- y :1:11:4' u.]‘T\J an. l'.xl.ll:n-c ard Parpara), Bukwakana and
consinted of three .u::c;-.u-n' ‘r}’.:ﬂ’"th‘ i . ‘ulorl-.hlp.“lll,‘ cach other The <ccond I\u]\ proup

< L akalare. Nduvon and Yimeh) wiile Chakerlare and Ndus ot are
cloely related, Samsory 40 app=ared 1o be an outlier of the sub proups The second cluster was made
of seven accessions (Adamumalyma CSROZ, Farefare, Shawimpe, Bogfarwa, Cham and Paul Nocl)
Two wub proupt existed, firg are (Adamumakiwa, CSRO2, Farcfare, and Shaw impe) Adamumakiwa
and CSIROZ formed o very close rclatonship. Second sub roup conststed of Bojlarwa aird Cham that
appearcd closely related, Paul No<) appaarcd 1o be an outlicr of the wh roups. Kaura was the only
member of cluster three and appeared an outlier (o other clusters.

The dendopram of 2016 also produced three clusters (figure 2), the first cluster consisted of fourteen
accewions Adamumakiwa, Farafarn, Shawimpe, Bogfarwa, Panpara, CSRO2, Paul Noel, Cliam,
Bubwakana, Wagofan, Falafate, Hanu, Danyana and Mon. Three sub groups existed in this cluster,
sub yrroup one are, Adamumalswas, Farafare and Shawimpe. Farefare and shawimpe appearcd 1o be
closely related In Sub proup two (Bopfanva, Panpara, CSRO2, Paul Nocl and Chamy), there exlsted
wo closely related relabonslips in this sub proup between Bogfarwa and Panpare, CSRO2 and Pau)
Nocl while Cham formed an outlier 1o the sub group. In Sub proups three, there existed (wo close
relationships, Bukwalana and Wagofar, Falafate and Hanyu. While, Danyana joincd the group, Man
appcared un outher to the sub proup. The sccond cluster consisted of four accessions (Chaketlare,
Nduvon Yimshi and Samoory 40). Chakeilare and Nduvon appeared to be closcly related, while
Yimshi joined the group and Samsorg 40 appearcd to be an outlicr (o the group. Kaura was the only
member of cluster three and an outlier to other clusters.
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Figurc 1: Dendogram of the relationship among Sorghum accessions based on their gy, a4
yicld parameters in 2015 cropping season, depicted by Unwelght Pair Group Method wip

Arithmetic (UPGM
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Figure 2: Dendogram of the relationship among Sorghum accessions based on their growt =
18

parameters in 2016 cropping season, depicted by Unweighted Pair Group Method with Arithm
(UPGMA) mean
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DISCUSSION

Crop improvement achiy ities (| . -
Selection based on yicld alonlmuu] breeding are aimed ar boosting the genenic potential for yield.

through yicld association ﬂndhc '> not effective. Therefore breeders select for hngh yicld indirectly

of phenotypic variation (Tadg] |'PJI|)' heritable characters after chminating environmental components
¢ and Assefa, 2012). It is therefore important lo get information on batl

renotypic and phe . .
ik",%r:l}ﬁ:ico:nmph l::‘lzﬁlc_co; Mcients of vanation 1o know about the hentability of a character. The
p YPI© cocfficient of vVanatien and henability was helpful ar predicting the

possible genetic advance by selection fo - ; ;
: ‘ r the character. Nedy ’
accessions sclection indices, r. Knowledge of cluster assisted in grouping the

There were difTe i ; " ‘
ifferences in most of the characiers Investigated which indicated the presence of wide

lr:il:ﬁcs?;n:g::::l:?l:r:rr::cl:s “iﬂrcl;mml' with (Khandelwal ¢t al., 2015) that reported similar result of
STl:dicd 32 sorghum scne: n - c .Ch.xmclcrs -ol' 224 genolypes Investigated, J'ain and Pa!cl (lﬂlfb)
.. mﬁq an{:c‘- Er yteld and yicld component trits rcppncd uuu_:nc‘c.ofdwcrslly in
i hERiAT o) ic' o ﬂ'n% the genotypes. The phenotypic cocfﬁcmnl.nf vnnnt?lln)' (PCV) was
iie,500% ﬂnw)c';:in cfMicient qr vanability (GCV) for most of lht_: Iraits investigated excepl for
.y ; g and grain yield that both PCV and GCVY maintain the same valucs. High (PCV
/a) and (GCV %) were observed 1n some of the characters swdied. (Khandelwal ¢1 al., 2015) studied
224 genolypes of sorghum for genctic pammeters and chamclers association wnong  yield
components, the result revealed that phenotypic coefficients of variation (PCV) were higher than
genotypic caefTicients of vanation (GCV) for all the Imits investigated. For grain yicld similar high
broad sensc heritbilily was reported by Jain and Patcl (2012) who ulso found similar high heritability
investigated in 102 land races of fornge sorghum for 50 % flowering and other components. The
clustering patiern showed that there was significant gencetic vanability among the uccessions of
sorghum tested, that means the presence of excellent opportunity lo bring about improvement through
hybridizing accessions from different clusters and assemble desirable traits with higher hetratic
potential.

It was discovered that most of the trits with posilive relationship also have high heritability,
Therefore characters like grain weight, days to 50 % Mowecring, days ta 95 % matunty, length, panicle
length and panicle width that have high heritability could be used in selection programme, Therelore
for sclecting plants for higher yicld, days to 50 % should be considered. Cluster analysis provided an
opportunity in the classification of accessions and identification of the subsct of accessions having
difference between yield and yield components,

CONCLUSION _
The information about components of variance, broad sense hentability, genetic advance, cluster
analysis in respect of sorghum yield and yield contributing traits obtained could be used as guide for
the improvement of sorghum. It can also help farmers to 5c|cc.:l productive and profitable accessions,
The most outstanding performance accessions for grin weight are AKV11 (kaura), followed by

AKV9 (shawimpe) and AKV 14 (farcfare)

RECOMMENDATION
The following accessions; AKVI 1, AKV9 and AKV 14 were recommended for Sorghum

improvement programme and farmers in Southern guinea ccology of Nigeria,
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