The study was camad out 1o evaluale ninclesn occesslons of sorghum  grow
erfscamyve cropmng, sesony of 2015 and 2016 at the Teaching and Ressarch Farm of Cre

PRINCIPAL COMPONENT ANALYSIS IN SOME ACCESSIONS OF SUI!GIIIH[

(Sorghum bicolor (L.)Moench)

b2 Akinyele, M O 'Gana, A. S., :Tn]nnlnsc, K.D, 'Suidy, A., 'Ogunrrml‘ 0.C
and' Adeshung, DA,
' Agnculural Biatechnology Department, Nativnal Biotechnology Development
Umaru Musa Yar'dua Express way, Abuja, Nlgeria
'Depariment of Crop Production, Federal University of Technology, Minna, Niger Wite,
Nigena

Agency,

ABSTRACT

n for mo

Production. Deparmment, Federal Univensity of Technology, Minng, Niger-Stae Tos
xpenment was (o chanctenze 19 sorphum accessions based on (heir momho-ogrmnomie
rants andto understard the direct and indirect contributions of different Imits towands the
an yeld A rndomized complete block design with three replications was usal for the
oxpenmant. Data on the vancuws momphe-agronomicl trdts were collected and subjectald 1o
indmidual and combined analysis of varianee (ANOVA). Highly significant difTerences
unang accessions were (ound for o)l chamactery, The principal companents revealal
vanabons among \he characters studied o the it three components explained 71,5 90 ard
6385 %% of the amulabve vanations (or the wo years, the remaining twa compoaents
explmined 10 %a and 164 %% of the vanation, The must outslanding perfonnance aceessiom
for man waght aree AKVII (Kaura), AKVO (Shawimpe) and AKV14 (Farafar), which

could be used for Sorghum Improvement programme and recommend for farmers in the
Southem Guinea Zones of Nigena
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INTRODUCTION

Sarghium (Sorghum bicolor L. Meench) ws an important st

raw materials for the hivestock aad many agnsalljad industnes (n the world (Ahmed ¢f al-
2002) It hed been roportad at, ares woder sorghum cullivation 1 Sub- Sahar Alrics 1
steadily increwved over the years but the averape yicld trenls are downwanls (Olembwed o/
2010) There are cellections of sorghum genotypes in some research institutes and most 0l
these collections lack informaten on its momphology- agronomic trafts that could be nsed '?"
rescarchers 1o tmprove sorphum pnxdection in Nigeria lHowever, breeding for high yicd
Qrops reyuire Informanaon on the nature o) Mayniluds of vaciation 1n the avatlable ratend!®
ard the relanonship ot yicld ""“h o=t ayronomic charicrany (Ahmed e al, 20020000
pogres in plant hrealing. there is the neal to sy 1 Bietic vanability which e h'
casily quanufled  Genelic improvement fur quantiative try gy depends on (he aature
gmount of vanabihty prsseut in Sy genctie stock and the et to which the desirable 0"
are henteble (Swmt of al, 20031 Therefore, there iy
wm gerolypes available In Nigeria 1n Identity traits for yield against 0
vements for btter (0od production ung security The afm and objectne of
1o eslimate the C\lﬂll'uf penclic vaniability [y yiel]
slected sorghum accessions ud 10 understand (he direct and indirect Contributin®
esity towards \he grain yeld

aple food crops and provide hulk o

the need 1 charactenze as mosh

and s camponent fraits v
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MATERIALS AND METHODS

Description of the study Aren

\ S |

U?gr‘glsl|1$3:37‘3|;ng3me3‘§2: ":‘:::' i‘”lﬁ ali")‘ seasony ut the Teaehing nd Research FFurm
Minna, Niger state. The sit i - "l"cf“i'}‘ of “Technolopy, Gldankwano compus
! bl Positioni site is located In the Southern Quinea Suvannn of Nigerla, with
Glo ositioning System (GPS) co-ordinates ol (Latiludo 9.52335N, and Longltude
6-“7915)- Minna is ID?UlLﬂ in the Southem Guinen Suvinnn agro-ceologleal zono of Nigerin
with ENEAL annual ruinfall of 1200mm (Adeboyo of al,, 2011). Tho winfall which has its
peaks in September and it usually beging in April and ends In the st week of October, The
lemperuture ranges between 35 and 37,5°C, with relative humidity between 60 and 80 % in
the month of July and 40 and 60 % in Junuary.,

Experimental Deslgn and Fleld Layout:

The experiment was laid out in a Randomized Complete Block Design (RCBD) with three (3)
replications. The gross plot size was 4m by 2m (8m’); 5 ridges of 2m long ench. The net plot
size wos 2.4m by 2m (4.8m’); 3 ridges of 2m long cach. Gross plots were separnted by o
distance of 0.5m ecach while a distance of Im separated one replicution from the other,

Cultural Practices .
The total land arca of 658m” was measured, ploughed, harroswved mechanically and was ridged

manually. Three to four seeds were sown per hill and ench stand was later thinned (o one
plant per stund. NPK fertilizer wus applied at the rate of 60 kg N ha', 30 kg ha' of
phosphorus (P2Os) and [okghn' Potassium (K20) at 3 weeks and Nitrogen was split at 6
weeks ufter sowing (WAS). In cach ycar, 1.5U/ha ol Alrzine was npplicd as pre emergence,
followed by supplementury hoe weeding ot 6 WAS and rdge remoulding at 9 WAS,

respectively. Harvesting was done manually.

alysis of vurinnce (ANOVA) using SAS 9.1.3 sollwaro

Data collected were subjected to an |
; J sepuruted by Student- Newmin-Keuls (SNK) test ol 5%

statistical packnge. The means Wwere
level of significant,

Principal Component analysls for ¢
Ty
Minna Southern Guinea of Nigerla

Table 2 showed the principal component
season of 2015 The firs! PCA was chamc(cnz'ul
by 39.5 % of the total vunation. 1 I‘c~hc‘:(',llflrl| ‘
grain yield, leaf length, nun‘\bf:r (ﬂ_lcullt.\p unt,
contributed 18.1 %o of the vunmlmn, The thml .
length, and days to 95 %e maturty ulll{”hﬂllc ¢
vanation. The fourth component Wit ¢l
number of nodes, and pumber of lenves
PCA was loaded with p.mn.'lc width, nun
of the total vananon.

length This component contnbuted 13,9 94
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quantitative trafts cvaluated durlng 2015 cropping scason In

analysis (PCA) for quuntitative traits dunng the croppin

by positive londings of all the variubles and “-‘Plllincg
CA wus characterized nnd loaded by 1000 see weigh
plant height and punicle swidth, This compon )
| PCA was loaded with leal width, grain yield, widy o
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t analysly for qunntllulln (ralts ovaluated durlng 2016 Cropplng
1

Inca of Nigerla W

. PCA) lor quantitative traity o
- Ipal component ulﬂ‘)’"" ( Uring
e ]olfjllg‘l\:!ﬁ:ﬂp:l";'tp';\ way characterized by poaltlve londingz ol all the variahye, ,
scason ' :

36.9 % of the tnta) vuriation. M

\ |
celd, leaf dength, plant height, number ol '
o T ho ariation, The thinl PCA W

Princlpal Componen
Minan, Southern Gu

the
7] T
o wocond "CA wad charncterlzed mnd Tomled by joep "
Jeaven/plunt and panlcle widih, gy, " f
as loaded with leal width, pyajn -,1:;;"

¥ 7 0/ }
;'éﬁﬁbflﬂ'\ggﬁ{ :u:lrx;:;:lu 95 %4 maturity. This ‘"_'""f;"""' o 'f"lu"” C‘IU 13 : % of the tyyy
The ;'nunh companent Was characterlzed and loadec rpn"'UI:W’gh|-m | pr:mt height, g
leaves/plant, panicle width und number of nodes and lea W" [‘- ldl: contn Ulcq 29 % of g,
«ariation. The Aifth PCA was loaded with number af nodey, leal widih, panicle width, gryp, 'r‘-.‘,'!
aumber of lcaves/plant. This companent contributed
Table 2, Eigen Vectors for Principal Component n1xcs using quantitative and agronomic traity of ¢,
nincteen Sorghum accessions (2015)
Parametcrs Prinl Prinl Prind Prin4 PL[_‘-"_:T
Plant Hexght (cm) 0,231059  0,114663 0314577 0.627066 D25
Number of Laves/Plant 0383955 0144548 0.154417  0.01324] 02
Leaf Length (cm) 0336704 0300658 0.198331 -0.161576 0,29
Leafl Width (cm) 0042804  -0.041528 0.544648 0614788 01247
Number of Nodes 0.180767  -0.091703 0,564442 0.239203 049515
Days 1o 50 % Flowenng  0.448152 -0).208581 -0,006731 -0 0116206 01007
Days to 95 % Marurity 0381161 -0.318956 0.076927 -0204507 0,122
Pamicle Length (cm) 0363262  -0.341687 0,041459 -0.240069 002003
Panicle Width (cm) 0363124  0.075397 0.20681 | 0.087675 05321
Gruin Yicld (g) 0177749 0.503067 0307668 -0 044992 042400
1000 Seed Weight 0.098056  0,587094 -0.278412  -0.189795 0,195}
% variatlon 395 18.1 3.9 10 f
cv 395 57.6 715 81.5 375 |

Table 3. Eigen Vectors for Principal Component axes using quantitative and agronomic traits©f

the nincteen Sorglium accesslons (2016)

S
Paromcters Prinl Prin2 Prin3 I'rind _Prin§_
Plant Height (cm) 0.007403 0.210968  -0.0433) 0.816244 L0470
Number of Lcaves/Plant  0,361305 0175293  -0.18407) 0.073351 0.0086%)
Leal Length (cm) 0355934 0285237  (.1599 0275047 -0 146214
Leaf Width (cm) ).06055 Q032117  0.666535 0181222 g 1418
Number of Nodcs 0.16261 0007425 0562489 0243137 003
Days to 50 % Flowenng 0464115 -0.17938  .0.025179 0.5(5“3“ 0 | 4HT
Duys o 95 % Matunity 0413747 0293023 (01400 " l'_,HOH PSR
Panicle Length (cm) 03813 034604 .0,04725] -0.0;64” Qe
Panicle Width (cm) 0369939 0.06218) 0155074 945 026"
Gran Yicld (g) 0.186932 0.509983 0280525 ( 1857 ’ | N
100D Sced Weight 0093957 0583595 0265150 '-5’”3"34 e
% varlation 369 14.2 13.4 . ‘-JDI.).'IZ-&?O r {

Ccv 36.9 55,] fla_ﬁ 7;' . :“ )
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DISCUSSION

S{:;H "b‘:"l‘z:‘:’::"l’:::\::l::;:';‘i:lt:‘:;::gh ‘l“mcding‘ are aimed at Poosting the genetic potential for
yieth S e WL g lone is not efTective. Therefore breeders select for high yield
ll\dl}“”)’ through  yield ussocintion and highly heritable characters after climinating
-‘.'n\'lmnmcm:\l components ol ‘phcumypic variation (Tudele and Assefn, (2012). Effort to
nul?mve a ‘chumclcr by ‘sclcclslmn would be futile unless o major portion of variation is
hcnlnblu} The n.unqunl o‘t variation existing in a population is of great importance for any
Sl\CC‘ESS!“l “I‘l"llﬂ\llou of selection procedure used for crop improvement (Mbaef al., 2012).
The information on phenotypic coefficient of variation and heritability will be helpful at
predicting the possible genetic ndvance by selection for the character. Knowledge of principal
component, direct und indirect contributions of yield components and path analysis would
assist in setting up selection indices. There were high significant difTerences in most of the
characters investigated which indicated the presence of wide range of variability, and in
agreement with (Khandelwalef al.. 2015) that reported similar result of high significant
differences in the characters of 224 genotypes investigated. Jain and Patel (2016) studiced 32
sorghum genotypes for yield and yield component traits reported existence of diversity in
nine quantitative traits among the genotypes. The phenotypic coefTicient of variability (PCV)
was higher than genotypic coefTicient of variability (GCV) for most of the traits investigated
except for gruin yicld that both PCV and GCV maintain the same values. High (PCV %) and
(GCV %) were observed in some of the charncters studied.(Khandelwalef a]., 2015) sluc_licd
224 genotypes of sorghum for genctic parumcters and chnmcters‘us.sociauOn among ?’lcld
components, the result revealed that phenotypic coeflicients .of :.'nnuu_on (PCV) were higher
than genotypic coeflicients of variation (GCV) for all ll}c traits investigated. The estimate of
heritability alonc may not indicate the response to selection thprcforc; the hcptublllty estimate
appeared to be more meaningful when accompanied by estimalt¢ OfSCHCI‘C.“d",“_'l‘j“:'H_'IEJ’
heritability was observed for plant height. leaf length and gruin ywl;'v For ﬁm'“rﬂ“ - h_fmllﬂf
high broad sense heritability was reported by Jain and Patel (20’-)“‘]"0 IS‘.’ gh‘:“::m:{:_‘r'(‘:‘li
high heritability investigated in 102 land races of forage sorghum  for plant AEIETE

leaves per plant, leaf length and fodder yield . ' _
The Pﬁ“dl:ml componcynt (PC) summarized most ‘of' the. vun'ub|cs -ﬂ%l:fiﬁmin“ﬂﬁlﬁ;“
accessions into five and is a relinble method in i.dcntlf)?ng few {\%-y (rarlmm - innﬁcncin?
largest vaniation and could be a reliable method 1n predicting the impo g
clustering of difTerent accessions. _ |

The PC analysis in this present study prowdcd.‘un -(;Eﬁgng e
accessions and identification of the subsct of nccessions

in]d Cﬁmponcn(

rtunity in the classification of
ce between yiceld ond

CONCLUSION [ variance broad sensc heritability, genetic advance,
The in i ynents of VAREEEE L seld contributin '
rinei Smauon ahout s in ruspest of sorehury yield undh)uuludulbo help -k lrmqu
C com *nt analysis . "G et ] . Crs
pbuinpﬂ |dp0an o )1 ide for the impm\'cnu.nl ol aorgl\.um e tceession r()
M . - - - ) v v
. | Lmilnu : o u.:;:d u_\'Eubll \ocessions The most outstanding per s for
sclect productive and profita ¢l y

; e ey and AKY 14 (farefare),
orin weicht are AKVI1 (kuum)_ lhllO\\-cd by AKVY (shaw impe) und ¢ )
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