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Abstract

Thirty-five accessions of cassava /Manihot escalébtantz were tested at Jimma Agricultural Research
Center during the 2009-2011 growing seasons usirggtreplications of RCBD. The objectives of thedgt
were to investigate the interrelationship of yiedthted characters and extent of their contributiofresh root
yield on cassava. Correlation and path-coefficisate computed between plant height, number of cadrti
stem/plant, number of branches/plant, canopy diemetem girth, number of roots/plant, root lengthpts
diameter, root fresh weight, weight of above gropiaht biomass and root dry weight in thirty fivassava
genotypes. The phenotypic correlation between fresh yield and plant height, canopy diameter, st
and roots diameter was highly significant, whilesiige and significant genotypic correlation wagngiicant
between these characters and root fresh yield .pkamiong these characters, roots diameter refletited
highest direct effect of (1.978) towards root freghight; while minimum was indicated by plant heigh
1.826). Plant height, number of roots/plant, numifevertical stem/plant and root diameter alonghviteir
indirect causal factors should be considered samalusly as an effective selection criterion evigviigh
root yield genotypes of their direct positive cdmition to root yield. This study suggests the bighalue of
residual effect (0.92) indicated more yield compaseshould be considered in the future to accoonttfe
variation in cassava root yield.

Key Words: Cassava; Correlation, Direct effect; Manihot esctalePath coefficient;

1.0INTRODUCTION

CassavgManihot esculenta Crantz) is one of the most important food secuityp in many tropical countries.
It is the source food energy for 200 millions peowl Africa (Nweke and Enete, 1999). Cassava cadyue
reasonable yield under marginal conditions of dérend soils where the other crops cannot survitesas,
1997). Its high productivity per unit of land arabbur, and ability to recover from disease and attatk and
reputations as a famine reserve make this crof lbasiponent of the farming systems in many are#drafa
(Nweke and Enete, 1999). As a consequence, anyimaprent of the efficiency in selecting and ideritify
cassava genotypes for different agro- ecologiesldvbave great potential in terms of human food.Saea
fresh root yield is the main ambition of cassaweeling program. It is a complex character andésptioduct
of several contributing factors affecting root dielirectly or indirectly. Apart from the direct setion for root
yield, the purpose of root yield enhancement maynost situations, be effectively achieved on theidaf
performance of root yield components and selecfmmclosely related morpho-physiologcial characters
(Kawanoet. al 1998). Genotypic and phenotypic correlations dreabue to indicate the degree to which
various morpho-physiological characters are assstiith productivity. Path coefficient analysisaiseliable
statistical technique, which provides means to tifyatine interrelationship of different yield andeld related
and some other path ways to produce an effect (K884).

This technique, therefore, provides a significasgessment of specific factors producing a givenetation
and can be successfully in use formulating a delestrategy. Since path-coefficient analysis wagliad by
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(Dewey and Lu (1959) on crested wheat grass, teihod has been followed extensively to facilitatkestion
in various crops. Asfaw (2006) and Tewodmisal. (2008) reported root yield per plant was positive
correlated with components and indicate whetheririfigence is directly reflected in the root yiadd plant
height, number of verticals/hill and weight of abayround plant parts in taro and aerial yam.

However, number of verticals/hill and plant heighaide the most important contribution. Amsalu (2003)
reported number of verticals/hill root length andndeter were positively correlated with fresh rgald
cassava plant whereas number of root and branareglgnts had the greatest direct effect on caskash
root yield. Therefore, the present studies werdaieid to investigate the interrelationship of gieklated
characters and extent of their contribution toHresot yield on cassava. The information so derivedld be
exploited in devising further selection strategé®l to develop new varieties of cassava capableighf
productivity.

2.0 MATERIALSAND METHODS
2.1 Description of the Study Area

2.1.1 Description of the Sudy Area

The experiment was conducted at Jimma AgricultRedearch Center located 366 km south west of Addis
Ababa situated at latitud€ #6' N and longitude 3@ having an altitude of 1753 m.a.s.l. The soilhaf study
area is Eutric Nitosole with a pH of 5.3 that reesi mean annual rainfall of 1432 mm with maximund an
minimum temperature of 29.2 C and of 8.90° C, in 2009/10 and 2010/11 growing seasonsThese
environmental conditions are conducive for productf cassava (Tewodros, 2012).

2.1.2 Experimental Materials and Design

Thirty five accessions of cassava (Table 1) weresictered in this study. The accessions were celieftom
south and southwestern parts of Ethiopia, duriegpiériod 2002-2008 by Jimma Agricultural Researehtér
(JARC) and maintained at JARC. The collections pedediverse agro-ecologies with an altitude ranfje o
1170-1940 m.a.s.l, representing one of the majssaa production areas in the country. The expetinas
laid in RCBD with three replications on February, 2809 at a spaced 1m x 1m and provided all agranom
practices as needed for two consecutive years.

2.1.3 Data Callection

All the data were collected 18 months after plapt@s it have been suggested by Mulualem and Aydimew
press). Accordingly, data on plant height(cm), nembf main stem/plant, number of branch/plant, ager
canopy diameter/plant(m), average stem girth(crwerage number of roots/plant, average length of
roots/plant(cm), average diameter of roots/plan}(eoot fresh weight (kg/plot), above ground biosagight
(kg/plant) and root dry weight (kg/plot) were reted. Five plants were (400g each) randomly takem fihe
plot and were floured to get the dry matter yididhe product.

2.1.4 Satidtical analysis:

The data of thirty five cassava accessions werlyzgthaccording to the method suggested by StekTarrie
(1984).In addition a method described by Kown aodi& (1964) and Dewey and Lu (1959) was followed t
calculate phenotypic and genotypic correlation fidehts, and path coefficient, by using SAS sof&va
statistical package (SAS, 9.1) and 0.05 level griicance and their correlation.
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3.0 RESULTSAND DISCUSSION

The analysis of variance for fresh root yield aisdcomponents revealed highly significant differesnp<0.01)
between accessions and year interaction whicheisesult of average number of roots/plant and geeraots

length/plant. Genotypic and phenotypic correlatioefficients provided a quantitative evaluatiorefiects of

environments on particular character. Accordinghe association of root yield with other yield telh

characters was estimated by genotypic and phemotgprelation coefficients (Table 2).

Root fresh weight had a highly significai®=0.01) positive phenotypic correlation with plant heigt&nopy
diameter, stem girth, and root diameter. At geniotygvel, Plant height was showed significant aoditive
correlation with canopy diameter, stem girth, rd@meter, weight of above ground plant parts ard doy
weight, this shows, the increments vegetative pfmarts has significant effect on the dry matterdyief
cassava. However, the majority of the charactergeimotypic level had show a non-significant (P 65).
correlation. For example, there is no character shawed significant association with root freshighie per
plot although some of them have got higher degfe®melation with it. This may suggest that theepbtypic
association of such characters with root fresh hatejger plot is not genotypic inheritance but mofe o
environmental influence.

Root diameter was significant({?=0.01) and negatively correlated with number of vert&taim per planiThe
genotypic correlation between the two charactehsglier than its phenotypic correlation coefficiendicating
that the association between them is genotypicritaimee but not environmental influenceSo during
selection one has to give due care to the sizeaiflyecause the bigger tubers have provided lownatter
content.

In general, the nature of phenotypic and genotypicelation coefficients either positive or negatiwas
observed to be more or less similar in respechefmajority of the characters studied. It is oérest to note
that the significant positive correlation coeffitie estimated at genotypic level were also mosiiynd
significant and positive at phenotypic level. Moren the significantly higher magnitudes of postiv
genotypic correlation than the corresponding phgriotcorrelation in respect to some of the characte
suggest that these characters were geneticallyotieot

Path coefficient analysis (Table 3) at genotypieleevealed that root diameter had maximum dipesitive
effect on root fresh weight per hill (p = 1.978)léaved by number of branches per plant (p = 1.3b®wever,

as root diameter becomes higher, it has a negatipact on the number of roots produced per pladtthe
number of branches produced on the main stem wiuuald be a cause for the high correlation coeffictbat
existed between tuber weight per plot and root éiem(r = 0.78). The same results ware observed with
Asfaw and Weyesa (2006), and Tewodros (2008) idiesuof Collocasia esculenta, Plectranthus edulis and
Dioscorea bulbifera.

Hence, while undertaking selection for root fresight per plot in cassava, one has to considee thves yield
components with higher number of roots that coekllt in low diameter tubers (Dwivedi, A.K. and $kn,
1999; Amsalu, 2003). On the other hand, plant hieigltmber of vertical stem/plant, canopy diamdgargth
of roots/plant weight of above ground plant parid eoot dry weight have negative direct effect oatifresh
weight per plot (Amsalu, 2003). Though the direifect of number of vertical stem/plant was negafjp = -
1.07), its correlation coefficient was negative aealhtively lower (rg = 0.18as it has high positive indirect
effect on tuber diameter and number of tubers lerSmilarly, even if canopy diameter exerted thenimum
negative direct effect (p = -0.196) on root freskigh per plot, its correlation with root dry weighas positive
because of its high positive indirect effect ontrtangth. However, Dwivedigt, al. (1999), reported that
canopy diameter showed positive direct effect dsetdresh weight oCollocasia esculenta var. antiquorum
(p=0.153).

With the same analogy, although root dry weightrexknegative direct effect on root fresh weight plet
and negative indirect effect on plant height andopy diameterthe negative correlation coefficient between
plant height and root fresh weight per plot. Simpasitive direct effect of number of roots perntlavas also
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reported on potato and cassava by Partlal (2005) and Rubaihaye al. (2001), respectivelyT he residual
effect (h = 0.920) is relatively high indicatingaththe trait considered in this analysis failedstdficiently
explain the variation in cassava yield. This sutgelksat more yield components should be considéred
account for the variation in cassava vyield.

4.0 Conclusion

From the present studies, it may be concludedpaat height, canopy diameter and root diameteeagga to
contribute to the root fresh weight. Therefore liadi selection for higher fresh root yield may [ffective for
improving these characters.

5.0 References

Amsalu, Nebiyu. (2003).Characterization and diveogeanalysis in cassavil@nihot esculenta Cranz) Genotypes
at JimmaMSc thesis, Alemaya University, Ethiopia.

Asfaw, K. (2006). Characterization and divergencalgsis of some Ethiopian tar€dllocasia esculenta (L.)
accessionsM.Scthesis, Alemaya University, Ethiopia.

Dewey, R.D. and K.H. Lu, (1959). A correlation grath coefficient analysis of components of cresthdat grass
seed productiomgron. J. (52), pp. 515-518.

Dwivedi, A.K. and H. Sen, (1999). Correlation andttp coefficient studies in taraC¢llocasia esculenta var.
antiquorum)Journal of Root Crops 25: 51-54.

Iglesias, A. C. Jorge, M. Lucia, C. (1997). Genetitential and stability of carotene in cassavas.dauphytica 94:
367- 383.

Kang, M.S. (1994). Applied quantitative geneticeprtment of Agronomy, Louisiana State UniversBgton
Rouge, LA: 70830-2110, USA.

Kawano, K. Fukuda, W.M. (1998). Yield improvemé&nimultistage breeding program for cassawap Science 38:
325-334.

Kown, S.H. and J.H., Torrie, (1964). Heritabilitychinterrelationship among traits of two soybeapytation.Crop
Science, (4), 196-198.

Nweke , F. | and Enete, A.A. (1999). Gender suepiisfood production, processing and marketing wittphasis on
cassava in Africa. COSCA Working paper no. 19. &wdrative study on cassava in Africa, IITA, Ibaddigeria.
Pandey, S.K., Singh, S.V. and Manivel, P. (200®n@&ic variability and causal relationship oversses in potato.
Crop Res. 29(2), 277-281.

Rubaihayo, P.R., Whyte, J.B.A., Dixon, A.G.O., @siD.S.0. (2001).Inter- relationships among traitel path
analysis for yield components of cassava: a sdarcttorage root yield indicatorafrican crop science, J. 9(4),

SAS Institute, (1999). Statistical Analytical Syste SAS / STAT user’s guide version 8(2) cary N@SS
institute inc.

Steel, R.G.D. and J.H., Torrie. (1984). Princidesl Procedures of Statisti& Biometrical Approach (Mc Graw Hill
Book Co., New York, USA, 337—-339.

Tewodros Mulualem. (2008). Morphological characation and preliminary evaluation of Aerial yamigscorea
bulbifera) collected from south and south-western Ethioli&c thesis, Awassa University, Ethiopia,

Mulualem, T. (2012). Production, Storage and Pestdst utilization systems of cassava. Lambert Aodd
Publishing centrd SBN: 978-3-659-24276-Deutschland, Germany.

Mulualem, T., and Ayenew, B. (2012). CassaWarnihot esculenta Cranz) Varieties and Harvesting Stages
Influenced Yield and Yield Related Componef@s.press .



Journal of Natural Sciences Research
ISSN 2224-3186 (Paper) ISSN 2225-0921 (Online)
Vol.2, No.9, 2012

www.iiste.org
(1IN |

NS’

Table 1. Description of the experimental materialsused in the study

No Genotype Name Source No Genotype Name Source

1 AAGT 108 Local collection 19 AAGT 192 Local catléon
2 AAGT 191 Local collection 20 AAGT 095 Local catkion
3 AAGT 134 Local collection 21 5648-50 Local colien
4 AAGT 189 Local collection 22 AAGT 101 Local catléon
5 AAGT 150 Local collection 23  5538-19 Local colien
6 AAGT 160 Local collection 24  5632-8 Local edtion
7 AAGT 156 Local collection 25 50298-21 Local calien
8 AAGT 201 Local collection 26  104/72 white Locallection
9 AAGT 200 Local collection 27  Walomo Local collist
10 AAGT 104 Local collection 28 AAGT 028 Local oatition
11 44/72 NW Local collection 29  AAGT 009 Local cation
12 55324-4 Local collection 30 AAGTO062 Local calien
13  5048-33 Local collection 31 AAGT 194 Local calien
14  104/72red Local collection 32 45/72 NW Localection
15 50583-14 Local collection 33  44/72NR Local eotlon
16  45/72 NR Local collection 34  50254-12 Local eotlon
17  46330-22 Local collection 35 5028/73 Local odilen
18 AAGT 049 Local collection
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Table 2. Genotypic (above diagonal) and Phenotype (below diagonal) Correlation coefficient among
11 traitsin 35 Cassava accessionsgrown at Jimma

*Significant at 0.05 probability level; **= Highlgignificant at 0.01 level of probability level
PH= Plant height, NS= Number of vertical stem/pl&B= Number of branches/plant, CD= Canopy diame&&k=
Stem girth, NoRo= number of roots/plant, LR= Lengfhroot, DR= Diameter of roots, RFW= root freshig\g,

WAGP= Weight of above plant biomass and RW= Rowgtvazight

Traits RFW PH NS NB CD GR NoRo LR DR WAGP DW
RFW 0.30 -0.18 -0.24 0.12 0.54 0.01 0.27 0.78** 1.00*  1.00**
PH 1.00** -0.68* 0.01 1.00** 1.00* -0.59 0.09 1.00** 1.00**  1.00**
NS -0.74**  -0.03 0.67* -0.57 -0.48 0.69* -0.52 --0.81* -0.33 -1.00**
NB -0.36 -0.04 0.38 0.44 -0.38 -0.24 0.04 -0.32 0.12 -0.69*
CD 1.00** 0.35 0.03 0.07 1.00* -0.37 0.07 1.00** 1.00**  1.00**
GR 1.00** 0.31 -0.23 -0.17 -0.19 -0.14  0.92* 1.00*  1.00**  1.00**
NoRo 0.26 -0.12  0.12 -0.12 -0.49 0.35 0.08 -0.10 0.60* -0.51
LR 0.43 0.31 -0.12 0.03 0.16 0.15 -0.04 0.21 0.31 -0.68*
DR 0.88** 0.35 -0.25 -0.15 0.12 0.55 -0.12 0.21 1.00** 1.00**
WAGP 0.33 0.42 -0.05 -0.07 0.15 0.34 0.01 0.39 0.27 -0.35
DW 0.44 0.39 -0.11 -0.08 0.35 0.21 -0.17 0.36 0.28 0.42
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Table 3. Genotypic direct (bold and underlined) and indirect effects of ten quantitative traits on
root yield in Cassava

Traits PH NS NB CD GR NoRo LR DR WAGP RDW rg

PH -1.826 1.090 0.031 -0.498 0.026 -1.280 0.1981 1.419 -1.286 0.205 0.30
NS 1.252 -1.047 1274 0.112 -0.010 1.293 -1.082 -1.053 1.189 -0.027 -0.18
NB -0.024 -2.039 1353 -0.087 -0.008 -0.529 0.085 -1.605 1.154 0.010 -0.24
CD 4.640 1.755 1.052 -0.196 0.076 -0.805 0.159 1.680 -1.112 0.586 0.12
GR 1.120 1.483 -0.890 -0.666 0.022 -0.300 1.224 1.582 -1.831 0.290 0.54
NoRo 1.088 -1.118 -0.580 0.073 -0.003 1.148 0.173 -0.511 -0.831 0.050 0.01
LR -0.173 1.286 0.096 -0.015 0.020 0.178 -1.079 1.082 -1.404 0.025 0.27
DR -1.350 1.481 -0.758 -0.381 0.025 -0.220 0.452 1978 -1.249 0.180 0.78
WAGP -1.354 1.265 -0.845 -0.311 0.026 0.556 0.908 4.413 -1.213 0.219 1.00
RDW -1.514 1.005 0.285 -1.279 0.078 1.291 0.642 1.171 -1.252 -0.083 1.00

Residual effect= 0.920

PH= Plant height, NS= Number of vertical stem/pl&B= Number of branches/plant, CD= Canopy diam&i&=
Stem girth, NoRo= number of roots/plant, LR= Lengfhroot, DR= Diameter of roots, RFW= root freshig\d,
WAGP = Weight of above plant biomass and RDW= Riygtweight.



