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Abstract

An expezument, consisting of twenty varieties from seven geographic
ougmoé )r,Edwa,éconducxedeﬂuom dexe)sznu.ge
genetic kuymmﬁzmmwmvméoummmm
dtocks; and the assoclations among digferent mws 20 that major
itraits o4 Amportance could be identified.

Ba,éedonmne.ua,wéuhwhwmum&canzey (P<0011d4.15uemt
the ves fzr.ouped nghx_ ctwatué wm6
c,w&.e{wI IIIa.ndUIIAhomd.be{.tupené onthe.ma.;;o:uiy
ns ot ‘olt 1 100— Ah.owedg
harvest Jindex, and y&etd ha Thered O)Le, they be.
con&aduedﬁouﬁu&mbaezdxngwom

The Mahalanobis’s distanze analysis showed that distance between
cuwteMIIIandUuMmuunum( =52.,78) while distance between
clustens VI and VII was maximum {ﬁz 1647.00), .augge.atmg Zhe
existence o d,wmaya.m;&g&tha heredore .
Lines coan be éahybudxzwtw and sun
dmprovement in mthe.éubéequenx.
gmawﬁomuexpeoted&ﬁuvagmmcwbewm

The conrelation analysis revealed thot seed yield was aW
associated with numben and percentage of Hilled seeds  deed
weight, hwwe,é.t Andex, taA’_ above ground dnry inaiiten. a.n.c{ ‘stem
bear the h,cghe,at direct eﬁﬂzc,ta on yiekld. Hence, selection for these
mpomumwpu&admthampmvemenxoﬁymummm

Introduction

Sunf[ouer éHefmnthus annuus L) is one of the four [eading world oil
cro‘ﬁ atorg the elf At wportant oif{seeds in Ethiopia

g 1990 HAILE and Its acre e has increased
ste adily but its further expanswnwx. g,IP e crop s _genetic
potential for yield and oif content. o rea. tze this breeding
target, genetically diverse raterials mnust bHe acquired
appropnate breeding mnethods should be employed, er such
circumstances, cfuster and distance analyses are powerful tools to
choose genetically dwerse parents for desirable reconbinations
ANAND a ‘I‘AD&VA and SINGH 1985, MARINKOVIC et al.
1992). In addition to tﬂe knouwledge of diversity, a breeder should
have to identify the nost important traits based on the associations
between yield and other traits,

studies on genetic diversity and associations o ferent traits
have not been thoroughly conducted. Therefore, is study was
undertaken to determine: 1, genetic diversity in sunflouner cultivars
so as to select parenta[ stocks; 2, associations anmong di fferent
t‘razts so that m;or traits of importance could be identified,

In Ethiopia, though sunflower is one of the eight ]Przority oilseeds,
t
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Materials and methods

The experinent consisting of twantz sunf[ouar varieties from seven

ifferent geggrayﬁtc origins §he uas conduct at Awasa
foca.ted: at 70 latitude and 38, 31'1:', [ongztud’e; and Arsi-Negelle
{located at 7’ 30’ N Latitude and 39° 00 E {ongitude) Research Centers
in Ethiopia. The experinent was -[aid out in randomized complete
block design with 3 replications. Yield, growth and agronomic traits
vere measured on ten randomly selected plants from the middle 2
rous, ALl the paraneters were statistically analyzed using D/BTAT
softmre. Nine parameters %&wﬁ. vwere found to be highly significant
(P0.01) were Further used to run cluster and distance analyses
using SAS program. Correlation and atﬁ—coeffzcwnt analyses wnere
computed according to DEWEY and L (P

Results, dlscuSSJ.ons and - conclu51ons
I. Genetic diversity

Sinultaneous se[ectton of parents Based on a murﬁe.r of traits
becomes nore important n the aim is to improve complex
quantitative traits such as seed yield, Hence, cluster and distance
analyses were performed to form classes and neasure distances, The
tuenty varieties included 'in_the study were grouped into eight
clusters (Table 1}, Cfuster I consx.sted of four wvarieties which

possessed smufler total above ry mztlter and figher Rarvest
indices (Table 2). Their see plant fouer and their
mportance to serve as parents )%r breeding warfts seem [imit

Cluster II consisted of three vanettes w‘ucft perforned ue{f in nost
of the traits of 1ntereft’ seed yield plant™, seeds h harvest
. ex and -oil yield ha™ (Table 2). These mterials a.re t refore,
cousu[ered va.[u.ab[e for future breeding works in Etfuopta. Cluster
III conswtel 3 varieties which had figher oil content, seed
yield plant™, ha.rvest indices oand ﬁea.vlzer seed wedg (Table 2),
Though they possessed [ower seeds fead’, they could be considered:
as important sources for nost of the traits,

Cluster IV conswted of 2 va.rzettes. They are anmong the [ow 01.£

yielders (Table 2) which mmde t em fess important as bre

taterials, Cluster V is composed 3 va.nettes STabfe 1) Tﬁ.ts
group possessed fower oil coutent a. te[ (Table 2), Cluster VI is
composed of tuo varieties (Table 1 ﬁe va.rr.ettes in this cluster
showed poor erformnce for yte[d. yte {d components. Cluster VII
consisted ’p two varieties (Table which were fnown for their

fonger vegetative growth period and f[owarmg. They possessed fiigher
total above ground dry mmtter but [ower Rarvest indices, Cluster
VIII consisted of on(y 1 variety, HA 302, This promising variety was
different from “the ﬁc,’;o‘oups and formed an independent class. Its
performnce shovwed that this [ine should be considered as parent,

Genera.f[y, enotypes from the same origin were: grouped under
different c usters, and vice versa, Therefore, it appeared that
there were no re[a.twnsﬁ.mps 6etween geographic origins and diversit
of the mterials, Different authors ANANJE and TADAVA
and SINGH 1985, M‘\RI IC et al, 1992) reported sivdlar resu[ts.

Distance between clusters III and V wuas mininum fo[[oued Ey the
distances betucen clusters II and V, II anci 111 and VI, The
mximum distance was found between clusters VI a:ui VII Dtstances .
betueen clusters I and VII and IV and VII were also Ca.rge. Othier -
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clusters have smal(ler inter-class distances (Table 3) As maxinmum
variations in the subsequent generations is expected from crosses
that involve parents from the divergent classes, the crossi of
'6 rents sefected fromcluster VI] with those from clusters I, IV and
I could produce desirable reconbinants, Parents from ctuster VI a,re
also expected to produce segregants with noderate vana.twns if the Vy
wifl be crossed with parents fFrom clusters II,

bridization of parents sefected from cluster VIII wztﬁ. pa.ren.ts
rom clusters IV, VI, VII could also produce progenies with
desirable variations. On the other hand, crossing between clusters

and VI; I1I and V; III and V could not produce desirable
reconbinants since the inter—class distances betueen these groups
were observed to be very smfl,

2. Associations

Correlation between yield and yield attributes: The
resufts of the correflation a:w.fysw Fuiv.edi that there uere
significant associations betueen yield and seeds fhead*, total
above ground dry mntter, seed weight, rvest index, percentage of
fitl seec[s and stem diameter (Table 4). Simifar results were
reported earlier {MARINKOVIC 1992, HAILE and HAILU 1993). '

Path-—coefflc.lent ana ys.ls. The results of path analysis
revealed that seeds head* bear the highest direct effect on seed
yield, Its indirect negative effects on yield were tﬁrougﬁ 1000-seed
waz.g&t stem dianeter and perceiz.tage of filfed seeds (Tabfe 5), The
direct effect of seeds head” on yield was greater “than its
correfation coefficient with yie mdtcu.hay 1.1:5 importance in
influencing yield. Thousand seed weight significant direct
effects on seed yte[d It exerted 11:5 indirect positive effects
through harvest index, stemdiameter and ercentage of filled se
Tﬁe correfation coe}fftctent 5etv.een see i yte[d %as [ouer
fan its direct effect onlyiefdf because ojg its t ndirect ne atwe
ercts through seeds head total above ground Ty mtter ?
resent results are simifar to th u%s erent
au.t PATHAK et al, 1983, SKORIC 1992, 992 LB et
199 ). Total above ground dry mmtter, harvest index, ent
Efi'ameter and percentage of fiffed seeds bear mmgmficmtt dtrect
effects on seed yield (Table 5),

In summry, the varieties 6e[ongtn? to c.[usters 11, III and VIII
showed better performance pr oi seed yiel u?'t eld
components, The Mificlanobis’s dtstance anafysis indicat the
diversity of the mterials and the possibility, o{ sefecting parental
stocks from those mterials for s sequ.ent U-tt zatton in sunflower
inprovenent program in Ethiopia, ?1 results of the association
analyses 1Pd€cated that yield p[aut was highly correlated with
seeds fread ™, seed we m(qht, percentage of filled seeds, fL(LT‘VfSt index,

and stem dianeter of which seeds ' fead seed
weight are the mojor ytefc[ conponents, Therefore se[ectwn program
ained at znprovtng yte1 in sunf[ouer should fhave to give a due
emphasis to seedis and seed weight, -
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Table 1. Clustering pattern of sunflower varieties and their respective origins
Cluster Numbexr of Varieties included in the Cluster and their origins

varieties
4 RO~1209 (Ron‘ama) Erika, Flore'n a.nd P -SP—I.OOA (All from Bulgaria)
II 3 NSH-2 (‘x‘ug slav. Edrin Romania)
III 3 HA 300 (USA), Pop-iSB usz\) g F—40
v 2 NSH-25 {Yugoslavia), Sunﬁ
3 Hesa {USA) Argem:a.rm (Italy/ AI ent:.na omun 90 (Romania)
VI 2 Ch X Gene Poo gmsc:argl 207 go
VII 2 Improved Ru551an lack sian Black (Both from Russia)
VIII 1 HA 302 (USA)

Table 2. Mean of some quantitative traits of twenty sunflower varieties under different clusters

Clusters

Traits I II IIT v v \'2d VII VIIX
VP (days) 9.09 47.39 51. 51 52.84 53.89 46.92 60.50 50.50
DE‘L (day 0.88 69,94 76.55 78.42 78.33 66.50 91.67 76.17
H {No. 1098.84 1237.95 1093.83 1149.25 1086.17 995.17 1150.84 1086.50
TDMW‘I‘ (g/plant) 186.59 ~201.99 204.04 194.13 207.25 198.75 281.33 237.75
HI 34.20 36.20 34.40 29.30 31.20 35.40 23.50 33.80
SW 58.04 58.98 64.0Q 52.09 58.83 53.97 56,78 66.00
SYP g/plant) 63.82 72.52 639.63 59.35 63.97 58.57 65.23 71,50
% 8.57 45.26 47.11 45.39 44.39 45,72 4.4 48,33
QY (kg/ha) 1579.00 1734.45 1742.66 1429.59 1498.22 1418.59 1541.34 1830.00

Note: VP=Vegetative Period, DFL=Days to Ray Flowermg FSPH=Number of Filled Seeds Per Head,
TDMWT=Total Dry Matter Wei i'xt HI=Harvest Index, SW=10 G-Seed Weight, SYPP-Seed Yield Per Plant,
0C=011 Content, OY=0il Yield

Table 3. Intra- and inter-class distances (DZ) among twenty sunflower varieties in eight clusters
CLUSTERS I IX IIX v v vi Vil VIII

Q 138.874 167.306 237.732  240.482 96.393 1090.000 473.693
IT ¢] 83.391 154.014 76.213  449.330 701.506 238.337
IIiI . 0 280.728 52.780 468.739 649.397 122.103
v 0 165.318  4p4.431 1049.000 631.603
v 0 575.825 542.406 130.904
Vi [¢] 1647.000 928.442
Vil 0 380.594
VIII

Table 4. Correlation coefficients between seed yield and some quantitative traits
in twenty sunflower varieties

SD FSPH PFS TDOMWT HI SHW
FSPH (0.460%x
PFS 0.180 0.415%*
TDMWT 0Q,331%* 0.517** 0,187
HI -0.092 0.116 0.115 ~0.645**%
W -0.192* -0.209*% -0,052 -0.060 0.421*%
SYPP 0.308%* (0.802**% 0,.333*%% Q,451** 0.380*% Q,406%%*
Yana T significant at P<0.05 and P<0.01, respectively.

Table 5. Direct (diagonal) and indirect effects of some quantitative traits on seed
yield in sunflower

sh FSPH PFS TDMWT HI SW COR. WITH SEED YIELD
D -0.005 0.381 ~0.005 0.051 -0.013 -0.101 0.308
FSPH -0.003 0.829 -0.012 0.080 0.017 -0.100 0.802
FS -0.001 0.344 -0.029 0.017 0.027 -0.033 0.333
TDMWT. ~0.002 0.428 -0.005 0.155 -0.094 -0.032 0.451
HI 0.001 0.096 -0.003 -0.100 0.146 0.221 0.360
sy 0.001 -0.173 0.002 -0.00%9 0.062 0.525 0.406




