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Abstract

‘The joint regression analysis technique was used to investigate the adaptation of seven varigties
of barley (Aswad, V-Pallidum 1337, V-Mex, I1, 1108/1, V-Well, V-11941, and Arivat) grown under six,
nawaral  dry-farming enviconinents of Northern Traq. Aswad and V-Pallidam 1337 responded well
below the avetage, They were adapted to low yielding environments but were rclatively nnstable,
On the other hand V-11941 and Arivat responded well above the average. The latter varieties were
adapted 1o High yielding environments but were relatively the most stable varieties in Northern Irag,

Introduction

Genotype-environment (GE) inferactions have been of’ concern to genetitists
and plant breeders for many yeass.  Various procedures have been used to charac-
terize adapted varietics. Peiformance tests over a serias of environmantal conditions
when aualyzed n the conventiora! manper give informaticn on GE interactiong
(Rasmusson & Lambert, 196!1). but these tests do not measure the stability of
individual varieties. Comstock & Moll (1963) sacwed staristically the effect
of targe GE interactions in reducing progress of selection. Eberhart & Russel]
(1966) indicated several mthods of reducing the GE interaction effects such
as envirormental stratification, use of mu'tiline variety, or use of heterozygous and
heterogeneous population; however, they stil! smphasized the importance of selecting
stable genotypes that interact less with the environmats in which they are grown.

The joint regression analysis technigue has been nsed widely for measuremant
of stabisity of diffcrent plant gonotypes. [t was seported ard used by a series of
authors, for example, Yates & Cochran (1938), Finlay & Wilkinson (1963),
Bberhart & Russel (1966), Broesse (1969), and Johnson & Whittington (1977).
Bradshaw (1973) pointed out the disadvaniage of this type of analysis and
emphasized  testing the reaction of genotypes 1o individual environmontal
factors. However, the joint rogression analysis technique has been (urther
doveleped tocontly by Perkins & Jinks (1968 a, b, 1973), Westerman & Law-
rence  (1970), Westciman (1971 a,be), ard Freeman & Dowker (1973).  The
parameters of this aralysis were included in biometrical genetic models
of GE uueraction (Mather & Jinks (974). ‘Ite tochanique, thorefore, has been
used very successfully in prediction of genotypic perfarmince for a range of specics
arcd cavironments.

The most important cereal crops of Iraq ars wiwat and barley which are
grown mostly as rainfod orops in Northern Iray includiog Northern Jazerah plains.
The vield of th.uie crops piays a very vital rote in the satirz economy of the country.
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TABLE 1. Analysis of variance for grain yield (kg/ha) of seven barley varicties grown
in six, natural environments in Northern Traq in seasone 197374 and 197495,

Variance source DF Mean squares

Ervironments 5 53926189 0%
Locations 2 83808036, 2%
Years { 4997325, %%

Loca. X years

2 48508776,0%+
Genotypes 6 Q78i01.9%*
Geno. X envi. 30 441753.7%*
Gano. X loca. i2 896456.7 %
Gono. X years G 1222136NS
Gono. X loca. X vears 12 146820.9N5
Roegressions 6 184035825 %*
Doviations 24 94026.5NS
Rop. within loca. & yeurs 18 228079.9NS
Residual 108 172984.9

#Significant at 0.01 level; NS-MNot significant.

Since the main purpose of this analysis 1s to search for a stable varicty, the
GE interaction maan square was partitioned into lineas vegrossions and deviation from
linaar regrosstons mean squares; so that stability of individual varieties could be
assessod. Table 1 shows that linear rogressions mean square is highly Signiticant
and it isabout 20 tim 3 larger than thatfor deviation from regressions, which indicatos
that the genotype-environmental interactions of any variety are a linear function of
the enviconmental values and there are highly significant differences among the slopoes
of tho regression lines. It is thms clear that the varietal yield responses so medasured
were linear and differences betwaan the varieties could be largely explained by dilfer-
ance botwoean the slopes of their linear regressions. Howevor, the deviation from
finear regrassions m g squaco is small and not significant, which shows that devia-
tions from finearity due to the unpredictable irregularities in the response to environ-
ments are smeail and not important.  As ilfustration, individual points wers plotted
for V-Pailidum 1337 and Arivat in Fig. 1, but werenot plotis! for all varietiesin Fig 2.
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TABLE 2. Grain yield (kg/ha) and regression coeffcient (b) of seven barley varieties
grownin six, natural envirgnments of Northern Iraqg in seasons 1973-74aud1974-75.

Variety Mean Range b 4 SE
Aswad 18627 435.4—3550.0 0.845 4+ 0.075
V-Pallidum 1337 2033.8 290.7—3472.9 0.822 4 0105
V-Mex. 1L 2193.3 234.4--4218.8 1.038 4 0.010%*
110%/1 2281.3 221.9—3935.4 1.015 4 0.025
V-Well 2355.0 301.1—4666.7 1.051 4 0124
V-11941 23825 244.8-—4310.4 1.084 4+ 0.016%*
Arivat 2402.3 249.0—4693.8 1.145 4 0.015%*

LSD at (05) = 166.4

Population mzan = 2215.84:32.1

—

»+3jgnificantly different from unity at the 0.01 level,

Aswad, V-Pallidum 1337, 1105/1, and V-Well have regression coefficients with re-
lativaly large deviations (025 to .124). These varieties are, t_horefore, unstable in th§1r
response to environmonts.  V-Mex. IL V-11941, and Arivat, however, show reja-
tively small daviations (010 to .016) and are thus stable in their response to environ-
morts according to Eberhart& Russell (1966), Perking & Jink (1968 b),
and Breesse (1969).

Knight (1970) reviowed the regression analysis and giemanstrated the
response of different genotypes to specific levels of envir,on:m_mtal factors to be curvil-
incar. In this paper, howaver, the responsa of the seven different gonolypes (o the
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Fig. 2. Regressions of seven individual variety yields on their environment yields.

six natural environments (without trans form ation of data) is very clearly lingar
(Fig. 1 and Fig. 2) and supported by the highly significant linear regression moan
square (Table 1). Therefore, the joint regression ana.lySIS tezchmque is a valuable
method in predicting genotypic adaptation of different genotypes in northern Iraq,

especially when the different genotypes areassessed over & random sample of natural
environments.
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Fig. 1. Reg.cssions of two irdividual varicty yields on their environment yie'ds. T, B, N 72 and
74 represent Talla’afar, Bakrahcho, Ninetab locations during 197374, and 1974-75 growing
seasons, respectively.

The performance of each varmty is summarized by its mean, range, and re-
gression coefficient in Table 2 and Fig. 2. The very low standacd errors For rogressicn
coefficients indicato that individual points are in good agreemont with the fitled lincer
regrossions.  Thetather narrow range of varietal regression coefficients (0.822-1.145)
were expected because these varieties had been sclected after preliminary yeild trisls of

a, large number of introduced varietios in the drysfarm’ ng conditions of Nort{hern
Iraq Awwad and V-Paflidum 1337 have (b) values not sigrificanily lowor than unity
and those of the other warieties, which shows thaf these two  varisties
responded well bolow the average and they wora adapted to low yielding omironmonts.
V-Mex. I with a (b)-—l 038 highly significant, greater than unity, is spec'ally adapted
to high yielding environmants. 1105/1 and V-Well show rogression ceefficionts not
significantly higher than unity, which indicates that these two varioies respondad
wall to average environments. V- 11941 and Arivat have mgmssmn coefficicnts
siar ificantly greater than umty and respord.d well abova the averdge Thay wure
adapted 1o high vie!ding envircnmonts. Tt will ba noted in Tab'e 2and Fig. 2 that
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Sensonal fluctuation in yield of these crops is highly undasirable in Irag. Thus it is
necessary to evaiuate promising introduced varities over a wide rangeof environental
conditions of Northern Iraq and to refease adapted varieties that perforse well over
& wide range of environments. The objestive of the present paper is to investigate
the value of regression analysis technique for grain yield of seven varietios of barley
grown under six, natural, dry-farming environments of Northern Iraq.

Materials and Methods

The maierial used in this study coraprised seven varietios of barlev grown
at three locations which were Ninevah, Talla’ afar, and Bakrahcho (representing
dry-farming feldd in MNorthern Iraq) during the growing seasons of 1973-74 and
1874-75. The sowing dates of the growing season 1973-74 were on 12th, 12th, agd
15th November at Talla’afar, Ningvab, and Bakrahcho, respectively.  But the sowing
datos of the growing season 1974-75 were 27th Qctober, 13th November, and 27th
November at:Bakrahcho, Talla” afar, and Ninevah, respectively. The author thanks
the Cereal and Logume Departmant, Ministry of Agriculture, Iraq, for allowing him
to extract the original yield data from the Departmsntal files. The seven vafietios
used were: Aswad (a native variety), V-Pallidum 1337, V-Mex. II, 1105/1, V-Weil,
V-11941, and Arivat (all introduced varieties). The expe-imsatal design used at
each location was a randomizod ccmplete-block with four replications. Every
variety was planted in-a ten row plot.  The row length was five metres.and in ¢ach
15 g of grain were planted. Rows were 30 cmapart. The ranges of number of davs
from daie of sowing 1o maturity for the seven varvisties wace as the following: ’

Growing season Talla’ afar Nine‘ﬂl Bakrahcho
1973-74 188-194 1839-194 Mot available

197475 - 181-189 162-172 210-222

Eight central rows from sach plot wara hacvestod for grain yield evaluation. In
order to compare the pesformance of the varieties, yield dara for cach oas ofithem was
subjected to a lincar resression aalysis of its yizld on the vield ofai varisties for
sach location in each saxson.  Thaedata are presocated in kg/na.

Results and Discussion

The analysis of variance for grain yiold shows highly significant differences
among the seven genotypes growa in the six, natural onvironme »its (Table 1). The
highly significant gesetic differonces amng the varcitics show that they must cz'irr:y
gones with differcat additive offoots, waich can bu related 1o their difagoat origing.
Differences in performance of tho varietics in tho thres locations are dmonstracd
by highly significant genotypes X locations i teractions, which could rosuli from
incosnsistency of additive effecis. inconsisteacy of non-alle ic inta:action effects, or
from both cases under the diforoat focations, during the two years. Sings tho ras-
ponse to eawirommont is undur genstc contrel (Bradshaw 1973: Khan &
Bradshew, 1976), it is possible to recommind particular varioites for particular
locations in Northern frag (Alard & Bradshaw 1964), However, goiotypas
X yoars moan sguare is oot sigeificant indicating that the seven variotis did not
roact differemly to seasonal effscts in the (wo years. Partition of environmental
san square inte locations and years motn squaros shows that locations aean spuars
txabout 17 times largur than yoars mwan squarss.






