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Multivariate Analysis of Genetic Divergence in Wheat'

ABSTRACY

Fourteen bread wheat varieties representing conditions
varying from irrigated high fertility to rainfed low fertility
were examined for the nature of genetic divergence estimated
by multivariate analysis using Mahalanobis’s D? statistic. The
analysis of variance revealed considergble variation among
the populations, for all the 10 characters studied. It was pos-
sible to group the fourteen populations into eight well-
separated clusters, The varieties Kayansona, Timgalin and EC
57191 econstituted single clusters and were considered to be
the most divergent materisf included in the study. The
primary factors that contributed to genetic diversity in the
present study were days to flower, flag leaf area, panicle
length and 1000 grain weight. The genotypes with greater
genetic diversity were suggested for breeding better varieties
in wheat,
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COMPENDIO

Catorce variedades de trigo harinero representativas de
condiciones irrigadas de alta fertilidad y de condiciones de
temporal de baja fertilidad, fueron estudiadas por Ia naturale-
za de divergencia genética estimada mediznte andlisis multiva-
riado usando el estadistico Mahalanobis D*. El andlisis de va-
rianza reveld una considerable variacion entre las poblaciones
para todos los 10 caracteres estudindos. Fue posible agrupar
las catorce poblaciones dentro de ocho grupos bien separa-
dos, Las variedades Kalyansona, Timgalin y EC 57191 consti-
tuyeron simples grupos v pueden Ilegar a ser considerados
como los mas divergentes incluidos en el estudio. Los factores
primarios que contribuyeron parz ia diversidad genética en el
presente estudio fueron dias a floraciGn, drea de la hoja ban-
dera, Iongitud de ia espigz ¥ peso de 1000 gramos. Los geno-
tipos con Ia mds grande diversidad genética fueron recomen-
dados en el programsa de hibridacion para produccién de me-
jores variedades en trigo.
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INTRODUCTION

he success of any plant breeding program
depends on the choice of the parental material
Generally parents from diverse sources express
more heterosis in their hybrids for vield and its
components than the related ones, and their progeny
exhibit a broad spectrum of varjability for selection
of superior genotypes. In the hybrid vigour breeding
program, the diversity of parental material is always
emphasised. Rational selection of parents depends on
s knowledge of the genetic diversity The detection
of potential parents for crossing programs can be
accomplished through the estimation of genetic
diversity

Mahalanobis's D? statistic seems to be a powerful
tool in detecting divergence among groups based on
multivariate analysis, and identifies highly divergent
material for breeding better varieties in several crop
plants Genetic diversity studjes have been carried
out by several researchers (1. 3, 4, 6 and 8) in crop
plants and have suggested excellent parental material
in the crossing program The present study aims at
understanding the pattern of genetic diversity in =z
group of cultivars in bread wheat for suggesting
potential parents for effecting hybridization

REVIEW OF LITERATURE

Somayajulu et ol (8) studied genetic diversity
among a set of 67 wheat strajms under three different
environments representing different levels of fertility
Sixty-seven varieties have been classfied into different
clusters The widely divergent clusters remained
distintc in all the environmenis The association
between genetic diversity and heterosis over superior
parents was found to be significant when all the
avajlable 46 crosses were considered. At the indivi-
dual cross level, there was also a fair agreement
between heterosis and genetjc diversity, even through
there was no one-to-one correspondence

In durum wheatl, genetic diversity studies have
been made (3) through Mahalanobis’s generalised
distance for days to flower, days to physiological
maturity, height, lodging and grain vield ia ten
varieties. The studies suggested divergent material
for crossing and obtaining heterosis in the F genera-
tion. No association was found between genetic
divergence and peographical origin of the varieties
included in the study

The primary factors contributing to genetic
diversity were reported to vary [rom crop to crop
(2, 5 and 8). In generzl, days to 50% flowering,

plant height and tiller number were considered to
be very important to the genstic divergence in crop
plants

MATERIALS AND METHODS

Fourteen high-yielding bread wheat (Triticumi aes-
tivam L) varieties with 2 broad spectrum of vari-
abjlity were jacluded in this study Seven varieties
(Shera, Raj 821, HP 916, Hira, Moti, Sharbati Sonora
and HD 2009) were selected based on their higher
performance for grain yield under irrigated and
fertilized conditions. All were the derivatives devel-
oped from Indian and Mexican germplasm and the
three varieties (Raj 857, HP1739 and Hy63)
recorded higher yields under low fertility, rainfed
conditions, while the two varieties Sonalika and
Kalyansona were better under both the environments
The two Australian varieties Timgalin and EC 57191
contained a higher percentage of protein These
genotypes were seeded in a randomijzed block design
with four replications at the Division of Genetics,
Indian Agricultural Research fnstitute, New Delhi,
India. The experimental plots received 120 N,
60 P,0, and 30 K,0 kg per hectare Each plot had
four rows of § m long and spaced at 20 ¢m between
rows and 10 cm between plants within a row, maint-
taining a single seedling per hill. A five-plant random
sample was taken in the middle two rows in ecach plot
and observations were recorded on individual planis
for ten characters, namely grain yield per plant, grains
per main ear, grain weight per main ear, 100 grain
weight, ears per plant, trillers per plant, plant height,
flag leaf area, days to flower and ear length

The means of the characters were utilized for
calculating the analysis of variance and the genetic
diversity among 14 populations using the Malwala-
nobis D? statistic as described in detail by Rao (7)
The pivotal condensation method was foliowed to
compute relationship between mean values of the
characters and standardised uncorrelated variables,
The grouping of the populations was done in Tocher's
method, described by Rao (7)

RESULTS AND DISCUSSION

The mean values of the characters studied are
presented in Table 1 The analysis of variance
revealed significant differences for all the ten charac-
ters {Table 2), indicating substantial variability for
al] the traits between 14 populations.

The grain vield per individual plant varied from
10 14 g to 1729 g with 2 mean of 12 54 grams The
variety HD 1739 recorded maximum grain yield per
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Table . Mean values of different characters in wheat.

Variety Grain Grains Grain 1000- Ears/ Trillers Plant Flag Days to Ear
yietd/ {main weight grain plant per height leaf flower length
plant ear fmain weight plant (cm) area/ {cm)

& ear (g} (g} {em?)

Shera 1248 4548 181 31 65 10 03 10.758 81.73 3275 97.80 10.95

Raj 821 12.47 47.68 1.73 35.25 9 30 972 8945 3075 9890 12.80

Raj 857 1321 58.43 1.51 28.58 1055 11.30 76.35 3352 59.90 1130

HP 916 1225 47.70 145 26 93 9 80 1033 90.35 3725 100 23 1183

Sonalika 12.50 46.37 161 3425 1145 1155 9205 31.30 96 40 13.00

Kazlyansona 11.69 76.08 1.87 2018 1000 10 53 88.13 4070 107 50 12173

Hira 11.46 56.97 173 2735 900 975 67.87 2770 97.60 11.40

Moti 1328 48 37 156 28 BS 1230 12.87 61.05 1712 98 8G 1168

S sonara 11.93 46.32 137 1800 1099 11 14 8215 2338 99 83 1048

HD 1739 1729 5528 192 44 08 1328 13 35 107 55 26 28 101 25 10.28

HD 2009 12 66 57.70 145 2410 i0 70 10.89 84 38 2200 141 .18 1235

Hy 65 14 18 49 80 142 3743 £13.93 14 30 107 87 24 30 141 57 10 20

Timgalin 014 4213 1.29 2803 11.45 11.73 89 50 16 50 10768 918

EC 57191 10.94 44 80 083 19.80 1125 11.48 11943 2775 120 00 14 83

SE (M) 118 223 0.10 1.32 G695 116 552 121 047 029

CD at 5% 101 611 .28 362 2.60 279 1513 334 1.28 0.79

Mean 1254 5158 1.54 2961 11.00 1141 8843 2795 181 62 11 64

plant and was superior to the rest of the varieties
The variety Hy 65 registered second position for
grain yield and was foliowed by Moti, Raj 857 and HD
2009 The grain number per main ear ranged from
408 to 76.08, with & mean of 3} 85, and the
varieties Kalyansona, Raj 857, HD 2009, Hira and
HD 1739 recorded a superior number of grains per
main ear compared to other varieties. The number of
ears per plant varied from 9.3 to 13 93 and the mean
was 11 0; the varieties HD 1739, Hy 65 and Moti
were the best for this character. The two varieties
HD 1739 and Hy 65 produced higher values for ali
three yield components and developmental char-
acters.

It was interesting to note that fourteen popula-
tions showed considerable diversity and formed eight
well-separated clusters on the basis of D* values The
D? values ranged widely from 1359 to 987 24,
indjcating the diversity in the genetic material The
intracluster distance for the eight clusters are given
in Table 3 and djapramatically in Fig. I The highest
inter-cluster distance was between V and VIIl (D =
25.73), while the lowest was recorded between |
and V (D = 6.50) The varieties included in each of
the eight clusters are given below in Table 3

Interestingly, the rainfed wheat varjeties Hy 85
and HD 1739, the former of which is a parent of the
latter, were found included in the same cluster and

were distinct from the rest of the lines. This showed
that the hybrid HD 1739 was not divergent from one
of its parents, HY 63

The characters contributing to divergence were
reported {o vary from crop to crop (1, 2. 3) In
general, days to flower, plant height and tiller number
were considered Lo contribute to divergence in cereals

\§!
Fig. 1 Divergence among 14 populations ﬁ%
of wheat using D?-Statistic Vit
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{2, 3). On the other hand, in the present study, days
to flower, flag leaf area and panicle length were found
to be important, foliowed by 1000 grain weight and
grain number per ear. The characters, grain yield per
plant, piant height and number of ears per plant,
however, had only limited influence on genetic
diversity

The three strains Kalyansona (Cluster V1), Timga-
bn {Cluster VII)and EC 57191 (Cluster V) formed
distinct, highly divergent and single strain clusters
These three varieties differed substantially with

regard to a number of developmental and yield-
contributing characters, thus justifying the delination
of these varieties in three widely scatfered clusters.

Based on these studjed the varieties EC 57191,
Timgalin, HD 1739, Hy 65, Sonatika and Motj are
sugpested for hybridization program for breeding
better varieties under irrigated and rainfed conditions
simultangously The crosses involving these varieties
manifested higher heterotic performance for yield
and its components in both the environments over
superior parents (data not presented) in the combin-
ing ability studies made using the same 14 varieties

Table 2. Analysis of variance for different characters in wheat.
Mean sum of squares
Source of df.  Grain Grains Grain 1000- Earg Tillers Plant Flag Days to Ear
variation yietd/ fmain weight grain per per height teaf flower length
plant ear fmain weight plant plant area
£ar
Replications 3 16 283 12520 0021 6150. 10881 10110 124 196 Q4995 1 846 3058
Genotypes 13 15246%* 320 133%* 0306  173320%% 7271% 5957*% 1067 3715%% 197 031%%148 546** 8 331**
Error 39 4 827 19 B82 0G43 6970 3597 4135 121 665 54938 0 868 0327
** Significant at 1 percent level
Table 3.  Average inter-and intracluster distance among 14 wheat varieties.
Cluster 1 il It v v Vi Vil VIH
number
1 36l 931 961 11.54 6.50 16.97 1847 19.64
I 4.35 7.29 11.36 679 13.10 12.16 21.00
11t 548 8.91 8.69 1447 11.85 27.76
v 571 1195 17.32 121 28.86
v 583 14 48 1706 2973
Vi 1738 2292
VH 2316
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Efecto Alelopatico del Madero Negro (Gliricidia sepiunt) en la Germinacion y
Crecimiento Inicial de Algunas Malezas Tropicales!

ABSTRACT

This study presents the allelopathic effects of the vegeta-
tive parts of madero negro (Gliricidiz sepium Jacq)} on the
seed germination and the radicle-hypocotyle axis growth of
Hyptis capitata, Asclepias curassavica und Ipontea sp. in vitro
Also included is an analysis of the atlelopathic effects of ma-
dero negro on the germination of Momordica charantia and
on the germination and initial growth of Asclepias curassavica
in s0il samples under laboratory conditions. AH of the weeds
tested are common in the region of San Carlos, Costa Rica,
The magnitude of the effects varied according to the vegeta-
tive part from which the extracts were obtained, the extract
concentration and the weed species. The most effective
extracts were those from leaves, followed by those from
roots. The tendency was toward an inverse relationship
between the extract concentrations and the response variable.
The resulting allefopathic effects were more evident in
Hyptis capitate and fpomea sp. than in dsclepias curassavica.
Furthermore, the stem extracts did not produce any signifi-
cant effects in the germination of the growth of Asclepias
curassavica. A sipnificant response was obtained in the
germination of Momordica charantio with leaf extracts and
in the germination and the growth of Asclepias curassavica
with leaf and root extsacts in the soil sample trials,

INTRODUCCION

nte iz agricultura basada en subsidios energéti-
cos, ha surgido una corriente que visualiza ia
2 4 produccién agricola como una actividad en
que no se puede seguir jpnorando o sustituyendo los

1 Recibido para publicacion el 20 de junio de 1988.
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técrica y al sefior Orlando Barrantes, su colaboracion
como asistente en esta investigacion
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COMPENDIO

Se presenta un estudio sobre el efecto alelopitico de par-
tes vegetativas del madero negro sobre la germinacion de se-
millas y el crecimiento del efe radiculo-hipocotilar de Hyptis
capitata, Asclepias curassavica e [pomoea sp., en cajag de
Petri. Se incluye un andlisis del efecto alelopitico del madero
negro sobre Ia germinacion de Momaordica charantia y sobre
la germinacién y crecimiento inicial de Aselepias curassavica,
en muestras de suelo bajo condiciones de laboratorio. Tedas
son especies de malezas comunes en la region de San Carlos,
Costs Rica. La magnitud del efecto varid sepin Ia parte vege-
tal de Ia que se obtuvo el extracto, la coneentracidn del ex-
tracto y la especie de maleza. Los extractos mis efectivos
fueron lo de hoja seguidos por los de rafz, encontrindose
tendencia hacia una relacion inversa entre la concentracion
de extractos y las variables de respuesta. Ll efecto alelopdtico
resulté mds evidente en Hyptis capitata y en Ipomoca sp.
que en Asclepias curassavica ¥ los extractos de tallo no pro-
dujeron ningin efecto significativo en la germinaciéon ni en
el crecimiento de esta ultima especie. Se obtuvo respuesta
significativa en la germinacién de Momordica charentiz con
extractos de hoja y en la germinacién y crecimiento de As-
clepiay curassavica con extractos de hoja y raiz, en las prue-
bas realizadas en muestras de suelo,

principios bijoldgicos elementales vy que debe dirigir
los esfuerzos hacia dreas importantes de fa investiga-
cion agricola, en busca de formas de produccion me-
nos dispendiosas (8)

La alelopatia es un proceso bioldgico presente tan-
to en los ecosisternas naturales como en los agroeco-
sisternas, ha sido propuesta como una alternatjva po-
tencial en el manejo de los componentes del agroeco-
sisterna, entre ellos, las malezas (1, 8)

Ei alto costo del control de malezas y el deterioro
ambiental que a veces se produce con los métodos
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