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ABSTRACI

An mvestigation was carried out during post ramy  season ol 2000-01 at
ICRISAT Asta Center Patancheru, to study the inheritance of stem prgmentation and
flower colour, to determme ditferent genotypes white flower colour and to study the
assoctations among the important traits m chickpea

lo study the mhertance of stem prigmentation and flower colour 1CCS716 and
1CCTITI01 were used as parents in which 1CCS716 was with high prigmented stem and
pink flower and 1CCI710Twas with low pigmented stem and white flowered Inheritance
studies were made to study stem pigmentation, flower colour and assoctation studies for
different quantitative characters

Monogenic mheritance was confirmed for the two morphological characters 1¢
low pigmented vs high pigmented and pink flower wolour vs white flower colour 1 ow
stem pigmentation domimated high stem pigmentation character and fits well to the
expected ratio 31 Pk flower colour dominated the white flower colour and fits well to
the expected ratio 31 Jont segregation of these two characters showed independent
assortment and fits well to the expected ratio 9 3 3 1 indicating that these two characters
are controlled by two ditferent genes The results of 1 generation were confirmed n the
study of I 5 generation



In both F» and Fy generations vield per plant was correlated with plant height and
with number of pods per plant. number of seeds per plant and number of secondary
branches per plant. In F, generation number of primary branches per plant and in Iy
generation days to maturity and hundred seed weight were not associated with any of the
characters studied. Number of sceds per plant in both F and I'y generations positively
correlated with plant height, number of secondary branches per plant, plant width, and
vield per plant.

In determining different genotvpes for white flowered type, ICCV 2, RS T (white
flowered) and 1 39-1. T-1-A (blue lowered) were used as parents. Cross between the
white and blue tlowered parents (ICCV 2 x T-1-A and RS 11 x T 39-1) their Iy was pink
flower in both cases and their ¥y generation segregated as pink. blue and white, fits well
to the ratio of 9:3:4 indicating supplementary — gene action. The genotypes for the parents
were determined as [CCV 2 CChOPP, T-1-A CCBBpp, Iy pink CCBbPp, I pink
C-B-P-, Fy blue (-B-pp and Iawhite flower (-bhP- and C-hhpp. Genotypes of RS 11
ceBBPP. T 39-1 CCBBpp, Iy pink CeBBPp, ¥y pink (-B-P- 1y blue C-B-pp. 1';white
ceB-P- and ccB-pp.

By intercrossing the above mentioned white flowered genotypes {(ICCV 2 x
T-1-A I, white flower) x (RS 11 x T 39-1 I, white flower)} in I} pink and blue flower
were resulted, in Iy pink  flower segregated into pink, blue and white (9:3:4
supplementary - gene action), blue  flower  segregated into blue and white  (9:7
complementary gene action).  In both cases white flowers were resulted and - their
genotypes were fixed as were (-hh P~ cc B-P- ccbigo  (-bhpp cchbP- cchbpp. In
this study a tripple recessive genotype for white vower i.e.. cebbpp was determined for
the first time.

Among difterent white flower genotypes yield per plant. showed a non significant
association with all the traits under study exeept with, number of pods per plant. Number
of pods per plant positively correlated significantly with plant height, number of
secondary branches, number of seeds per plant, plant width and yield per plant.
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CHAPTER 1

INTRODUCTION

Food legumes play a major role in agriculture because they are an important
source of food and capable of fixing atmospheric mitrogen through their association with
Rhizohia bacterium  consequently they can be grown m soils of low tertility, and they are
referred to as mum fertihizer tactories  They utihize soil moisture etficiently because of
therr long roots and have capaaty of yielding something even under marginal and most
neglected conditions and with low inputs  Thus they enhance sonl tertility and can be

grown on conserved residual soil motsture They also improve soil physieal structure

The world pulse production and consumption 15 domiated by the Indian
subcontinent  the Middle Fast mcluding the Mediterrancan region India 1s the major
pulse growing country in the world sharing 359 % arca and 27 % production (1 AO

2000)

Chickpea (Creer artetinum 1) 15 called Bengal gram or gram in India and
garbanzo bean in much of the developed world 1t 15 the world’s third most important
food legume crop m terms of consumption and by lar the most important pulse in South
Asta The versathty of chickpea in cuisine 1s legendary (Vander maesen 1972)
Chickpea is currently grown on about 12 03 m ha worldwide i which India has a share
of 69 8% with 8 4 m ha It ranks first with a share of 72 8% in the world production The

productivity of chickpea 1s low as compared to cereals, since chickpeas are gencrally



grown in poor-soils and drought-prone, environments. The world’s mean productivity is

768 kg/ha. India’s productivity is 798 kg/ha (FAO, 2000).

Selection plays a vital role in success of a breeding programme, which depends
upon the nature and magnitude of association between characters. So, to find out the
association, correlation is a tool, which can be used to identity the useful characters
influencing yield and undesirable associates between the component characters. This

emphasizes the importance of correlation studics.

The use of markers in a crop cultivar gives an added advantage in
characterizing, selection and in maintaining the genetic purity. Several morphological

markers for shape, colour, size. and pigmentation are used in different crops. Flower

colour and stem pigmentation are useful morphological markers in chickpea. Genetics of

arious flower colours of chickpea is not well understood as also for many other traits.
The available information on markers and traits and their linkage is rather limited. [lence

the present study is conducted with the following objectives.

1. To investigate the inheritance of stem pigmentation and flower colour,
2. To determine different genotypes for white flower colour, and

3. To investigate association among important traits.

™o
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CHAPTER I

REVIEW OF LITERATURE

Review of literature pertaining to inheritance of stem and flower pigmentation,
flower colour and correlation among different traits in chickpea (Cicer arietinum L.) is

presented briefly under the following headings:

2.1 Inheritance of stem and flower pigmentation.
22 Inheritance of flower colour.

2.3 Associations among important traits (Correlation coefficients).

2.1 INHERITANCE OF STEM PIGMENTATION AND FLOWER COLOUR

‘The stem and flower pigmentations in chickpea are useful morpiological
markers.

Bhapkar and Patil (1962) found that foliage and flower colour arc governed by a
single factor and also reported that the sced coat colour was controlled by two
complimentary factors. They further pointed out that the factor responsible for foliage
colour was different and independent from the factors responsible for flower and seed

coat colours.

Aher and Patil (1984) studied the colours of stem axil, pedicel. corolla and veins

on the ventral surface of the standard petal. 11e reported that all thesc traits are controlled

(¥5)



by a single pleiotropic gene: Lveo. This gene is independent of the genes Brsco and Ysco

that control seed testa colour.

Nasu and Bhat (1984) found that colours of stem and corolla in cotton were
controlled by two genes and one gene and that the red pigmentation was dominant in

stem, boll and bract and incompletely dominant in the corolla.

Ghatge and Kolhe (1985) reported that pink vs white colours of stem, pedicel,
sepal, petal and petal vein were found to be governed by genes at two loci. Weoa and

Weob with pleiotropic action and these colours showed an I'y segregation ratio of 9:7.

Lissomba et al. (1987) who studied 19 complete diallel cross of peanut suggested
that purple and green pigmentation were controlled by at least one and two duplicate
genes and epistatic and/or additive effects exist for growth and inter nuclear factors

influence relationship between traits.

The stem pigmentation depends upon presence or absence of anthocyanin
pigment, which is light dependent. Mathur (1989) reported a chickpea line, which
developed purple pigmentation in the whole plant, stem, branches, leaves and flowers and
concluded that this purple pigmentation is utterly light dependent. He reported that these

plants do not produce pigmentation if not dircctly exposed to sunlight.



Kabir and Sen (1991) found that anthocyanin pigmentation of the stem is
controlled by two genes. one of which showed partial dominance and was epistatic to the

other gene in the recessive homozygous state.

Karkannavar ef al. (1991) proposed digenic inheritance of stem pigmentation with
complementary gene action and a 17.4 % crossover was scen  between  one

complementary gene for stem pigmentation and the gene for stipule colour.

Metz et al. (1992) studied inheritance of purple seedling colour (PSC) and its
relation to genetic control of flower colour. 1t was found that PSC is probably controlled
by a single gene. They further observed that this trait is dominant over green scedling
colour. The white flower inhibited the expression of PSC and was therefore thought to be

epistatic.

Ahmed and Tanki (1992) reported the partial dominance of purple stem over
green stem in chilli and observed continuous variation in F; and the back cross

generations indicated  polygenic control of anthocyanin pigmentation.

Sandhu ef al. (1993) obtained 13 green foliage and 3 purple foliage in 17 after
crossing purple pigmented plant as male with normal green foliage. They suggested
digenic inheritance of colour with dominant and recessive epistatis in I'j normal green
foliage is dominant over purple foliage thus the plants with P-/-/ ppl- / P-ii genotypes

have green foliage and those with the P-ii genotype have purple foliage.

(o]



Singh et al. (1993) studied F|. I3 and F3 gencrations by using two pigeonpea
varieties and five ICP lines. The two [CP lines ICP11204 and ICP 8862 had purple stems
and remaining are of green. All Fas segregated in the ratio 3 purple : 1 green,
F3 produced | purple : 2 scgregating @ 1 green, suggesting that stem pigmentation is

controlled by a single gene with purple as dominant.

Ghatge (1993) studied the crosses in chickpea  revealed that cotyledon colour

was controlled by a single gene (Yeor), white foliage colour was due to Yeor and Blgfo.

Ghatge (1994a) indicated that purple stem colour is dominant over green stem

colour and pink corolla dominant over white. The genes governing the inheritance of

Sl o n o ) o are aqt ate e ) i . . )
stem colour and corolla colour are designated as Py and B, and B, and P,

respectively with B, being common to both traits.

Joshi et al. (1994) reported the existence of a basic pleiotropic gene (P1)
responsible for the expression of pigmentation of axil, calayx, corolla, pod tip and seed

together with localizing genes conditioning colouration on specific plant parts in cowpea.

Ahmad (1997) indicated that the stem colour is determined by the interaction of
three pairs genes namely P-P, I-i and R-r. P-p (green pigmentation), /-i (colour

intensity) and R-r (pigment reduction) in kenaf.



Pundir and Reddy (1997) reported a natural mutant which combines purplish stem
(low pigmented) with white flower. This trait combination was not previously known in

Cicer and designated this mutant as ICC 17101,

Mathur (1998) analysed the light-dependent purple pigmentation and suggested
complimentary interaction of two genes (9:7) for light dependent purple (£0P) and non-

LDP pigmented plants by using ICC 32 and 1CC 10301 parents.

Venugopal and Goud (1998) reported from the segregation analysis that all
pigmented characters were dominant over non-pigmented characters in cowpea. The I,
phenotypic ratios of 11:5 (two threshold dominant genes), 9:7 (two complimentary
genes), 3:1 (monogenic dominant), 11:5 (two threshold dominant genes) 15:1 (two
duplicate genes) and 54:10 (any two of the complimentary genes) were observed for
pigmentation on sccondary and tertiary branches, pulvinus, stalk tip, peduncle surface,

peduncle tip and stipules respectively.

Tefera (1998) confirmed monogenic inheritance for three morphological
characters pink vs white flowers, pigmented vs non pigmented stem colours, and single
podded vs double podded characters. The flower colour of genotype ICCV 2 was
determined as PPhHCC and JG 62 as PPBBCC'. This gene was found to have pleiotropic

effect as it controlled the stem colour as well.



































































































genotypes for these flower colours and the parents involved in the crosses were in given
( Table 7). From the F2 generation of this cross the resulting genotypes  for white
flower colour were:  C-bbP- ccB-P- ccB-P-  C-bbpp and cchbpp. Triple recessive
genotype i.e., cchbpp was determined for white flower colour from the F, generation of
this cross. The possibil}ty of getting triple recessive genotype for white flower color was

given in Table 6.

Table § : Crossing and segregation of parents for determination of different
genotypes for white flower colour

Cross Generation | Phenotype | Genotype | Appropriate | Type of
Ratio Interaction
ICCV2x White x CChhPP x
T-1-A Blue CCBBpp
F Pink CCBbPp
F, Pink CC B-P 9 Supplemen-
Blue CCB-pp 3 tary gene
White CChbP- 4
CChbpp
RS-1Tx White x ccBBPP x
T 39-1 Blue CCBBpp
Fi Pink CeBBPp
F, Pink C-BBP- 9 Supplemen-
Blue C-BBpp 3 tary gene
White ccBBP- 4
ccBBRY
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"l P WP * LpP * M7lp P HpP _ *  LpP :
18Hp P Hp Pt ¢ : 18Hp P HpP -+ .
19Lp P WP * LpP ¢ nop P © P LW
1200 W+ C LW 120w s pw
121Hp P Hp P Hp W - - 124 Hp P HpP  HpW -
122Lp P ¢ * WP LW 12p P ¢ © P LW
123Lp W * ot LW LW - . ©pw
124 P ¢ * WP LW 124Llp P HP  *  LpP  *
125Lp P Hp P * LpP LpW 125Lp P HpP HpW LpP  LpW
126 P * P 6L P * * pP .
127Lp P Hp P Ho W Lp P LpW 127Lp P HpP Hp W LpP  LpW
1286Lp P Hp P * LpP LpW 128Lp P HP Hp W LpP LpW
129Hp W * Ho W * . 129Hp W HpW + ot
1L P * P LW 10l P P LW
139p P HpP HpW Lp P LpW 131lp P HoP HpW LpP  LpW
132lp P HpP  * tpP ¢ 132Lp P HpP  * LpP .
133Hp P Hp P Hp W * o 133Hp P HpP  HpW . .
14p W * HOW ' LpW 13Lp W o HW  * Lpw
135Lp P P * P ¢ 135Lp P HpP L TY -
136Hp P Hp P Hp W * ¢ 135Hp P HpP HpW | * .
137Lp P Hp P HOW  *  Lp W 137Lp P HpP HpW LpP  *
138Lp P Hp P HpW Lp P Lp W 138Lp P HpP HpW ‘LpP LpW
139Lp P Hp P HpW Lp P LpW 139Lp P Hp P HpW LpP LpW
140Hp W * Hp W ot : 140Hp Wt HpW ¢ .
141 Hp W * Ho W * . 41Hp W Hp W . .
142Lp W M Hp W . b w 142Lp W . How LpW
143Lp P Ho P * LpP . 143Lp P HpP T .
144lp P Hp P HPW Lp P LpW 144Llp P HpP HpW LpP .
195Lp P HO P Hp W LpP LpW 145Hp P HpP  HpW LpP  LpW
146Hp P Hp P Hp W * S 146 Hp P HpP  HpW . .
147Hp P Hp P * . . 14THp P HpP : .
148Lp W Hp W * LW 148Lp W  HW ¢ LpW
149Hp W * HOW ¢ . 149Hp W HpW :
150Hp P HO P LpP * 150Hp P HpP  *  LpP .
151Lp P ¢ LT . 151Lp P ¢ © P .
152Hp P Hp Pt LpP ¢ 152Hp P HpP  *  Lpp  *
153Lp W : © o Lw 183 W . © o Lw
sampw . . . 154 np . . . .
155 np . : : . 155 np . . . .
156 npw : : . 156 np . . . .

* no seregation
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