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ABSTRACT

Twelve dwart pigeonpea stocks available at ICRISAT Center were character-
Ized for their phenology and various agronomic traits to assist breeders in
selecting donor parents. Variation among the dwarfs was highly significant
for all the traits studied. Plant spread, number of primary branches, length
of {ruiting branches, pods/cluster, and pods/plant were positively associ-
ated both with plant height and yield. As such, all the dwarf stocks ylelded
less than the standard tall types. Studies on the dominance relationships
indicated the presence of non-allelic genes for dwarfism in D, D, D,, D,, D,,

D,, D, and C,. On the contrary, D, PD, and PBNA had the same gene for

dwarﬂsm.

' Pigeonpea (Cajanus cajan (L..) Millsp.)
'is an important pulse crop on the 3.4 million
hectares of rainted dry areas of Indian sub-
continent, Africa and the West Indies. The
long-duration tall cultivars grown in these
areas are well suited to the traditional inter-
cropping situations since they effectively uti-
lize residual soll moisture in rainfed subsis-
tence agriculture. Realization of the full yield
potential of these pigeonpea types is often
restricted due to insect damage. Surveys
conducted by entomologists have estimated
that in farmers' fields insect damage ranges
from 33.8 10 49.9% (2). In the absence of
insect-resistant varieties, it appears that any

to increase pigeonpea productivity
'is unlikely 10 make an impact without effec-
tive chemical control of the insect pests. This
Isprobably one of the reasons that pigeonpea
yioids M conventional tall types are per-

and determinate growth habit are helpiul
paramelers in reducing canopy height in
pigeonpea. However, when these types are
growh around the longest day at higher lati-
tudes, they also tend to grow over 2 m in
height. Agronomic shortening of plant stat-
ure is also possible in pigeonpea by planting
the crop during reducing daylengths (10).
This approach, however, cannot be utilized
commercially because of the existing ratny'
season-dependent cropping systems. This'
paper characterizes the sources of genetic
dwarfism available at ICRISAT Center for
their Inheritance and some qualitative and'

quantitative traits.
MATERIALS AND METHODS
For characlerization, 12 dwarf sources '

were planted alongwith two normal height
mmvm.cwam!BDN‘!.onVerﬁsqlsilmaz
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' Complete Randomized Block Design with

 three replications. The planting was done on
July7 1988 on ridges 60 cm apart with an
. intra-row spacing of 20 cm. Each plot con-
sisted of six rows, 4 m long. The experinient
was Irrigated thrice during the postrainy sea-
son. A mixture of pre-emergence herbicides
Basalin and Prometryn was applied and two
post-emergence weedings were done tokeep
the experiment weed-free. Six sprays of

Thiodan were given to control pod-boring

insects.

Dataon days to 50% flowering and 75%

maturity were recorded .on a plot basis. In

eachplotfive compemwe p!ams were tagged ‘
randomly to record observations on yield,

yield components. and leaf characters. Data
on qualitative’traits such as growth habit,

plant spread, brittleness of branches and

stem, pod and seed colour were also re-
‘corded. To measure leaf traits the methodol-
ogy lollowed by Saxena and Sharma (7) was

used. Simple:correlation coelficienls were .

estimated aﬂer e!iminaling the data of the lali
cumvars .

To study.the dominance relationships '

among dwarfs, all the lines except D and
ICPL 85059were crossedinadialiel scheme

including reciprocals in 1985. In the subse-’

quent season, F.'s and the parenls were

Dataonplanuypewewrecqrdedamuume
ofuowering

fﬂESULTs AND DISCUSSION
3 Daamo (3)andD miden!iﬁedftom

e

;mmoauno populations of intergeneric

\crosses. of pigeonpea and Afylosia
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scarabasoides (L') Benth. Three dwarls D,

D, and D, having different phenotypic ex-
pressions were selected from an F, popula-
tion of the cross GW-3-191 x Br 465, D,
originated spontaneously in a progeny de-

* rived from cross EC 100465 x ICP 1. D, is a

spontaneous mutant from germplasm ac-
cession ICP 3940 while D, was ldentitied
from an X, population of cv. BDN 1, irradiated
with 25 kr of gamma radiation. C,, PD,, and
PBNA were introduced from Coimbatore,
Gulbarga, and Parbhani, respectively:and

" -their gxact source Is not known. ICPL 85059

was bred at ICRISAT Center from the cross

© D. x Prabhat.

- Morphological description

v R . S, e

.The plant and seed characteristics of
different dwarfs are summarized in Table 1,
Differences among.the dwarfs were highly
significant for all the traits studied. ICPL
85059 was the earliest to flower and mature
while D, was the latest. D, and C, were the
shonest dwarfing sources Plant height 'in

.other dwarfs ranged between 51.1 and 97.7

cm as against 148.5 and 178.7 cm for con-

trols BDN 1 and C 11, respectively. In D;, D,,

PD, and PBNA the basal internodes are

: extramely compacted so that the branches

appear to radiate from a narrow region of the

in mrae-row plols intwo replicationsin main stem with an acute angle. The. attach-

Vertisols. Plapting was  done on ridges 60 cm. '
apart with; plan:-hplam spacing of 20 cm..

ment of primary branchesto the main stem is

' very weak and they break easily atthe nodes.

In D, and C, every internode is shortened

i civlng an appcarance ol a miniature plant.
- Shortening of the internodes in D, dwart is

restricted and, uniike D, ‘types, the 1angle

. between the central axls 'and 'the’ malin
_branches is.obluse resultingin an open plant

canopy. In D,, the dwarfism ‘is 'a ‘conse-
quencaofabnormmmomodacondomaﬁon
Mnswnfmadwtheprcmofm
main stem while the rest of the plant stature

resembles a typical «ygowgt ‘ gq!mgl



Table 1. Some phenological and agronomic characteristics oi‘pigeonpea dwarls grown at ICRISAT Center, 1988 rainy season

Days 1o Piant :

Primary  Fruiling fic Peiicle - Seed

branches branch Leal Leal  leal lengh Pod Seeds  Pod Pods/ Pods/ 100-seed yield/
Owarl S0% 75%  height widh lengih  area weight weighl (mm) length pod  width clster plant  weight plant
ine  flower matwre (cm) (cm) cm)  (mm?){(g){mg/mm?) o fem) () ' 9 (o
D, 135 184 405 181 48 92 . 84 17 ° 203 127 44 28 7 20 270 60 32
0, 159 240 704 586 96 272 133 25 186 236 46 33 7 34 1856 10.7 354
D, 132 18 977 594 152 303 164 34 206 289 50 33 10 23 81 129 25
D, 145 208 947 404 130 257 212 43 202 243 54 32 12 35 827 171 306
D, 135 184 700 463 113 158 146 2 217 212 5% 35 12 34 N5 134 266
D, 153 205 84 36 56 205 18 39 28 220 48 30 7030 214 98 19
D, 127 175 844 643 124 N8 174 30 173 242 44 30 7 38 %4 77 N2
0, " 155 722 542 96 252 161 a3 206 224 53 36 6 34 2112 74 N7
PD, 132 181 800 564 119 359 182 34 185 227 48 33 7 30 246 88 WS
PBNA 131 179 789 590 136 283 188 31 167 - 241 43 30 6 35 2872 68 428
C, 129 177 303 238 54 89 53 14 265 173 43 30 6 19 417 74 8.2
opL _
05050 84 131 511 267 111 181 143 26 132 188 42 29 6 23- 720 58 60
BONI{C)120 168 1465 408 115 330 190 34 178 204 45 33 8 32 1913 89 455
CI(C)135 177 1787 376 173 38 201 33 166 326 47 31 7 39 2302 76 698
SEms 08 10 315 283 166 345 112 020 093 139 019 017 06 026 1803 043 656
COM5%233 291 946 852 483 1003 3255 0SB 270 404 055 049 174 076 541 125 1907
CV% 10 08 65 115 264 246 122 114 819 106 71 91 125 151 208 80 402

S661 INN"
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pigeonpea plant. The D, dwarf has a very
distinct main stem which is characterized by
the presence of rough, dark brown bark on its
outer surface. This is the only pigeonpea
genotype reported to have secondary growth
(5). It is also highly susceptible to stem
canker disease.

There was a large variation for the num-
ber of primary, secondary, and tertiary
branches. D, and C, produced about five
primary branches while D, dwart had the
maximum (15.2) number of primary branches.
inD,, D,, PD, and PBNA there were many
secondary and tertiary branches with thin
. (low specific weight) leaves and profuse leafy
growth. In contrast to other dwarfs, PBNA
was found to retain green leaves even after
maturity. Dwarfs D, C,,.D, and D, were
compact in growth habit and the rest were
classified as semi-spreading. D, had the
maximum plant width,

The stem colour of all the dwarfs was
green. D,and D, had the smallest and the
largestleaves but, interestingly, their specific
leaf weights were similar. O, and D, had the
shortest and longest petiole. Pod colour var-
ied considerably among the dwarfs. D, was
green podded while D, and D, had purple
pods. in other dwarfs the pod colour was
green with purpie streaks on its surface.
Pods of D, dwarf were slightly curved and
had pointed beaks. Pod length in the dwarfs
varied from 4.2 (ICPL 85058) to 5.4 (D,) cm;
while seeds/pod ranged between 2.8 (D,)
and 3.6 (D,). Fruiting branches were found to
bethelongestin PD,.InD,, D, and D, dwarfs,
the pods were wide and the seeds were
large. D, and PBNA had the largest number

- of pods/ciuster and pods/plant. Yield differ-
ences among the dwarfs are difficult to dis-
cem in view of the high coefficient of varia-
tion. Broadly, dwarts D, C, and ICPL 85059
formed the lowest yielding group, and the
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remaining were between them and the con-
trols.

Character associations

Knowledge of character associations
helps in formulating breeding strategies to
develop an appropriate plant type for opti-
mizing yield. Reddy (4) reviewed the asso-
ciations among morphological traits in nor-
maltall pigeonpeas and concluded that yield
was positively associated with pods/plant,
plant height, plant width, number of primary
branches, length of pod bearing branch and
pods/cluster. In dwarf genotypes also these
relationships were of a similar nature (Table
2). A significant positive correlation
(r=0.71"") was observed between yield and
plant height. Phenological traits such as plant
width, number of primary branches, andiength
of fruiting branch, which directly contribute to
plant biomass, exhibited significant positive
association with plant height as well as yield.
Also, pods/cluster and pods/plant had signifi-
cantpositive association both with plant height
and yield. )

Genetic control of dwarfism

Saxena and Sharma (8) while reviewing
the subject summarized that both additive as
well as non-additive genetic variations were
responsible for determining plant height in
pigeonpea. Heritability estimates for plant
height also varied considerably (27-97%),
which may be attributed to differences in the
materials and methods used in different stud-
ies. The genetics of dwarfism has been pub-
lished for five sources only. A dwarf, pheno-
typically similar to D, was reported to be
controlied by a single recessive gene by Sen
etal.(9) and Deokar (1). The dwarthessin D

was controlied by two non-allelic recessi=<
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Trak Correlation with -
Aot Yield Plant height
ﬂl?;ﬂ [ 0.80° 0.2
\debrmm 0.64° Lo
Frukting dranch length 0.75" _0.80°
u”l ';.? 0.76* 0.50"
LTV O 0.68" 080
Spaciic leal weignt .07 0.89"
Petiole length . 0.65° - 0,88
Pods/plant 0.80° 0.57°
rW ‘ 0.63* 0.65°

‘Correlation between yield and plamt height = 0.71**

b

genes (11). Dwarfism in D,, PD, and PBNA

wasalsotoundtobecomroﬂadbyslngle
remsivegenes(s)

£t .\ ‘A study of the dominance relation-
shipsina 10-parent F, dialiel revealed thatall
.except three cross combinations produced
normal tall phenotypes in the F, generation
suggesting the presence of non-allelic genes
in determining dwartnessin D,,D,,D,,D,,D,,
D,. D, and C, dwarfs. The F s of D, x PD,, D,
xPBNAandPD xPBNAworedwaﬂin
growth habit indleaﬁng that the gene locus
involved in these dwarfs was the same. De-
tailed studies of the three crosses (6) further
revealed the presence of multiple alleles. No
reciprocal differences were observed for
-growth habit. It is interesting to note that the
origin of D,, D,and D, is trom the same cross
(GW. 3-191 x Br 465), where both the par-
ents bave normal tall plant height, and in
order 10 Vdavelop a clear understanding of

* Sigeificant at 5% and 1% level gl probabilty, espectively

 their genetic control a comprehensive study
is essential. Our unpublished observations
show that the genetic dwarls described here
are stable in their phenotypic expression and
maintain their relative dwarfism under vary-
ing environmental conditions. Pigeonpea
breeders ‘can select dwarf donors of their
choice to develop high-yielding genotypes of
appropriate plant stature for différent agro-
ecological conditions and cropping systems.
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