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Absiract: The resistant sources developed by using pedigree method from the crosses batwesh E 36-1 x
M 35-1and E-38-1X GRS-1. The stabiliged matarial ware screened in sick soll for ctweoal rot and rust. The
genctypes DCCR-11, 15, 15-1 17, 18, 20, 24 and 25 werse found resstant 10 charcoal rot for all the parameters
studied. Whereas, DCCR-11, 15, 20, 25 and 18 were found promisng both for rust and charcoal rot. In the
sacond cross DGCH-S, 9, 15, 16, 18-1, 27-3, were found promising both for charcos! rot and rust diseases.

Introduction

Charcoal rot of sorghum Macrophomina
phaseolina(Tassi) Goid. has been a limiting factor
in the cultivation of rabi sorghum. This disease
apprears almost every year under receding
moisture condition and becomes sevare
{Anahosur and Rag, 1979). The pathogen causes
premature plant death before grain is
physiologically mature curtailiing grain yields. In
India charcoal rot is a destructive disease in rabi
sorghum regions of Karnataka, Maharastra,
Andhra Pradesh and Gujarat. Many workers
reported ditferent management practices such as
cultural, biolegical, chemical and host plant
resistance (Avadhani and Ramesh, 1979, Indira
at al., 1984). The sorghum being a low cash
value crop and to suit the needs of the sorghum
growers identification and development of stable
resistant sources is a cheapest alternative to
manage the diseasa, Accordingly the work was
carried out to develop resistant sources by
crossing with locally adopted genotypes in sick
soil.

Material and Methods

Two crosses viz., E 36-1x M35-1 and E

36-1x GRS-1 were developed by pedigres method.
The F,,s were pianted in sick soll and advanced
to F, generation. Large population of F,’s (500
plants) were planted during rabi 1992. The
individual plants from selfed F,'s were selected
for charcoal rot and rust resistance and further
advanced by eliminating susceptible plants in sick
soil 10 el stabilized material. Finally resistant
stabilized progenies sources were identified by
planting in 2 rows of 5 m length wilth two
replications in Randomized block design at Main
Research Station, Dharwad. The sowing was
made in sick soil with 45 x15 cm spacing during
second fortnight of October whicth is highly
congenial for charcoal rot development in this
place. At physiological maturity of the grain, the
total number of plants and number of plants lodged
were recorded and per ceat lodging was
calculated. The lodged plants were longitudinally
split open to ensure that lodging was due to
Macrophomina phaseoiina. Other parameters like
average number of nodes crossed and mean
length of spread in cm by the pathogen was also
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Tabie 1. Pmmising charcoal rot and rust resistant sources developed from E36-1x M351 at Dharwad

StNo Rust . Maan lodging " Mean no. of nodas Mean length of
Genotypes _— % due to CR Crossed spread (cm)
2000 2001 2000 2001 2000 2001 2000 2001
1 DCCR-1 2 2 24.81 15.87 217 1.65 29.05 13.70
{5.05) (2345 (1.7n (1.63)*
2 DCCR-11 2 2 20.30 7.74 . 187 0.77 2516  10.03
(4.55) (16.13) (1.69) (1.33)
3 DCCR-2 2 2 25.69 5.74 1.70 0.27 2710  8.47
(5.15) = {13.86) (1.63) {1.18)
4 DCCR-3 2 2 7.41 3.65 1.10 0.00 1740 3.85
(2.89) (10.90) {(1.38) {(1.00)
5 DCCR-5 2 2 25.44 5N 2.00 0.25 1937 566
(4.95) (13.80) {1.73) (1.11)
8 DCCA-8 2 3 7.82 475 0.00 0.00 7.7 4.00
: (2.93) (12.57) {1.00) {1.00).
7 DCCR-1 2 2 513 2.60 0.10 0.00 9.50 5.05
_ (2.47) (9.23} (1.04) {(1.00)
] DCCR-12 2 2 10.55 4.68 1.25 0.00 2825 580
(3.39) {(12.50) {1.50) {1.00) _
9 DCCR-12-1 2 2 8.14 8.59 1.85 0.27 34.17 831
{3.16) {17.05} (1.70) (1.13)
10 DCCR-13 2 2 16.11 5.62 1.87 0.45 2762  4.89
{4.12) {13.73) (1.66) {1.20)
11 DCCR-14 2 3 8.26 3.19 0.80 0.45 1730  10.82
{2.59) (10.30) {1.34) (1.20)
12 DCCR-15 2 2 0.00 293 0.20 0.65 e.70 9.00
(1.00) 9.77 {1.09) {(1.28)
13 DCCR-15-1 2 2 6.15 3.16 0.95 0.00 1952 4,90
(2.67) (10.27) {1.38) (1.00)
14 DCCR-16 2 3 6.38 475 202 0.50 3145 1166
(2.70) (12.64) (1.73} (1.22)
15 DCCR-17 2 3 2.94 6.03 0.62 0.00 1837 582
(1.81) (14.24) (1.25) {1.00)
16 DCCR-18 2 2 7.72 2.82 0.00 . 0.27 7.66 6.94
(2.82) (9.62) {(1.00) (1.13)
17 DCCR-18 3 2 6.77 6.59 1.80 0.85 2600 1070
(2.78) {14.67) {(1.67) (1.38)
18 DCCR-20 2 2 400 - 356 0.40 0.15 1340 7.02
) (2.40) {10.75) {1.18) (1.07)
19 DCCR-22-1 3 3 6.47 475 0.37 0.00 1102 555
: (2.64) (12.64) {2.16) (1.00)
20 DCCR-24 3 2 5.63 272 0.20 0.00 1080 295
(2.53) (9.41) (1.09) {1.00)
21 DCCR25 2 2 3.52 3.63 0.12 0.00 5.75 4,02
{2.00) {10.91) {1.05) (1.00)
22 E36-1 (R} 2 3 7.72 5.78 0.00 0.00 7.80 3.82
(2.82) (16.42) (1.00) (1.00) :
23 CSV B8R (8) 3 3 43,17 49,76 3.06 2.39 4585 4055
{(6.64) (44.88)  (2.01) {(1.84)
SEm.s 0.55 0.76 0.12 0.02 5.67 0.88
CD &t 5% 1.60 2.22 0.36 0.08 1646 252

*Vx+ values ** Angular transformations
CR= Charcoal rot
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recorded. The entries were also graded for rust
reaction using 1-5 scale as foliowed in Al India
Coordinated Sorghum Improvement Project.

The data were transformed by using
angular and square root transformation and
analysed for further interpretations.

Results and Discussion

Susceptible check CSV8R showed mare
lodging indicating that the disease incidence was
guite high. Statistically significant difterences
were obtained among sorghum genotypes for
lodging due o charcoal rot and for other
parameters. The results from the cross between
E-36-1x M35-1{Table1) revealed that the
genotypes DCCR 15{0.00 and 2.93) DCCR-
17(2.94 and 6.03) DCCR 20 (4.00 and
3.56),DCCR25(3.52and 3.63) DCCR 11 (5.13
and 2.60), DCCR 24 (5.63 and 2.72) DCCR 15-1
{6.15and 3.6) and DCCR18 (7.72 and 2.82) were
found highly promising in both the years for
lodging and other parametes to chrcoal rot,

It is wise to select the genotypes
promising for rust and charcoal rot in zone -8 of
Karnataka. The majorily of the genotypes were
found resistant to rust. In addition to resistance

character the genotype DCCR-18 also maintained
stay green character till physiological maturity.

The critical gbservations made from the
cross E36-1 x GRS-1 (Table 2) revealed that the
genotypes DGCR-11{(.00 and 2.03), DCCR 24
{0.00 and 2.09) DGCR-6 (0.00 and 2.69), DGCR-
5 {0.00 and 2.70) DGCR-12 (0.00 and 2.74),
DGCR-17{0.00 and 3.85) DGCR-27 (4.41 and

1.74 and DGCR 20 (0.00 and 5.00) and DGCR
21 {0. 00 5.16) recorded < 5% lodging and found
consistantly resistant in both years, followed by
DGCR-8,DGCR-9,DGCR-15,0GCR-16,DGCR19-
1,DGCR-27-2 and DGCR-27-3 recorded<10%
lodging and found consistantly resistant in both
the years for all the parameters studied. Most of
the genotypes showed resistant to rust. Above
this the genotypes DGCR-6, DGCR-9, DGCR-
10, DGCR-21,DGCR-24 and DGCR-27-3 having
resistant blood both for rust and charcoal rot.

In addition {o rtesistance the genotypes
DGCR-12 ,DGCR-2¢ and DGCR-24 were also
maintained stay green character till physiological
maturity of the grains. Two years of study also
indicated that there was slight variation in some
of the parameters studied, this may be due to
variation in inoculum density in soil is one of the
factors responsible for the highly variable
incidence of charcoal rot in the field (Papavizas
and Klag,1975). So, while selecting for chreoal
rot resistance consistent year wise results were
considerad but not based on average of two years.
Several reports have been made on host plant
resistance viz,. M 35-1x CSVY8R,M35-1 X E 36-1
and C3V8R x E36-1( Sahib etal,1990). The erlier
investigation revealed that among all the
parameters evaluated lodging parameter has
strong and positive correlation with loss in seeds
weight of sorghum (Anahosur et al, 1987).
However, the entries reported as resistant else
where were not included in the pregent study and
due importance was given to locally adopted
material to develop resistant lines for rust and
charcoal rot and can be suceessfully utilized in
the resistant breeding programme for rust and
charcoal rot of sorghum,
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Table 2. Promising charcoal rot and rust resistant sources developed from E36-1x GRS-1 at Dharwad

Sl.No Rust " Mean lodging Mean no. of nodes  Mean langth of
Genotype _— % due to CR Crossed spread {cm)
2000 2001 2000 2001 2000 2001 2000 2001

e ——

1 DGCR-1 3 3 000  3.96 0.00 0.00 720  4.20
(1.00) (15.80)* (1.00)  (100)*
2 DGCR3 2 3 456  5.81 1.15 0.35 2465 8.06
(2.35) (13.94) (1.48)  (1.16)
3 DGCR3-1 2 3 6.94 2160  1.30 0.45 25.60 10.70
: (2.82) (27.65 {1.51)  (1.20)
4 DGCR33 2 2 1203 539 0.87 0.05 22.00 4.15
, (349) (1339) (1.36)  (1.28)
5  DGCA-5 2 3 0.00 270 0.22 0.11 840 585
(1.00) (853 {(1.10}  (1.05)
6 DGCR-6 2 2 000  2.69 0.50 0.00 1.10 3.87
(1.00) (853} (1.21)  (1.00)
7  DGCR-7 3 2 1416 50 0.45 0.00 1530 4.39
- (3.81) (1292) (1.20) (1.00)
8  DGCR8 3 2 800 505 0.30 0.00 1725 5.20
(2.99) (1298) (1.13)  (1.00)
9  DGCR-9 2 2 539  9.39 0.90 0.00 16.60 4.16
: (2.52) (17.80) (1.37)  {1.00)
10 DGCR-10 2 2 000 385 0.54 0.15 10.12  4.90
' (1.00) (11.30) (1.23) (1.07)
11 DGCR-1 3 3 0.00 2.03 0.10 0.00 677 3.16
(1.00) (7.85) (1.04)  (1.00)
12 DGCR-12 3 3 000 274 0.00 0.00 730  4.29
(1.00)  (9.43)  (1.00)  (1.00)
13 DGCR-14 3 3 000 11.37  0.40 0.68 1360 13.90
‘ (1.00) (1961) (1.17)  (1.29)
14 DGCR-15 4 3 833  4.13 0.50 0.10 16.00 6.38
(3.05) (11.73) (1200 (1.0}
15 DGCR-16 3 2 651 728 0.65 0.25 1640 12.85
(273) (1564) (1.28)  (1.11)
16 DGCR-17 2 2 880 1469  0.70 1.00 16.56 14.93
: (2.93) (2254) (1.27)  (1.41) ‘
17 DGCR-18 3 2 1458 1350  1.00 1.18 18.80 19.18
(3.93) (2153) (1.41)  (1.47)
18 DGCR-19 2 2 21.07 1421  1.90 0.58 1520 15.85
(4.67) (2212) (1.70)  (1,25)
19  DGCR-13-1 3 3 679  7.97 0.20 0.00 1320 3.90

{(2.77) (16.29) {1.09) (1.00)
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1 2 34 5 6 7 8 g 10
20 DGCR-20 2 3 0.00  5.00 0.60 0.11 2000 7.70
(1.00) (12.98) (1.25) - (1.05)
21 DGCR-21 2 2 0.00  5.16 0.67 0.16 23.90 9.87
{(1.00) (13.06) (1.28)  (1.08)
22 DGCR-22 2 3 10.16  7.67 1.10 0.30 2550 11.40
(322) (16.04) (1.44)  (1.14) :
23  DGCR-24 2 2 000  2.08 0.25 0.35 16.87 7.38
(1.00) (7.94) (125  (1.16)
24 DGCR-27 3 3 4.41 1.74 0.00 0.12 12.30  4.00
(2.31) (741)  (1.00)  (1.05)
25 DGCR-272 2 3 542  7.00 0.70 0.14 2090 5.89
(2.50) (15.33) (1.29)  (1.08)
26 DGCR-273 2 2 794 460 0.30 0.00 13.40 7.27
(2.96) (12.45) (1.13)  (1.00)
27  E-36-1 2 3 830  7.01 0.00 0.00 9.20 8.50
(3.04) (15.34) (1.00)  (1.00)
28 CSVBR(S} 3 3 4275 5062  2.88 249 4437 39.18
(660) (45.37) (1.96)  (1,87)
SEm .+ 040  1.18 0.10 0.02 384 021
CD at §% 117 3.41 0.29 0.06 11.14  0.60

'—\h(+1valuas ** Angular transformations
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