Dr.
Dr.
Dr.

PULSE PATHOLOGY SUB-PROGRAM (PIGEONPEA)

Y.L. Nene
M.V. Reddy
J. Kannaiyan

Mrs. Sheila Vijayakumar

Mr.
Me .

Me.
Mr.
Mr.
Mr.
Md.
Mr.

T.N. Raju
P. Radhakrishna

K. Prabhakara Reddy
P. Rama Murthy

A. Chandar

R. Narsing Rao
Sharfuddin Khan
M.M.S. Ali Baig

STAFF

(1)

Principal Plant Pathologist (Pulses)
Plant Pathologist S-2

Plant Pathologist S-1

Technical Assistant

Technical Assistant

Technical Assistant (From December
1978)

Field Assistant

Secretary-I (Up to December 1978)
Secretary-1 (From April 1979)
Stenographer

Driver-cum-General Assistant
Driver-cum-General Assistant




PULSE PATHOLOGY SUB-PROGRAM (PIGEONPEA)
LIST OF APPROVED PROJECTS
(1978-1980)

Sub-program Leader : Y.L. Nene

No. Title Project Scientist Cooperators
PP-Path-1 Studies on pigeonpea wilt J. Kannaiyan K.B. Saxena
L.J. Reddy
S.C. Gupta
PP-Path-2 Studies on sterility mosaic M.V. Reddy D.V.R. Reddy
of pigeonpea W. Reed
R.Jambunathan
K.B. Saxena
L.J. Reddy
S.C. Gupta
PP-Path-3 Studies on Phytophthora J. Kannaiyan K.B. Saxena
blight of pigeonpea L.J. Reddy
S.C. Gupta
PP-Path-4 International survey of Y.L. Nene M.V. Reddy
pigeonpea diseases J. Kannaiyan
J.M. Green
D. Sharma




CONTENTS

PROJECT: PP-PATH-1 (78): STUDIES ON PIGEONPEA WILT

[. SUMMARY

I1. INTRODUCTION

IT. FIELD STUDIES

A.
B.

C.

Further development of sick plots
Survival of the pathogen
Screening in sick plots
1. Breeders' material
(a) F, bulks
(b) F3 progenies
(c) Fg progenies
(d) Fg progenies
(e) Fe and F7 progenies
(f) Triple and top cross progenies
(g) Germplasm selections
(h) Parental and crossing block entries

(i) Selective mating population selec-
tions

(j) Selections from M-1 field

k) Selections from RA-28 field and wilt ....

nursery
(1) Male sterile lines

. Germplasm

A1l India coordinated trial entries

National (A1l India) Uniform Wilt trial

. Material collected in surveys

N O O BAwWw N
s e <«

blight
8. Progenies resistant to sterility mosaic

(i11)

Multilocation testing of ICRISAT entries ....

. Progenies promising against Phytophthora ....

Page No.

O© 00 N O oo 0 &

—
o O

—
H —

—
(o]

16
16

16
17
17
17
19
19
21

22



9.
10.

IV. LABORAT
A.

PROJECT: PP-PATH-

I. SUMMARY

[I. INTRODU

III. ETIOLOG
A

Progenies promising against wilt

Progenies promising against wilt and resis- ....

tant to sterility mosaic

ORY/NET HOUSE STUDIES

Identification and grouping of Fusariwm udum ....

isolated from samples collected in surveys
Pot screening technique

. Development of sick pots

2. Germplasm screening

Adoption of 'sand culture' technique

2(78): STUDIES ON STERILITY MOSAIC OF PIGEONPEA

CTION
Y AND EPIDEMIOLOGY

Transmission
1. Graft
2. Dodder

3. Mechanical
(a) From host tissue
(b) From mite vector
Virus-vector relationship
1. Influence of number of mites
2. Influence of acquisition access period
Maintenance of non-viruliferous mite colony
Host range
Purification
Disease spread
Effect of Bavistin on symptom expression

(iv)

Page No,
23
29

31
31

32
32
32
33

34
36
36

36
37
37
37
37
38
38
38
38
39
40
41
4
43



Page No.

IV. ESTIMATION OF LOSSES e 43
A. Incubation period cees 43

B. Percent infection e 44

C. Effect on yield cees 45

1. Yield based on total plants cee 45

2. Yield based on infected plants cees 45

D. Effect on yield components e 45

1. Primary branches ceen 45

2. Secondary branches e 45

3. Tertiary branches cees 49

4. Pod number cen 49

5. Hundred seed weight cen 49

6. Harvest index cee 49

V. NATURE OF RESISTANCE cee 49
A. Methadology cee 49

B. Results and discussion e 53

V1.  INFLUENCE OF PLANTING DATE e 53
VI1. SCREENING FOR DISEASE RESISTANCE cees 54
A. Screening nursery cees 54

B. Screening cens 55

1. Germplasm cees 55

2. Germplasm selections e 55

(a) 1975-76 selections ceee 55

(b) 1976-77 selections e 57

(c) 1977-78 selections ce 57

(d) Promising selections e 58

3. Breeding materials e 59

(a) Fy and Fp materials ceen 59

(b) F3 progenies e 59

(c) Fq progenies cees 60

(v)




(d) Fg progenies

(e) Promising breeding and germplasm
materials

(f) Advanced triple cross progenies
(g) Preliminary triple cross progenies
(h) Fa Progenies from generation tests
(i) Triple cross progeny bulks
4. Male steriles
5. ACT (A11 India trials) materials
(a) EACT
(b) ACT-1
(¢) ACT-2
(d) ACT-3
. Materials from other research centres
. Sterility Mosaic National Uniform Nursery....
. Phytophthora blight promising lines

O 00 N O

Wilt National Uniform Nursery

Page No.

61
62

63
64
65
65
66
66
66
67
68
69
69
70
71
71

PROJECT: PP-PATH-3(78): STUDIES ON PHYTOPHTHORA BLIGHT OF PIGEONPEA

[.  SUMMARY
IT INTRODUCTION
TTI. FIELD STUDIES
A Breeders' material

‘ F3 and F4 progenies
. Progenies from West Indies lines
. Male sterile lines

w N -

4 Crossing block entries

B. Progenies from blight promising germplasm
and parental lines

C  Progenies from blight promising lines
D. Wilt promising progenies

(vi)

73
74
74
74

74
75
75
76
77

78
80



Iv.

H.
I.

Sterility mosaic resistant progenies

1. Germplasm selections
2. Breeding material

Sterility mosaic resistant and wilt promising
progenies

Materials collected from Madhya Pradesh
ACT (A11 India trials) materials

Blight in the sterility mosaic screening nursery ....

LABORATORY/NET HOUSE STUDIES

A.

Isolation and identification of Phytophthora from..

material collected in survey trips and at ICRISAT
Center

1. Growth rate
Morphological studies
Sporangia

Mating studies
Pathogenicity tests

oGP W N

pigeonpea as P. drechsleri f. Sp. cajant
Screening
1. Germplasm
2. Sterility mosaic resistant lines

3. Reaction of blight promising lines (against
P2 isolate) to P3 (Delhi) and P4 (Kanpur)
isolates

Growth of five pigeonpea Phytophthora isolates
on five media

Fungicidal seed treatment studies
Longevity of Phytophthora culture in vitro

Growth of Phytophthora on media incorporating
different tissues of pigeonpea

(vii)

Designation of the causal agent of blight of ...

Page No.
.. 82

. 82

... 82

. 84

. 85
. 86
86

. 87
. 87

. 88
. 89

. 89

.. 93
. 94
.102

..102
..102

..103

..104

..105

....105
....107

...107



PROJECT

11
1

Iv.

VI.

PROJECT

[
11
Il

Iv.

v

: PP-PATH-4(78):

SUMMARY
INTRODUCTION
SURVEYS

A. Uttar Pradesh

B. Phytophthora blight in Delhi and Kanpur
YELLOW MOSAIC

A Introduction

B. [Incidence at ICRISAT Center
C. Incidence in monthly plantings

POWDERY MILDEW AND STERILITY MOSAIC
A Introduction
Materials and Methods

B

C. Results
D. Discussion
E

Powdery mildew in ACT materials

INTERACTION BETWEEN STERILITY MOSAIC AND SPIDER MITES...

: SPECIAL PROJECT: MULTIPLE DISEASE RESISTANCE IN PIGEONPEA

SUMMARY

INTRODUCTION

DEVELOPMENT OF SCREENING NURSERY
PROPOSED SCREENING PROCEDURE
MATERIALS SCREENED DURING 1978-79

(viii)

INTERNATTONAL SURVEY OF PIGEONPEA DISEASES

Page No.

108
108
109

109
130
130
130
131
131

132
132
132
133
137
137

138

139
139
139
141
141




APPENDIX Page No.

I. Screening of Fq progenies (10 crosses) for wilt .... 144
resistance in Vertisol sick plot- A

II. Screening of Fq progenies (from BA-2) for wilt .... 156
resistance in Vertisol sick plot - A

III. Screening of F4 progenies (5 crosses) for wilt .... 160
resistance in Vertisol sick plot - A

IV.  Screening of Fp progenies for resistance to wilt.... 17
in Vertisol sick plot - A

V. Results of screening selective mating population.... 173
selections for wilt resistance in Vertisol sick
plot- B

VI. Results of screening selections from M-1(DC-F3) .... 178
A for wilt resistance in Vertisol sick plot -
B

VII. Results of screening selections from M-1(DC-F3)-.... 187
B for wilt resistance in Vertisol sick plot-B

VIII. Results of screening of Fy progenies selected .... 196
from M-1 for wilt resistance in Vertisol sick
plot - B

IX. Results of screening of F; & F3 progenies (select-.. 198
ed from wilt nursery, 1976) for wilt resistance
in Vertisol sick plot- B

X. Results of screening of selections (F4) from .... 201

RA-28 for wilt resistance in Vertisol sick plot -
B

XA. Results of screening of selections from RA-28 .... 204
(F4 & Fg) for wilt resistance in Vertisol sick
plot - B

XI. Results of screening of germplasm lines for wilt ... 207
resistance in Vertisol sick plot - B

XII. Results of screening of ACT pigeonpea lines aga- ... 209
inst wilt in sick plot B during 1978 K

XIII. Results of screening of Phytophthora blight pro- ... 211
mising progenies against wilt in Vertisol sick
plot - B

XIV. Results of screening of sterility mosaic resis- .... 217
tant germplasm selections against wilt in Vertisol
sick plot ~ B



APPENDIX

XV.

XVI.

XVIT &.
XVIII

XIX.

XX.

XXI.

XXIT.

XXITI.

XXIV.

XXV.

XXVI.

XXVIT.

XXVIIT.

XXIX.

Results of screening of single plant progenies

of sterility mosaic resistant materials for wilt o

resistance in Vertisol sick plot - B

Results of screening of progenies resistant to
ster1l1ty mosaic against wilt in Vertisol sick
plot - A

Screening of single plant progenies for resis-
tance to wilt in Alfisol sick plot - A

Screening of single plant progenies for resis-
tance to wilt in Vertisol sick plot - A

Screening of single plant progenies from sick
field wilt tolerant lines for resistance to
wilt in Vertisol sick plot - A

Screening of sterility mosaic resistant and/
wilt promising progenies for resistance to
wilt in Vertisol sick plot - A

Results of screening germplasm against pigeonpea ..

wilt in pots

Results of screening of pigeonpea germplasm acces-..

sions for sterility mosaic resistance during
1978-79

Results of screening of pigeonpea germplasm selec-..

tions made in 1976-77 for sterility mosaic resis-
tance during 1978-79

Results of screening of pigeonpea germplasm sel- ...

ections made in 1977-78 for sterility mosaic res-
istance during 1978-79

Results of advanced selections of germplasm for ...

sterility mosaic resistance during 1978-79

Results of screening of pigeonpea material for
inheritance of resistance to sterility mosaic
during 1978-79

Results of screening of F3 progenies of pigeon- ....

pea from 1977-78 sterility mosaic nursery to
sterility mosaic during 1978-79

Results of screening of F, progenies of pigeon- ....

pea from 1977-78 sterility mosaic nursery for
sterility mosaic resistance during 1978-79

(x)

Page No.

220

229

231
235

243

248

250

259

268

294

316

327

337

356



APPENDIX Page No.

XXX. Results of screening of Fg progenies of pigeon- .... 365
pea from 1977-78 sterility mosaic nursery for
sterility mosaic resistance during 1978-79

XXXI. Results of screening of advanced selected germ- .... 387
plasm and breeding materials for sterility mosaic
resistance during 1978-79

XXXII. Results of screening of advanced Fjp & F5 triple .... 393
cross progenies of pigeonpea for s%eri]1ty mosaic
resistance during 1978-79

XXXITI. Results of screening of Fj, Fgs & F5 triple cross.... 398
progenies of pigeonpea for sterility mosaic resis-
tance during 1978-79

XXXIV. Results of screening of F, progenies of pigeonpea.... 406
from generation tests for sterility mosaic resis-
tance during 1978-79

XXXV. Results of screening of F4 triple cross progeny .... 418
bulks of pigeonpea for sterility mosaic resistance
during 1978-79

XXXVI. Results of screening of F3 and F, progenies for .... 427
Phytophthora blight resistance in RA-9 nursery

XXXVII. Results of screening of West Indies lines (single ... 441
plant pEogenies)Q/ for resistance to Phytophthora
blight 2/
XXXVIII. Results of screening of progenies of germplasm and .. 442
parental lines for Phytophthora blightd/
XXXIX. Screening of single plant progenies of promising .... 443
lines to Phytophthora blight in RA-9 nursery3/
XL. Screening of wilt promising progenies for Phytoph-... 446
thora blight resistance in RA-9 nursery?/
XLI &. Screening of sterility mosaic resistant progenies.... 449

XLII.  (Germplasm selections & Breeding materials) for
Phytophthora blight in RA-9 nurseryd/

XLIII. Results of screening of ACTQ/ pigeonpea lines cees 456
against Phytophthora blight in the field (RA-9)
during 1978 K

(xi)



APPENDIX Page No.

XLIV. Screening of pigeonpea germplasm for Phytophthora .... 458
blight resistance in pot culture

XLV Screening of sterility mosaic resistant (SMR) e... 475
germplasm selections against Phytophthora blight
of pigeonpea (pot culture)

XLVI. Trip report of Dr. J. Kannaiyan oo, 478

XLVII. Results of screening sterility mosaic resistant .... 480
progenies (F3 & F4) in multiple disease nursery

XLVIII. Results of screening of Phytophthora resistant .... 500

F3 progenies of pigeonpea for sterility mosaic
resistance during 1978-79

XLIX. Brief report on trips to Parbhani, Jabalpur, .... 509
Dharwar, Hissar, Kanpur, Varanasi, and Faizabad
Y.L. Nene
L. Report on visit to Dholi, Bihar (April 4-6, 1979) .... 515
M.V. Reddy
LI. Publications .... 518

(xii)



PROJECT:

PP-PATH-1(78) : STUDIES ON PIGEONPEA WILT

I. SUMMARY

1.

The incidence of wilt in the susceptible check in sick plots was
higher than in the last year. The level of "sickness"in Vertisol
sick plots 'A' and 'B' and Alfisol sick plot 'A' as determined by
wilt incidence in susceptible check line ICP-6997 was 93.5, 93.3
and 99.6 percent, respectively. The newly developing Alfisol sick
plot 'B' had 72 2 percent wilt incidence.

. Onset of wilt was noticed in July, a month earlier than observed

last year. Marked increase in wilt incidence occurred in Septem-
ber in Alfisol sick plot 'A' and in November in Vertisol sick
plot 'A' and 'B'.

. The wilt fungus Fusariun udum could not be isolated from stubble

buried three ana half and four years ago in both Alfisol and
Vertisol. The average loss in weight during the four years since
burial of stubble in Vertisol and Alfisol was 99.8 and 93.3 per-
cent, respectively.

. A large number of breeding mater1al was screened in the sick plots.

This included F, bulks, F3, and F¢ progenies, triple cros-
ses, top crosses, germplasm selec§1ons select1ve mating popula-
tion selections, male sterile lines, parenta] and crossing block
entries. Promising materials are being advanced for further study/
screening.

. One hundred and fifty-three germplasm accessions were screened in

a Vertisol sick plot and al were susceptible to wilt.

. Out of 58 ACT (A1l India trial) entries screened, only one entry

(BDN-1) showed low wilt incidence.

. In the National Uniform Wilt Trial, out of 12 ICRISAT entries 6

showed low wilt in both Alfisol and Vertisol sick plots. Twenty-
seven entries received from cooperators in National Uniform Wilt
Trial were also screened in both the sick plots. Amongst the
better ones were: AWR-74/15 and Purple-1.

. Twelve ICRISAT pigeonpea entries were tested at nine locations

(including two locations in ICRISAT Center, Vertisol and Alfi-
sol sick plots) in National Uniform Wilt Trial in cooperation
with Al1.India Coordinated Pulse Improvement Programme. One
entry, ICP-8863 (15-3-3-sel)showed less than 10% incidence at
all locations. Other two entries; 1CP-8859 and -8860 performed
well at most locations.



10.

1.

13.

14.

Two hundred and sixty-four Phytophthora blight promising proge-
nies were screened for wilt in sick plots. Qut of these, only
three progenies showed low wilt.

‘One hundred and six sterility mosaic resistant germplasm selec-

tions were screened in wilt sick plot. Of these only six pro-
genies showed Tow wilt. Another set of four hundred and twelve
sterility mosaic resistant progenies were screened for wilt. Of
these twenty-seven progenies showed low wilt.

Seven hundred and fifteen progenies from wilt promising lines
were screened. Of these 325 progenies recorded low wilt,

. Only Fusarium udwn was isolated from wilt specimens collected

during the survey in Uttar Pradesh state of India.

A 'wilt sick pot' technique was developed for large screening of
germplasm and other materials.

Over 700 germplasm accessions were screened for resistance by the
'sick pot' technique. Three accessions showed less than 10%
wilt incidence, whereas the susceptible check line, ICR-6997,
recorded more than 75% incidence.

[1. INTRODUCTION

During this year we continued studies on survival, development of
sick plots and screened a large number of breeding and other materials in

sick plots.

We developed 1000 wilt sick pots for screening large number of

germplasm round the year.

IT. FIELD STUDIES

A.

in Vertisol ('A' and 'B') and two in Alfisol ('A' and 'B')

Further development of sick plots

We now have four wilt sick plots at ICRISAT Center; i.e., two
The total area

of these sick plots is 3.50 ha (3.00 ha in Vertisol and 0.50 ha in Alfisol).
The following steps were taken to further increase and/or maintain the
'sickness' of these plots.

Vertisol sick plot 'A* (approx. 15 ha)

July 3, 1978 : The susceptible check line, ICP-6997,
was planted after every four test rows
Rest of field planted with breeding
materials,




March 3, 1979 : The wilt incidence was 93.5% in

(observation) [CP-6997

May 15, 1979 : A1l the stubb'e below the so1l leve!
were chopped and incorporated into
so1l.

Vertiso! sick plot 'B' (approx 1.5 ha)

Ju'ly 4, 1978 . The susceptible check line, 1CP-6997,
was planted after every four test
rows. Rest of the field was planted
with germplasm and breeding materials.

March 4, 1979 © The wilt incidence was 93.3% 1n

(observation) 1CP-6997

May 15, 1979 : A1l the stubble below the soi! level
were chopped and incorporated 'nto
501,

Alfisol sick p'ot '‘A* (01 ha)

June 22, 1978 - The wilt susceptible check line,
ICP-6997 was planted after every four
test rows Rest of the pl'ot was plan-
ted w'th breeding materials.

January 22, 1979 : The susceptible check, [CP-6997,
showed 99 6% wilt.

May 10, 1979 : A'1 the stubble below so011 level were
chopped and °ncorporated into sorl.

Alfisol sick plot 'B' (0 4 ha)

July '4, 1978 ¢ Two rows of susceptible check line,
ICP-6997, were planted after every two
test rows.

March 14, 1979 The susceptible check, ICP-6997, showed
72.2% wilt

May 10, '979 : AUl the stubble were chopped and incor-

porated into soil.



In the Alfisel <ick plots 'A' and 'B', planting was done on June 22,
and July 14, 1978, respectively. Planting in the two Vertisol sick plots
‘A’ and "B' was done on July 3 and 4, 1978. Monthly counts of wilted
plants were taken 'n susceptible check line, ICP-6997, in all plots except
'n Alfisol ‘B’ and the results have been summarised in Table 1 and Figure 1.

The resyits 1n Table ) indicate that the wilt development was more
1n Alfysol 'A’ than Vertisol sick plots in the early crop growth period.
Alfisol 'A' showed more than 90% wilt incidence within four months after
planting  Wherea: the yncidence was less than 50% in Vertisol sick plots
for the same period. There was no marked difference in wilt incidence bet-
ween Vertisol <ick plots 'A' and 'B’.

Table 1 Monthly incidence (percent) of wilt in ICP-6997 in sick plots
during 1978-793/

Manth Vertisol-'A' Vertisol-'B' Alfisol -A
August 1978 Not recorded Not recorded 25.0
September 24.0 27.1 81.7

Oc tober 36 .5 45.8 92.3
November 57.8 63.9 . 96.7
December 68.7 78.3 99.1
January 1979 9.4 85.8 99.6
February 85 2 89.0 Harvested
March 93.5 93.3 -

as Sowing was done on June 22nd, July 3rd and 4th, 1978 in Alfisol-'A',
Vertisol - 'A' & 'B', respectively.

B. Survival! of the pathogen

Thrs b-year study was initiated on November 18, 1974. On May 17
and November 17, 1978 the seventh and eighth sets of stubble, buried in
Vertisol and Alfisol <o1ls, were removed for detecting the presence of
Fusarium udwn. The isolations were made on modified Czapek's Dox agarl
selective medium. The results are presented in Table 2 and 3.

The results indicate that the pigeonpea wilt pathogen could not
be isolated either in seventh (42 months after burial of stubble) or in
eighth (48 months after burial of stubble) sampling. The wilt pathogen
survived up to 30 months and 36 months in stubble buried in Vertisol and
in Alfisol, respectively. There was 99.8% loss in weight of stubble burried in
yertsol at the end of 48 months.  The temperature (Lur‘ing these 4 years
(November 1974 - November 1978)ranged from 5.4~ to 26.89C (minimum) and
25 80 to 42.6°C (maximum). The total rainfall has been 3,746 mm during
these 4 years.

]Czapek’s—Dox agar containing, in addition to normal ingredients, PCNB-500 mg,
malachite green-25 mg, Dicrysticin-S (Streptopenicillin of Sarabhai Chemi-
cals Ltd; Baroda, India) - 750 mg, and yeast extract-2 g per 1itre of medium.



SHINOW

Jep Qa4 uep 23Q AON 120 dag 6ny
1 1 Il 1 1 1 i n
U
-Gt
—0Z
\\
v
e - 0€
e
\\
Tx,
/
8/-4-¢ * 8. - LOSLIJ3A
Q/-/-€ ¢ .. - LOSLIA3A
- 0¢S
2/-9-22 ° %, - LOSLilY
sazep BGuLmog
L - 09
(Y. - LOSLIJBA F oz
©8, - LOStl43p
- 08
- ¥, - 10st
L 1O0SLILY - 06
Qo1
64-8L6L ONIMNQA (.8, - ANV .V, -1OSIYIA “.v.-10S147v) S107d OIS NI IDNIAIONI LM (£669-dO1) YIINOIOId ATHINOW 'L 3HN9Id

LM 3UdIURg



Table 2. Detection of Fusarium udwn from stubble of wilted plants of
pigeonpea 42 months after burial

So0i1l Repli- Weight of stubble (g) Percent Average No. of No. of
type cation At the time After 42 loss in loss in isola- isola-
of burial months weight weight tions tions
(%3 made which
yielded
F. udum
Ry 117.0 16.4 86.0 20 0
A€ 501 Ro 81.0 6.6 91.9 88.2 20 0
(Red) Ry 150.0 20.1 86.6 20 0
By 201.0 1.3 94.5 20 0
Vertisol 82 39.0 0.1 99.7 96.1 20 0
(Black)
B3 225.0 13.4 94.0 20 0

a8,/ The stubble were buried in Alfisol and Vertisol in large pots. See
Pulse Pathology (Pigeonpea) Annual Reports 1974-75, 1975-76, 1976-77
and 1977-78.

"able 3. Detection of Fusariwm udwn from stubble of wilted plants of
pigeonpea 48 months after burial @/

So*1 Repli-  Weight of stubble (gg Percent Average No. of No. of
type cation At the time er loss in loss in isola- 1isola-
of burial months weight weight tions tions

(%) made which

yielded
F. udum
Ry 85.0 8.5 90.0 20 0
Alfisol R, 63.0 1.1 98.3 93.3 20 0
(Red)
R3 225 .0 18.6 91.7 20 0
B] 64.0 0.2 99.7 20 0
ve-tisol B, 101.0 0.1 99.8 99.8 4 0
(Blazk)
B3 390.0 0.2 99.9 15 0

a8/ The stubble were buried in Alfisol and Vertisol in large pots. See
Pulse Pathology (pigeonpea) Annual Reports 1974-75, 1975-76, 1976-77,
and 1977-78. - :



C. Screening in sick plots

During the year under report, we planted pigeonpea materials to be
screened for wilt in one Alfisol sick plot ('A') and in two Vertisol sick
plots ('A' and 'B'). The Alfisol 'B' plot was not used for wilt screening
because it is still being developed. In Kharif 1978, we have screened breed-
er<' materials, germplasm, ACT (A1l India Trials) lines, materials received
from National Uniform Trial for wilt, single plant selections from wilt pro-
mising lines, sterility mosaic resistant lines and Phytophthora blight resis-
tant lines to identify resistant materials. The level of sickness as indi-
cated by wilt in the susceptible line ICP-6997 during 1978-79 in the three
sick plots is again given below for a ready reference.

Alfisol 'A' : 99.6%
Vertisol ‘A’ : o 93.5%
Vertisol 'B' : 93.3%

In all the screening tests, the criterion used for selecting
promising lines/progenies was based on low wilt incidence (0.0 to 20.0%).
In advancing the selected lines/progenies, agronomically desirable charac-
ters were also considered by breeders and such plants were selfed and the
seeds collected for further studies.

1., Breeders' material

Materials received from the Breeding'subprogram of ICRISAT were
planted mainly in two Vertisol sick plots and the results are presented
below. -The selection of wilt-free plants for further testing was done by
bregders. -

v

(a) F, bulks

Three Fz bulks involving.the 'resistant' lines, either NP(WR)-15
or BDN-1 and other desirable but 8usceptible parents, were screened in
Vertisol sick-plot 'A'. The resistant and‘agronomica1ﬂy desirable plants
were selfed and seeds were collected. The-results of screening and also
the nuntber of plants selected in éach cross are given in Table 4. The data
have been passed on to breeders to draw conclusions, if any.

Table 4. Results of screéhing £, populdtion for resistance to wilt in
Vertisol sick plot ‘A’

, No. of No. % No.
Cross No. Pedigree plants . wilted wilt selected
76088 JCP-7979 x BDN-1 . 1344 667 49.6 2
76094 ICP-7979 x NP(WR)-15 1481 87 58.8 ]

76111 1CP-8504 x BDN-1 1456 nn 80.4 0




(b) F3 progenies

Eight progenies (about 20 seeds each) from ICP-6997 (Susc.) x
NP(WR)-15 (Resistant) cross were screened in Alfisol sick plot 'A'. The
results of the screening and the number of plants selected have been given
in Tablz 5. Of the eight progenies tested, only two showed low wilt inci-
dence. Only from these two progenies, resistant and agronomically desira-
ble plants were selfed and seeds were collected for further screening.

Table 5. Results of screening F3 progenies of the Cross no.74342
for resistance to wilt in Alfisol sick plot A" '

Pedigree No. of % wilt No. of plants
plants selected
74342-SW18@ 21 95.2 0
(ICP-6997 x NP(WR)-15)
-SWa 28 53.2 0
-SW3@ 15 46.7 0
-SW4Q 25 64.0 0
-SW58 16 25.0 0
-SWea 22 36.4 0
-SW78 24 12.5 15
-SWeg 25 20.0 9

Another set of 475 progenies from ten crosses were screened
in Vertisol sick plot 'A'. The F, bulks of these crosses were tested in
same plot in 1977 K. The summariSed results are given in Table 6 (see
Appendix-1 for details). The wilt incidence in these F3 progenies ranged
from 0 to 100%. Out of 475 progenies screened, 123 showed Tow wilt inci-
dence. Only from these 123 progenies, the resistant and desired plants
were selected for further testing.

Table 6. List of F, progenies which showed low wilt incidence in
Vertisol sick plot TAT a/

Cross No. Pedigree No. of progenies No.of progenies No. of pla-
tested with Tow wilt nts selec-
incidence ted
75216 ICP-7035 x -6902 59 12 27
75224 ICP-7035 x -6915 52 14 6
75236 ICP-7035 x -7183 18 10 33
75239 ICP-7035 x -7189 18 15 10
75456 ICP-3783 x -6909 47 6 3
75463 ICP-3783 x -6929 18 1 0
75470 ICP-3783 x -7183 52 2 0
75493 ICP-7118 x -6907 74 18 7
75513 ICP-7118 x -6897 76 14 13
75519 ICP-7118 x -7336 62 31 0

_a/ Low wilt incidence = 0 to 20%.



(c) Fq_progenies

Nine progenies from ICP-6997 x ICP-102 cross and two progenies
from 10 x 10 group diallel crosses were screened in Vertisol sick plot
'A*. The results of screening are presented in Table 7. The wilt inci-
dence in these progenies was above 20% and therefore no selection was
made.

Table 7. Results of screening F4 progenies to wilt in Vertisol sick

plot A’
Pedigree No. of % wilt
plants

74246-31-W1@  (ICP-6997 x -102) 12 33.3
-W2@ 10 70.0

-33-W18 12 58.3

~W2e 31 87.5

-34-W1Q ' 38 86.7

-WeQ 12 91.7

-35-W18Q 10 90.0

-W2R 1 63.6

-41-W1Q 23 39.3
74456-2-10-W1R (10 x 10 group diallel) 27 33.3
16-W18 : 13 38.5

Another set of one hundred and thirty-five progenies from 5
crosses (both determinate and non-determinate) were planted for screening
1n Vertisol sick plot 'A'. The summarised results are given in Table 8
(see Appendix-11 for details). The resistant plants were selfed and seeds
were collected from the selected plants.

Table 8. Summary of the screening of single plant progenies of Fq4 wilt-
free progenies (BA-2) for resistance to wilt in Vertisol sick

plot 'AT @/
Cross No. Pedigree No. of progenies No.of progenies No. of pla-
tested with Tow wilt nts selec-
incidence ted
74130-DT7 PAx ICP-4234 1 0 0
74131-DT8 ICP-7175x PA 20 0 0
74134-DT1  PAx ICP-4711 n 2 13
74137-DT7 PAx ICP-7105 31 0 0
74140-DT5 PAx ICP-4741 17 0 0
74130-NDT7 PAx ICP-4234 8 0 0
74131-NDT8 ICP-7175 x PA 9 0 0
74134-NDT1 PAx ICP-4711 18 0 0
74137-NDT7 PAx ICP-7105 14 2 4
74140-NDT5 PAx ICP-4741 6 0 0

3/ Low wilt incidence = 0 to 20%.



Four hundred and fifty-six progenies from five crosses were screen=
ed in Vertisol sick plot 'A'. The summarised results are presented in
Table (see APPENDIX III for details). The wilt incidence in these pro-
genies ranged from 0 to 100%. Out of 456 progenies screened,only 76 show-
ed low wilt incidence. Only from these progenies the resistant and desi-
red plants were selected for further testing.

(d) Fg progenies

Forty-eight progenies from C-11 x ICP-6997 cross were screened
in Vertisol sick plot 'A'. The summarised results are given in Table 9
( see APPENDIX IV for details). No selection could be made in these pro-
genies.

Table 9. Results of screening of F4 and Fr progenies for wilt resistance
in Vertisol sick plot 'A" a7

Cross No. Pedigree No. of proge- No. of proge- No. of plants
nies tested nies with Tow selected
wilt incidence

F4 progenies

74258 NP(WR)15 x ICP-1 76 1 7
74321 ICP-102 x -7035 99 27 21
74335 ICP-6997 x -7035 77 12 8
74209 Pant-A2 x NP(WR)15 78 14 7
74360 ICP-7065 x -7035 126 12 3
Fg_progenies

74243 C-11 x ICP-6997 48 2 0

a/ Low wilt incidence = 0 to 20%.

(e) Fg and Fy progenies

Eleven progenies (3 F + 8 F5) involving a 'resistant' parent
(JA-275) and two early maturing des1rag1e parents (T-21 and Pusa Ageti)
were screened in Vertisol sick plot 'A' and the detailed results of
screening have been presented in Table 10. Since all progenies showed
more than 20% wilt incidence, selection was not done.



Table 10. Results of screening F5 and F7 progenies to wilt in Vertisol

sick plot "A"
Pedigree Generation No. of % wilt
plants

73054-61-1-5-W1@ Fs 23 25.8
-W2R Fg ‘ 12 50.0
-W3g Fe 20 45.0
73047-14-6-B II-1-W1Q Fq 15 93.3
-2-W2e FJ 15 60.0
73054-67-2-4-1-W1Q . Fy 15 66.7
-W2e F7 5 60.0
-2-6-4-1-W1Q F7 17 59.1
-5-5-5-W1Q F7 18 27.8
-W2e Fy 35 30.9
-W3R Fy 13 38.5

(f) Triple and top cross progenies

Three triple cross progenies and nine top cross progenies were
screened in Vertisol sick plot 'A' and the detailed results are presented
1n Table 11. Because of the poor plant types, very few plants were selec-
ted for further testing.

Table 11. Results of screening triple cross and top cross progenies to
' wilt in Vertisol sick plot TAT

Pedigree No. of % wilt No. selected
plants
76073-W1@ (ICP-7118x-7336x JA-275) 16 12.5 2
76048-W1R (ICP-7035x-7189x BDN-1) 24 0.0 3
76048-W2R (ICP-7035x-7189x BDN-1) 8 75.0 0
75210-W1R (ICP27035x-6892) 10 10.0 0
75237-W1@ (JCP-7035x-7186 22 22.7 0
75237-W2R (1CP-7035x+7186 16 25.0 0
75238-W1R (ICP-7035x-7187) 17 11.8 0
75238-W2@ (1CP-7035x-7187) 10 50.0 0
75448-W1@ (ICP-3783x-6900) 5 0.0 0
75458-W1@ (ICP-3783x-6915) 1 36.4 0
75480-W18 (ICP-3783x-7336) 34 17.4 5
75480-W2@ (I1CP-3783x-7336) 26 33.9 0

10



(g) Germplasm selections

Eighty-nine progenies from germplasm selections were screened in
Vertisol sick plot 'A'. Sixteen progenies from these germplasm selections
were also screened in Alfisol sick plot 'A'. These progenies were previous-
1y screened in the wilt sick plots. The detailed results of screening have
been given in Tables 12 and 13. Only progenies from ICP-5174 and ICP-7336
gerrpl?sm selections showed low wilt incidence in both Vertisol and Alfiso!
sick plots.

Table 12. Screening of germplasm progenies for wilt resistance in Vertiso!
sick plot - 'A'

Pedigree No. of % wilt

2w
O =
o
—
(<}
S
P=3
w

1. ICP-1-6-W2R-W38 22 22.7

2. -W4R 22 36.4

3. -W5@ 23 39.1

4, -W68 13 7.7

5. ~-W3R-W5 22 18.2

6. -Wee 19 15.8

7. -W78 20 10.0

8. -W8p 21 14 3

9. ~-W50-W20 20 40.0

10. -W38 18 1.1
11. -WaQ 23 13.0
12. -W5@ 20 10.0
13. ICP-4745-4-W4Q-W1R 9 22.2
14. -W2e 8 12.5
15. -W38 9 0.0
16. -WagQ 14 28.6
17. -W5Q-W18 14 78.6
18. ~Weg@ 6 100.0
19, -W38 10 100.0
20. -W4R 20 85.0
21, ICP-6426-W4R-W3Q 20 60.0
22. -W4Q 20 55.0
23. -W5@ 25 36.0
24. -W60 24 58.3
25. HY-3C-12-W3@-W2@ 20 20.0
26. ~W38 20 5.0
27. -W4@ 12 25.0
28. -W5@ 4 25.0
29. -W5Q-W1Q 15 0.0
30. -W2e 18 16.7
31, -W3R 19 21.1
32. -Wa8 17 11.8
Contd.

1



S1. Pedigree No. of wwilt
No. plants

33. ICP-2812-W18 22 0.0
34. -WeR 18 22.2
35. -W3R 22 9.1
36. -WaR 20 30.0
37. ICP-4698-W1Q 21 33.3
38. -W2e 23 21.7
39. -W3a 44 56.7
40. ICP-5174-W18 18 0.0
41, -W2e 21 33.3
42 . -W3R 24 8.3
43. -W4Q 22 27.3
44, ICP-5579-W28 19 78.9
45, -W3R 16 43.8
46. -W4Q 21 28.6
a7 -W58 26 50.0
48, NP(WR)-15-W1@ 26 57.7
49, -W2e 14 21.4
50. -W3R 51 38.7
51. ICP-6524-W28@ 21 57.1
52. -W3Q 21 61.9
53. -Wa@ 10 40.0
54. -W58 10 90.0
55. ICP-6588-W2@ 18 11.1
56. -W3@ 15 100.0
57. -WaQ 14 92.9
58. -W5Q 16 43.8
59. ICP-6812-W2@ 13 61.5
60. -W3e 15 0.0
61. LI 27 59.3
62. -W5@ 19 57.9
63. ICP-6815-W18 20 65.0
64. -W2e 15 40.0
65. -W3R 15 0.0
66. e _WAR 6 100.0
67. ICP-6915-W1R 12 9.7
68. T -W2e 6 83.3
69. -W3R 17 94.1
70, -WaQ 17 100.0
7. ICP-6927-W18Q 10 80.0
72. -W3@ 14 100.0
73. -WaQ 27 81.3
74. ICP-7336-W2@ 17 5.9
75. ‘ -W3g 15 6.7
76. -W4R 1 9.1
77. -W58 9 0.0

12
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S1. Pedigree No. of % wilt

No. plants

78. ICP-7424-W2Q 23 8.7
79. -W3R 21 23.8
80. -WaQ 21 19.1
81. -W5@ 18 33.3
82. ICP-7549-W18 N 0.0
83. -W2e 18 83.3
84. -W3a 27 81.5
85. -WaQ 21 80.9
86. ICP-6897-W28 7 0.0
87. -W38 17 0.0
88. -W4Q 17 23.5
89. -W58 14 28.6

Table 13. Results of screening germplasm selections for resistance to
wilt in Alfisol sick plot - "A'

Pedigree No. of % wilt No. of
plants plants
selected

ICP-1-6-W3Q-W18 24 62.5 0
-W2R 24 54.2 0
ICP-4745-4-W4R-W14@ 6 66.7 0
-W2R 9 77.8 0
HY-3C-12-W38-W1Q@ 13 69.2 0
-W2R 18 50.0 0
-W50-W2h 24 37.5 0
-Waa 21 42.9 0
ICP-5174-W1R 20 10.0 7
-W2e 12 16.7 5
ICP-6812-W18@ 24 91.7 0
-Wea 18 88.9 0
ICP-7336-W2@ 20 5.0 9
-Wae 22 13.6 13
ICP-7424-W1R 21 85.7 0
-WaQ 22 90.9 0
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(h) Parental and crossing block entries

Thirty-nine parental lines and twenty-four crossing block en-
tries obtained from the Breeding subprogram were planted in Vertisol sick
plot 'A'. Wilt incidence was recorded and the results are presented in
Tables 14 and 15. Except one crossing block entry, 73081-40D2-12-18 (13.6%),
all were susceptible to wilt,

Table 14. Results of screening some parental lines to wilt in Vertisol

sick plot - AT

S1. ICP No. No. of % wilt
No. plants

1 659 27 66.7
2 885 . 29 75.9
3 3783 38 89.5
4. 4109 ' 19 84.2
5. 4234 18 88.9
6. 47 34 64.7
7 4741 21 85.7
8. 6523 29 55.2
9. 6524 33 45.5
10. 6525 24 79.2
11. 6892 24 70.8
12. 6897 29 89.7
13. 6902 32 50.0
14, 6907 39 82.1
15. 6915 26 61.5
16. 6929 30 100.0
17. 7029 31 80.6
18, 7065 12 100.0
19. 7105 35 65.7
20. 7175 19 57.9
21, 7183 43 44 .2
22. 7186 22 54.5
23. 7187 31 64.5
24. 7189 32 59.4
25. 7201 32 53.1
26. 7887 19 84.2
27. 7889 34 64.7
28. 7894 23 82.6
29. 7950 21 66.7
30. 7952 4 100.0
31, 7956 18 83.3
32. 7962 34 9.1

Contd.
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S1. ICP-No. No. of % wilt

No. plants

33, 8021 15 93.3
34. 8023 17 88.2
35. 82578 29 72.4
36. 8426 22 86.4
37. 86450 29 79.3
38. 86460 26 76.9
39. 86478 27 74.1

Table 15. Results of screening crossing block entries to wilt in Vertisol
sick plot - 'A'

Pedigree No. of % wilt

2w
Q =
o
-—
[}
3
3
(%)

1. ICP-6973-698-4R-78-6R-BR-BR-BA 36 50.0
2. -26-350-68-78-20-BR-BA-BA 32 93.8
3. -28-240-10-30-20-BR-BR-BR 38 100.0
4. -1-15@-5@-1R-2@ 43 81.4
5. -7120-918-10-18-38 40 50.0
6. -7118-608-10-BR 40 42.5
7. -102-368-48-10-50 50 86.0
8. -7182-898-28-BR 44 43.2
9. -7035-378-50-4R-B@ 42 64.3
10. -7119-130-38-140-BR 29 24.1
11, ~7855 (AS-71-37-21R-48) 29 20.7
12, MS-3A (Sibs) 31 54.8
13. MS-4A (Sibs) 18 27.8
14, ICP-6344 (7-78) 23 82.6
15, ICP-1641 2T-17ﬂ) 31 80.7
16. ICP-8518 (LRG-308) 31 100.0
17. -79798 21 57.1
18. 73081-40D2-1R-14 22 13.6
19. -28 7 71.4
20. -3@ 16 81.3
21, -20-18 27 59.3
22. -30 23 47.8
23. 73081-11D2-28-28 20 45.0
24. ICP-85044 35 60.0
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(i) Selective mating population selections

One hundred and ninety-one selective mating population (SMP)
selections were screened in Vertisol sick plot 'B'. The detailed re-
sults of screening are given in APPENDIX V. The wilt incidence in these
progenies ranged from 22.3% to 100.0% and hence no selections were made.

(j) Selections from M-1 field

Three hundred and sixty-two progenies from double cross F3 -
'A' were planted in Vertisol sick plot 'B'. The detailed results of
screening are presented in APPENDIX VI. The wilt incidence in these
progenies ranged from 18 to 100%. The resistant and agronomically de-
sirable plants were selfed and seed were collected for further tests.

Another set of three hundred and seventy-nine progenies from
double cross F,-'B' (DCF3B) were screened for wilt in Vertisol sick plot
'B'. The detailed results are given in APPENDIX VII. The wilt incidence
in these DC-F3 ‘B’ progenies ranged from 11.1% to 100.0%. Resistant and
desirable plants were chosen, selfed and seeds collected from them for
further tests.

. Sixty-six F4 progenies selected from M-1 were screened in
VYertisol sick plot 'B'. The results of screening are presented in
APPENDIX VIII. A11 progenies showed more than 20.0% wilt incidence and
hence no selection was possible,

(k) Selections from RA-28 and*wilt nursery

Ninety-four progenies (F4 and F3) selected from wilt nursery
1976 were planted 1n Vertisol sick plot 'BY again for wilt resistance
screening. The results are given in APPENDIX IX. Except one progeny
(74243-9-W38), all other showed more than 20.0% wilt incidence.

Seventy-six F4 progenies selected from RA-28 were planted in
Vertisol sick plot 'B'. The results of screening are presented in
APPENDIX X. A1l progenies showed more than 20.0% wilt incidence.

Another set of ninety-two Fg and Fg progenies from RA-28 were
also screened in Vertisol sick plot 'B'. The wilt incidence in these
progenies ranged from 7.5% to 97.1% (APPENDIX XA). The resistant and
agronomically desirable plants were selfed and seeds were collected for
further studies.

(1) Male sterile lines

Six male sterile lines obtained from breeders were screened
for wilt in Vertisol sick plot 'B'. The results of screening are given
in Table 16. A1l six male sterile lines were highly susceptible to wilt.
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Table 16. Results of screening of male sterile lines to wilt in Vertisol
sick plot 'B' .

Male sterile lines No. of % wilt
plants
MS-3A 26 88.5
MS-3B 43 86.0
MS-3C 25 85.0
MS-3D 51 98.0
MS-3E 40 100.0
MS-4A 46 95.6

2. Germplasm

During 1978 kharif, 153 germplasm accessions were screened in
Vertisol sick plot 'B'. The detailed results are presented in APPENDIX
XI. A1l the accessions showed more than 20.0% wilt and hence no selection
was made.

3. All India coordinated trial entries

Seeds of 58 entries included EACT, ACT-1, ACT-2, and ACT-3
trials were received from the A1l India Coordinated Pulses Improvement
Programme (AICPIP) for wilt screening. A1l the four trials were planted
in Vertisol sick plot 'B'. The detailed results of screening and grain
yield data are given 1n APPENDIX XII. Only BDN-1 showed low wilt inci-
dence. The range of wilt incidence in ACT lines varied from 7.6% (BDN-1)
to 95.2% (GS-1).

4, National (A1l India) Uniform Wilt Trial

Thirty-nine lines including 12 ICRISAT lines were screened in
Alfisol sick plot 'A' and Vertisol sick plot 'A'. The results of screen-
ing are given in Table 17 Among the 12 ICRISAT lines, 6 showed less
than 20.0% wilt in Alfisol sick plot 'A'. Whereas in Vertisol sick plot
‘A' eight lines came under this group. In the remaining 27 lines, only
two (Purple-1 and AWR-74/15) recorded 'low' wilt in Alfisol sick plot 'A'.
In Vertisol sick plot 'A' only AKWR-74/15, NP(WR)-15 and Banda palera re-
corded low wilt. The screening seemed to be more severe in Alfisol sick
plot 'A' since the wilt incidence in individual lines was greater in the
former than in the latter with few exceptions.
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Table 17, Results of screening of national uniform trial for wilt in
Alfisol - 'A" and Vertisol - TAT

Pedigree Alfisol - 'A' Vertisol - 'A'
No. of 7 wilt No. of % wilt
plants plants

ICP-8858 44 40.9 37 10.8

-8859 42 9.5 33 12.1

-8860 28 10.7 46 10.9

-8861 42 21.4 34 14.7

-8862 33 45.5 37 21.6

-8863 40 5.0 39 2.6

-8864 39 33.3 46 23.9

-8865 36 5.6 37 13.5

-8866 32 28.1 29 34.5

-8867 40 5.0 27 14.8

-8868 34 32.0 37 21.6

-8869 38 13.2 27 1.1

TS-136-1 (Kar) 16 93.8 44 68.2
Bori-1 24 70.8 16 68.8
MAU-W-1 21 90.5 36 83.3
MAU-E-175 19 78.9 39 56.4
KWR-1-1 21 90.5 17 70.6
AS-29 (KPR) 19 79.0 14 42.9
DL-74-1 18 100.0 18 94 .4
15-3-3 (JBR) 9 66.7 10 80.0
15-3-3 (MAU) 18 83.3 48 35.4
AWR-74/15 (KPR) 19 15.8 19 5.3
NP(WR)-15 1 90.9 15 20.0
c-1 14 85.7 n 45,5
BDN-1 (MAU) 15 93.3 28 39.3
BDN-1 (KPR) 18 88.9 16 25.0
BDN-1 (JBR) 17 82.4 17 64.7
BDN-2 (MAU) 21 95.2 23 65.2
70 (KPR) 22 45 .5 14 50.0
K-28 7 100.0 8 50.0
K-73 18 83.3 13 38.5
Beitul-1 6 100.0 2 100.0
Shivpuri-2 8 100.0 10 80.0
Indore-7 13 92.3 6 83.3
Banda Palera (KPR) 18 55.6 16 6.3
JA-3A 12 83.3 16 81.3
Ben-1 1 72.7 1" 27.3
Purple-1 (134A) 16 0.0 19 26.3
Purple-2 18 100.0 12 75.0
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5. Multilocation testing of ICRISAT entries

Twelve ICRISAT pigeonpea entries selected for wilt resistance
from sick plots here were screened at nine locations (including two at
ICRISAT, viz., Vertisol and Alfisol sick plots) in wilt sick plots during
1978 kharif in India (Table 18). Along with test entries, susceptible
check lines were planted at regular intervals. The wilt incidence was
recorded both in test entries and susceptible checks and the results are
presented in Table 19. The results in Table 19 indicate that at all
centres, the susceptible checks showed more than 50% wilt incidence
except at Kanpur (36%). Out of 12 entries tested only ICP-8863 (15-3-3
selection) showed less than 10.0% wilt incidence at all the nine loca-
tions. The entry ICP-8863 did not show any wilt at 4 out of 9 locations
tested. The entries ICP-8859 and ICP-8860 showed more than 20.0% wilt
at one locatipn each. Only at Parbhani all 12 entries showed less than
20.0% incidence. At the same location, the susceptible check line No.
1258 showed 82.1% wilt. At ICRISAT location, six entries showed less
than 20.0% wilt incidence in both Vertisol and Alfisol sick plots.

Table 18. Locations and cooperators in the 1978 kharif National Uniform
WiTt Trial from whom results were received

Locations 3/ Cooperator
Andhra Pradesh - Hyderabad - Rajendranagar R. Baner Raj
Patancheru - ICRISAT Y.L Nene & J. Kannaiy:
Bihar - Dholi M. Mahmood
Karnataka - Annigeri R.V. Hiremath
Madhya Pradesh - Jabalpur S.R. Kotasthane
Maharashtra - Parbhani K.K. Zote
Uttar Pradesh - Kanpur P Shukla
- Varanasi U.P. Singh

a/ Two sets were planted at ICRISAT and one each at all others.

6. Material collected in surveys

Eight materials collected during pigeonpea disease survey in
Madhya Pradesh and three entries given by ICRISAT Pigeonpea Breeding unit
were screened in Alfisol sick plot 'A'. The results are presented in
Table 20. Except HY-3A all other materials were highly susceptible to
wilt,
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Table 20. Incidence of wilt in materials collected in Madhya Pradesh

(MP) and given by TCRISAT Pigeonpea Breeding Unit (Alfisol
sick plot 'A")

Particulars Source No. of % wWilt
plants
Hoshangabad M.P. coll. 21 100.0
Bairagarh " 23 100.0
Bhaura " 17 100.0
Akalpur " 20 100.0
Pathrota ! 22 100.0
Ratanpur " 15 100.0
Tanda ! 16 100.0
Deshgoan " 4 100.0
ICP-7086 Breeding Unit 43 95.3
T-15-15 (Aujarat) " 38 100.0
Hy-3A " 36 8.3

7. Progenies promising against Phytophthora blight

Thirteen Phytophthora blight promising progenies screened for
wilt reaction in Alfisol sick plot 'A'. The results are presented in
Table 21. The wilt incidence in these progenies ranged from 50.0% to
100.0%.

Table 21. Results of screening some Phytophthora blight promising pro-
genies to wilt in Alfisol sick pTot 'A’

Pedigree No. of % wilt
plants
Pusa Ageti-~P10R 20 85 0
ICP-113-P58 21 100.0
-231-P58 17 100.0
-339-P50 21 95 .3
-758-P58 19 100.0
-1209-P1R 22 100.0
-1522-P28 23 100.0
-1529-P50 24 95.8
-1643-P28 23 100.0
-2376-P58 20 100.0
-3753-P5@ 20 50.0
Pant-A3-P5@ 10 80.0
ICP-7065-P58 17 100.0
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Two hundred and fifty-one Phytophthora blight promising progenies
from three crosses were screened for wilt in Vertisol sick plot 'B'. The
detailed results of screening are presented in APPENDIX XIII, and the
summarised results are given in Table 22. The wilt incidence in these F
progenies ranged from 13.6% to 100.0% and only three progenies showed
"low'wilt incidence.

Table 22. Summary of the screening of Phytophthora blight promising pro-
genies in Vertisol sick plot BT

Cross No. Pedigree No. of pro- No. of progenies No. of
genies tes- with low wilt in- plants
ted cidence 3/ selected

74290 C-11 x ICP-7065 100 1 43

74360 ICP-7035 x ICP-7065 . 69 1 0

74363 HY-3C x ICP-7065 82 1 26

a/ Low wilt incidence = 0 to 20%.

8. Progenies resistant to sterility mosaic

One hundred and six sterility mosaic resistant germplasm selec-
tions were screened for wilt in Vertisol sick plot 'B'. The summarised
results are presented in Table 23 (see APPENDIX XIV). The wilt incidence
in these progenies ranged from 11.5% to 100.0%. Only six progenies showed
Tow wilt incidence. The resistant and agronomically desirable plants were
selected for further study.

Another set of three hundred and sixty-two sterility mosaic
resistant progenies (from 8 crosses) and three parents were planted in
Vertisol sick plot 'B'. The summarised results are given in Table 24(see
APPENDIX XV for details). The results in Table 24 indicate that only
sixteen progenies from two ¢rosses (ICP-6997 x C-11 and JA-275 x ICP-1)
showed low wilt incidence. The resistant and agronomically desirable plants
were selected from these sixteen progenies only.

Fifty progenies from three sterility mosaic resistant lines
(1CP-3783, -7035 and HY--3C) were screened in Vertiso! sick plot 'A'and the
results ar given in APPENDIX XVI. The resistant and agonomically desirable
plants were selected for further studies.
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Table 23. List of sterility mosaic resistant germplasm selections which
showed Tow wilt in Vertisol sick plot 'B' &/

Pedigree No. of % wilt No. of plants
plants selected

I1CP-4769-3-538 22 13.6 5
-5097-1-S3@ 26 1.5 7
-5701-1-S18 20 15.0 4
-6831-1-S28 34 11.8 9
-7194-1-54R 35 20.0 1
-7217-1-S18 21 19.0 0

a/ Low wilt = 0 to 20%.

Table 24. List of single plant progenies (SPP) of sterility mosaic resis-
tant materials which showed Tow wilt incidence in Vertisol sick

plot 'B" a/

Cross No. Pedigree No. of pro- No. of progenies No. of
genies tes- with Tow wilt plants
ted incidence selected

74243 ICP-6997 x C-11 263 10 143

74254 ICP-T x HY-3C 14 0 0

73070 JA-275 x ICP-1 12 6 68

73088 JA-275 x P-334 5 0 0

74240 ICP-6997 x ST-1 31 0 0

74245 ICP-3773 x ICP-6997 5 0 0

74024 (T-21 x JA-275)xICP-7035 8 0 0

73054 JA-275 x C-1 24 0 0

a/ Low wilt = 0 to 20%.

9. Progeries promising against wilt

One hundred and twenty-six progenies selected from Vertisol
sick plot were screened for the first time in Alfisol sick plot ‘A’. The
summarised results are given in Table 25 (see APPENDIX XVII). Of the
126 progenies screened in Alfisol sick plot 'A', 57 showed Tow wilt inci-
dence. Some progenies from ICP-6970, NP(WR)-15 and T-17 showed no wilt
at all. The resistant and agronomically desirable plants were selfed
and seeds were collected for further study.

23 _j(J Jc)-ﬂff./ul’ém 7y
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These progenies were also screened for sterility mosaic by "leaf
stapling" technique and the results are given in APPENDIX XVIII.

Another set of 332 progenies from 10 lines found less susceptible
to wilt in Vertisol sick plots were further screened in Vertisol sick plot
'A'.  The summarised results are given in Tables 26 and 27 (see APPENDIX XIX).

The wilt incidence in these progenies ranged from 0 to 100%. One
hundred and fifty-six progenies showed low wilt incidence. Many progenies
from ICP-6970 did not show any wilt. Selfed seeds were collected from resis-
tant and desired plants for further study.

Table 25. Summary of screening of single plant progenies for resistance to
wilt in Alfisol sick plot - 'AT

Pedigree No. of wwilt No. of plants
plants selected

T-17-W18-W178-W2@ 19 15.8 5
-W28-W1e-W2e 24 12.5 6
-W30-W18 23 17.4 12
-W28 23 0.0 n
-W7@-W18 - 26 19.2 3
-W38-W9R-W2R 22 13.6 6
NP(WR)-15-W18-W1R-W28 16 18.8 5
-W7@-W10 15 13.3 8
-W2Q 20 15.0 10
-Wize-wie 17 11.8 5
-W199-W2e 22 13.6 5
-W218-wW1@ 21 9.5 12
-W2Q 25 16.0 6
-W2R-W3R-W18 21 14.3 7
-W148-w1@ 18 5.6 9
-W2@ 25 8.0 20
~W150-WiQ 20 20.0 4
-W2@ 17 0.0 5
~W168-W1Q 26 15.4 8
-Weg 19 0.0 12
-W198-W1R 20 10.0 5
-WeR 17 17.7 5
-W200-W1e 20 0.0 10
-W2e 22 18.2 7
-W3Q-W6Q-W18 20 0.0 12
-W78-W1R 20 5.0 14
. -WeR 19 5.3 13
-W8R-Wle 20 0.0 1
-We@ 20 15.0 8
Contd.
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Pedigree No. of Iwilt No. of plants

plants selected
ICP-6970-S18@-W1R 26 0.0 1
-W2R 26 0.0 19
-S2R-W18 16 6.3 9
-W28 17 5.9 10
-S308-W58 23 8.7 8
-S1 -W1Q 20 10.0 12
©-W2e 22 9.1 14
-S4-W2R 16 6.3 8
~S5-W1R8 27 18.5 19
-W38 23 4.4 18
-S6-W18 23 17.4 19
-W2R 19 0.0 8
-S7-W1R8 27 18.5 9
-W2R 20 5.0 17
-S8-W1Q 24 4.2 12
-S59-W1R i 23 0.0 13
~-W2@ 20 0.0 12
~S10-W18 27 11 .1 1
-WeR 20 0.0 15
15-3-3-W28-W138-W18 20 20.0 2
-W2R 20 15.0 6
-W1R-W168-W18 21 9.5 2
-W3R 25 20.0 4
20-1-W1R-W18 21 19.1 8
-W28 18 111 9
73039-RbB-WAR-W18-WIR 20 10.0 10
-W28-W18 20 20.0 3
Early x Early-RbB-W5@-W1Q-W1Q 12 16.7 5

Table 26. Summary of screening of single plant progenies (SPP) of promi-
sing Tines in Vertisol sick pTot "AT

Pedigree No. of SPP No. of SPP showed low
screened wilt incidence &
T-17 72 12
NP(WR)-15 120 49
KWR-1 52 23
ICP-6970 56 48
c-1 4 3
No.1258 4 !
15-3-3 8 8
20-1 4 3
Fg 73039 (T-21 x NPWR-15) g ;

Fg Early x Early

a/ Low wilt = 0 to 20%.
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Table 27. List of single plant progenies (SPP) of promising lines which
showed 'Tow' wilt incidence in Vertisol ‘A’.

Pedigree No. of wwilt No. of plants
plants selected

T-17-W18-W2Q-W58 15 13.3 0
-W8e 13 0.0 2
-W50-Wae 14 0.0 2
-W3R 15 0.0 2
-W4R 12 0.0 2
-W9R-W6R 32 12.5 0
-W120-Wa4P 18 0.0 2
-W20 -W1R-W8e 15 6.7 4
-W9R-W4R 22 13.6 7
-W30-W3R-WaQ 18 16.7 2
-W6R-W5R 16 18.8 4
-W128-W2R 19 15.8 2
NP(WR)-15-W18-W1Q-W58 18 11.1 0
-W6R 20 10.0 0
-W78 22 18.2 0
-W8e 15 13.3 0
-W3R-WaR 18 0.0 10
-W4R-W4R 16 18.8 5
-W7R-W4R 20 5.0 8
-Wee 21 14.3 6
-W78 17 17.7 7
-W128-W50 15 0.0 2
~W78 15 13.3 3
-W13R-W68 22 13.6 0
-W148-W58 16 0.0 5
-W6R 21 9.5 3
-W170-W2@ 13 0.0 5
-W3R 17 5.9 5
-WaQ 10 20.0 5
-W19R-W6A 22 13.6 5
-W21§-W58 15 0.0 4
-W20-W1Q-W7R 18 0.0 3
-W3R-W5R 14 14.3 4
-W58-W8e 15 0.0 6
-W128-W58 15 6.7 4
-W6R 18 0.0 4
-W8R 18 11.1 6
-W148-W50 16 12.5 4
-W6e 20 15.0 3
-W7Q 18 16.7 4
-W8R 23 17.4 2

Contd.
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Pedigree No. of wwilt No. of plants
plants selected

NP(WR)-15-W2@-W15Q-W58 10 0.0 5
-W8a 14 7.1 5
-W208-W58 16 0.0 5
-W6R 14 0.0 3
-W78 19 15.8 2
-W3R-W6Q-W8R 16 6.3 8
-W7Q-W5A 22 0.0 1
-W7@ 20 15.0 13
-W8R-W50 20 5.0 9
-Wel 21 4.8 9
-W78 21 4.8 8
-Wel 21 9.6 3
-WoR-W8a 21 19.1 4
-W150-W6R 22 18.2 5
-W78 23 17.4 2
-Wea 18 16.7 2
-W17Q-W3a 22 13.6 5
-W6R 16 18.8 3
-W18@-W78 19 15.8 13
-W8e 22 4.6 16
KWR-1-W1@-W2Q-W5@ 23 17.4 5
-Wee 18 16.7 4
-W3R-W5@ 22 9.1 4
-W2R-W2Q-W5a 13 15.4 4
-Wea 12 16.7 7
-W78-W58 16 12.5 3
-W6R 24 16.7 5
-W11R-W58 18 0.0 5
-W7@ 20 20.0 5
-WeR 21 14.3 4
-W13R-W58 21 19.1 4
-W3R-W1R-WeR 16 6.3 4
-W5R-W3R 16 12.5 4
-WaQ 14 7.1 4
-W5@ 11 18.2 5
-W6R 22 18.2 8
-W118-W58 15 6.7 5
-W6R 12 16.7 5
-W78 18 5.6 3
-Wee 13 0.0 5
-W13R-W18 17 17.7 6
-W3R 23 8.7 7
-W5@ 23 17.4 6
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Pedigree No. of wwilt No. of plants

plants selected
ICP-6970-S1R-W20 16 6.3 3
-W3e 25 16.0 15
-Wag 20 5.0 7
-W5@ 22 4.6 5
-520-W2@ 15 0.0 5
-W4Q 17 0.0 6
-S30-W2R : 18 0.0 18
-W30 19 10.5 ‘N
-W4g 16 12.5 10
-W5@ 17 5.9 n
-54R-WaQ 20 15.0 0
-S1-w2e 23 4.4 2
-W38 18 5.6 14
-W4Q 17 0.0 12
-W5@ 22 0.0 12
-S2-W28 18 0.0 -9
" -W3R 21 0.0 17
-W5Q 16 0.0 9
-S3-W38 24 0.0 1
-WaR 16 12.5 0
-W50@ 20 0.0 i
-S4-W14Q 19 0.0 14
-W3R 18 1.1 9
-W4Q 21 4.8 13
-W5@ 18 0.0 13
-S5-W28 19 15.8 12
-W3R 20 0.0 4
-W4R 16 0.0 5
-W5@ 22 4.6 5
-S6-W28 20 15.0 3
-W3e 23 4.4 4
-WaQ 21 14.3 9
-W5@ 19 5.3 10
-S7-W3R 17 5.9 4
-W4Q 20 5.0 4
-W5@ 16 12.5 3
-S8-W28 20 10.0 6
-W38 16 0.0 5
-W4R 15 0.0 5
-W58 20 0.0 5
-S9-W2R 19 0.0 5
-W3e 20 0.0 5
-WaR 15 0.0 3
-W5@ 21 4.8 4
Contd.
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Pedigree No. of IwWilt No. of plants

plants selected
ICP-6970-S10-W1Q 20 0.0 1
-W3a 22 13.6 12
-Wag 24 0.0 9
-W5@ 17 0.0 5
C-11-W28-W10R-W28 18 5.6 0
-W38 18 11.2 2
-W4Q 23 13.0 0
No.1258-W28-W5Q-W4@ 12 16.7 2
15-3-3-W18-W16R-W28 18 16.7 9
~-W3R 22 9.1 9
-WaR 18 5.6 1
-W58 24 4.2 10
-W2R-W13R-W28 19 0.0 9
-W38 14 14,3 -
-WaQ 15 6.7 4
-W50 15 6.7 5
20-1-W18-W38 21 4.8 7
-WaR 15 6.7 5
-W58 14 7.1 5
73039-RbB-W4Q-W1R-W5Q 18 0.0 2
-W6R 24 8.3 2
-W78 21 4.8 2
-W8R 18 16.7 2
-W2R-W28 17 17.7 2
-W3Q 18 16.7 2
- -W58 30 13.3 2
E x E-RbB-W58-W1Q-W5@ 17 5.9 2
-W6R 19 0.0 2

One hundred and eighty-nine progenies from six field tolerant
lines against wilt were planted for the second time in Vertisol sick plot
'A'. The progenies which recorded low wilt incidence and also number of
plants selected from each such progeny are indicated in Table 28 (see
APPENDIX XX). Out of the 189 progenies screened, 65 showed lTow wilt inci-
dence.

10. Progenies promising against wilt and resistant to sterility
mosaic

Twenty progenies from sterility mosaic resistant and wilt
promising lines were screened in Alfisol sick plot 'A'. The results of
screening and the number of plants selected from each progeny are presen-
ted in Table 29. Seventeen progenies recorded low wilt of which two pro-
genies (JA-275-S18-528-SW11Q and NPWR-15- W2R-W14@-SW1@) were completely
free of wilt incidence.
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Another set of 44 progenies from sterility mosaic resistant and
w1lt promising lines were screened in Vertisol sick plot 'B'. The wilt
incidence and number of plants selected are presented in APPENDIX XXI.

Table 28. Summary of the screening of single plant progenies of field
tolerant Tines in Vertisol sick plot "AT

Pedigree No. of SPP No. of SPP showed / No. of plants
screened low wilt incidence selected
NP(WR)-15 20 14 18
1CP-7035 37 8 0
HY-3C 4 2 0
c-1 6 5 1M
No 148 88 22 25
BDN-1 34 14 27

SPP - Single plant progenies
Low wilt = 0 to 20%

Table 29. Screening of sterility mosaic resistant and wilt promising
progenies for resistance to wilt in Alfisol sick plot 'A'

Pedigree No. of wwilt No. of plants
plants selected
ICP-2376-SW1R 20 10.0 9
-SW2e 17 23.5 0
JA-274-SW18 16 6.3 4
-SW198 18 16.7 3
JA-275-S1Q-528-SW118Q 20 0.0 6
-SW168 19 5.3 9
NPWR-15-W2@-W14Q-SWI1Q 12 0.0 2
-SW58 15 6.7 4
ICP—6970-SZQ—SN3Q 21 9.5 11
-SW23R 20 5.0 15
ICP-7035-S34R-5290-SW188 15 26.7 0
-SW218 20 20.0 7
HY-3C-S2519-S15Q@-SW1@ 15 13.3 5
-SW2R 15 20.0 5
BDN-1-W1R-SW1Q 27 100.0 0
-SWaR 27 92.6
KWR-1-W3R-W18-SW1e 22 63.6 0
-SW2e 17 17.7 6
15-3-3-W20-W160-SW28R 13 7.7 4
-SW178 21 14.3 9
ICP-7867-SW1R 21 42.9 4
-SW3a 23 43.5 5
ICP-7942-SW1R 24 12.5 16
-SW6R 15 6.7 7
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IV. LABORATORY/NET HOUSE STUDIES

A. Identification and grouping of Fusariwm udum isolated from samples
collected in surveys

We collected wilted plant specimens from 56 locations in Uttar Pra-
desh during the extensive roving surveys. Isolations were made from these
specimens on potato-dextrose-agar medium. A1l cultures were identified
as F. udum based on their 'hook shaped' macroconidia. A1l the pure cul-
tures were sub-cultured at one time on potato-dextrose-agar medium and in-
cubated at 280 to 30° C for 25 days. These cultures were then classified
into different cultural groups [following the criteria described in Pulse
Pathology (Pigeonpea) Annual Reports 1975-76 and 1976-77]. The groups thus
obtained from Uttar Pradesh collections have been presented in Table 30.
Groups 'B' and 'A' were most frequently encountered than others.

Table 30. Grouping of Fusariwn udwn isolated from the samples collected
in Uttar Pradesh during 1978-79 survey trip

Group Culture numbersd/ % frequency
A up-6, -7, -8, -10, -16, -22, -30 28.5
-33, -34, -38, -43, -45, -b5,
-56, -88, -91
B up-5, -12, -17, -19, -24, -26,-27, 33.9

-28, -32, -57, -63, -64, -67, -71,
-72, -86, -89, -99, and -105

C UP-11 and -77 3.6
E uP-20 1.8
G UP-59 and -76 3.6
H UP-65 1.8
J up-1, -13, -49, -73, -75, -78, -85, 14.3
and 100
K up-29, -36, -54, -66, -69, -70 10.7
L UP-90 1.8

a/ UP - Uttar Pradesh
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B Pot screen'ng technique

The need for a 'pot technique' was apprecrated to enable handling
large number of germplasm accessions round the year and for use in inheri.
tance studies We plan to use the technique to supplement field screen-
ing Efforts were therefore made to develop such a technique for wilt °
resstance screening

' Development of s:ck pots

The following steps were found suitable for a ‘pot screening
technique':

(a) Alf1s0) (non-autoclaved) 1s filled in large (35 cm) earthen
pots.

(b) Pusarium udum 1s mult{plled on sand:pigeonpea flour (9:1)
medium (SPM) for 15 days

(c) Fungus on SPM (200 g) and autoclaved prgeonpea stem bits
(200 g) are m'xed with top 15 c¢cm of soil in pots.

(d) A susceptible cultivar (1CP-6997) is raised (about 50
seeds) in each pot. All plants wilting withing 60 days
are chopped and incorporated in the same pot.

(e) Step 'C' 's.repeated once

(f) Step 'D' 1s repeated twice

By these steps we get over 90 percent w'lt in most of the pots.
This way we have developed 1000 such pots.

2 Germplasm screening

Seven hundred and twenty germplasm accessions were screened in
sick pots. About 30 seeds of each accession were planted in each pot.
To monitor the s'ckness 1n each pot, about 10 seeds of wilt susceptible
line ICP-6997 were planted 1n a row 'n the center of each pot. The wilt
1ncidence 1n susceptible check and also 'n the germplasm accession was
recorded after 60 days The results are presented 1n APPENDIX XXII. The
wilt incidence 'n the susceptible check line [CP-6997 varied from 50 to
100%. In the germplasm access'ons the w'lt incidence ranged from 0 to
100% Only three germplasm accesstons, [CP-974 (9.9%), ICP-976 (0.0%)
and ICP-995 (0 0%) showed low wilt whrle the suscept'ble check ICP-6997
In the same pots showed 75.0% to 100 0% wilt.
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C. Adoption of 'Sand culture' technique

During 1975-76, we developed a 'water culture' technique (see Pulse
Pathology (Pigeonpea) Annual Report, 1976-77) for use in laboratory screen-
ings. However, this technique did not work satisfactorily. Therefore,
attempts were made to evolve an efficient technique for use in green-house
screening. The 'sand culture' technique was adapted by which we get above
95.0% wilt on wilt susceptible line, ICP-6997, within a month's period.
Alfisol and Vertisol, instead of sand, gave 93.3% and 80.0% wilt,
respectively (Table 31).

The steps involved in the 'sand culture' technique are given below:
1. Fusarium udun isolate 'A' is used.

2. Inoculum is multiplied in flasks containing potato-dextrose
broth for 10 days in a shaker.

3. Inoculum from 4 flasks is filtered through Whatman No.42 filter
paper and washed with sterilized distilled water twice.

4. The content (mycellium + conidia) from a filter paper is collec-
ted with 100 m1 of sterilized distilled water and blended inter-
mittently with waring blendor for 1-2 minutes. -

5. Roots of seven to 10-day old seedlings, raised in autoclaved
riverbed sand in polythene bags, are dipped in the inoculum
for 10 minutes and transplanted into a pot containing auto-
claved sand.

6. Final observation is taken one month afteg,inoculation.

Table 31. Influence of soil type on the incidence of Fugaiium wiltE/

iy No.of plants tested swilt . gwilt
Soil type Test-T  Test-2 Test-1 Test-2 (avg. of 2 tests)
Vertisol 15 15 93.3 66.7 80.0
Alfisol 15 15 93.3 93.3 93.3
Sand 15 15 100.0 93.3 . 96.7

a/ Seedlings grown in autoclaved sand were inoculated.by dipping roots
in inoculum and then transplanted in autoclaved soil/sand.
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PROJECT: PP-PATH 2(78) : STUDIES ON STERILITY MOSAIC OF PIGEONPEA
T. SUMMARY
1. Reports of severe occurrence of sterility mgsaic from several

pigeonpea producing areas were received.

. Transmission through dodder and graft could not be relied be-

cause of the problem of contamination with the mite vector.

. Hopes of transmission of the causal agent through sap inocula-

tion have brightened. Addition of Polyclar AT at the time of

* extraction seems to help.

10.

11.

. The efficiency of transmission of the causal agent of sterility

mosaic increased with the increase in the number of mites. With
20 mites, 60% transmission was obtained. The mites were able to
acquire the causal agent within 5 minutes.

. The non-viruliferous mite colony isolated was found to transmit

sterility mosaic indicating it is same as Aceria cajant.

. Several collections of Atylosia scarabaeoides were found to be

susceptible to sterility mosaic and also supported mite multipli-
cation.

. Considerable progress was made in isolation and characterisation

of the causal agent of sterility mosaic.

. In two months period, the sterility mosaic was found to spread

up to a distance of 35 m during June to August months from the
source of inoculum.

. Inoculations in seedling and mid-vegetative stages resulted in

100% infection in susceptible BDN-1; in tolerant ICP-2376 it
was 93 8 and 94.62%, respectively. In mild mosaic NPWR-15 the
infection was very low even in seedling inoculation.

In BDN-1, inoculation in seedling stage resulted in 58.81%
decrease 1n yteld. Inoculation in mid-vegetative stage and
later did not cause any decrease in yield; rather it increased
slightly. 1In the tolerant ICP-2376, inoculation at all stages
resulted in significant increase in yield. It was as high as
88.02% when inoculated in seedling stage. The results in mild
mosaic NPWR-15 were not reliable as the percent infection was
low.

The number of secondary and tertiary branches increased in
inoculated plants.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

No major morphological and anatomical differences between resis-
tant and susceptible lines were observed. However, the tannin
layer in the resistant line appears to be comparatively thicker
than in the susceptible 1ine. It appears that the changes
brought out in the host as a result of sterility mosaic infection
are playing major role in the multiplication of mites.

A large amount of breeding material and germplasm was screened in
6.0 ha plot under 'infector row' system.

In 4 generations of rigorous screening and selection, 29 out of
30 single plant progenies of 4 germplasm lines selected in
1975-76 showed uniform resistance.

A total of 2092 single plant progenies of resistant plants selec-
ted from germplasm during 1976-77 and 1977-78 were screened and
931 of them were found to show uniform resistance.

Several Fy and F, materials involving resistant and susceptible
parents were scrgened in order to help the breeders in under-
standing the nature of resistance.

A total of 781 F5 progenies from 11 crosses were screened; 4
progenies were selected for yield trial and single plant selec-
tions were made from 52 promising progenies.

Qut of a total of 346 F, progenies screened, two progenies were
selected for yield tr1a4 and single plant selections were made
from 39 promising progenies.

Out of 841 F. progenves screened, five were selected for yield
trial and sifgle plant selections were made from 66 promising
progenies.

Out of 172 advanced germplasm and breeding materials screened,
two germplasm lines were selected for yield trial and single
plant selections were made from two more.

Out of 174 advanced triple cross progenies screened, four were
selected for yield trial and single plant selections were made
from 37 promising progenies.

Out of 227, F3, Fg, and F- triple cross progenies screened, for
the first time, 4 progeniés showing low disease incidence were
selected for yteld trial and single plant selections were made
from 13 progenies.

A total of 442 F4 progenies from generation tests were screened
for the first time and single plant selections were made from
17 promising progenies
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24. A total of 331 F4q triple cross progeny bulks were screened for
the first time and single plant selections were made from 10
promising progenies.

25. A1l the six ‘male steriles tested were found highly susteptib]e.

26. 0f the 58 ACT materials tested dnly 1234 and NPWR-15 showed Tow
infection. Hy-2 showed uniform.ringspot symptom.

27. None of the six materials sent by Dr. B. Baldev of‘IARI,'Néw Delhi
was found promising.

28. A1l the 12 resistant lines included in the Sterility Mosaic
National Uniform Trial developed severe.infection at' Dholi,
Bihar,

29. Of the 13 Phytophthora blight promising lines tested 1CP-6974-PA
and ICP-2376 showed promise against sterility mosaic.

30. Of the 39 lines in the Wilt National Uniform Trial, five lines
were found resistant to sterility mosaic also.

I1. INTRODUCTION

ICRISAT surveys and reports from other places revealed that sterility
mosaic has become a serious problem in several pigeonpea producing areas.
It has resulted in more requests for seed of resistant materials from
ICRISAT. Starting of large scale screening and resistance breeding program
at ICRISAT proved to be a right decision. The work started giving good
materials when they are most needed. A wide variety of resistant materials
is available.

The major activity during the year has been the large scale screen-
ing of germplasm and breeding materials and identification of the causal
agent involved in sterility mosaic. Work on estimation of yield losses and
multilocation testing of the resistant materials was continued.

I1T. ETIOLOGY AND EPIDEMIOLOGY
A. Transmission

Efforts to transmit the causal agent of sterility mosaic through
means other than eriophyid mite continued. Anatomical studies conducted by
Mr. S.S. Bissen of ICRISAT revealed presence of a layer of tannin on the
leaf surface in p1geonpea Since tannins are known to be the strong inhi-
bitors of plant viruses, it was thought that the failure of mechanical
transmission may be due to interference by tannins. Emphasis was placed on
use of tannin binders in the extraction media.
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1. Graft

In the earlier years transmission through wedge grafting failed
probably because of the failure of graft itself. This year approach
grafting was tried. The diseased plants before grafting were thoroughly
sprayed with Karathane to eliminate the mites. After 30 days, 1 out of
10 plants grafted, showed symptoms.

The leaves from infected plants when observed showed no mites.
The plants were kept for further observation. When observed three months
later 2 more plants showed symptoms. But the leaves of all the three
plants also showed mite colonisation leading to the suspicion that the
mite contamination has occurred. Hence, the results can not be considered
reliable.-

2. Dodder

The usual procedure of colonising dodder on the diseased plants
first and then connecting it with the healthy plants resulted in develop-
ment of infection in 3 out of 10 plants colonised within 40 days. Even
though the diseased plants were thoroughly drenched with Karathane before
infestation, mites re-appeared on them, again‘leading to the suspicion of
contamination. To avoid this problem, dodder from diseased plants were
treated with 2% parafin oil with Tittle liquid soap for 5 minutes. The
dodder then was washed thoroughly in water with liquid soap to remove the
excess parafin 0il. Tt was colonised on susceptible pigeonpea to see
whether if any causal agent present in the dodder get transmitted to them.
The plants were kept under observation for 3 months. No symptoms could
be seen even though the dodder colonised on them extensively.

3. Mechanical
Efforts to transmit the disease through sap inoculation were
continued. Leaves from diseased plants and mites from the infected ones
were used as inoculum source. Emphasis was placed on the use of tannin
binders in the extraction medium,

(a) From host tissue

Young leaves from diseased plants with clear symptoms were
ground in 0.1MKPO4 buffer ,H 7.0 with 0.02M, 2-mercaptoethanol and Poly-
clar AT using pestle and mgrtar in cold. The concentration of Polyclar
AT used was 50% of the weight of leaf tissue. Inoculations were made by
rubbing the juice on the carborundum dusted primary leaves and then the
leaves were washed with tap water. Faint circular chlorotic lesions of
about 2-3 mm in diameter appeared on the inoculated primary leaves with-
in 7 days after inoculation. The trifollate leaves also showed symptoms
of stunting, malformation and faint mottle, The plants are being observed
further and this needs to be confirmed.
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(b) From mite vector

Several individual mites were picked from the infected lea-
ves and placed in a drop of cold 0.IMKPO, buffer pH 7.0. They were ground
thoroughly and the extract with Celite wds used for inoculation. None of
the inoculated plants developed infection.

B. Virus-vector relationship

The influence of acquisition access period and number of mites per
plant on the transmission of the causal agent of sterility mosaic was
studied.

1. Influence of number of mites

Mites from sterility mosaic infected BDN-1 plants were used. The
test variety was also BDN-1 (19-day old seedlings). The number of mites
per plant tried were 1, 5, 10 and 20. A batch of plants without inocu-
lation were kept as control. The results are presented in Table 32.

Even with one mite per plant 40% transmission was obtained. With
5, 10 and 20 mites per plant the transmission was 60%. It shows that a
higher number per plant is needed for obtaining 100% transmission.

Table 32. Influence on number of mites on the transmission of the causal
agent of sterility mosaic

No. of mites per No. of plants No. of plants Percent
plant inoculated infected infection
1 5 2 40.00
5 5 3 60.00
10 5 3 60.00
20 5 3 60.00
Control (no mites) 5 0 0.00

2. Influence of acquisition access period

The minimum acquisition access period needed by the eriophyid
mite to acquire the causal agent of sterility mosaic was studied using
the healthy mite colony. Detatched young leaves from infected plant,
thoroughly sprayed 15 days earlier with Karathane to completely elimi-
nate the mites, were used for mite feeding. The leaves before use were
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examined under stereo binocular microscope to make sure that there were
no mites. One cm? discs floated in water were used for feeding. The
acquisition access periods tried were; 5 min., 30 min., 1 hr., 2 hr.,

4 hr., and 6 hr. Test seedlings used were of BDN-1 (11-day old). The

number mites used per seedling was 10. The results are presented in
Table 33.

The results were erratic but it is interesting to note that
transmission could be obtained with 5 min. acquisition access period.
Lack of transmission with longer acquisition access periods could be due
to residual Karathane left on the diseased leaf used for acquisition
access. At the time of transfer it was observed that the mites became
inactive in case of longer acquisition access periods.

Table 33. Influence of acquisition access period on transmission of
pigeonpea sterility mosaic by Aceria cajani.

Acquisition access No. of seedlings No. of seedlings Percent
period inoculated infected infection

5 min. 10 4 40.00

30 min. 10 0 0.00

1 hr. 10 0 0.00

2 hr. 10 1 10.00

4 hr. 10 0 0.00

6 hr. 10 0 0.00

C. Maintenance of non-viruliferous mite colony

The mite colony isolated from healthy BDN-1 plant during 1977-78
and proved to be non-viruliferous is successfully maintained. The colo-
ny is maintained by repeated transfers on to young seed]ings of BDN-1
in an Incubator, with flourescent lights, maintained at 30C.

It was found essential to prove whether these mites are vectors of
the causal agent or not before they are used in further studies. For
this purpose individual mites were transferred on to 1 cm¢ diseased leaf
discs, free from mites, and floated in water. The mites were allowed to
feed for 6 hr. and then transferred on to. healthy seedlings of BDN-1 in
batches of 10 per plant. Within 3 weeks 4 out of 6 inoculated seedlings
developed clear symptoms of sterility mqsaic. This indicates the mite
in the healthy colony being maintained is the vector of sterility mosaic.
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Similar results were obtained in repeated experiments.

The successful and continuous maintenance of the non-viruliferous
mite colony on the susceptible variety without symptoms of sterility
mosaic conclusively negates the possibility of mite toxaemia being the
cause of sterility mosaic.

D. Host range

The role of Atylosia epp. in the epiphytology of pigeonpea steri-
lity mosaic was further investigated. In the host range study some of
the Atylosia spp. were inoculated last year but the results were not
clear because of severe iron deficiency symptoms in the plants. This
year again seven of the Atylosia spp. and one species of Rhyncosia were
inoculated with sterility mosaic to see their susceptibility to the
virus and also vector. The results are presented in Table 34.

The collections of A. scarabaeoides, A. platycarpa and A. cajani-
folia only were found susceptible. The collections of other species
screened did not show symptoms. The three susceptible species were
observed for mite colonisation. 4. scarabaecoides and 4. cajanifolia
showed the presence of mites. The mite number was comparatively more on
A. cajanifolia.

Since among the wild species, A. scarabaeoides is more commonly
present in pigeonpea growing areas, it is expected to play a major role
in harbouring the causal agent and the mite vector during the off-season.
To get more information on this, all the collections of A. scarabaeoides
available in the Genetics Resources Unit of ICRISAT were inoculated and
observed for sterility mosaic reaction and mite colonisation. The
results are presented in Table 35.

Table 34 .Reaction of Atylosia spp. and Rhyncosia minima to sterility

mosaic
Species Total Infected
plants plants
A. albicans (JIM-2337) 9 0
A. secarabaeoides (IJM-1818; 1C-7467) 8 3
A. platyearpa (LJR Coll.) 9 2
A. lineata (1C-7225) 3 0
A. cajanifolia (IM-2739) 8 8
A. volubilie (JM-1984) 6 0
A. sericea (1C-7470) 6 0
R. minima 4 0
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The reaction to the collections to the disease varied. Most of the
collections did not develop 100% infection indicating heterogeneity in
the collections. The susceptible collections were checked for mite colo-
?isation. Most of them showed presence of mite, but the number was very

ow.

Some of the collections 4. scarabaeoides planted in the Pulse Ento-
mology area, close to the sterility mosaic affected pigeonpeas, also show-
ed symptoms of mottling and colonisation with eriophyid mites. Back ino-
culations from A. scarabaeoides to pigeonpea are in progress.

E. Purification

The work on the isolation and characterisation of the causal agent
is in progress. We have got some positive leads during the year.

F. Disease spread

The extent of spread of sterility mosaic under field conditions was
studied. On June 30, 1978, one pot containing sterility mosaic infected
plants with mites was kept on western end of each of the 16 rows of BDN-1
planted in east-west direction on 23rd June 1978. After 38 days, the
number of plants showing infection at different distances from the pots
were counted in all the 16 rows. The results are presented in Table 36.
Infected plants were observed only up to a distance of 35 m. The infec-
ted plants were more towards the source of inoculum and the number gra-
dually decreased with the increase in the distance. The frequency of rows
with infected plants also decreased with increase in the distance from
inoculum source.

Table 35.Reaction of different collections of A. scarabaeoides to
sterility mosaic

S.No. Collection No. Total plants Infected
plants

LJR Coll.
EC-1212341
EC-1212344
JM-2958

RIW Coll.
JM-1965

JM-1967
EC-1212342
Hayatnagar Coll.
EC-121206
ICRISAT Site coll.
JM-2323
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5.No. Collection No. Total plants Infected
plants

13. JM-2289 5 0

14, EC-12107 6 1

15. JM-1988 7 -

16. JM-2865 6 2

17. JM-2939 8 7

18. JM-2881 8 7

19, ANM-557 6 2

Table 36.5pread of sterility mosaic of pigeonpea under field conditions

No. of infected plants at distances from infection source 8/

Row No. 5m. 10m. T5m. 20m. 25 m. 30 m. 35 m. 40 m.
1 1 3 2 2 1 2 0 0
2 4 1 0 1 1 2 0 0
3 10 4 0 1 0 0 1 0
4 1 2 3 1 0 0 1 0
5 1 3 0 0 0 0 0 0
6 4 0 0 0 0 0 0 0
7 4 3 1 2 0 1 0 0
8 4 2 0 1 1 0 0 0
9 7 2 1 1 0 0 0 0
10 2 2 0 1 0 0 0 0
11 -0 0 1 0 0 0 1 0
12 t 2 1 1 1 0 0 0 0
13 4 2 1 1 2 0 1 0
14 1 3 0 0 0 0 1 0
15 7 5 3 0 0 0 0 0
I LT 3. I | S 0 O 0o 0. 0
Rows with 15 14 9 10 4 3 5 0
infected
plants
Total in- 55 35 14 12 5 5 5 0

fected plants

lengths.
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G. Efffect of Bavistin on symptom expression

There are recent reports indicating that drenching with Bavistin
has resulted in both symptom reduction and inhibition of RNA-synthesis
in some plant viruses. The effect of Bavistin on sterility mosaic was
studied mainly to get some information on the nature of the causal agent.
The experiment was carried out in pots. The concentration of Bavistin
used was 0.5%. The dose was 500 ml. per 8" pot with 5 seedlings. It
was applied at 3 stages; 5 days before inoculation, at the time of ino-
culation and 5 days after inoculation. Surprisingly the treated plants
showed more severe symptoms than the controls. The experiment needs
to be repated before drawing conclusions.

IV. ESTIMATION OF LOSSES

Studies on the estimation of losses in pigeonpea due to sterility
mosaic were continued. A field trial with 3 cultivars representing one
each of susceptible (BDN-1), ring spot (tolerant - ICP-2376) and mild
mosaic (less susceptible - NPWR-15) types was conducted. Inoculations
were carried out at 4 different growth stages (i) seedling (35 days),
(i1) mid-vegetative (62 days), (iii) pre-flowering (111 days), and (iv)
post-flowering (148 days).

The experiment was laid out in such a way that the blocks to be
inoculated at different stages were isolated from each other by at least
50 m. These plots were separated by a mixed crop of maize and resistant
pigeonpea (HY-3C). Each block consisted of 12 plots of 75 m¢ (3 culti-
vars x 4 replications). Randomized block design was followed in each
block. Pigeonpea was planted in broad beds at 150 x 30 c¢m spacing. In
between two rows of pigeonpea there were 2 rows maize.

_ The four stages selected applied only to BDN-1 and ICP-2376 and
not to NPWR-15 which is a late cultivar. Separate 1noculations for it
were not possible because of the contamination problem. Inoculations
-at each stage were carried out on the top five leaves of the central
branch By leaf-stapling technique. Observations on incubation period,
percent infection, yield, primary, secondary and tertiary branches, pods,
100-seed weight and harvest index were taken.

A. Incubation period

For each stage of inoculation, the time taken for symptom develop-
ment was recorded. The results are presented in Table 37. It varied
with the stage of inoculation but there was no particular trend. It
appears that the weather conditions prevailing at the time of inoculation
also played a role in it. But the incubation period at all the stages
of inoculation was same for all the 3 cultivars.
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B. Percent infection

The percent infection based on the observations made at the maturity
stage of the crop was calculated. The results are presented in Table 38.
The infection in BDN-1 and ICP-2376 was very high when inoculated before
mid-vegetative stage. Infection in NPWR-15 was very low. Inoculation at
pre-flowering stage resulted in low infection even in BDN-1 and ICP-2376
and it was negligible after post-flowering stage. The low infection in

NPWR-15 appears to be due to use of a seed 1ot which had a high level of
resistance.

Table 37. Effect of age of pigeonpea at inoculation on incubation period
of sterility mosaic

Age at inoculation Cultivar Incubation period in days
' R1 R2 R3 R4  Average

Seedling BDN-1 N 1 N 1 1
(35 days age) ICP-2376 1 1 1 1 1
NPWR-15 11 1 11 1 n
Mid-vegetative BDN-1 19 19 19 19 19
(62 days age) ICP-2376 19 19 19 19 19
NPWR-15 19 19 19 19 19
Pre-budding BDN-1 15 15 15 15 15
(111 days age) ICP-2376 15 15 15 15 15
NPWR-15 15 15 15 15 15
Post-flowering BDN-1 20 20 20 20 20
(148 days age) 1CP-2376 20 20 20 20 20
NPWR-15 20 20 20 20 20
Control BDN-1 0 0 0 0 0
(No inoculation) ICP-2376 0 0 0 0 0
NPWR-15 0 0 0 0 0
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C. Effect on yield

The effect on yield was calculated on the basis of both total plants
(plot yield) and 10 infected plants. The second observation was taken with
the intention of having a better comparison since there was considerable
variation in the plant population in different plots.

1. Yield based on total plants

The yield data based on the total plants (infected and healthy)
is presented in Table 39. Because of low percent of infection in NPWR-15
even in the early stages of inoculation, the yield data may not be reli-
able. But the results of ICP-2376 and BDN-1 are very surprising. There
was reduction in yield (58.81%) only in case of BDN-1 when inoculated
in the seedling stage. The yields increased in ICP-2376 and BDN-1 when
inoculations were made in mid-vegetative, pre-flowering and post-flower-
ing stages. The increase in BDN-1 was marginal but in ICP-2376 the in-
crease in yield was as high as 88.02% (seedling stage inoculation). The
reasons for this unexpected increase in yield might become clear when the
data on the various yield components are analysed.

2. Yield based on infected plants

The yield data based on 10 infected plants is presented in
Table 40. As in the previous case, the data in case of NPWR-15 is not
reliaple as 10 infected plants were not available. So the percent yield
loss was not calculated for this variety. In this case also the trend
was same as in case of total plant yields except that the increase in
yield in BDN-1, when inoculated at pre-flowering and post-flowering
stages, was also considerable,

D. Effect on yield components

Data on the number of primary, secondary, and tertiary branches,
number pods, 100 seed weight and harvest index were collected. These
data were collected from the 10 infected plants of the cultivars except
NPWR-15 (Table 41).

1. Primary branches

There was not much effect of inoculation at all the stages on
the number of primary branches in BDN-1 and ICP-2376. In NPWR-15 there
was an increase in the inoculated compared to control.

2. Secondary branches

There was a significant increase in the number of secondary
branches in the inoculated plants of all the threec cultivars. The ex-
tent of increase varied with cultivar. The increase in BDN-1 was more
pronounced in seedling and mid-vegetative stage inoculations.
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3. Tertiary branches

There was tremendous increase in the number of tertiary branches
in BDN-1 when inoculated ‘n seedling and mid-vegetative stages. There was
no effect in pre and post-flowering stage inoculations. In ICP-2376 also
there was considerable increase in seedling and mid-vegetative stage ino-
culations. In NPWR-'5 there was no marked effect.

4. Pod number

In BDN-T the number decreased when inoculated in seedling and
mid-vegetative stages and increased in pre and post-flowering stage ino-
culations. In [CP-2376 inoculations in all the stages resulted in about
2-fold increase in pod number. In NPWR-15 the pod number increased.

5. 100-seed weight

Data on '00-seed weight was also recorded to see if the inocu-
lations were causing any effect (Table 42). There was a slight increase
in BDN-1 and ICP-2376 'n seedling and mid vegetative stage inoculations.

6. Harvest index

The harvest index in BDN-1 reduced drastically in seedling and
mid- vegetative stage inoculations (Table 43). But it increased in pre
and post-flowering stage inoculations. In ICP-2376 it increased in all
the stages of inoculation. In NPWR-15, 't is not reliable as the plant
number considered for this observation was low.

V. NATURE OF RESISTANCE

Investigations into the morphological and anatomical differences
of the resistant and susceptible 1ines continued. The work was carried
out in close collaboration with Mr. S S. Bissen of Pulse Physiology.

A. Methodology

The fresh, healthy leaf samples of different ages of the variety
BDN-1 (susceptible) and ICP-7119 (resistant) were fixed in 4% glutaral-
dehyde prepared ‘n phosphate buffer of 6.8 pH for 48 hrs. The leaf
samples were then washed in phosphate buffer twice by giving the chan-
ges of 15-minute intervals. The samples were then post-fixed in 1%
osmium tetraoxide prepared in phosphate buffer of 6.8 pH for 20
minutes.

The samples were then thoroughly washed in phosphate buffer of

6.8 pH and dehydrated by passing through the series of 100% methyl-
cellosolve, 100% ethano!, 100% n-propanol, and 100% n-butanol. The
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Table 41. Effect of sterility mosaic on yield components in pigeonpea when infected at different agesi/

Age at Average no.of primary Average no.of secondary Average no.of tertiary Average no. of pods/

inoculation Cultivar branches/plant Average _ branches/plant Average branches/plant Average plant Average
RT R RS R4 R R R3 Ré ) R2 R3 Re 3y R? R3 Rd

Seedling BON-1 55 7.3 6.0 9.3 7.02 35.3 3.1 31.2 4.1 37.17 91.5 54.4 5.2 53.7 62.70 7.1 35.9 9.2 43.2 23.85

ICP-2376 6.6 7.7 8.2 5.8 7.07 2.7 21.9 27.2 29.1 26.47 2.4 1.2 8.6 7.6 7.45102.9 196.9 186.3 151.6 159.42
NPWR-15 3.1 5.5 3.2 3.9 3.92 311 29.0 28.5 45.3 33.47 51.7 49.9 58.6 44.7 51.22 90.1 99.0 146.6 165.2 125.22
Mid-vegetative  BON-1 7.6 6.0 3.5 6.4 5.87 38.4 3.2 371 383 36.25 45.5 51.2 35,5 57.3 47.37 555 9.2 123.8 49.8 59.57
ICP-2376 7.4 8.2 7.6 6.2 7.35 27.4 27,2 23.5 244 2562 6.0 8.6 7.0 10.0 7.90126.7 186.3 171.2 165.7 162.47
NPWR-15 1.3 1.9 1.8 2.5 1.87 20.2 377 23.4 30.6 27.07 45.4 62.5 72.6 61.5 60.50 89.3 80.3 145.9 173.8 122.32
Pre-budding BDN-1 53 9.2 11.6 12.3 9.60 151 30.7 18.8 11.3 18.97 1.7 0.0 0.0 0.2 0.47110.3 127.6 133.1 94.7 116.42
ICP-2376 8.6 6.4 85 7.9 7.85 20.6 37.1 27.8 26.1 27.90 4.0 2.1 0.9 3.0 2.50142.0 150.6 122.4 158.2 143.30
NPWR-15 1.1 1.8 2.7 1.5 1.77 3.8 21.8 26.7 20.5 26.45 19.0 39.3 20.7 59.1 34.52129.5 131.8 111.5 128.5125.32
Post-flowering  BON-1 6.3 5.0 4.2 6.1 540 24.0 21.3 241 134 20.70 0.2 1.6 0.0 0.0 0.45116.7 118.0 105.4 -76.7 104.20
ICP-2376 5.2 5.0 4.4 55 502 24.8 27.5 27.0 22.0 25.32 0.0 0.0 0.0 0.1 0.02113.9 128.9 186.8 106.4 134.00
NPWR-15 1.0 - 4.0 - 3.00 30.0 - 8.0 - 5850 26.0 - 72.0 - 49.00 77.0 - 940 - 85.50
Control (No BON-1 61 7.0 56 5.9 6.5 169 153 150 12,5 14.92 0.0 0.2 0.5 1.2 0.47 549 74.6 553 69.5 63.57
inoculation)
IcP-2376 6. 5.6 7.3 7.5 6.60 21.2 16.0 2.2 17.8 19.05 0.0 0.0 0.0 1.0 0.5 9.8 75.2 89.5 81.8 84.32
NPHR-1S - 1.0 - 1.0 1.00 - 100 - 20.0 10.33 - 100.0 - 150 57.50 - 148.0 - 4.0 76.00

a/ Results based on 10 infected plants of each cultivar



Table 42. Effect of sterility mosaic on 100 seed weight of pigeonpea
when infected at different ages

Age at inoculation Cultivar 100 seed weight (grams)
R1 R2 R3 R4 Average
Seedling BDN-1 10.0 10.30 10.0 10.00 10.75
1CP-2376 1.7 11,70 9.9 11.40 11.17
NPWR-15 12.0 8.33 12.0 12.00 11.08
Mid-vegetative BDN-1 13.0 12.60 8.4 10.66 11.16
ICP-2376 13.6 11.50 12.3 13.00 12.60
NPWR-15 12.6 - 12.2 13.00 12.60
Pre-budding BDN-1 10.1 9.10 9.9 9.40 9.62
ICP-2376 8.8 8.60 10.0 9.10 9.12
NPWR-15 - 11.00 - 11.60 11.30
Post-flowering BDN-1 10.4 8.80 10.2 10.20 9.90
1CP-2376 - 9.10 8.6 8.70 8.80
NPWR-15 - 10.10 12.0 - 11.00
Control (No BDN-1 9.5 10.60 10.5 8.60 9.80
inoculation) ICP-2376 8.9 8.70 8.3 8.30 8.55
NPWR-15 - - - - -

samples were then kept 12 hr in each solvent by giving two changes of 6 hr
interval. The complete process of dehydration was carried out in cold at

100C. The samples were then transferred into 1:1 mixture of n-Butanol

and Glycol methacrylate monomer mixture (GMA). The percentage of GMA was

increased gradually. Finally the sample were transferred into a pure GMA;
for a week, changing the GMA at 24 hrs intervals.

After the infiltration, the samples were transferred into the gelatin
cagsu]es filled with the GMA mixture and were kept in the incubator at
60°C for the polymerisation. The temperature of the incubator was raised
slowly from 50°C to 60°C, to avoid the formation of air bubble.
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The gelatin capsules containing the polymerised GMA were kept in
water for 5-10 min, to dissolve the gelatin. The samples were then cut
at 1.5 to 2 y by glass knives. The individual sections were picked by
a fine forcep and were arranged on a slide in a drop of water. The

slides containing the sections were then kept on a hot plate at 45-50°C
for spreading and drying. :

The dried sections were stained with 0.05% Tdluidine blue prepared
in phosphate buffer of 6.8 pH for 1 min. The sections were stain differ-
entiated by washing in water, and again dried on the hot plate. After
drying, the sections were mounted ™ permount. Before putting the mountant
it is desirable to breathe on the sections which helps in proper differ-
entiation of the stain colour. The sections were then observgd under the
microscope, both in bright light and phase contrast. '

B. Results and discussion

The anatomical study of the leaves of these susceptible and resis-
tant varieties did not reveal any marked structural difference.

There was not much difference in the cuticle thickness, in the
compactness of palisade tissue. There were no crystals in the epidermal
cells. There were apparent differences in the density of hairs on the
lower epidermis, but the scanning electron microscopic studies did not
show any considerable difference in the hair density, and also in cuticle
thickness, or pattern of wax on the surface of the leaf.

The only difference which can be concluded with anatomical study is
the presence of continuous line of tannin on the epidermal layer of these
varieties. It is more prominent in ICP-7119 than BDN-1. The quantitative
estimation is not possible under the microscope. It will be worthwhile
to assess the total tannin contents of the leaves of these varieties.

It appears that the changes brought out in the host as a result of
sterility mosaic ipfection probably play a major role in the more multip-
Tication of mites in the susceptible lines. This hypothesis is supported
by the fact that even the healthy plants of highly susceptible pigeonpea
do not generally support mite multiplication.

VI. INFLUENCE OF PLANTING BATE

The experiment on the effect of date of planting on the incidence
of sterility mosaic under infector row system was repeated. The disease
incidence and mite population in the infector rows was very low because
the inoculations were done in summer months. The disease spread was
also very much affected as the infector rows were planted iq the direc-
tion of the wind. Because of these twq drawbacks the experiment was
discarded after 5 months The results for the first five months are
presented in Table 44.
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The data show that both infection and mite number in the infector
rows was low resulting in very low disease incidence 1n the test plan-
tings. The experiment will be repeated next year.

Table 44. Sterility mosaic incidence in monthly plantings of BDN-1 under
infector row system in relation to disease incidence and mite
vector population in infector rows

Date of planting Percent incidence Percent infection Average no. of

after 4 weeks in infector rows mites/leaf
19-07-1978 0.26 47.05 0 00
18-08-1978 0.00 56.73 0.65
18-09-1978 6.74 85 58 0.40
18-10-1978 0.10 52.54 0.10
18-11-1978 0.00 24.00 0.00

VIT. SCREENING FOR DISEASE RESISTANCE

A large amount of breeding materials and germplasm was screened in
the field. The work was carried out in very close collaboration with
the breeders. The materials found resistant to wilt and Phytophthora
blight were also screened to identify lines with multiple disease resis-
tance

A. Screening nursery

The entire screening was done in 6.0 ha field (Vertisol) under
"infector row" system. BDN-1, a highly susceptible cultivar to steri-
Ity mosaic but resistant to wilt and Phytophthora blight, was planted
in paired rows on one ridge on April 10, 1978 after every 10 ridges. It
was inoculated with sterility mosaic following "leaf stapling! technique
when the seedlings were 10-20 days old. Because of very high temperatures
prevailing at the time of inoculation (about 409C) both infectify and m'te
population was low in the beginning of kharif season. But by July-August
the infection developed to almost 100 percent. The mite population also
increased resulting in high disease development 1n the nursery.

The test materials were planted on June 25, 1978. BDN-1 was plan-
ted as susceptible check (indicator row) after every 20 rows. The plants
not showing symptoms after one month of planting were'staple inoculated’.
Final observations were taken when the crop was in flowering and podding;
i.e., when the susceptible check showed near 1Q0 percent infection. In
each material the number infected plants showing severe mosaic, mld
mosaic and ring spot symptoms were recorded separately. In the selected
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material/progeny, 2-10 resistant plants were selfed using muslin cloth bags
and seed co]lected for further use/evaluation. In cases where selfed seed
was not available, open pollinated seed was collected.

B..Screening
1. Germplasm

Additional 1083 germplasm accessions including mostly introduc-
tions and recent collections by Genetic Resources Unit were screened.
For each accession 25 seeds were planted in a single 4 m row. Because of
continuous water logging in the field immediately after germination the
stand was adversely affected. Only in few accessions some plants survi-
ved. The results are presented in APPENDIX XXIII. Because of very low
plant number the results are not reliable and the screening of these
entire Tines will be taken up next year.

2. Germplasm selections

The process of selecting the resistant plants from the segrega-
ting germplasm lines, selfing them and re-testing their progenies con-
tinued. The objective is to obtain as many pure resistant lines as
possible. To avoid increase in the material to be handled, from each
germplasm two progenies showing uniform resistance or those looking agro-
nomically good were selected. From each progeny two resistant and agro-
nomically good Tooking plants were selfed The seed of the plants was
harvested individually. The seed of the plants from uniformly resistant
progeny is stored in the cold room and will be made available for breed-
ers/pathologists. The seed of the plants from still segregating proge-
nies will be sown progeny-wise and re-selection carried out.

(a) 1975-76 selections

The results of screening of 30 single plant progenies of 4
germplasm lines selected during 1975-76 are presented in Table 45. Ex-
cept one progeny, all others showed uniform resistance indicating that
after 4 years, the lines are now fixed for resistance.

Table 45, Results of screening of pigeonpea germplasm selections made
in 1975-76 to sterility mosaic during 1978-79

Particular Total plants Infected Percent
plants infection
ICP-85-1-1-51@ 23 0 0.00
-S2@ 16 0 0.00
-S30 10 0 0.00
-548 8 0 0.00
-S5@ 34 0 0.00
Contd.
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Particular Total plants Infected Percent

plants infection
[CP-85-1-2-S1@ 7 0 0.00
. -S28 16 0 0.00
-3-518 7 0 0.00

-528 26 0 000 -
-S38 ’ 14 0 0.00
-54@ 15 : 0 0.00
-ShQ 11 e 0 000
BDN-1 17 17 100.00
ICP-85-1-3-5S68 6° 6 0.00
ICP-95-1-2-S1@ 6 0 0.00
-3-S1@ 6 0 0.00
-S2R 1 0 0.00
-4-S1@ 16 0 0.00
-S2@ 13 1 3.03
-S3@ 8 0 0.00
BDN-1 4 4 100.00
ICP-2828-1-1-S1R@ 8 0 0.00
-S28 16 0 0.00
-S38 8 0 0.00
-S4Q 7 0 0.00
ICP-7942-1-2-S1@ 7 0 0.00
-S28 3 0 0.00
-S38 5 0 0.00
-S40 5 0 0.00
-S5@ 10 0 0.00
-3-S19 3 0 0.00

-S2f - - -

BDN-1 17 17 100.00

BDN-1 = Susceptible check
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(b) 1976-77 selections

A total of 1138 single plant progenies generated from germ-
plasm selections made in 1976-77 were screened. The detailed results
are presented in APPENDTX XXIV. The summarised results are presented
in Table 46. About 50% of the progenies did not develop any infection.
Only 0.56% of the progenies developed 100% infection. Other progenies
segregated with more number of resistant plants than susceptibles. The
method of selection in the segregating progenies was same as described
earlier. The seed of the progenies which showed 100% resistance will be
stored in cold room.

Selections were made by the breeders based on both disease
reaction and other agronomic characters. Five lines; ICP-7197-43-S38,
ICP-8120-5-S1@, ICP-8120-5-S6R@, ICP-4152-1-S2@ and ICP-4395-3-S1Q were

selected for yield trial Single plant selections were made from 34 lines
for further evaluation.

Table 46. Summary of results of screening of pigeonpea germplasm selec-
tions made in 1976-77 to sterility mosaic during 1978-79.

Percent infection Total no. of Percent of
range entries entries

. 0.00 541 47 .53
0.01-10.00 155 14.47
10.01-20.00 21 11.29
20.01-30.00 ) 49 4.57
30.01-40.00 4 3.82
40.01-50.00 ' 33: 3.08
50.01-60.00 ) 21 1.96
60.01-70.00 22 2.05
70.01-80.00 10 0.93
80.01-90.00 5 0.46
90.01-99.99 0 0.00
100.00 6 0.56
No germination 67 5.88

(c) 1977-78 selections

A total of 954 progenies of single plants selected during
1977-78 were tested. The detailed results of screening are presented
in APPENDIX XXV. The summarised results are presented in Table 47. No
infection was observed on 40.88 percent of the progenies. The seed of
the progenies with no infection was collected for storing in cold room.
From the segregating prognies as usual two resistant plants from each of
the two progenies per accession were selected for further evaluation.
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Breeders made selections based on disease reaction and agro-
nomic characters. Seven lines were selected for yield trial. These were
ICP-1644-S5Q, 1CP-2812-S48, ICP-7281-S2@, I1CP-8022-548, 1CP-8072-S6A,
1CP-8105-53@ and ICP-8221-S1@. Single plant selections were made from
52 lines for further evaluation.

Table 47. Results of screening of pigeonpea germplasm selections made in
1977-78 against sterility mosaic during 7978-79.

Percent 1nfection Total no. of Percent of
range entries entries

' 0.00 390 40.88
00170 00 102 10 69
10.01-20.00 88 9 22
20.01-30.00 73 7 65
30.01-40.00 79 8.28
40.01-50.00 65 6 81
50 01-60.00 39 . ¢ 4.08
60.01-70 00 33 3.45
70.0'-80.00 23 2 4
80.01-90.00 16 1 67
90.01-99.99 6 0.62
100.00 15 1.57
No germination 61 6.39

(d) Promising selections

A total of 469 single plant progeries of germplasm selections
found prom*sing for yield were also evaluated both for-disease reaction and
yield The detailed results are presented 1n APPENDIX XXVI. The summarised
results are presented in Table 48. Most of the progenies remained h:ghly
res'stant to disease. Based on yield, the breeders made re-selection and
two lines have been selected for yield trral (ICP-504-1-4-S33@ and [CP-2795-
1.1.51@)  Single plant selections were made from 42 progenies for further
evaluation.

Table 48 Summary of results of screening of promising select'ons of germ-
plasm to steriTity mosaic during 1978-79.

Percent infection No. of entrres Percent
range entries R
0 08 368 78.46
0.0'-10 00 53 11.30
10.01-20.00 17 362
Contd.
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Percent infection No. of Percent

entries entries

20.01-30.00 8 1.70
30.01-40.00 5 1.06
40.01-50.00 2 0.42
50.01-60.00 0 0.00
60.01-70.00 1 0.21
70.01-80.00 0 0.00
80.01-90.00 1 0.21
90.01-99.99 0 0.00

100.00 0 0.00
No germination 7 1.49

3. Breeding materials

Screening of the various breeding materials was carried out in
close collaboration with the breeders. The materials screened involved
Fis and Fps for understanding the nature of resistance and progenies in
F3 to F, generation. Most of the materials in Fy to F; generations were
planted in two 4-meter rows.

(a) Fy and F, materials

The Al and F, material generated by the breeders was screen-
ed. In each material the ﬁumber of plants showing no infection, ring
spot, and severe mosaic symptoms were recorded separately. The infection
was recorded twice;once in mid-vegetative stage and again in flowering

and podding stage. The detailed results are presented in APPENDIX XXVII.
The information is with the breeders and is being analysed.

(b) F3 progenies

A total of 760 F3 progenies selected from 11 F, bulks in the
las year's screening nursery were screened (Table 49). The detailed re-
sults of screening are presented in APPENDIX XXVIII. The summarised results
are presented in Table 50. The progenies showed very high degree of resis-
tance. Few progenies showed a low level of susceptible plants. The
results indicate the high level of disease pressure that they have been
subjected to last year and efficiency of the selection. One screening has
practically eliminated the susceptible plants. Rigorous selections.were
made by the breeders. Only four progenies were selected based on yield
data for preliminary yield trial. These were:75248-F%B—S479,_75268- Fo
B-S378, 75275-FpB-548 and 75275-F2B-S6R. Single plant selections were
made from 52 promising progenies.
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Table 49. Parentage of F, progenies screened against sterility mosaic
during 1978-79

S No Cross No. Pedigree No. of SPP screened
1 75209 7035 x 6891 56
2 75248 6997 x 6891 83
3. 75443 3783 x 6891 92
4 75229 7035 x 6929 7
5 75268 6997 x 6929 61
6 75463 3783 x 6929 50
7. 75236 7035 x 7183 96
8 75275 6997 x 7183 67
9 75470 3783 x 7183 6!

10. 75276 6997 x 7186 43

1. 7547 3783 x 7186 60

SPP . Single plant progenies.

Table 50. Summary of results of screening of F, progenies of pigeonpea
to sterility mosaic during 1978-79

Percent infection range No. of Percent
entries entries
0.00 692 89 .98
0 01-10 00 25 328
10.01-20 00 16 2.10
20.01-30.00 6 078
30.01-40.00 9 118
40 .01-50.00 3 0.39
50.01-60 00 2 0.26 -
60.01-70.00 0 0.00
70.01-80.00 2 0.26
80.01-90.00 0 0.00
90 01-99.99 1 0.13
100.00 1 0.13
No germination 2 0.26

(c) Fg4_progenies
A total of 345 F4 progenies selected from 2 F3 bulks in the

last year's screening nursery were screened. The parentage of the cros-
ses involved is presented in Table 51. The detailed results of screening

60



are presented in APPENDIX XXIX. The summary of results is presented in
Table 52. The trend of the results was the same as in F3 progenies.
Rigorous selections were made by the breeders. Only two progenies;

74348-F4B-S1288 and 74321-F¥B-Sl49 were selected for yield trial. Single
plant sélections were made from 39 progenies.

Table 51. Parentage of Fq progenies screened against sterility mosaic
during 1978-79

S.No. Cross No. Pedigree No. of SPP screened
1. 74348 7035 x 7086 170
2. 74321 7035 x 102 176

SPP - Single plant progenies

Table 52. Summary of results of screening of Fj progenies of pigeonpea
to sterility mosaic during 1978-79

Percent infection range No. of Percent
entries entries

0.00 249 71.96
0.01-10.00 21 6.10
10.01-20.00 25 7.22
20.01-30.00 18 5.23
30.01-40.00 9 2.60
40.01-50.00 10 2.90
50.01-60.00 1 0.29
60.01-70.00 3 0.87
70.01-80.00 1 0.29
80.01-90.00 0 0.00
90.01-99.99 1 0.29
100.00 4 1.16

No germination 2 0.57

(d) Fg progenies

A total of 859 Fg progenies selected from 3 Fy bulks in the
last year's screening nursery were screened. The parentage of the cros-
ses involved is given in Table 53. The detailed results of screening
are presented in APPENDIX XXX. The summary of results is presented in
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Table 54. More than 50% progenies showed uniform resistance. Five pro-
genies; 73076-F4B-533@, 73076-F4 B-S1318, 73076-F4 B-S118R, 73070-F4 B-
53930, and 74240-F, B-S778 were selected for yield trial. Single plant
selections were maée from another 66 promising progenies.

Table 53. Parentage of Fr progenies screened against sterility mosaic
during 1978-79

S No. Cross No. Pedigree No. of SPP screened
1. 74240 6997 x ST-1 192

2 73076 - JA-275 xGW-3-191-1 264

3. 73070 JA-276 x 1 393

Table 54. Summary of results of screening of Fg progenies of pigeonpea
to sterility mosaic during 1978-79

Percent infection range No. of Percent

entries entries

0.00 452 53.74
0.01-10.00 62 7.37
10.01-20.00 90 10.70
20.01-30.00 37 4.39
30.01-40.00 37 4.39
40 01-50.00 21 2.49
50.01-60.00 15 1,78
60 01-70.00 8 0.95
70.01-80.00 ' 10 118
80.01-90.00 1 011
90.01-99.99 - 1 0.1]
100:60 1 1.30

No germination ® 96 11.41

(e) Promising breeding and germplasm materials

Preliminary selections for yield were made last year by
breeders in advanced breeding and germplasm materials. Single plant
progenies of these were planted in four 4-meter row plots for further
evaluation and selection. The detailed results of screening are pre-
sented in APPENDIX XXXI. The summary is presented in Table 55. Most
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of the progenies remained highly resistant to the disease. Further selec-
tions were made by the breeders and the selected lines are proposed for
preliminary yield trials. The germplasm lines selected for yield trial
are; ICP-7249-1-1-S3@ and ICP-7249-1-1-589. Single plant selections were
made from ICP-6491-1-S98 and 74041-11-4-S2BR for further evaluation.

Table 55. Summary of resu]ts_of screening of promising advanced germplasm
and breeding materials to sterility mosaic during 1978-79

Percent infection range Total No. of Percent

entries entries
0.00 104 A 60.4%
0.01-10.00 29 17.15
10.01 20.00 18 10.65
20.01-30.00 6 3.56
30.01-40.00 5 2.95
40.01-50.00 2 1.18
50.01-60.00 2 1.18
60.01-70.00 0 0.00
70.01-80.00 2 1.18
80.01-90.00 1 0.59
90.01-99.99 0 0.00
100.00 0 0.00
No germination 3 1.74

(f) Advanced triple cross progenies

A total of 175 F, and Fg triple cross progenies selected from
last year's screening nursery were further evaluated. The detailed results
of screening are presented in APPENDIX XXXII. The summary is presented
in Table 56. Most of the progenies have attained uniform resistance. Four
progenies; 74038-26-1-7-S58, 74041-1-4-58@, 74041-10-354@, and 74054-1-3-
S50 were selected for yield trial. Single plant selections were made from
37 promising progenies for further evaluation.

Table 56. Summary of results of screening of advanced Fgq and Fg triple
cross progenies of pigeonpea to sterility mosaic during 1978-79

Percent infection range Total No. of Percent
entries entries

0.00 103 59.19
0.01-10.00 34 19.54
10.01-20.00 24 13.79
20.01-30.00 6 3.44
30.01-40.00 2 1.14

Contd.
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Percent i1nfection range Total No. of Percent

entries entries

40.01-50.00 1 0.57
50.01-60.00 0 0.00
60.01-70 00 2 1.14
70.01-80.00 1 0.57
80.01-90.00 0 0.00
90.01-99.99 0 0.00

100.00 0 0.00
No germination 1 0.57

(g) Preliminary triple cross progenies

An additional 226 triple cross progenies in Fg, F, and Fg
generation were screened. The detailed results are presented in APPENDIX
XXXITI. The summary is presented in Table 57. Most of the progenies
segregated. Few progenies showed uniform resistance. Four progenies;
74038-74-4-5, 74038-74-6-4, 75093-14-2 and 75093-17-1 showing low disease
incidence were selected for yield trial. Single plant selections were
made from 13 promising progenies for further evaluation.

Table 57. Results of screening F., Fg and F¢ triple cross progenies of
pigeonpea to sterility mosaic during 1978-79

Percent infection range Total No. of Percent

entries entries
0.00 20 8.81
0.01-10.00 44 19.38
10.01-20.00 : 42 18.50
20.01-30.00 34 14.97
30 01-40.00 19 8.37
40 01-50.00 1 4.84
50.01-60.00 14 6.16
60.01-70.00 15 6.60
70.01-80.00 8 3.52
80.01-90.00 10 4.40
90 01-99.99 3 1.32
100.00 3 1.32
No germination 2 0.88
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(h) Fa_progenies from generation tests

A total of 432 F4 progenies from generation tests were also
screened. The detailed resul%s are presented in APPENDIX XXXIV. The sum-
mary is presented in Table 58. Most of the progenies were found segrega-
ting. Single plant selections were made from 17 promising progenies for
further evaluation (3-5 plants/progeny).

Table 58. Summary of results of screening of Fz progenies of pigeonpea
from generation tests to sterility mosaic during 1978-79

Percent infection range Total No. of Percent

entries entries
0.00 4 0.90
0.01-10.00 19 4.29
10.01-20.00 28 6.33
20.01-30.00 29 6.56
30.01-40.00 40 9.04
40.01-50.00 38 8.59
50.01-60.00 37 8.37
60.01-70.00 63 14.25
70.01-80.00 56 12.66
80.01-90.00 64 14.47
90.01-99.99 43 9.72
100.00 21 4.75

(i) Triple cross progeny bulks

A total of 331 Fy triple cross progeny bulks were screened.
These were planted in late August The detailed results are presented
in APPENDIX XXXV. The summary is presented in Table 59. Single plant
selections from 10 promising progenies were made for further evaluation.

Table 59. Summary of results of screening of Fgq triple cross progeny
buTks of pigeonpea to ster1Tity mosaic during 1978-79

Percent infection range Total No. of Percent

entries entries
0.00 2 0.60
0.01-10.00 4 1.20
10.01-20.00 4 1.20
20.01-30.00 4 1.20
30.01-40.00 5 1.51
40.01-50.00 8 2.41

Contd.
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Percent infection range Total No. of Percent

entries entries
50.01-60.00 15 4.53
60.01-70.00 27 8.15
70.07-80.00 38 11.80
80.01-90.00 73 22.05
90.01-99.99 17 35.34

100.00 34 10.27

4. Male steriles .
Six of the male steriles supplied by the breeders were screened.

The results are presented in Table 60. All the male steriles were found

100% susceptible indicating the need to incorporate resistance in them.

Table 60. Results of screening of pigeonpea male steriles to sterility
mosaic during 1978-79

Particulars Total Infected Percent Symptom severity
plants plants infected
MS-3A 19 19 100.00 Severe mosaic
MS-3B 32 32 100.00 !
MS-3C 14 14 100.00 !
MS-3D 14 14 100.00 !
MS-3E 23 23 100.00 !
MS-4A 11 n 100.00 !

5. ACT (A1} India trials) materials

As 1n the earlier years, the entries in the A1l India Arhar Coor-
dinated Trials yere tested for their reaction against the sterility mosaic.
For each line information on percent infection, symptom severity and yield/
plant was recorded.

(a) EACT
The results are presented in Table 61. All were found highly

susceptible and showed severe mosaic symptoms. The yield from them was
negligible.
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Table 61. Reaction of EACT materials to sterility mosaic at ICRISAT
Hyderabad 1978-79

Entry Total Infected Percent Symptom Total Yield/

plants plants infection severity yield plant

(grams) (grams)
ICPL-1 18 18 100.00 Severe mos- 17.39 0.96
ICPL-2 45 45 100.00 e " 0.00 0.00
ICPL-3 45 45 100.00 " 10.00 0.23
ICPL-4 4 8 100.00 " 0.00 0.00
H-73-20 58 58 100.00 " 6.79 0.11
H-76-19 70 70 100.00 " 2.50  0.03
H-76-20 27 27 100.00 " 3.10 0.1
H-76-35 20 20 100.00 " 0.00 0.00
H-76-53 36 36 100.00 " 3.00 0.08
HPA-2 10 10 100.00 ! 0.00 0.00
Prabhat 7 7 100.00 " 1.12 0.16
UPAS-120 18 18 100.00 " 0.00 0.00

(b) ACT-1

The results are presented in Table 62. Except ICPL-5 and
ICPL-6 all others showed 100% infection. A1l showed severe mosaic in-
fection and the yield was negligible.

Table 62. Reaction of ACT-1 materials to ster111ty mosaic at ICRISAT
Hyderabad 1978-79

Entry Total Infected. Percent Symptom Total Yield/
plants plants infection severity yield plant
(grams) (grams)

ICPL-5 42 40 95.23 ngere mos- 55.76 1.32
ICPL-6 13 11 84.61 aic 25.12 1.93
ICPL-7 38 38 100.00° " 46.07 1.21
ICPL-8 47 47 100.00 " 78.70 1.67
HY-5 5 5 100.00 " 0.00 0.00
Contd.
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Entry Total Infected Percent Symptom Total Yield/

plants plants infection severity yield plant
(grams) (grams)
4-84 39 39 100.00 Severe mosaic 1 80 0 04
DL-74-1 46 46 100 00 " 578 012
T7-4 26 26 100 00 " 10 65 0.40
17-5 31 31 100.00 " 7 81 0.25
TT-6 38 38 100.00 " 9.08 023
Sehore-68 12 12 100.00 ! 0.00 0.00
Sehore- 27 27 100.00 " 9 50 0 35
197
JA-9-19 30 30 100.00 " 6 11 020
T-21 16 16 100.00 " 0.00 000
(c) ACT-2

The results are presented in Table 63. All the lines showed
near 100% infection. Except HY-2, which showed ring spot reactron all
others showed severe mosaic symptoms

Table 63. Reaction of ACT-2 materials to sterility mosaic at ICRISAT
Hyderabad 1978-79

Entry Total Infected Percent Symptom Total VYield/
plants plants infection severity  yield plant
(grams)(grams)

HY.2 38 38 100.00 Ring spot 338 88 8 91
HY-4 60 59 98.33 Severe mosaic 220.13 3 66
BDN-1 7 n 100.00 " 0.00 000
BDN-2 72 72 100 00 " 512 0.07
No 148 76 76 100 00 ! 000 000
JA-3 61 61 100.00 " 0.00 0.00
JA-5 48 48 100 .00 " 20 46 0.42
JA-15 59 59 100 00 " 927 015
GS-1 35 35 100.00 " 486 013
AS-71-37 62 62 100.00 ! 32 91 0 53
Sehore-75-4 61 61 100.00 " 39.18 0.64
c-N 55 55 100.00 " 1826 0 33
ICPL-42 44 44 100.00 ! 50.50 1.14
ICPL-43 59 59 100.00 ! 000 000
ICP-1 72 72 100.00 " 000 000
JA-8 46 46 100.00 " 818 0.17
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(d) ACT-3

' The results are presented in Table 64. Compared to lines in
other trials, the lines in ACT-3 showed less susceptibility. Two lines;
1234 and NPWR-15 particularly showed low susceptibility. The infected

plants tn these two lines and in AS-29 showed mild mosaic symptoms. A1l
others showed severe mosaic symptoms.

Table 64. Reaction of ACT-3 materials to sterility mosaic at ICRISAT
Hyderabad 1978-79

Entry Total Infected Percent Symptom Total Yield/
plants plants infection severity yield plant
(grams) (grams)
(\

AS-29 41 40 97.56 Mild mosaic 2.98 0.07

PS-41 31 31 10Q.00 " 3.4 0.1

PS-43 13 13 100.00  Severe mos- ~47.18 2.09
aic

PS-65 52 39 75.00 " 63.10 1.21

PS-66 47 39 82.97 ! 69.45 1.47

Gwalior-3 34 32 94.11 . " 67.81 1.99

1234 42 12 28.57 Mild mosaic 80.66 1.92

1258 9 7 77.717 " 0.00 0.00

T-7 36 31 86.11 " 83.50 2.31

K-16 114 96 84.21 Severe mos- 326.87 2.86
aic

K-23 74 73 98.64 " 147.39 1.99

K-28 42 42 +100.00 " 28.65 0.68

NPWR-15 68 29 42 .64 Mild mosaic 97.73 1.43

Composite-4 20 20 100.00 Severe mos- 10.30 0.5]
aic

Group-8 69 64 92.75 " 80.08 1.16

Group-10 45 42 93.33 ! 8.15 0.18

6. Materials from other research centres

Six lines sent by Dr. B. Baldev of IARI, New Delhi were tested
for their reaction against sterility mosaic. The screening was done in
the pots and inoculations were made by leaf stapling procedure. The
results are presented in Table 65.
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Table 65. Reaction of pigeonpea lines sent by Dr. B. Baldev of IARI,
New Delhi to sterility mosaic at ICRISAT

Cultivar Total plants Infected plants Percent
infection
BS-1 (1977) 42 42 100.00
BS-5 " 73 7 97 .26
BS-12 " 78 78 100.00
BS-15 " 85 83 97 .64
BS-18 " 47 45 95.74
BS-20 64 64 100.00

A11 the lines showed very high infection and severe mosaic symp-
toms indicating none of them is promising. Most of them also showed
wilt in the pot; BS-1 particularly showed more wilt.

7. Sterility Mosaic National Uniform Nursery

A set of twelve germplasm lines that were found resistant/
tolerant for at least two seasons at ICRISAT were sent for testing at
6 different locations in India through sterility mosaic National Uniform
Nursery. The nursery was jointly operated by All India Coordinated Pulse
Improvement Project and ICRISAT. The locations to which the nurseries
were sent are Pantnagar, Faizabad, Varanasi, Dholi (Bihar), Dharwar
(Karnataka) and Hyderabad. Results were obtained only from Dholi and
Faizabad (Table 66).

Table 66. Reaction of some pigeonpea sterility mosaic at different
Tocation in India (Kharif 1978)

Percent infection
1CP-No Hyderabad Faizabad Dholi
8847 0.00 0.00 100.00
8848 0.00 0 00 90.88
8849 94.50 0.00 100.00
8850 6.55 0.00 100.00
8851 0.00 0 00 55.90
8852 0.00 0.00 100.00
8853 0.00 0.00 100.00
8854 1.23 0.00 100.00
8855 0.00 0.00 100.00
8856 12.32 0.00 100 00
8857 15.25 0.00 100 00
8501 1.00 0.00 100 00
BDN-1 (Check) 100.00 29 21 100 00
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At ICRISAT, Hyderabad ICP-8849, ICP-8854 and ICP-8857 showed ring
spot symptoms and ICP-8850 showed mild mosaic symptoms.

From the data it is clear that the lines resistant at Hyderabad

and Faizabad are highly susceptible at Dholi. The problem is under inves-
tigation.

8. Phytophthora blight promising 1ines

Some of the germplasm lines found promising against the Phytoph-
thora blight were screened against sterility mosaic to find out lines with
promise for both the diseases. The lines were screened in the field by
'staple inoculation'. The results are presented in Table 67. Except
ICP-6974-P5@, all develaped very high infection. Except ICP-2376-P58
all showed severe mosaic symptoms. Since ICP-2376 does not suffer any
yield loss, it can also be considered highly promising for both the disea-
ses.

9. Wilt National Uniform Nursery

The lines in Wilt National Uniform Nursery were also tested for
their reaction against the sterility mosaic. Screening was done in the
field and inoculations were done through "leaf stapling". The results are
presented in Table 68. Seven lines; ICP-8861, ICP-8862, ICP-8867, ICP-
8869, Purple-1 (134 A), Purple-2 and K-28 did not show any infection.
Purple-2 and K-28 need to be checked again because of the low plant number.
AWR-74/15 (KPR) and 70 (KPR) showed low infection. Among others; ICP-8858
and ICP-8860 showed ring spot symptoms.

Table 67. Reaction of Phytophthora blight promising progenies of pigeonpea
to steriTity mosaic during 7978-79

S.No. Particular Total Infected Percent Symptom
plants plants infection severity

1 ICP-28-P10Q 0 10 100.00 SM

2 -113-P5@ 10 9 90.00 "

3 -231-P5@ 11 1 100.00 "

4 -339-P5@ 20 20 100.00 "

5. -758-P58 5 5 100.00 "

6. -1209-P1@ 14 14 100.00 "

7. -1522-P2¢ 10 10 100,00 "

8 -1529-P58 0 10 100.00 "

9 -1643-P28 6 6 100.00 "

10. -2376-P5Q 5 4 90.00 RS
11, -3753-P58 '5 14 93.33 SM
12. -6974-P5@ 6 0 0.00 -
13. -7065-P58 4 4 100.00 SM

RS = Ring spot; SM = Severe mosa“c; - = No symptom.
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Table 68.

Reactions of pigeonpea lines in wilt national uniform nursery

to sterility mosaic during 1978-79

S.No.

Particular

ICP-8858
-8859
-8860
-8861
-8862
-8863
-8864
-8865
-8866
-8867
-8868
-8869

Purple-1 (134A)

Purple-2

TS-136-1 (Kar)

Bori-]

MAU-W-1

MAU-E-175

KWR-1-1 (KPR)

AS-29 (KPR)

DL-74-1

15-3-3 (JBR)

15-3-3 (AAU)

AWR-74/15 (KPR)

NP(WR)-15

c-11

BDN-1 (AAU)

BDN-1 (KPR)

BDN-1 (JBR)

BDN-2 (MAUR)

70 (KPR)

K-28

K-73

Beitul-]

Shivpuri-2

Indore-7

Bandapalera (KPR)

JA-3A
Ben-1

Total Infected Percent Symptom

plants plants infection severity
29 17 58.62 RS
42 33 78.57 MM
28 19 67.85 RS
40 0 0.00 -
33 0 0.00 -
40 40 100.00 SM
34 29 85.29 '
34 34 100.00 "
28 28 100.00 "
38 0 0.00 -
33 33 100 .00 MM
38 0 0 00 -
18 0 0.00 -
5 0 0.00 -
9 9 100.00 SM
15 12 80.00 "
8 8 100.00 "
n 10 90 90 "
13 12 92.30 "
9 8 88 .88 "
2 1 50.00 "
5 5 100.00 !
11 1 100.00 "
18 2 11.1] MM
4 2 50 00 SM
5 4 90.00 "
11 11 100 00 "
10 10 100 00 '
8 6 75.00 !
11 n 100.00 !
18 1 5.55 "
4 0 0.00 -
n 10 90.90 SM
4 4 100.00 "
5 4 90.00 "
8 8 100.00 !
13 10 76 92 "
10 10 100 00 "
10 10 100 00 "

RS = R'ng spot; MM = Mild mosaic; SM = Severe mosaic;
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PROJECT: PP-PATH-3(78): STUDIES ON PHYTOPHTHORA BLIGHT OF PIGEONPEA

I. SUMMARY

1. A.large numbgr of breeding material was screened by following a
field screening technique. This included 1109 F4 progenies,
91 F4 progenies, 20 progenies of lines from West ?ndies, 6 male
sterile lines and 26 crossing block entries. Promising mate-
rials are being advanced for further studies.

2. Over 160 blight promising progenies were screened in the field.
Out of these 105 progenies showed low blight incidence (0 to 20%).
Twenty-eight lines promising in 'pot culture' were tested in
field and good correlation between the two tests was obtained.

3. Over 100 wilt promising progenies were tested for blight reaction.
Fifty-eight progenies which showed low blight incidence were ad-
vanced for further testing.

4. One hundred and six sterility mosaic resistant germplasm selections
and 174 sterility mosaic resistant progenies (F4 to F7) were screen-
ed for blight reaction in the field. Of them one hundred and
twenty progenies showed low blight incidence.

5. Fifty-eight lines received from the A1l India Coordinated Pulse
Improvement Project were tested for blight reaction. Out of these,
nine lines showed low b]ight incidence.

6. Five Phytophthora isolates were collected from Hyderabad, Delhi,
Kanpur, Kalyanpur and Deeg. A detailed study on these isolates
revealed that the causal organism of pigeonpea blight is
Phytophthora drechsleri f. sp. cajant.

7. More than 1400 germplasm accessions were screened for resistance
to blight by 'pot culture' technique. Fifty-two accessions showed
less than 10% blight.

8. One hundred and seven sterility mosaic resistant germplasm selec-
tions were screened for blight in 'pot culture' and 14 selections
were found resistant in ‘pot culture', of which 9 showed resis-
tant reaction to blight in the field test also.

9. Thirty blight promising lines (against the Hyderabad isolate, P2)
were tested against P3 (Delhi) and P4 (Kanpur) isolates. All
the 30 lines showed susceptible reaction to both P3 and P4 iso-
lates, indicating possibility of the existence of different races.
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10. A seed treatment trial was conducted in 'pot culture' with Ridom

(25 WP) for controlling pigeonpea blight. Good control of blight
was achieved with 0.5% Ridomil seed treatment.

11, Phytophthora isolate (P2) could be storqd for a long period (105-
133 days) at 159C than at above or below this temperature.

I1. INTRODUCTION

During 1978-79 season we carried out work mainly on screening of germ-
plasm and breeding materials. The causal agent of blight was identified as
Phytophthora drechsleri f. sp. cajant.

I11. FIELD STUDIES

Field screening for Phytophthora blight resistance was carried out in
RA-9. In this area about 300 cu ft of blight affected pigeonpea stubble
were incorporated during the land preparation. Further steps in providing
inoculum were described under method - II in the Pulse Pathology (Pigeonpea)
Annual Report 1977-78. Isolate P2 was used instead of P1. The blight sus-
ceptible check cv. HY-3C was planted after every ten test rows. The aver-
age blight incidence on cv. HY-3C was 87.8%. All test and check materials
were planted on the slope of the ridge. This type of planting enabled the
plant collar region to be in touch with irrigation/rain water after inocu-
lations.

The materials screened in the blight nursery were: F3 and F, progenies,
ACT (A1l India trials) materials, blight promising progenies, wi?t promising
progenies, sterility mosaic resistant progenies, male sterile lines, cros-
sing block entires, and parental lines.

In all the screening tests, the criterion used for selecting less sus-
ceptible lines/progenies was based on low blight incidence (20 0% or less)
In advancing the selected lines/progenies, agronemically desirable charac-
texs were also considered by the breeders and such plants were selfed and
seeds were -collected for further studies.

A. Breeders' material

1. F3 and F4 progenies

One thousand and fifty-eight progenies in F, and ninety-one pro-
genies in Fy generations from crosses involving a reSistant parent (ICP-
M65) were screened in the blight nursery. These progenies were advanced
from 1977-78 blight nursery for further testing. In addition to these,

51 progenies from one F3 selected from the wilt nursery were also screen-
ed in the blight nursery. The summarised results are given 1n Table 69
(see APPENDIX XXXVI). The blight incidence in these progenies varied from
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0 to 100%. Of the 1058 progenies screened in 11 F3s, 438 showed low bli-
ght. In F4q only 10 progenies recorded low blight incidence out of 91
screened. .On]y four progenies showed low blight out of 51 progenies selec-
ted from wilt nursery. From all these, the breeders along with us selec-

teddblight resistant and agronomically desired plants for further test/
study.

2. Progenies from West Indies lines

Twenty progenies of lines from West Indies (vegetable type) which
showed some tolerance to blight in 1977-78 field screening were again tes-
ted in 1978-79 blight nursery. The detailed results are given in APPENDIX

XXXVII. The blight incidence in these progenies varied from 31 to 100%.
Hence none of them was selected for further tests.

3. Male sterile lines

Six male sterile lines obtained from the Pigeonpea Breeding sub-
program were tested for the blight reaction in RA-9 nursery and in'pot
culture'. The results are presented in Table 70. In field screening,
all the six lines showed low blight. Whereas in 'pot culture' they were

susceptible to blight. In both the tests, MS-4A showed the least blight
incidence.

Table 69. Summary of the screening of F5 and F, progenies for Phytophthora
blight resistance 3/ i

Cross No. Pedigree Genera- No. of SPP No. of SPP  No. of
: tion tested showed 'Tow' plants
blight selected
Progenies from Blight nursery
74143 Prabhat x ICP-7065 Fj 100 34 3
74171 UPAS-120 x ICP-7065 F3 87 41 0
74185 ICP-6 x ICP-7065 F3 99 33 6
74248 ICP-1 x ICP-7065 F3 100 43 132
74262 No.148 x ICP-7065 Fi 91 48 25
74290 C-11 x ICP-7065 F3 100 53 222
74318 ICP-102 x ICP-7065 Fj 99 35 67
74332 ICP-6997 x 1CP-7065 F3 93 24 64
74332 ICP-6997 x ICP-7065 Fa 91 10 81
74360 ICP-7035 x ICP-7065 F3 97 38 81
74363 HY-3C x ICP-7065 F3 97 24 123
74369 NP-69 x ICP-7065 F3 95 65 116
Progenies from Wilt nursery
74332 ICP-6997 x ICP-7065 F3 51 4 53

a/ The percent blight in susceptible check, HY-3C, was 85.7%.
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Table 70. Incidence of Phytophthora blight in male sterile lines in
field nursery and in 'pot culture’

Pedigree No. zié;$a2ggse£yBlight No?ogfcu];ug$ight
. e plants

MS-3A 46 10.9 18 61.1
-3B 50 12.0 20 90.0
-3¢ 13 7.7 17 100.0
-3D 23 16.3 21 95,2
-3E ‘ 40 12.5 20 95.0
_4A 24 4.2 16 56.3

4. Crossing block entries

Twenty-six crossing block entries were screened in RA-9 blight
nursery and the results are given in Table 71. A1l ICP-231, ICP-6974
(Pant A-3), ICP-28 (Pusa Ageti), ICP-7182 (BDN-1) and ICP-7065 proge-
nies showed uniformly low blight incidence, whereas all ICP-6915, ICP-
7120 (No. 148), ICP-6971, ICP-6997, ICPL-1 and ICPL-2 progenies recor-
ded more than 20% blight incidence. Only ICP- 4779 (NP-69) showed
intermediate type of reaction. All resistant, intermediate and suscep-
tite lines are being used in the breeding program to understand the
pateern of inheritance and to evolve cultivars with blight resistance
character.

Table 71. Incidence of Phytophthora .blight in grossing block entries
in the field nursery

Pedigree No. of % Blight
plants

"ICP-6915-P18@ 19 73.7
-231 (2366-1-P58) 22 0.0
-6974-28R-10-BR-BR-BA 44 9.1
-360-10-BR-BR-HAA 35 8.6
-99Q-2R-BR-4BA-BA 34 8.8
28-24-8-10-30-20-BR-BR-BR 47 8.5
-30-BR-BA-BR 33 12.1

-8Q-B@-BR-BR 22 0.0
-7120-(No.148-35R-10-4R-BQ) 45 95 .6
-519-48-10-B@ 41 56.1

-84R-4R-BR 46 28.3
Contd.
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Pedigree No. of % Blight

plants
ICP-7182-89Q-20-BR 49 6.1
-9CQ-20-BR 47 8.5
-918-1@-8@ 45 0.0
-7065-228-39-58-B8 34 . 8.8
-290-3R-10-BR ' 38 10.5
-332-68-19-B8 51 0.0
-4779-(NP-69-73Q-18-3-BR) 49 10.2
-73@-85Q-68-20-BR 33 6.2
-920-4Q-3R-BR 28 32.1
-6971-320-68-7R-50-BA 25 36.0
ICPL-1 (6971-32@-830-3R-5Q8-3R-BR-BR-BR) 37 37.8
ICPL-2 (ICP-6971-83R-50-9R-BR-BR-BR) 23 60.9
ICP-6997-58-30-3R-BQ 44 100.0
-878-20-10-B@ 32 100.0
-1080-20-1@-B@ 38 97.4

B. Progenies from blight promising germplasm and parental Tines

Thirty-three progenies from germplasm and parental Tines selected
in 1977-78 blight nursery were again tested for the blight reaction in
1978-79 season in RA-9 field. The list of progenies showed low blight
and number of plants selected are given in Table 72 (see APPENDIX XXXVIII).
0f the 33 progenies screened, 13 showed Tow blight. From these, indivi-
dual resistant and agronomically desirable plants were selfed and seeds
were collected for further tests.

Table 72. List of progenies of germplasm and parental 1ines which
showed "Tow' blight in field nursery 3/

S1. No. Pedigree No. of % Blight No. of plants
plants selected
1 ICP-3-P18 23 4.3 10
2 -31-P1@ 22 18.2 0
3 -102-P18 24 0.0 0
4, -301-P18 26 0.0 10
5. -309-P18 14 0.0 10
6 -1204-P18 24 8.3 10
7 -3868-P1@ 27 3.7 4
8 -4234-P1Q 25 16.0 0
9. -6526-P28 19 15.8 0
10. -6929-P18 23 4.4 8
11. -7175-P1@ 31 0.0 7
12. -7199-P18 26 3.9 9
13. -K-28-P18 30 3.3 6

a/ The susceptible check, Hy-3C, showed 87.8% blight incidence.
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C. Progenies from blight promising lines

One hundred and twenty-nine progenies from Phytophthora blight pro-
m's*ng lines were screened in the blight nursery, RA-9. The progenies
were selected either from field or from pot screenings conducted during
1977-78. The list of progenies which showed low blight and the number of
plants selected are presented in the Table 73 (see APPENDIX XXXIX). Of
the 129 progenies tested, 92 seemed promising against the blight.

Twenty-eight lines were selected as blight resistant through 'pot
culture' screening and they were planted in the field. Confirmation of
the'r resistance to Phytophthora blight was obtained in the field.

Table 73 List of progenies of promising lines which showed low blight
in RA-9 nursery 4/

Pedigree No. of % Blight No. of plants
plants selected

ICP-24-P18 22 0.0 8
-P2@ 23 4.4 10
-2376-P18 16 6.3 9
-P2@ 14 7.1 N
-3753-P1@ 21 4.8 19
-P2g 21 0.0 15
-P38 25 8.0 8
-P4@ 18 0.0 5
Pant-A3-P1@ 24 8.3 10
-pP2@ 13 7.3 8
-P38 27 3.7 6
-P4g 25 4.0 4
ICP-7065-P1@ 15 0.0 10
-P28 24 8.3 12
-P3@ 17 5.9 9
-P4@ 21 95 11
BON-1  -P1R 31 3.2 16
-P2@ 26 7.7 20
-P3@ 18 0.0 16
-P4g 19 5.3 6
Pusa Aget1-P1g@ 23 8.7 15
-P28 27 7.4 18
-P3@ 20 0.0 17
-P4g 24 8.3 0
-P6R 24 8.3 21
-P78 22 4.6 20
-P8R 26 0.0 22
-P98 24 0.0 12
Contd
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Pedigree No. of % Blight No. of plants
plants selected

ICP-113-P1R 19 0.0 19
-p2R 27 0.0 15
-P3R 17 0.0 12
-P4g 14 7.1 10
-231-P1@ 26 3.8 9
-P2@ 22 0.0 9
-P3R 23 8.7 8
-P4g 23 4.3 7
-339-P18@ 28 3.6 13
-P2R 22 9.1 5
-P38 29 3.5 0
-P4g 25 4.0 9
-758-P1@ 15 0.0 1
-P2 16 0.0 5
-P30 21 9.5 4
-P4@ 20 0.0 10
-1175-P28 22 9.1 4
-P38 24 8.3 10
-P4g 26 7.7 12
-1208-P18 13 0.0 8
-P28 8 0.0 6
-P3R 22 9.1 15
-1209-P38 25 8.0 5
-P4R 21 0.0 13
-1510-P28 17 0.0 7
-1522-P58 19 0.0 16
-1529-P2@ 17 5.9 3
-P3@ 30 6.7 6
-P5@ 20 5.0 9
-1531-P18 20 0.0 11
-P3@ 26 7.7 10
-PaQ 22 9.1 17
-1535-P38 28 3.6 5
-P4gQ 30 10.0 10
-P5@ 21 9.5 8
-1587-pP28 25 0.0 16
-P3@ 22 0.0 7
-1622-P28 27 7.4 16
-P3R 22 9.1 9
-P4Q 16 12.5 7
-1643-P1R 6 0.0 6
-P28 13 7.7 10
-P38 21 4.8 7
-1686-P3@ 3 6.5 6
Contd.
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Pedigree No. of % Blight No. of plants

plants selected
[CP-1708-P28 26 3.9 7
-P4g 13 0.0 6
=214 33 9.1 15
-580 43 4.7 12
-752 40 5.0 12
-913 4 9.8 1
-934 46 8.7 12
-1088 47 8.5 12
-1090 51 9.8 12
-1120 46 0.0 10
-1123 51 9.8 12
-1149 49 8.2 ]
-1150 50 10.0 12
-1151 48 8.3 10
-1258 50 10.0 12
-1321 47 8.5 12
-1529 48 6.3 10
-1535 46 8.7 12
-1570 42 7.1 12
-1586 49 8.2 7

a/ The susceptible check, Hy-3C, showed 87.8% blight incidence.

D. Wilt promising progenies

One hundred and four progenies selected from the wilt sick plot for
wilt resistance were tested in the blight nursery to identify the proge-
nies having wilt and blight resistance. The list of wilt promising pro-
genies which showed low blight are given in Table 74 (see APPENDIX XL).
Fifty-eight progenies showed low blight out of 104 tested. From these,
resistant and agronomically desired plants were selfed and seeds were
collected for further studies.

Table 74. List of wilt promising progenies which showed low Phytophthora
blight in field nursery 9/

Pedigree No. of % Blight No. of plants
plants selected
T-17-W1 @-W2R-W1Q 25 8.0 5
-W3R-W18 24 0.0 4
-W5R-W18 25 0.0 4
-W9R-W1e 24 4.2 3
-W12@-W18 24 8.3 4
Contd
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Pedigree No. of % Blight No. of plants

plants selected
T-17-W18-W138-W18 23 4.3 s
-W17R0-W18 25 4.0 1
-W2R-W1R-W38 27 0.0 4
-W70-W1Q 20 20.0 4
~W9R-W28 27 0.0 3
~W3-W38-W2Q 29 6.9 3
-WaR-W28Q 22 9.1 5
-W6R-W1R 17 0.0 5
-W78-W18 27 3.7 5
-W9R-W18 25 8.0 5
NP(WR)-15-W1R-W78-W1Q 23 8.7 0
-W120-W28 30 10.0 5
-W17@-W38 25 8.0 6
-W208-W78 22 18.2 0
-W210-W1R 27 18.5 5
-W20-W3R-W1R 23 13.0 5
-W58-W18 23 4.5 3
-W128-W1R 24 4.2 0
-W3R-W8R-W1R 25 16.0 5
-W9R-W1A 19 15.8 0
-W148-W18 27 3.7 5
-W15R-W1R 27 11.1 4
-W17Q-W78 24 4.2 0
-W188-W1R 22 9.1 0
E x E-RbB-W5R-W1Q-WAR 19 0.0 10
73039-RbB-W4Q-W1Q-W198 28 10.7 10
-W2@-W3Q 25 4.0 9
ICP-6970-S1@-W3R 24 8.3 4
-Wag 26 0.0 5
-S2R-W38 26 3.9 4
-S78-W18 24 8.3 5
-S108-W18 26 3.8 4
No.1258-W2Q-W5R-W3R 26 0.0 5
15-3-3-W2Q-W13Q-W4R 25 0.0 2
20-1-W18-W4R 24 0.0 6
KWR-1-W1Q-W5@-W38 26 0.0 5
-W2R-W2R-W18 26 7.7 0
-W78-W8h 26 19.2 0
-W130-W2R 25 20.0 5
-W3R-W1Q-W3R 22 13.6 0
-W11@-W4R 27 14.8 5
ICP-1-6-W2@-W18 16 12.5 0
-W3R-W18 24 8.3 4
-W5@-W2R 26 3.9 5

Contd.
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Pedigree No. of % Blight No. of plants

plants selected

ICP-4745-4-W58-W3R 7 0.0 0
-WAR 22 0.0 4
-6426-4-W4Q-W8A 23 0.0 5
-2812-W4Q 26 7.7 5
-4698-W1@ 26 7.7 4
-5174-W18 30 0.0 5
-6927-W18 22 9.1 0
-7424-W3Q 23 8.7 3
-7549-W38 25 20.0 5

a/ The susceptible check, Hy-3C, showed 87.8% blight incidence.

E. Sterility mosaic resistant progenies

1. Germplasm selections

One hundred and six germplasm selections resistant to sterility
mosaic were screened for Phytophthora blight resistance in RA-9. The
list of twenty-seven germplasm selections which showed low blight are
presented in Table 75 (see APPENDIX XLI). From these, the resistant and
agronomically desired plants were selfed and seeds were collected for
further studies. These 106 selections were also screened in 'pot cul-
ture' and the results are presented elsewhere in this report.

2. Breeding material

One hundred and seventy-four sterility mosaic resistant proge-
nies from F4, Fg, Fg and F, generations and one parent were screened in
the blight nursery. The sammary of the results and number of plants
selected are given in Table 76 (see APPENDIX XLII). Ninety-three proge-
nies showed low blight. The resistant and agronomically desired plants
were selected and selfed seeds were collected for further testing.
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Table 75. List of steri]itﬁ mosaic resistant Erogenies gaermglasm
selections) which showed Tow Phytophthora blight in field

nursery
Pedigree No. of % Blight No. of plants
plants selected
ICP-4866-1-S38 26 0.0 5
-4885-1-S18 39 7.7 5
-5097-1-538 31 9.7 2
-5436-1-528 22 9.1 4
-5651-1-53@ 27 7.4 5
-5656-1-52@ 31 3.2 5
-7185-1-51@ 37 5.4 5
-7194-1-54@ 28 0.0 5
-7246-2-598 10 10.0 0
-7414-1-53R 26 0.0 5
-7445-4-550 28 7.1 0
-7864-1-558 23 9.6 0
-8075-2-528 24 8.3 2
-8094-1-528 34 8.8 2
-8101-2-528 21 9.5 5
-8102-5-S18 24 0.0 4
-8103-3-528 30 0.0 4
-8106-2-S58 32 0.0 5
-8111-2-S18 30 0.0 4
-8121-2-518 30 3.3 2
-8130-5-548 20 5.0 2
-8132-2-538 25 4.0 4
-8137-4-54@ 28 7.1 2
-8144-3-538 29 3.5 4
-8147-1-528 34 0.0 2
-8151-7-548 24 0.0 2
-8161-1-518 42 4.8 2
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Table 76. List of sterility mosaic resistant progenies (breeding mate-
rial) which showed Tow Phytophthora blight in field nursery

Cross No. Pedigree Genera- - No, of SPP  No. of SPP No. of
tion tested showed 20% plants
and less selec-
blight ted
74360 ICP-7035 x ICP-7065 F, 66 29 255
74363 HY-3C x ICP-7065 Fq 21 - 9 56
73047 Pusa Ageti x JA275 F5 36 29 74
73047 " F6 15 15 92
73047 " Fy 26 11 89
74236 ICP-6997 x No.148 Fg 10 0 0

F. Sterility mosaic resistant and wilt promising progenies

Eighteeen progenies which were identified as promising against steri-
1ity mosaic and wilt were screened for blight resistance in RA-9. The re"’
sults are presented in Table 77. Al1 18 progenies from JA-275, ICP-7035
and HY-3C were highly susceptible to the blight. The blight incidence
ranged from 81.8% to 100.0%.

Table 77. Results of the screening of sterility mosaic resistant.and
wilt promising progenies for Phytophthora blight in RA-9
nursery

Pedigree No. of % Blight

plants

JA-275-S1R-S270-W28 16 100.0
-5398-W2Q 13 92.3
-S5428-W1Q 15 100.0
-S45@-W3R 22 81.8
-S460-W58 26 96.2
-S30-512@-W4R 12 100.0
-S15@-W38 11 100.0
-S16@-W3R 21 100.0
ICP-7035-S450-S6R-W2A 11 100.0
-S200-W2@ 23 100.0
-S238-W28 : 13 100.0

Contd
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Pedigree No. of % Blight

plants

HY-3C-S58-S1R-W2R 11 100.0
-S3R-W3R 25 100.0

-54@-W18 25 100.0
-S8R-W50 21 100.0
-59@-W2@ 25 100.0
-S258-S10-W3R 25 100.0
-S118-W2@ 27 96.3

G. Materials collected from Madhya Pradesh

Seven pigeonpea materials collected from Madhya Pradesh during
disease survey and two lines given by Pigeonpea Breeding unit were
screened for blight resistance in RA-9 nursery and the results are
presented in Table 78. The blight incidence in these materials varied
from 5 to 80%. Of the 9 materials screened, seven showed low blight
incidence.

Table 78. Results of screening materials collected in surveys in Madhya
Pradesh and elsewhere to Phytophthora bTight in the field

nursery
Pedjgree No. of % Blight
’ plants

Hoshangabad (M.P.) 25 4.0
Bairagarh " 26 11.5
Bhaura " 22 63.6
Akalpur " 26 15.4
Pathrata " 23 4.3
Ratanpur " 14 21.4
Tanda " 10 80.0
ICP-7086 (Breeding unit) 20 5.0
T-15-15 (Aujarat) M.S. 42 14.3
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H. ACT (A1l India trials) materials

Fifty-eight Tines received from the A1l India Coordinated Pulse
Improvement Project (includes EACT, ACT-1, ACT-2 and ACT-3) were screened
for blight reaction in the RA-9 nursery. The detailed results are presen-
ted in APPENDIX XLIIE. In EACT out of 12 lines screened, only one H-73-20
showed least blight (8.9%) and recorded more grain yield/plant (22.1 g).
A1l the ACT-1 Tines were susceptible to blight. The grain yield/plant was
more (24.88) in ICPL-6. Out of 16 ACT-2 lines screened, four lines showed
low blight incidence. The least blight incidence (5.1%) coupled with
higher grain yield/plant (41.0 g) was recorded in ¢v. BDN-1. Four ACT-3
lines out of 16 screened also showed less than 20% blight. AS-29 recorded
higher grain yield/plant (61.3 g) and least blight incidence (11.3%).

I. Blight in the sterility mosaic screening nursery

During 1978-79 sterility mosaic screening work was carried out in
M-4 (Vertisol) field. The rainfall was unusually more during the early
crop growth period and there was water stagnation in that field for a long-
er period. These conditions being favourable for Phytophthora blight,
caused considerable damage to many of test Tines.

Observations were made on 2244 germplasm single plant progenies and
145 sterility mosaic promising lines for the blight incidence. The re-
action of lines/progenies was classified into 10 groups based on percent
blight. The results are given in Table 79.

Table 79. Grouping of sterility mosaic promising germplasm 1ines/pro-
genies based on Phytophthora blight incidence in M-4 field

Blight No. of SPP of No. of promising lines
germplasm from germplasm
0-10% 1443 104
11-20% 280 29
21-30% 185 9
31-40% 137 2
41-50% 85 1
51-60% 31 0
61-70% 25 0
71-80% 23 0
81-90% 5 0
91-100% 30 0
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IV. LABORATORY/NET HOUSE STUDIES

A. Isolation and identification of Phytophthora from material collected
in survey trips and at ICRISAT Center

During 1978 rainy season, a survey trip was made to Delhi and Kanpur
in northern India to observe the Phytophthora blight incidence and to ob-
tain fungus isolates. The details of the survey trip are presented else-
where in this report. A1l the isolations were made either on PVP3/ or PDA
media and identified as species of Phytophthora based on mycelial swellings
and sporangial characters. All isolates were maintained either on PDA or
V-8 juice agar.

As regards the identification of the species of Phytophthora causing
blight on pigeonpea, Pal et al (Indian Phytopath. 23:583-587, 1970) had
identified the organism as P, drechsleri Tucker var. Cajani Pal, Grewal,
and Sarbhoy. In a later investigation of the same disease in India by
Amin et al (Mycologia 70: 171-176, 1978) the causal organism was reported
as P. eajani, Amin, Baldev and Williams, a new species., When ICRISAT
Phytophthora isolates were sent to Dr. D.J. Stamps, Phytophthora taxono-
mist at the Commonwealth Mycological Institute, Kew, England, she opined
that the pigeonpea Phytophthora sp. was close to P. vignge. To proceed
with the present breeding program for resistance in pigeonpea cultivars
at ICRISAT it was important to resolve the confusion as to the identity of
the causal organism of the blight of pigeonpea. We therefore undertook a
detailed study of several isolates of Phytophthora from blighted pigeonpea
collected from several locations in India to critically determine whether
one or more species of the genus involved.

Most of this work was done by Dr. J. Kannaiyan during a brief visit
with Dr. Donald C. Erwin and his colleagues at the Department of Plant
Pathology, University of California, Riverside, California, where more than
1000 Phytophthora type culture collections are available for comparative
studies.

The Phytophthora 150lates used in this study were obtained from the
following locations in India: P2 (ICRISAT - Hyderabad), P3 (Delhi), P4
(Kanpur), P5 (Kalyanpur), and P6 (Deeg). These cultures have been depo-
sited in the culture collections of the Department of Plant Patho]ogy,
University of California, Riverside and of the Commonwealth Mycological
Institute, Kew, England. Pal et al's type culture, P. drechsleri var.
eajani, was also collected from the Indian Agricultural Research Institute,
Delhi type culture collections. Various experiments were conducted with

a/ PVP - Cornmeal (infusion from solids) - 2g; agar - 1§ g; Pimaricin -10-
ppm; Vancomycin - 200 ppm; and PCNB - 100 ppm. pH adjusted to 6.0.
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these six isolates and four type cultures, viz., P. eryptogea (P-1088),
P. drecheleri (P-1087), P. megasperma (P-1057) and P. vignae (P-606).

1. Growth rate

The growth rates of the six pigeonpea isolates and four type cul-
tures were studied on clear V-8 juice agar (CV-8JA), at the following
temperatures: 5, 9, 15, 21, 24, 27, 30, 33, 36 and 39°C. For this a plug
(5 mm dia) of inoculum from each culture was placed in the center of
90 mm sterilized plastic petri dishes containing the solidified CV-8JA
medium. The final data on the colony diameter ?minus 5 mm initial plug)
was recorded on 5th day and the results are presented in Table 80 and
Figs. 2 and 3.

Table 80. Comparison of the effect of temperature on radial growth (mm)
of several isolates of Phytophthora from Cajanus cajan with
several known species on clarified V-8 juice agar 9/

Isolates Temperature (t)

5 9 15 21 24 27 30 33 36 39
P2 0 1 30 5 72 79 8 8 5 0
P3 0 3 32 5 7N 79 8 79 48 0
P4 0 1 31 5 71 76 76 64 35 0
P5 0 1 28 5 66 74 72 63 37 O
P6 0 2 32 60 67 76 77 67 5 0
Phytophthora drechsleri 0 2 19 53 71 78 8 74 45 0
var. cajanti
P, drechsleri 2 15 38 55 65 70 68 68 34 0
P. eryptogea 8 19 41 64 69 68 41 7 0 O
P. megasperma 6 19 42 61 72 718 75 3 0
P. vignae 0 0 21 38 4 4 37 25 0 0

a/ Average of 4 replications.

The optimum temperature for grgwth of all six pigeonpea isolates
was 27-33°C, minimum 9°C and maximum 36°C. Comparative studies made with
cultures of P. cryptogea, P. drechsleri, P. megasperma, and P. vignae indi-
cated that the growth rate of pigeonpea isolates resembled that of the

P. drechgleri culture.



FIGURE 2. COMPARATIVE CARDINAL TEMPERATURES FOR GROWTH OF THE PIGEONPEA PHYTOPHTHORA ISOLATES ON CV-8JA
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2. Morphological studies

_The morphology of six pigeonpea isolates and four type cultures
was studied on potato-dextrose-agar (PDA), cornmeal agar (CMA), CV-8JA
and 2% malt agar. A 5-mm mycelial plug of each culture from CV-8JA was
placed on.the center of 90 mm petri dishes containing solidified medium
and were incubated at 260C. Observations were made 7 days after incuba-
tion and details are given in Table 81. The observations revealed that

the colony morphology of pigeonpea isolates and four type cultures varied
considerably on four media.

3. Sporangia

Sporangia were obtained by transferring 5 mm inoculum plugs from
the outer edge of a growing colony on CV-8JA to petri dishes (50 mm in
dia) containing 5 ml of diluted clarified V-8 juice broth (1:5). The
plates were then incubated under Westinghouse 40 Watt fluorescent lamps
at an intensity of 1300 uWecm2 (12 hr 1ight/12 hr dark cycle), after which
the medium was removed and replaced by fresh distilled water. The cultures
were then incubated for a further 24 hr period after which abundant spo-
rangia wee formed.

Proliferating sporangia were produced by all pigeonpea isolates.
Size of sporangia in all isolates were similar, ranging from 42-83 x 29-48
um (avg. 61.8 x 37.3 um). The measurements are also comparable to publish-
ed data on sizes of sporangia of P. eryptogea, P. drechsleri (Tucker, C.M.
1931. Taxonomy of the genus Phytophthora de Bary. Univ. Missouri Expt. Sta.
Bull. 153: 208 pp; Waterhouse, G.M. 1963. Key to the species of Phytoph-
thora de Bary. Mycol. Pap. 92: 1-22), and P. cajani (Amin et al. 1978,
Phytophthora cajani, a new species causing stem blight on Cajanus cajan.
Mycologia 70: 171-176)and P. drechsleri var. cajani (Table 82). The
sporangial stalk of our isolates was either narrowly tapered or widened
somewhat at the base of the sporangium.

A1l six pigeonpea isolates had sporangium morphology similar to
that described by Waterhouse (1963) for both P. eryptogea and P. drechs-
lert. Although P. cryptogea and P. drechslert are similar in general
morphology, these two species have been separated by Waterhouse (1963)
based on the following characteristics: P, eryptogea has smaller sporangia
(avg, size 37-40 x 23 um, max. 55 x 30 um) than P. drechsleri (avg. size
36-50 x 26-30 um, max. 70 x 40 um). P. cryptogea produces sporangia
sympodially and the sporangia have conspicuous vacoules. Also sporangia
of P, eryptogea are less variable in shape than P. drechsleri. P. drechs-
leri sporangia have been described as broadly obpyriform to elongated ob-
pyriform, some times asymmetrical and tapering at the base. Based on these
criteria, our isolates resemble P, drechsleri more closely than P. erypto-
gea,
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Table 81. Morphological characters of several isolates of n ccriz<ora from Jzjanus cajar with several known species on four different media
Isolates Morphological characters on
Cornmeal agar 27 MaTt agar CV-BJA PDA
1 2 3 4 5

P2 (Hyderabad)

P3  (Delhi)

P4 (Kanpur)

PS5 {Kalyanpur)

Colony amorphous, not finely radi-
ate, margin entire, no pattern,
colony fairly aerial throughout,
hyphae very thick, very small ir-
regular hyphal swellings, distan-
ce between branch irregular and

no spores.

Colony appears finer than P2. No
definite colony pattern, colony
slightly fluffy at the centre,
hyphae smoother at the margin of
the colony than at the centres,
hyphae at centres of colony very
irregular with hyphal swellings
adorned with small projections.
Distance between branches ir-
reqular. No spores.

Very similar or identical in
morphology to P3.

Very similar to P3. Growth
perhaps a little slower,
colony slightly stellate
or exhibiting a faint flame
pattern. No spores.

Colony amorphous, no pattern,
moderately aerial throughout,
margin entire, hyphae stout,
thick, branching not all at
right angles to the parent
hyphae. No spores.

Colony pattern like a flower
with small, pointed petals.
Aerial hyphae slight to mo-
derate. Hyphae generally
smooth, some times slightly
coraloid with small hyphal
swellings. Branching not
always at right angles to the
parent hyphae. No spores.

Colony pattern like a flower,
but with fewer points than P3.
Growth slightly slower than

P3, colony margin scalloped.
Hyphae stout, generally smooth,
some few small sweilings. Bran-
ching not generally at right
angles. No spares.

Colony pattern more or less
identical to that of P3.
Hyphae slightly more coralo-
id than those of P4. Hyphae
with small projections, not
botryoidal. No spores.

Amorphous, dense aerial, hyphae
irregular in width, generally
smooth.

Colony densely aerial,
amorphous , hyphae
smooth.

Strong camellia. Definite flower
pattern, small petals with
points. Hyphae always coraloid
but not botryoidal, small pro-
jections.

Colony with dense aerial
mycelium, a sligntly stel-
late pattern faintly visi-
ble. Hyphal smooti and
branching irregular.

Colony not quite as densely Pattern as above
aerial as above, slightly

radial. Hyphae smooth.

Branching irregular. Growth

in a pattern of faint concen-

tric rings.

Less aerial mycelium than Pattern as above
P3. Colony somewhat radiate,

but still very dense. Hy-

phae generally smooth, with

some slightly coraloid.

Branching irregular, concen-

tric rings visible.

Contd.
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Table 82.  Comparison of the size of sporangia of several isolates of
Phytophthora from Cajanus cajan With several known species

Isolates Size ( ym )/ Length:Breadth ratio

P2 42-83 (66) x 29-46 (37) 1.7:1

P3 50-76 (64) x 29-42 (36) 1.7:1

P4 46-74 (61) x 31-48 (40) 1.7:1

P5 48-64 (54) x 29-42 (35) 1.5:1

P6 . : 50-73 (62) x 33-48 (38) 1.5:1

Phytophthora drechsleri 56-73 (64) x 32-46 (38) 1.6:1

var. eajant

P. cajani b/ 49-82 (60) x 19-44 (32) 1.7:1

P. cryptogeaE/c/ Avg.37-40 x 23 (max. 55 x 30) 1.7:1

P. drechsleri = Avg.36-50 x 26-30(max.70x 40) 1.7:1

3/ Da%a in parentheses is the mean based on 50 measurements for each
value.

b/

Amin et al. (1978)
¢/ aterhouse (1963)

4. Mating studies

Observations on oogonial and antheridial formation were made on
carrot agar medium and a modified CV-8JA which contained P-Sitostero]
(30 mg/1), Tryptophan (20mg/1), CaClp, H,0 (100 mg/1) and Thiamine (1 mg/1)
A plug (5 mm dia) of each pigeonpea Phytophthora isolate was placed in
90 mm petri dishes cont?ining the solidified medium opposite (20 mm apart
to a 5 mm plug of the A' or A2 mating type of either P. drechsleri(P-1087
P. cinnamomi(Pc-40 and Pc-140), P. eryptogea (P-1016) or P. cambivora
(P-592). A1l cultures were incubated at 25°C in darkness for 3 weeks be-
fore observations were made. A1l media used are described in the review
by Ribeiro (A sourcebook of the genus Phytophthora. J. Cramer, Lehre,
W. Germany. 420 pp, 1978).

Mating experiments with Al and A2 mating types of above species
of Phqtophthora indicated that all of ICRISAT pigeonpea isolates were of
the Al mating type. The isolate designated as P. drechsleri var. cajani
was also Al mating type. The greatest number of oogonia and cospores oc-
curred in matings with the A2 type of P. cryptogea. Antheridia and oogo-
nia differed in these interspecific matings. Bicellular antheridia was
noted in some interspecific crosses with P. cinnamomi (Table 83 and 84).
Variation in oogonial sizes was noted when interspecific crosses were
made with the AZ mating type of P. cinnamomi on the modified CV-8JA and
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on carrot agar. Qospores sizes however varied little (Table 83, 84, 85,
86 and 87). A greater number of bicellular antheridia was observed on
carrot agar medium than on the modified CV-8JA. Oospores were not formed
in cross P5 x Pc-40 on carrot agar. Oospores were formed in the modified
CV-8JA in the modified CV-8JA in cross P5 x Pc-140 (Table 84). OQogonia
with a verrucose outer wall were observed only in certain crosses with A
mating type of P. cambivora (Table 85). The frequency of oogonia with
verrucose walls varied in crosses with different pigeonpea isolates. A
majority of the oogonia were verrucose in cross P5 x P. cambivora while
there were none in the cross P3 x P. cambidvora (Table 85).

A few deeply pigmented oospores were observed in single cultures
of pigeonpea isolates, when incubated on oatmeal agar at 300C for 3 weeks.
No sexual structures were observed at any other temperature on any other
medium.

The formation of oospores has also been used as a criterion for
separating P. eryptogea and P. drechsleri. Waterhouse (1963) reported that
P. drechsleri did not form oospores when crossed with P. cinnamomi. Our
studies indicate that oogonia formed readily in crosses with P. cinnamomt,
but the number produced varied with the isolate of P. drechsleri used.
Shepherd! (1978) recently reported a detailed study of inter and intra-
s?ecific mating behaviour of several Phytophthora species. He found that

isolates of P. drechsleri/P. eryptogea readily formed oogonia when mated
with P. cinnamomi, but not crossed with the A2 mating type of P. drechsleri
or of P. cryptogea. Our mating tests agree in general with Shepherd's
findings.

5. Pathogenicity tests

For these studies, 'pot culture' technique was used. Pathogeni-
city tests using 28 plant species indicated that representative pigeonpea
isolates P2, P3 and P4 were specific to pigeonpea and some Atylosia spp.,
a closely related wild species commonly found in India (Table 88).

- In another test, 30 Phytophthora isolates (5 ICRISAT isolates +
P drechsleri var. cajani + P. parasitica, a Puerto Rico pigeonpea iso-
late) were tested on two pigeonpea lines; viz., ICP-7065 and HY-3C by
following 'pot culture' technique. The results presented in Table 89
indicate that ICP-7065 showed resistant reaction (within 10% blight) to
only two pigeonpea isolates (P2 and P. drechsleri var. cajani) and to
all non-pigeonpea isolate. But HY-3C was susceptible to all seven pigeon-
pea isolates and to one pine isolate, P. drechsleri (this isolate was
non-pathogenic in a repeat test). It rema1ned free from all other non-
pigeonpea isolates. This indicates the probability that races of Phytoph-
thora exist within the collection of isolates from pigeonpea.

]Shepherd, C.J. 1978. Mating behaviour of Australian isolates of Phytoph-

thora species. 1. Inter- and intra-specific mating. Aust.J.Bot. 26:
123-138.
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Table 83.  Formation of se;ua] organs in crosses between Phytophthora
isolates from pigeonpea & an A2 mating type of P. einnamomi
(Pc40) on carrot agar medium
Mati S 3/ gogoni .. b/ )
atings ex organs ogonia Antheridia~' Oospores Thickness
(um) (pm) (um) of oo0spo-
re wall
(pm)
P2 x Pc40 ++ 37-48 (43) 17-37(24) «x 34-44(38) 3-5 (4)
15-20(17)
P3 x Pc40 +++ 29-48 (40) 15-29(18) «x 25-44(35) 2-5 (4)
12-21(16)
P4 x Pc40 + 35-42 (39) 17-29(22) x 29-40(34) 2-4 (3)
12-21(16)
P5 x Pc40 0 -- -- -- -~
P6 x Pca0 ++ 27-37 (32) 15-19(16) x 23-31(27) 2-3 (2)
15-19(16)
pdcS x Pcan  ++ 29-37 (32) 17-29(21) x  25-32(28) 2-4 (3)

15-19(16)

a/

Number of oogonia are indicated:+ = 1-10 ooginia; ++ = 11-20 oogonia‘

and +++

b/

above 20 ooginia per low power microscope field (100X

On crosses P3 x Pc40 and P4 x Pc40 a few bicellular antheridia were
present; and in crosses P2 x Pc40 and Pdc x Pc40 about 50% of the
antheridia were bicellular.

¢/

Pdc = P. drechsleri var. cagjant.
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Table 84.

Formation of sexual organs in crosses between Phytophthora

isolates from pigeonpea and an AZ mating type of P.cinna-

momz (Pc140)on a modified clarified V-8 juice agar medium

Sex a/

Antheridiaéf

Matings Oogonia Oospores Thickness
organs (um) (um) (pm) of oospo-
re wall
(um)
P2 x Pcl40 +++ 35-46 (40) 15-25 (19) x 31-40 (35) 2-5 (4)
15-21 (17)
P3 x Pcl40 +++ 25-35 (31) 10-19 (15) x 21-31 (26) 2-4 (3)
10-21 (15)
P4 x Pcl40 ++ 29-46 (34) 12-23 (17) x 25-42 (31) 2-4 (3)
12-19 (16)
P5 x Pcl40 ++ 27-35 (32) 12-19 (15) x 21-31 (27) 2-4 (3)
10-19 (15)
P6 x Pcl40 ++ 33-42 (37) 15-25 (19) «x 29-37 (34) 2-4 (3)
15-21 (18)
pdc® x Pcl40 +++  29-44 (37) 15-31 (19) x  25-34 (31) 2-4 (3)
12-19 (16)
a/
Number of oogonia are indicated: ++ = 11-20 oogonia and +++ = above 20

oogonia per low power microscopic field (100X).

b/

~ On crosses P2 x Pcl140, P4 x Pc140, and P6 x Pc140 a few bicellular an-
theridia were present; and in cross Pdc x Pc140 about 50% of the an-
theridia were bicellular.

c/

~ Pdc = P. drechsleri var. eajani.
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Table 85. Formation of sexual organs in crosses between Phytophthora

isolates from pigeonpea and an AZ mating type of P. cambi
vora (P592) on a modified clarified V-8 juice agar medium

. a .
Matings Sex—/ Oogon1a§/ Antheridia Oospores Thickness
organs  (um) (um) (um) of oospore
wall
(um)
P2 x P592 0 -- - - -
P3 x P592 +++ 27-44 (35) 12-21 (16) x 21-38 (30) 2-4 (3)
12-19 (16)
P4 x P592 + 33-42 (38) 17-40 (26) x 31-38 (34) 2-4 (3)
15-23 (19)
P5 x P592 + 33-42 (36) 12-21 (16) x 27-35 (31) 2-5 (3)
12-19 (16)
P6 x P592 0 -- -- -- --
pdc¥ x Ps92 +  37-40 (38)  12-19 (16) x  31-33 (32) 3-3 (3)

a/
Number of oogonia are indicated: + = 1-10 oogonia and +++ = above 20
oogonia per lower microscopic field (100X).

b/
On crosses P5 x P592 and Pdc x P592 about 50% of the oogonia were with
verrucose walls.

c/
Pdc = P. drechsleri var. cajani.
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Table 86.

Formation of sexual organs in crosses between Phytophthora

isolates from pigeonpea and an AZ mating type of P. drechs-

leri (P1087) on a modified clarified V-8 juice agar medium

Seng

b/

Matings Oogonia Antheridia Oospores—  Thickness
organs ?um) (um) (um) of oospore
wall
(um)
P2 x P1087 + 29-40 (35) 12-17 (15) x 27-35 (31) 2-4 (3)
12-17 (15)
P3 x P1087 ++ 24-35 (31) 12-21 (17) x 20-29 (25) 2-3 (2)
15-19 (16)
P4 x P1087 + 27-40 (34) 10-17 (15) x 23-35 (39) 2-5 (3)
12-17 (14)
P5 x P1087 ++ 27-35 (30) 12-19 (15) x 21-29 (26) 2-5 (2)
12-19 (15)
P6 x P1087 ++ 29-37 (33) 12-19 (15) x 23-31 (27) 2-3 (2)
12-17 (15)
pdc”/ x P1087 +++  20-44 (35)  12-21 (15) x  23-35 (28)  2-4 (3)
12-15 (13)

a/

Number of oogonia are indiated: +
+++ = above 20 oogonia per low power microscopic field (100X).

b/

= 1-10 oogonia, ++ = 11-20 oogonia and

On crosses P3 x P1087 and P6 x P1087 oospores were aplerotic.

c/

~ Pdc = P. drechsleri var. cajant.
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Table 87. Formation of sexual organs in crosses between Phy tophthora
isolates from Q1geongea and an A2 mating txge of P, erypto-
gea On a modified clarified V-8 juice agar medium

Matings SexE/ Oogonia Antheridia Oospores Thickness

organs  (um) (um) (um) of oospore
wall
(um)
P2 x P1016 +++ 26-41 (34) 0-17 é 22-34 (28) -5 (3)
2-19 (15
P3 x P1016 +++ 29-41 (34) 12-19 (15) x 22-34 (27) 2-5 (3)
12-22 (17)
P4 x P1016 +++ 31-41 (35) 12-17 (16) x 22-36 (27) 2-5 (3)
12-19 (16)
P5 x P1016 +++ 31-38 (34) 12-19 (15) x 22-31 (26) 2-4 (3)
10-22 (16)
P6 x P1016 +++ 26-36 (31) 12-17 (1 5) X 19-29 (23) 2-4 (3)
12-22 (17)
Pdc® x P1016 +++  29-38 (32)  12-19 g ;x 19-30 (23)  2-4 (3)
12-24

a/

Number of oogonia are indicated: +++ = above 20 oogonia per low power

microscopic field (100X).
b/

Pdc = P. drechsleri var. cajant.
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Table 88. Pathogenicity of Phytophthora isolates from pigeonpea (Cajanus
cajan) to various piant species

Plant species Phytophthora isolates?/
P2 P3 P4
Cajanus cajan (Cv. HY-3C) (pigeonpea) + + +
Cajarus cajan (1CP-7065) (pigeonpea) - + +
Osteospermun sp. (african daisy) - - -

Medicago sativum cv. Moapa (alfalfa) - - -
Persea indica (wild avocado) - - -
Citrug sinensis cv. mv sweet (citrus) - - -
Vigna sinensig L. (cowpea) - - -
Cucumig sativue L. cv. Straight-8 (cucumber) - - -
Solanum melongenum L. cv. Black Beauty (eggplant) - - -
Capsicum anmuum L. (pepper) - - -
Vinea minor L. (periwinkle) - - -
Solanuwn tuberosum L. cv. White Rose (potato) - - -
Carthamus tinetorius L. cv. N-10 (safflower) - - -
Glyeine max. L. (soybean) - - -
Helianthus anmuus L. cv. Summer Beauty (sunflower) - - -
Lycopersicum egculentum L. cv. Pearson (tomato) - - -
Crotalaria juncea L. {sunn-hemp) - - -
Phaseolus vulgarie L. (french bean) - - -
Phaseolus sp. (valor bean) - - -
Pisum sativum L. (pea) - -

Cicer arietimum L. cv. White panish (chickpea) -
Atylosia sericea (wilt plants related to pigeonpea)

"

A. platycarpa - - -
A. volubilis " + + +
A. searabaeoides " + + +
A. lineata " + + +
A. cajanifolia " + + +
A. albicans " + + +
a/

The + sign indicates the plants were susceptible.
The - sign indicates the plants were resistant.
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Table 89. Reaction of cultivars HY-3C and

ICP-7065 of Cajarus cajan

(pigeonpea) to different Phy.

tophthora species

Phytophthora isolates tested and hosts

Pigeonpea Tines=

HY-3C

a/
ICP-7065

P2

drechsleri var. cajani

cactorum (Blackwell's type) (P715)
colocasiae(P356)

eryptogea (P 187)

eryptogea (P637)

eryptogea (P1016)

eryptogea Pethybridge type (P1088)
capsiet type (P1091)

eitricola type (P716)
eitrophthora (P479) (citrus)
einnamomi (Pc40) (avocado)
cambivora (P592)

drechsleri (P568)

drechsleri (P852)

drechsleri (P1076)

drechsleri (P1087)

megasperma (P1057) (alfalfa)

megasperma -- high temp. isolate (P238) (alfalfa)

megasperma var. sojae (P406)

megasperma -- high temp. isolate (p240) (alfalfa)

parasitica {(P991)

parasitica (P1070)

parasitica (P968) ¢/  (pigeonpea)
palmivora (P550)

vignae (P606) (cowpea)

(pigeonpea)

[ TR N (R Y I TN I R N S D RO TN D AR NS T N T NS N TR BN SR SO S S A

i=a
~

[ 2 T~ [ R N TN N T SN N T NN N N Y NN N R A NN N R BN B S S S N |

a/

= The + sign indicates the plants were susceptible.

The - sign indicates the plants were resistant.

b/

Isolate was non-pathogenic in a repeated test.

</ Isolate from Puerto Rico.
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6. Designation of the causal agent of blight of pigeonpea as P.
drechslert f. sp. eajant

We cannot state unequivocally that the isolates described as P.
cajani by Amin et al. (1978) is the same as our isolates since the cul-
ture of this fungu_-have apparently been lost. However, the morphology
and size of sporangia of this isolate designated as P. cajani as repor-
ted by Amin et al. (1978) was similar to our isolates. Homothallism as
cited by Amin et al. (1978) does not differentiate P. cajani from P.
drechsleri since homothallic isolates of P. drechsleri have previously
been described by Tucker (1931) Qur studies showed that the isolates
P2, P3, P4, P5 and P6 were Al mating type when crossed with test AZ jiso-
Tates but at 30°C on OMA these isolates were homothallic.

Pal et al (1970) described chlamydospores. Our close observa-
tion by light microscopy indicated that the hyphal swellings were not
delimited by a septum. Therefore what we saw were not chlamydospores.

Our data support that the isolates P2, P3, P4, P5 and P6 should
be classified as P. drechsleri since they closely resemble the compara-
tive isolate of that species and with characteristics of sporangia des-
cribed by Tucker (1931 ). Although the 'forma speciales' concept has not
previously been used to classify host specific isolates of Phytophthora,
it appears to be appropriate here. The data in tables 88 and 89 indi-
cate that the isolate from pigeonpea are host specific. Therefore,

P. drechsleri f. sp.cajani is presented as the name for the Phytophthora
causing blight of pigeonpea. The designation is in conformity with the
International Rules of Botanical Nomenclature, Article 4 (Stafleu et al.
1972. International Code of Botanical Nomenclature. Utrecht, Nether-
lands, 426 pp). The term "variety" (eg. var. cajani) has been used by
Pal et al. (1970). The "variety" should be based on morphological dif-
ferences and not on host specific1t¥ The use of forma speciales was
recently proposed by Kuan and Erwin! (1978) in designating host speci-
fic isolates of P. megasperma.

B. Screening
1. Germplasm

More than 1400 germplasm accessions were screened by 'pot cul-
ture' technique. Planting, screening and recording observations were
done as described in Pulse Pathology (Pigeonpea) Annual Report, 1977-78 .
The results are presented in APPENDIX XLIV.

]Kuan, Ta-Li., and D.C. Erwin. 1978. The use of formae speciales to sub-
?ivide Phytophthora megagperma Drechsler. Phytopathology News. 12: 147
Abstr.).
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The percentage of blight varied from 0.0 to 100.0%. A list of
52 lines that recorded less than 10% blight is given below:

ICP-1788, -1950, -2153, -2376, -2505, -2673, -2682, -2719, -2736,
-2974, -3008, -3259, -3367, -3741, -3753, -3868, -3891, -3899, -3937,-4135,
-4141, -4168, -4699, -4752, -4882, -5450, -5860, -6865,-6952, -6953, -6956,-6974,
-7057, -7065, -7151, -7182, -7185, -7196, -7200, -7232, -7269, -7273,-7483,
-7533, -7624, -7657, -7672, -7692, -7701, -7746, -7749, and -7754.

2. Sterility mosaic resistant lines

One hundred and seventeen sterility mosaic resistant germplasm
salections were screened for blight resistance in 'pot culture' and the
results are presented in APPENDIX XLV. The 15 selections which showed less
than 10% blight incidence in the first test were screened again and the
results are given in Table 90. Average of two tests results indicated that
14 germplasm selections (only ICP-7185-1-6S@ showed more blight in the se-
cond test) recorded less than 10% blight.

Most of these sterility mosaic resistant germplasm selections were
screened in the blight nursery and the results are presented elsewhere in
this report. OQut of these 14 selections found resistant in the 'pot cul-
ture', 9 showed resistant reaction to the blight in field screening also.

Table 90. Summary of pot screening of sterility mosaic resistant germ-
plasm selections for resistance to Phytophthora blight

Ist Test 2nd Test
Particular No. of No. No. of No. Total Total Average
plants blighted plants blighted no.of no. percent
tested tested plants bligh- blight
tested ted
ICP-4765-3-558 8 0 7 0 15 0 0.0
ICP-4866-1-6S8* 10 0 18 0 28 0 0.0
ICP-5656-1-25@* 8 0 13 0 21 0 0.0
ICP-7185-1-658* 10 0 10 6 20 6 30.0
ICP-7197-3-518 N 0 5 1 16 1 6.2
ICP-7414-1-458* 11 0 9 0 20 0 0.0
ICP-8101-5-15@* 16 0 8 0 24 0 0.0
ICP-8106-2-558* 10 0 10 1 20 1 5.0
ICP-8120-1-15@ 9 0 6 1 15 1 6.7
ICP-8127-8-15R 10 0 17 0 27 0 0.0
ICP-8132-2-35@* 10 0 12 0 22 0 0.0
ICP-8139-3-158 14 0 10 0 24 0 0.0
ICP-8144-3-35@* 10 0 19 2 29 2 6.9
ICP-8147-1-25@* 10 0 11 0 21 0 0.0
ICP-8151-7-35R* 15 0 13 0 28 0 0.0
HY-3C (Susceptible) 15 13 12 10 27 23 85.2

* Also resistant in field screening.
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3. Reaction of blight promising lines (against P2 isolate) to P3
{Delhi) and P4 (Kanpur) isolates i

Thirty blight promising lines from 1977-78 screening were tested
against P3 (Delhi) and P4 (Kanpur) isolates along with P2 in 'pot culture'.
The test was repeated once and the results are presented in Table 91.

A11 the 30 lines showed susceptible reaction to both P3 and P4
isolates. Against P2 however, only 3 lines showed around 30% blight and
the remaining were resistant. More than 90% blight was recorded in all the
30 lines against P4 whereas against P3 most of the lines showed less than
50% blight.

Table 91. Results of pot screening of Phytophthora blight promising lines
(to P2 isolate) against P3 (Delhi) and P4 {Kanpur) isolatesd/

P2 Delhi Kanpur
ICP.No. No. of % Blight No. of % Blight No. of % Blight
plants plants plants

ICP-28 129 3.9 132 55.3 123 100.0
-113 122 4.9 124 45.2 110 97.3
-214 145 27.6 112 87.5 132 100.0
-231 129 8.5 124 36.3 123 99.2
-339 141 8.5 145 42.8 129 100.0
-580 129 9.3 131 35.9 133 98.5
-752 135 8.9 133 29.3 123 99.2
-913 113 9.7 123 52.8 104 96.2
-914 123 29.3 m 52.3 126 100.0
-934 129 5.4 126 46.0 122 100.0
-1088 104 5.8 113 46.9 104 98.1
-1090 128 1.6 122 41.8 125 98.4
-1120 122 6.6 126 41.3 123 98.4
-1143 126 1.6 127 26.8 114 97.4
-1149 131 3.8 130 41.5 138 99.3
-1150 121 8.3 124 40.3 118 97.5
-1151 128 10.9 122 50.8 122 100.0
-1258 124 11.3 132 49.2 135 99.3
-1321 106 1.9 106 40.6 92 97.8
-1529 125 2.4 124 34.7 105 99.1
-1535 130 9.2 140 57.1 114 99.1
-1570 120 30.8 106 35.9 118 98.3
-1586 97 6.2 97 24.7 109 99.1
-1950 121 7.4 115 33.0 99 98.9
-2153 131 9.2 142 42.9 114 94.7
-2376 129 6.9 133 39.9 118 99.2
-3753 110 8.2 120 24.2 99 98.9
-6974 126 4.8 135 27.4 80 98.8
-7065 127 6.3 135 54.8 84 100.0
-7182 102 4.9 122 36.1 69 98.6

HY-3C (Sus- 30 100.0 36 100.0 35 100.0

ceptible check)
a/ Average of two tests. 104




C. Growth of five pigeonpea Phytophthora isolates on five media

The objective of this study was to find out suitable solid medium
for the growth of 5 pigeonpea isolates. Five solid media used in this
study were Corn meal agar (CMA)+Pimaricin - Vancomycin - PcNB (PVP),
Potato-dextrose agar (PDA), V-8 juice agar (V-8JA), Pigeonpea stem extract
dextrose agar (PPDA) and CMA. Five mm inoculum plugs of each of five
jsolates (P2 to P6) were placed on the center of solidified medium in
petri dishes and incubated at 30°C for 7 days. The colony diameter(minus
initial 5 mm inoculum plug) was recorded and presented in Table 92. The
results indicate that CMA is the best soild medium for all the five iso-
lated followed by pigeonpea stem extract dextrose agar and V-8JA. The

other two media (CMA + PVP and PDA) supported moderate growth for all the
five isolates.

Table 92. Colony diameter (cm) of five pigeonpea Phytophthora isolates
on five media d/

Isolate Corn meal agar + Potato dex- V-8 Juice Pigeonpea Corn
No. Pimaricin - Van-  trose agar agar stem ex- meal
comycin -PCNB tract dex- agar
trose agar
P2 4.7 4.0 5.8 7.1 9.0
(Hyderabad)
P3 4.8 6.1 8.0 6.7 9.0
(Delhi)
P4 4.6 5.7 7.4 8.7 9.0
(Kanpur)
P5 5.2 4.2 7.3 9.0 9.0
(kalyanpur)
P6 5.4 5.1 8.2 8.2 9.0
(Deeg)

y Average of 4 replications.

D. Fungicidal seed treatment studies

Recently a group of acylalanine derivatives, which systemically con-
trol various diseases caused by fungi of the Oomycgtes, hgs become avai-
lable from CIBA-GEIGY Corporation for experimentation. Diseases caused by
species of Phytophthora, Pythium, Bremia, Plasmopara, Pseudoperonospora
and Selerospora are among those controlled by these.cqmpounds. -One.acyla-
lanine analogue was inhibitory to Phytophthora parasttica Var. nicotianae

in vitro and gave good control of black shank of tobacco in preliminary
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field tests in 1976 (Mitchell and Kannwischer, unpublished). This com-
pound, which has the systematic chemical name of N- (2, 6-dimethylphenyl)
-N-(methoxyacetyl)- alanine methylester, was tested as CGA 48988 (=GA-1-
82) and given the trade name, Ridomil.

A seed treatment trial was conducted in 'pot culture' with Ridomil
(25 WP) to control the blight of pigeonpea. Seeds of HY-3C, a blight sus-
ceptible cultivar, were used in seed treatment studies. Seeds were dry
dressed at five rates - 0.1%, 0.2%, 0.3%, 0.4% and 0.5% fungicide. Four
replications were kept for each treatment. Proper checks were also main-
tained during the experimentation. About 25 seeds were sown in each pot
(= replication). The first inoculation was done 6 days after sowing and
the same treatments received second inoculation 15 days after the first
inoculation to find oyt the persistence of the fungicidal effect in the
treated seedlings. The percent blight incidence was recorded 15 days
after 1st inoculation as well as 15 days after 2nd inoculation. The
results are presented in Table 93.

With the first inoculation control of blight in 'pot culture' was
accomplished (from 0.2% to 0.5% Ridomil seed treatment). When the same
treatments were subjected to second inoculation, the control of blight
(within 10% blight) was achieved only with higher rate (0.5%). There
was no adverse effect on germination and seedlings. The experiment will
be repeated in 'pot culture'.

In 1979 kharif, a field trial will be conducted in blight nursery
to see the performance of this chemical.

Table 93, Effect ofrpjggggpea seed treatment with Ridomil on_the
19

Phytophthora ht incidence 15 days after Ist and 2nd
inoculationsd/ ™
R1 R2 R3 R4 Average
Treatment TPT %Blight TPT #Blight TPT %BTight TPT #Blight  %Blight
A B A B A B A B A B
0.1% 25 24.0 48.0 26 19.2 38.5 26 15.4 38.5 26 23.1 53.8 20.4 44.7
0.2% 26 0.015.4 26 .0 26.9 28 25.0 35.7 26 7.7 11.5 8.2 22.4
0.3% 26 7.719.230 0.0 6.728 7.114.329 0.0 3.4 3.710.9
0.4% 24 0.0 8.328 0.017.826 0.0 7.726 0.0 7.7 0.010.4
0.5% 29 0.0 3.423 OO0 8.726 0.0 7.727 0.0 7.4 0.0 6.8
Non-trea- 22 100.0 - 28 100.0 - 26 100.0 - 2596.0 - 99.0 -
ted (Ist
inocula-
tion)
Non-trea- 25 - 36.0 26 - 11.523 - 8.725 - 18.7 - 18.7
ted (2nd
inocula-
tion) b/

a/ HY-3C, a blight susceptible cultivar was used. b/ Less blight is obser
~ ved when old seedlings are inoculated. Rl to R4: Replications.
TPT: Total Plants Tested. A: % Blight 15 days after 1st inoculation.
B: % Blight 15 days after 2nd inoculation.



E. Longevity of Phytophthora culture in vitro

In initial stages we faced some difficulties in storing our
Phytophthora cultures at lower temperatures. So, a simple experiment
was conducted to find out optimum temperature and proper medium for sto-
ring Phytophthora cultures over long periods in vitro. The P2 isolate
was sub-cultured on both V-8JA (V-8 juice agar) and PDA (potato-dextrose-
agar) media and kept at four different temperature ranges; viz., 109, 150,
220, and 28°C. The viability of the culture was tested at weekly inter-

vals on V-8JA (a favourable medium for Phytophthora) and the results are
presented in Table 94.

The results clearly indicate that the P2 isolate of pigeonpea
Phytophthora survives for a longer period at 150C. It survives only
for a week (on PDA) or two (on V-8JA) at 100C. Among the two media tested
V-8JA is better than PDA, but the pattern on temperature effects remains
the same.

The Phytophthora cultures could be stored at 15°C on V-8JA for
a longer period.

Table 94. Influence of temperature on the survival of Phytophthora
drechsleri f. sp. cajani on two growth media

Temperature (°C) V-8JA PDA
Days Days -

10 14 7

15 133 105

22 77 77

28 63 56

V-8JA - V8 Juice agar
PDA - Potato-dextrose-Agar

F. Growth of Phytophthora on media incorporating different tissues
of pigeonpea

Since the pigeonpea Phytophthora does not attack the root system,
we wondered if root tissues contains inhibitory substances. An experiment
was conducted in which leaf, stem and root tissue extracts with dextrose
were used for growing Phytophthora. V-8 juice broth and potato-dextrose
broth served as checks. Mycelial weights were compared gfter threg weeks.
No marked difference in growth was noticed between the different pigeonpea
tissue media. Thus the roots, under the conditions of this test, did not
show any inhibitory effect on the fungus.
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PROJECT:

PP-PATH-4(78) : INTERNATIONAL SURVEY OF PIGEONPEA DISEASES

I. SUMMARY

1.

Roving surveys in the Indian state of Uttar Pradesh were carried
out. Total locations surveyed were 108 in 44 districts. The
average incidence of wilt and sterility mosaic for the state was
8.2% and 15.4%, respectively. The ranges of incidence for the
two diseases were 0 to 86% and 0 to 93%.

. Macrophomina stem canker, Yellow mosaic and Phytophthora blight

were important at certain locations.

. During September 1978 Delhi, Kanpur, Kalyanpur and Deeg were

surveyed for the incidence of Phytophthora blight. The dis-
ease was observed in all four locations surveyed. Higher
incidence of blight was noticed in Deeg Farm on Cv. T-21 (50%).
Isolates of Phytophthora were obtained from Delhi, Kanpur,
Kalyanpur and Deeg.

. More incidence of yellow mosaic was observed at ICRISAT in rabi

pigeonpea plantings than in kharif plantings. The maximum in-
cidence observed was only 5.87 percent.

. Plants infected with sterility mosaic showed more susceptibility

to powdery mildew than the healthy plants.Plants with rirg spot ormild
mosaic symptoms behaved similar to healthy or apparently immune
plants.

. Most of the ACT (A11 India trials) materials showed high suscep-

tibility to powdery mildew. HY-2, 1238 and T-7 were comparatively
less susceptible. ,

. Plants infected with sterility mosaic also showed more suscepti-

bility to spider mites.

II.  INTRODUCTION

This year, in cooperation with the C.S. Azad University of Agricul-
ture and Technology, Kanpur; N.D. University of Agriculture and Technology,
Faizabad, and the Banaras Hindu University, Varanasi, we conducted roving
surveys in major pigeonpea growing districts of the state of Uttar Pradesh
in northern India. A short trip was also made to Delhi and Kanpur to
study Phytophthora blight situation. The observations made during these
surveys are presented in this report. We did not undertake any survey trip
outside India.
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I1I. SURVEYS
A. Uttar Pradesh

The survey trjp was made by Dr. J. Kannaiyan. Mr. A.N. Mishra,
Senior Research Ass1stan§, C.S. Azad University of Agriculture and Tech-
nology, Kanpur (New Delhi to Kanpur); Dr. R.N. Singh, Junior Plant Patho-
logist, N.D. University of Agriculture and Technology, Faizabad (Faizabad
to Su]tanpur)‘and Dr. U.P. Singh, Pulse Pathologist, Banaras Hindu Univer-
sity, Varanasi (Varanasi to Jaunpur) cooperated and accompanied him.

Dr. Kannaiyan's schedule was as follows:

January 29 : Travelled from Hyderabad to New Delhi
New Delhi to Pantnagar via Moradabad and Rampur

January 30 : Pantnagar to Shajahanpur via Bareilly and Pilibhit

January 31 : Shajahanpur to Bahraich via Lakhimpur, Sitapur,
Lucknow, and Barabanki

February 1 : Bahraich to Deoria via Faizabad and Gorakpur

February 2 : Deoria to Varanasi via Azamgarh and Ghazipur

February 3 : Varanasi to Allahabad via Mirzapur and Jaunpur

February 4 : Allahabad to Kanpur via Sultanpur and Raebareli

February 5 : Kanpur to Mahoba via Banda

February 6 : Mahoba to Agra via Etawah, Mainpur and Etah

February 7 : Agra to New Delhi via Mathura and Aligarh

February 8 : New Delhi to Hyderabad

In Uttar Pradesh (border to border) the distance covered was approxi-
mately 3100 Km by road with stops at 108 locations for the observations of
pigeonpea diseases; i.e. an average of one stop for every 29 Km. In this
trip 44 pigeonpea growing districts of Uttar Pradesh were covered.

The size of the fields observed varied from 0.20 to 3.00 ha. More

than 90% of the fields observed had some inter- or mixgd crop(s). The
percentage of pigeonpea in inter - or mixed crop(s) varied from 10 to 90.
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The overall incidence in the field and also the incidence based on
500 plants in random rows were recorded for wilt, sterility mosaic (SM),
Macrophomina stem canker (MSC), yellow mosaic (YM) and Phytophthora bli-
ght (PB). Incidence of foliar diseases was recorded on 3-point scale
(low/, medium and severe). Samples of wilted plants were collected from
each place for the purpose of isolation. In addition, G.B. Pant Univer-
sity of Agriculture and Technology, Pantnagar; N.D. University of Agri-
culture and Technology, Faizabad; Banaras Hindu University, Varanasi; and
C.S. Azad University of Agriculture and Technology, Kanpur were visited
and similar observations were recorded on the pigeonpea crop there. The
results are presented in Tables 95 and 96 and Figs. 4 and 5.

District-wise summary

1. Ghaziabad

Pigeonpea was cultivated mostly in loamy soils along with pearl
millet. The crop was in flowering and podding stage. The average inci-
dence of wilt, SM, YM and PB was 3.0%, 20.0%, 2.1%, and 6.3%, respectively.
Cercospora leaf spot was observed at one location.

2. Meerut

The crop was cultivated in loamy soil along with maize and was in
flowering and podding stage. The incidence of SM and YM was 46.2% and 6.4%,
respectively.

3. Moradabad

Pigeonpea was raised mainly in clayey loam and was intercropped
with sorghum or pearl millet. The incidence of wilt, SM and YM was low.

4. Rampur

The crop was cultivated in clayey loam soils and was in flowering
and podding stage. SM and YM incidence was low but more wilt was seen. Cer-
cospora leaf spot was also observed.

5. Nainital

The crop was in flowering and podding stage. SM incidence was
high (35.0%). Very low incidence of wilt, YM, PB and Cercospora leaf spot
was observed in some fields. Pigeonpea experimental plots at the G.B.

Pant University of Agriculture and Technology, Pantnagar were also visited.

6. Bareilly
The crop was cultivated in clayey loam soils and was in flowering

and podding stage. Moderate incidence of SM was seen. The incidence of
other diseases was low.
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7. Pilibhit

Two locations were observed and the incidence of wilt, SM and
PB was very low.

8. Shahajahanpur
Pigeonpea was mainly cultivated in clayey loam soils and was

intefcrgpped with §0rghum. The crop was in flowering and podding stage.
The incidence of wilt, SM, PB and Cercospora leaf spot was low.

9. Lakhimpur
.The crop was cultivated either in clayey or sandy loam soils
and was in flowering and podding stages. The average incidence of wilt

and SM was 4.5% and 5.8%, respectively. The incidence of other diseases
was very low.

10. Sitapur

The crop was grown in clayey and sandy loam soils intercropped
with sorghum. The average incidence of SM was 6.6%.

11. Hardoi
Sampling involved two locations and the crop was cultivated
mainly in sandy loam soils along with sorghum. It was in flowering and
podding stage. The average SM incidence was 5.3%. Incidence of other
diseases was low.
12. Lucknow

Pigeonpea crop was cultivated in loamy and sandy loam soils and
was in flowering and podding stage. Incidence of diseases was very low.

13. Barabanki

Most of the crop was cultivated in sandy loam soils. Incidence
of wilt averaged 20.1%. Incidence of other diseases was low.

14, Bahraich

Generally pigeonpea was observed in sandy loam soils, intercrop-
ped with sorghum. The average wilt incidence was 15.8%.

15. Gonda

The crop was in podding and flowering stage. The average wilt
incidence was 4.4%. Very low incidence of SM and PB was observed.
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16. Faizabad

The survey was made in only a part of this district. Crop was
grown in sandy loam and was in podding and flowering stage. The average
incidence of SM was 16.2%. Incidence of other diseases was low. Visi-

ted pigeonpea experimental plots at N.D. University of Agriculture and
Technology, Faizabad.

17. Basti

The crop was grown in sandy loam and intercropped with sorghum.
The average incidence of wilt and SM was 18.6% and 17.8%, respectively.

18. Gorakhpur
The tour was made in only a part of this district. The crop was

intercropped with sorghum and was in podding and flowering stage. The
average SM incidence was 29.5%.

19. Deoria

Most of the crop was cultivated in sandy loam along with sorghum.
The incidence of SM alone was 33.3%. Low incidence of other diseases was
recorded.

20. Ballia

Pigeonpea crop was cultivated in sandy loam soils and was in pod-
ding and flowering stage. The average incidence of SM was 45.7%.

21. Azamgarh

The crop was generally intercropped with sorghum and was in pod-
ding and flowering stage. The average incidence of SM was 67.2%. The
incidence of other diseases was Tow.

22. Ghazipur

In this district, pigeonpea was in podding and f]owering stage
and was intercropped with sorghum. The average incidence of SM wasl7.7%.

23. Varanasi

The crop was cultivated either in sandy loam or in clayey loam
soil. The average wilt incidence was 26.7%. The incidence of other dis-
eases was low. Visited Banaras Hindu University pigeonpea experimental
plots including National Uniform Wilt Trial where ICRISAT lines were also
tested for wilt resistance.
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FIGURE 4. PREVALENCE OF PIGEONPEA WILT (PERCENT)
IN UTTAR PRADESH DURING THE YEAR 1978-1979.
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FIGURE 5. PREVALENCE OF PIGEONPEA STERILITY MOSAIC
(PERCENT) IN UTTAR PRADESH DURING THE
YEAR 1978-1979.
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24. Mirzapur

The crop was cultivated in sandy loam soils. The average inci-
dence of wilt, SM and PB was 8.8%, 30.8% and 11.3%, respectively.

25, Jaunpur

' The.avgrage incidence of YM and PB was 7.9% and 6.0%, respectively.
The highest incidence of YM was observed at Mungrabudshalpur (22.2%). Inci-
dence of SM was low (2.8%).

26. Allahabad

Pigeonpea was cultivated in sandy Toam soils either with sorghum
or pearl millet. The average incidence of wilt and YM was 5.8% and 5.5%,
respectively. The incidence of other disease was low.

27. Pratapgarh

The average wilt incidence was 47.4%. The highest incidence of
wilt was observed at Chandpur (86.2%). Sterility mosaic, MSC, YM, PB and
grey mildew were observed. However, their average incidence was low.

28. Sultanpur

The crop was grown in sandy loam soils along with sorghum and was
in flowering and podding stage. The average incidence of wilt and SM was
13.4% and 18.8%, respectively. The incidence of other diseases was low.

29. Raebarelli

The crop was cultivated in sandy Toam soils and was in flowering
and podding stage. It was intercropped with sorghum. The average wilt
incidence was 44.2%. Presence of SM, MSC, YM, PB, Cercospora leaf spot
and grey mildew were also recorded.

30. Unnao

Stopped at two locations for observing the disease incidence.
The average wilt incidence was 38.6%. At one location 77.2% wilt was
noticed. Incidence of other diseases was low.

31. Kanpur

The crop was in flowering and podding stages. Generally it was
intercropped with sorghum. The average incidence of wilt and SM was
24.1% and 36.1%, respectively. Pigeonpea experimental plots at C.S.Azad
University of Agriculture and Technology farm, Kanpur were also visited.
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32. Fatehpur

Pigeonpea was cultivated in sandy loam soils and was in flowering
or podding stage. Incidence of diseases was low.

33. Banda

The pigeonpea crop was generally poor in this district. It was
cultivated in sandy loam soils either with sorghum or pearl millet and was
in podding stage. Macrophomina stem canker was 