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Studies on seed borne infection of Anthracnose on Dolichos
lab-lab by Colletolrichum lindernuthianum and its Control®

by
LAKSHMI RAMAKRISHNAN

Synopsis: Anthracnose of Dolickos lab-lab wvar. typicus is caused
by the fungus Colletotrichum lindemuthianum (Bace & Magn.) Briosi and
Cavarn (Glomerella lindemuthianum (Sace & Magn.) Shear. Tho disessd is
found to be both externally and internally seed borne. Seed borne infection
of Dolichos lab-lab by Colletotrichum lindemuthionum is reported for the
first timo in the present investigations. Among the various seed trentmonte
triod for the control of the disemse, Dow 9-B has recorded significantly
greator permination than control. Among the systemic chemicals,
troating the seeds with zinc chloride solution has recorded highest germi-
nation. In respoct of the others, one hovr sosking appears to be the
optimum. Soaking the seeds in water af a temperature of 80° C for 10 to 30
minutes appears to be the eptimum without impairing sced viability.'

Introduction: - Among the wvarious diseases infecting Dolichos lab-lab.
anthracnose is most important. The disease is caused by the fungus Colletotri-
chum lindemuthianum, A perusal of the literature shows that there are no
reports of seed borne infection of Dolichos lab-lab by the anthracnose pathogen,
Several workers have however reported the seed borne infection of Phaseolus
vulgaris by Colletotrichum lindemuthianum (Hubling, 1942 Doyer, 1943).

Materials and Methods: Investigations were conducted to find out whether
the seeds in infected Dolichos lab-lab pods were also affected by the anthracnose
disease, using eight varieties of Dolichos lab-lab. DIL. 244, ‘DL. 453, DL. 692,
DL, 269, DL. 389, DL, 9413, DL. 279 and DL, 259. Twenty seeds were taken
from each variety and ineubated in petri dishes. Seeds showing growth of
Colletotrichwm lindemuthianum were recorded after a week,

In another set of experiments, to find out whether the cotyledons were
also infected by this disease, seeds were collected from the above. 8 varieties
and incubated in petri dishes after removing the seed coat. After one week
cotyledons infected with Colletotrichum lindemuthianum were recorded.

Different seed treatments were tried for the control of external infection of
seed. The most susceptible variety DL. 453 was taken for this study. Xach
treatment having 10 seeds was replicated 3 times. Seeds were collected from
diseased pods and treated with the different fungicides at the rate of 1 gram per
1b. of seed and sown in pots containing sterilised soil. The fungicides used
were 1, Dow 0-B, 2. Tillex, 3. Semesan, 4. Agrosan, 5. Ceresan, 6. Cerenox,
7. Phygon, 8. Spergon, 9. Arasan, 10. Fernasan, 11. Filt 406 and 12, Brassicol.
Germination counts were taken after a week. '

Investigations were oarried out to find out the efficacy of systemic
chemicals for the control of seed infection of anthracnose -disease on Dolichos
lab-lab with 12 treatments, replicated five times. The following chemicals were
used in this experiment,
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1. Terramyein 100 ppm.
2. Btreptomye¢in s 100 ppm.
3, Griseofulvin 100 ppm.
4. Captan . 1000 ppm.
5. Dithane- ... 1000 ppm.
6. Balieylic acid . b ppm.
7. P-amino benzoie acid . b ppm.
8. Calcium Chloride « 2 ppm,
9. Zine chloride . 2 ppm.
10. Nickel chloride s 2 ppm,
11. Pheny! mercury acetate . 1 ppm.

Diseased seeds collected from DL, 453 were taken for this experiment,.
The seeds were soaked in solutions of systemic chemicals for different durations,
15, 6, 3 and 1 hour and sown in pots containing sterilised soil. Diseased seeds
were also soaked in water for similar durations to serve as control. Germination
counts were recorded after a week.

Investigations. were ocarried out fo find out the effect of hot water
treatment against the internally seed borne infection of Colletolrichum linde-
muthionum on Dolichos lab-lab. Seeds were collected from diseased pods and
loosely bundled in a muslin ¢loth, The temperatures tested were 553°C, 60°C,.
65°C, 70°C, 76°C and 80°C. Constant temperatures were maintained in a
thermostatically controlled water bath. The loosely bundled seeds were immersed
inside the bath for 10, 20 and 30 minutes, The treatments were replicated four
times, After the hot water treatment, the seeds were sown in pots containing
sterilised soil. Germination counts were recorded after a week.

Results: Seed borne imfection of Dolichos lab-lab.: The results of this

experiment are presented in table I,
Tazru L
Comparison of Seed infection in different varieties of Dolichos lab-lab.

Percentage of seed infection Mean SE oD
I%f:: Variatise Re Re Re Re ) i?ifgz‘:- ok I:_
' IFI I]P' IIIIL Ii}]- s mean 005
1. DL. 244 80 100 100 100 83 36
2, DL. 453 . 100 100 100 100 90-00
3. DL. 6982 100 60 100 60 7039
4.  DL. 269 100 100 100 100 90-00
6, DL. 389 40 100 80 60 G0-86 767 2250
6. DIL. 9413 60 g0 . 100 GO 63-75
7. DL. 279 100 60 100 60 70-39
8. DL. 259 100 100 100 100 90-00

#%* Transformed value

Conclusion : 2, 4 8, 1, 3, 7, 6, 5
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The resulte show that the seeds were infected by the fungus Collefotrichum -
lindemuthianum. There was variation in the range of sced infection among the
different varieties, Seced borne infection severely reduced germination. Healthy
secds recorded 957, germination while disensed seeds recorded 20% germination.’
Scedlings raised from diseased seeds were stunted in growth while those raised
from healthy seeds were vigorous.

Cotyledonary infection of Dolichos lab-lab.: The resuts of this experiment
are presented in table II.

Tasre II

Comparison of Cotyledonary infection in different varieties of

Dolichos lab-lab.

Percentage of cotyledonary o :
sl ‘ infection s8o S E. CD.
*{ : Varieties g2 -g- . of P.
340 Rep. Rep. Rep., Rep. =25 mean 003

RS S ++ S A AN
1. DL. 244 60 10 10 100 44-41

2. DL. 453 100 100 80 100 8336
3. DL. 692 20 20 - 60 40 35'78
4, DL. 269 40 40 40 40 39-23 717 2109
5. DL. 389 40 60 20 GO "41-83
6. DL, 9413 20 40 20 20 29-73
7. DL. 279 20 40 - 20 40 32-90
8. DL. 259 60 40 60 40 45-00
~ Conclusion : 2, 8, 1, 5 4, 3, 7, 6

The results showed that the cotyledons of all the varieties were infected
by the fungus indicating that the disease was internally seed borne, There was
variation in the range of cotyledonary infection. Comparison of tables I and II
shows that in all the varxetles seed infection was more than the cotyledonary
infection.

Seed treatment for the control of Anthracmose: Seed  treatment with
different fungicides showed that among the various seed treatments, only the
treatment with Dow 9-B recorded significantly greater germination than
control (no treatment). Dow 9-B (Phenoxy compound) recorded mean -germi-
nation of 49'14 (transformed value) -while control recorded 23-85.  Mercurial
compounds like Tillex, Semesan, Agrosan and Ceresan recorded better
germination than the untreated control. The results are presented in
table III.
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TanLe ITT
Effect of Seed treaiment on germination of Dolichos lab-lab, Seeds.

Percentage of ¥
8. germination «Ee¢ BS.E. C.D,
No. Treatment 3.0 g of P.
' Rep. Rep. Rep. =g+ mean 005
I 11 III £
1. Dow. 9-B 30 60 80 40 14
2, - Tillex 20 40 60 38-85
3. Bemesan 40 40 20 3501
4, Agrosen . 20 40 40 3501
5. Ceresan - 30 60 20 36-85
6. - Cerenox e 30 30 40 35-22
7. Peygon i 0 10 30 17-22
8., Spergon = 20 30 30 3099 6-48 1877
9. Arasan o 20 10 0 1500
10. Fernasan 30 20 10 2607
11. Flit 406 30 0 10 17-22
12. Brassicol - N 20 20 40 3078
13. Control - 20 10 20 2385

Conclusion: 1, 2, 5, 6, 8, 4, 8, 12, 10, 13, 7. 11, 9

_ Seed treatment wilh systemic chemical for the control of Anthracnose on
Dolichos lab-lab,:  The results of the above experiment are presented in
tables IV, V, VI and VIL

Tarre IV

Comparison of systemic chemicals.

o o
R :
8l.. E'ﬁﬁg S.E. C.D.
Ncr. Treatments s ES= of P.
' A E2% mean 005
o &
H =
1. Terramyein (100 ppm.) 38 20
2. Streptomyein (100 ppm.) - 3929
3.  Griseofulvin (100 ppm.) . e 30755
4. Captan (1,000 ppm.) 41-31
5. Dithane (1,000 ppm.) : 43-22
6. Salicylic acid (5 ppm.) 34 10 ' .
7. P-amino benzoic acid (5 ppm.) wo v 9981 334 9-26
8. Calcinm chloride (2 ppm.) 45-06
9, Zine chloride (2 ppm.) 4765
10.  Nickel chloride (2 ppm.) e 4102
11. Phenyl mercury acetate (1 ppm.) 41-6b
12. Contrel (no treatment) . 25-97

Conclusion : 9, 8 6, 11, 4, 10, 7, 2, 1, 3, 6, 12
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A comparison of systemic chemicals (table IV) showed that the treatment.
with zinc chloride solution recorded the highest germination which was
significantly more than in terramyecin, griseofulvin, salicylic acid and. control.
Treatment with caleium chloride was superior to the last three mentioned above.
Treatment with any of the other systemic chemicals except salieylic acid
recorded markedly greater germination than control,

TanLe V.

Comparision of duration

Mean S. B of C. D.

Duration germi- g P.
nation ~ 0:05
15 hours 19-53
6 hours 45-64 193 5356
‘3 hours - 4060
1 hour 51-84

Conclusion: (1 hour, 6 hours, 3 hours, 15 hours) A comparison of different

durations (Table V) of treatment showed that the consensus of preference
appeared to be for a duration of one hour of soaking. The differences in germi-
nation were not marked between 3 hours and 6 hours of soaking, There wasa
significant reduction in germination when the duration of soaking was extended to
15 hours, indicating phytotoxicity.

Tasze VI,
Results of interaction between systemic chemicals and duration.
}S?L'. Treatments Duration
1. Terramyein 100 ppm. ses 1, 6, 3, 15
2. Streptomyein 100 ppm. 1, 8 3, 15
3. Griseofulvin 100 ppm. 6, 3, 1, 15
4, Captan 1,000 ppm. I, 6, 3, 15
B. Dithane 1,000 ppm. _ e B, 1, 15, 3
6. Salieylic acid 5 ppm. _ 1, 3, 6, 15
7. P-amino benzoie acid 5 ppm. 1, 3, 6, 15
8. Caleium chloride 2 ppm. dow . . 1._6 3, 15
0. Zine Chloride 2 ppm. 6, 1, 3, 15
10. Nickel Chloride 2 ppm. .- we 3, 1,8 15
11. Phenyl mercury acetate 1 ppm. 1, 3, 6 1Ib
12. Control (no treatment) : 6, 1, .3, 15
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The interaction between systemic ohemicals and duration (Table VI)
'shuwed that only in dithane, the duration of seaking had apparently no influence
on -germination. ‘In respect of the others, a duration of one hour soaking
appeared to be the optimum and was on a par with 3 hours or 6 hours of soaking
or both, Soaking for 15 hours seemed to be the least favourable.

Tapre VII.

EResulls of interction between duration and ireatment.

Duration Treatments
15 hours 5, 8 4, 11, 1, 9, 2, 3, 6, 7, 10, 12
6 hours - 9 3, 5, 8 10, 1, 2, 7, 4, 12, 11, §
3 hu_urs 10, 11, 7, 3, 6, 9, 4, 5, 2, 1, 8§, 12
1 hour , 8 2,9, 4, 7, 6, 11, 1, 10, 5, 3, 12

The interaction between duration and treatments (Table VII) showed that
the best results were obtained when the duration of soaking was 15 hours for
dithane, 6 hours for zinc chloride and griseofulvin and 1 hour for caleinm
chloride, streptomycin, captan and p—aminobenzoic acid.

Hot waler treatment for the control of Anthracnose: Treating the seeds
at high temperature viz., 80° C resulted in complete failure of germination,
Therefore, the data regarding this temperature are not included for statistical
analysis. The data pertaining to other temperatures were subjected to statistical
analysis and are presented in Table VIII, IX, and X.

Tarre VIIL

Compartson of temperatures.

] e

2§ oD
I = = ) 1 ® "

31' Temperatures EE S T:; SLBE;I I-;.':f P

NGO, = E E b 0-05
BE

1. 56° ¢ 59-57

2. 60° C 85-57

3. 65° C 7672 . 382 10-86

4. 70" C 69-42

b. 75 O 61-82

6. Control 4281

Conclusion ; 2, 3 4, 5 1, 6
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A comparison of the results under various temperatures (Table VIII)
showed that the sonking of seeds in water at a temperature of 60°C appeared
to be the optimum without any deleterious effect on the seeds. 60°C was on'a
par with 65°C bul recorded significantly greater germination than tho' rest,.
There was significantly least germination in seeds soaked in water at room
temperature. At 55°C, the infection appeared to be only partly removed if at
all, while 70°C and 75°C seemed to have affected the germination of seeds.

Tasre IX,
Resulls of interaction belween temperature and duration.

81, No. Temperature Duration

1. 55° C ' ove 30, 20, 10
2. 60° C as 10, 20, 30
3. 65° C 30, 10, 20
4, 70° © 20, 10, 30
5. 76° C C 10, 20, 30
6. Control - 10, 30, 20

TasLe X.

Results of snteraction between duralion and temperatures.

Duration ' Temperatures

10 minutes oee 2, 3, 4, 5, 1, 6
20 minutes 2, 4 3, 6, 1, 6
30 minutes 3, 2, 1, 4, 6, 5

The inberaction between temperature and daration (Table IX)) and duration
and femperature (Table X) showed that the duration of soaking was not of any
consequence at temperatures of 60°C and 65°C and also at the room temperature.
But at 55°C the temperature being somewhat inadequate to reduce infection,
soaking for the longer duration of 30 minufes recorded significantly more germi-
nation than for the other durations of 10 minutes and 20 minutes. At 70°C and
76°C soaking for the longer duration of 30 minutes apparently affected the seeds
adversely, resulting in significantly less germination than the other two durations
of 10 minutes and 20 minutes.

Discussion: Though several workers have reported the seed-borne anthra-
enose infection of Phaseolus vulgaris, (Schaffnit and Boming, 1925, Hubbling, 1942,
Dayer 1943 and staples, 1958) seed borne infection of anthracnose on Dolichos
lab-lab. is being reported for the first time in the present investigations. There
is, however, great variation in the range of seed infection among the different
varieties. '
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.- -The infection of the seeds severely reduces the germination. J orgensen
(1634) has stated that bean (P. vulgaris) seeds heavily spotted over the surface
with anthracnose germinate better than those having only one inconspicuous
lesion close to the hilum.

"~ The present investigation clearly indicated that the anthracnose of
D, lab-lab. is internally seed-borne, All the varieties tried were infectled by
this fungus. DI. 453 which showed the highest percentage of seed mfantwn also
recorded the maximum percentage of cotyledonary infection.

Several workers have fried seed treatment of beans for the confrol of
anthracnose disease. Disinifection of bean seed with uspulun has been soggested
by Kreuzpointer (1922), Schienpflung (1929), Claus and Mosig (1922), Schienpflung
(1929), Claus and Mosig (1925), Schaffnit and Boning (1925), Labner (1025) and
Bodnar (1926), Frohberger (1956) has reported the superiority of phenyl mercury
acetate in the elimination of Colletotrichum lindemuthianum from bean seed. In
the present investigations seed treatment against seed borne anthracnose of
Dolichos lab-lab. has shown that Dow 9-B.(phenoxy compound) has recorded
significantly greater germination than control,

Grumer and Bach (1955) have reported that bean anthracnose can be
successfully eliminated by immersing the seeds for 24 hours in 59 solution of
streptomyecin. In the present investigations treating the diseased seeds in zine
chloride solution recorded the highest germination which is significantly more
than in terramycin, griseofulvin, salicylic acid and control but on a par with
caleinum chloride, dithane, phenyl mercury acetate, captan, nickel chloride,
p-aminobenzoic acid, and streptomyein, The consensus of preference appears
to be for a duration of one hour of seaking. The differences in germination are
not marked between 3 hours and 6 hours of soaking. There is a significant
reduction in germination when the duration of sonking is extended to 15 hours,
indicating phytotoxicity. In the case of dithane, the duration of soaking has
apparently no influence on germination.

A perusal of the literature shows that there are no reports of hot water
treatment of Dolichos lab-lab. seeds, Uerich (1958) hae suggested that bean seeds
goaked for 15 hours in water at 18° C, 22° C and then freated at 47-48°C for
25 minutes give 21-249 more plants free from anthracnose, In the present
investigations treating the seeds of Dofichos lab-lab. at high temperature viz.,
80°C has resulted in complete failure of germination. Boaking the seeds in water
at a temperature of 60°C for L0 to 30 minutes appears to be the optimum
treatment without any perceptible deleterious effect on the sceds, Treailing the
geeds at 70°C and 75C° reduces the germination of the seeds, while soaking the
geede at 55°C is inadegnate to control the disense.
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