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Technique to create epiphytotics of angular leaf spot
( Xanthomonas malvacearum (Smith) Dowson )
of cotton.  (ii) Field Trials*

by
N. V. BUNDABAM®

Synopsis: Studies conducted by the nuthor to evelve & method
by which apiphytotics of angunlar leaf spot of cotton could be oreated
" under field conditions are deseribed in this paper.

Introduction: Angular leaf spot otherwise known as' blackarm of cotton
is & major disense of cotton and occurs in many cotton growing countries. In
India, this disease ocenpies the primary importance in view of the loss it causes
to the yield of cotton especially in certain States like Andhra Pradesh, Madras,
M}fmra and Kerala, This disease is a limiting factor in the cultivation of Sea Island
cotton along the west coast areas and in places of heavy rainfall. Attempts are
being made to exploit the source of resistance to this disease from a number of
species and varieties of cotton.

In evaluating the genetic stocks for their resistance to this disease, a
suitable tochnique to oreate epiphytotics of this disease is essential as in the
absence of such a technique the grading of o particular variety varies from year
to year or from place to place according to seasonal variations, In the past,
‘various methods have been deseribed by different anthors which have been
briefly enumerated by Sundaram (1961). However, these techniques were found
to be inadequate to creste epiphytotics of the disease under field conditions.
Sundaram (1961) described a technique to create the disease in &n epiphytotic
form under laboratory conditions based on which further studies were conducted
to evolve o method to create the disease under field conditions and the results are
briefly reported in'this paper.

Materials and Methods: The variety MCU-3 [ G, hirsutum ] selfed seeds were
used throughout the experiment., The seeds were delinted with sulphuric acid and
treated with Agrosan GN (1:350) before sowing, The seeds were dibbled in ridges
with specing of 2§' between rows and 1' along the rows. Two seeds were dibbled
per hole but thinned out to one 40 days after germination, Bnsal dose of N:P: K
at 40:30:30 in the form of urea, superphosphate and muriate of potash was
applied, A second dose of 20 Ib. N. was applied 45 days after germination.

Tnoeulum was prepared by eollecting cotton leaves showing blackarm
infection grades of 5 and above, which were air dried under shade for 3 to 4 days,
powdered and kept free from dampness. The leaf infusion for spray inoculation
wag propared by soaking 1 oz. in 1 gallon of water for 2 hours with squeezing at
irequent intervals and strained through thin muslin cloth, The spraying was done
with a pressure retaining high volume knapsack sprayer at 60 Ih pressure, The
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eulture was prepared by freshly isolating the hacteria on nutrient agar medium "
and 18-24 liours old enltnre kept under the room temperatiire was mixed inwater

and spray incovlated. ! |

Covering the plants under fidd conditions was done with transparent
polythene sheet (300 gauge) supported by bamboo stakes (Fig, T). -The. spray
inooulations were done for two consecutive days ab any one spray. schedule,
In all, the plants were spray inoculated for 4 periods.

The cotyledon infection was graded as light, medinm and heavy with
corresponding numericals 1, 2 and 3 (Fig. II) and the trueleaf infection with
7 grades viz, 0. Totally free, 1. Few minute scaltered spots, veine free,
9, Greater number of spots scattered, veins free, 3. Spots larger,” more in
number, veins free, 4. Lesions large coalesee, typically angular spreading along
the small veins also, 5 Lesions large, coalescing, more in number and the bigger
veins also aro affected, The spots become brownish-black and dry up in patehes,
6. Veins and midrib infection covering to pulvinus spot forming prominent negrotis
aren, extending to the petiole, black, drying up of larger portion of the leaf,
7. Leaf orumples, drying, petiole with sooty black bands extending to stem ; shoot
engirdled resulting in death. (Fig. IIL.) '

Experimentel resulls: The experiment was laid in split plot design during
the year 1961-"62 and replicated four times with the combination of presoaking
the seeds with blackarm colture, addition of infected leaf debris in planting holes
and spray inoculation with or without covering. The details of the freatments
are furnished below,

Main treatments : Two
1. Covered with alkathene cage 3 days before and after epray inoenlation.

2. Not covered,

Sub-treatments ; Eight :
1. Beeds soaked in Sown in  Spray inoculated with leal infusion,

bacterinl suspension  debris :
2. i . Not spray inoculated with ledf infusion,
3. Seceds soaked Sown Spray ingenluted with leaf infusion.
in bacterial without debris ' .
suspension . -
4, " . Not spray inocnlsted with leaf infusion,
5. Seeds not soaked . Spray inoculated with leaf infusion.
6. " i Not spray inoculated with leaf infusion,
1. " Sown in  Spray inocolated with leaf infusion.
debris
8. " . Not spray inoeulated with ledf infusion.

The infected leaf debris was added to the planting hole at 2 o7 ‘per row of
20 feet long (2:5 g per hole). The spray inoenlation was uniformly given between
L1 a. m, and 2 p. m, repeating the same the following day also. The preliminary
observation on the cotyledon infection was recorded on the 15th day after sowing
when the water soaked spots were clearly visible, The resolts of observation
made during 1961-'62 are recorded in table 1. | ;o
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Tanue 1.
Mean infensity of cotyledon infection (1961-'62)

. . N ' it
I?u. . Details of treatments Iw?nlfgii?:; y of
1. Seeds prescaked and sown in infected leaf debris 1.43
2. Seeds presoaked and sown without debris 1.62
3. Seeds not presonked and sown in infected leaf debris 1.21
4. Seeds not presoaked and sown without debris 0.41

0: Free 1: Light 2: Medium 3: Heavy,

A bigh degree of cotvledon infection was created by presoaking the seeds
with culture solution and sowing in leaf debris added to the planting hole. However,
there was no difference between treating the fuzzy seeds with freshly isolated
bacterial enlture before sowing and dibbling the sceds in holes applied with
infected leaf debris of cotton.

The average grades of leaf infection representing the mean of 4 observations
made 10 days after each set of spraying are recorded in table II.

Tasre II.
Mean grades of leaf infection (1961-762)

No spray inoculated Spray inoculated
8. No.  Details of treatments i
Not covered Covered Not covered OCovered

1. Seeds presoaked and sown in

infected leaf debris 2.0 1.8 2.2 8.6
2. Seeds presoaked and sown
without debris 1.6 1.5 4.8 6.0
3. Seeds not presoaked and sown
in infected leaf debris 1.9 2.3 4.0 5.0
4. Seeds not prescaked and sown
without infected leaf debris I.5 1.4 4.3 5.4
‘T test 8. L. C. D. (at 5, probability)
Spraying vs. No spraying  Significant = 0.10 0.30
Covering vrs. No covering " = 0.14 042

It was found thai the treatments spraying versus no spraying and covering
versus no covering alone were significant.

The spray inoculation has given significantly inereased infection over
unsprayed plots irrespective of other treatments,  Covering the plants in combi-
nation with spray inoculation wrs found significantly superior to * no covering ”
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plots, The other treatmonts riz., soaking the seeds with cultire solintion and
applying infeeted Jeaf debris to soil beforo rowing did nol” ereate sccondary

infection lo any significant Jevel,

Tn view of the difficulties experienced in providing a cover for the plants
on the field befors and after spray inoculation and due to the narrow difference in
the intensity of infeetion between the treatments, the trial was laid out during
1062-"63 and repeated during 1963-"64 with slight modifications as detailed below =

Delails of treatinents :

1, Seeds sown without debris No spray inoculation,

2 " Spray inoeulated with eulture solution.
3. b Spray inoculated with leaf infusion.

4. Seeds sown with debris No spray inoeunlation. .
5 is Spray inoculated with enlture solution,

6. i” Spray inoculated with leaf infusion.

Method of raising the plants, spray time, ete.,” were kept as in the
previous year. .

The colyledon infection as well as leaf, branch and boll infections
(Fig, IT and IV) recorded during 1962-'03 and 1963-'64 are furnighed in table IIL,

The addition of infected leaf debris to the plunting hole did not result in
significant increase in secondary infection as compared to other methods except
treatment Ne. 1, Spray inoculating the plants between 11 a.m. and 2 p. m.
gither with leaf infusion or bacterial culture gave the highest degree of infection.
Significant inerease in the per cent branch and boll infection was also observed in
spray inoenlated plots. There was no perceptible difference between spraying
either culture or leaf infusion in the per cent boll or branch infection,

Another trial was laid during 1962-'63 and 1963-'64 with the following
treatments in order to stimulate conditions prevailing under natural condition and
to study their cllect in ereating disease in an epiphytotic condition. The details
of the treatments are furnished below :

1. Seeds sown without debris — No spraying (Control).

2. Seeds sown in debris Debris dusted in the prcﬁnua day and
water sprayed next day between 11 a, m,
and 2 p. m,
3. Seeds sown in debris Freshly isolated baclerial culture sprayed
between 11 a, m, and 2 p, m,
4, Beeds sown in debris Leaf infusion sprayed between 11 a. m.
: eand 2plmT

/G SB6Ms By
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fhe method of cultivation, manurial schedule, spacing, ete., were adopied
as in the previous experiment. Observations were made at the end of 15 days
after sowing for the incidence of primary infection on the cotyledonsand at monthly
intervals on the true leaves. Iour sets of spray inoenlations in all, on the true
leaves were given and the mean grades of infection of the cotyledons, true leaves
branches and bolls are furnished in ftable IV.

Beeds sown without treating either with enltore solution or dibbled merely
in soil 'were the least affected with primary infection. Treating the seeds either
with freshly isolated eulture or sowing in debris gave significantly higher primary
infection on the cotyledons. In the case of leaf, branch and boll infections,
dusting the leaves with powdered infected leaf debris of cotton in the previous
evening and following by water spraying the next day between 11 a. m. and
2'p. m. guve higher leaf, branch and boll infection which is found to be on par
with epray inoculating the plants with bacterial culfure or leaf infusion,

Discussion : Different methods were adopted in the past to create artificial
infection of angular leaf spot disease (Xanthomonas malvacearum) in the laboratory
or field to test cotton varieties for their resistance (Knight and Cloustan, 1939 ;
Logan, 1958; Lest and Dransfield, 1959; Tunes, 1961). However, the methods
deseribed are either ineonvenient to be adopted in testing large number of enltures
or are only partially effective, A simpler laboratory method by spray inoculating
the plants with bacterial leaf infusion between 11 a, m. and 2 p, m. was described
by Sundaram (1961). With suitable modifications of the above laboratory .
methods, a technique was evolved to create cpiphytotics of the disease under
field conditions,

The optimum temperature for the growth and multiplication of the cotton
blackarm bacteriam was foond to be 31°-32° C (Patel and Kulkarni, 1950) and
in nature it is known to occur in a virulent form during warmer months combined
with high humidity and wet weather, The disease appeared under field conditions
during the study in a virnlent form under artificial infection when the day
temperature varied between 31° - and 35° C.

Addition of infected leaf debris in planting holes or soaking the seeds in
bacterial culture ereated higher intensity of primary (cotyledon ) infection under
field conditions (Table 1). However, these treatments had little influence on the
intensity of secondury infection in comparison to spray inoenlating the plants
with Laeterial eulture or leaf infusion ( Table IT), thus indieating that even high
cotyledon infection may not lead to secondary infection in an epiphytotic condition
under unfavourable weather conditions. It was observed that the disease
ereated on the true leaves in asevere form though esusing the shedding of the
leaves, did not spread to other healthy leaves under (oimbatore condition, ™ For
furtlier spread of the dizease, continued wet weather combined with bright sun
during the noon appear to he quite essential. The plants therefore, should he
tested in ploces like Coimbutore where the weather is mostly dry during the major
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purt of the growth phases of the erop ereating high humid condition. T4 was,
however, observed that the variety MOU—, 2 moderately suseoptible one to
angular leaf spot disease, showed no difference in the intensity of infeetion during
different periods of its growlh.

Covering tho plants with transparent alkathene eages proved to be highly
cfficient in ereating the disease hoth under field and laboratory condition, Bul
for purposes of testing resistance of the breeding materials under field condilions,
the intensity of infection ereated on plants withont covering was also high enough
(up to grade 6) to test {heir resistance provided lhigh bumidiry is maintained
around the erop by adequnate irrigation, ’

The spray inoculations resulted in salisfactory developraent of boll and
branch infection and it was observed that there was positive correlation between
leal infection and branch aud boll infection by adopting the present method of
spray inoenlation.

Dusting infected leaf debris on the leaves and spraying water at noon
crrated angular leaf spot up to grade 6 and was found to be on par with
spraying the leaf infusion. This may prove to be efficient especially in places like
wesl coast areas where confinned wet weather prevails.

The factors involved in the successful ereation of the disease when the,
plants are spray inoculated al noon when the day temperature reaches its
maximum are being worked out,

Summary: 1. Sosking the fuzzy seeds of cotton in bacterial culture
suspension [ Xanthomonas malvacearum | or applying infected leaf debris in the
planting holes created high intensity of primary infection on the cotyledons,

2. Covering the plants with transparent alkathene sheets 3 days before
and after spray inoculation helped in creating higher intensity uf infection when
compared to “no cover” treatment,

3. The differences in the intensity of infection was negligible between
spray inoculation with fresbly isolated bacterial culture solution and infected leaf
debris infusion,

4, The primary cotyledon infection did not create as high an intensity of
secondary infection compared to spray inoculation willi culture solution or leaf
infusion,

§. There was close correlation between the intensity of leaf infection and
the per cent boll or branch infection in the variety MCU—3,

6. Dusting infected leaf debris of cotton in the evening followed by water
spraying during the following day between 11 a,m, and 2 p. m. resulted in satis-
factory creation of angular leaf spot disease.
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