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Colletotrichum falcatum race
designation — A methodology

Narendra Singh and Vijai Singh

Indran Institute of Sugarcane Reseasch, Lucknow 226 002, India

On the basis of variation in the reaction of
Colletotrichum falcatum isolates in the set of 13
differentials, viz. SES 594, BO 91, COS 767, COLK
8002, Baragua, CO 7717, €O 975, CO 419, CO
62399, COJ 64, Khakai, CO 1148 and CO 997, two
physiological races were identified, The races were
designated on the basis of binary and decanary
values of infection (spectrum of pathogenicity). The
races designated were (i) 7680 from CO 1148
(Haryana), COJ 64 (Lucknow) and COLK 7701
(Lucknow) and (ii) 5920 from CO 7717 (Haryana).

The race of higher aggressive nature could achieve
higher value of infection,

COLLETOTRICHUM FALCATUM Went, the causal agent of
red rot disease of sugarcane, is one of the most
distructive pathogens in India. 1t is a facultative sapro-
pbyte and keeps changing in nature due to factors such
as hybridization, mutation, heterokaryosis and adap-
tation. The phenomenon of physiological specialization
in C. falcatum has been reported by several workers'™,
The races of C. fufcatum have been reporied earlier on
the basis of fungus morphology that many times do not
agree ¢ven with the concept of the physiological race’.
Recently efforts have been made to identify the races on
the basis of reactions on tentative differentials® /2

There are several methods of nomenclature and
designation of races of fungal pathogens, The metho-
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dology utilized where genes for resistance in host and
genes for virulence in the pathogen are known is
considered different than the unknown gene situation.
Habgood" reported a system of nomenclature in which

the race is derived from the spectrum of pathogenicity in

different hosts. Nomenclature is made whether or not the
genetic basis of resistance in the host has been
elucidated. Since sufficient information on the genes for
resistance in sugarcane and genes for wirulence in C

Jalcatum is not available Habgood’s method" is being

proposed in the present study.

Several isolates of C. falcatum were collected and 4
isolates of COJ 64 (Lucknow), COLK 7701 (Lucknow),
CO 1148 (Haryana) and CO 7717 (Haryana) were used
in this study. Thirteen differentials, viz. Baragua
(Saccharum officinarum), Khakai, (S. sinense), SES 594
(S. spontaneum), COS 767, COJ 64, COLK 8002, BO
91, CO 419, CO 975, CO 1148, CO 7717 and CO
62399, were planted in the field condition at Lucknow
during the last week of February. Inoculations were
made in the second wecek of Aungust. Twenty five
uniform canes of each differential were inoculated by
plug method at the third internode. The maximum
temperature range was 31-34°C and the minimum 23~
26°C. The field was irrigated at the next day of
inoculation. The relative humidity was 75-90% during
inoculation, The experiments were repeated thrice.

Observations on the disease symptoms were recorded
30 days after inoculation on the basis of 0-9 scale.
The reactions of the isolate were limited to resistant and
susceptible categories. The differentials were assigned

the following grades for their average value of disease
index:

Score Reaction Notatian
04

(white spot absent) R (Resistant) 0
4.1-9

(white spot present) S (Susceptible) [

The differentials were arranged in the fixed liner
order. The reaction of each host to a particular isolate
was assigned as 0 and 1 depending on resistant and
susceptible category, The resulting series of 0 and 1
notation were then considered as a binary number and
converted to decanary notation giving a simple unique
number for potential race as illustrated below (Table 1),
Isolate R-51 is pathogenic on four of thirtcen
differential hosts namely 10, 11, 12 and 13.

The spectrum of pathogenicity of race 7680 can be
simply obtained from its designation. Thus race 7680
(4096-+2048+1024+512) = 2"742'142'°42% attachs host
13, 12, 1] and 10 only.

The race number of cach of the four isolates was

calculated on the basis of their reaction on 13 differen-
tials (Table 2). The isolates from CO 1148 (Haryana),
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Table 1. Key for designation of race

Differential hosts 13 12 11 c 9 8 7 6 5 4 3
Isolate no 51 S S S ) R R R R R R R R R
Binary vatue 1 i l 1 a 0 Q 0 0 0 0 0 0
12 i1 10 9 g8 7 6 5 4 3 2 i 0
& @ ) @ @O @ @ @ ) 2 2 O
Decanary value 4096 2048 10624 512
Designation of isolate No. 51 = 4096 + 2048 + 1024 + 512 = 7680
Table 2. Reaction of C. falcatum isolates on different hosts
13 12 10 9 7 6 5 4 3 2 |
COoO CO { Coy Co CoO CO CO Bara- COLK C0OS BO SES Race
Isolate no. and source 007 11483  Khaka 64 62399 419 975 7717 gua 8002 767 91 394 Number
R-4{C(QJ 64) S N S S R R R R R R R R R 7680
Lucknow
R-5 (COLK 7701) S S S S R R R R R R R R R 7680
Lucknow
R-51{(CO 1148) S S S S R R R R R R R R R 7680
Haryana
R-52(CO 7717) S R S S S R R S R R R R R 5920
Haryana
COLK 7701 (Lucknow) and COJ 64 (Lucknow) In case there is a need to add some new additional

acquired the same value 7680. The other race designated
was 5920 from CO 7717 (R-52, Haryana).

The race 7680 was comparatively more aggressive on
the differentials as it acquired the higher value than race
5920.

The findings clearly indicate that isolates of CO 1148
{R-51, Haryana), COJ 64 (R-4, Lucknow) and COLK
7701 (R-5, Lucknow) belong to race-1 (7680). Isolate of
CO 7717 (R-52, Haryana) designated race 2 (5920) was
quite distinct from race 1 (7680). The reaction of the
two isolates on certain commercjal varieties was earlier
ﬂStﬁbliShEds’ I and two distinet races (CO 1148 and CO
7717) were identified.

The environmental conditions were optimum for the
red rot development from August to September because
of favOurable temperature range 23-34°C (weekly
mean) and the average relative humidity more than 75%.
The relative humidity at 7 a.m. was generally 90%.
Beniwal and Satyavir' also found that the temperature
range of 21--31°C was suitable for red rot development
in Haryana.

The important methods'® for race nomenclature and
designation were (i) arbitrary number method (i)
Black’s method based on virulence on a particular gene
for resistance (iii) virulence formulae method (iv)
virulence analysis based on certain critical genes for
virulence and (v) Habgood’s method. Considering the
limitation of genetic information on sugarcane for
resistance, Habgood's method has been utilized for
designating the races of red rot.

778

hosts in original series, these can be done to the left
end of the host series at a later stage. Thus the old race
that do not attack these hosts can retain the
same number. The new race will then acguire a new

number.

The system can be used for designating and
ascertaining the existence of races of C. falcatum In
different varieties and various locations.
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Sex modification in Kartoli
(Momordica dioica Roxb.) by foliar
sprays of silver nitrate (AgNO3)

J. C. Rajput, Y. R. Parulekar, 8. S. Sawant and
B. M. Jamadagni

Central Experiment  Statwon,
Wakawali 415 711, India.

Konkan

Krishi  Vidyapeeth,

Foliar sprays with AgNQO; at preflowering stage
induced hermaphrodite flowers on strictly

gynoecious vines of Kartoli (Momordica divica)
Roxb.) The androecious vines were insensitive {o the
AgNOj; sprays. Application of 400 ppm AgNQ; could
induce 70 to 90 per cent hermaphrodite flowers.
Higher concentration caused wilting and senscence,

whereas lower level showed less proportion of
bisexual flowers.

KARTOLI 1S a nutritionally rich perennial dicecious
cucurbit having a wide range of adaptability. However,
its cultivation has several restrictions like unavailability
of unproved varieties, difficulties.in propagation by
seeds due to dormancy, low multiplication rate and
dormancy of tubers and unpredictable sex ratio in
seedling progenies!.

Being a dioecious crop, planting of 10% male plants in
the field is imperative for a good fruitset. This leads to
reduction in number of female plants per unit area and
thereby the yield. This investigation considers the
possibility of inducing hermaphrodite flowers on female
vines so as to avoid the planting of male vines?.

The experiment was conducted at CES, Wakawali
during the rainy season of 1992 and 1993. The male and
female vines were sprayed with AgNO, at 400, 500 and
600 ppm in 1992 and with 200, 300 and 400 ppm in
1993 at preflowering stage.

It is revealed that only female vines produced
hermaphrodite flowers when treated with AgNO,
(Figure 1), whereas the male vines were insensitive to
the chemical weatment. More important, the proportion
of hermaphrodite flowers on female vines was the
highest due to 400 ppm AgNQ, in both the years, With

Figure 1. Induction of hermaphoditism in female flower by foliar
application of AgNO;. 1, Normal ©": 2, Normal Q. 3, ?" by 200
ppm AgNO; ; 4, ¢" by 300 ppm AgNO; ; 5, @ by 400 ppm AgNO;.

Table 1. Lffect of silver nitrate on production of bisexual flowers in
Kartoli during 1992 (No of vines treated: female 7; male 3)

No. of vines producing

bisexuval flowers % of bisexual flowers

AgNO 3 — ——

conc. {mg/l) Female Male Female Male
400 5 — 71.42 —
500 2 - Z8.57 -
600 1 - 14.28 -
Contyol — — _ a

Table 2. Effect of silver nitrate on production of bisexual flowers in
Kartoli in 1993 (No. of vines treated: female 10; male 5)

No. of vines producing

bisexual flowers % of bisexual flowers

AgNO; -

conc. (mg/l) Female Male Female Male
200 8 ~ 8¢ -
300 8 ~ 80 -
400 9 - 90 -
Control - ~ - -

i

Increase in concentration, there was a sharp fall in the

proportion of bisexual flowers {Table 1). The higher
concentration of AgNQj; also exhibited senescence and
wilting of vine. Spraying with AgNO,; below 400 ppm
also reduced the production of bisexual flowers slightly
(Table 2). The chemically induced bisexual flowers on
female vine could also set fruits even after enclosing
them with perforated paper bags. The results indicate
that AgNO; at 400 ppm favours production of
hermaphrodite flowers.
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