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ABSTRACT Black point and black discolouration diseases of wheat are gradually becoming import:jmt as
they affect the trade. Both these grain maladies are many times, confused with Karnal bunt disease (Tllle.na
indica Mitra) which has great quarantine implications. Wheat grain samples were analyzed for black point
for eight years (1995-96 to 2002-03) and for black discolouration for six years (1996-97 to 1997-98 & 1999-2000
t02002-03) from different wheat growing states of India. The study indicated that black point and discolouration
were prevalent during 1995-96 to 2002-03 in most of the states (from where samples were analyzed) but
there was difference in the incidence of both diseases. During 1995-96, in Punjab and Haryana, 93.9 and 77.5
per cent samples showed the black point level of infection of 0.1-1.7 and 0.1-3.0 per cent, respectively. During
11996-97, in Haryana, Punjab and U.P. majority of the samples were in the range of 0.05-2.4 per cent disease

level. Incidence of black point in India during 1997-98 was very high (85.9% infected samples) whereas,

- during 1999-00, 74.2 per cent samples were found infected. During 2000-01 and 2001-02, Punjab had maximum

~ infection 0f 90.5 per cent and 91.4 per cent, respectively, whereas, in 2002-03, the highest number of infected

o §aﬂ;plgs were from central and eastern U.P. (83.0%). Black point incidence was the highest during 1997-98,

followed by 2001-02 as compared to other years. Black discolouration incidence was observed from 0.05 to

1.0 per cent at most of the places in North West Plain Zone (NWPZ) during 1996-97. Black discolouration
IEs&;far@g_ed 41.5 per cent to 77.4 per cent during 1997-98 and during 1999-00, the range was between 39.7
to8 ] centm different states. Black discolouration incidence was the highest in Punjab in 1999-00 to 2002-

- In general, these grain infections were higher in the NWPZ as compared to the central and peninsular
5. However, in certain years, some exceptions were noted.

Helminthosporium are involved. The term black
point was first used by Bolley [2] to describe
discolouration in wheat kernels. Dastur [3] was
the first to report Helminthosporium sativum
causing black point disease of wheat from India.
Galloway [4] reported Helminthosporium sativum,
Alternaria spp. and Fusarium spp. associated with
‘_black point of wheat in samples from Pusa (Bihar).
; Forra long time, the disease was of minor
imp rtance but its extensive occurrence in the states
aryana, Punjab, U.P. and Delhi was reported

> 5. As the name of disease suggests, it
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Black point and black discolouration diseases of wheat

appears as a black dot on the surface of seed. The
plack point infects only the embryonic end of the
rain as a small black dot, whereas, in
discolouration, the blackening extends beyond the
grain tip to cover a major part of the grain. Black
point infected grains remain bold and show no
signs of shriveling whereas, the grains infected by
black discolouration get shriveled to various levels
or even mummified depending upon the intensity
of infection. In case of black discolouration, though
A. alternata continues to be the dominant fungus,
other fungal species like Drechslera sorokiniana,
Curvularia lunata, Epicoccum spp. and Fusarium
spp- were isolated [6]. Drechslera sorokiniana
produces light brown to dark brown discrete
lesions with typical eye spot symptoms on the
seeds, which should not be confused with black
point symptoms. Alternaria alternata is principal
pathogen causing black point of wheat but
isolations yielded Alternaria triticina, Stemphylium
spp. and Helminthosporium sativum and Fusarium
spp. in a few cases [6, 7]. Several fungi, viz.,
Alternaria alternata (Fr.) Keissler, Drechslera
sorokiniana (Sacc.) Subram. & Jain and species of
Fusarium, Curvularia, Cladosporium, Nigrospora
were attributed to the black point of wheat by
various workers in the past [7-10]. Grain or seed
infecting diseases like black discolouration and
black point affect the trade of wheat. Many a times,
blackpoint or discolouration are confused with
Karnal bunt disease (Tilletia indica Mitra) which
has great quarantine implications. Hence,
- monitoring of these two maladies in India carries
m@ch’*iﬂzpo:tance. However, no comprehensive
documentation of the black point disease situation
tional level has been done in the past,

some publications on the regional
on or for a limited period are available
. 12, 13]. Hence, present studies were
to record the distribution of black point

onducted in different

ana, Himachal Pradesh,
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Fig. 1.
nd Karnal bunt on wheat

discolouration (middle) a
grains (right)

analyzed for the presence of black point and
discolouration. Black point and discolouration can
be easily differentiated from Karnal bunt (KB) in
having the blackening on the surface of grain
whereas, in case of KB, the spores are formed
inside the sorus (Fig. 1). Wheat grain samples were
analyzed for black point during 1995-96 to 2002-
03 and for black discolouration 1996-97 to 1997-
98 and 1999-00 to 2002-03. Grain samples weighing
around 250 gm each, were collected at random
from the grain markets in brown paper bags or
cloth bags and brought to the laboratory for
analyses. For grain analysis, 2000 grains were
taken at random from each of the samples and
analyzed visually for the presence or absence of
the infected grains. The per cent disease incidence
was calculated by using the formula:

Per cent disease incidence =
(Number of infected samples/Total samples) x 100

Level of disease infection or severity in each of the
samples was calculated by using formula:

Level of infection or severity =
(Number of infected grains/ 2000) x 100

The range of infection was taken as severity in
the grain samples of a lot or region. Standard
blotter technique [14] was used to study the seed
microflora associated with black point.

RESULTS AND DISCUSSION
Black point:.. o i
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Black point and black discolouration diseases of wheat
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160 Seed Research

During 1995-96, in Punjab and Haryana, 93.9 a,nd
77.5 per cent samples showed the black point
incidence of 0.1-1.7 and 0.1-3 per cent, respectively.
During 1996-97, in Haryana, I’ut?jab ?nd u.pr,
majority of the samples fall in the infection range
of 0.05-2.4 per cent. In M.P,, 59.1 per cent samglcs
were infected with black point within the infection
range of 0.05-13.5 per cent. Incidence of black Roint
was very high in samples collected from various
states in India during 1997-98. During 1997-98
and 1998-99, 85.9 per cent and 77.6 per cent
samples, respectively, showed black point infection.
The highest percentage infected samples 77.3 per
cent, 90.5 per cent and 91.4 per cent were from
Punjab in 1999-00, 2000-01 and 2001-02,
respectively. During 2000-01 season, the NWPZ
had the maximum number of black point infected
samples, followed by peninsular and central zones.
During 2002-03, the highest number of infected
samples were from central and eastern U.P. (83.0%).
Black point incidence was the highest during 1997-
98, followed by 2001-02 as compared to other years
for which analysis has been done.

Alternaria alternata, Fusarium moniliforme and
E. solani were found associated with black point
samples collected from Punjab, Haryana and U.P.
Out of 35 black point samples of Punjab, Alternaria
alternata was found in 97.1 per cent samples. In
Haryana, Alternaria alternata was found in 87.5
per cent samples. From 19 black point samples of
U.P, Alternaria alternata was present in all
samples. Above mycoflora were detected earlier in
black point samples [6].

Black discoloration

Incidence of black discolouration ranged between
1255 to 75.5 per cent at national level, with the
lowest incidence during 2001-02 and the highest
uring 2000-01 (Table 2). During 1996-97, the
ighest incidence (70.0%) was observed in Gujarat.
, during that year the extent of black
on was high because of untimely rains
maturity. During 1999-00, incidence
olouration was again very high in
ted from various states in India. Out

nalyzed, 73.2 per cent samples
colouration within the range of
centage of samples infected
‘anged between 39.7 1o

81.7 per cent in different states, In Nwp,
especially in Punjab, during 2000-01, the inr.id;rn,:
of black discolouration was very high, -
discolouration gradually decreased on MOVing fre,
Punjab (99.0%) and Haryana (87.4%) 4o Wester,
U.P. (77.4%), central and eastern U.p. (32.19,
Rajasthan (17.1%). During 2001-02, 7|
Haryana and western U.P. showed the highe,
percentage of infected samples, During 2002-(3,
parts of NWPZ, viz., western U.pP, and F’unj,&,/
showed the higher percentage of infected sample
Analysis of the disease data, show that the Nwpy
experiences the maximum infection whereas, 1.,
central and peninsular zones showed less
incidence, though wherever, the rainfall and high
humidity are encountered at grain filling or ,,
maturity stage, the black discolouration is likely t,
occur.

) and
“unjat,

The study indicates that black point and black
discolouration are prevalent in most of the states
(from where samples were analyzed). There was
difference in the incidence of both these diseases
in different states. During 1995-96 and 1997-98,
disease incidence was more as compared to other
years. This difference in the infection level may be
due to different environmental parameters
prevalent during different Crop seasons.
Environmental conditions (rain, humidity,
temperature, etc.) are reported to affect the
production of black point symptoms [15-19]. In
general, as is evident from the tables 1 and 2, the
disease incidence was more in the NWPZ as
compared to the central and peninsular zones,
though there were exceptions in certain years at
some of the locations in M.P, and Gujarat. Data of
Joshi, Singh and Srivastava for the period 1979-80
to 1983-84 covering different states of India, cited
by Gaur 1986 [9], indicate a similar trend.
Normally, the central and peninsular zones are
considered to be relatively dry during crop maturity
stage with no or rare rainfall, whereas, the northern
plains experience high humidity as well as rainfall
once in a few years during this period. This makes

the crop more vulnerabje to the black point/black
discolouration infection.
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