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DEVELOPMENT OF BROWN SPQT OF MAIZE (ZEA MAYS L.)
CAUSED BY PHYSODEMA MAYDIS SHAW AS
INFLUENCED BY HOST NUTRITION

By
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of Udaipur, Udaipur, India

Marked effect of nitrogen and phosphorus were found on the infection and
subsujaent development of brown spot caused by Physoderms maydis when these
were supplied in ditferent doses as nutrients. The infection were 84.0 and 71.2
when high deses of nitrogen were supplied as compared to 3. 3and 471 n
control plants balonging to two maize varieties Ganga 5 and Malan, High doses
of phosphorus reduced disease, the infection index having 12,7 as against 30.0 in

the control. Potassium had ho narked effect on infection and disease development.
INTRODUCTION

Brown spot of maize caused by Physoderma maydis is much influenced by
environmental factors and the systemic nature of the disease has been
established, (Lal and Chakravarti, 1975, 1977, 1977, 1977 and 1977). Beside
environmental factors. host nutrition has often bren found to influence disease
develdpment..Some diseases are severe on weak and undernourisned plants
while others severely attack vigorous growing plants (Castano and Kernkamp,
1956; Daly, 1949; Bloom and Couch, 1960; Krishnaswami, 1952; Stakman and
Aamodt. 1924 Suryanarayanan, 1958 and Tisdale, 1919). There is, however,
no information available on the effect of nitrogen, phosphorus and potassium
on the davelopment of brown spot. In the present work effects of nitrogen,
phosphorus and potassium were studied in sand culture on infection and disease
development The results are given below.
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MATERIALS AND METHOD

Seeds of 2 maize varieties Ganga 5 and Malan were planted in acid
washed quartz sand in (6' diam) plastic pots. Each pot containing 2 s'eedlings
was supplied twice a week with 200 ml, of nutrient solution according to Hoag-
land and Aron (1950). Each pot was flushed with distilled water after every
third day. Ffteen days old plants were inoculated with 2ml
sporangial suspension ( c. 5x10%/ml ). Each plant  was
inoculated thrice at intervals of 1 day. Intensity of the disease was recorded by
following an arbitrary scale ranging from O to 5, O indicating no infection and
5 indicating maximum infection. Infection index was calculated as described
eariier (Lal and Chakravarti, 1977). Each treatment was replicated four times
and 6 plants were taken in each treatment. Trace elements were similarin all
treatments and the pH of the nutrient solution was adjusted to 7.0. For different
experiments, KCI, CaCl,, (NH,)NO, and NaH,PO, salts were use 1 for modifying
the normal Hoagland nutrient solution.

RESULTS

» Nitrogen : The composition of the basal solution was varied so as to
contain different levels of nitrogen in the nutrient solution. Treatments were
- as follows :

I. Basal nutrieptsolution without nitrogen (ON)

il. Basal nutrient solution with nitrogen (0 5N)

I1l. Basal nutrient solution (IN)

IV. Basal nutrient solution with double nitrogen (2N)

V. Plants grown in distilled water (DW)

In general. there was increased diseas with increasing amounts of nitrogen
in_the basal medium (Table 1) In low level of nitrogen (ON) the infection index
was 3.3, in optin;um nitrogen (IN) it was 35.8 while in high level of nitrogen
(2N), infection index was 84.0 in Ganga 5. The same trend was observed
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in case of Malan. In basal medium and in basal medium with 2N, plant growth

was vigorous. The plants in low nitrogen level were poorer in growth while

plants grown without any nutrient solution and in niwvogen free solutign were

smaller, paler in cﬁlour, distinctly less vigorous with very thin. Plants grown

in distilled water diq not show any infecticn except once in Ganga 5. when

very few small spots developed and the plants did not survive more then
1 months,

Table 1 Effect of different levels of nitrogens on brown spot of maize in sand culture.

e Infection index

Treatment Ganga & Malan
I8 ON 3.3 417
2. 0. 5N 14.g 105
5 1N 35.8 41.9
4, 2N 84.0 71.25
5. oW 0.0 0.83
i

¢

Phosphorus and potassium ¢ In another experiment plants of Gangab
were provided with different concentrations of phosphorus and treatments
were as follows :

1 Basal nutrient solution BS without phosphorus (OP)
2. BS with 1 phosphorus (0.5N) -

3. BS with double phosphorus (2P)

4. BS wi-thout potassium (OK)

BS with 1 potassium (0,5K)

BS with double potassium (2K)

BS without nitrogen (ON)

BS with 1 nitrogen (0.5N)

. BS with double nitrogen (2N)

. Basal nutrient solution BS (1H),
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Infection index increased with the increase of nitrogen in Hoagland
nutrient solution. There was no significant difference in infection indices
when plants were supplied with OP, 0.5P and basal solutions but at higher
level of phosphorus (2P). infection index was much less, However, there
was no significant differences in development of disease on plants grown at
- high or low levels of potassium (Table 2).

Table 2 Effect of hjgh and low levels of nitrogen, phosphorus and potassium on brown sopt of

sand culture.
S. No.  Treatments Infection index
1. op 30.0
2. 0.5P - 28.85
3. 2P : ' B
4, 0K 35.0
5. 0.5K 2957
6. 2K 35.0
" ON 4.0
8. 05N 16.65
9. 2N A 44.82
10. 1H 2057

Combination of nitrogen, potassium and phosphorus ¢ In another experi-
ment, the treatments with varying amounts of N, P and K in basal nutrient
solution were taken and the effect of individual as well as of 2 elements in
combination at a time were studied. Thus she treatment with solutions having
optimum levels of N, P and K was compared with the optimum levels of
either N or PK, NK, NP and PK + high nitrogen, Treatments were as foilows :
The plants were grown in

1, Basal solution (NPK)

2. Solution having only nitrogen (N)

3. Solution havinB only nitrogen and phospharus (NP)
4, Solution having only nitrogen and potassium (NK)
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5. Solution having only phosphorus and potassium (PK)

6. Solution having double nitrogen with nbrmal phosphorus and pota-

ssium (PK 2N)

The quantities of minor elements were similar in all the treatments.

It is evident from the Table 3 that the prasence of nitrogen in the treatment
pradisposed the plants to diszase. The basal solution as well as the sclutions as
with high level of nitrogen (PK 2N) and only nitrogen without P and K (N)
consistantly revealed high disease intensity. There was no significant differ-
ence in infection indices in plants suyplied with either NP or NK but it was low
when N was omitted from the solution.

Table 3 Effect of NPK and their combination on the development of brown sopt of mazie

Infec-tion index

S. No. Traatments Malan Ganga 5
1. NPK 40.0 ' 35.2
23 N 35.0 36.9
x F PK 9.68 ‘9.0
4, NK 28.55 33.10
6. NP 228 19.97
6. PK 2N, 49.60 ' 61.52

5

Different concentrations of balanced nutrient solution : Ganga 5 variety

was grown in quartz sand in plastic pots and the plants were provided with
differe‘m concentrations of Hoagland nntrient solution, The basal solution
herein designated as 1H was as described by Hoagland and Aron (1350).
The concentration of the major seits in the basal soiution (1H) was modified
10 0.25, 0,5' and to 2 times (2H). The concentrations of minor elements was
identical in all solutions. The plants were inoculated when 15 days old by
pouring sporangial suspension. Observations Were taken after | month of
inoculation. '

Be;:ause of unfavourable weather conditions during the period of experi-

mentation, the infection index was low in all the treatments. However, least
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disease developed at the 0.25H concentration of ‘the nutrient solution while
maximum infection index was observed at 2H of nutrient solution. The infec-
tion index increased proportionately with increase in the concentration of nutri-
ent solution (Table 4). ‘

Table 4 Effect of 4 concentrations of Hoagland's solution on brow spot of maize

S. No. Concentration of Infection index
Hozgland’s solution

1 0.26H 7.33
2. 0.5H 22 64
He 1.0H 29.57
4, 2H 46 .91

An increase in the concentration of nitrogen increased the infection of
brown spot of maize. The results indicate that high nitrogen level has a
marked effect on intensity of disease. Maximum infection index (84.0) was
observed in plants receiving high level of nitrogen (2N) and minimum (3.3)
in case where no nitrogen was present. When the nitrogen level of basal

solution was reduced, there was a reduction in the infection index, From

tnese results itis appart;nt that plants supplied with increased doses of nitrogen
become predisposed to disease. Low levels of P had litile effect on infection
but p‘ar.\ts supp'ied with higher doses of phosphorus had lower infection index
(12.73). Perhaps, phosphorus when fed to maize ‘plants in increasad amounts
is able to protect them, atleast to a limited extent, from the ' pathogen. Similar
results have been found with some other diseases (Thayer and williams, 1266).
Howevsr, different levels of potassium did not influence the disease intensity.
Disease severity was highest at high concentrations of normal Hoagland
solution and low at lower concentration " If, nitrogen was omitted
from a balanced nutrition, plant development was reduced and disease severity
was also redu’ced. If nitrogen was presenet in basal solulion, there was an in-
crease in disease sevarity. But omission of P or K ¢id not have marked effect

on disease development, In normal and 2H Hoagland solution, plant growth
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was more vigorous a3 compared to plants grown in low concentration of Hogh-
land solutions i, . 0.25H and 0.5H. Infectlon indices were similary higher when
plants were mc;ra vigorous, Thus it is evident from these results that more vigo-
rous plants are attacked more, Tisdale (1919) made similar observations which
were however, not supported by any experimentation.
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