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" Studies on the Control of Physiological Disorders in Fruit
Vegetable Crops under Plastic Films

II. On the Occurrence of Rusty Brown Spots Disorder
‘ in Leaves of Egg Plants

Toru Karo
Laboratory of Vegetable Crop Science, Faculty of Agriculture

Abstract : Rusty brown spots disorder in leaves of egg plants which ose found well in second
crop after cucumber production under films in Kochi Prefecture was studied gathering leaves and
soils damaged or not damaged and reexamined in sand culture. Moreover, leaves with rusty brown
spots disorder were compared with that of NOz gas because Kochi prefecture Institution of Agriculture
and Forest Science has researched it from the standpoint of NO2 gas damage.

1. The macrosymptoms of rusty brown spots disorder is very similar to that of NO:z gas damage.
However, the former shows brown necrosis on netted veins and brown spots in tissues around stomata
which are still alive even in the case of sever damage and on the contrary, the latter showsbrown
spots in tissues around hair and dead stomata under microscope.

Consequently, it appears that the rusty brown spots disorder is characterized by brown necrosis on
netted veins of leaves, but not brown spots in tissues between veins.

2. It is apparently shown from the results of leaf analyses that manganese content’is higher in
disordered leaves than that of healthy ones except for the other inorganic elements.

3. It is clearly shown from the results of soil analyses that unhealthy soil has low PH less than
5.0 and comparatively high NOs~N compared with that of healthy one. There are no differences in
N, P, K, Ca, and Mg between them.

4. Nutrient solution having more than 10 ppm manganese ion induced brown necrosis on
netted veins of leaves and 25 ppm manganese ion reappeared rusty brown spots in tissues between
veins. These symptoms were strengthed more and more with an increase in nitrogen concentration
and/or with a decrease in potassium concentration followed by an appearance of leaf abscission
under sand culture.

It may be concluded from the above-mentioned results that rusty brown spots disorder is one of
acidic soil damage which is induced under low PH less than 5.0, due to excess absorption of
manganese. However, under such soil condition NO2 gas disperses easily in vinylhouse in the case of
heavy ammonium nitrogen remained or applied at the beginning of second crop production. Con-
sequently it seems that rusty brown spots disorder is mistaken as NOz gas damage.
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Table 1. Mineral compositions in leaves with or without the physiological disorder
% on dry weight)

Location Disorder N - P K Ca i Mg Fe Mn
Harunomura Healthy 5.39 0.54 8.75 2.55 © 0. 62 0.032 0. 055
Unhealthy 4.82 0. 87 10. 50 4.00 1. 10 0.032  0.135
Tohchi Healthy 4.72 0.58 14. 00 2.85 0. 46 0.072 0. 020
"Unhealthy '5. 36 0.74 8. 60 3.52 70.68 0. 058 0.105
Geisel Healthy 6.20 0. 64 6.75 2,20 0.35 0. 042 0. 064
Unhealthy - 5.52 . 0.31 8. 40 2.25 0.29 0. 085 0. 175
Yamadacho Healthy 5.12 0.48 8. 15 2.15 0.58 0.032 0. 085
Unhealthy 4,25 0.70 1.25 4.50 0. 48 0. 048 0. 300

Table 2.  Mineral analyses of solis occurred or not occurred the physiological disorder

N 'mg/100g . . E.C. PH
Location Disorder Y mg/lVug  § 2 N HCI soluble 'mg/100g ‘

NH~-N NOsN  p oo g0 CaO MgO (mmho) (H=0)

Harunomura Healthy 6. 64 18.8 601. 0 165 582 118.6 0.52 6. 2

) Unhealthy 5.31 23.3 309.8 145 - 562 154.3 1. 20 4.9

Tohchi Healthy 17. 50 14.9 219.17 142 631 40,1 0.75 7.2

Unhealthy 8.30 20,0 - 155.0 155 707 134.6 1. 40 4.8

Geisei Healthy 7.05 11.4 303.7 135 980 158.3 0.52 6.5

Unhealthy 4. 85 20. 4 116.3 132 596 43. 4 1. 20 4.4

Y amadacho Healthy 1. 20 8.4 521.5 142 599  142.5 0.35 6.8

Unhealthy 4,30 24.3 491.2 178 441  132.8 1. 00 5.1

0, 0.5, 5, 10, 25ppm EF v/ « A Y + =¥ # v 4L THHRE 27770 - 724443 Table 3
DEBEDTH S,
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Fig. 1. Occurrence of rusty brown spots disorder
in egg plants.

Fig. 2—3. Macrosymptoms of leaves with rusty
brown spots disorder and NOz gas damage. Fig.
2 shows leaves with rusty brown spots disorder
and Fig. 3 shows leaves with NO2 gas damage,
left; acute damage; right; chronic damage.

Fig. 4. Differnces in microsymptoms of leaves
with rusty brown spots disorder and NO: gas
damage.

upper; rusty brown spots disorder, Lower; NO:
gas damage left; light damage, middle; heavy
damage, right; aspect of stomata (upper : alive,
lower : dead)

Fig. 5. excess manganese symptom under sand
culture. :
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Table 3. Composition of nutrient solution and plant behavior

Plot N ‘K Mn Brown necrosis Brown Leaf
on
number - ° (ppm) netted veins . spots abscission
1 200 120 - - -
2 400 120 - - -
3 - 200 120 0.5 - - —
4 400 120 0.5 - - -
5 200 120 5.0 =+ - -
6 400 120 5.0 + - -
7 200 120 10. 0 + =+ -
8 400 120 10. 0 +- + +
9 200 120 25.0 # H +
10 400 120 25.0 1 H# +H
il 200 — - - - -
12 400 — — - - ~
13 200 - 0.5 - - -
14 400 — 0.5 - - -
15 200 — 0.5 + - -
16 400 — 5.0 + + +
17 200 — 10.0 H + +
18 400 — 10.0 H H H
19 200 — 25.0 Hit H +H-
20 400 - 2.50 Hit H HH

Not recognized

Hardly recognized .

Clearly recognized

Slightly much recognized

Much recognized

Very much recognized )
Chemicals used : NH«sNOs, CaHzPOas 2HzO, KzSO4, MgSOs, minor elements.
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