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Studies on the mechanisms of the effects of spotted
diseases upon the yields of crops
I Diurnal changes of dry weights of healthy and

diseased sweet potato leaves having necrotic
spots artificially made by KCl1O, injection

Saburo Koba
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Fig. 1. Diurnal changes of dry weights of discased and healihy halves of
leaves of the sweet potato, which has a single leaf.
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Fig. 2. Diurnal changes of dry weights of healthy halves of leaves of
the sweet potato, which has a single leaf and halfl of it is diseased.
Percentages show the degree of injury.

Tiohb, FBEOEROWEREAT Y, Ao SoETEd kX BT 5.
¥ ABBERMEKIE T 2 ¥ O B8, PN REVE IR, Tolotlir: SRR
oL, E—ROoBATELRIRbNS,

C ER¥3I B -EoprEER IURERELIES

ZOEBNT, OHMNOLDHEE 280 T, EiHE s, oTitine.  diabk
i 5 Ao, Mg 1 RXH|, ek, Fig. 8 odre, A, B, C, D, EREL
T, 0, 1, 2, 3, 4 ThHYD, BEEBFEILACELES, FRER O, 5+1, 1221, 17
+2, 2222 Ch5. HESHRKAIV-TRE 3226 mm?, AEHITERENE3 HH G, 8




A MARNESEHORRICEIETEROMBESWT I 357
H10H, 9 )8 H,10/1 3 5, 10116B CHEFENOERCL LY, Bsh W TRED
LRI . G EE L.

$BOFY Fig. 3 it (ol o8, BRI eHboziixibh, +
v = 4 =D SHORM G ERL, 8L 9H IR, A, B, C, D, EEBSLT
FhFh, 0042g, 0.040g, 0038g, 0032g, 0.030g L0 0.033g, 0.029g, 0.023 g,
0.024 g, 0.020 g #5R L CULR O ThH Y, AR Y 22 B WHR & O TH 5.
chicE LT, 101 cofiEeil, A, B, C, D, E D4R OKEO {5y, 0036
2, 0025g, 0017g, 0015g, 0.013g ¥ XU°0023g, 00i7g, 0.012g, 0.010g, 0.002
g #HELT, T liflogniachs. 8 IHOFERGE, @BeRehd+5 2%
PR OFBTROF ST R 3/4 THB2%, 10HEHBRROF G 1/4~1/10 ¥ fc
W AL OEBO S HIRE, i 2B Offic, EROMERLLNS.

D, B4 AikE DT
o W P A F OSSR L A
DU

filtdete 5 EA VR TR
L, 5 34Eo R Alcppldt
22 %O A Aok, A% 1
L, SRPE L. Wt
H10H 6 B = 2 Efiies, 4o
foo MEESA 22°C. AR
BT 8925 mm?, FEoEiss iy

0.04 F

0031

002 |

Evening weight-morning weight (2)/2000 mm*

SRS T2 Y FAoR b (RE 4 I 001
.

HBoFRL Fig. 4 ©RL 00 b . . Degree of injury
o BAoRe, REHEAEETE, A B C D E
e oA L T A, Fig. 3. Diurnal changes of dry weights of
SEE b-BLIETEHS. & healthy halves of leaves of the sweet

potato. which has a single leaf and

afliic 2 TAHANE, 3~5H half of it is diseased in various degree.

Hic i oL, #0004 g,
0047 2, 00482 (P 0046 g) KL T, SHHEIIX 0025g, 0.02lg, 0015g (FEHy
0.021 gy #7RL, 1/2 ¥@dThATREEDH, 7 BUREEE A EHEDREL T2,
10 B LIzt kiBic b 5. L LBRICH 3 B BB BEEREL I, 08K
Bz, W0HHECRAOMEL 2H0HCle. THIEREL, 2, 308349
OB L ARFRAELTW5S. Tinhb, 0¥ ST SHERSFERICET
5 X COMEREL, REYOEMORKETED TIEL, Mok, BH—EEho
HE L RARCE S, Bt AbRi.
E SBEL 17 tftoNobsEo dto 1 R fE L fofa
RBOFEELPROT, TSERLLTW5H, TROLERTCHLETREOE 1N



0GOSk

0.04

0.03

002}

0.0

- ~
N e e

. ; . . . e,
o.mo 1 2 3 5 7 g™y
Fig. 4. Diurnal changes of dry weights of healthy and diseased halves

of leaves of the sweet potato, which has five leaves.
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Fig. 5. Diurnal changes of dry weights of healthy and diseased leaves of
the sweet potato, which has sixteen to eighteen leaves: Dotted lines
A, B and C show the date of experiments carried out on 18th of
Aug., 21st of Sept. and Tth of Oct. respectively.
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Fig. 6. Diurnal changes of dry weights of
healthy leaves of the sweet potato,
which has iwo leaves,
diseased with several degree of injury.
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Fig. 10. Diurnal changes of dry weights of healthy and diseased leaves of the
sweet potato, which bas one healthy and seven diseased leaves.
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Fig. 11. Diurnal changes of dry weights of healthy and diseased leave of
sweet potato, which has one healthy and nine diseased leaves.
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Summary

In these experiments, artificial leaf spots were produced on leaves of the
sweet potato by puncture inoculations of KCIQOs (0.05 % water solution). Both
the diseased and healthy leaves growing on the same plants were weighed
(dry) in the morning and evening to determine the difference of the degree of
increase in dry weight, This was done for the purpoese of studying the patho-
physiological disturbances of the diseased leaves and their effects on the hea-
Ithyones. My findings in the experiments are as follows.

1) When plants with a single leaf are subject to half-leaf inoculatiom, the
larger the number of leaf spots, the greater the degree of patho-physiological
disturbances in the healthy halves {Fig. 2). Patho-physiological disturbances
reach a maximum in from one to three days for the diseased halves, and in
two days for the healthy halves, When the diseased halves are restored equally
to healthy, their physiological activities showed an increase after seven days
(Fig. 1), If the plants were cultured in their normal habitat, the physiological
disturbances, induced by the leaf spots were comparatively slight (Fig. 3).
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2) When plants of five leaves are subject to half-leaf inoculation in each
leaf, the patho-physiolegical disturbance in the disease halves gradually in-
creased until the leaves lose all sign of life. In the healthy halves, on the other
hand, the patho-physiclogical disturbances reached a maximum three to five days
after inoculation. When restored to health, they then show increased physi-
ological activity after a lapse of ten days (Fig. 4).

3) In plants of sixteen to eighteen leaves the physioclogical activities of
older leaves are very weak. If, in these plants, only the center leaf is diseased,
two leaves above and one below begin to show patho-physiological slight dis-
turbances, but the physiological activities of the older leaves were spmewhat
recovered again. The diseased leaf loses signs of life seven to a days after
inoculation (Fig. 5).

4) If, in a plant with two leaves, one of the leaves is diseased in several
degree, the healthy leaf is also subject to patho-physiological disturbances. The
degree to which it disturbed is somewhat influenced by the severity of injury,
but is not as evident when compared with that of a single leaf plant. (Figs. 6
and 7).

5) In three, six, eight or ten leaf plant, in which all but one leaf are
diseased, the degree of the patho-physiological disturbance of the healthy leaf
is proportionate to the number of the existing diseased leaves, but little rela-
tion is had with that of the diseased leaves themselves. It sometimes happen
that when the diseased leaves are numerous, the patho-physiological disturbances
are greater in the healthy leaf than in the diseased ones., The greater the
number of diseased leaves the later the maximum disturbance appeared in the
diseased leaves. But such a phenomenon is not as remarkable in the healthy
one (Figs. 8 9, 10 and 11}.

6) Using plants of five leaves cach, a different numbers of leaves were
inoculated with the same total number of spots in one experiment. -In another
experiment, plants with varying numbers of diseased leaves with also varying
number of total spots were examined. As a result, it was found that the
number of diseased leaves bear more effect on the degree of patho-physiological
disturbance in the healthy leaves than the proportionate total number of leaf
spots {Figs. 12 and 13).

7) If in a plant with two branches, all the leaves on one branch are dis-
eased, patho-physiological disturbance occurs even in the leaves of the healthy
branch, but the degree of injury of diseased leaves seemes to bear little in-
fluence on the physiology of the healthy ones (Figs. 14 and 15).
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