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genese durch intensive Akkumulation des Pentahydroxy-
chalkons markiert. Ob das Tetrahydroxy~ und das
Tetrahydroxy-3-methoxychalkon dhnliche Kinetiken zei-
gen,-ist noch offen.. .

Mit diesen Untersuchungen konnte nachgewiesen wer-
den, dass bei Synthese mehrerer, im B-Ring verschieden
substituierter Flavonole entsprechend substituierte Chal-
kone in bestimmten Stadien der Organentwicklung
akkumuliert werden. Damit kann freilich noch nichts
iiber den biogenetischen Zusammenhang der einzelnen
Komponenten ausgesagt werden. Die vollstindige Uber-
einstimmung in der Substitution ldsst es jedoch als wahr-
scheinlich erscheinen, dass bei dem hier untersuchten
Objekt das Substitutionsmuster der Flavonole schon auf
der Chalkonstufe festgelegt sein diirfte.

EXPERIENTIA 29/9

Summary. During the development of anthers in
Tulipa cv. ‘Apeldoorn’ the following chalcones were
isolated: 27, 3, 4, 4/, 6-pentahydroxychalcone as the main
component and 2’, 4, 4/, 6’-tetrahydroxy-3-methoxy-
chalcone as well as 2/, 4, 4', 6’-tetrahydroxychalcone in a
very small amount.

L. QuasTt und R. WIERMANN 10

Botanisches Institut dev Universitit M iinstér,
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8. Februav 1973.

10 Die Untersuchungen wurden mit Mitteln der Deutschen For-
schungsgemeinschaft unterstiitzt.

Studies on Yellow Mosaic Disease of Soybean. 1. Effect of Virus Infection on Plant Pigments

The adverse effects of virus infection on the plant pig-
ments have been studied1-%. The various types of yellow-
ing and mosaic patterns associated with virus diseases may
retlect the extent to which the plant pigments are affected.
The effects of yellow mosaic disease on the pigments of
soybean are reported in this paper.

The young and matured leaves of soybean showing mild,
moderate and severe symptoms of yellow mosaic disease,
were collected in the mornings. Comparable controls of
healthy leaves were also obtained. The contents of chloro-
phyll a, b and total chlorophylls were estimated by the
method of YosHIDA et al.4 and expressed as mg of chloro-
phyll/g of leaf. The carotenoids were extracted by the
method of HARDER et al.5 and the intensity of the colour
was measured at 460 nm. The comparative carotenoids
contents of diseased leaves were calculated, taking the con-
tent of healthy leaves as 100.00.

The chlorophyllase activity of the healthy and diseased
samples was determined by modifying the method of
‘WiLLsTATER and StoLL®. The chlorophyll content of the
solution used as substrate was determined by the method
of YosHIipaA et al.4. After an incubation period of 24 h, the
amounts of chlorophyll leftin the solution were determined
for different samples and the amounts of chlorophyll
destroyed were calculated by substraction.

The chlorophyll contents of infected leaves decreased
progressively with increasing intensity of symptoms. The
reduction in the contents of chlorophyll fractions a, b and

total showed similar trends. In the case of matured leaves
infected by the virus, the percentage of decrease over
healthy progressively increased from 9.69 to 79.66, indi-
cating a heavy reduction in the chlorophyll a contents of
severely infected leaves (Table I). The young severely in-
fected leaves also showed such a remarkable reduction of
68.069, over healthy leaves. The effect of virus infection
on chlorophyll b is less, as compared to chlorophyll a. Si-
milar progressive reduction of this fraction was also evi-
dent as the intensity of the symptoms increased. Maxi-
mum reduction in chlorophyll b contents was observed in
severely infected young and matured leaves.

The ratio of chlorophyll a to chlorophyll b was altered
due to virus infection. Both young and matured leaves
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Table 1. Chlorophyll and carotenoids contents of healthy and diseased soybean leaves

Nature of samples Chlorophyll fractions (mg/g of leaf)

Carotenoids (parts)

Chlorophyll a

Chlorophyll b

Total chlorophyll

Matured leaves

Healthy 1.332 1.976

Mild 1.203 ( 9.69)= 1.887 ( 4.51)
Moderate 0.808 (39.34) 1.690 (14.48)
Severe 0.271 (79.66) 1.045 (47.07)
Young leaves

Healthy 1.440 2,221

Mild 1.300 ( 9.72) 2.122 ( 4.46)
Moderate 0.811 (43.69) 1.475 (33.59)
Severe 0.460 (68.06) 1.085 (51.15)

3.308 100.00

- 3.000 ( 6.29) 84.99 ( 5.01)
2.498 (24.49) 81.66 { 8.34)
1.316 (60.22) 71.66 (18.34)
3.661 100.00
3.422 ( 6.51) 89.64 (10.36)
2.286 (37.56)- 84.47 (15.53)
1.545 (57.80) 70.68 (29.32)

= The percentages of decrease over healthy are given in parentheses.
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showed the ratio to be around 40:60. In the infected
matured leaves, the ratio was reduced to 38.93:61.07,
32.34:67.66 and 20.51:79.49 respectively in leaves ex-

Table II. Activity of chlorophyllase in healthy and diseased soybean
leaves

Nature of samples Chlorophyll destroyed (mg)

Matured leaves

Healthy 0.23035
Mild 0.14160
Moderate 0.09115
Severe 0.07305
Young leaves
Helalthy 0.05035
Mild 0.38150 .
Moderate 0.33915
Severe 0.14160
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The ratio of chlorophyll a to chlorophyll b in healthy and diseased
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hibiting mild, moderate and severe symptoms of the
disease. Similar changes in the infected young leaves were
observable. The ratio of chlorophyll a to chlorophyll b in
the young leaves exhibiting mild, moderate and severe
symptoms were 37.98:62.02, 35.91:64:09 and 29.77:70.23
respectively (Figure).

The carotenoid contents of both matured and young in-
fected leaves registered a reduction due to infection by the
virus. The maximum reduction in the contents of these
pigments was observable in severely infected leaves
(Table I).

The variations in the chlorophyll contents of infected
plants indicated that the chlorophyllase activity may be
induced by virus infection. In the case of young leaves, the
activity of chlorophyllase was appreciably increased soon
after infection. The activity was reduced as the substrate
in the leaves, showing moderate and severe symptoms, be-~
gan to drop rapidly. In the matured leaves also, a similar
trend in the activity of chlorophyllase could be observed
in the leaves showing different intensity of symptoms,
though the activity in the infected tissues was below the
level of healthy leaves. It is reasonable to conclude that
the appreciable reductions in the different chlorophyll
fractions of the infected tissues may be due to the accelera-
ted destruction of the pigments by the chlorophyllase, since
this enzyme is known to play a significant role in the des-
truction of chlorophyll in virus-infected tissues® 37,

Zusammenfassung. Es wird gezeigt, dass die Abnahme
des Chlorophyllgehalts in den von' der gelben Mosaik-
Krankheit befallenen Soyabohnenbldttern auf eine Stimu-
lierung der Chlorophyllase-Aktivitdt im Friithstadium der
Erkrankung zuriickzufiihren ist.
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Estrogen-Like Substances in Dormant and Cold-Treated Hyacinth bulbs (Hyacinthus orientalis L.)

The estrogens have been isolated from many plant
tissues™. It has also been found that estrogens, in develop-
ing neutral, long- and short-day plants, appear at the time
of flower bud formation and reach a maximum at the
time of their expansion -4,

The present experiment concerns the effect of cold-
treatment on the occurrence and distribution of estrogen-
like substances in different organs of hyacinth bulbs. The
bulbs of Hyacinthus ovientalis L., cv. Delft Blue with
circumference of 14 cm, were used as plant material. The
level of estrogen-like substances was determined in:
1. stored unrooted, dormant hyacinth bulbs, analyzed in
November 1972, 2. bulbs which were potted in October
1972 and then kept in the greenhouse at 25°C until
flowering time and analyzed on January 16, 1973 (these
bulbs growing in unnatural conditions showed abnormal
development of inflorescence and leaves), 3. bulbs which
were potted in October 1972, then treated with low tem-
perature (4°C) until the end of December 1972; at this

date bulbs were transferred to the greenhouse (25 °C) where
normal growth took place, and then samples were taken for
analysis at the flowering time (January 20, 1973).
Samples of the following bulb organs were analyzed
simultaneously: roots, heel, fleshy scales, inflorescence
and leaves.Frozen material was homogenized in methanol
and the homogenate filtered. The filter pellet was extracted
in a Soxhlet apparatus with a benzene methanol mixture
3:1 v/v for 6 h. Methods of extraction and chromatogra-
phy were the same as described previously?. For the
quantitative determination of the estrogen-like substances
the Kober colour reaction was applied® and light absorp-
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