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On the chlorophyll and photosynthesis of paulownia
affected by witches’-broom

Yozan Tokushige
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Table 1. Seasonal changes of chlorophyll content of
the healthy and the diseased leaves.

July August September October
Replicate
H D H D H D H D
mg mg mg mg
1 239 0.87 1.88 Q.86 1.67 0.85 2.41 046
2 219 0.92 1.89 0.84 1.66 0.82 1.88 0.43
3 211 0.95 1.36 0.62 1.88 .68 1.86 0.45
4 1.70 0.55 1.81 Q.61 1.85 1.06 1.88 [+X 1.3
5 1.58 0.98 L.87 0.66 1.99 0.99 1,95 053
Mean 1.99 093 1.86 0.71 1.81 0.88 1.99 047
Percentage 10095 46 % 10095 389 10095 489 1009 23%
H : Healthy D : Diseased

mg :+ Milligram of chlorophyll per g. of raw material

Lt 7 A EOIEESENT i 459, 8 )Tk 3849, Y ATk 48
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Table 2. Photosynthesis of the healthy leaves.

Fresh b Fl% W%-- Photc'll— Photg— ; Photoil-

; 2 3 thesis  synthesis
Replicate  giesh  Pry o Dr. We. 5  synthesis syn

eight Weight Thr, 1mg 1hr. Lmg =
Dy. We. Fr. We, Dr. We 1hr, 1cm

mg mg % mm? mm? mm?3

1 46 17 170 0271 0.735 6,24

2 45 15 200 Q.287 0.862 6.42

3 58 20 150 0.287 0.980 632

4 58 20 150 0.305 1.173 B.54

Mean S5t 18 187 0.287 0.937 745

mm? ; mm? of COz consumed per hr.
Table 3, Photosynthesis of the diseased leaves.

Fresh D FB Wv%—- Photo- Photo}: Photo-
. res ry r, We synthesis _synthesis _synthesis
Replicate  (yeight Weight De. We. X100 Ty Tmg 1hr. 1mg . .
r. We. Fr. We. Dr. We, 1DBf-1lem

mg mg % mm?® mm? mm?

1 39 16 143 0.225 0550 440

2 239 17 129 a.215 0494 -4.20

3 33 14 135 0.291 0.688 481

4 32 13 146 0.184 0453 254

Mean 35 15 138 0.228 0.548 408

H2E, FIRCES i, M -WEHRCS T AFERORE AT HEOMic Ik
WA BN SHOT, FEMEEYX D 329 B\, BETCREFORI e VEHE
LCREIERTIEL O 17 9% Ly, KoM MEOKI EFENE I LARLTWES
L, MEBHGEHEY O OkSFiEn IRy o th 5. BECRTEENMEIE )
DA LTS C LIBEAC LB AZ 2 THOT, FEIMEI b E0E R
PO ThHD,
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Table 5, Seasonal changes of the photosynthesis of the
healthy and the digeased leaves.

Leaf condition July August Septemper
mm? mm?3 mm3
Healthy leaves 4.53 11.37 8431
Diseased leaves 1.73 291 0.87
Diseased
) R 10.5
Tcalthy X 100 3949 2559 052

mm$ ; mm® of CO; consumed per hr. per 1 cm? of healthy
and diseased leaves,

7 A GiiEiEo AR EATED 3949, 8 Itk 2559, 91Tz 1059% ¥
B BEOLAREARHRL T L5 Th 5.
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BERARLERRHEELHEACTO SR L Th, FECKGRAIITESED 43 9% BEGL )
LA LA CHSRES.

R REIEI PN ARSI T E OTER SR 100 L Thidg, 7)1 4525, 8 H 382,
OH 489, 101 23% Tchh, —HXERAFRLTH 399%, 81 2099%, 91 10%
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Résumé

The purpose of this study is to compare the chlorophyll content and the
photosynthetic activity of the healthy paulownia tree with those of the diseased
tree affected by witches™broom, and to intend to explain the cause of the
diseased paulownia’s early death. The chlorophyll content was determined by
Duboscq’s colorimetric method and photosynthetic activity was determined by
Warburg's micro manometric method., The results were as follows:

1. The chlorophyll content of the diseased leaves was always smaller than
that of the healthy ones, and it was 46 per cent of that of the healthy leaves
in July, 38 percent in August, 43 per cent in September and 23 per cent in
October. :

2. The photosynthetic activity of the diseased leaves was always weaker
than that of the healthy ones and it was 39 per cent of that of the healthy
leaves in July, 25 per cent in August and 10 per cent in September.

" It is apparent that the photosynthetic activity of the diseased leaves decreases
in proportion to the chlorophyll content of diseased leaves. This indicates that
the whole Ieaves of a diseased shoot has a very weak photosynthetic activity
comparing to that of a healthy shoot. While the previous experiment showed
the abnormal increased respiration of diseased tree. It is certain, therefore,
that one of the causes of the early death of the discased tree is attributable
to the unbalance between the photosynthesis and respiration, which leads the

over-consumption of energy.
Laboratory Plant Pathology,
Faculty of Apriculture,
Kyushu University



