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On the decrease of carbohydrate and nitrogen
content of shoots of paulownia tree
affected by witches’-broom

Yozan Tokushige
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Fig. 1, Parts of the diseased (D} and the healthy shoots (H),
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Table 1. Carbohydrate and nitrogen contents of the diseased and healthy
shoots, presented by per cent-of dry matter.

Total Totat Soluble Proteinic C/N
Parts of shoot carbohydrate nitrogen nitrogen nitrogen ratio

H D H p H D ‘H D H D
( AE’Q’;’( EPfB,) 268 141 0898 0469 0172 0162 0726 0366 298 300
(Bl‘fg‘;"’(g?fr_,, 258 188 0674 0413 OI57 0099 0517 0323 382 455
(leg';r("c‘;‘fm 230 200 0632 0533 0143 0099 0489 0433 363 375

H : Healthy shoots,

D : Diseased shoots.

Table 2. Comparison between C, N—compositions of the dilferenfr'i:}arts of shoots
at the rate of 100 per cent of the lower parts.

Tatal

Tatal Soluble Proteinic

Parts of shoot carbohybrate nitrogen nitrogen nitrogen
H D H . D H D H D

ATy, us 142 & 120 163 48 84

Middle part =~ ,,, 94 106 129 100 1 1
(B—C), (B'—C") o0 % ™
T &Yy, 1 100 100 100 10 100 100 100
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Table 3, , N-contents of the different parts of the diseased shoots
presented by the per cent of each of the healthy.

Total Total Soluble Proteinic
Parts of shoot carbohydrate nitrogen nitrogen nitrogen
p per part
AL E) 52 52 94 50
Mlddle part
(Bac) e 72 61 63 62
Lower part
(C=D/CmD) 82 84 69 68
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Résumé

The object of this work was to find some explanations on the cause of early
death of diseased paulownia tree making direct analysis to compare carbohydrate
and nitrogen content of healthy shoots with those of diseased shoots affected
by witche's-broom. Both diseased and healthy shoots were divided into three
parts as shown with the Fig. 1 : upper parts (A~-B, A'-B’), middle parts (B-C,

B’-C" and lower parts (C-D, C’-I¥), and were used as the samples of analysis.
Bertrand's method was used for carhohydrate content, and KJeldahl's method
for nitrogen. The results were as follows.

1. Total carbohydrate, total nitrogen, soluble and proteinic nitrogen contents
of three parts of healthy shoots increased in the order of upper, middle
and lower part, while in the diseased shoots it was vice versa, except
soluble nitrogen.

2. Each of total carbohydrate, total nitrogen, and proteinic nitrogen of diseased
shoot was decreased in upper part to 50 ¢4, in middle part to 60 95-7025 and
in lower part to 7094-85 95 against each of the same parts of healthy shoot.
C/N ratio of the diseased shoot was not appreciably dlfferent from that of
the healthy.

These results apparently showed the starved condition of the diseased shoot.
It was concluded that the starvation was caused by the decrease of photosyn-
thesis, the increase of respiration and the inhibition of carbohydrate trans-
location of the diseased leaves, and that the cause of early death of diseased
paulownia tree was due in part to the starvation.
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