SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

R0 RN D R IKIE e R RBEEZ ICD W T

f®E, Rl
NMNKZ R BIBYHERLHE

https://doi.org/10.15017/21376

HIRIEER : LN KEEBIEBEMES. 15 (3), pp.319-326, 1955-08. S KBREEER
N—o30:

HEFIBAMR



319

%m%ﬁmﬁ@ﬁmm%
BEEBHERKR 2 W T

W OB

On the inhibition of translocation of carbohydrate
in paulownia tree affected by witches’-broom .

Yozan Tokushige
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Table 1. Carbohydrate and nitrogen contens of healthy leaves
presented by per cent of dry matter. ’

Total Soluble Proteinic Total - CIN
Sampling nitrogen nitrogen nitrogen carbohydrate ratio

A B A B A B A B ‘A B
July 263 267 024 030 238 236 203 139 77 52
August 303 305 027 0.8 273 277 230 176 75 57
September 1.8 195 027 021 16l L74 282 221 138 113
Mean 251 254 026 0.26 224 242 231 1728 9.6 ?A

A : Semples taken before sunset, B : Samples taken before sunarise,
WFTEDMTERR I 2 T 0 TH B

Table 2, Carbohydrate and nitrogen contents of diseased leaves
pregented by per cent of dry matter.

Total Soluble Proteinic Total C/N

Sampling nitrogen nitrogen nitrogen carbohydrate ratio

A B A B A B A B A B
July 1L73 200 022 019 .51 181 297 222 121 111
August 1.84 2.20 023 023 1.61 197 327 267 12.7 121
September 1.47 170 020 0.8 127 152 41.8 354 284 208
Mean 168 1.98 021 0.20 146 L76 34.7 281 210 1446

WETCARRE, THMASEE BABRTMT S AVRET, 2PNtk C/N
2ETH, 88, 9 HoEcInt s (E2%). T3HEEC 5 BRKLSEY £ ECd
FETHX5kiBN, TH, 8H, SHLEXBCHOEENMEEL, HWIEROENS <
fr 5 REA AR L 2 HEREI LR L TV 5. : '

BLIROLEBEY 100 : L2:Fe, B2ROMETARTHAEEI BCRTBIRRS.

Table 3. C, N-contents of the diseased leaves presented by the per cent
of each of the healthy.

Totat Soluble Proteinic Total CIN

Sampling nitrogen nitrogen nitrogen carbchydrate ratio
A B A B A B A B A B
July 65 74 91 63 63 76 146 159 220 2100
August &0 12 85 82 S8 71 142 151 230 217
September 77 87 85 85 78 87 159 160 205 184

Mean 67 77 g7 16 &6 78 142 156 218 203
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Table 4. Decrease of N, C-contents of the diseased and the healthy leaves
during night, {A-B of each of Table 1 and Table 2).

Total Soluble Proteinic Total C/N
Sampling nitrogen nitrogen nitrogen carbohydrate ratio

H D H D H D H D H D
July 004 —0.27 —0.06 +0.03 —+002 --0.30 6.4 +7.5 125 6.0
August —0.03 —0.36 —0.01 —0.00 —0.04 —0.356 454 160 418 -}56

Septemper —0.06 —0.23 +0.06 002 —0.13 —0.25 +4.1 464 +25 -}7.6

Mean —004 —028  —000 4001  —005 —0.30 453 6.6 +22 64

H : Healthy leaves, D : Discased leaves.
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Résumé

The purpose of this study was to find the cause of starvation of paulownia
tree affected by witches-broom, and compared the rate of translocation of
carbohydrates from the leaves of healthy tree with that from the leaves of
the witches-breom infected tree. Upper b leaves of each of healthy and diseased
trees collected at the time just before sunset (A) and at the time before sunrise
(B) of the successive days, were dried and prepared for the analysis. Samples
were collected at three successive months from July to September. Total
carbohydrates (starch and sugars), water soluble-, proteinic-, and total nitrogen
were measured. The results were as follows.

1. The amount of the total carbohydrates of the diseased leaves was 50 per
cent greater than that of the healthy,

2, The diseased leaves had about 70 per cent total nitrogen, about 80 per cent
soluble nitrogen, and about 70 per cent proteinic nitrogen against each 100
per cent of the healthy.

3, C/N ratio of the diseased leaves was twice as much as the healthy.

4, ‘The loss of total carbohydrates from the diseased leaves during night was
6.6 per cent and that of the healthy was 5.3 per cent.

5. The increase of total nitrogen during night was 0.04 per cent in the healthy
and 0.28 per cent in the diseased leaves, and that of proteinic nitrogen was
0.05 per cent in the healthy and 0.3 per cent in the diseased leaves, while
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the change of soluble nitrogen contens during night was negligible in both
of the healthy and the diseased leaves.

Witches-broom disease of paulownia which belonged to the viruses of the
yellow group, contained much higher contents of carbohydrates and showed
higher C/N ratio in the leaves of the diseased trees, although accompanied by
their declined photosynthetic power.

Net translocated carbohydrate quantities (apparent loss of carbohydrate
contents-loss of the same during protein synthesis) from diseased leaves during
night was much lower than that of the healthy and *the franslocation ratio”
loss of cabohydrate contents from leaves/whole carbohydrates contained in
the leaves at the beginning —— was also much lower than that of the healthy.

It was concluded that the declined translocation power of the discased leaves
was the cause of excess carbohydrate contents in them and in turn accelerated
the starvation of the diseased shoots or whole plant.
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