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On the respiration of paulownia infected with witche’s-broom. III

Yozan Tokushige
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Table 1. Plan for measurements.
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Table 2. Respiration rate of the healthy leaves.

| . Per mg. dry weight] IPer cm? area
No. FreshweightiDry weight Fﬁﬁ%ﬁ RQ
Dry weight | o, Qcon Qos | Qco
] 0,124 00851 243+ 1.35 0,97 0.72| 1092 | - 784
2 0,117 oC49 | 238 1.28 0.91 071 1001 | 710
3 0,112 0.049 228 50 1.12 074 1176 | 8,50
4 0,114 0.047 242 1.32 D.96 0,73 950 | 720
5 0,114 0,080 2,28 1.55 1.19 077] 1241 | 954
Average - — 23 | 140 103 |o74| 11.00] 808

Qoz=mm?® of oxygzen absorbed per hr. per mg. dry matter or per cm? area.
Qeos=mm?® of carbon dioxide emitted per hr, per mg. dry matter or per cm? area.
RQ=Qc0;/Qo0s,

Table 3. Respiration rate of the diseased leaves,

L. Per mg, dry weight Per cm?area
No. [FreshweightiDry weight [resh weighy RQ

‘Dﬂ welg Qo Qcog Qoa | Qcoy

1 0,113 0,080 226 1.80 168 094| 1431 | 1338

2 0,122 0,058 210 1.64 157 096 1518 | 1453

3 0112 0,054 207 1 57 147 093| 1350 | 1260

4 0114 0,058 200 1,46 133 091| 13,50 | 1230

B 0,108 0.063 200 1.75 1.64 D94 | 1480 | 13.B0
Average — — 209 . 164 154 1053 1426 | 13.32

Abbreviations are the same as that of Table 2.
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Table 4, Glycolysis in the diseased leaves and the healthy ones

Fresh welght ng Q¥
Dry weight =+ 2. —
No. Dry weight Dry weight & Area b.
Diseased | Healthy | Disessed | Healthy | Diseased | Healthy
1 221 258 + 009 -~ 004 +088 | —~031
2 210 2.65 40,11 —0.04 + LI0 - 035
3 2.1 282 + 0.09 —- 0,06 ~+ 0,68 — 036
4 228 . 286 <+ 006 — 004 =+ 069 - 021
Average 2.18 273 +009 — 005 + 0.86 ~ 031

a ng=mm’ of carbon dioxide emitted per br. per mg. dry matter in an

atmosphers of nitrogen.
b ! per hr, per cm® areq,
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WA 0.94, % 074 THREOHTEREV. H¥EO RQ O 1L bR/
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Résumé

In the former experiments®® the comparison between the respiration
rate of the leaves of paulownia tree infected with witche’s-broom” and that
of the healthy ones was made. The difference in RQ found between them
indicated that the metabolism of the former was of an abnormal, But it
was left behind to discuss the RQ abnormality obtained in the experiments
with diseased leaves because of the anaccuracy of the measuring apparatus,
This experiment was carried out in order to determine RQ more accurately,
RQ was determined by the Warburg micro-manometric method. In this experi-
ment the disks of the leaves of the third leaf order were used. The results
are as follows:

(1) The ratio between fresh weight and dry weight of the diseased
leaves is about 11 per cent smaller than that of the healthy ones,

(2) Qoy(quantity of oxygen consumption) of the diseased leaf disks is
about 17 per cent greater than that of the healthy ones per dry weight and
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30 per cent greater per area. Qco/carbon dioxide production) of the diseased
leaf disks is 50 per cent greater than that of the healthy ones per dry
welght and 65 per cent greater per area, These results correspond with what
obtained in the author’s past work® and the emergy consumption of the
diseased leaves seem greater in quantity than that of the healthy one.

{3) RQ of the diseased leaves is about 0.94 and that of the healthy ones
0.74. The smail RQ of the healthy leaves, for less than 1 the theoretical
value, indicates the incomplete oxidation of the respiration materials in
paulownia leaves, Since the organic acidal crystals are found in the petioles
in a fairly large cquantity. RQ of the diseased leaves is greater than that of
the healthy ones. This corresponds with the results obtained in the author’s
past work® The difference in RQ between healthy and diseased seems to be
attributed to the abnormal metabolic conditions of the diseased leaves.

(4) In the atmosphere of nitrogen instead of air the diseased leaves
produce carbon dioxide about 0.08 mm*® per mg. dry matter, while the
healthy leaves almost nie.

(5) From these resulis it is supposed that the respiration of the diseased
leaves, though composed mainly of aerdobic respiration, is carried out to some
extent unaerobically. Possible explanations for the greater RQ of the diseased
leaves compared to that of the healthy one will thus be given. The respi-
ration comparison of the diseased and healthy leaves Is assumed as follows.

RQu = Q'co;+Qf,, >--9"‘(-’-4'——RQ RQa: RQ of the diseased leaves.
TTTTQo, . 7 Qo T ™ RQu: RQ of the healthy leaves.
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