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Changes in Respiratory Rates of Excised Tree Organs

Sei-ichi OoHATA, Tsunahide Suiper, Hideo Tsuji and Isao HATAKEYAMA
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Fig. 1. Changes in respiratory rates of Prunus
Lannesiana leaves after cutting at 25°C,
Samples 1,2,3 were young shoots with
leaves, and 4 excised leaves.Only for the
curve 4, the zero on the abscissa represents
zero hour after cutting instead of ‘before
cutting’. Ordinate : increment in CO, con-

centration of air supplied at a flow rate
of 30 //hr. O Sample 1, @ Sample 2,

X Sample 3, @ Sample 4.
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Fig. 2. Changes in respiratory rates of excised Prunus
Lannesiana shoots with water supply.
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Table 1. Comparison of different tree species for the change in respiratory rate
(expressed as % of initial) of the stem after cutting at 25°C.

T Hous after cutting 0 16 17 24 30 45 48 68 72 92 9
Tree species\
Pinus densiflora 100 - 120 - - 105 - 88 - 93 -
Cryptomeria japonica 100 - 109 - - 9 - 164 - 191 -
Chamaecyparis obtusa 100 - 93 - - 88 - 100 - 107 -
Quercus glauca 100 315 - 322 308 - 277 - 292 - 346
Photinia glabra 100 200 - 236 209 - 173 - 182 - 155
Symplocos prunifolia 100 - 236 - - 143 - 143 - 129 -
Carpinus lazxiflora 100 400 - 580 220 - 200 - 200 - 200
Castanea crenata 100 228 - 246 280 - 272 - 204 - 148
Quercus serrata 100 188 - 219 219 - 194 - 175 - 219
llex macropoda 100 275 - 325 300 - 250 - 250 - 250
Acanthopanax sciadophylloides 100 238 - 238 231 - 231 - 223 - 162
Evodiopanax innovans 100 179 - 210 207 - 189 - 141 103 103
Table 2. Comparison of different tree species for the change in respiratory rate of
the stem during the relatively short period after cutting at 25°C.
Hours after cutting
0 1 2 3 4 5 6 7 8 9 10 11 12 13
Tree species —
Quercus glauca No. 1 100 100 105 110 135 175 200 226 236 250 266 275 290 294
No. 100 94 100 112 122 136 211 230 - - - - - -
Amelanchier asiatica 100 100 100 100 110 223 - - - - - - - -
Prunus Lannesiana No. 1 {100 94 100 105 124 126 205 206 211 - - - - -
No. 100 106 111 111 111 122 139 166 222 260 - - - -
No. 3 100 90 90 100 100 125 175 266 291 300 291 266 250 232
P. Grayana 100 100 102 102 100 - - - - - - 106 106 133
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Fig. 10. Changes in respiratory rates of stems

of Pinus densiflora and Chamaecyparis obtusa
after cutting. The section was about 5 cm
long. Pinus densiflora:—@—Sample 1, - @-+
Sample 2. Chamaecyparis obtusa:—(O— Sample
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rise in
respiration and square diameter
of the stem sections(length, 20cm,
Quercus glauca)at 20°C. Ordinate:
ratio of the maximal rate of
respiration after cutting to the
initial rate of respiration.
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Fig. 14. Changes in respiratory rates of

fine roots of Cryptomeria japonica
and Prunus Lannesiana after cutting
at 25°C. (O Cryptomeria japonica,
@ Prunus Lannesiana.
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Résumé

The change in the rate of respiration of excised tree organs (leaves, stems, branches and
fine roots) was studied. Rate of CO, output was followed using an infrared gas analyzer (URAS).
Four-year-old seedlings of Cryptomeria japonica and Prunus Lannesiana as well as other species
were used.

1) Change in respiratory rate of the leaf after cutting.

Within three or four hours after cutting, the respiration of leaves of deciduous broad-
leaved trees remained normal. But, soon after that, the respiratory rate increased to a peak and
then decreased. On the other hand, excised leaves of evergreen broad-leaved and coniferous
trees maintained the normal level of respiration for a longer period than those of deciduous broad-
leaved trees.

The cause of the respiratory rise in the leaf may be different from that in the woody
organ. In the case of the leaf this rise seemed to be caused by a rapid withering of the leaf.
The difference in the pattern of change in the respiratory rate of the leaf between deciduous
and evergreen trees would be ascribable to a difference in the structure of the leaf against
withering.

Measurement should be carried out within three or four hours after cutting, on the
leaves of deciduous broad-leaved trees, and within seven or eight hours on those of evergreen
trees.

2) Change in respiratory rate of the woody organ after cutting.

Respiratory rate of the excised woody organ began to rise several hours after cutting,
reached a maximum, soon declined and became stable at a level which was not the same as the
initial. Reliable values, therefore, can be obtained only when measurement is carried out within
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the initial stable period.

The duration of normal respiration before the start of the respiratory rise varied with the
species of trees. The length of that duration in 20-cm stem sections was 5-10 hours for broad-
leaved trees, and 3-4 days or more for coniferous trees.

Such duration and maximal value in the respiratory rise, however, depended upon the
magnitude of the wounded area of the section.

With fine roots or branchlets, little or no effect of cutting was observed upon the respiratory

rate of the excised sections.



