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A Study on the Method for Measuring Respiration
of Excised Tree Organs

Sei-ichi OOHATA, Tsunahide SHIDEI, Hideo TSUJI and Isao HATAKEYAMA
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Table 1. Determination of CO; content of air by 27,

two different analytical methods (in- SR & RN Y A AR & A HIEE & HLE
frared lysi hod and the War-

dor titemetryy o BT s 2 hie, WEREICEY BT L H Y RIUKEOK
EZERDBIDOD, bI—DOFHHEREITS

str, BEE TR ZAHVIC L B REEY ARIR

mg COy/l (at 25C)

Infrared Gas | Warder | —  REN, BENCL 2R ABMEEETED 5
@® | @ | MO EMBETH S, ¢ OMEICEL T L
0. 5802 0.7385 —0.1583 FEOAEHERE LT, TAHVE (BELK
0. 5985 0.6534 —0.0549 100¢ ' .
0. 5880 0. 4080 +0. 1800 o
0. 5930 0. 4930 +0. 1000
0. 5601 0. 6665 —0.1064
0. 5601 0. 6767 —0.1166 3
0. 5601 0.5312 +0.0289 e
0. 5601 0.7785 ~0.2184 £ gob
0. 5601 0. 6359 ~0.0758 g >
0. 5601 0. 5097 +0.0504 g
0. 5630 0. 4853 +0.0777 8
0. 5630 0. 6287 —0. 0657
0. 5630 0. 6364 —0.0734
0. 5630 0.5128 +0. 0502 of 55 - —z
0. 5630 0. 5844 —0.0214 Surface Area (%)
X-—oomor  Fie 1 Rete of 0O abeorpion w0 funcion of
st= 0.01143 percent of the base area of the contain-
n—1l= 14 er. Ordinate : percent of the maximum

insignificant at P <0.05 rate of absorption.
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Table 2. Comparison between infrared gas analysis method and alkaline absorption method
for measuring respiration. In experiments (1), (II) and (), 40g leaves of Pittosporum
Tobira, 40g leaves of Cryptomeria japonica, and 3 or 4 stem sections of Crypto-
meria japonica were used, respectively. In all experiments, measurements were
conducted at 25C.

D) (I
mg CO.;/h/40g leaves mg COy/h/40g leaves
Infrared Gas Alkaline . Infrared Gas Alkaline
Analysis Method X=Q)—-© Analysis Method X=01—-(©
@ 2 : @ 2
6.00 5.85 +0.15 6.80 7.87 -1.07
6.06 5.33 +0.73 7.73 9.52 -1.79
6.06 4.39 +1.67 7.54 6.87 +0.67
4.70 4.39 +0.31 7.97 6.71 +1.26
5.19 6.04 —0.85 7.66 7.72 —-0.06
5.50 4,91 +0.59 7.23 7.11 +0.12
5.62 5.03 +0.59 X=—0.145
5.29 4.65 +0.73 s2= 1.26
4.88 5.71 —0.83 n—l= 5
4.94 5. 64 —0.70 insignificant at P <0.05
5.25 5.76 —0.51 (am ’
5.38 5.64 ~0.26
— COg/h 1
X=+0.135 mg COx/h/ Samp‘e
st= 0.607 Infrared Gas Alkaline |
n—1= 11 Analysis Method X=1)—-@
insignificant at P <0.05 @ (2
5.07 6.34 —-1.27
4,33 4.86 —0.53
4.14 4.76 —0.62
5.13 5. 06 +0.07
4.20 4.76 +0.56
4,82 4.64 +0.18
X=-0.455
s?= 0.277
r—1l= 5

insignificant at P <(0.05
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Table 3. Comparison between closed and air-current systems for temperature and humidity.

Closed r Current
Exp. No. 1 I ill I ) )il Jill
} Inlet Outlet Inlet Outlet Inlet Outl_etyi
Leaf {Upper surface 26.3 25.8 26.3 26.5 25.5 25.8
Temperature Lower surface 26.3 26.7 25.6 25.8
) Air in chamber 25.4 25.3 26.3 26.9 26.7 26.5
Air outside chamber 24.4 24.0 24.0 24.0
Humidity (%) ? 9 | 84 93
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Fig. 3. Changes in respiratory rates (broken line) and fresh weights

(solid line) of leaves of Prunus Lannesiara after cutting at
various temperature-humidity combinations as indicated. Each
experiment was repeated except in B;. Both respiratory rate
and fresh weight are expressed as percent of the initial.
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Fig. 4. Relationship between changes in respiratory rate and fresh
weight of leaves of Prunus Lannesiana after cutting at various
conditions as indicated in Fig. 3.
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Fig. 5. Changes in respiratory rates of stem sections
of Prunus Lannesiana after cutting at 20°C
(solid line) and 30°C (broken line). The sec-
tions were 1-2cm in diameter and 5cm long.
@, Eeperiment number 1; O, Experiment number 2.
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Table 4. Changes in respiratory rates of split stem sections of Cornus controversa.

i

Excised stem sections
’ Weight (kg) Dlameter(cm) Length (cm)

‘ Respiration (%)%

Control No 1 ’ 9.9 24.0
” v 2 9.0 22.9
Split ~ # 1 8.8 22.7
9 v 2 6.5 22.0
V] 7 3 7.6 21.8

Hours gffiir Sgllfs%i
20.0 107.6 103. 3
21.0 105. 2 90.9
20.0 101.8 89.3
16.0 87.7 84.9
19.0 106. 1 106.9

I
— I ——

* Values of respiration during the first 2 hours after cutting are set equal to 100%.
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Résumé

Measurement of respiration as routine field work is carried out with simple and expedient techniques. It
is desirable, however, to seek such conditions as make the measurement as accurate as possible. For this
purpose, (1) alkaline absorption method was compared with infrared gas analysis method ; (2) effects of
temperature, humidity, and traumatic stimulus on respiratory rise of excised tree organs were examined.

1) Comparison of alkaline absorption method with infrared gas analysis method.

In a closed cylinder containing plant material and alkaline solution, rate of CO, absorbed by the solution
increased in proportion to the surface area of the solution, till it arrived at a plateau. Under our conditions,
15-20% surface area of the base area of the cylinder sufficed to establish maximum rate of absorption.

In experiments for comparison with the method of infrared gas analysis, an alkaline surface area of 22.4%
was employed. No significant difference was detected between the values of respiration by both methods.

2) Effects of temperature, humidity and splitting on the respiratory rise of excised tree organs.

The respiration of excised leaves of deciduous broad-leaved trees remained normal f{or a few hours, fol-
lowed by an abnormal rise. Generally, high temperature and low humidity had a trend to shorten the dura-
tion of normal respiration of excised leaves of Prunws Lannesiana. Little or no hastening effect on the
starting of respiratory rise was, however, observed in 10026 humidity air even at high temperatures.

As for stem sections, on the other hand, the period of normal respiration was remarkably shortened with
rising temperature, but not affected by humidity. The duration of normal respiration of the sections at 30C
was only half that at 20°C.

No difference was observed between split sections and non-split controls in the course of respiratory

change of stem sections after cutting.



