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Effect of Wind on Transpiration of New and Old Leaves of Some Trees.
. D
SATO0 TAISITIROO

This paper reports the preliminary results of the comparison of the effect of wind

on transpiration of new and old leaves of some trees.
MATERTALS AND METHODS

Shoots of Lithocarpus edulis, Cornus controversa, Cryptomeria japonica and Rhaphiolepis
umbellata, grown in the garden of the University, were used. For ILithocarpus and
Cryptomeria, leaves of the current yeaf and the last year were compared. For Cornus
and Rhaphiolepis, leaves of spring and summer shoots were compared. Transpiration
rates of cut shoots in water were determined gravimetrically, using a balance with a
sensitivity of 1 mg. Experiments were carried out in the experimental room, details
of which were already described in a previous paper (Satoo, 1948). A single experiment
was composed of four individuals, including each two of both, new ané old. They
were divided into two sets, the experimental and the control. Wind was produced
by an electric fan, its velocity was 3.5 m/sec. at the center of the experimental sets.
The "experiments were carried out under two conditions of light, ?.e., diffused light
and artificial illumination. Diffused light was nearly the same as shown in the
previous paper (Satoo, 1948). As the artificial illumination, a 200 watt bulb at a
distance of 50 cm from the experimental sets was used.

Transpiration was determined for 15 minutes in calm conditions and then for 15
minutes in wind. Percentage of increase in transpiration by wind was assumed to
represent the effect of wind. Water contents of leaves were determined after setting
them in a jar of brown glass, saturated with water vapor, for 48 hours, and assumed
as saturated water contents. The comparison of the effect of wind on transpration
of new and old leaves were statistically tested by means of analysis of variance, and

other comparisons were analysed by ¢-test.

RESULTS
1. Lithoecarpus edulis. A

In all 20 determinations, transpiration of new leaves were more strongly increased

1) Family aame is set ahead accroding to his mother tongue.
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by wind than that of old ones. Table 1 shows the average increase of transpiration

by wind as percentage of transpuatlon in calm a1r conditions. As shown .in the
table, new leaves were more sensitive to wind than old ones, and this relation was
more evident when illuminated by the electric lamp. Transpiration during a period
from 13:00 to 9:00 in the experimental room per nnit area of leaves and saturated
water content were also higher in new leaves. These relations were statistically
ascertained. ﬁ‘he greater difference in sensitivity to wind beween new and old leaves

under artificial light was chiefly due to the increase of sensitivity in new leaves.

Table 1. Lithocarpus edulis.
New | Sig. | Old Ratio
leaves | at: | leaver |old/new Note
\ 9% o |9 |
! Diffused o A Ly o 7o .
Tnorease in | light 115.8 0‘1\ 780 | 068 T=25.7°C, RH.=93.7%
Qs o \
transpiration :Slftnzlf“(;/imt 5 -+ insig. 1 Date: VII. 6 —VIL.10
Arifidal | 1445 | 01 738 051 T=2.9°C. RH.=94.0%
Saturated water content 65.0 0.1 | 53.6 0.87
Transpiration in mg/20hrs. -
/100 o leat 872 0.1 | 610 0.70

2. Cornus controversa. ‘

In all 12 determinations, transpiration of new leaves were more sensitively affected
by wind than that of old ones. Table 2 shows the average effect of wind on trans-
piration of new apd old leaves. Tt is épparent that new leaves were more sensitive to

wind than old ones, and this relation is more evident under artificial light. These

Table 2. Cornus controversa.

Ne%v Slg 0Oid Ratio

leaves leaves |old/new Note

0, [V) [} |
, Diffused | 25 | #6 \ 28 \ or o _
Inerease in Tight 9.7 | 01 373 | 0.41 |T=25.8C. RH.=90.3%
Transpiration Sigrgfi,c%/?t insig. ‘l 1 i 0.1 Date : VIIL10— VIIL 13.

Actificial | g6 | 3 134 | 019 |T=2.6°C. RH.=80.3%
ght i | |
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relations were statistically significant. The greater difference in sensitivity to wind

under artificial light was chiefly due to the decrease of sensitivity in old leaves.
3. Cryptomelia japonica.

In all 13 determinations, transpiration of new leaves were more sensitively affected
by wind than that of old ones. Table 3 shows the average effect of wind on trans-
piration of t§vo types of leaves. K is apparent that sensitivity of transpiration of
C. japonica to wind was also greater in new leaves than old ones. Saturated water

content was also higher in new leaves. These relations were statistically significant.

Table 3. Cryptomeria japonica

New | Sig. old Ratio
’ leaves at : | leaves |old/new Note
Increase in transpiration 73. 0.1 34.9 0.78 | T=26.0°C, R.H.=88.5%

Saturated water content ‘ 80.3 1 70.7 0.89 Date: VIIL.4—VIIL7.
It is apparent that in three types of trees, conifer (Cryptomeria ‘{aponica), deciduous
(Cornus controversa) and evergreen ( Lithocarpus edulis) broad leaved trees, transpiration
of new leaves were more sensitively affected by wind. Besides these three species, the
same relation was observed between leaves of summer and spring shoots of Rhaphiolepis
umbellata, though it was impossible to carry out frequent experiments. Under diffu-
sed light, average increase in transpiration rates of R. wmbellata by wind were 499%
for new leaves and 249% for old ones. For broard leaves, it was also found that the

difference in sensitivity to wind was increased by artificial illumination.
DISCUSSION

On the relation of age of leaves to transpiration, there is no econstant trend.
Gurrensere (1907) reported that new leaves transpired less than old leaves, while
Mirrvever (1931) reported the reverse results. But Brrarw (1904) and Rouvscmar, (1939)
reported that in some species new leaves transpired more than old leaves, and in
others the former transpired less than the latter. The data for Lithocarpus edulis in
this study showed that one year leaves transpired more than two year leaves.

Berxercx (1924) reported that transpiration of shade leaves of Impatz’én& were affec-

ted more strongly by wind than that of sun leaves. Wrexeer (1935) found that
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transpiration of niesophytes were generally affected more strongly than that of xero-
phytes.  Sevrornp (1929) also reported that transpiration of mesophytes and hygrophytes
were increased by wind while that of xerophytes were not affected at all. The
results indicates that between new and old leaves exist such relations as found
between sun and shade leaves and between xerophytes and mesophytes. It was also
found that this relation was more evident under artificial light. It can be aseribed to
the increase of the effct of wind on new leaves and decrease of that on old ones,
under artificial light. Griee (1940) found that the stronger the light intensity was,
the less affected the transpiration by wind. The results for old leaves in this study
showed general agreement with Grme's results, but for new leaves it did not agree.
It needs further experiments. Koxrntsu ( 1926)ﬁfound that daily fluctuation in transpi-
ring power of too young and too old leaves of Coleus blumer was less than that of
the most developed ones. It suggests that sehsitivity of new and old leaves to the

change of environmental factors is somewhat different.
SUMMARY

1. The effect of wind on transpiration of new émd old leaves of JLithocarpus edulis,
Cornus Controversa, Cryptomeria japonica and Rhaphiolepis wnbellata were compared.

2. The transpiration of new leaves was more strongly increased by wind than
that of old ones. This relation was more evident under artificial light than under

diffused light in the experimental room in basement.

D
The writer is indepted to Prof. Dr. Naxamura Kentaro for guidance throughout his

investigations.
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Atarasii Ha to Hurui Ha no Zyoosansayoo ni

Oyobosu Kaze no Hataraki

Arasuzi —-

1. Matebasii, mizuki, sugi, oyobi syarinbai no ataras.ii ha to hurui ha no zyoosan-
sayoo ni oyobosu kaze no hataraki o kurabeta.

2." Atarasii ha no zyoosansayoo wa hurui ha no sore yori mo kaze ni yoru hue-
kata ga ookii. Kono kankei wa dentoo de terasita toki no hoo ga tikasitn no suri-

garasu no mado o toosita hikari dake no toki yorimo itizirusii.



