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Fig. 1. General map of shelter trees investigated in Iriki Livestock Farm.

FA R RBNEDEBEROFHEK 2 AL 72, FRIC £ DR EEEEMR R 5O KRS BE % HI%E
L7z, 20E) HHAEEZXE, MEBLIVEFICOWTESEIRBEL 72,

BRELUER

1 BEMANATOFEH L ORREGFDEL

BHMRANOTIR & MBI 2 RIBEHNIZTHIC L 2 RIBNEHRBERDENICL > TENL I I
Db EYERTEE2RDEE) THDH, —RICHERNORIES LAT 513 & BBERNNORRE
ERKRESLEMEZRL, 2OBRIIEZHE & L0.1% KETHE L AN (4% r=—0.600,
W% r=—0.873 BLUEZ r=-0.918) #m=L7, LH»L, £FcsWwTid BXE CROE#MHk
TIR—EDRIZED & Nk - 72, BIHS V12 0 ~ 100 m OB TEZD b KEDR Tl
HHRANDOTIREIRZ 1 ~2°CThHo 72 Z 2 WMELTW5, FRAETIZNENEHITKERP -
Zrds, PEEHICEC CMEESHOBEE L) JEICHT 2 Lo ~0RRIEI—BARE N &
HEINT, LCEFCBIT A BEE~OERMRIESIC L 2RBNVMET 280, PESHT
BEHTRENENZ B,

BRBEIIC BT 2 AE S L OBEROEMEL R T EEIRNEB) THH, Bk LB EEHK
DIMEEIC L) B, BBEKET1 %KEDEELENIRD LI, I BRIZKFOESGICHL
BT 2720&ZME LMOK &) BE I BMER 2R L 72, —7F, BEEKC L 2EMNRELAD &



HRRIE & KARIENZE (°0)
Air temperature differance between inside and outside of shelter trees

o
N R N IR I R
——— —r

R A I & BUACR L2 2 4 > B & P BB R KR

Winter

S I

&%
Winter

4 i B .

[
e
oD 0O O N
— v

0 2 4 6 8101214

%

Rainy season }

0 2 46 8101214
%

eee
Y
.

Rainy season} °

0 2 4 6 81012140

i Mm%

Rainy season

[

—_ o

AR O 0D DO N
v v —

18 20 22 24 26 28 30 32
LEs

Summer

1 H

18 20 22 24 26 28 30 32
PES

Summer

.
Pt

18 20 22 24 26 28 30 32 (°C)

! E=
.

Summer

21 23 25 27 29 31 33 35

21 23 25 27 29 31 33 35
VAt

21 23 25 27 29 31 33 35 (°C)

Outside air temperature of shelter trees

TLERR(17F4£)
A Broad-leaved forest
(17 years of age)

L EERIAR (304 )
B Broad-leaved forest
(30 years of age)

F2X MARIR & RSO SIRZE DRI

SPEERR(E / X 1744%)
C  Needle-leaved forest
(17 years of age)

Fig. 2. The relationship between the air temperature difference of inside and
outside of shelter trees and the outside air temperature.
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Summary

This work was carried out for the purpose of clarifying the sheltering effectiveness of
shelter trees, noted both inside and outside of them, against the air temperature, the wind
and the rainfall in the middle height grassland of the southwestern warm place in Japan.
The surveying was made further about the utilization rate of shelter trees by Holstein and
Japanese Black Cattle in the different seasons and weathers.

The results obtained were summerized as follows:

1) With the rising of the air temperature, the difference in the air temperature between
the outside and the inside of the shelter trees was apt to become larger, showing negative
significant correlations at 0.1 25 levels in each season (winter ;r=—0.600, rainy season;r=
—0.873, and summer ; r=—0.918).

2) The protection effectiveness against the wind was noted to become more effective
in accordance with increase in the blowing power of the outside wind, the difference of
wind velocity between the outside and the inside of the shelter trees becoming larger. And
these relationships showed negative significant correlations at 0.1 % levels (winter ; r=—0.855,
rainy season ;r=—0.892 and summer ; r=—0.829).

3) The shelter effectiveness of the broad-leaved forest against rainfall was greater than
in case of the needle-leaved forest. This effectiveness was specially greater in the rainy
season.

4) The utilization rate of the shelter trees by both the breeds increased as the air tem-
perature rose in the rainy season and summer. But the utilization of the shelter trees by
Japanese Black Cattle was not so much as that by Holstein.

5) In winter and rainy season no clear trend was noted between the utilization rate
by both the breeds and the wind velocity. But in winter in the outside of shelter trees both
the breeds were noted to have grouped together to the leeward of the forest. In summer
the utilization rate by them was made to be decreased by the increasing of wind velocity
estimated more than 2 m/s.

6) With the lapse of time from winter to summer, the utilization rate of shelter trees
by both the breeds increased. In summer, utilization of the shelter trees by Holstein was
larger than that by Japanese Black Cattle. On the other hand, in winter, utilization of the
shelter trees by Japanese Black Cattle was larger than that in Holstein.



