21

A FITOERNEIC L 2EERTICAT MR

M

—A + BN EX

I

=

=
=]

zﬁmtﬁﬁMEmiﬁaLf~ﬁﬁn@@mgﬁﬂmLt&anmiﬁﬁﬁﬁ%énvﬂaag
Ch%@ﬁ&u.m%ﬁoﬁmafmﬁﬁmtiﬁi®ME%ﬂﬁtL.ﬁ%®k33¢§ém;
5ﬂmau£vtiﬁﬁﬁﬁﬁ6h6ﬂ%ﬁﬁﬁan%:T@&ﬂ&%ﬂﬁLT\4%jmiﬁ%
#Gﬁkéﬁﬂiﬁ&mEL\iﬁ%%ﬁmtﬂﬁfatb@iﬁﬂﬁ&tamrﬁﬁLto

1 @&m&m;a&ﬁmEaLr\Eﬁﬁﬁataxmﬁﬁmmﬁfakﬁﬁ%@@mibﬁﬁ
EﬁELTHU\m&ﬁmmwtﬁﬂﬁﬁﬁ&ﬁﬁﬁmi&wﬁmﬁﬁtmﬁﬁ&bhto

2 @&ﬂﬂtxn‘Emﬁmw(Lﬁﬁ%@ﬁmﬂ&f%ﬁ¢ﬁﬁttBﬁﬁﬁwﬁﬂﬂﬁfa
ﬁmmm)&ﬁﬂttoﬁﬂﬁmmu.%@@ﬁmﬁvagﬁmgﬁﬁMﬁfaa:a&%u

1 REOWHBERMAIICR b & < 7o o7

3 %1%E®mi&ﬁbamu‘Mﬁﬁmﬂi?miﬁﬂ%EEXEmﬁﬂm&ﬁxm?5:a

ﬁ;M‘E'ﬁé 60

F—— kA F o EEAE ; FHREER  REdk

23 -1

£ F 212, KEAECHENSICE > TEFRRET
Lo BB N, ThHAT2EREZT->TH. £O
EREAHCHABECES I TOHMEEL, 2HOM
PWEBRY L TRFEBRCLSZ LA%EL, EO
BABYREDIHRCHET A Z LN EETHDL, i
BHRIEOR R L 0 BB I NES L, BMENT -
TETLWASL, ELESEORBROBENOTRLH S -
BHicit, MBELEELSHENR P RBTHEELELLN S,
ZEOHTABTNEOFE L LTI, RLdE@ns%
FIF L1~ rRIEERPMEEh>2HD, Yo I b—
v avEFALFA L -ERRONE LM 2E
2FIA L EEEREY, o ERAEEFIA LR
ERE L OWERBREELT VS, $i, FHlBE
TREEOE BT CHEMEOKEBOMN T L
OBAN HERABK LATRL EhTVS, ZhHD
(i, MOGEOIFEETORRNNTAERBOMER ]

i L, fEROAZ ERM|EC L 5T & E - AR
BEABOLhLAEESD D

# - TE@MEAFIH LT, EHEHEORT SHKOY
H A Z BT 5 1o O& BRITIEIC DL TR L
oo

HERUAE

R HMEEEOBOHYEH. NRICRETRE

EREtR R O E AR I A L R IE 1993 T A 7
Al 3% ok | fiztike v 29— %5ED7210.5
cndkic B L. ECO.50BERETGAMAKL, 8H
50 L hADLEAKLERRW AT 1, HEAR
R 2IEME7 A1 ECBML, ECO.505%
WrEAMAKL, FERIC8 A108 & D FERFHLITL.
IR 7 Bl4H B L, ECO.50F&KYEHE D
AL, 8A1HLHWEEPHET -1, 9 AL6AICH
MH 7 ARE (167m) Or v 79— ARERBEE~

CERRO—SHIEEY S FERMAL L TREL .



22 SERBERM = 2 -FREE © 255 (1997)

F (20emx2m/K, a v 29—/ o—& 48, 4
Wy AT AIRAEER - 1L AR) cHRFREK
TiEBRRILS, 18, 2lem, 24ICEML, FLoAEARK
TiFkH18em, 2412l Lo, BEWOE C I EMEO.
8, HEMLIEL. 0. WHEELIEL 28 ® L, $Eh
(219945 2 A15A ¥ CfTbhic -1, BRIZ12B178 &
n17:00~20:00% CfTL , LIQRMET L 4B CHD
TR A L, ABRKIVShb2R@mEL, 1
F208k % 550 Lic. AR EMS L CEREOE,
R, ¥R, NESE, JESE. 750 B, HER
B REE, AHNNE, TEERCOLTER L,

HE 2  EEARELTHERNOROHEH, NEBICE
FTEE

A IX19945F 6 B22BIC 3D [k | Hi% 7 eofy
Ry O—NFa—TEBBEL, ECO50KEEYE
HhrAKLI:, 9A7THOEMETIZ, 8 A5 LNHE
WALFR (16:30068:30% TARE, MAREL2T) #FF
WEHKEMAK L. 9 HUADEME TIZ8A5H &
DKDL %P AK LERPH AT\, FLTI9H21HD
TEME T8 A12B L W KD A E A K L BRI W4T -
oo KB v 27— 257 (Fu—K vy, B
VAT LTEAREER - G LAR) 2V, B0
em, 244 L, BEMRREREREXIIEREECL.
0. HEWILIEE C1.0, IWHEEMLIEE C1.44 L, g
BEEi#4ECO0.8, 1.0, 1.2+ L., KiBFERIz44E
C0.6, 0.8, 1.0& Lice RBERVWShy2RWEE L,
116K Z L, MEGRE 1 LRGBS L,

B3 EERITICEDHMEEEORVCHT54H
L2

EEORE ki, BEROFRY U< T DD
TEABOKED T 7o — b a2, 2LEBREORKD
OEEXBRET b, REFCRARs 7 v — o
DEFBEN LI 8IVETF+H A5 (SONY Video 8
CCD—F380) ikt hBD A Imih BECEY L.
LHEHESREY T AHMP I AS—I (Personal

Image Analysys System, LA—535) 1= & ¥ @408 |
foo BREEIZ1993510A12H, 26H, 11H11H, 308, 12
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N #% B ot ¥ K #5k EWE EaW
cm 54 cm cm cm cm cm
1 15 10.3 15.1 17.7 7.9 9.8 5.6
2 18 9.7 15.1 19.0 8.4 10.6 5.8
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HEM N.S N.S N.S N.S N.S N.S
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Studies on the measurement of growth and
development by image processing in strawberry plants

Kazuhisa TANAKA and Masahide ISOZAKI

Abstract

As a method of objective growth measurement,recently various types of measurement
technologies are being developed making use of image processing.
These methods can measure growth changes with the passage of time , without destruction of
plants,and there is a possibility that the growth index ,differing from an evaluation depending
on conventional size and weight can be obtained. Then we made use of image processing,
examining a growth analytic method so as to grasp the growth of strawberry under different
conditions and to judgethe growth objectively.
1. As a growth index depending on image processing,an upper project area corresponding to
the leaf area of a plant which a direct light hits ,is suitable. The upper project area and the first
cluster vield of the onset of the harvest term are correlated significantly .
2. We measured long and short side ratio by image processing( a ratio of long side corresponds
to short side of a quadrilateral to the smallest area which circumscribes with an upper project
picture.)Long and short side ratio near 1 showed the most favorable growth of strawberry and
got the highest value for the onset of the harvest term of the first cluster vield.
3. Before the onset of the harvest term, to make largest upper project area ¥ long and short

side ratio ,produced the highest the first cluster yield.



