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Summary

Fifty characters related to tree form, leaf canopy structure, light environment and fruit production
were investigated using 40, 14 year-old fruit trees of Japanese persimmon cultivar ‘Hiratanenashi’,
which were grown under the same cultivation management in the same orchard. Interrelationships
among 50 characters were analyzed using ‘a system analyzing seasonal changes of tree form and leaf

»44)

canopy structure of fruit trees and ‘a simulation model of distribution of radiational flux at leaf sur-

face in a crown of fruit trees?.

1. The coefficient of variation (CV) of the mean yield of fruits per tree for 2years (MYF), the
mean number of fruits per tree for 2 years (MNF), the volume of leaf canopy (VLC) and the MYF/VLC
ranged from 40% to 90%. The CVs of the number of flower buds per tree (NFB), the mean leaf area
density (MLAD) and the total leaf number per tree (TLN) ranged from 25% to 35%. The CVs of the
total current shoot number per tree (TSN), the C/F ratio (CFR) and the leaf area index (LAI;) ranged
from 15% to 25%. The CVs of the mean trunk diameter for 2 years (TD), the tree height (TH) and the
degree of baldness (DB) were about 10% . The lowest variation (0.8%) was found in the daily mean
radiational flux at leaf surface (DMRFL).

2. The analysis of interrelationships among the 50 characters were investigated. The MYF was
positively correlated to the DMRFL and negatively to the mean inclination angle of current shoots
(MIAS). The MYF/VLC was highly and negatively correlated to the many characters relating with the
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tree vigor. The number of flower buds per tree (NFB) was not significantly correlated with the many
characters. However, the maximum value was found at about 450 cm of TH and about 30cm of the
mean current shoot length (MSL). The DMRFL was negatively correlated to the LAI., the MLAD and
the many characters relating with the tree vigor. However, the DMRFL was not significantly correlated
with the TH, and distributed on a curvilinear curve of the TH. The daily total radiational flux at leaf
surface (DTRFL) were positively correlated to the many characters relating with the tree vigor, sug-
gesting that the larger trees received more total radiation, but became darker in the crown. There were
highly negative correlations between characters relating with the tree vigor or the tree size. However,
these characters were negatively correlated to the DB or the MLAD.

3. The analysis using 3 dimensional pillar-shaped graphs showed that the MYF decreased ex-
tremely in the region below about 685 gEinstein/m%/s of the DMRFL, in combination with the region
above about 460 cm of the TH or above about 42 degree of the MIAS or above 5000 of the TLN. There-
fore, it was suggested that thorough fruiting management, improvement of light environment in tree

crown, good prunning and training and moderate inhibition of vegetative growth are necessary for good

fruit production.

# ]

EEPRL I —CTHRE, ZINEORELELBHREL
TW5DS, Z07-HICE, SIERGEETHE L EEEREN
KYTHAH. L L, FECHEE - EFEECHLY D
ERTE RV, B - EEE IR - CAEERICE
DRFE LEIMAHPKREL, BY ITREREEIC L ) BMTF
FICRE 5. BHOSRL25E (1, 52550 IiEH
BEFRLEDLIGE) 3V FTHRL, F—E, F—
BHGOREBTD, A—0AN THEZER L THEERS
N-HAEITBVWTER D, B - FEHEEOETL&D
KEL BB L3PV, A—EBOERBICER
LoT, FEBPLLLOTROLN, ZO—FHITREEK
DRI D, KEEEWMTH L0, RAEEDZHE
BHT57-0I03—F#ICdgTE 2w &rb, LD
o2 XNFHEIEBAEERDETOREZERICE -
TWAHLDELMEINS.

LA»L, LEEoBEEFEERHLYOEHDEICH
THEREFATRIBOTOL V. BEOWEARE - IEH
(B L7232 (field study) 3Bt 2 T & 7295,
HEOBKLZEEE - FHEET S0, REHEROZR
BEBRICEHED AEA KR L LKL, T/, FAEEE
BRMEOBREIFHREIN TV ALDHFEETHS. 2D
FHED I N TIC#E SNz BGREMEIUT D45
FICKAITE L. OETEEEIT-o- TV A5 K0OREK
0)1":?)2’5_’ EB’J& LT, ) y:,~z)3)4)5)24)40) L =%k 7.1_:/27)
THRAEINTVES., IS RIEVWHIIBIC F 7255 EEH

BTOERRKRL V) ATHRETH LA, REHEIEK
BICLIESGRTWS S 21C, AHAFRLZAZEICE AT
BEM, SELURUEREEROEVDYL, BELER
{brRETH 5. QF—EHICBT HER - FAEHE
PERDBEVICL BNEHRL ENDEEBLRETHLD
fc\" ::}:‘/')‘5/28), % \/:‘_,\yw), 774—_13)14)&031) ~/3~39)
THESN TS, IhbREACOERLLAENY
AEBEDOREZHNE LTWED, NELKEORED
EREEHHHLT, AEHELEMBICLIZOLS. OF
—RHIC B IEMEBEEEZBEORBEYHIE L
<, h :/;¥\y6)7)8)9)17)19)20)21), ROy > :1*30)31)"6‘%%&
SNTWD., EBBRENIKE B0, EXEHHH
LT, AEEERIL V. OF—E, F—RiEss
To#xHAVT, HRICEULBHERE, 2VIdMEHE
TRALER % i L 7 B % B SE ML AL SSBHMAN &R0 % A
PLBGTTHERELZbDELT, Vo a®® 3
YEIVPROP=AYF IR CREIATVS, LR
XD 5 RT, AFEOHEBMETH L X ICHT LA
B0 3BT LAY D.
LEOMEHEDAEHEEOFTY, & ) bif, B -
EFBELAYL Y 2 EOICHTAREICIES NS V. =
NODRABCIBALEMEFNERPLT. E612, @
—BHOZBOBOUEEFT) L IIR#THSL. EE
53, CORBEZBRT DO, ZIBEKR, HER
TAEHORB O _MEEEBEZ Y A2 T8 - £8
BB 27 4,9, Thi S5 ICFHHELT
THREBNTEL LI L7 THIE - EBESEOFE

502



PR ORI,

HELHE S AT 2 W RV LEDO Y AT LD HDMN
F=ID—DTHIERDEMHSHT—5 EHNT, E
WS OBTENBES M 2 5HE T 2 TERRS OBEN
SHWES I 2L =T a vEFLV P RERLCES
AEEE, FREOVATFALEFVEHAWT, F—H
W, A—HBHEUR—-BEERTICH5 7+ ERE
AR DI - ErEE, B4 ) RORELEELEOHSE
DEMEEZREL, NS OREED S K O EER
DHERBRERIT LI DTHS.

HREUVA &

1. #ts ‘

I K F B AE RS BRTRER) I shTwn
%144 4 (19894F L BF) OB IERR.LEAL C, BALFI 7 m
XImZDHF FEE O b, BELZ3IEFIF,
BHE L2 DEBRAFHMOERRMA L. AFERETDH
LZEEERBIIBVTCIE, BE, Hi4ha OFRBERED
T 1 ADIE & ERFI10008: R O F 558 CHRIEE R
BELRBELL L -TEY, SRICHRZEEERY R
HELINTWS, LA 5T, ARETHVBHIE
BRIZE - oEH0MICER IR DO X ) BHEE
DXL DENRKREVLDTHAEIEEI b TBE
72w, B, FREROIHIIESY, HTAM 1.5~
2m "6‘5)*)7’::.

2. —AESRESE AV -HE -  ERRERUEY
V) OB &
B O _MEEEIXI988FE12A IHEE L. ZOEE
HEEZHWT, H8E  EHEEOFHNELEES X
Fo MLy, BENSTT P—IETHT AT (T
B22B) OB - EBRBEEEITLL. T4, ZOTR
FLADHNBERO - THIERDLEMAHT—5 %
TEHBHOBEASAL I2b—Ya vEFV,P
BAL, BRELLTODT7A22BD 1 BOHEYY ICHE
AN T o7 &8, ERVATLELEEFVOER
LB NS FHE ICHET 5589 A — 5 RUBEX
HELTDT7 A2Z2BOREET— 33 TICHELLD
DWW £ FH 7.

3. RREEMORESZE

19884E B UF19894E D4R IZ b 72 b, IUHERT IZ LB 4
BHZ DWW TE R E (Number of fruits per tree, NF) % &Hill
L7:. &HOFHEE (Mean fruit weight, MFW) DH#ESH

HY ) ROREEEE—IIEK - AIS - A 81

2, RDOEHIFTo7. Thbb, WHEEREICSE,
SEBICREFSOERML, FREIIOVWT, BERY
OERZL B 2 HIMOBELWEL, RELHREOKLD
B ORBRE kD72, HEERRICEH» SERICRA
PEREHIOBD 2 FRaOREEE L FERECEEIL
. COMBROME EEROBFKRINIRAL CRERZE
L, COFGE*ZHOFHREMFW) L L. Th
IZE R B (NF) %5 U CRENGE (Yield of fruit, YF) & L
7o. 2B, 1989 EDZHOREREOUEI RS ETE
7=DT, 198B4EDEERICHS L THIER T o 7. 19894
DO FER (5 A LA) 12 &8 0% F % (Number of buds
per tree, NB) X 5tll L7-. $7=, 5 AHAIC&#HHF
BEITRATTHES0RIZONWT, FELER AL, &
MWL) OFHEEBRZEH L, ZhEBoFEE (L
YR TLOENERED—D) % F L, E#E% (Number
of flower buds per tree, NFB) & L 7-. R (Peel col-
or, PC) i¥, IWHEERIFSICAB % B /RdL, 25T kE,
FE, TERIZHT, FRFhofakoHaH» S 1 Ed
DEALAFHIAVBOEER*, BHKESEBHRERYS
B OTERE REEASS-Fr— by HAVT BE
EBEREBICTCTRIE L, FHHEE LTRD .

4. TOMRBTEHAIL 1-1RE

19884F £ 19894E Dlj4E, A DEEE (Trunk diameter,
TD) # RFLEFICHTTHEL, ThoHE2FEHL, 2
4E [ F-395%1% (Mean trunk diameter for 2 years, MTD) &
L7z

T O & M OEERUFHEX10A TAICE
BIZBALZORDOHFHMIZOWTER L, FigakE
(Total volume of current shoot, TVS) & HHg2LE & Fus
HOBEZERVCFHEOBER 215/,

HEEM (C/F ratio, CFR) DFTE LU E L KEOE KU
EOWELXFHHI LA Bt 24E448, filkk, mEEHEI
FEORGFHIZOWTHEEDRB R L CTHE L FEE
TR AR EREE L. T4, EEICS0ER RN
LT, V=710 F -2 AVTEEDOKVERE—
ELEHIITLTEL Ll DF 4 27 23T HiKE, &8
HEXFHILFEYLCT, 1lem® ¥hoER (AHLE) %
B/, —K, &, A BER3IA, HB5EK, 2
FAERTRIZOWT, EMLARBOBEF LML, &
BEEROFHEREE.

19884 L 1989 DM, KA 630D EE L ALRITR
O, BHRKELRZEAREH T PEE ELR) 7

503



82

Fr—F) THOCERLZFHIL, ThiFEHL, 24
M35 % 48 (Mean leaf color for 2 years, MLC) & L7:.
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HEETH 5. BHEEETE (Volume of tree crown, VTC),

H B H# T AT (Volume of leaf canopy, VLC), AVEBEZD
%5%% (External unavailable volume, EUV), P #EINERE
(Internal unavailable volume, IUV), &#%)% & (Total
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Table 1. Characters estimated or investigated and their abbreviations.

Abb. Characters

Abb. Characters

(Tree form and structure of leaf canopy)

AOLA Area occupied by leaf area
CFR C/F ratio

DB Degree of baldness

EUV External unabailable volume

EUV/VLC EUV/Volume of leaf canopy

EWW East-west width

HBLC Height beneath leaf canopy

v Internal unavailable volume
IUV/VLC IUV/(Volume of leaf canopy)
LAl Leaf area index to AOLA

LAIy Leaf area index to orchard
MIAS Mean inclination angle of current shoot
MLAD Mean leaf area density

MSL Mean current shoot length

MTD Mean trunk diameter for 2 years
RAOC Ratio of area occupied by leaf canopy
SNW South-north width

TCV Total canopy volume

TD Trunk diameter

TH Tree height

TLN Total leaf number

TSL Total current shoot length

TSN Total current shoot number
TUV Total unavailable volume
TUV/VLC TUV/(Volume of leaf canopy)
TVS Total volume of current shoots
VBLC Volume beneath leaf canopy
VLC Volume of leaf canopy

VTC Volume of tree crown

(Light environment)

DIE Daily irradiation efficiency

DMRFL Daily mean radiational flux at leaf surface
DTRFL Daily total radiational flux at leaf surface
DTRFS Daily total radiational flux at soil surface
HMRFL Hourly mean radiational flux at leaf surface

(Fruit production and leaf color)

PC Peel color

FPC Fruit production coefficient

FYC Fruit yield coefficient

LC Leaf color

NB Number of buds

NF Number of fruits

NFB Number of flower buds

MPC Mean peel color for 2 years

MFW Mean fruit weight for 2 years

MLC Mean leaf color for 2 years

MNF Mean number of fruits per tree for 2 years
MYF Mean yield of fruits per tree for 2 years
MYFI0A Mean yield of fruits per 10 a for 2 years
YF Yield of fruits per tree

YF10A Yield of fruits per 10a

YF/VLC YF/ (Volume of leaf canopy)

YF/VTC  YF/(Volume of tree crown)
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Oy 7 DERFHE, BENBOEOFELLZVTOy 70D
S5, i 2 HEOAFRUBERS L E &L OB OERE
TH 5. 131FHd% ) FEE (Degree of baldness, DB)
BBEERBICEOLIRDOARFET A7 0y 7 DEHHE
DEE (%) THAH. EEMER(TUV) LBIEESE
(VTC) D& 51 TdH 5 &8 5 & (Total canopy volume,
TCV) 250 2 &2 EBHERDOEE (TUV/TCY), SHBE
MEHOEE EUV/TCYV) RUNREHEREOH S
(IUv/TCV) DA IR VT b /s— k¥ b (%) TEBL
7z. #E5 & H#E (Area occupied by leaf area, AOLA) i
BOFETAHETUy 7 OBHANDORFHEETH ), FE
&6 % (Leaf area index, LAI) (2 2 (AOLA) 234 5
EEMEOHTHY, Lz >T, EMICEIBELSAE
By oFmERK LAL) TRBE L. b, #¥E+
WEMAEL ) OEWEIEE LAL) £ TmX Im fZ DK
BASEICEE T 5 LE L DR (2 054G, 63
n?) IC D LLERMBEOKTHH. FRICHTE LA HE
= (Ratio of area occupied by leaf canopy, RAOC) i 63m?
12 ® ABHE S AR (AOLA) DEIE (%) TH 5.
SEHEEBEEE (Mean leaf area density, MLAD), #
Fr#E & (Total current shoot length, TSL), FHHHEE
(Mean current shoot length, MSL), ¥ Hi% (Total cur-
rent shoot number, TSN) K& (N3 #H A4 A E (Mean
inclination angle of current shoot, MIAS) i #h Fh, L
RYATLAPHATAHE Ty 7 5 ) OERMEEES A
T =Y EHHE, FWESAT -5 DOEFHE, FI7T—20
Fifl, LR AT AP HRA o FHBEOAE R UOH
WESAES R T — 5 OFHETHSH. BEEHK (Total
leaf number, TLN) 3£ T7 0 v 7 DEHKAFHETH 5.
NI CRLZFHER LR AT 20N NERZ 2D Z
T L7225, DIBER~2FHiEEAE (TVS) RUMERL
(CFR) R LRV AT DM NEL B TORHIEE 2
WTH L7z, FRAE(TVS) R A7 25 HMN¥ 5
FHES AT — 5 LRIBROJERAE L TR LW FHE
~EWEREO R OFHE ~ BB EE ORI &
PHOWCH#AEAFEOARNICIVER L. HER
(CFR) REEIIHT AREDOLTH 52%, HEIL LD
FAERAIE (TVS) D3, Y AT AT 5 2 4K,
IR ERK - BEROLLERET— ¥, RidOJRAE
L TR LN -ZEERORERERUCSEEOFYER L
PHWCEIEL, EEIZ LEOBEER(TLN) L EDH

HUELTHTER L.

2) BEYICEGFRT 34546

H ¥ E H <5 & (Daily mean radiational flux at leaf
surface, DMRFL), H ¥ # %X = (Daily total radia-
tional flux at leaf surface, DTRFL), & O°'H ZX%h=
(Daily irradiation efficiency, DIE) iz Li2EF VA D3
2HEBRNOEEOETMZTERSIMT— 5 v &I,
hzn, B CFRi 6 B X D) % 6 BT T) 0EELOF
BHEEZHEL SHICEFYLAbO, 1HELTOEE
EOGFHMERUBHE S AT (AOLA) DHE D 1 HDZ
KR E (A EETEHAZEE, Daily total radiation-
al flux at soil surface, DTRFS) 244§ % H EHEZ &
DEE(%)THDH., IhbDEEEREREFTVOES
F=ywBEWE. 2L, Iho EMEDEEHNEIL
DTF—=F ETERVD L URBITRTRITAEREIC R 50
T, EEHNTI P—I0ETSH7TATH(7 A220) DR
H1BOF—-%DAhEHW.

ZDIEH, HE ) OFMRBITOLDIZ, 408D 7 A
T (7 A220) OBSKA 1 BOEBOFHERBZNHE
(Hourly mean radiational flux at leaf surface, HURFL) ®
SAERAL:.

) RELEECCEFRT IHMNE

ERBWF), REFW), FENE(YF), 10a %4
EEINE (Yield of fruit per 102, YF104), HEK
(NFB), %## (NB), RURK®E (PC)IZD>WTX¥T
IZR L7z, EFRORES TR L4513 19894E 1ZHIE L
Teb DITH TR, HEBWNFB) L EFHWB) & k<
ROV TIRIBEDBELTBY, Thdb0flE
EOWMEDFHEL LT, Zhth, 2EMFHERK
(Mean number of fruits per tree for 2years, MNF), 2
FE R FIHRE (Mean fruit weight for 2 years, MFW), 2
FE BT R EINE (Mean yield of fruits per tree for 2
years, MYF), 2 ¥ 10a 4 ) 2 EINE (Mean
yield of fruits per 10 a for 2years, MYF10A) R UF 2 4
[EISE3 £ B2 f5 (Mean peel color for 2 years, MPC) & L 7z.

ZDITH, BEROREELEHEL V) NEXIETDH
b RENE/BEESFE (Yield of fruit per tree/Volume
of tree crown, YF/VC) R "R ENE/ER B E AW
(Yield of fruit per tree/Volume of leaf canopy, YF/VLC)
RBREE L. S50, fEkLD, hoFrEO”
ICEDREIN TS, FEAERBURER, Fruit pro-
duction coefficint, FPC) & "R EWNEZ L (IRFR, Fruit
yield coefficient, FYC) IZ oW TiZ(1)RX R R)XEZHWT
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Fig. 1. Relationships between fruit weights and products of 2 cross diameters of the fruit at about the
harvesting time of Japanese persimmon cultivar ‘Hiratanenashi’.
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Fig. 2. Relationships between current shoot

lengths and basal diameters or terminal di-
ameters of Japanese persimmon cultivar
‘Hiratanenashi’.
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Fig. 3. Distributions of relative frequency of several characters of 40 trees of Japanese persimmon

cultivar ‘Hiratanenashi’.
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Fig. 4. Distributions of relative frequency of several characters of 40 trees of Japanese persimmon

cultivar ‘Hiratanenashi’.
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Fig. 5. Coefficients of variations (CVs) of the 50 characters of the 40 trees.
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Fig. 6. A daily distribution of mean radiational flux at leaf surfaces of the 40 trees and a transition
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numerals indicate the hours.
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Fig. 7. Relationships between mean yields of fruits per tree for the 2 years (MYF) and several char-
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Fig. 8. Relationships between ratios of yield of fruit per trees in 1989 to volume of leaf canopy
(YF/VLC) and several characters of the 40 trees.
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Fig. 9. Relationships between numbers of flower buds per tree (NFB) and several characters of the
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Fig. 11. Relationships between mean peel colors (MPC) and several characters of the 40 trees.
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Fig. 17. Relationships between degrees of baldness (DB) and several characters of the 40 trees.
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Fig. 20. Distributions of mean yields of fruits per tree for 2years (MYF) (z axis) against daily mean
radiational flux at leaf surfaces (DMRFL) (y axis), and against total numbers (TLN) (upper),
tree heights (TH) (middle) and mean inclination angles of current shoots (MIAS) (lower) (x
axis), respectively. Asterisks indicate the tree of weakening of growth.
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