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HeF HHRRHL £ DROEBA (1974)

;gﬁ AZ—%vy FUIxA T=NFy FULrR

i LT Bl s/08 | 6 /126/19| 6 /28| 7 /23| 8 /30 |10/ 3 |5/24 | 6/3 | 6/14| 6/28 | 7/23| 8/30| 10/3
11 L2 45.5 | 56.2 | 79.4 | 82.4 44.9 1 59.5 | 78,7 | 80.7
AN i) 40.0 | 48.9 | 69.1 | 72.4 40.9 | 45.8 | 68.6 | 69.8
tlm om 36.5 | 44.9 | 63.9 | 63.5 42.4|46.9| 61.8| 65.1
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Cim o om| 9.1 216 [23.6| 32.2 | 33.4 | 38.6 | 38.6 ||11.5|22.1|29.133.8|34.0|43.943.9
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P AYy—%vT FIY xR T—NFY FUL v A
e g}HE 5/12|5/29/6/16|7/2|7/15,8/215/12|5/29|6/16{7/2 |7 /15| 8 /21
t N
|rom = 17.0 | 32.2 | 38.7 | 40.9 | 60.7 - 23.7 | 39.2 | 45.1 | 47.2 | 73.0
2l om| — 18.5 | 31.1 | 36.3 | 38.0 | 52.5 — 22.3 | 36.9 | 43.5 | 44.5 | 63.2
Eim o= — 19.9 | 30.5 | 33.7 | 35.0 | 41.1 — 23.6 | 34.9 | 39.1 | 41.1 | 48.9
wIN B — 14.5 85 | 11.8 | 11.4 | 13.5 — 16.6 | 27.8 | 31.1 | 32.1 | 32.1

BEEE O ¥ pg b X § § § NS P

1 ®| 6.5 | 155 | 34.5 | 36.7 | 37.7 | 43.7 85 | 21.8 | 41.2 | 44.8 | 45.4 | 53.5
Ll m ®m| 5.9 | 15.4 | 28.4 | 28.7 | 30.2 | 32.4 81 | 19.5 | 38.1 | 36.9 | 40.3 | 42.8
i im m| 6.4 | 15.4 | 31.5 | 31.5 | 32.6 | 32.6 9.9 | 19,7 | 37.3 | 38.2 | 38.0 | 39.5
FTIN B 0.8 2.8 6.8 | 14.3 | 12.8 | 13.3 6.1 | 14.2 | 26.4 | 27.7 | 27.9 | 31.6
| HEE § ¥ ¥ § ¥ bg § § § ¥ § §

NS HEEZELZL  §20%THE
Heeores 5% CHE XX 1% CHE
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KK) & HALFACRE(0 (EHE xFEEX0.724) DHk FimfE L 1829057 ~108BET 54, 18,
CEML -, EREWMHELL5A,S6 ATAE T 23, SEEISAMDTEREI LTS, 4BEVL L
vu7 4 NER Q) 2 FEL, 7 Bhas s 1 Low HOEIZDBRLO 2P ICERELRIT AN, 5~6 8
T Uk o OMBMIOEEEE S T —F v — F CHE LA, HOEFBRAETH S, AF—Fv7 FUIXATES
| 1975 T B E R 2 ~ 3 WOV ERAE L VER BTFHICIREEIZTEILT 54, O TIRHOF
EERYAEL, EXOWEISALEEL2LOIIONT HFELEIT7.0cm, [ BAH6. 2em, MHE A6, 2cm, NEIAT 5.1

17, emTh -7z, FHERL T RHY, lom, [EIAH3.7em, [
2. RERRERBLIUVER BIA3 . Tem, WEIAB.1C, ERBEI W THLIRSTR
FEek WHERNEOHEEIL Ag—%2 FYL v (1974)
| ;ﬁ”“ 7 % 5 £ S
w2 | 572 | 5/30 | 6/10 | 6/20 | 7/3 5/3 | 6/10 | 6/20 | 7/3
%% 1 & 7.0 7.0 6.6 6.5 6.3 7.0 7.9 7.6 8.0
& I % 6.2 6.8 6.3 6.5 6.0 5.8 7.8 7.4 7.7
& m & 6.2 6.8 6.5 6.2 6.3 6.2 7.9 7.5 7.8
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A5 —F2 VA 45
Foxvy T)/‘* DERIDR pw | a8 | 180 | 369 | 451 | 46.7 | 38.3 | 15.0 | —
T Ty & TE FIRITHM0% T ym | o149 1.0 | 95| 8.5 | 5.4 | 49.7 | 34.9 | 10.0

HT74.9%., NEICS55.1%Th DI
s MBITIE85.0% ¢ BHRD L VEE

DEGWAIE P o7, ZO% P THEIE BI2R BIRFIREOAXZ S REME d-L7> FUL v (1975)

VOEVWERIT TR TCIE TR, 5748%.
smac | KEXH (% 7 @ 21l %
DRTE TE 249%. MRTE (%, gy | D& G %)
546%. NHTIE TE, $49%Th 7, RY | kF | hE|AFE|5 Y|75Y[10 Y |256Y|5GY
dony U wAOB@RSE Y LA | 553 |15.4 265|681 — | 3.9 | 10.4 | 41.3 | 44.4
. Mz | 782 |22.9 |37.0 401 — | 9.1 | 27.7 | 342 | 29.0
YLLED A 1ETI4.3%, (%
Y uf %?% Io Tm /’ f Wz | 631 |25.0 63.8|11.2] — | 7.8 | 32.1 | 39.9 | 20.2
T36.8% . MAT39.9% NITT0.4% & [y | 364 | 12,9 27.6|59.5|| 3.6 | 17.3 | 49.5 | 23.3 | 6.3

BT OB TG E Dol KA
5GYDTAEESZDL LR, LOK
BT EECREL, THTIIU%. TRTII29%
METI320%, NETIE6 %DRETH -7, FKEEFH
HOT-NFYy Ty AMBROBREREEHHL5
GYD &I BT ARITEBE20%C5VREL T3,

N

F13k BHARIRERE a—%2J FUI4X (1975)

wogy | o0 RPUER B M) VIR R ORY) T

(%) (1b) (%) (%) B 8|3 v
I % 260.6 | 14.8 10.8 0.329 2.0 1.7
0 & 2795 | 14.6 1.4 0.315 3.3 2.7
M % | 285.5 | 14.5 12.1 0.319 3.2 2.0
N %y 2191 | 17.0 13.2 0.299 2.8 1.4

X5 LIEHIIEVLY 4 BLLY

1 RBMIYDOADIZUD)

RERKEIZMOFHMARE SORETHBELTELS
L AY—=%v 7 FUYxAO ] BNIBHITHRE KA
AWRIEE - 72 NENIBEHEIRE L& b o 22 AR DT
DRMIEE - . MEORESH, Be L s i
UFWTAEKREELBITFCH o T—NTY FYTx
ATIEMBOREFRERBF CH- 22 T8, TR IV
BIRIZIXZELSEE A TR Do, L&D A —F 07
FY Yy AFERANE GV, T-0FY FY L ART
A EOEE WL ECHERI A TREE Bbhie,

Y 3 IANERS
2 1 EFn 1 3EEIE P
¥4 IRGO%LLE) 3 I (0%FEE) 2 1 N(10%FRE)

#4R BHERIRESE S-FY FUY X (1975)

Bow FOE RNEE (B OE (Vo B A& bR

(9) (1b) (%) (%) ' B
I % 259.3 11.6 12.7 0.449 3.3
I % 257.1 12.1 13.6 0.429 3.3
I E 246.3 12.1 14.0 0.413 3.7
IV E | 250.3 11.1 13.0 0.414 3.2




24

V. 8% & £ =

EFLZBT Y TREORBEITA L L E, B E
DEETH 5, BIEOELEHIZ BT L HRLVLRE
RHEEIBEEET I IR, ZRICIEHBORT
HEThREVA, BELAEF L2 EADT, #HH%
HIE, WFETIZLPEETH S, WELOBEII sV
T1896% ., KLEBSQMIEE D& & mEEFMLIERIC &
SRAMHOEERITEFEROBERELFEHTH B LW
SB A ST, ZOFFULFISCHER BN & » TXHEs
N, BEITFIET S 3EHRITH L THRAML S L %
Bl 5L s 3TBFEOMEF &<, BRI RAREICH
FLTEWEEREEI PSRV EEHVEL L,
COFBITERR, BETERINIS SN A HEEL <
—HU, ZOBELDOANAIZL > THBE A, &I
KRAUS £KRAYBILL B8z & » T C — N DI H H$E
Bah, TNEEREEXTLIMRIEMES ATV S,

GOURLEY (90131938124 » Tz H1F 2558 - kit
WMOER R - #HEOMGREFERKIIRL 22, ik
DOBEIXSL, UV THOBEBEINORETSH 5 &
LTWwa, ChIIERORIBRIZH 3BET, L&
IDEREIPREL, BFOFEPLHEES DO TR
BINZYADENLBT, DRIZZOL ) L% LS
FTAZEAEELVELTVS, HEBIIO>NTIEHIEE
OLELPTHHTL LIBOERIEL N TEL T, 8

EELTHS LM TN, SRS O R E
EOREERTLOIILAVELTED, Zh 5Ok
HEE A OWFFRCHBOUEEICET 2MREEL 25
HhrbhTwd, WILCOXUNI MBI %ML,
MO GRS 5 WIEERHSOMBBOE A TH B L E
HLUTW5, ITGEOMM, sotEirmEonin, 8
WHFLEOOESs, HE HEREEOLEER, HEEHEL Sv
A0 AEER ATV, BB VTR L > 2EEREIE
1HETES N RBEFHBOERR L > TRENS
U OBEH, WhOIERE L ERADRETRIT
E5L L7k, 2L THRAOHMIERNL DK%
45 2 L Tgrowthindex (ERIEH) &WEIN 240F
252, NP HIEEMEL 23D TH- W, =
DO —2>OWEBE TEEIEETELLDE L2
7=, CHANDLER(GNI#L £ ) &R L D Z LikB 44
Bl - A VB ETEREET, L & ) Mz
B, EIAR, BBEIOEEE L TEBRETH S
ELTw3, SINGHONI#HL £ IDE S, BOIBK, 1B
DEELRAEL TV 5,

BRI LB ORBIRETH 3 & L, #HEHO 2

HENHELTHL L I)ORE, K&, EEE, ¥0
REx, B ML L OEBEEME Y RBAMIIES 2
LDTHBELTWE, BRNIHOIRNLE Zh 5 D
BIZMAT, NEMEZLOLED THHE FEBL -, 2
DEIEBREMHEMEIT DL WA, 22 TlEA
v YO —HOBHEMOOENST, IR0 kT,
. OREIIOWTHEMN, AEMICHEL . BRI,

BRTHHRIIOWTHRE L 72,

LB THIC BV T BIERCE U B0 c L3
BT, & IR AT, IBREE L TR B
R DBIITEETH IS, ~y Y0~ TOBAEIIH
DIRFBIZ Db 5 TEH—IAYy Y 7 by EV 7L TH
0, IBEEEL -2 O TZO L) SRS Tx
Too BIMHOSHHTH 2 PG LEOHL & > E#BEEL
PR, AS—F v FYIN A, I-NFY Ty
AL EWMO>OBNHEETE S, A —F 7 FUI v A
O 1 ENLFHTEBH U & 5 £2°95.6cm, 1 ENI69.1cm,
M #HX42.0em, NENE22.0emTH - /2o T—NFY T
Py ADTENE84 . lem, 1 ENI70.2cm, [ENI41.3cm,
NENE29. lemTH » 7o BRI BEWTIIELI VL £ 9
ALEEVWHL £ ETHLDDEA A S N7, WILCOX
NI LB L TR OHT L & 2 2E L, Sz sWwT,
HENNI IO P THEVIBOERS S 528 bl
LTwa, #fkigiafEe s IR gL A&, T8>
MESNEIOIETH - 7o HEEHBREEEI A S VT
EEPol A, BUMEEELDICL TH3 L MEN
ELEIIFEEL TwA, ERBEAS-FV T Ty
ATIENBAEL, T—L7Y FUIvATEIREDE
DHFNBOELOE Db TR EL 72, SFREVCIZTH
O TIEEAIBIRE T, KEOEFEL, S TVELH
Lie BiIA208B0ECHEL, RMELHD, B
AEA LCEHBLR 22 Twa, REGHEIEL,
7007 4 VOFERPE, Heke L TEROBEE
2L, BEBERHATF 2 BRI Z->Tw3, H
B IROBEIE T WAHBEIROEREEEL 72, T
DEFH L VDREXT, B IFHELTH B, B
KREEMIIEG, FBREREEHERD ST VAN ER
[EFER KB CH 5, NRIOBEDIRRETIUTH B,
B HhTh el LTBUWAIRE ShE o7,
BL (EO@) COWTLBELAF I RTIIRSN
HolFRERL, NBTEREBTRRIS -7, N
BICIIMRERTH D EINCHDBE L —F L - 18HS
N F COH I GOURLEY O 4412 & LT 72 45,
JryT (Ad—=%27 FUIRAR T-ATY FUIy



A) DHBETEFGOURLEYSD 7 5 A I#4T 3 &
ST, NBE7 7 AN e MOz EEDEBbR
AN .
)y TOEEE RRTABHMIFEEE L THL L YDOE
S, KEER/D - WRIEZ v, WILCOX @0E71) >
Y AW ER S THEHBHL ORI LETHEO S &
FEMEIIOWTHRIL TV A, #EESA Lk, dk
. FECa ., HoHABEREIIN 200, #
BB LD, KPEEO, FELZL OIS RER
L7, BOAEINIOVWTIZEE >0 >KE>TE
OMETHUTH Y FBEIHUOBIETERED 2,94
Urso WEDSE & B CIIME _LE >l > TEHolET
BhE LIS THO 15FLMU TVt HEL Ty
%, JOLLY&HOLLAND (x> I E & 5emb)
OEFHLEIEMEL, v 7 v rHREHREL Tw
b0 HIL & YEEDHEIIRAEE /LB TCIIERIC
BTENTERLN, KEZETCREL2LPElisN 53 HE
BV, — DD FHlEsystematic shoot samplingTdH
D, —2ldrandom branch sampling T& % »Af# (L%
KRIGERE N, BERIRAKIDERSA TV 3,
BHil(15.16.17.18) 1EF L & ) BHHEOTIE & dub o
MDOFRBIZ DO THEL TE2, SHBEOBIXEEMLT
TITH 37, K EOMESMOERITMOSMOE
EOHBEZITWILDEEL, BESUOLEEL S
STHERDERFREBESNIZLITENTELL,
EEREPAEDOWHREE TSI L HIM—DEYEFETH
BLLTWE, Ny Vu—{TTHOBAEITE I
AFfah, E--EFBOL ETITEbN-OTEHRBEALT
BEOHL £ IRBEIZY > TOMBEIE R - 1,
Ny A= TROBMHEOSEIE ¢ AER ORI L
HOTEBEH L £ O B2 MM E LR FORlELZEZA
BEXdo TN ORI TE L, ZhE TEL T AL T
BLONEE U TRNIR» I EOBEFEL {Enao,
DENE R A2 EOBE RV EO AT R A Lo
PEFCRERTHILD, NEIZR»T EOBEIE
WEDE L7 MBATIL R AT LOBE a3 &
KEL, BFHIIHESEIREVE L EVEAY H -
o BHY D DIEFEMAA S L AP T LOBBI BB
RBLTHLMUPILPOROLDLNEE D/, 2
NIEEHL £ 227 B LEE TITIIB4EER080% L FiE ik
L. BiMd I8, TARIDLIRTE -2, HRE
BAS—%VT FUIXAEEEM, TV FY Y
v AL 6 EMOBEHTHZEAY—F VT FUIXAT
FHAErHEL£<, T8, TE, NEOWETH- -,

25

T—Fy FUYAATIINEAZC, MR, T8, N
BOWETH -7z, BUAHM ) OFRKTH S L HGHE
EHMBAPIEAORED L Eh -7,

Bl ek 3Bl Clt, US4 5 & B
FEOM MO L BE T E OB OIIIBEE L EN D - 72
D THELLIZ AT THEL /-, BAEE & ICHE LT
EHL xRS, RMEL A S N ARE R
DL & 9 Kk 22IMHL 8 BT, METH TR
TRATH EME BEbh, B k3B CIEIEEL
HOTEMIT L £ 5 BA481embl b, #E TIHOEREL &
9 E26lembl BT TR, BE LESOTEMIL £ )&
61~80cm, HE TEDOTEBIL & ) BH 41 ~60em T T
B, [EEE1241~60cm, 21~40ecmTIX %Y, 40eml)F, 20
emPl FCENBIISHes N, T-VFY FUYYAT
BRZIPSHEMLLEFL LY BEILE)) 10&oTH
BT EZ, REICIREEIH > TR D HHE
% B A5, 1 B3 25em, T B91215~16cm, T EN£10~13em . IV
L 5 emPl TAEEY L /2. OVERLEY® OVERHOLSER
BNITHMH L & I DES L ZORIEVHBBEEGEY S 3
ZEEHLVHL TR EAE S LEOBEEORE LA TH
ETDIEPEREFRIELC LB EHEL TVW5E, M
F(12.13) siET—nsy FUY vy A&V, LD
B RESEOMBRERAETL, 6 Bz A28
BEEDIOBIT EHEIL L i & B LS, 6 BkA» 5
7H R L 228 R P b, 7 H20B LIk fE
T AR A REHE RS U, 7 U C—R3ITIE R
BlETi0RERIL->TRESHh, hinzERT 3
EOITITREAR, Wil E THMUT 3 & DI IEghRk 283
LTW3ZEEBRTVWE, Ny Yu—LTHIzEn
TEAKRIIHET 2L, MGHE LHELB VT
BE TR TERAT EOBEE I DIF L2 1%
HIEECRPT EOBEIEG L OF S L EAE S
ke EMPANIT-LTY FUYXADREHL £
BORSHISH LR L, HHEOBOBTIE10emll T O
DENEHPHBBRETH 55, B EYTH 28T
12%F8E T, BBV L D CRITUIEE Th -1~ L8
EHELTWB, Ay Vuo—EyTROBEL 1B, I8T
1341~51%., MEITI366%, NBITII88% L fHimE LT
EBT VA, L e ) ICk220N3TEME L L OB, ¥
L& ) O, SREOES, BEEHEA R LS
LS EBRL ) ARIBE Th - .

BILL3BCIERE &, BREIE, 5138
BUIEELAEERE 2 -T2, EOEEBE, #
HEOIARKRIIOVTHEL AL 25872 S BB



26

BEERHETLHF. SATRRY - 27102 OBKRIIELNY
HBohhh ol L EIEIEZ IESIERBLEL L
BULEESHEIT S, 6APARY-7 L LTHLELT
W3, CAIN ANTTBD~ v Y —{HL THIZ BT 2E
HEOEEIZHDVWTHRELTWA A, % 5 BIEEHED
SATHETERER L, ZOBRERBIES v, ¥
LedFEQ6ATRECEREL, Z0OROERBIES
ZnElTwb, Zhldx#igeE- < —HLTWV3,
KATO X ITO(4, LUCKWILL 20 K MIFREHIW-T
WEBRZIEREIND-DEEREL, OB L EZVER
ZHEINEFRIBDSVERELTHY, ZOBEIR
MAGGS (27. 28) O#ETL—EL T3, EEHIT
HALFACREQ0S O HETH L ICEE L /2, FEREL .

HALFACRE 5 O EOMMFREIIAs—F V7 7 ¥y
ATId r=0.868"" - n7> FUYIvxXTlir=0,
84T L = EBIBAR R S N, FEDOKE &, R
TlEAY—F vy FUIF AW TIR>T =5
SNEL, T-nFy FULrATERIMS>THS>EER>
VB ZEIDMIIERLEFRD 5 h iz, BIFEIL X
y—Fv7 FUIXADRZIETHEFTVHMO 5 B
WA, -7y FUYXATIES ATAY»S 6 Ak
MZAETTH 2. L & I FERZUOMIIEE L EIR
DENTRHIREETH -2, EBEEIRAS-F V7 7Y
DY ALIPFPVWTREZIE HLEIEE LIIEFE
T, T=NFY FUVrATREBRBCSVWTEEL
EATH S, I (22, 44) S IIBEZIFOEE L
ZAENEEAH T —F - MET-LTY FUIYAILD
DWTIEBIL, #5—Fv— Ml ruo7 4 VER
L OBME AR r =0,8465 L HE L ARG 2D T
W3, BHC)SIELLIZOWTAT—F v — M s u
07 4 MER, BEHBN 0BG EIEH L OBRAEEL.
FhFhnr =0.856""* r =0,782"* r =—0,626""*
EEVHMMGEI AL EBELTVWS, A —F Y
7 Iy ATEEVEAOS A0 R 2 5E, Lk
SEL LRI EFBO LSNP ZOHKE 2 EITHE
bonhdhor, THRE»SEBHF—Fv—+2H
WEAFEBMBIIERLEI RO LN, T-VTY T
YA ATIERZ ) ETHEHMITTLALEI RO
Bhokd, BL OB By S5 ERMICHS »
BEFRO SN, FTRES. E<KUEHL R IETIER
Y%y FYYy A T=NFy FUYYALBHIT]T

B IRNORBEEEITERE L IEEREREIE I -,

YUEBARIIT-VFY FUVXYATIHERER L ITW
DE[MTHEHBEEEDOFVIELEE L /2, LAL, A5~

XV FUYRATET—NTY FUIXAELRED,
ZOMERIZES A ThE D> AV ERIET-LFY F
Yy ATIREFERO SN AL W, AV —FV T T
VY v ATHEBEERLEU NEPEVHEmERL 2,
Ca, MgliA#—%v7 FUIXATRAVERELAIL
fBEERL 2D, T Fy FUIYATIHEL I TE
Hole LEENE TN 7Y FYU Y v A EIT SERN
DEMEMERL, 1.53~1.96%DFFEATIERZ, 1.96~
2.06%DHEHTIE AR, 1.92~2.26% O FiH CI1imd .,
2.46%L) ETHNIZPRBE L L TWw3, RAESE 842
FhiFT—n7y F)IrAOBEEPEREEITOAH
FRDOHFTL.8~2.1% L 3 hTH D, WILLIAMS 22
DPETLEREORELEET 52D12131.9~2.1%
ABEEL SN THD 2.2 L TCREEIRELZ HUS
HfmAH 5 & L Twb, WESTWOOD & GERBER 39
BHORAFRIIODWTHEL TV L LT, BEAE
DR TIIERALZYDERI £ {EbN, C—N/7
VAEZHhLTWBRERNRNTVWS, I—-LFY FYTy
ANEHEHELL ~SHMZ - ERROBEERTL R L
OMEBEFHC I HTEREBRIISHERKI I TE 51
D EBbh, 3K 5PHNIER IR L EY) TR
HIE7 B2 s 8 HRETHRETSH - 72,
BEIIIPHMIREORE S, HEKR, HEEE
BIEELEN, A9—Fv7 FUIYvATIR6AZA
OEFMM > 5 TR, [RAAREL, NEITRDE DI
Fo T—NFY FUIYYATLE UMM TH O, U
DFHRENF 2 —F2 7 FY v AD I EITIE252.0
TRIT12277.8g . MEITI3266.6g . IVEITI3225.85 T
bolre T=NFy FYIvATIETIRIA246.69 , [ 7Y
13268.85 . MENI265.49 . NENI234.69 TH ol R
EOEG, SRHSBETHIHTCERRIFLEENIE L,
KOTIE, NHOIETH 257 1 BOEAEEL» - 1,
FZRGCEANBVLOR TR TR, . TEIT TE,
MENT 7%, . NEUE T, Th o7, T—UFY 7Y
Yy AT REINIHELTHL L Ed T ORI Hm
JRCT7AE(SGYR)HFEL, B2 LOBEITH
NHTHEBR TS5YR.SYE) »Ehok, BERE
TRAY—FVY FII AN ] BNFEEIINIEL, B
AR L <. BITEHRE L &0 - 22 AT RO S F kR
B, MB, [EZIFEASERIEIBU TS24
IHOBRETCRET P2 T-AFY FUTvADN
BIOREIIH -BELICAML TR TCH 27T EY,
NEIOBREIRS -7, MBS 3HL £ I REFR L,
HLrI)OEVHTEESN R EHEREINNE L,



RBEREFCHEFREN G, ) Y THRERIEV,
BIH L & O FILHOBh O REL I kEL,
REIZELS, BIFFRENERVARODS 5 RENERE S
NBELTHEYZDERL—HLTwE, A9 —-F 07
FUY A FEBRRAGETIRENEBRRR., T
Ty FUYR A CREZSETERE, HE (row
7 A MDOWHEREE) FRHEZE O D DR L & 5 72,
AY—=Fv T FUYYFAR T=NFY FYYxADA
v ya—tE T OBE BEEEL, RGEOREIEE

T& 5 I EE _LEOERH L & ) RIZ41~60cmTH D |

B TEROTEIRH L £ ) B1321~40em, L x S {21
e ATa»5 7ALDT, BEROEIHELG A
A, FRMEAN66%, PREEAN T %, BRE
RV HTEEDMTH 5, ETIIHL £ ) EOFihiE
HE AT . 5em, PHIEEH3.8em, 7007 4 NEED
4.72mg, BEGEH 5~ F v — MEHS, EANSES2. 14
%, B% HIEDESEI6.8cm. FEES3.2em, £7 00
7 4 VERNE.07Tmg, EANEGEH2.10% ¢ 5 v 25
LTWBNETH S, ZHIVIHIHfEE L BA SEEX
h-REGHER G EL, RO RIFCHAEIEET
Y, AKOTSHEREN LA, BEOEEME L+
FThb, HFHOBEME I RTHBIFE—EIcENT
LEBERLHHL Lo BIBEL T3, 2ho %
K CBE, oW L BENSEROBIEL RS, 2hbi
HMIET 2ABMN A BIEEEERT I 2L EbO(EE
BOBBELZLTH B,

VI. #& B
BERGH 2~y Vo —1har Clzakss L - i8HER RN >n T
19744, 19755 OERF L 2 mBBIA s —F v 7 7))
Yx A T—=NFy FUIYyAERO EEREELS
¢ % ORI L BRI AR AR L 2,
1. #ELBOHL ) RICEVN>ORIZHSHEL 2,
TE B EORBAIEL (v,
I8 B2 _EOBE Ny,
ME : R0 EOBEEFE L REY,
NVE : B2 EOBBEFTH,
2. HICXABMERHINITERHL L OE, FiIL X O 0E
RS L VBB TH - 7
3. R LEOTEEL &) BEmAEE & T84 8len
Pl b, TENE61~80cm, [M#EHI41~60cm, IVEYIT40
emPl FOHDAFFEEL 72, BE TECIE T B A%61em
Bk, D& 541 ~60cm, MZEIA21~40cm, V520
emPl FOE DA HE L, BREHIIEE LETIE 8

27

BTa., 8T 7 B TarElchd-7x,
L L BRI R EOBBEIBOEIET LR
CHEIRL., 2R 6 A T S TH - 1,
BIC K AWMERNNILEER, EhEZEARE. L LD
L RAOEREGRV L VEETH - 1,

@I R EOBBEIROENT SIBRT. BiTH
BMEI7ATA2»S 8 AL THERY FT—F ¥
—FEAWTHET 20 EHLTH - -,

Filr ) EOEPERERBIEIAI-F VT 7)oy
A0 BTIE2.6%, MENX2.4%, NEAH1.8%, 7
=Ty FUY v AT EA2.5%, MRA2.1%.
NEIA2.0% CRA T OB T VERSR
Eh -7,

REI L SHHERINTI SRS E, 7 A EORER
BERIVIEEE & o7z, BESHTIRIETH - /2,

Ww.5 B ¥ #

=

L EARZER (1975) BHiR Y v T oY 273-327 R

£V

. Barlow, W. B, (1964) An interim report on

a long-term experiment to assess the effect
of cropping on apple tree growth, R, E.
Malling Res, Stn, for 1963. 84-92

(1965) The effect of cropping
on the number and kind of shoots on four
apple varieties. R. E. Malling Res. Sta. for
1965. 120-124

. Cain, John. C. (973) Folliage canopy

development of Mclntosh apple hedgerow
in relation to mechanical pruning the
interception of solar radiation and fruiting.
J. Amer. Soc. Hort. Sci. 98 (4) 357-360

. Chandler, W, H. (1925) Fruit growing.

Constable and company limited. London

Bambay Sydney 14

. Childers, Norman F, (1949) Modern Fruit

Science 128-145

. Ferree, M. E, and Barden, J. A. (1971) The

influence of strains and rootstock on
photosynthesis, respiration, and morphology
of Delicious apple trees. J. Amer. Soc.
Hort. Sci. 96 (4):453-457

. Fisher, J. E. and Loomis, W. E., (1954)

Auxin-florigen balance in flowering of

soybean, Science 119:71-73



16.

18.

20.

21.

22.

. Gouley Joseph Harvey.

. Jolly,

. Kato, T.

28

Howlett,
Fruit

and
Freeman, Smith. (1941) Modern
Production 62-79

. Halfacre, R. G. Barden, J. A. dnd Rollins.

(1968) Efféct of Alar on

content, and net

H. A. Jr.
morphology, chlorophyll
CO, assimilation rate of young apple trees.
Proc. Amer. Soc. Hort. Sci. 93:40-52

G. M. and Holland, D. A. (1958)
Sampling methods for the measurement of
extension growth of apple trees. Ann. Rep.
E. Malling Res, Sta, for 1975. 87-90

. PREREE . OKERE (1967) Vv (T TV

FYV v v2) OREOWE BRE 42 (7) 63-66
(1969) V v = GEE EOE
mE: BRE 44 (1D 51-54

and Ito, H. (1962) Physiological

associated with shoot growth of

factors
apple trees., Tohoku J. Agric Res., 13:1-21

. BB (1969) HL x5 OBRESHBL D K- ) v

= OEER BT API5E H 13 spurlshoot
DEFSTHO—BHEE KERZHEIREEER

14-15

— (1971 HL 15 DEEFHI D Ay v
TOERRBECET AR 28 HEBLEAE
DB OWT EFEREFLRRER 16117

L —— (1972) HL 15 0BRGH L D &IV v

FOEREHECHET IR B3R HAkOSHE

oL EREEONE (F01) FEREES
REREEF 60-6!
Kikuchi, T. (1974) Growth and structure

of the shoot system of apple tree as
characterized by the frequency distribution
of shoot lengths characterized. Bull. Fac.

Agric. Hirosaki Univ, 23:27-59

. FrbERp - SERMEZ B (1978) THMETL 1) Ric X

YV vAIOBBoOBER FFEREFLSREER
156-157

——— (1979) R#OBBONE LD B MEA
BEERE 54 U1 9-14

SENRE - NBEHEME— (1976) U v AR
90-166 HILEHFEA

— (1978) LHUHERBEHE 1-86 FH
Bo AT G

23.

24.

25.

26.

27.

28.

29,

30.

32.

33.

34.

35.

AKERE - SBRY - HORE - 8k % (1976)
BRY v I@Bo~ vV e ~LicBET505% S5
~rye -HOoEFHEHCOWT FEREYS
REHEE 18-19
T 91T) Vv IO~ v¥a —~T B
Vv A ROBTEYSGE L FEBEOBA BHEAK 32
9 72-77 ’
T4 BERB-HOREE-HK £ WE
FEE (1978) R Y vaBo~ v2 e —{LicET
SHR B BBIENEEN, RERE. T
KB, TOMBERCES LFTHE KERWEH 10:
1-26 '
Luckwill, L. C. (1970) The control of
growth and fruitfulness of -apple trees. In
physiology of tree crop. 237-254 Academic
Press, London and Newyork.
Maggs, D. H.(1963) The reduction in growth
of apple trees brought about by fruiting, J.
hort. Sci. 38:119-128

(1964) The distance from tree
base to shoot origin as a factor in shoot and
tree growth. J. hort. Sci. 39:298-307
KiFRBEHE (1948) EEOAMWME &, 1B, 8%
1-343 BXXEHK
WH B AR B EARERT (1978) » 3
~F ¥ PRIBSTTOREBE EARER
BT s8R dberazgs

CHARKE (1962) Vv T BIE RS TRERER T -

TEEINIHBEHASOMNCET 5% 3.
KE®H 8140-124

K sF (1948) B AR 1-42 FLmE
e

Overley, F. L. and Overholser, E, L. (1935)
with
Jonathan apple upon Ephrata fine sandy
Exp. Sta, Bull,

Progress report of fertilizer studies
loam,
319

Raese, J. T. and Williams, M. W. (1974)
The
Golden

content

Washington Agr.

relationship between fruit color of

Delicious apples and nitrogen

and color of leaves, J. Amer.
Soc, Hort. Sci, 39:61-65
Rogers, W. S. and Booth, G. A. (1964)

Ralationship of crop and shoot growth in



36.

37.

38.

39.

40.

apple. J. Hort, Sci. 39:61-65

BEINZREE (1965) HiRR Y v 7 BIERBL 34-52
HHREDAHE

Singh, L. B. (1948) Studies in biennial
bearing. Growth studies in “on” and ”off”
year trees. J. hort. Sci. 24:123-148

FefE ke bomesERE (1962) WMEREAE 1-108
RROCE IR

Westwood, M. N. and Gerber, R. K. (1958)
Seasonal light intensity and fruit quality
factor as related to the method of pruning
peach trees. proc. Amer. Soc, Hort. Sci.
72:85-91

Wilcox, J. C. (1937) Field studies of apple
tree growth and fruiting. ] . Sampling and

measuring terminal shoot. Sci. Agr. 17:563

41.

42.

43.

44.

29

-572
———————— (1937) Field studies of apple
tree growth and fruiting. . Correlation
between growth and fruiting. Sci. Agr. 17:
573-586

(1937) Field studies of apple
tree growth and fruiting. J[. Some
observations on the measurement of tree
17:657-667

(1940) Adjusting apple yields
for differences in size of tree. Sci., Agr. 21
1139-148
IR - ALY - B B HoREE Q917D
Yy (F—-AF vy v vR) OBESHFEOEA
LB 507 SKERPHER (9 25-73

vigour. Sci., Agr.



30

Study on the Change into Hedgerow Training in the
Existing Apple Orchard

1. Tree Aspect Diagnosis of Hedgerow trained Trees

Yasuho Kume, Kiyvoji Kon, Tatsuo Taguchi and Hiroshi Suzuki.

Summary

1974 and 1975, we diagnosed the aspects of existing apple trees that had been

hedgerow trained. The trees examined were Starking Delicious, and Golden Delicious.

Both the period and method of diagnosis were investigated with regard to the shoots, the

leaves, and the fruit, respectively.

1.

The trees were classified into 4 types according to the length of the current shoot
at the upper part of the canopy:

Type |: extremely vigorous in appearance,

Type [t very vigorous in appearance,

Type I[: adequately vigorous in appearance,

Type N: not vigorous in appearance,

. The length of the current shoot, and the period when elongation of the current shoot

had stopped was a good index for diagnosis of the tree aspects.

. The length of the current shoot at the upper canopy was 8lem or more in type [, 61~

80cm in type I. 41~60em for type ]I and 40cm or less for type IV for both species. The
length of the current shoot at the lower canopy was 6len or more for type [, 41~60cn
for type 1, 21~40cu for type I, and 20em or less for type . The appropriate period
for diagnosis was at the end of August for the upper part of the canopy, and at the

end of July for the lower canopy.

. The elongation of the current shoot stopped earlier, in proportion to the weakness of

the tree in appearance, and the appropriate period for this diagnosis was at the end of

June.

. Leaf color, nitrogen content in the leaf, and nitrogen content in the growing

point of the current shoot were good indices when the leaf was used for diagnosis

of the tree aspects,

. The stronger the tree was in appearance, the deeper green the leaf, and diagnosis was

appropriate with a color chart of the apple leaves between the end of July and the

beginning of August.

. The nitrogen content of the leaf of the current shoot in Starking Delicious was 2.6%

in type I, 2.4% in type @I and 1.8% in type I, and in Golden Delicious, it was 2.5%
in type 1, 2.1% in type I, and 2.0% in type KI. Thus, the stronger the tree in

appearance, the greater the nitrogen content.

. Graded classification and production of “green fruit” were suitable indices for diagnosis

of the tree aspect when the fruit was used. The period of diagnosis was the harvesting

season,



