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Tuigu.

AWgei: EEROFRBIR s X ORI RO &R L e s HHRZ2 Wb T5 B TT- 12
DT, =v=7DFEF (GRPHK - KIR) ZEDd5RE#ERS L ORADNSEEEZ YL
L, =Vv=70FEROBHENN 3 X O ANEHLOBREHEPE LI L L. &5
w, RE, AREMFC X BHER « RIRO ABHFEELZRR L. 21T, chbo®
Baft B L AR UM O EE OBIRRE & D THERG ER 1 LSS o RS HE O AL
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WRBEROILUOTHNEHIC - T, ThrAlFFcRETS (56 N). fZRxT0%EE
RIC X » CHERNEINT S L LI RE 1 ~3ENERcAREY L ClRicRETS. T
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[EWS,1954 5 111959, 1959b, 1963). FihbHOBRRIC X - TRE I OfER S G % E
MRS ORI X - THRBRATRE A BRIk B 705 2 &, B X KIRBSEBILRE « &
ADEERERDIEE « IBRICHHAETH B Z LRI LiL, FlEOFSTLHR
NI X S VBB R « MIZFRBOATRE & i REVBGERE L) T rhEtho iR
T ARE « HELHOFEELTAE L0, HBEMRCRITTERE - BE
SMEDOERCR E RIS ) 5. AHOKBRIFELLTIhLEHELI T
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1 KR O RRIER KA BRI R E T
T i O 36 BERE O &
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TR % L ERENCE T T - . o EET b RO SR AT - 1o
7H19H, 8 H2H, 8AL6H, 9 H27THR X V10H10H 25 5 CT4 4 BRI DK L3
T o le. FERAEHE B, 12cm TSI et L LT 184 b 553 ol
0, 0CORARN I/ r—AF 4, €y PATHEE L. BRIIBRBRELZHS K607 » b
O EBT ORI UCIORIC e X 1@ Lis. 7ods, HEIEZKRIFE~ 7 A JE B2 % 3% o
128 0b0xhAKib ) CEES 2 TfT- 1.

ERELUER

=v = 7ROKIRIZE 2ETHL TS L 5 I EINES 2 BRI RS EL, Ui
RpofE & KR e, I LARIIEREEBCETS. Lk - TEER 1 oERNE
BIREMNTH19A, 8B 2H, 168K TIXRIREM 554, 9 H2TH, 104201
DR CIHRIEAEE LR ESRAE Lics Lk 5.

RENE BRI ENTREOROKIEOE I AR LT3 LEX bhbh, RFEHER
Fx7 AOHK TR S, KT8 H2H, I6HOWX T, 9A27H, 10H10HDHK
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NHEbhBEELS.
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27TAK, 10H10AR CixFhFh 11 (=6.1-5.0), 1.3=(6.3—5.0) & HOIEAEFEELL,
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Pk Z S ERAE X - TET 3 IFBRERBFERED B I LB X - T
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B1R ERORIBAMRE AT BEL KA ETHE (ERl)
RIEBLAIEY % F B £ B K EHUROSLERY R R Rk ALY

H/8 H/H

7/19~ 8/16 32.3+1.6 (19) 3.4% 7.1+0.3 (14)0
8/ 2~ 8/30 20.7+1.7 (31) 3.7 5.8+0.1 (33)
8/16~ 9/13 20.4+1.7 (22) 3.7 6.1+0.1 (14)
9/27~10/25 1 9.240.3 (24) 5.0 6.1+0.1 (15)
10/10~11/ 8 6.6+0.3 (25) 5.0 6.3+0.2 (23)

mfE LR, EEEIEL0~2.0g
D) F—zit FHE £ THEOEERE AEMBAL) TRLL. BoRLTCHE
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2R FEROEIRAERAITHE O « IR RETRE (Eh1)

B BO¥E OB OB @ & X

1% 18 40 7 e ' MmO v % B %
408 54 H 68 H 81H 96H
H/B H/H
7/19~ 8/16 — — — 70% 88%
8/ 2~ 8/30 — — 100% 100 100
8/16~ 9/13 — 90% 100 - _—
9/27~10/25 0% 75 100 100 _
10/10~11/ 8 0 100 100 100 —
= SN N - -
15 78 40 T e Mmoo 3 BB K
40H 541 68H 81H 96 H
7/19~ 8/16 — — — 2.25-+-0.27(10) 3.14+-0.42(8)
8/ 2~ 8/30 — - 3.5940.23(12) 4.52+0.25(11) 6.13+0.30(10)
8/16~ 9/13 — 2.46+0.19(10) 2.96-+0.34(5) — —
9/27~10/25 1.38+0.06(5) 1.98+0.06(4) 4.12+0.34(6) 4.8 340.13(6) —
10/10~11/ 8 1.48+0.05(5) 2.64+0.22(5) 3.96+0.22(9) 5.07+0.17(9) —

fAE L. ERREEL.0~2.0g
* RIZRIEB=IRE, /5 #hE
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226 Wi K # B (YY) H8E W25 Hiff

bh, EHIE URIREEOERTHIRIRDOFE NS DIZERVEDIRERT—EBEL bbbh
BT EHERLTVS. CHhEFABLBESIIREEY 7 ) — o7 0 2EBRBEFECH A&
(F#,1974b), BIZEMWM DO F = — V) » TR T 4 ) AOFHRBH OB E 1L (FE, 1976¢).
Rbhs0T, ZOBLMER CTHRBEHE,S FHE S5 BRBEDCIE < 2 b b aTREtEs
»5.

LT AT, =v=7OERGBTH UBREOMEILL X215 7D, NERLDXIFEL
ERAGHE L CRSEAT 5 ERIE 2 RA DR T 52, AEBRL, WG i
HECIIREYH b, INEED S EE B R U TRENER S 78 ThH B Tigb EERZR
FECETAHIABRDEN TS ObhInC EEBRUCHLMT L. bo b, NE
BERDORDKIRAEIMCEL THFERE LT, £E1330~40TCOBRAENFHTH S
CEERWHLTWAR (B 28EBR), CORBRAEBABBITCT, KIEY AZBNCE
BEROGE L VBB THE, AEHBIHEZED S 50 TRRVWnEELDRS.
KB, I (1971) (& RATCS0CAE X AT 5 &, WHROREEZMEN R E ) FIFCIEH
BEHLLTCWBD, KIREDBHEICOWTUTEZE L TR,

F2H MREOHRFER X OEMK - BXIC
RETEEL AEORE

= v = Z I HRER A EREL 4 U 5 KR OEAE, 5, 10, 15, 200C o#if Tk
BWREIR ERE WA (FE - &, 1971), RSN B35 ERBOLE CH ML TR, &
W, EROZBEEZIFRZMLATHE. T bOREDMER X 522 LB
MmbhToicw. —J, NS (1975) o@®E» bEFBEDTUEL « IEAICI1X20~25C DR
BEUENFHETHD LHE S 5 2, WREOHRK « BXABRETOREL TR, &
W, EROKREDL FLMLAT VRV, SHI, FREMRBERERLER &M% %8
LTwieWEgE s bHREDERVWAR BABR) 25154150 (FE-
W, 1971), CoORFEROGMEIC X AERSHETIE V. L Eo SR T 5 )
ji%%%ﬁo y i

HHB L UHE
KER 2 BHBEORH « BRELIUVEBEDERICRIETIKEFERD
BREEEORE

KB 2—1~2—53rRERRFELEL T EED ¥ EEFBEDO MBS
BT LR SFTEOIREE THES L T REOR « BRI BT T HIRE O HE
HRELICLDOTHD, F2— 6 1 3FEIEO MR RABEBEN v~ TRD L h itk
CHTEDREE CHBE L U ED BRI RIS THIBSREOHELFE L LD THS.

1) 5C, 9THEIVCIITTOHIERELEER

‘U ©4.0~6.0g D EIERA19724108 5 Hic 1/5000 77— D7 7 —H£, b (LUF
DEBCIXHEEY 7 F—Fy b EBEF) 1R, Y SERTOEMT, F4E1 ASLA
FCPRACEEL BEHAOERCtI b e . ZOEMLEy b 5 9, 11C 0
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=v =7 DR L RIRICBE T 5 57%
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EREMTEBL, 24MEE T CREAEY LA, MR EEY 3~ 41hH L
Twie. ZREROEEMFILTO X5 L. 5 CTRIZ607 » + D EBUT D Z 0 2485k
FEE, 9, 11°C X%, BRENTILZE S b0 BARBOE, KENX607 » + 0o QRYTRBZ1T - 7o
7ok, WMENZT S AT RO XL 5 C K2 1,0001x, 9 C K23 8001x, 11C X
24001 TH - T

(2) 5 C &20°C ToHFIEREER

GUFE o 2.0~3.0g BRx10517H1c 15ecm %kic 14524 b 7oA T, BHicky
5¢C, 407 + OWEHERABKE (k'L 27 A) X0 8K EELHTE L TERL
BT - KRAEBARE 3 » A B0 1 AISAREOFHA20CHRKD 8 K B RS
BTEB LR, BYDOFBIEDEE S CHRETTREL I 5T, 20COMmK &
b BRI b U CRIREET U AL & A L 7.

3) 13°C, 15C % X 0'17°C ToOREREER

‘Wi » 0.5~1.0g Bk#% 5 CT2,»AMIFERL, 0% 12cm #FEghic 1824 » 5 iR
FOMfHG, 13, 15, 17Co SEESM T TRE L. XM, H2F 1y 7 AOBK
5 v 7T SKRIIRY & T hickt BT To 4 MBI T, 12 BEEI L. ik,
BXs v 7RI OEBRTL TN T2 TV y 7 AORBETE 2 e

(4) 17°C% X 023°CCORBEEE LR

‘LU @ 05~1.0g B 9 H20H 1 12cm Fheghic 1 k24 » S5 ERF°OHEFIT, B4E2 A
IHETEMNCERELE. 2A9 25 3 A10H F THARIEHISCILF - iR BB
7o. TL T3 AI0ANLEHEITC L2 CORARN /»v—AF + ¥y PHAREBL, HAH
BT CREAE L. 4 ARACAEFREZT .

(5) 20T, 23C¥s X V26°C TORIERE LR

‘Wi » 1.5~2.0g BR#12A 5 AAH10CT29HM, 5l T5 C T2 BRI L,
Z ot 12em FEFEgc 18524 v 4kF oM (1 A17R), 168HI AR, 20, 23, 26Co
STREESM FOREE Lic. NS EHMBRRHI LB 7 v 7 CREIL, B i <
JeiA 8 el & BT CRRBI Lic. M5 H RicEFRARTT - 1.

6) 20T, 23T% XU26C TORIHEE LR

(6) LR UHE%12A5 @255 CTOHMEEL, ~ o % M) (1A408),
20CTHEIE L. XEHIEROOLBAEMIEX T v 70 8HBHO R L, £o%ikA
2T C 8 BfE ML L Cl6BfE H R Lie. MM #2458 Bz A s BEED T A 7B
bh7-DT, % 3RIKhbld, £OHMH20, 23, 26CO JBELM T TREE LA (168F
BEE) SEESRET COREHMGHEIONE (HA%64E ) cAeFREXT- .

REk 3 BEELRFEER
‘Wi o 25~30g HE11A28AM7 5, —2, 05, 2, 5, 10CT 43 X0 8 BRME L,
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228 IR FILE (BF) H8% H2% Bt

F 0% 16em $kic 18534 » 5 ERPFOMATT, # 5 ABHDO Y = — A PWEFRATRIE L.
= — AHBENOSRGRRGE L HEE L X b, AR K 1320~25C, ®E, W
, BROBR EIZ20CIRED LI L. 77 ABAOKRIIME, REOCHE X b,
BCUTRBE2 XS L, FENL AL OhT 7 AEHAOKRSERL, 5 AKCA
5L, AAMEREHLY 7 ABOREETHC L THEREBCTUTIAT EnTERL
HH2%L b, €=—AWERAOKRS Thicffs C25CH kicic -7z, HRIX607
L O EEE R B TR X O BBk 60~80cm D AzE D HIRS L THABE 2N
L, 16Bfcss X 5 L.

LER 4 ERERAFEREELEE O LR & N IREAR
QU o 20~25g BELLAI4E,S, 5, 10CKk1, 23 X OV3:@EM, 15C Kix
4, 8} XOIZEM, 17CRI 8 s X UIZEM, % L C20CR20ARREAEL, £D
#% 15cm #hic 186340 SERTOMEAT, $h2FBR3 LAMY = — v HEHA (20~
25C) EWT, 6B A E T CHEE L. ok, 05~1.0g # AT, 5C, 2058Rmp
KAt s &k, 20~25g ROBE LABEOK (X L—HDORXDAR) LT TER
%ﬁo y ek

ER 5 EHRERAFETVRELEROEMTIVLERED LR EERTRORAAR
DRERZER

PR L LC U, 35 X, EER, W B X0 EMEA AW U &
935X B 1EHTHRRCX Y eHItFofEkEETH B0, R, Wil X0 E
INEAR W EE R EEET A DE D T b 0T, BHOERRETH .

5 MELBM CRE LICBACROWAMWROEZRIUTOMRY THS. U TLXTE
ENEE L, TEFVNERNTICE 5 2 035 WA, Mo RETIHIE & A EDFEEN
BWEEsREXR, EF2/MRcHET5. 925 & 3o RBE CEEOHEE N
e DBLMEED 7T A LA, hHEH LT 425 % TRT7THERKELTHS. U &
935 % OfIERD 1EE L 1Y OREIMO FECHTHRh RE V. EMEAE,
Yl F X OV E R O fIERTNE WY, TERY ) O fIERELR I, 125 & X hAEF S .

101182 512510H % TO60HE#ERR% 5, 10, 15, 20CORE CAE Lic. &mfE
DMK DFEEROSEHE L BEROFEHIFE IRCATHY THS. 12H10H I 12em 37

W3R A BEH O FIHE (ERS)

s H i 13

i & EERoBEE
5'C 10°C 15°C 20°C
1 % 0.9g 0.7g 0.7g 0.9g ok S
g5 & 0.9 1.0 0.9 1.0 18 2
ﬁ u] 0.5 0.6 0.5 0.5 £ 3
Ui 3 0.5 0.6 0.5 0.5 ok 3
v M B 4 0.4 0.4 0.4 0.4 BRIE 2 IR
ELBE AU BRAARY O T &
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=V =7 DFRER EKRIRICET 5%

BEPAT 1 864 ) S ERT ORI SA A ERR 3 LRI E = — VBRI RV T20~25CT 4%k
HFTHEFE L. HEWS, 16, 240 3MEE L, 4% 813050 b4 415304
ToO SR HARNXMBEHA L U (EWH), B ORIz oA~ =Y by TEX L THRE
DHTHEHELE. BEATHIOBEKR, 1Ko 5kkey EFCREL, —BWETA
EOEIREH B L CIrBRERROFEYHE L. L, #EAU# 138 HE (44
27H) = CKAIE LT LERBERECHRE L. #MfT# 138 BEUBITRTCORKDOHE
YHRARECLUCHERE L. T L THRIRD LRCHWE = - VEEBHAY 77 AENLF
ML, SHRAZEIRERIF20CE Bic 7o » LG, 2P L <7 A
250 ¥ THEEE KT :

BRELVUER
(1) BREOTA - Bk L CEBEOLBICRETERSEROREREOLE
(82-1~2-6)

(1) HEEOHRK « X

4.0~6.0g DER AT CRERESS5~11TE LEER2—1Tlt, BLALE O E
e L ABRIRZE AR Le (38 438). & ORERAN TR AR RALICIZZEN 4 T
Thy o tey, IZFCORBREMREEL (= AIBREEE) ixzEr 4 U, REREORE W
iz &R RE BRI R s 5 7o, ¥ 11 CCIRBEERRIEANR L STz, 9 CUTFT

AR HEICERIRAE U OREHRRE SITEZE K L BRIE R RS A (ER2—1)

% v R E K ¥ B R
5 24 =i 4
AR R o G O A
54H 748 1741 54H 74 1749
5°C 1.31+0.02 1.29+0.01 1.414+0.02 8.0—9.0(9) V.G. 1L L,S.
9°C 1.30+0.02 1.31+0.04 — 7.9—8.9(16) I LS. —

11°C 1.45+0.03 2.21+0.17 == 7.9—8917) LS. LS. —

S . MEIRER4.0~6.0g
HEE2ARN. 1K4 D OREERGEIE5. 2K LARERELOBEERIE () RKFRLE
1) 54~1T4RICFAE L BHO B THME.
2) SARAER D 5 CROLMAE (FRTHEHER) L1I°CRO LEK (—YyERUR) 24K 2BEX 0B kicfEFD
FRPBZED bh, D2V EUER 2 filcbizo TRRS hie. ) )
V.G.=¥%%E. I.=1EFIK. S. = CORTEREMK,

HOER  EITRIRAEE U 7t ORRELIRE
FREE R RETRE (£%2—2)

OB R OE By E E B K 8 A
5C 6.0+0.0(37)
20°C 6.8+0.1(23)

R L. ERE2.0~3.0g
FTRCORGED—Y ERE K.
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230 IR ¥FRE (BY) B8E W25 K

RiREAERLRED S T,
zoqmgoﬁﬁ%ﬁﬁﬁ,%EﬁE&Sc&mC&Lt%%Z—zfuﬁmfmﬁﬁ
MR—YEREHR L1, 5 CROFBREBEMIII20CK X V&L feotz (B 5K
BRERER13~1TC & LeER 2 — 3 Tl TXNTCoRGEN—YERYIBR L, FEER
BREAICIE AR 702 M Uledr o T, L LERIERIREN G B I EWE L RS
hic (6%

66X MEMNIFEOIREPERICKBAE L ETEROEBEDAER,
IR K7 & I R ER R I HE (ER2—3)

fEff &% o L) X il I B 22 5 B R R B BT
IRE/H¥  60H 70H 60H 700 60 [ 700 b

cm cm

13C 283+1.6 421+1.1 34+0.2 43+0.2 1.7340.04» 2.11+0.07 5.9+0.1(13)
15°C 442+1.8 47.7+1.3 39+0.1 44+02 1.79+0.06 3.26+0.12 5.6+0.1(20)
17C 44.74+3.0  43.3+0.9 42+0.1 42+01 258+0.13 4.61+0.12 5.7+0.1(20)

8 L. EERE30.5~1.0g.

BRI, 1KY oBERGETI v LI10. 2% LIFEERREfIOZhE () REFRLE.
1) ZoREXORERMBERIZ40%. oKz <1002

- 2) HEA RO S EfzvE4.0£0.0(5)

BIEELLTC, 23C & LcER 2—4 TRERIERCENED bhuich - end, 23T
T3 100% O— Y EERHEMEGERZ R Lcorest LT, 1TCK T 1L 15 8EER
2LTED, 2EENEFZHE LT 7). ZHiI23CRDIZ 55, TEIED IR
B VIFELBETh - EERE LT 5.

TR HICEKEBELAE L 22BOBEHRE S TRECAE, PRSI K
' R T +TEE (E%h2—4)
= & IR
flapkse f6 % kR T8k R
- cm
(g%’%gi 5  256+13 38402  1.45+0.04 0% 0% 1009

17°C 17 426+13  48+01 253+010 12 82 6
23C 17 453+12  43+01 3224011 0 100 0

@ . EREX0.5~1,0g.
AREFAI3~14R. RIFYEII33AME.

AT Qe 20~23 T Cds LR 2—5 T, 20CRik 100 %o — EERHHE
R RUTcH, 23, 26COWHK TIT4 2HEEN EREREEAELY L (55 8%). BT
KL20CEABORK L D3 ST, 23, 26CHEOEICIIERIEARCHELEZTIZ b
7ol o e

RS IE (— Y ERR) SR S M 12812 20~26°C THEE U758 2 — 6 T, 20CKi1326C
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W BE 5% & 231

H8EK MM EOIEESEIRICEIBQAEE L HEDEOE REDAE,
HRIBA S CCITREOHRIC KIET HE (EBR2—5)

Ao S, 5% . 3 2 —

=squ
Ea

cm mm mm
20°C 17 529+15 6.8+0.1 48+0.1 11.0+05 3.4+0.1 3.32+0.17 8.0+0.1 100%

23°C 15 458+15 6.9+0.2 4.7+0.2 87+0.6 3.4+0.1 2.63+0.18 83+0.1 87
26°C 20 47.0+11 6.7+01 43+01 94+06 3.4+01 2.83+0.11 81+0.1 90

i L. BEERENL.5~2.0g.
HEE16R. #6568 B k.

X X b ERIBR AR {EtE S hviehy, 200C &23C, 23C L26Cn4 2 Kot E k=L
RDLRIh - T (B89 FE) ’

HIOEK IHE (—YER) BREBOKHEESHERICRETHE (5Ek2—6)
HiERE FEEERE Ik % B O & HipEkIe  BrEEERAKEIAL

mm mm

20°C 16 12.3+0.4 3.1+0.1 4.04+0.17 7.3+0.1
23C 19 11.7+0.3 3.2+0.1 3.72+0.10 7.3+0.1
26°C 19 11.1+0.5 3.2+0.1 3.49+0.16 7.4%0.1

B . BEREIELS~2.0g
HE 1615, AREEERIE198 /.

UEDFERNBRDZ EM LI LT Te. FFREMREAMITBREHRENIST~26TD
AT RHREC X5 BTG LA EADRIRVA, 5 CECREMEL b LT
FEAME T A EANREDRS (BE53). KRS D DI RER BT S M
B\ ekl R & B, FHEEOFBRERRERS S CEKEH DB D LiE 2z bhit

—7, MBEOIIEETREREC Y - THE LI HE SR, 20C2H#E T, 17CL
TCHREMET T 5 EVIEREE S 2 /NEL ), ICUTTRIEA ZEEAL
ROLNRE 5. T OMER X OIS OB EREE TORZEDEDRRE BB O
FHRIBIOCTH 57 &\ S FE (1966) DF,EIc & LAFRFEVR & € DR DAEK
BENA A — XETTHDIII0OCHU EOBRENABETHS EELLRS.

26 CLL EDRE DI BIEDOHR « BRBFICOWTOEEN T — 21xic\wA, 30CLHE
DRETIHRENEL LB - TEENELLARRIED Z &, ¥, 30CLH EoRE
CIHMERSAI X » T CRFRERRGFEREBAYHEE LT, FEEXHR IR WER
NhHZ L (REE3E) KENDLELT, 26CULDEETIIREE NS kb2 T
HBEREPAZBCTRRBICE 5 & & A FERIRS. Licdi- T, ERNRIERERR:
17~26C (%L, SETH- T, ﬂﬁfuku)&ﬁzé.:hmav*¥@ﬁmkﬁ
i (15~25C) &ML TW5 (4E, 1959)

7ok, /IS (1975) iR % © = — AR <10, 12.5, 15, 20, %CLLt%AO
=V = 7ORFOIBREE X HAE LT, HRAE IR EBRIED - I LBRTWB. &
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232 W RFEFRE (B¥) #8% HF2%5 Kt

KROER LD L, 25CEMA20TK X BRI HE S A &V 5 BHx R\ CRBEM %
RLTW5.

LT AT, BRIEACBELTHBESRO ELORI D AZFAYRLRTEVL I LieD
WL, FYRXFTETREIR TS GF5,197). thic ks &, #LE 2 @R T
BhrhhiE, HTHRAMER TR THRERIREFTHS 2, i B VKR T
BHNT, MTHEIAER TCELRIEAITERIEAA S bicb s, MEOEAL LS
Sl WSZ ETHD. ZOKRI, HIERKIFEL L TCRBRES SR, RO FIT)
W EHERLTWS. PIBORBRILHRcThh, BEEAOCKEIT & CHEAIh
TWisWX 5 ThH5B. EdbAKEMET T2 KECEEOIFR R I3 BN O KR
WY DEL o e bHEEShS. Z L TR LGR L OEIECREORIE LA ik
STt Bbhs. £h T, RS CROFRI#IR2Z0CR DL & » ERIBKXHERICIT D -
w3 toELbRS.

(i) ¥F@BEOER

B OHATRINSEREOHERE L, 13CTIRISCIRE~ND DL - Tnd (6
%), 15~26CoMTlxRER, -7 86, 7, 8) FBEOARBIMR L IFBRIEDIBL
HRIK S ILISERED L 5 THS.

(2 FEERRSEER (RRKR3)

TEER D FEA 1 BICAT - T RIRALHE O Jy BREETL BURA BAE F O3 313, AT B D ERIEAE
EORNCHBEVRSMOSETHET S ENTE M, KERTREED kL L
Stz FTiebb, WREMKFEMEROMR S # AT B oMb Ll B 0 ¥En i EL
Lich CHETHZ LR L. BAERICE 21X, —Y EROIBIEM R b M T
DHALER A ZTWETHET B Z Lic Lic. ZOEI/NEVIE EFREVREEER
CHRWEEXS.

8 BRINLE T LEROMENSR S /I b o feD i 2 THAE (fEix 09) T, LUF5T (1.1),10C
(1.3), 05C (1.6) WIEDIETH -7z (B510%). 4 BRI TIIMAHT KD LR A Ak

10K FEIROREN U RTG53 565 & TSR RIE T A (E% 3)

so T8 HR [E v ELIR OB MO LER BPRERRERL HEFRERE
458 i — 13.140.5( 9)f 9.8+17
05 (5.55) 7940, 3( 9) 9.2+16
2 (5.7) * 7.0-0.0(11) 72405
5 (5.7) * 7.5--0.2(12) 62406
10 (5.85)* 8.4+0.2(12) 6.240.4
8@ 05°C 5.7+0.3 7.340.2(11)
2 6.0--0.0 6.9+0.1(11)
5 6.0--0.0 7.140.1(12)
10 6.340.0 7.6--0.2( 8)

A . EEREE2.5~3.0g

¥ ZOBMERKRATRTHEMBETHS. 4 BEMERAMEOFLER=1/20( 8 HHERMNIE %D 7 LEEE) — (UBBLARD
TR, 5.1+ (LEBEFOTLELR, 5.4

t CORDH MM IEI86H BT b RBERMGE S H - (18%). LOKIF1I0R HEARTIC TR CT— Y EREK L.
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LC\wis\nay, RO #INER %Y 8 BRIAEOBHED 1/2 LIETE, £E5|&fE
NED/PNXL B0k, 2 CAE (fEixl.3) T, LLF5 T (1.8), 0.5C (2.4), 10T (2.6) 4Lm
DIFIC s, — 2 CAETIIRBERIC L &% - lEAI8Z AT

Dl EofERiy, HRERRGEHERIL 2 CHET, BEFACh L VBRI
THBREMRBED RN LB 2 EERLTWS. L LTEVHDRER CRRED £
FEtE 5B ROET 2P B0 TH B, BV THREDE T 5 B ROERMH ZB
T, 05CLITFTIXELL 5L e h, — 2 CHitk © REI ITREMBRFEDWRE FRIE
BRisb bR LTWS. kL, ZiIuiREAFRAS 4 BT, 168H A ER RSO
BADOERTHY, TRODOEENRELSD ETREELE T L0 LEbhS (RIEB)
¥ X O(4)&R). MANN « MINGES (1958) & JLEEERE (0, 5, 10, 15, 20C) & FHopm
REDBREHZTNBH, EHANE LEOKREFELE .

ods, HHFXS, 0CAEXTRLFEL, 2TAERTE Z h X v LEL, 057,
—2TCTAERTIRCR L D I IEN . Thbb, EATBRORIFL, IREMRS
R X ) RRE WIRE THERSLE S h e AR b RE S h .

@) BRERRFEFAEBED LR & EBHAR (R85 4)

5 CAUE T 1 BRI T b IBRENLI0S R S hic (8811%). 10T, 1ERME T
0.5~1.0g HKX D FEIERBEIL 100 % T B o fend, 2.0~2.5g KXk 1 EEIREE R
WRBIC & EF o7 (BBl1ZK). Licddi-C, 1 BEMAEOSE CRIFREMRFEED il
LREBEZIOCHBIE DD EE 25 (12X L, MMATHEDO HENLIGKEIOBEE). %1, 20T
AER L3208 B T P EEN R S e » fohd, 17CHAE Cix 8 B CeFAE
PEFREXHE Lic. Lo T, 8 ~20ERMBEAEEICI6M EERE T2 HEOK
BEMBGFEORE: LREBEEXITCHU 20 CKEORHANDORE THSH E525. LL
T, &7 —20bHE LT, —BcAEPEIAEL KBy, EREE XHHEBEE T
BB ETELD.

L AT, MEREN ERBECIEVGE (2 1LBBKO 5 C, 10CK) DRFEER
BRI A B &, BFREMREMIEA TR0 LEM (GEER) X 1ELIEL k-
Twb. ThiIBFBELSEMATH» ) OMFEER L Thba b LcE TR s ez &
FRLTWAD., SO L4 e RERRFERBICE Lcos, HATH»h oM
MEEBLTHADLThTcl ERRETS. 2D & EAHEWTRT, “LREE X A
BOBEFPEL ThEEL D" LI EELEE2GHLED L, HiD LREBECI
MK TUX, {REABO L CIEYEN 5 el BER RS EREBC b Z &R TE T,
MW HoERSLH: (168RH B E) X 2 REMBFEEA A HENCE - TDd Tt
ShEBERRFERBC -0 EELBRS.

Ik, Dbz &b HEE “WREMRFLEMER LBRE" i 2EEOEHEY 5 2
TRALTHCSDRI W I EBbhs. $Tivbh, “Hapn EREE" & Wi
7 ERRREE" LW XTS5, RiE O FREREREQED R T i REM B IS
T BBET, MATHOBELBCEAIREWVERETHS. chiet LT, “AXN /Y
7o ERRRE" (JRELE O AT T4 R ER RS ERECEE T, WREI BRI h
B IeDTIIEMATBRC I BRE RSB EEHOD 5 HREHEALELTHRETHS. 0
EREEZEATHEO BRARLBNER KD, BRIEL KUK L ks i xRd
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234 Wik FiC B (B B8E H25 jift

IR RYEEETY RS AT RE I R R OB D ATAAELREE O
LR & AEHAR & OBIGR (5E5k 4)

ok = SRR RENRE  HENIETOSLER EYSE SiZDA A

158 5C % 5.8 13.8--0.2(13)
5 5 ¥ 5.8 10.3-+0.3(10)
3 5 ¥ 5.8 7.7+0.1(12)
1 10 # 5.8 15.1++0.7(10)*
2 10 # 58 12.2+0.3(11)
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HAHR L, IEEVREN S SREBRY LTURWRE EDHE DENR T (§155).

BISR RIRATREICHKE < FBIRATEOME IR ORTREE K SR i
BETRE (ERT)

® R A7 E [=AR S e -
- - R A E (KRR I e S AR A AFREEE
R E, WM RO,
%
20°C, 30H AN L of 2) — 117H
5°C, 30H 7 | 100(12) 8.25-+0.13(12) 75
20°C, 30H 87(15) 10.23-+0.41(13) 144
30°C, 30M 012) — 144
5C, 30H 30°C, 30m* 100(28) 8.624-0.22(26) 85

R . MEEkE24.0~6.0g.
* BREHTHBFOCEREE 6°C308H) 2T kcRcMFTzdo.
BB, KEOZXOBOFMIH13E L .

@) # &

ERSGHORBIC X - T= v = 712 4g UiFBERBFERET, EREREB &k
WTHEZ by 30C L EoEiREEC X - THEAE L. o, KEAELH
Wi, ERSREAMET A LD L VEVRED L VITEVHROSEEGEY 525
CENMBETHS T Fl, EBRFHORBIC X - THEEMRFERENNELLEE
2 bhBEMEICHEERREE X 3 &, WHREBRBIEREIFOLE U, Bl Lo krpE
TRFERRBDOFER & MR BT 2 ER & miROFARRL, Bk 2 EFWHGE
DBEDER L EROERERCIETC X CEMLTWS.

FHHE (1972, 1974a, 1974,c, 1976a) 11 = v = 7 Ao BEOEREHEY T AELES %Y
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RUHLTEY, i (1976c) oz & &, KIRFORBTIHMEBRIESEC KLV L
BEDD, BRI X 5HRBYRFERSR L FLHSR & ORI, BEERICH DA 0 258 H8
BHEDTIRE VN ERRT VWS 5D LA NEBETHIEITIRMSS\X 5 THAB.
SRS ERE6 —2 X VERO6—1T, T LTEBRE6—1IIVERTT, T LERK
6 —1DKREEK X WK TX Wi hbbhic s &k, SRR SRAERBE o4
BERNHI S22 EETTI I HObNAT LERLTWS. ik, KR X 2K
EMRHEG RO FRE, T b bIFREDO KB, AERRORE O I DKL CIHER
MBBEBN D OBREEALBCHBTAZ ENERE - TWDH X5 ThHS. Tibb,
EBFORBIFIREHET CRERAEA T 5 LTI BREOHEA MG E 5 1, EiRd)
Enbbbhicl iy, #, AFOMHINLEHET T, FEERKBEBINCSE
RHBS i oD, BRSENEL HObhb X5 bDTikicwrtBbh 3.

F3f EFOERFELEIUVERERELCRET
HEE STAMERGHEORE

=V = 2 TRIEFVHEENBE PENC L o THREROBERZKRELLEDbLS. BERD
NDRPBITEF TR 2 E 5 b O THS. TEFABR I hicw EINENTEFVERT 556
CHANEL feph o &0, ROMANBRE LD Z EH %L, MRliEEAEEL 85, L
s T, =v =7 DEFRECRIEFHR LR €D T LIDAFMALE V- TIL.
LT hM, fEk =v=70lEFHBRCET 2 HEIE L, TEFBROEELE<D
BE LR L OBIRPIERF BRI ZIE T, AREEOEEI IS E VLM T
e\, 22T, FEEIAFHOE 1 HTHRERE O LEE R 7 L THE 4« DERBEE L1E
BB EDBFRERA L. 2L T, H2HEHTRIEFOHBFER L OBR L BE iz
TN, RSO B i o TEBRIICKRET Lz,

F1IE fx ORFERE L IEFEK L OBFR
1) #EICRO>HDIHTRE ’
HARERD =v = 7%z LTBEOFINET S &\ 5 ¥BHEEL1T - BA 1T,

WE, TEF EARPERINS. Tiobb, HFEFPHRINS Lk # & @ 3E
(E%E) B XV XDO—2DHDEDG 2 HiDOERAZFH £ 4 2~ TATOHBE S, Th

A ' B
HI2M B U RE LB L RETADIEE% b o1E
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LOHEFENREYR LB s (F4X) (BH « R, 1954 ; (UM, 1963 ; /A8,
1963 ; FE, 1966). = D HEEIC B SN 5 HRURE % DK, EEERBHE 2« LIEE K
TERREL 5 5 ETER » IR L #r 5 2 Lo 5. Z ORI, B AL IEFE O TR
Eh3ET, BHRMOMBRALKMENE DT, BICEFBRA L T3 LT 5.
LI AT, TEFIFIZKA, BOX5RHFOFRENE L BFCHREBEDO kX
CETho TWBKE, EEDRENEZE LI ARRELDONDS. FI2ZMCOIEFRD b D
BRFECENINEZERD  00TEMRI 1 o /AT hi L IO EEREE LT
LHERL>TWD. ZHLBEARDOIAIEF ERBEBILEFELRRS. i/ AT
RO NBFHREDO DN IAFER (IHE) el Tnb. L, =v=2TERIDX 5%
T H o W NBEZEREFCH YT A EUSTEA DRV D, ZhIXEFOE LLER
FELLLO, ThbbHI2NA, BOEFOEML—BEALIDEELDND.
2) BHRETTHONDHREZME
EBERIECRIEFHRE LA ORERENL 2 i LR bhisng, BERSHEEH LR
HEORBEHEE T, TEFBRBILAORE « DB S UL LIEHEET5. thbofl
DILFEOHHIL, WHREFIHERIhT, TEFOBRINLMER, ThbbEFDOAM
BfEF O R D IlFRE (PLEK) 2 BREhD L ThD. Ik, EFIERIRS
2%, IERDGR S i WEBRERE R E # EE 1 &k CIo S mER L BRI C B TR
14138D . ZOROREAET L ORBERTLIERICHDT, BHERLEbh 5.
LROBARIEFOER I Wi WEREEEIL, PR OBEC X - T, FOER - fIER
TEREL & L ERIGE « AIRASE AL O 2 I hd . £ LTHIE L S bIRfEF R
AL« AR & EFREIEL « HIEREERE O 2 BEcs T bR 5.
(i) TEFETRZEL - AUBRFARER

Laay vl

B3 T F O R % b
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EHFEOMBIREHIN S FRECIIEIBNA~DD & 51, HRELLLEXERbR
BEHNADLND LD E, £LFDLREVWEDE (FEIMA, B) b5 205b
THBEL LEEN TSR Dbh 3 IFEE (F13KA~D) OFBBRRIIKRD X 5
LD THBEE2LRD. COMTREY, HFOMBIEFSNEE 1203, B8
JFHES Ll CIERIRE D A1E U cTER 2L o W03 0 BB i3 LrE M 23480 THR <
th, B8, EZOWREN KL TUFEEL L0 LBbhs. ZORBEEZTE
FRPEIEAL « AIBRIERA &35 LicT 5. Ik, H13MDA—->B->C->DojHED
LD EFBERLIAEZENNE L I TR Ie o T B2, ThO/NE WL DiF
ETEFRESMO R CEECITEELIBRE - b0 L Bbhb.

A B
BUM  TEFIEFEL - AIRERE  (rreFLrio)

(ii) TEFEmIEL - AIEkFRE

FEFEOMBICIK S5 BRI EEL LICTEED L BD bh i W 14K A, B,
IS D X 575 % O b FIR O TEF I RIEL « IRERELREE, TEF Lo IER
DEBEA LSO THLAEELE. LW 0uk, ZORREFHRICTEISEET
TITEFIRIEL « AP L AELL HbbhT, TEFERCSRTR# LG TTO
%, TEFBEIRLTEF I EE L « IR LI bbb THS. & ORIXIESHF
DB I 5 IFRED A S BIER IO IFRIEL Ui B4 U — Y ERc A U
T3z &R, IRERERO VWSS BEO 28 LTLE) 2#E4AbhbE

woWr | B OW |
15K THEFFEFRIZE(L « BIERIEREE ORR DS
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Ll EnbEZLT, L, EFSMEABE o ThicET57%51E, TO X 5 nfEaiE
FlEoledb D EHEIND. Tihobb, BEREDFLEHSILL T, £ UTHZEED
FRK 2 L5 bhTHBIEF LD IR I BREERAN#L 2 ), T TRIER
TNAMEER X OB & KR T\ E ETELIT B 50 BB 0 15 /5 2%
PEFRIEL LD EHEEShD. LA LER—F, ORERMIIEFCIEFSr s
oY, AHFEHROAKT Y, BFLAFLARERELLLLOTHLARERL S b
LEF14XKA, BLEISHOMEN DO X 5bDTH B bIE, Z OERPEENITEZ TR
Bl IBRERE LI B_ETHAS. LirL, HUFKA, BLEISRKO LD LR
D2ODVTROETHBE LA, IMEALDIZZOHHNRTERDOT, ARFETIRER
L+, EFOMBIREK I NS IFRECKHBREL LCIEF (EX) ofsr4E ERBobh
B5HDDHREEFITFBRENL « IEREEE L/ L, ThiRD bR DT X CHEFT

BEEAL « HIEREE EFRTHZ Lim L.

* BAERD = v =7 0MERRIE, BLAEFECEFERIIE-TRI20T, {EFERLUFVREITRTFTOERCHD
k5B xs. Ly LA (1963) BEFBRCSLTERLHETTRE LRBAK, BEFEREEERELREI TV E0IMZE
KR UG, CLPBETEHEBHObhAT E2BEL TV,

(iii) FPRNBRFZAR » QUBRFFZRLEY

—fBe— Y EBRALVC LHBLEREFR SR T BERITEEZ BT 5 1 BORERIE TRk &
nTeT, TEFMARIER IR Ty (FES5N). ZoB TR S h 5 EETSEL
BLTCOWA2EFOLFEREY, WEEMMEA BRI, BBECRKETH L
FIEDTIHBECREELLLDO LE L bR (FH, 1966 ; mil, RKIEX), TEFHR L EH
BRI IR DTHD EELBRD. Z ORERENITEIEIRIEN « QIBRATERE &
LREBDD, —RICE—YVERER @) LHSHhATVWB30T, UTTRIOEZHVS
Ziict s, ik, EELILHEIOBRE TEZ 0B E ULIRIERREL & FR L.

@) # &

LB 7o fE 2 DRI OFFRE & 5D I SHE & OBIRIIMTO X 5t &
bhn. TEFHAL « fIZESLBRA LR I EEILIE A 7o b, THFO R I fr I
LT~V ERERENC 72 5. [EF LR i REMERNE LY, HED
2\ ERIRERFE D TERF & AIZE & 2 B EREE LT AU, TEZFRTRUEEL « IBRERE S 5\
GAEFF R « BRI OBRIBRIC 755 . % LT, TERFSILBEE A & 5 FRE DL ST

WI6R W} O K B o 4 X

BRI RIS —ACFF « FIEREZ A
, Bk) (EFFERZY)

—HIULER « JIERTZ R ——— —TEF R TREE L - BRI AY
(PRI, TSELTERFRARZY)
KRB L B —

—TEZFRTEEEL « IR AR EY

—HULIRIEZIK « AIERASTE A TEZFRTTELEE(L « PR AR

(=Y EREAA, PLEREKY)

—AEFTEL « BB (M T Eh)
TEFF « FUERREARI & TR - (IRRTEAREL 2 % % & CIBRVAIL & 6757 5.
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H16” T 54 v F{L LTt
EWO BB A 7 — /L (BT 1em)

LB AL E RS < fohuX, TEFRBREORPRCS. Dbkoz &nn, THFE
FPREEAL « MIBRTEEAL 3 X O TEFFIT R EEML « MUBRTBA O BRI BT TERF TR & — v BBk
HEE L ORBOBRIBRECHD L LT ENTES. F 1o, BEFEEEL QIR
R L FERF R EEL « (IERIZECEY & o 0 B FUT AR Cl BN B RE BRI & BRI %
I PTWS. ThT, COMMEDT TR EEDTHES Z L, PREED S CIERE
SIEFHRE LHFRTHZ LT s, ok, TEFEREA R X OPREMIREZZET 5 8T
b DIREEL & KA XM 5 DT, WEZRHT 258 AREEE L5 HREL R
5 TS DERBRARIEBREEMOBRE T, 6RO X 5icins.

ek, FEFDBBH I THLMIEEPTEFOFRECAE /72D, ThiFHEXRFTIE
HTGRIEL, fIEROERC X v # Los5Eh, NERCIX RO Rt At¥E
BHROEFRO DD E LTRDLNEBELDHS FFION). o2 b EFN T I1 v FiTis
STCEHEEA A DS, LrL, TOBRBEMN CRIEFOHBEAREWACED LIS 1D
ARG CTIIEFERENCHE L.

2 EFERICRETINS X OCHNNEGORE

=v =7 O LAY, PIIEE & DB Y RIS LS deledinl, b
T EH ¢ R (1954), IhE (1963), HE (1966) E03b 5 DA THD. Thb DRI
X -T8, 12, 1I6KEID BE T, BRHIEEMEFBRIATEL ), BEEBEOREDL I W
Z & (B - Ry, 1954), 20C Ll EoRE CIRIERF R LI {7e b, LT FEL
RRT7 54 v FfbLed\vwo & (UMW, 1963), Mk b A BEL FNX i b & TEF 23
TR Shie{leh T & (FHE 1966) E1rWL1Lieh, EFOBHELDOHDTEINH
E, BE, WHHEOKRE I LI > TEEINLZ LRSI, LrL, TEFOHK
LRBCRHENRELHERSIVBERAOEE L BRI ILHELNLLR- TEbT, i,
TEFHBD B & 5 1D DEMARTER U & B REMR & OBRS $ R LMoo T
V. b, WE, BE, Mo KREIFONFHERCKIETTHEFERARHTHS.
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ENRT, ThHDHEERALNETHEHENE LTERYT- 2

ok, FHERTEBAEERRLHEMNT 200C & 13°C T#HEE L EFERE#HR L FH~
72 & 2 5,20C TRIEFITA S R E ieds » 1ead, 13°C TikE W EFUREGEREZ R L
7D T, TEFMRGERE X% EBRUIMNIER & LT 13°C i L CIEFHREER Y
TR

1) TERTERRIC K THEER O KR Bk © 5 2

BB\ CTfThh T 5 RS EFEH LEREE CIERF, HBROMEE 5 5 7o fERk
%0~ 5C 1 22 AR LARICEAT TV B2, & oREt—y ERBHERD R4
N, HZVWBERIISSHICLETS E5hbTW5 (B, 1974).

S L nT, EHRARAEIE 2HTHLNE Ltk kb, HFORBEYRET S0
T, BRAHAEE K — Y BRSO BRI » T BTN S5, £ T,
BREE, BERIBSTEFHE L — Y ERBRICEITTHE T OWTHEE L.

HHESLUAE ’

£8 8 AHBELABUPMNSTEFERICRZTR

1) 2~13C To 1~ 3 » AR EER

YU ©5~10g A 9 B17THA» 52, 5, 9% X0 13C ©l, 2, 3»HAREEL
i, 777 —Hy Pl Ry P4 57 L6 BTN, 13°C 12 B E (G
5 v 70 8 REIRBIICHE T 200 7 o + O HEGTO 4BRHIBH) OLMHTCRIELL.
HiF#, 30, 45, 60, 75, 90%s X 08105 H Bie &K H b 5 ¥k 0% 4 L1 C, Wi g
L, ZEYBEHSY, EFHER L MHEME (BFRx40LF) cfiELe. 17T,
BEBRANRIETET Lickicsk ) o2bka il b €, REHEELT- .

2) 5~13C ToORMTHER

‘U @ 3.5~4.0g Bx11A14E755, 10561 13C T8, 12, 3 X 0208k
%, vy —#y Mcl By FHich SERToMEMT, 13°C, 128K HEL4 T TREL
fo. WREHA TSR Lich D2 BIEKRET LC, FEFBRORELXT - .

@3) —15C~10C T 3 » A Bl ER

‘Wi © 45~6.5g FRx10H16H5 35 AR, —15, 0, 53 X 10C Tk, 7 7
F—#Hy bl Ay F4D6ERTOMMT, K 13C, SKRHAEE (HREE) &HT TR
5 L. TEFEBEGREIIRIZHTE TR T - 1o,

FRI —2~0CToREMEELDVICEHKENSEZOEYEEEHATEETE
[ERIES RS

197347 A 3 QiR D ‘lU » 5.0~9.5g k% 8 HISHLLEHEOHMNTIE ¢ — 2
KI®O0C TR L. 1974423 H19H, 4 A1, 16 R B A -0 CrmE
FRFEh 216, 229, 244HEwc /e 5. L EDORDIEH 8 A15H A5 m 0°C FFEisk (5.0~9.5g
) #3A198 (EMA) o2, 3, 4BHEI»S 3 A9 % T 30C cHRBAE L
BHEMATERLF T ChbOERAERD 0°C Akl EmREam X o 0°C iy &
B (3 A9AHEMATK) T2~ 48 7k eh. TEFHEO AR AINER
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AT - 7z

BRI UER

BEROIFBIREN 2 ~13C, EAIMA 1~ 3 »A0®EBEN T, —BMWERE L G,
EVWRET, RWIAREER LIS @ STEF UL (RamEE o) » & TF L (G818
xK), FLIEFHRMAGRS X OMRBREGERIEE - @17%). 2°C & 5°C o fEF
TEBEGERCIET—EDENRED btk - 70T, (ERFEERL 2~5C DD
5EBbhs.

TERGFERE Y 13°C CRIEFHEREGE DI /NS L, i, BlT5 X 5 kHft
T 8 R A B THRIET 5 L WO TERF R WM EFICc T 5 44T T 13C T
WIAEF BB 2502 T - 7o T (3302K), ‘U DIERHE R R /s LREE 1% 13°C
ERTELTEWTHSS.

Te RIER IR A 3 AL bie 35 &, Bl & < 7 % & ETERF I BUEA R
DU T—Y EREREGRESIEAL (BE20%), EFEEESL bR koo (BB21%). Th

FLTR  HERORIRFESIEF BRI LETHE (8 —1)
T K B Kk @ & =X

IR B ,E? I {i B
2C 5C ' 9°C 13°C
1, 19(63)% _ 28(39)% — .
25:H 25(69) 13(69) 0(13)% ==
334 53(76) 79(86) 41(65) 25(38)%

SR . EEREES~10g.
1) 1RYyoFAEBEEEZ14~18 (2K LICRD%1E 8).
2) () NREBRZREME R =(EFEREMRGEE+ TERERF PR EER).
3) EHEMF IATLEEMEF LR LEr o BHEIE TR Ty EREZUR L, FBRERRBIC L E TRk oi.
OERTL EATHEMLEVWRIARTHS.

HI8EK EERO IR IMEF K EIAL & — ERRP R i RIE 2 (EHR8—1)

wime wwon WU wEpamee  ®-0 —yERERGEO  O-O

2C 1A 5.6 9.74+0.3 4.1 8.7+0.3 3.1
5 1 5.8 10.0+0.3 42 9.0+-0.4 3.2
g 2 5.9 9.3+0.3 34 8.6+0.2 2.7
5 2 6.2 10.0+0.0 3.8 8.8+0.2 2.6
9 2 7.0 i — 10.0+0.2 3.0
2 3 6.2 9.1+0.2 2.9 8.7+0.3 2.5
5 3 6.7 9.5+0.2 2.8 85405 1.8
9 3 7.8 11.1+0.1 3.3 8.7+0.2 0.9

13 3 7.8 - — 13.0+0.0 5.2

FITROBHIZ >V TRE L 0. KEAFERERO 5 EIEH5.4

541



250 Wk ERE (BF) E8% W25 J
19K FEROEKIEEASTER R JUE 3 28 (K% 8—1)
. ] TS o I & S - H #
TR SR
30H 45H 60H 75H 90H 1054

2C 14 XXxxx xxxAO O0O@®

5 1 XXXXX XXAAA O0@®®®

2 2 b YAVAVAVANI@@]0O] OCO®®®

5 2 xxAOO x0O0®® OOO0®

9 2 xxxXxx xxXA0O O@®®®

2 3 X X X X X COO®®

5 3 X X X X X 0000

9 3 OO00®
13 3 X X X X X xxxO® xO0O@®
ffEx L. ERERS~10g.

1XMpoREMEAELL4~5.

X EBEERREOMEGE.

A EEBDWELO L Ofi0EOERCHEL=H A BEEES 1 S LCED bhicfik. TERFTRO maEk.
O: ZAAVEERO LM AR SOERSED bhdBEU EiGELCEER (AL ) REBEOHEARL D).
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5C 10C 13°C
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1KY b o AR FE318~20 (7272 L2030 10,13° CRiK 13 8 ).

() ARHREREBEGER (=TEFEREEGER+TELEFTREEER).

() REEZRLTVWEVE TR TRCOBGBIEF»—Y EREZBR L. FELBIEF LR LABETECR» 7.
fLORRT IR LEZVR ) AR TH 5.

* FMTTHIE B 4METEREBRERRB TS - 722, B 4BHI T CC—yERETRL TV,

i, IRERRIERBESR 5@ MEBEATEBROEBENRRTH- ThiEZ H, X
BICEROFREBRF TR 528, EFHBRIIEERRELH TR e, LT
Row@irdhiciticl 2 Bl T THAERNS i & 2L & LTREBNS Lz
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DAETRFTEIAM 225 5 BELL LR 705 LTERIC & » TH FRERRIC L - THERFBE
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FAR ERORMURIEIT RO ERFFZBHERL & —» KR RERnIC
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Summary

The present work was conducted to investigate effects of external and internal
factors on the bulb formation and dormancy in the Japanese garlic plants. Utilizing
the obtained results, I discussed the improvement of the cultivating methods and
the development of a new cropping type and of a longrange storing method of bulbs.
The results are summarized as follows.

Bulb formation

1) The bulbing process of the Japanese garlic plants was a unity consisting
of two formative processes of an inflorescence and storage leaves. In case of the
normal season culture, a plant initiated an inflorescence primordium and clove
primordia (=axillary buds) at almost the same time, and later on storage leaves were
formed. For the Japanese garlic plants, clove primordia were formed at the axils
of only two neighboring foliage leaves which were adjacent to the flower stalk.
Two to five clove primordia were usually formed at each axil. The first leaf of a
clove primordiﬁm developed into a protective leaf, and the second one a storage
leaf.

2) In case of the season-off culture, it often happened that a plant did not form
an inflorescence but formed only one storage leaf. A bulb formed thus is usually
named a single-clove bulb. In case of the season-off culture, an intermediate type
between the type forming a single-clove bulb and the type forming a normal bulb
were observed. For the intermediate type, several cloves were formed but an
inflorescence was not formed, and at the terminal bud of the mother plant, a storage
leaf was formed, and the terminal bud developed into a clove.

3) Both the process of inflorescence formation and the process of storage leaf
formation, each was found to be consisted of the two processes of induction and
formation.
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4) For the purpose of the induction of storage leaf formation, a plant had to
be exposed to the low temperatures or to the long days for a certain period. Both
seed-bulbs and growing plants were induced when exposed to the low temperatures.
But, the low temperature effect on dormant seed-bulbs was less, and the deeper
rest of seed-bulbs was, the less the inductive effect was.

5) The optimum temperature range to induce storage leaf formation was found
to be 2 to 5°C. Below 2°C, lowering temperature reduced greatly the inductive
effect, and above 2°C, rising temperature lowered slightly the inductive effect.
The temperature range being possible to make the cultivar ‘Yamagata’ the induced
state was found to be over—2 to 17°C usually. The above temperature range differed
in cultivar and daylength after chilling. '

6) The longer the daylength was, the greater the inductive effect of storage
leaf formation was. The low temperature effect and the long-day effect were comple-
mentary to each other concerning the induction of storage leaf formation.

7) Cold and long-day requirements for storage leaf formation varied with the
cultivar. Those requirements of the plants cultivated at the warm regions of Japan
were smaller than those of the plants cultivated at the cool regions of Japan. For
some of the varieties cultivated at the warm regions of Japan, storage leaf formation
was induced even at 20°C and under 8-hour daylength. If such varieties were ex-
posed to low temperatures or long days, storage leaves of those plants were formed
earlier.

8) After the induction of storage leaf formation was accomplished, the formation
and swelling of a storage leaf were most promoted at the warm temperatures (17
to 26°C) and under long days. But, after induced, even at low temperatures and
under short days, a storage leaf was possible to be formed and to swell slowly.

9) The thermoinduced state of storage leaf formation disappeared and the
plant reverted to vegetative growth when the plant immediately after chilling was
exposed to high temperatures above 30°C for more than a certain period. But, after
storage leaf formation began, the reversion to vegetative growth failed to take place.
If the plant reversed to vegetative growth was chilled, the plant was possible to
be induced again.

10) For the purpose of the induction of inflorescence formation, a seed-bulb or
a growing plant of more than a certain size had to be exposed to low temperatures
not more than 13°C for a certain ‘period. In this case, the larger the plant was, the
more easily inflorescence formation was induced. The optimum temperature range
of induction of inflorescence formation was found to be 2 to'5°C. If a plant was
exposed to the optimum temperature, the induction of inflorescence formation was
accomplished after 2 to 3 months.

11) For the purpose of the initiation of inflorescence, the flower-induced plant
had to be grown at temperatures of not more than 13°C. The lower the growing
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temperature was and the shorter the daylength was, the higher was the percentage
of plants initiated inflorescences.

12) For the purpose of normal development of an inflorescence primordium,
the plant had to be grown at low temperatures and under daylength not being
long day during the early stage of inflorescence development.

Dormancy

13) A sprout in a clove during the late stage of swelling in the field lost
vigor of growth gradually as it was near the optimum time of harvesting (about
July 11). From the optimum time of harvesting to 2 weeks after, the sprout hardly
grew and rooting of the clove was not noticed at all even if the mother plant or
the clove was grown under the optimum condition of sprouting. When the clove
was planted under the optimum condition of sprouting, the sprout of the clove
renewed growth at the second week after the optimum time of harvesting. At the
same time, rooting of the clove was noticed. As time goes by, growths of the sprout
and roots of the clove under such a condition became more and more vigorously.
Then, growth of the sprout of the clove planted at a fairly high temperature renewed
and the clove rooted. After that, at the beginning of September, the sprout of the
clove stored in a common room renewed growth. The foregoing indicates that a
clove of garlic ‘Yamagata’ did not grow at all from the time of harvesting to the
second week after, irrespective of the external conditions (VEGIS (1964) termed this
dormant state true dormancy). After that, the clove showed the state of post-
dormancy. And at the beginning of september, the state of post-dormancy terminated,
even if the clove was stored in a common room after harvesting.

14) If a clove in the state of post-dormancy was planted and a good watering
was given, rooting of the clove commenced at same time as elongation of the
sprout of the clove. But, rooting of the clove stored in a common room delayed
markedly.

15) When rest of a clove was deep, its optimum sprouting temperature range
was about 19°C. But, when its rest awakened, its optimum sprouting temperature
range became the temperatures between 15 and 25°C.

16) Difference of weight of a seed-bulb had little effect on number of days to
sprout emergence.

17) Cloves were planted in moist sand at about 19°C after preplanting storage
at 0.5, 5, 9(10), 15, 20, 25, 30, 35 and 40°C for about one to ten weeks from a half
month after harvest. For cloves stored for about a week, sprout emergence was most
rapid after preplanting storage at 40°C ; emergence was next after storage at 35°C,
and 30°C thirdly. After preplanting storage for about two weeks, cloves stored at 5 to
10°C sprouted almost as rapid as cloves stored at 30 to 40°C. After preplanting
storage for four weeks or more, cloves stored at 5 to 10 C sprouted more rapidly
than cloves stored at 30 to 35°C, as a rule. Cloves stored at 15 to 25°C usually
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sprouted most slowly. Cloves stored at 35°C for nine hours and at 5°C for fifteen
hours every day sprouted most rapidly after preplanting storage for one to four
weeks. At any storage temperature, as the storage period was longer, numbers of
days from planting to sprout emergence usually decreased. Cloves stored at room
temperature sprouted most slowly when the storage period was short. But, as the
storage period became longer, ranking in rapidity of sprout emergence became
higher relatively. And cloves stored at room temperature till autumn sprouted as
rapidly as cloves stored at 5°C.

18) For high storage temperatures, cloves kept at high humidity during the
storage, sprouted earlier than cloves kept at uncontrolled humidity, after planting.
For low storage temperatures, the above trend was not observed.

19) The storage at high humidity promoted rooting of cloves during the storage,
and rooting of cloves stored with the desiccant agent (silica gel) was utterly in-
hibited. The storage at 5 and 10°C promoted rooting of cloves during the storage,
but, for the storage at —2°C, rooting was not observed at all.

20) Weight loss of cloves kept at high humidity during the storage was less
than weight loss of cloves stored by the common method. Weight loss of cloves
stored at temperatures below 0.5°C was very little.

21) When cloves were stored at 0.5°C for eight months from a month after
harvest, sprouting during the srorage was not observed, but withering and gathering
mold of the cloves were observed. When cloves were stored at —2°C for eight
months, those aforementioned were observed little. Sprouting, rooting and subsequent
growth after planting of the cloves stored at 0.5°C and —2°C were normal.

22) If mother plants or cloves were exposed to high temperatures (about 30°C
and over) for several weeks before or after harvest, those cloves sprouted earlier
than the cloves of the plants exposed to intermediate or cool temperature (about
20°C and less), after planting. The above trend was observed at whichever temper-
ature the cloves were stored before planting. If plants or cloves were exposed to
high temperatures before chilling storage, the effect of chilling storage on promoting
sprout emergence increased.

23) If cloves were possible to absorb water easily (for example, the bottoms of
cloves were immersed in water), sprout emergence did not delayed though roots of
cloves were cut daily. But, sprout emergence delayed markedly when water was
not supplied for cloves after rooting.

24) When cloves in the after-rest phase were stored at 5 to 15°C before plant-
ing, rooting and development of root system of the cloves after planting were
promoted. The optimum temperature was about 10°C. The temperatures between 20
and 35°C did not have the above effect. Sprouting of cloves in the after-rest phase
after planting was promoted when the cloves were stored at 5 to 10°C and 30 to
35°C. Therefore, it is admitted that the temperatures between 5 and 10°C have the
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after-effect on promoting both sprout emergence and root growth of cloves in the
after-rest phase.

25) The sprouting responses of cloves in various developmental and dormant
stages on various storage temperatures are summarized as follows. For the cloves
dug up at the fourth week before the optimal time of harvesting, the high temperature
(35°C) hastened sprout emergence, but the low temperature (5°C) delayed it as compared
with the intermediate temperature (20°C). For the cloves dug up at the optimal time
of harvesting, both the high and low temperatures hastened sprout emergence, and the
high temperature slightly more hastened than the low temperature. For the cloves
at the first half phase of post-dormancy, both the high and low temperatures hast-
ened sprout emergence, but, in this case, the low temperature slightly more hastened
it than the high temperature. For the cloves at the latter half phase of post-
dormancy, only the low temperature hastened sprout emergence slightly. For the
cloves immediately after rest awakened, the effect of storage tempereture on sprout-
ing made no great difference (in the case of storage for three weeks). For the cloves
at the second week after rest awakened, the high temperature delayed sprout
emergence.

26) Cloves of the extremely late cultivar ‘Hoki’ were stored at seasonal alternat-
ing temperatures from the beginning of August (just after harvested) to the end of
September (the time of planting). The storage period was divided into three equal
parts or quarters and the cloves were stored at 35°C, 20°C or 5°C during each part.
When the cloves were stored at the alternating temperature of ‘35°C—20°C—5C,
sprout emergence was most rapid. The cloves stored at the alternating temperatures
of ‘5°C—20°C—5C, 35°C—>35°C—20C, ‘35°C—>5C—5°C’, and 35°C—5'C—20°C’, sprouted
more rapidly. But, the alternating temperatures of ‘20°C—20°C—20°C’, ‘20°C—20°C—
5C, and 20°C—20°C—35°C’ delayed sprouting extremely. In those cases, the cloves
were not stored at the high or low temperatures during the first part or the middle
part of the storage period. When the cloves were stored at the intermediate tempera- -
ture during all the period (20°C—20°C—20°C), sprout emergence was slowest. In this
case, only thirty-seven percent of the cloves sprouted until the end of autumn.

599



	img8-2ex2001
	img8-2ex2002
	img8-2ex2003
	img8-2ex2004
	img8-2ex2005
	img8-2ex2006
	img8-2ex2007
	img8-2ex2008
	img8-2ex2009
	img8-2ex2010
	img8-2ex2011
	img8-2ex2012
	img8-2ex2013
	img8-2ex2014
	img8-2ex2015
	img8-2ex2016
	img8-2ex2017
	img8-2ex2018
	img8-2ex2019
	img8-2ex2020
	img8-2ex2021
	img8-2ex2022
	img8-2ex2023
	img8-2ex2024
	img8-2ex2025
	img8-2ex2026
	img8-2ex2027
	img8-2ex2028
	img8-2ex2029
	img8-2ex2030
	img8-2ex2031
	img8-2ex2032
	img8-2ex2033
	img8-2ex2034
	img8-2ex2035
	img8-2ex2036
	img8-2ex2037
	img8-2ex2038
	img8-2ex2039
	img8-2ex2040
	img8-2ex2041
	img8-2ex2042
	img8-2ex2043
	img8-2ex2044
	img8-2ex2045
	img8-2ex2046
	img8-2ex2047
	img8-2ex2048
	img8-2ex2049
	img8-2ex2050
	img8-2ex2051
	img8-2ex2052
	img8-2ex2053
	img8-2ex2054
	img8-2ex2055
	img8-2ex2056
	img8-2ex2057
	img8-2ex2058
	img8-2ex2059
	img8-2ex2060
	img8-2ex2061
	img8-2ex2062
	img8-2ex2063
	img8-2ex2064
	img8-2ex2065
	img8-2ex2066
	img8-2ex2067
	img8-2ex2068
	img8-2ex2069
	img8-2ex2070
	img8-2ex2071
	img8-2ex2072
	img8-2ex2073
	img8-2ex2074
	img8-2ex2075
	img8-2ex2076
	img8-2ex2077
	img8-2ex2078
	img8-2ex2079
	img8-2ex2080
	img8-2ex2081
	img8-2ex2082
	img8-2ex2083
	img8-2ex2084
	img8-2ex2085
	img8-2ex2086
	img8-2ex2087
	img8-2ex2088
	img8-2ex2089
	img8-2ex2090
	img8-2ex2091
	img8-2ex2092
	img8-2ex2093

