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Mgtk R 4 D) BE
Charles ]. Armtzen, Jean-Marie Briantais

1. A E

SAMEHAEREAERAY- S R— ST MR, BII8SERILTE
BT, Bt (RiHtosinkd) mRUARBE A6 ER AR A,
IPRELET MR B (Rhodospirillum rubrum) RlR R — KA MRS, TTEFIFL R
(R, molischianum) QIR H BTG RFERE [Cohen-Bazire fil Kunisawa (E#E),1963;
Gibbs % A ,1965; Menke, 19661, HBURREITSEMHELRPE &R 4 i 2
Zi, EK—RHETe S REN T BE RIS XN, REARERTEY
Lo

BRRE, HEEMEBEREHN, URABARNEY, BREARBERL G .
IR R 2k R (Spirogyra) B WL H A B0 FE - R W R OB kil A i & B L T vb
RE(Chlorella) WA —THRETFE, X TERFEXFRRAGE W & Kirk
#iTilney-Basset (1967)F & BEYE, g X Gibbs (19TOEF LR MR, @ FHBHEA
Rt R BT, BARESE 310 & 5k (Mdbius, 1920), B 1) BE (Lactuca
sativa )R IR SRtk 3 AT 3% By — RN WY I S AT L , B R AN R AR i BB
BB NBERANRTFTERZ b,

XD EAERTIEH AT TS, KRN HRNEE
HEBERASSRN, AES S, RRBNEHEABESHERE T HRNA-EENE.
B ek R (RS WBSREMIES TRk RITRTAR S ER
BRLLEERR (AR EMNEREE., E=, FRE T FANELSSTMNIIEY
T RRBEE AL, AR T RIEEFR PSR (&) RED(HIFHPST) HEHE
X ROTEHRENSGERFRODER LAFIPDERLEETARKNE NS
AU, o AR R RIAY G ZhRE R R 4 T HB R,

LEAERY. C,. SMHES: E—Ed™ RN RO TRE, DEBETRILRGE M R
Hatch. 197033Cs. BRZH4S X —REHM AR IS NS F0XAERGE 174 (28 Ba-
ssham, 1965)4CF. BEREF: Chl, H&#% Crt. MREE) DAB. ZEEBEFE: DCMU. - PEREE
[&); DCPIP. 2.6-" 48Ry DGD. ML Hili: EDTA. Z-REZE: Fd. SektTEE;
FRS. FHREICTRFLEBE; MGD. LARE M, MV, PEEER: NADP. W8I CILER R
BRI SR CHEAD s PC. R, PMS. BRER TGS PSI. RUMRHETPST. RUMBH L
PSU. RAEREMW; P7o0 RRETHEFZH .0 BuDPocarkoxylase. 1,5- ~ R EWMWSL 1M TNBT.
EaE MY VBS. 8RN,



H 1 FREHABRG—NsrP—TRRKEHRE HB—-ARBHEERXEH SR F T
LR 50 (PE), EERZA, FTRENERNE CL), #ROXRERRT
BOEY, BEEFNLINEERE (P Plastoglobull), S/hy i hRiFHE
HRERGARMIAR, B Sabnis 2 A (1970) Fifd, BN 2R fE T
BE, MRAME, BEEFF S, SRERFRRALFRREHE AN, KRR
H—¥, L L2 A RN EE S ERE DR, I REH T CIHAE LA R,

2. Hgrits

2.1 MEREBHIE

MBI HIENHE (R BN (Weier A, 1965 a, 1966 a) -k sh a2
— A EEAN . THRFEAMERHRERANK. REWFRDIES, FHAE A H FE
B Sbgk R — A H RN R, BHREE AN ZANRIEY K. RTXHEHHT
5LAERBHE 11 e, 7 Murakami (B _R)EAEFRENIER, XBMHERAA R
BB SENREBHERZ, ER5EHFONERFBHER., ARENE
B H, AN ER G R AR -—ER“HEE" (budding) R . HEREFN G AT
BHBH/ME; A E/NETTAERRRENR B, MR RAERE, REK
R HSCHRE th Menke (1962)fEHTER, HEE T, BIHEEARMEEERL RSB EHR
SERHRABRFIEE. GBAEE, EFFE A5 RXWBEE R &, Ben-Shaul & A
(1964) B — MR BBAHH FARESH AR WEAE, BRMENREREMHEZ
i AT R AT BR 6 40 e B, Ohad 2 A (1967) £ B IR KB (Chlamydomonas rein-
hardii) fyRBFOBFE T, BRODRHLD AR, WOHREHRESEHNTE £,
Goldberg 1 Ohad (1970) LASTARIC IO BERY Bl kLA W SR 1E AR A B X Bk 3, PiJE A

2 .



AT B R R X R R kR A A A R, 22 Bkb-8 dr B RS o, ]
SR B RIRCH RN RS R N IT B A IESh . #7148 Obad & A AT B R BT 7R
Mg R, AT LB R RSB N R R e A R BB, AXCHETLLE R
%, Mackender 1 Leech (1972) ¥ #5H, M-S & o IR R RS NN BRAEE R
EREATFEE  X—HEEABRAE DS RRS I RE LEETU RN, EREH
SR T RHER NN B RAE AR WE S (Park 1 Sane, 1971), 5XpER TR K
NEEEE-ANTERNETFLR, BLFEXRNESEDOUIREH, HE kit
BRESSRNERLB(ESE 3.3 WhFLE). RECIEES kB Gki
f& (Mackender fl Leech, 1972)F0E B BB A BHEA (Arnizen £ A ,1972) .,
B AR AR TR A A R Ay, R E M T — B & R, A E iR
I A RNE R BRYER.

HERH AR EREELRA/NER/DNE, BEEMM Sk NEREE
(ZHEE 2 A 3), XNERA “FEM" f55418 Rosado-Alberio & A (1968) FiiE
2R ZEHAEREHERE-RBH, XTREMTNHEEEFFETHENBASL
RofRiEHE ., i Laetsch(1971) 8 4, M@ AT A E AKEBM (peripheral reticulum)
MR .. BT EREX B ARKN A #HIR A%, (2 Rosado-Alberio & Al Laetsch
H—BA A RRM A MR EN, 2T BB E e - SABRRNBRIT (LR
FRR COEBMITHAR, XTX— R, BWEREIRE T HIS, Bisalputra % A(1969) id
THECGE—A G, SRR H M f g kst B S AR i, B4 Hilliard
B West (1671), LK Gracen % A (1972) RS T —2 Gy 4%y, WASH (Daceylis glo-
merata Y M- F 7 (Typhe latifolia) {4k £ BRI . Gracen % A (1972) M43 %
B 15l 5 SR B R A R O AH S B, [RI B R A RS UE B, 24 G B2 BRI S ik,
R LLE BENIRH &N A ARM. W Taylor fl Graig (197DBATEHBK TR R 2
TRALLEHCHHGENMEEIIZ/DRERSLE. MHERNHFERBITRIGES &,
i — Lo am g i A 4 B IZ A RURKI (Boyer 1 Keck 4~ AdifE), KB HfA H 3#

B 2 EReFHMHE ERA— Y. F—R BRI RR S TR ST Y
PR S A 22 A0V R SR P (PR R B 518 1 D G
hollet. 107



FE 3 Foked i aomam i Lok ik — e, SO RRAMER (PR, ki
e R AR I RGN PN PR T T R, A R B R
& Ol EE B B oS Chollet, 1972)

R G B (R Cs)

22 HE B ER

DI Gk S 2 N R TR DUR B R4 IR RN 25 (Menke, 1666) . B
HEtnBERBREZ S, ERTEA-EHEMN, THEZERHAEIMBLLER,
XA AR AR B E R B M (RS DNA BB R, XRRHREAEER
Sy B9 P RHIEM (Kirk, 19705 Sager, 1972) ¥ti-4ktk ity HAFHME HLE —fEm.
KB 1.5 kBN MRBRER R, A ARKNFERAUERER(ZFE 2).

BEBAH Y, FEMHHEELRDEREY, £ AR AR e B A
ZE#J(Kirk #1 Tiloey-Basset, 1967; Griffiths, 1970), BWEFREKEMXE —HEH
SR LB, AR M Gk BT RS . Ok Holdsworth (1971) M—FiZ B Aery 3k
B3 (Eremosphaera viridis) [ hiiyB M ERiEnE, FHEHKXIEHARARIER
MR, MEERDERHE B HRMEAR, HAKS A WRE ZHREMERILAE (RuDP
carboxylase) , X4~4r#7F1 Goodenough 5 Tevine (1970) LA B Tagasaki (@) & Levine
(1970)BAMMBEERLSN . BIIXN—FXBREMHARLT LM ER LA
B RuDP Bb B4 REREIEN ., A% SESHHGEP AT R X
#t £ Guoning(1945) M E M Rtk b B R B “H T rp.L” (Stroma center),  JeJfi
DRE—HERY, BXEEREOTRMMLFER, XML RA T RMIEEHH
#1 RuDP(Gunning 5 A, 1967 F HIME R, HTEBFOSEHEHARIERS

o 4



R, XS0 AT RE R R RSO e Rl S b e

EFTA Gk 0 L B 6 A — e dp TR g S R (R D), S M E = 2
JG X BB R I B 4, B 5 R 4 B (2 F & 1 & Kirk fij Tilney—Basser,
1567), MM &N A B4y 8 312 alnX B ikr ( Lichtenthaler {1 Sprey, 1966; Barr & A,
1987, IR E IRy R T A B 5k ik Fo SR IR EE O R 2 I, InJ TR B . W AR (SR dEd:
= K)o F B (e-tocopherol-guinone ) #{l «-A T AR (¢—tocopheryl-quinone}, 5 5
1 ) 3 RAERE oh A K B A BT, (G IR T B A A R, R B BT R
#>(Sprey §f Lichtenthaler, 1966),, TEM F &4, H e BRI NELS R
PRI B A NE SR R K/ B B n(Bacr #1 Arnitzen, 1969, Lichtenthaler,1969).
H B R IR SR UL ] R Bh R M AR A B O B MR RIS IR, R4 BEAT & B I wl e
B, SR TR L 2 R R,

2.3 HE#LERHEAR

SR H kR B, ) 1940 il Menke JFERSCEAG B2 2B HH
HETAPHLE, ARTERT, REESHFENE2RENETEBREONE, R
BN LUERFIER B B HIr % (Steinmann, 1952, Wolken ] Palade, 1952;
Frey-Wyssling i Steinmann, 1953; J& Robinowitch, 1956 FiE2&1¥R), BRKEZRS
G ANERTEBRRE TR, E4RERHTEEREAVITIA T H Menke 5 A
(Menke, 1962 1 Weler 88 A ,1963,1965) I HARBE RS, SMEEZHHL_ERR
EEH BREHRADRBENBME, F—TREBESEFHEEMMEWEDE (mar-
gin), FEjy(partition) R REEBRF-EANDPEIH—TRE, B-1%EE R
AN TRR A /NE (loculus), SERB Y AHIAEREHEEH SRR MAGTRE
Frialh B) fhdid el Mok, SHeRTsR iR A TR
EAyERE, TRbsER T SR RM SR BREmEES . PLEERANERER
Kirk $1 Tilney-Basset, 1967 &%, jif5 XA Park fl Sane (1971) EL iR, 4K
ER S AEHOTEFILERABM-MEEPHHRERBELIE REDEREER,
Rl R 75 R A 2 W o th A7 IRl HE R B4 BBl (Heslop- Harrison, 1963 Wehremeyer, 1964,
Weier & A ,1966; Paolillo, 1870), #HRAF BN REAGE M HAER XREHLE
iy, AR EREE G RIGTEY, BERELE ENEROANERSN, TRA
RERsy. REAFFIROBEERE. TRENEEEES&AMRARTLRREmA—HI)
BEREE. Thn Weiler ZA(1966) FIEEERIR, SORF RN E R/REPTRRREX &K T
B, BEREEIENRRNHESESMHSEHOAEo PSTIMRREES M B
oy, AR A B (B ERICE I HD.

SRR B, SRR R, BRARAREEE, MR IRER
CH, RIS E RS, B A, RS Tawa(FER)F Good (1966 2,h)
LR A i o B SR U Sk B, AR R REMEHA BWREAER, BROHGHE
BRERE—KR EME ESRERERAR, EEEME, KWL ETIRE,
EHMULEL R, S BA R TTEAE 25 TS F ok — 8, ERR A 5 i, Murakami
¢k L) #n Packer (197 DML T 30— BF 5, HAE S0, BB HFL, EHE-F



AT & EHHAR, (kA EHFAREE S, MPaolillo(1970), Wehre-
meyer(1964) ,Heslop-Harrison(1963 ) 5k 2 B Weier 28 A (1966b) Biif R Jepia & 8,
A LA R AR B R— AN B, WX E H E SRR g £
.

RTRMTHEHE—HEH, REEER T, BB ETFE, Peonert (1966) 7
it A% . K2 (carbowax ) fE 20 5y BEIR ML BT, FTCAMOJLFME IR MR A B0
Mg GRINEME RN SEMEERRRBRERNAR), Punnett k%, HEF
FEEfEELa e, REZIMA TN SEMER, 2R, Mo kSR gan, m
BLE F % BB AT B0, I th - 4k PR B0 R By A7 — B 1 M 25 7F & By (Menke, 1938,
Granick fil Perter, 1947; McGledon, 1854}, Punnett(1971) & #& (Elodea) (R , TE
TR EREL, CAERHSENSERT RN E, Pumett(1966) hiBH A £ K
AVEL 918 P B AR T o B g i, wTLA e Bce b (i, Xt R S B R iR e,
EMRREAN, A - EEERMBLE. BRI R AT AL TS, EaTLLE
Wk BAs, st B AEN RADERNEIR, X RARGERE HHAT, B
AR ER, bl R R RK, fE AT EE LR FEN, B w DL AR A B
HEE B AARL, XFXEFEOEEHET - H L.,

WEATERDHE, MERBNHESHEBETRENSER. RIMASFSTMEN -
MK, BARBARERE, BEERT EINESEAE, FERSEMER S
HY—EBr R SIEE (24 Kirk 1 Tilney-Bassett, 1067), #&FHLHFRix M AEE ALK
B, BOURERERBEERN., BREFFIRER, REBEREMNMEEITAR (R
WA NIE) SREHEEN S EERABER G AR IREER

3. JefbRimmAEM 2tk i B (B b B

Spencer {j Wildman F 1962 4= 42 B W25, & G ERHaEF R
R AER, G NElEgR, HEFLREEPEERBER 2 b, TARERR
KEZw, Lintilhac f1 Park(1966) 45 A% e f0m T Btk o4 Btk (BigE ki
MAFB)SERAREY. ERTREEARGER. IEEATERFBNH SR ENE
#M3E J (Michel F1 Michel-Wolwertz, 1969; Park #1 Sane, 1971), Tadir ity X Z A8
2o ARREHSENE D B mHABRREE, XA BMEALRAR A
B RO, TREEE D BIH{ R F Park FI Sane, 1971 Mitit).

— B IR P DOE RIE R P 36, HMmiRtEivalbhik, Nag Gk
FH), Vuter, Metznexr L) R H 4B 1% (R 5F Rabinowiwh, 1956), AR AR A 8
B, R FERRUAA B EE, AR, & RS IR RaEtr. a4
Weier 2 A Bl i AR DL TNBT(UQREHE gipdme ), SH# /mIR BIAy S i, B R HHE H i —
g (diformacan) #EM s LB RO AL . BAEETID G AH SR EEA M
IF, MAAER D EHBEBELEEERA PST M.l (PST R TNBT F/RBL B b5 1)
At ge ity e, Nicfn Seligman (1970) R & EB R (DAB) EL{eF 5L
G ARBEMERKFB 2R RA—EH0TE., S2ED, £k, DAB &5

. R



% PST CEREE L)1, it rf DL &S e, FE R Ry B2, 801
LS.

Hall % A (1971,1972) B BT gk E Lty RBKBGIA 7£ T HIZhA A fuih . MM
i bilgEd s, BRELERNERT, ERNE LS, DRKERLS
BT XA RMITR Tk, BT R &R, REPELEAERERBESHIA, Hall 2§14
AHELL ERFR RS, BE PSI MG, Ridtdiil, XS E&LAHEALHF
ARG IR SR A A RS Rk,

3.1 MREERHILAES R BRSFERNERS B SR

PR EmERAEIR A Br b, R TRIXFAE R Bt 2Bt E s aEa N &,
WRNREMEN BEESCSE BIEHE, ITERDRIH LR E LS JEBEN
¥R B, EEEAZMAE - ILE ERGERNEREE, HE08HM 20,
LEEZ I EEENED N, F BIBER A B (Jacobi f1 Lehman, 1969, Park
i1 Sane, 1971}, W55 49 b, 3 3 Gross Fl Packer (1967) FMG P FTRent- Sk i, PRRE B B
ER RO BRREMENPA SRS 5 HER SRR Rl £ 0/08,
HERNSBEREMLETLEE, Jachi(1968) FI Jacobi 1 Lehman(1969) & 1%
ABFFEFHAR N, 28 AL ERE BT B R R s R R A R AR, BT IR iR
EpgianRa, RARREERERETHURER, AN MeBratE, o BBH/hE
BT B2 T T2k, XAEEA Sone FA970) AE E o R 2§ (French press) fill &
RIBERE R BIESE . AT FHEED A T ER DB A 77 3 SO UL Bk nk B Y sk 15 /i 30
s R BN AR AL, RTTHRXEL S, REALTFHmNE, @RITA
BEMTAFEE(Z2E 4.3 TLEENERSURNBBERER A ERD M, &
BT EL i TR ik, 2 B R R B/ AR 2 WA R R A W A mised,

RHF NI, AP ERHAERN BRR R, B4 Jacobi fil Lehman (1868,
1969)#0 Park %5 A (Park #) Sane, 197 1) BriE i A9 “PEZLR " (fragmentation hypothesis)
BBIFEAUEM, Sestik(1968),Goodchild 7 Park(1972)LAK Arntzen ¢ A(1971)3EIL
o JB b 2% rh REBE 3 BE B b AR R R B R R R SR, B Y Ry 2B
S B HR LX S By B BB H R B (CD), R HMH B R R W 2
btz L2aRSEHOEHA, FRENEHWENRALERMEE. Z5ERE2D
T 5T ULAR 2 B A iR AR R I B Fr B AP EE BRI,

3 A AN TR HY AU 7 B I 3 A I S B R MO B R (TR S5 R LR X 3, EE TR
EENPTHEAFBARAEZE, EARBINFARERHLTERIHFAANH 8851
{Gross, % A, 1966, Bickl, 1966, Gross i Packer, 1967), ZEi4r B &Tisad, KM EE
a/bll, ~HAETEL BB mERY BREAREBHESRZ #h MichelftMickel-
Wolwertz(1969,1970) f i F 28 e PERT i % , b M1 R BL , 5 R B W 4y 4 GV 35y B3 2R 30
SEREEEH PSIEH,. MBS BoRWoR R MELE T PSIAEHE 25 Mu-
rata(A+H A0 Brown, 15707, Jacobi(1969)LL K Jacobi il Lehman(1969) B E&HH S
ERSBEBLMEY, UaoEeMBEoBESRR, RINTFARM 2RBrREFEPSLE
¥, MBEMHBANSES PSI A PSOFAE AL, RITALGEREBRROERF R, R

LI



(in situ) | H# PS T M THBHMER N LA PSTRIPST . Sene FFA (1970) MET
Michel §1 Michel-Wolwertz fyith FE 8%, § FEMF B X K454 e TAIS . BFMATA
ARRERBSTERERN S50 XMABA PS T S, SR LB (end
membranes )L 7 PS T fofgith, AR AR A ERFEA PS T PSI BiFk:.

Suzuki (44 ) A (19700 $UR — A~ FILEL 28 v it S 1 SR 1 - DA il 25 1 % 1 TR R
FHES:, MR AS% A ERELRS B . RO B i e A it
e a/b B, kP OB e, EFREENEYE, B4 PS8 FHEENEET,
W B R NADPY iR IR . BT R XSRS LR ERFBR B —#,
18 Jacobi it Perner(1962) RAEMBER, B FEEM M, ERA EFEHIER L XR
& Sueuki (B AR SN RILE R R Sk B, ZRIER LG BERERL .

Terpstra (1970) Fi—# Braun BUAGE TS, W B AR ha B8R IEA
BRI R X RILE HEREL SRR R S BB MR RN
WAy (SH MR 3.5% HG#E) | PSTAIGHMES PST, Tepstra FHIxE PST
Bk A sesint -Gk T By, Rl S B HRHER . E TepstrafyPS I
Hkr A HERE S BT Brh A iR MR B R R, M Tepstra (1970) 44
AR TFERERE ERERLOREBL ZFE M RE.

HTFoEERABRATGER. A5 hNT4, TUHERXHER BEHREEER,
EM AR ER AR B Ry B, IH PST MiEER AN MBS . ParkS A
(Sane 25 A, 1970; Park 1 Sane,1971; 1 Park 2 A ,1971) %4> By H e 5 & 4 45 8 545 14
BaTie, iR, LRS- ASPEE. RfieEpgaimi B
& A m e HlRY Chla/Ghlb i 2k s € W 7 (K Lk #il ¥ Chla /Chlb (Sane 2 A, 1970), EER
B e ke b 40 (0 3 550 FOEL, (M S EBoMEENE T PS 1 (P 700) R Bivpals . AIBRAR -
TR R MR e Rk, s LARY, ERESAEFERPSIEAREA
G ARENA S PST . IMEHEAK, BNERFENEFEGERPHE TS
FAEFCEZ RSB ERAER T REEGERE PSTpy#EsR), XER AR, £5R
EEhSHERE PST L, P EREE.

Arntzen Z A (1971) B, BB ER A GRRRKGOINE, TR al b Emdix
i BB R & AR 1 . RIBT P 4 BAR S BT LAB Ml 14T, A7 PMS(WyEERE R P KR 1L
BN A BRI, B F ARV RAHFROR THERBEEFEE I BN LR
BemE) . EERAFBR, WA XS SOE-FHRY ., BFEEED#, i NH,G
RERFEREE (F K" HEST) WEFRL Brskiit RE R/ f0Rife A, a3k
Kl ERAMERN. CFELSHER, ErERFREZEOH SEAEET —BBR T
WM, XA AR R A - S A & F A RIf A R RR N R A BRI M E
ey, XETRHER, B RRh AT AR TR REETEEMAL R L ERRAE
SARSEHEAHBFRSIENE R, TELRNELNEA SN RENERT R,

3.2 HEFRBEERHHER

Gy ¥ itk G- Z3RBR R EECOM B AR MR A" SR M bk, &
B THEEMBRMETLAWN(ESHE 2.8 3) . Hodge I A (1855)F11 Vater (FF Robi-



nowitch, 1956, p. 1981) #5EA R4 HEBRH F A E R E K (Zee meys) HBEEHE(HE
J VBS ymlert @bk iy i BEB I A B Ay (AR W AT M 2 ok ofn - R SR B A
MR —HREERN., BRME NSANREWEREEE - HARMN G, B0
#mrp (Black 1 Mollenhauer, 1971; Laetsch, 1971} A2 FEEiE 8 & 7], (A A&58 LSTF
7, AHERGERAFY, wARMEE, XinWF gl B iR (Buphorbia
macutara) (Laetsch, 1971) MAIEE R UM, X EEPFH, HOEHR L@, X THRE
5 ¥R BRI 2 TR R S R AR BRIy T R, B H e mk B0 B LR

T fur- G R B, FEEA R A iE3hAE LA P 36 I ek 5 1L
#(TNBT Ghloride} {f: 4 & /R B E S F 3 i 2t e el 4 5 B R e i,
MAEFESBIAME-RAZRMSTAETRARNESR, BESEHITERRH VES &
Sz MFRN (Downton A, 1970), WEHEF $i Laetsch (1871) it Laetsch
Price (1969) FAMBIRER . RN G, g s ail s Nt d, FRk
AR, BEE-SRARRKREIR 2R, BNHERHEEL T, X Rt Sa0RR% vBsS
MR FEEWOMNREEREELT LEH A F & B A & K, Downton H Phyliotis
(1971) AN F et gk VR B G REA A F B, VBS MM &tk b g iH
LA RRE A IEEAEE, _

H1F G, Ry VBS FraRi BE 400 , 6T LU B 4a i 43 B 5F , Woo &8 A(1970) BRI AX
— SR BT 4 B EERE SR G B RN R AB R, N TG AR LA B B I 2 T R o B
SRS, RORR &R VBS MR Sk D PST(FRRE). WHHN
M ey PSTISETER .. DLW RBH R4 TG PS T, Downton A
(1970} Woo 5 A(1970) B R EHRBEREHMG VB a1l &4, MARNHPFH
PS5,

Woo % A (1970) 5[ HMRAIEL NADP LM 2 A pof /R L B2, 3 Hf vBS gk
Z PSSO OMSH(RBEHRBE 7 B ShmTEEMmIie), Bishop 55 A (19712 .b)F0
Smillie S A(IITDEE T LEMHREHEAIRANER. RIMTAXEHmbTR2EFAR
W T RREE, AELLREAA K 2,5- MR (DCPIP) fE A AR, 8
EragranaDM S BoR M PSS, fRAIAOEE IR IR VBS minii 4 & &%A PST, i
REPSIHPS ] ZH P& TH E (block), BT MKE NADP* iy ma i), A
XA AR, Smillie 28 A (1071) 73X A B R IDA B F (PO BT LR BB TR A 8
VBS 4nffun-Ek ikl NADPOE R, Anderson A (1971 2 by B HER VES Mrigsk
£ PSTHEMCHM MAl MG ik 7—14%), TEERE VBS HERAf B E& /s PSI T
#. Bishop & A(1972) IZH AR AR FOREE LA TR MR EmMELTEL
RN VBS g ah B, B LikT ka0 vBS HRARN, HHEEHNSHRE
F(Smillie 25 A, 1972) , JioR HAb TIRG -8t JL AR dp 3 b 2 iy R I il MR 3R S 1
MG AR VES Mtk 2, 8- o 0 M SR

W Smillie 2 A FasE1e, Mayne 2 A (1971) AL (Digiteria sanguinalis)(—
FR G, M RGP BRI VES MMk tEH R BIGTA A, BERRMER.
AR S0 AR AR I AGE B L4, Arntzen ZE A FRRBRN T Hgek, ETUR
M E (diphenyl carbazide, —4~ PSl Hy &) RE T H PSIL Bt deBtd

. g .



PS T {E--4 WA 8 =8 X -100{TritonX-100) & £ i) i e & (PO TR AE T AR LA
EEARBETEYREE, MREN AT, & W ARE R EREN R
(Vernon Fi Shaw, 1969), fhA1MiR%A RN D VBS thk S48 24 TYAamikm ps i
ffy 1596 BoiEH: AR IEE IR S E (L FE I — - 40 g (a3 B i f I S bk B S0 bk Bk
(1972)ME T KM VBS Ktk g PST B R E S 40 R 4 4024,

PR BRI F R, VBS FM & 24 PSTE MR, Anderson 2 A (1971 a) i
IBE Kk VBS M-EL R sk B b S e R s Ee (ko ob e 10 R AR T o & D
11—19%, Arntzen 85 A (1971 a), FIFGR M0 VBS R 1ENE 3R A B LA 4
TfEMHEDUATE 10% MRl EigFREMEGRAFEF. nRiFEERTEEHSRT
HRE L ELEAS H & 6 R PST a5 W 7 3 (Smillie F A, 1871)], Pelya 1 Osmond
(972) AR (bt ot T35 5 AR R ME RS 6, W B IR R th., HikH
BT &R, PS T B MR A M A IR R ARy 72 . b\ TSR siRE e iE A iR
&, Bl PMS BN SBME, B AWNERN AN S AEBEYGHER,

S AR b A 43 fh A B2y R 3 6 BT REOE , i B IX i ik H A IR A PSTLAVAL
B4y, Woo % A{1970) IFHIRER VBS M-S ML AR RS & Frode
BEIEFHE IH A BE % PS T @4y, b 2 iy Ay a - S pR gt AR . Woo 32 A(1970)
Anderson 45 A (1971, b)1E B &5 ik b I pnh Ak ff, (LT {EC 8L Gy 550 (Rge fr )
{EELE By Ghl/P 700 A1 e (184 Ghl a/Chl b, X S fiER AR A2l T 33K PS T Mk
Hik, Mayne & A3 F T ILE VBS iR — A i SR Z DR P 4T K2 238 A R
hRAE AR P 700 Tk, Wiz m PSTrREREREHFREY PSIE LK (F
EEBAE 5 B, HXEEERER M RME 6 B Cbl Ay#L), Bakr (1970 W T
F iy VBS Mgk foH re gl 2k dntk , 2 E E T AR ER(705.693,685)A5Ch1 a,
Bakri #1437 i Bk @R A BHT ST (e, kimin g, RN R
). W EEE LS VBS rh g g Hoay pont prt Stk Rt PS T /PSR 124 3 5.

LR FIRIA S G R AT, AT A G fHRY VBS NS4k, 75 PST P93
A EEE LGS M, OB A SR PS 1358, Wk sfn &4 WA ERRTRMA
KRR (B AR R AT AN, JUPHARERER. ik
BN, REEATER PST, MERFFLEK Mk, B vBS ik, BEh ER
AEAER, B LT &g, Eﬁtfﬁﬂﬁﬁﬁﬁiﬂ PST #F dE3: Br Al fY VBS Mifk e
Hk R, BEHBERZE.

1.3 BAEHERAGHNETRENAEXR

BFLARBEM S HROTT RN G4 ERATENRR, SERNR
ERAEEEEEREAR, #—SBHERENEIEESEEN, KABMHEY S GE
—TH £ AW R (B F Sichevitz 2 N, 1967 f Kirk, 1970 [IRIR), A $ Hod AT

SRR WA SRR A XA,

Anderson $7 Boardman(1964 ) 5 7 X ISR T, L ITIED], W 2B I 6
NGB PSTL AR Bk b A MR IR T NADP (R R LERUE Jo 8 /DA i
A, MERNTABENRAHEERSHKE, DEAREHEL, EHLFIHhER.
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A PS T {E#ER fREAY Gy ¢ fLEML, oLk 7E B3 26 /5 30 4 40 B 3] (Bordwan A
1970), MRS & BB B ZRE W&, Z0A PS T G 46, TiEBRSpHEA
HBUGERK) PS T, X JLUL P -7 RS sl vl fe L0, Wi NADPE RS 6E = BB .
24 3mAk R 0 MR B 2 A T- B T T-EAU B, Boardman 1 Anderson (1964 b) 1 Bo-
ardman $£ A (1970) £ TR BREMES B RRENERS & 0 AP0
FHAMXR, EENEHAILEY PS I £ THRKOMELSEE RS RER, Lk -
ler 1 Boardman (197 1) Cyt BB E (IEH PST iR HE S TPS I A4, imikik
B R BRI HA, [FNEWEF|(Boardman, 1968 a)Cyt 559 (#5e fr M ) s
R EMAR N, A NER B HEZ R B R T, ®iL Henningsen §1 Bo-
ardman({ ™ AFE ) B, ERBHENHAZEERE TG, A6 Ot 559 (FR B3I
. X/ Gyt B EA Gl & &a9hn fnikr B B R Er a2 356,

ENEEEI RN E DL SN, Chla/Chl b BN {(15), x4
b R MR, BN RIS AR 3 . A it L4 8 i b
B4y ##hsr Ghl a/Chl b, REAREHNER FRER -2,

FER SRR, YA BRI IT 2R, T (Phaseolus vulgaris)i ik, PS T fHIBL
$TF PSII, Glydenholme Jg Whatley(1568)iF i B M-Sk A1 A0 S BERTE, ERE
FF 10 AhEEAREE R, MIERAAL AL HBET 15 /X HE, REERF£4MH)
HELA R, b BRI BETE 15 /Mg A Rl kS, X ERNALLEH PSOIMmET
faErh BEREHEHERR,

Rhodes 1 Yemm (1966 ) B Miller $] Nobel{1972) i A& A #E, BB E GO, 5
ha - BERATSEE %R, Phung-Nha-Hung 8 A(1870a) KB T X%,
Wi BB A A, FIHEFBRFERHBYERER, IR RERZIT
Mz G 2 AR, B A RAIEER X AE - THHRAE NADP' i@ PMS f#{Lm3AR X
SHRBRICTERENES I EEAEER. B NADPHdRIRA ML R A LHE 10
A FRER, Phung-Nhu-Hung % A (1970 b)) SEMWE, BoRHTEXHEE 4 /it
B LG REN A EMAER. SNSERARY 2 AMNEREEN BHENHIL, Al
LAk PS T (PSTMIGHE(NADP, MARREDFILVEA BF GHERZA. BELR M
EH S (Glydenholme F) Whatley, 1968)#1k 3% (Phung-Nhu-Hung, 1970) FEEZEN %
BT, #2MAFAXBEEEPRBK AR RAARE TR . Y T EF
Phung Z A (1970 a) E B (B BLL THIHE) 2T, W& K ZEMNHN BRI ps T
& (PMS S lbmMEs A RTHEM LA R BNIEF AR T, SRALER
HERETRF BR8N,

Y £ B, fu Sironval 28 A (1968, 1969) R — iR LR, R4 KRILE AiCH K
Y TFRERGER L - HASNEE, PRSE 15 2R, #iiTES. AR EfHNL
B, ATLME Chl fo & B E B 3E RN, RARL MR REA R 1 BhehibefEl, R
BN BEW, ENENES T, AR B RKFATEmM A KT LW (SironvalF A, 1968,
1969 #1 Bradbeer S A ,1970), XE“WE"RXEE, ENEETRZE, TRAFEATES
fgEfy, Sironval 25 A (1968) A1 Phung-Nhu-Hung 4 A (1970 a,b) QXK a0F A
TEfLEL r HTER R B S L PIACR1 a/Ghl b AFREREYPS 1 RIS REIL, BiS
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MEPS T, bfE Cyr558, XUEIRIEN PST M EELEEE LATKEEMER. A
RENTE, BhZ PSSR T& K Errls, REERMES & R FRREERERNR
il

Argyroudi-Akoyunogln Hj Akoyunoglu(1970) W8 T EIRRIN KB 3T (2 s $hotHg-
98 B SHE), IR HEBREL, EHEGEBERMN A3 Chla FREENH R, A
WS A (Arozen RERMFEFOHBEHTEETE, B8 Lo GOt ek 2
Sefa R 4, M R A et g, X SdpER IR E L Ghla/Chl b L
B A ESRHRAERERRTHET EnREn PST (RFAEHHRRF),PST (T
My — S B CDGPLP ) B 245 T, MV —— i S A 0T ) Fh st Rk
Bl x4 BB AR PS T uiAHe 5 8 I BB BULA 4 62 4.

Oelze~Karow f Butler (1971)H1 DeGreef &5 A (1971 R0 %R, B
o EXMKET,HAEsa R, EESERRNERNTERKD, AR SRERL
At RN LR, BIORARSE ERRKHEEE Chla, 3 DOMU (HRE) T #
BORBILEERGE 12 /M ABAH, mAEARERR (DOMU &) BRE R
SEALCIRAT 20 /bBE 25 A FFRh, B it Sk, ERR THL B R R THE N
EXRER, BRESBSKRASERBHZRE, EETHA X MEHREL S EERED
HEEEBBHXER, BNHEHEEMERSBEZATED, XHEMMEH, B4
113 A By S B AN MR ARE M 2R Btk R RSt . T RIEHHEREE, &
WHESTE B R SR BB X R AT AR SH L. HXLPR A,
B bk iR £ e M RA R A RE e nHY, TUDUHOXREHALEERRME
A XERHEN R 2 2 LA B E .

Obad 4 A(1967) AIBRKE v-1 RERUBR THEFRFEEBLEFEH R T
FuE ey T IR R B E A R T & R BMEE, mBEE NADY:
FUE S, feITACh RS BN REI R T E BN R, B AHEREH AR
AR T FRILRCR T Prides .

Hoober % A (1969 IF LXK v-1 £ T 5 Ohad F ARMMHIRLE, HERGLE
AT 20 MR/ ETEER. NEH Ch MBER S 4 RAEE, FOMF KA
HILEEBEGEE, B PSTRAEHERIET 652, PSTIREMLT 50%. #EXHEE R
TLRBAENEEMENELD T BEEFL R ARAERASAE S, Chl MRS 4K
S K WS, e fb A iE Rk Ak B iR py ek, L) Gl 2dmife , xR, X AR TR
HEREARMERTHTAARANEE S L HERETLB —ENRETAXRE,

3.4 FENTUHAHESEZER

ST pSIFEREAER N BHBRBNS R IE LM Homann 1Schmid(1967) 3#
MKy, BIURERN NCss REHHROM R EMTRE. HFH X/
HHREPSTEMMNA PST, {IX AR —HEHRBRX M-S A5 Z F BivH
BLEMIA XA HIRE LS AEH LR, Bi)5 Schmid {3 Gaffron(1967) A 55
— A2 R IR, (R R BRE L E R A 45 R B BB Ghl & RS R 7 P
B BRde R B, X 8T Chl A Hox i — ey CO, B Mg, HEY
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AN 1

_—— .

BiaEER LA RE, :

B B3 FR A KRR E X R h, UL Goodenongh HI MR
AREHE L XE(Goodenough ¥ A ,196%; Goodenough F Staehelin, 1971) B # BHEF
R, E., REEIIVARANERNIAERTEE R ac-31 e ST AR,

BEREHERLPERGHE T, EANHREREERHLE, DA ARYEE

i Cbl & MERES, AEIIF PST . DWTEHE, ﬂﬁﬂkﬁﬁﬂﬁﬁ&_uﬁfﬂ&iﬁﬁﬂéﬁﬁ,
DR BRI PS T WS EAE— T RRERF.

A ARILA B R B(Oenothera) B 75 Fhits & &#T%i@fﬂ%ﬁﬁﬂ@ﬂ%(mhmnm -
1968; Fork I Heber,1968), ZERH 11« BB MK PST S AXDHHRHE & &,
BRELFEERB, = PSTHMREHUy, I8, I'NBRHEPEERAN(R)FESEH
BEpEeicROREFBERNR, £5RSIRLE, EfRAGRE PSINER M
HAHER OB, HELk PS T MEREFES, EAHATESTREE R L RHEX
L,

. Highkin % A(1969)¥F90 T g2 Ghl Hﬂﬁﬂ%i-ﬁ' XA~ FE i JERY Ghl o /ChI b 1
ﬁliﬂlﬁf“‘ﬂ:}:ﬁ‘ﬂ-#ﬁ? PSII g, MEAMBRTESE, REHMH PST I PST& HHEWM
RAPEMHMEOLE Ch) A5 PST RLL, PST AAE AR CLl, XABFHRHRENE
AR, - ER DR AR EOERE. Keck FA(19702) fl — 4 HREATER
TR, T RENSRNE., XA REMLARER G /b ZHHEHE 35 EETHR
B PS LA PS T iRE, Keck % A(1870 b) it il X A E B & BAL R A hRIH R —
¥o Bakri(1972) WERH /T RMBME R F, F I AMEA VBS MBSk,
X Bt Gt 5 L R AR RRIRY, By B R A RSB A d Y PS T, PSTIHE . A
LEO=HESEE, 53— RS BN H AR R IAMRKETL f FiEHEMHHE
*E, WEARAPST —EREZRKBRZT, lﬁkﬂﬁﬁﬂ#;ﬁ‘iﬁﬁ T eshk
Lol P {B.&‘E)‘H'E#Jikﬁ

3.5 Rt REERLER

ﬁiﬁﬂéﬁ—'ﬂ’ﬂﬁﬁﬁﬂﬂﬁ@ﬁ%ﬁf*%ﬁ%iﬁ“—iﬁ%%ﬂ]’ﬂ‘?FEEJJ?ﬁféo L7
P B, A— Rt B @k UL S IR ﬁﬁiﬁﬁﬂﬁ‘ﬂ%,ﬁtlfcﬁiﬁ&ﬁ
o BEEAERDTLAR,

fE PST L S, ﬁ&—-ﬁ“ﬁﬁ&&ﬁﬂbﬁﬁ, H & HEY W0 IE 8 (Gheniae,
1070), #15 PS TSR IEMIHGHARL, HE M T MR R IFR NG ST B2 %R
T BRIy (Boardman, 1668), MMMHERERENERT, RanRRGEERN
UERY PST ISR 2 BiE, HMBROMGEL Mo'™, i PST o D) Bteib ik
EAMK TN DRE DD FES RS PSTHAR, HHROTRER— K0 MHR
B, LI KB {E#E(Cheniae, 1970), Possingham & A (1964} W MHIEREHERN Frep, 2
AEGHREX—SRHORER LA RRHBEGEL. XETHHEENEELN
- HRB G RBAERENE M ENERABNLTZLHER EPENREARR
LB R, X B TERH TR R R BIE R H BT PS LAY b % 15
# . Homann (1967 ME B L M4 H, h-THEE , BAIGMH Sk £ W LR HM3E
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