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¥ 7d, BRRBY 12h B, KH#E (Zostera marina) RIRIAE (Codium fragile) F
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o USRI 8 FIOOM SR KRR IR BE 53 3104 15 A0 75ug/ml,

14 HEFREMWME % Arnon (1949) T E#TT.
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Fig. 1 Effect of Mg?t on Chla fluorescence emission spectrum of the chloroplast
membranes from different plants at 77K. :

a. K&, —— +2.5 mmol/L Mg™*; b. KM%, - +0.25 mmol/L Mg'*;
c. R - +0.25 mmol/L Mg**, —%{ &,
BN, frT 685nm(F685) F1 740nm(F740), E{14 B3k H PS-1I #¥ Chle/b-EH
S4&%& (LHC-IDF PS-1 R#& Chl-EAKE &tk (Chle-D); MESSEYHFAIRE 2
{1 EE PS-IL KR Chl-EEE A (Chle-11) 9 695nm(F695) R itithk: XTTRESR
TRU5E RS 68 A SRR EE R A A Ro BERBERIRHAT % 2.5 mmol /L MgCl, JnZE
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RERHFEBE BT 25°C RIR 2min, [T F685 MM F740 TFE, RIBLH MMM
“Wil (B 1a), SRR, EAMEHRHETH 3B, 53T 687nm
(F687), 697nm(F697) 1 7150m(F715), Xk g PS-1I Y E ke (F687 F1F697)
4% 2nm; f3RE PS-1 R EKE (F715) WK 25nm, HERTHESBEINEEA
BRARAER(LE D. £ 1 HPERBERMEN, 3 AWM RERL Chls S B2
KE<KHE<RINT, HIM, 2 RMH BEOH EAEHRMA 0.25mmol/L Mgcl, F 25C
BRI 2min, 3 3 PMFCBEEHFRABHORIBIEA, B F687 f1 F697 MRIBRETH
Xt F715 By R(HE 1b)o FERIRNBEEYFOER S K Mg™ WHEAEMH, BAT 7150m
B G (LR BN — /B 256, R B 5 7 KM 3 v BT LU B (45 RABRICE 1c),
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Tab. 1 The Chla/b ratios of the chloroplast membranes from different plants

4R BRI R IR Chla/b h{&
A3 (Hordeum vaigare) 2.80+0.05
KM #, (Zostera marina) 7 . 2.46+0.05
HFAEE (Codium fragile) 1.364+0.02
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Fig. 2 Stimulative effects (a) and Inhibitory effects (b) of Mg?* at different concentrations on

Chla fluorescence emission of the chloroplast membranes from three species of plants
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ERSEmmE, KR XNRIBEREX 3 MEmhEAMRL, 5751 470%, 71% F0
76 % ;(BFTERAY Mg RENRHER, EXREPLHFTE 10mmol /L, ifn e KM BRI
B URE 2.5mmol /L (4 BIMLE 2a #1428 1,2 F13), XM, BEED P B L ES B
AR AP E FRENEREEHRERSHYBNER S, XWRSHEEED
KPEBRESE FRENEBKNRPHEDEX,

22 Mg* RHFARBEEREHRGEEROEWER  Mg™ NHREREE K &
EHRAFEANERITUBEE S/ RGERAT, M ESHREREKEENEML
KiEwle HEREH, ERERKHBHMREBE D MAREIRER MgCl, T 25C K&
2min, XEMINBRKEEHRIHATHIEER (B 2b), HMGINEERH Mg™ &
BE RO 3G 0 InaR , B RO SIVE BBt AL, 43 306 55% R 60% . (BIREI&R AHIHIRL
RFFEEN Mg WENAMER, MELEE 10mmol/L; fi/FEMNEE 2.5mmol /L £
A (E2b M 1 R12), X5 AZEM Gk R BEARIE R E 5 70 B 2B bR B
& 62.3% AXRCARERRH). RMSHARE, ERRBEHHZEES, BRARREEAR
REBFOBHEELLAMENLDE 19% (BEERRRH), BERENRGLET, 05
mmol/L Mg* WHBKEELHEBHOER, REY Mg™ REMZE 10mmol/L HA
RETL I B8R B EROMEIER, 4 40% (B 2b fh2R 3). XFhE Mg™ RE T ErAE
TE RS HIERIE LT R B (LR E 2a 0l 2b chpgihek 3 ), IR0 BN itk 6 0 B P
. R (Barber, 1982),
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3.1 ETHEFEHTMRESERONE 558 2 E b g RIE—LER, REH
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BEMR R FATHEERN. X5 RBESAART(1984) M F (1985), LIR Barber (1982) #
M AP RS R~ A, ERREHHEEERES, Mg™ FIN LR
5 A ARk o U R U TE R B . XA, 63X 3 M AR A AR D, T TR B ik
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BOHSE; TAERIAA SRR & oh AR ST I % 1 L M TR A3 e e Tifee 88 ) 10 B 2
Barber (1982) ik, Mgt REBEXREABRM M5 RBELEHWREGRIBERME TH
SHEATAWNEERR. BAXHMELIRBERITNEREREREN, XANEREN A
RATIRA 3 MY P EEERHERREOMRE FREILE, DHaEf(FETRE
A E MR BH(FEETRLED); I LERREOH SEER, 5 Mg™ K
B (10mmol/L) 5|i2A9% B Rk IE AH A B BT E L. B, T LR
AR TRV ER B R B IER.

M FiESAEABEEARTONE B TLLEY WARRNGT AL, kLEd
ERESEENHERRBERZIN, B RERRENEHYRAER. BTE R pH
THEERBEBEXERETHRMBNEEIERRTR R E & O KR E (Barber,
1982); MBEXEEEORWFRRERME T 4 & 10 8 & & 8 £z (Prochaska et al.,
1977), KM IEA XHLRE R, RITSHEBENENRER M SRBEBERE
BT HEENERELE S hRERE S ART NSRRI HEE, TEEME T
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ERBAESETCNETERER, ETEREHNERHE FE 8L S8R0
IFEF AR BN, B F Rt — ST RINCUR R,
32 AHMHETFRENNLESENELNRXR LR, RITWERERELITE #H,
AR TE R TR B 58T B B 2 B T W A k3 R A B T M D P A P S BB, Mgt
AT S RANLE AR B ARR , T 55 R BT M4k ORI S R B b g
RRTARM, B2 L B R sl B4 RERRFEGERE) T XM ERE
FRBRLEE, TIIAMSERD Mg™ BT RRESEONENRER, IE2EE
A L BV M/EE N RZEERE SR RORH. XEELHE, XHHRR
FIMHE FIRTIL B S MR E R R T RE, M ERRTEDOECEE, YE5%
(1980) Brxt 12 SRl EAEGE ., KM ERBARAER FHEDRIBRERN LS
HR R GRABRETE BRI, HKBXEAEY Chla/b LLER TR
HefE26 2.0 71 3.0 A ARRMER, HPWEST 1.48 WRIREE T h 8RB L
B MEEST 2.40 U RH-E AL BT 3.0 ORI E HEX, WEB T RERENL
B ENMKRE. KHBEMRRBESEHRIEE Chla/b LA ELE R 5 BIE 2.80,
246 1.36 (R 1), SHEZER (1980) AR YR F 10 80% PFNETIR BN TS
REAR -, REARHEN, KNS FREYTHR &S BOVER KNS LS
R, Horh b i IR BINL IR — R b B (L RO TR 05 X5 T A e R BB ) B — R EL B B
AT Re MRX—IEREL, BARMALERE RO “RAM BX LR HESL
EWHERETEE, MEMGRERBEHATERBRGEETWESEY” R
(MEEE, 1980) BEX—Fo4ELIEE,
$X%$%%%E%E%,E%Eﬁ~ﬁﬁ%ﬁﬁ%%ﬁkﬁ§$ﬁ%%%%ﬁﬁ
BReh, 77767 3 R A IF RO PHES -39 SR B 5 AL ORI B2, BV vh 23 I DL A A i o I 61 L
Ho E—RIAME—F HHEBFHEMNAELECEREEENE N, AREEFELHE
b UG IE .
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COMPARATIVE STUDY ON THE RELATIONSHIP BETWEEN
Mg*-INDUCED FLUORESCENCE CHANGE AND Mg'*-INDUCED
THYLAKOID SURFACE CHARGE ALTERATION IN
THE CHLOROPLASTS ISOLATED FROM DIFFERENT PLANTS

Ma Hong, Gao Zhenpan', Zhai Xiaojing, Lou Qingxiang®, Ma Guizhi,
Deng Wentao, Mao Dazhang, Li Liangbi
(Institute of Botany, Academia Sinmica, Beijing 100044)
(FInstitute of Oceanology, Academia Sinica, Qingdao 266071)

ABSTRACT

Chloroplasts isolated from barley (Hordeum wvalgare L.) seedling grown in liqu-
id solution and from Zostera marina and Codium fragile collected in summer and
autumn of 1992 at Huiquan Bight of Qingdao Were used in this study on the rela-
tionship between Mg?*-induced Chla fluorescence change and Mg**-induced thylakoid
surface charge alteration in chloroplasts. Result shows that Mg**-induced Chla fluo-
rescence intensity increase from PS-II closely correlated with Mg**-induced electric
charge density decrease on the outer surface of the thylakoid in the chloroplasts
from barley and Zostera marina. However, under the same conditions the correlation
was not noted in the chloroplast from Codium fragile. These experimental results
not only demonstrated that the regulating effect of the cation on excitation energy
distribution between two photosystems was controlled by the electrostatic property
of the thylakoid surface in the chloroplasts of barley and Zostera marina and not
controlled by the electrostatic property of the thylakoid surface in the chloroplast
of Codium fragile, but also illustrated that these two kinds of regulating mecha-
nisms did not depend on the growing environment of plants while they might be
associated with the evolutional level of plants.

Key words Chloroplast Photosystem Light-harvesting chlorophyll a/b-protein
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