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Abstract; The gas exchange feature and chlorophyll fluorescence parameters in seedlings of three endangered Magnoliatia
species (M. aromatica, M. megaphylla and M. grandis. ) were determined by LI-6400 portable photosynthesis analysis
system (LI-6400, Li-cor USA), leaf disc oxygen electrode ( Hansatch, King's Lynn UK) and chlorophyll fluorometer
( Maxi-Imaging-Pam, Walz, Germany) in summer. The results showed that the diumnal variation of net photosynthetic rate
in leaves of three plants presented a two-peak curve pattern. The first peak and second peak occurred at about 08 ;00 and at
14 .00 —16:00, respectively. An obvious phenomenon of “midday depression of photosynthesis” was observed at noon.

Maximum photosynthetic rates (P, ) were 5.2 — 7. 4pumolm >s™', light compensation points ( LCP) for photosynthesis
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were 14 — 17 pmol m >s™', and the light saturation intensities ( LSP) were 500 — 800wmolm >s 'in leaves of three
Magnoliatia plants. The P,__, LSP and apparent quantum yield (AQY) of M. megaphylla were significantly higher than
that of the other two plants. Under saturated CO, concentration , the oxygen evolution rate increased firstly with increasing
temperature and decreased thereafter. the optimal temperature were around 35°C in three plants of Magnoliatia. Leaves of
M. aromatica showed an obviously lower oxygen evolution rate as compared with that in M. megaphylla and M. grandis,
When leaves were suffered to a short term of high temperature treatment (45 — 50°C), the maximal photochemical
efficiency of photosystem [l (Fv/Fm) decreased obviously, while the minimal fluorescence ( F,) increased. The changing
extent in M. megaphylla was less than that in M. aromatica and M. grandis. Hence, the sequence of photosynthetic rate
and tolerance to high temperature in three Magnoliatia plants from high to low is suggested to be M. megaphylla > M.

grandis > M. aromatica.

Key Words: Magnoliatis plants; high temperature; photosynthetic characteristics; response; Chlorophyll fluorescence

ALAHEY R ZRFE=ZEH P EYX RHNE L2 CREY, RS THEYPRRERIERY , BE
B AR RE A RE ST S aE R B A SR R, R 2R —fp R AR,
BB RHBERFLT . R2ZAHEYPEF N ERE SRS RBERHEILE 39 #, RS T HEY 23
TEBRMFERLZHM D BAE KM AR KREAE A LA AEBHEY, B BN, EER SR
Y. BN BRI EERE , (UE-EE AEEAT 1948 BRI RAMWE BRU 6, iRA A, 3
AR ZHE Y AR SCEE E, SN, R HARL AN, BEERIEOCE, B REW , REEZENE ARG
WERF, FFRARYE 5T, BEFEmREEA MR FRNSFRALKRE. FEEHMRP G RT
BT T RANESTENASRL, DRSBIESEM R RED , 3 FAZHEYES B ES
FRBRERE, FI A RE) EERMER. HREBZ, E0m 5 R R4 5 IR K OGE S 52
XX FEMMERMAEFRNEE, DAXT 3 HARZHYN R ZEPES LIS JERE G
HIBG T MEITIFMETEHOE A AR AL MR TIRE . S, AR SCUAT I R H) 3 FhoAR 22
BRI, N EIEEZEHREA G TR EBADREEITHE, S ENASI R NI A £
HRHME X S5FH R EFZERHEEAERRR, AR ZR — LM 2T M e B R AR 25 TR E R
SESHRE
1 #HEFAE
1.1 #EWs

R E ( Manglietia aromatica Dandy ) |, K M /K 3 ( Manglietia megaphylla Hu et Cheng) F1 K R AR E
( Manglietia grandis Hu et Cheng) it B H HA E Bt Y R AR ZRHEM R RERE—AKRZE,2 44,8
;,E8E R MARETERK, —BRHEREE, SFE3 %, 8P EE LW THE 3 ~4 5 AN T E, K
IR AT E T 2006 4F 7 ~8 HIAIHEIT,
1.2 B e b ph 2 I 2

SR H LI-6400 fE#EZOLA/ERN € RS (Li-cor, USA) et A ERItsRMIN B2, LI-6400-02B 211550
BRAEAFEBRENE S A REN, 6EABEH (PAR) # € #4:0.25,50,100,200,300,400.500.,600.800
1000,1200.,1400,1600 pmol m ~*s ™", 2 it Fi CO, MK 2 B9 CO, M ERGEFE 360 wmol mol ™', M-Z R B
7 30°C , TE A FEER T A MR B A3 % (Pn) o 1RYE Bassman F1 Zwier 53", I B/ — 5
LHLA Pn-PAR TR B 572, SRIG S AR ZHEY R RKE AR E(P,,) , BB ER BB AR (LSP,90%
P AR E9EER ) , RWE T8 (AQY, B 0 ~200 pmol m™s™' ) PAR 5ABRKY P fELR MR H )5 I H L&A
) B ERRCHME A (LSP, Pn 2y 0 BFHEER) MBS AR (RI) .
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1.3 St HBLKNE

W B RS, P A B ARG T IZE , W5 B 1) (X B 06 :00 ~ 18:00, R 2h 47— LA H R
(Pn) BITUSE , Rl RS R RIRE (Ta) \ KR CO, ¥R E (Ca) JEHRIRE (PAR) RILF B (Gs) BB (Tr) |
HHHEIRIBR CO,MREE (Ci) ZAHBH ., HEKAFFME(WUE = Pn/ Tr),
1.4 ARNREXEEM B LA BRI E

R4 Delien F1 Walker'! g5 3, B - [B] F 48 B 4% ( Leaf disc oxygen electrode, Hasatech, King’ s Lynn,
UK) PEM F B R AR, 2 N IR B K SR IE T K 2 5 ( 2 BIBE 25.30.35.,40.,45 .50°C #E) , A1l
AR B A (10em®) | [ -2 P (i CO WA 3% ~5% ,FF R3S B IR B8R, 6 R iR
% 600 pmol m*s™', MEEE 3 K,
1.5 ARNREXEAMN b RIS EE i E

B R ZAE YIEE R MR TR 26 3 ~ 4 2B i, FRTTALA T ERR Lem BB fr , R M E 6 >0 B
ARG HATIRE AN, BB R A ZZ K 25 E T 25.30,35,40.,45 ,50°C A [5] 16 45 B Y H K %
B8 30 min, DL 25°C AL B i B 5 AR S 3T R A A 4 R PO R RS Maxi-Imaging-Pam ( Walz,
Germany ) Jll & M B i M G Z NS 8 WERT, B A BEER 15min, S5 RESHIE Y (/NTF 0. 5pmol m™*s™")
W E YIRS Fo , T HRSHEA K (2800pmmol m~*s ™", fknfid 18] 0. 8 o) WIE BRI Fm, FESTBETERIAY PS
I BB R W RE R AL R (Fo/Fm ) BAXES B3, B A Fo/Fm = (Fm - F,)/Fm 3t
B,
2 HREWm
2.1 3 FRZAEYDG S A CR M N 2 5 LA

B 1A 87K 3 AR MY Pn-PAR RN 2. ZEMHERDEEABURSRE JRE K CO,KE T, RitAR
W Pn 33 T HAGPRARE, FARER Pr MK, 3 FRZHEYKEERESEHILE 1,3 R
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Fig.1 Net photosynthetic rate (Pn) , intercellular CO, concentration ( Ci), stomatal conductance (Gs), and transpiration rate (7r) in leaves of

three Manglietia species responding to different light intensities
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WRE(LSPY A —EMZ R, KRR LSP 88,8 800 pmol m s ™ ; K R KR A, LSP 2 600 pmol
m s ™' s B AR LSP %, 9 500 pmol m s ™' JH AR RN A B A, 72 A L AETE DB B L IR R
BEo 3 FpAREREAME S (LCP) 33K, 72 14 ~ 17 pumol m ™*s ™' 2Z i), KA (16.30) > FAE(15.72) > K
FARFE(14.08) , B T 3% BeoR 2 M50 BA T B R . B A KRR R R ARE I R MR TR
(AQY) 4351 0.0352.,0.0402 71 0. 0331, KM AR AQY 5, PiHA XML IR A A AR B8, 40 CO,
YR (Ci) BV IR B AR L (18 1B) 5 Pn B LAR R, R EEIRT IR Ci MK, 24035 E) 800mmol m s ™"
LA BB EEARA , 3 iR W SIS (Gs) ZERH R (Tr) AR LA —3, Gs Fl Tr /MR
YORRM A > KEAE > FAZE(E 1C,D) , X5 Pn J/PMRFEAY A

F1 3WAZHEYWASIERLMESELE
Table 1 Comparison of photosynthetic parameters between three species of Manglietia

TR P LSP ce AQY Rd
Species (pmol m~2s71) (pmol m~2s71) (pmol m~2s71) (pumol pmol 1) (pmol m~2?s1)
@ﬂ(ﬁ . , 5.19 £0.11c 500 +12¢ 15.7 £0.2a 0.0352 +0.0049b -0.59 +£0.04b
Manglietia aromatica

j(ﬂ‘l“ﬂiﬁ 7.47 £0.43a 800 +22a 16.3 x1.2a 0.0402 +0.0014a -0.66 £0.06a
Manglietia megaphylla

j(%ﬂiﬁ . 6.84 £0.38b 600 +17b 14.1 +0.5b 0.0331 +£0.0005¢ -0.47 £0.01¢
Manglietia grandis

¥R BEREERR, A ARFEERERBE (P <0.05) Data represented mean + SD (n =3), different letters in the same column
showed significantly different (P <0.05)

2.2 REFEETFHZL
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%, PAR 75 12.00 ;55 E{H , 2 1450 pmol m ~*s ™" ; Ta WS (AN BRAE 1200, % 39.26°C, KSMXHEE
(RH) H 24k #a% 5 PAR I Ta W H ZB4LHH 2 ,06:00 BY ;A5 KAE, iy 68. 0% ,12:00 ik H/MH, K 44. 4%,
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Fig.2 Diurnal changes in photosynthetically active radiation ( PAR) , air CO,concentration ( Ca) , air temperature ( 7a) and relative humidity ( RH)
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2.3 3 MARZHEYIEZ®RSEH B

B 3A B7R,3 PRI Pn HAS{EIN 200G M2, B ARE K AR KR AER Pn SmgH HH
£ 08:00,43 5% 5.47.7. 85 f1 6. 13pmol m~>s ™", R EFIEHY HH BUBE A 22 5, K ARFE Pr B9 WK H 04 HH BR7E
14:00, T Zr AN KSR AE P BWR 14 N H BR7E 16:00512:00 S 3 FhAR2ZAEY) Pn R4 ,3 AP EH
HEABRMEE“FIR" RS, B 3A PRER, KHEARENFRPIREBR, T KRAREFRIKE SR
Pn H¥ER/PNFFRE A K ARE(4.15) > FARE(2.81) > KREARHE(2.80),

—— BAE Manglietia aromatica  —8— KM ARTE Manglietia megaphylla —a— K RE Manglietia grandis
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Fig.3 Diurnal changes in net photosynthetic rate(Pr) , transpiration rate( 7r) , stomatal conductance( Gs) , intercellular CO, concentration ( Ci) ,

leaf temperature (7L) and water use efficiency( WUE) in leaves of three Manglietia species

3 PARZMYINSILTE (Gs) RZEBHEE(Tr) ¥ B4 5 Pn B H ZB4LAEML, 2 BUIEHE (& 3B,C),
BARE R AREMRREAE G & Tr 5= EIYH BTE 08:00, Gs 4354 68. 8.128.0 mmol m™>s ™' F172. 5
mmol m~*s ™", 55 Pn WSS BLF . 3 FARZAEY) Gs ROWKBH{E LY tH BL7E 16:00, KM ARFEM KR AE Tr
HIIR TR E HH BRAE 14:00, FRE Tr MRS E N H BRAE 16:00, 3 PR ZHEY Tr (67E 1200 B3 5K, X2
B 12:00 B OLREER  BE R, RER, FERILE S X FrE

3 PR M Y4 HEIE CO, ¥ E (Ci) B HAR L aH Bk B 5 Pn 9 H A 4LAE I (B 3D) , X4 Pn B3R AT, A
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HEER CO,BE, T Ci WEREK, 06:00 #1600 A} Ci{EHE; Y 12:00 HBIEE“ FIK” BE 0, Gs
TR, GBI TFERIK T 3 FARZHEYM FIRE (TL) HARb34 2 B fl 28, B R R AREFIK
BRE TL R EEHHITE 12:00,45)4 41.5.40. 6°C f1 41. 5C , 7E 10:00 ~ 1400 Bt B4 TF 38C LA
ko TE—REH,3 M ARZH R B BEKRFRRXRARE(36.3C) > FARE(35.8C) > KMHAE(35.4C),
KAFFHREE(WUE) RISHEYEFEANER H,0 T g CO,NE, RIMrEYFKkELZPHEN T2
38 BB 7 B — A T A AR AR, BB R, LRI XK A A R S Rk P . 3 Rk 2 Y WUE 7E
06:00 1 ,12:00 PEZERN(E,18:00 X EIFAR—EWREE, KRBT 3 MAZEAT HR BB AGT WUE
BTRS . — R F AR R M ARFEM KR A E WUE B H #8554 2. 42.3. 30 nmolCO, mol ~'H,0
1 2.57 nmolCO, mol "' H,0, KM AR WUE f H B8 , 220 HH R HAR N E5R
2.4 3 FRZAYIOE A HURE ZEXHR Y R —— A Manglictic aromatica
3 PR Y A b BRI A AN R R B o e Mo e mesa vl
N ANE 4 Brs 78 25 ~35CHEE, A RE M 5,3 F
AREEYHCEBERE B HBEAZE 35CH, F
AR R AR KRR ARZER AR BB AR, 537
% 12.1.,16. 0pmol O,m ~*s ' F1 14. 9mol O,m*s~", 3
MARZHYN B EEREIENG, EREFASHSET
. MIEE R SOCH , FARECABE, KM ARZEM
KBEAREN EE R BRI, 2 5% 1. 4pmol Oym™>

Oxygen evolution rate

B # 2 (umol Opm2s™")

-1 -2 -1 RSN 25 30 35 40 45 She
s 7' F1 1.0 wmol O,m s ™", ZEWE BB TEREM (25 ~ B Tomperature (°C)

S0°C) , BA A B B % B E T A AR R RA
AR, 3 AR YA AN BB R E Y B4 3 AR ZHR SRR IR R AW

Fig. 4 Response of oxygen evolution rate to temperatures in

35C B MARNKF N RN KRE > KRAE>F

leaves of three Manglietia species

A, Al—@EABEPARRREFRFRTEp=0.01 KFLZRE
2.5 %iﬁ.xﬂ‘ 3 ﬁ*éﬁ%%'ﬁinfﬁ nf%?ﬁ%j\lﬁi} %(B(J % Different uppercase letters in the same temperature treatment
?ﬁﬂﬁl imply that there is a significant different at p =0. 01

FRMNA T 3 MR MY PS T R KRIEWE
R (Fo/Fm) WWE 5, EHEIR,25 ~40CT 3 FARZAEYIN Fo/Fm ZB4ARK 45 CERMNE T, R2
I Fo/Fm WEA B FRE, 5 25C X HRAH L, BARE ., KM AREMKRAKREN Fo/Fm 53 5T B 43. 8%
22.3% f137.9% ;50°C B BN T ,3 FA 2 Fo/Fm W4y B TR 66. 5% .49.9% F163.3% , A EARE
AARRAER PS T REEFH M L AH AEL ZIHENGF. MIRTE FoREREAERN PST RAMEE a
SFAEBTFEBEIR NP OR TR, B RS T PS T &R i T 1 R4 5 5 DL R BRI 25140k
A, Stbamik . Y2 R RN R, M SR KB RS R WO T F, BT, H
F g inE L, KRAEZHEE =R, &S5 TR,25 ~45CTF 3 fAR2ZMEYE F, 2L RHE, Tk
SOCHRIEME T, =&MW F,UAS, 5 25CX A, BARE K ARFEMRKRAREN F,2 575 74.2% |
14.3% 71 80.0% ,BFARFMARARER F3gmiE# B2 (P <0.05) , BaMat BT SRR T IK B
5. SREEARBNNE T RIARZER PST EMBRE, MR EAREM KR ARER,
3 itig

HEERREYN— M EEERNEHESR, TR CEERS B SRENNEE TR, ERME
B2 3 MpARZAYSIR i Pn ) H AL R 2 X0ER, h A FHBMEE“TIR" BER, A=FME 14
{5 347 H BRAE 08 :00, 5 B4R F A 22 B At — e B R AN RS B A4 A AR HL 1)) 23 B8 2h A1 3h, b
LAEARMER 1h™ 200 3 FoR 22 BE7ER FIFRE i B2 B, RE T F A PR BRI A E, 3
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—o— TARTE Manglietia aromatica  —8— KM RTE Manglietia megaphylla —h— KB ATE Manglietia grandis
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Fig.5 Effects of high temperature stress on Fo/Fm and F in leaves of three Manglietia species

PR LA M AR PR PR B, P H MBS, R BB R A 3k8E

3 AR A YRS LV AR B B Nk ch , BT B R AR, KM AR R AER AL TR A 1 Ak
B RZAH O, BECMA, FAME . CREAEBEMETHAEE 1E, J7 LBk, 2w s, &
SCHYIRIE 25 SR B IR ,3 R 22 S B 08 A VR R BT 3R 29 2 500 ~ 800wmolm s ™!, kb 45 7E 14 ~
17 pmolm ~*s ™' 2 ], e B H BATH B85 M o R AEHILEANE RIS ERAMENE THERBES
FHEAEMKREALE, EHAKEHFARBLT, BLAERLEFUETE FEARE", ZUET
AR (AQY) BB YIXT SR AR BE S , BB MR , R YR I SO AR EAE AT ML, F
ISR R o KM ARIERY AQY (B, 22 WX 55 6 A AR BB, BB O BB B A A R R Y
SR RE 7 , B IR I A S Y BT O T R M X B, T 7 AR R R A B SR A A R A R LR TR R
B, YT DL XA . T, 3 AR, R AR A BN ER, X5 B A S T A —3,

C, AN HOEA B IRE CO, M B TN, e AR BB RS TR S ~10CHY , i 47
325 wmolmol ™' CO, ¥k B T Y HRIE LA IRE K 25°C, 7E 1935 wmolmol ™' CO, ¥ T M 36°C , BB EFE
11C"7, Zhang #§ H7E RS COMET , KIHBEAE O AL E M B BB AR EE7E 21 ~ 31°C 2 Al TiZE 4 Al
COYRIE T K31 ~35CH . ARXKIVE HAESS S, YR E E, CO,RBELTRELEMLT (3% ~5%) 1
25 ~35CYEREIN,3 FAR MM A A B8 REIRE FHE TR ,35°C N =F M BoE b A A, SHAEKX
R, COME T BB AR 25CHIH, T 10°C, 3 R 22 A YR e A B VLB e B A 22 5, 764 ) LB
T, KM AERE AR N BRER, KERERZ, FAENRH, 45C A N2 Rubisco it PRI EE b
RRUY R R 45°CHt PST EAY5 PS 1 AWM, YPra R LBIKBEZ 4R 4mt , PSTT i PS T 9 T
R HGE ™ o 3 MRS 45CABE , Fo/Fm £ 25°C B8 F#E,50°C 435 , Fv/Fm 8 25CHF
B, i F A RRET, B 45CHRTE WIS HRE LT, 8 50°C ¥R F:3% Rubisco 415 &
KBRLEMIBEIR , T I, 45°C g — R FRAE, 4B IR , S hEl 3 F7K 22 Rubisco 2k 1% FIM-4R R 5 i A D BB RO
Wo S8 3 FHARZALYIXHIR B B B A S ECAH-R R TS H, =& 3Tl B IR B8 38 B g R A3 >
REBARME > FARE, U ERLIBERM %t B0 E 4 R, BE7 M B H B AR YR i i B8 00, B
BHH—BHPIR B E B R B U b 3 fARSAEYIXHERE M N EEZES . FER, hTRER, %
WS E, ERERT, T ABRRE( =35C) KPR /%R E2E FF},1998 45, i E4F %3
20d Y b, AR, BEENEERRES,3 M RAZEYOR, REEFAEM R AR, EFHEER
YR R RGP 3 MR SIS E B B HET 3d 2 H IREOLA BN E )G, BE s 2k
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