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Abstract: Heptacodium miconioides Rehd. (Caprifoliaceae) is a monotypic and endangered
species endemic to China. Mature leaves of 3-year-old seedlings of this species were used to
determine the photosynthetic rate, transpiration rate and stomatal resistance in response to light
intensity and temperature. Optimum temperature for net photosynthetic rate was 26—-30°C. There
was a power equation between dark respiration rate and temperature at 19-409C, and a linear
relationship between transpiration rate (Tr) and temperature. Highest saturated light intensity,
apparent quantum yield, and Pmax appeared in the seedlings at 29°C, but they were the
contrary at 39°C. Light compensation point and Tr increased obviously and the photoinhibition
was enhanced at 39°C. High temperature decreased carboxylation efficiency and increased CO,
compensation point, which led to a significant decrease of photosynthetic capacity. It is
suggested that mild shading culture of H. miconioides seedlings is beneficial to the reduction of
leaf temperature and photoinhibition in the summer.
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B B K KB KAH, T REDE &R REE N R FFAE 70020 » mol m?s', CO, ¥ H
350+10 u mol mol', FSAXHEE N 40+3% (F K& LB FTH K FSAAMNIEEHIE 40% 4k
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TRABRBETHAXAEAX CO, REMBEMAE  REXMEE, RFCEHH
B4 700£20 umol m? s, FXHEE 40+3%, FINEME RERE AR CO, IKE,
W 5 73 A TR R IR CO, R, UL & EEN RFIIE] CO, IREBATARMERIHRB R

W FE (CE) , 1t H CO, #bMz I8,

2GR

2.1 CO; 3 ¥ iE 3 0 3% B i R X iR B /Y M 52

ME 1A AT L EH 4,700 1w mol m?s! | i
R &EE (Pn) BEREEAE 26-30C2 ],
KT mTEERE, #AGEEHEEK. &£
19-40C2 18], BEEFEBRENF S EEERER
(RA) K. #0608 E R 5 REIERE A R
AHHEMETERSSHE (Pr) ,PrifEERE AN
26-31C, EFREBBRHXTHEEMRTHLEGE
F. o[, BESHFK CO, XHBEFEHRK
HiEm., 284, 83T Co, THHEE (y)
5HEBE () BEETE:

Pn:y = -8 x10-%*-0.0325x>+1.6147x -14.938
(n=8, R?=0.9827)

Rd:y = 0.0028x'%2 (n=8, R?>=0.9503)

Pr:y = 0.0007x —0.0852x> +3.0949x -27.84
(n=8, R=0.9431)
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SRE TR 2% g}
PAR =700 pmol m?s”; y = ~1.1516x + 51.759 g% 6}
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PAR =0 pmol m?s’: y = 751.71¢097> ﬁ;ﬁ !
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2.2.1 ﬂﬁﬂ%%ﬁm%uﬁ]ﬁzm%uﬁ] Photoﬁ?tfe?ifjtlj ::filv:ts;giation
FERIR (19°C) (BUER (29°C) MR (39°C) .

= y 3 N z H2 FRABETELEEEN RN

:ﬁﬂE—FXmgﬂfEﬁﬁéﬁﬁﬁﬁuﬁﬁzm%m ( E Fig.2 Response of net photosynthetic rates to light

2) . SEEBIEHATEIHAH, BER | (S SH. intensity at different temperatures
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Table 1 The comparison of photosynthetic parameters at different temperatures

¥ & £ 3K Photosynthetic parameters 19C 29C 39C
& F SR B £8 Linear y=0.0223x - 0.8241 y=0.0325x-14311 y=0.0167x-2.1553
equation of Pn-light curve (n=5,R>=0.9894) (n=6,R*=0.9885) (n=6 ,R>=0.9903)
BN 3% 3 Dark respiration rate (pumol m?s™) 0.82 1.43 2.16
A1 58 Saturated light intensity (pmol m?2s™) 850 890 630
F#Mz A Light compensation point (wmol m?s™7) 37 44 129
FWE FEE Apparent quantum yield 0.0223 0.0325 0.0167

Mk 1 FE 2 FH, 7 19C29C39C=MBRE T, BEFE, FEOCHME S8 &, BT
OE AR K . 7E 29 CRHR AR R WE TR EE S, WADGR TRt EELE, ME
39CH M AJEIR R W E TR ERMK, MADGR T AEtEREEHEMR. LTHRHRUET
MES BR&EMT —BAEY A9 0.03-0.05 [PUH LA T T IR, RI-L TR AL RERI BE 18
55, NmiERAEKZE. NE2ETEHEL, 26503 REMETBARE, #ESEET
F%, mfala] CO, WAEZHN Bt (B 3A) , RULAHF S E R T REARZ BT CO, A 2
2 BT A RSES W T FEEIYEHHI 5 R AP, BEE M A R AL T, SeMEl ik BT
iR HIJ6E AR IR R, H RIS AIE 2 500 pmol m? s, T -& T AE M v PRI 658
7£ 1 000 pmol m? s LUF, D WZE#R A B eb, T 38 2 0, LRI A R EHR L, k7K 4>
AR AR FOCRER F R, B e H
2.2.2 3 R ASFL BH 7 R0 25 it e R 1 el . ) S

SALR—DX RIS T R A R W E AR O, SELFRE AT
MR E6AE R RIBK B E , 3 i T2%08 B RRER 4 FH AE M A 7 iR RO 1 O T @ e it . ALK
PAEREL D 7K 53 BT #E, FRAR B T3 20 0K T S BUE Y i AR B K 4> T3 EIfEK . [FLIT A S
FE AL SE IR B B K B 28, RE WA K WA R 7E 19°C.29°CH39CT , AL A
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75 19°C.29C39C T M mprid ek, MMk R fre
SRAMAMARRREA N 1=-0.8961@=12). %o , e e
r=—-0.9789(n=13). r= -0.8317(n=11), ST HE &
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WRAFEREHATABERNE . il e

& £
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2.3 ;'E&'ﬁ]’j’t‘.%{ﬁfﬁ CO; ﬂﬁ]}ﬁﬂ@%ﬂlﬁ] Photosynthetically active radiation
CO. #HE AR BRI RAELY Y& 8 B3 REEE TR CO, A .. SFLHE A M
N 3] 2 .
TR EESE . BEZWE CO, % .Rubisco 4 2 13 0 1
(RuBP 41L& ) Xt CO, I3 UL RIS Fig. 3 Response of intercellular CO, concentration,
9’6%}5&]5} B{J#h%i,lﬂ:‘[zﬂ’ gl E Cco, ?‘M%JE *ﬂﬁﬂs stomat.al resi.stance and transpiration rate to

light intensity at different temperatures

BMERERNL. AFEEE TAEER CO, i
W& 2. 29CHRULFE &K, CO, #ME FBK; 39CTH R KR BAR, CO, MMz R B E .
RPFBAERLBE T M, CO, #M2m EFF, NI SR E RSB T .

R2TRARETXSERAMMEE CO, % KM
Table 2 Response of photosynthesis to intercellular CO, concentration (Ci) at different temperatures

#:{t 2% Carboxylation parameters 19C 29C 39C
y=0.03132-6.4165 y=0.0346x-6.4356 ¥=0.0279x-7.3656
(n=9,R*=0.9623) (n=8,R=0.9745) (n=8 ,R=0.8912)
# b F Carboxylation efficiency 0.0313 0.0346 0.0279

CO, MMz s5 CO, compensation point (umol mol*) 205 186 264

[5] 3 75 % Regression equation (Pn-Ci)
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TS MVEE SRR, PR OB, SR B minE, 5 REE A AR A Hh AL ¢
IR BERBI-GF AR AR — BP9, e rR KW RE R £ J7 TR, dnid B2 RIHER S B
BRI AE, WSMB S I A B FEFR IR IGE K. BEHHRMN LT REEKFWPREL
AERWAET SR, in EAKIE, BRERERE, HEAX, FHEE0NRAE
BB, WFERRGE MK, B KEE G, EREPIRGE S ARARAHA .. HmEKS E
FAREE 2 LR, DEJSHTEARD, AWM EATARE L LE. T LTI
BHESMK, SEFHE S 55, FEAK AT PR 3 BE , 1R AR B ST 4+ B2 0 IR SR b BT Y 38, 48
ARE L ERECEARFNABEELMAER D, NRESRHE—E R, 15 7 a
BT R K4 . ik, 3F - THREITI LR/ REIRT.

JeEER T B THRE POEAME L% 40 wmol m? s, L B AIFHAE MY R, R4
TIEA I U7, ZEA0 R BEAR = IR P L4 B AR AR TS A AL, 8 R e RS 55 6 e & AN 2 1
PURIET:, 3F R FARIRIH, B R RAEPS, BB PO Z 40, Sk, RREFH B
M, PR R ER SRR R, Xt R R B I BEw R R E .

MNEFHRGEHITATREEEREMH RN —&TITERE. LTFHREEFHHH, X
ZREFENERKRFY,HEFRMEIRZ, BEEMRK, £/ R & B M7 [ F b & R
TRERX, AEALES “FHR7 IR, A RARKEKEHRTERYEWD. Je&/EABRERE
£ 26-30°C, M 30C/a, Bt A R T RRRER. #— S ARY, ME 5L Mz A .CO, 4
2 G THE, WRDE IR R B TR MR R T B, Seslmss, £86 460 TR, Rt
AR R T, A AR RK S P RRCE R, Bk, B & EANEERGINTF. B
Z R EOLIES R, B T BRI ERTE 1 000 u mol m?s* AR, TTE M &
ARFRS KRRy Y Al ELARAE 1 500 wmol m?s™ DAL, B DAYE & 3 AR 4% 5 B8 o ] LASE 248
B, B R, AR GIN ], AR b &R R, R R K.
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