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Abstract; Parrotia subaequalis, an endangered species endemic to eastern China, is on the national list of first-class key
conservative plant. We investigated the difference of photosynthetic capacity among three diameter-classes of P. subaequalis
trees, i. e. sapling, mid-sized tree and matured tree in Yixin, Jiangsu Province. The photosynthesis-related parameters and
light response curves were measured using portable Li-6400 photosynthesis measuring system (Licor, USA). Our results
showed that photosynthetic parameters of saplings, i. e. the maximal net photosynthesis rate (P, ), light saturation point

(LSP) , light compensation point (LCP) and dark respiration rate (R, ) , were significantly lower than those of mid-sized
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trees and matured trees. However, the specific leaf area ( SLA) of saplings significantly was significantly greater.
Photosynthetic physiological and morphological characteristics of saplings’ leaves, including low LCP, R, and high SLA,
demonstrated their great ability to tolerate shade. LSP of mid-sized trees was only half of that of matured trees, LCP of mid-
sized trees was significantly higher than that of saplings, but not different from matured trees; Ranges of light utilization
between LSP and LCP of mid-sized trees were extremely narrow. Furthermore, photosynthetically active radiation ( PAR)
above leaves of mid-sized trees was slightly higher than LCP but far below LSP; SLA of mid-sized trees was significantly
lower than that of saplings and even slightly lower than that of matured trees. Based on the stepwise regression equation
established between the net photosynthetic rate ( P,) and the environmental parameters, we found that PAR had the greatest
contribution to P,, and thus was the key limiting factors affecting photosynthetic capacity of P. subaequalis. PAR and air
temperature (7,) above leaves of saplings and mid-sized trees, which were under the shade of matured trees, were
significantly lower than those above the leaves of matured trees. We concluded that saplings of P. subaequalis have flexible
light-adaptation strategy in initial growing stage in shade. However, leaves of mid-sized trees show weak shade-tolerance in;
low light conditions, which may contribute to the low numbers of mid-sized trees. Human intervention, such as selective
removal and cutting of woods to create suitable canopy gaps may improve light condition and promote population regeneration

of P. subaequalis.
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BRERBTILIHEX YR BRR R TEN) , BET BT K B WAL B R KA LR & s B i 2
i RXFARAE , RIS 05 R, RN R ER AR, 1999 5T A ER | RE SR OEAMY, I
#E i 8 R 17 37 BL 8 ( The International Union for Conservation and Natural Resources, IUCN) %] 5 4% & ¥ 15
( Critically Endangered, CR) #7'" , #E 0% =20 LMY, LR RESSHA EYERS ML EH
EEREME, AT, BNEEREEIRESRKET THAME" "  BARE T HRSE MM, Hexd
SR PRI SERTRR i S H EE R A B F R0 LR K F5 405 ) H—ER WE.

NREEEYAEF A K EEHNEEENIREFZ—, ARSI MY RA A F R 555 N
W, FAYIE DI BAS R RE ST E T B R A R T BT o B e S e e Bl R G A
[FIALBE S B DB AR R AR A S A 7 5 T B ek A o AR T F90G R BR 58 , L B IR YE kb R A
B RME TR, BXAR T RBERARAER  FER, A XAREENECEYEFMTIAEIE
B, A0 By T AR TR R AR b BB 35 AR 32 F (Litsea pierrei var. szemois Lion) 5 HAE R M ARZE T (L. dileniifolia P.
Y. Pai et P. H. Huang) SZRIZRAGFEE WAL , 38068 IR, KT S A 1 2B, S R R B i), 23
FrpEzng Y s T E ALY T ( Acanthopanax Senticosus ( Rupr. & Maxin. ) Harms) 47 B F _EE M3 HR A
B, GO A E R AR RN TUE, SRR KB TIURRA, EH B2 AR B AT
AR AR BT B N H BB ER, A EEYERRY RIKERET A ERNSE
R

FAMAA K, ZROT 510 VLI eIl R H T E EALB RGP R LIS R (J42/N T 2 em) J&
%, MMIARTE 2 cm % 10 em Z A HAMARIEH A AL A e 1L bk KSEPa T R e 0 6], 248110 1404
BRERZEAG A, ST R o B0 90.3% , T ML G 6. 7%, 4REMGLIR 5 iRt A AL T X
WEERA BB Z T o ASCHUER N EREER B P AR R MM A EEKSG BB SHAEG A
B) A LIRS, L LB TARDEHRA M T AR B MMEROL A 88 25, IR0 I 58 BT 4R 444
FPRESEFTHIRA

hitp : //www. ecologica. cn



9 B % WA RN (Parrotia subaequalis) NFREZ RO EREN 2R SEHRH 4155

1 ®EM57F*
L1 W5 XA

BRFE R S8 FIT IR E 2L, £ 119°49'E,31°22'N, Je iz 4R B 1L LB, B o W v b4 B9 MK 1L
BT s E R 15.7°C,1 ¥R 3.0 ~3.5C,7 B1iE 27.0 ~28. 0C , i m R SIR - 10.0C , BEHA N
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Fig. 1 The diurnal change of net photosynthetic rate (P,) of individuals at different diameter-classes of Parrotia subaequalis
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Fig. 2 The P,-PAR response curves of individuals at different diameter-classes of Parrotia subaequalis
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FER P G EIVFE B & 257 (p <0.05) , 3B 4T M A X455 06 H A 88 11 B 6z R (LCP) FER
WS P RIEEAE BEZR(p>0.05) ,BARE LCP BEMTHM SRR (R 1) BFREZR(R,) 16 BB
HP AT SR ST AR , B R A B PP R T 0 D PP IR A P G A T B RE ™ L SRR R P B Ry 5
KA LR B A2 57, T B B T (p <0.05) o BB XHIRER AR B R E T 3R (AQY)
KA S ARMEREMEZRIBA W B25, 4% 0.028 ~0.029 mol-mol ™', i 8 H MR &R, 1Y
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®1 FRAEZREFBMEHXSERSY
Table 1 Photosynthetic parameters of individuals at different diameter-classes of Parrotia subaequalis

o] Time ﬁﬁ@fﬁ%ﬁfzﬁfum ﬁ'ﬁf&%ﬂ}il{ﬁ ﬁ'ﬁ%%}imf H%“?%E_Z"ﬁ 1_31) %ME?%‘&E AQY
(pmol-m™%s7") (pmol-m™%s™") (pmol-m™s™") (pmol-m~%s ") (mol - mol =)

5H Lkt sc 6.892 +£2.427 a 430.44 £10.36 a 25.71+0.57 a 0.707 £0.012 a 0.0276 +0.0085 a

May R MC 8.299 +3.670 b 695.24 £20.65 b 39.46 +0.89 b 1.096 £0.109 b 0.0284 +0.0057 a

A# LC 12.731 £2.595 ¢ 1584.46 +22.88 ¢ 41.78£1.04 b 1.110 £0.086 b 0.0289 +0.0062 a

8 A Lkt sc 7.022+1.248 a 486.35+14.25 a 26.34+0.12 a 0.814 +£0.154 a 0.0192 +0.0073 a

Augest R MC 8.502+2.358 b 589.27 £32.56 b 38.67+1.07 b 0.922+0.029 b 0.0238 £0.0007 b

A# LC 13.089 +3.587 ¢ 1489.21 +28.65 ¢ 43.17+0.32 b 1.020£0.047 b 0.0244 £0.0029 b

P, s » maximal net photosynthesis rate; LSP, light saturation point; LCP, light compensation point; Ry, dark respiration rate; AQY, apparent
quantum yield; SC, sapling class; MC, middle tree class; LC, matured tree class

RHREIR N HE + RS AEHAF BB R EFRBEEREER (p < 0.05,n = 8) Data of the table represent average value

+ standard error; Treatments with the same letters are not significantly different (p < 0.05, n = 8)

2.2 RZUMBRREA RS AR RHME

SRR R S MBS EARLL, MR (L) R M E R (LA) LB T4 R E (LM) 7 i AR
(SLA)FZHEANBER (R2);MAWHHEESHEFR KM HE LY FEREER (p<0.05, n =
15) . 5 AT A, 4Rt iy A, Bt 8 A5 5 AMEM R ESHFRARKESR . W SLA ZHEYIX5H
JEFR S B S BT A b BB R, B TR RO M AR OR , S RRAEAMRTE BB T ROHOERE ) IR E
BRIFMLER™  Lirif SLA B @38 T BOR , 2 AR B 5B RAR T S0 SR8 o A TR A A, W IR 32 3
RCH) PR SLA 2 B 2R T4, X S063R 8% T OB F IR B Z R,

£2 FRREVE[MEHHESHE

Table 2 Characteristics of leaves of individuals at different diameter-classes of Parrotia subaequalis

Fif ] Time MK LL(cm) MR LA (em?) H-TF& LM(g) HH T SIA (om®-g7")
5H Lk sC 8.696 £0.471 a 22.803 +1.061 a 0.103 £0.044 a 221.144 +£27.267 a
May R MC 9.336 £0.245 b 28.897 £1.176 b 0.187+0.017 b 154.886 +26.271 b

A LC 9.544 10.421 b 31.364 £1.935 b 0.189+0.038 b 165.947 +12.776 b
8 A Lk sC 8.391 +£0.536 a 22.182 +£2.301 a 0.099 +£0.019 a 234.248 £20.125 a
Augest R MC 9.258 £0.452 b 31.258 £1.025 b 0.190 £0.095 b 163.785 +23.017 b
A LC 9.358 £0.875 b 30.246 +1.318 b 0.188+£0.032 b 159.324 +11.028 b

LL, Leaf length; LA, Leaf area; LM, leaf mass; SLA, specific leaf area

RPEAR N EIE + TR E , RAMHAFENABRRABARINBEEESR (p < 0.05, n = 15) Data of the table represent average

value + standard error; Treatments with the same letters are not significantly different (p < 0.05, n =15)

2.3 BEGARREEKREEEIERT

5 RS 8 ROorssRgasMirigih S H 7 H AR B SR, M 8:00 4, SREAMGFFI AW M A 177 B9E
ARMIBS BB K, 12:00 BAHFE T 2000wmol -m s~ s ity EHFESIEE S ALK T4 (30.6 +
0.7)C,8 A ¥ (32.1+£0.2)C (& 3), S 32 8 L RRERE, b 8H RN & B& KT XKW
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(p<0.05),5 RH2RFH (70 £ 15) pmol-m~s™",8 HFH N (86 + 16) pmol-m s, I HF & AT
BEZR(p>0.05) ;M EHHESBESTFR N 27.6C529.6C, FFBE/RT M (p <0.05), K7
SRAERAF I H JA B OSSR B (RH) RS COME(C,) 2R A BE (p>0.05),

A KM Matured tree class B thfif Middle tree class 4 4% Sapling class
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Fig. 3 The diumnal change of environmental factors above the tree canopy of individuals at different diameter-classes of Parrotia subaequalis (n =8)

2.4 SREMEEAREH S EE T RIEIE 2T

AL B B H 047 75 g & Rt 8 R (P,) ABREWEKHFESH(PAR \T,.C,.RH)
(a=0.05), 5 A, IEREMEESLK EIH T ERY ,PAR 5 RH ZEMAH P EEE T, XAk
P EBZEEREKE TR PAR, X RBANME PR KR T, 2T BrA MAE L) 5 7 #8579, PAR
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5 T.2®mW P ERHET ;76 8 A, PAR REMAR 5 R-ME P EEE T, RN KAANME PR 5
KER T, A MEZESL BT A, PAR 5 T.-REM P.MERR T, C 8 taRRHE TN
8. NEREAMERMERIR TR PAR S TR R, ERZWELSERREENHER (83),

®3 BAAEE(P,) GAAHHENE(PAR) SSEE(T,) KSHEMNBE(RH) 2S5 CO,RE(C,) ZEMERSH
Table 3 Regression analysis between the net photosynthetic rate (P,) and photosynthetically active radiation (PAR), air temperature (7,),

air relative humidity (RH) , and CO, concentration in air (C,)

EYEp 3 (R)MRAY AL TR

Bt jE] Time

Regression equation R? Standard regression equation

5H Zhi SC Y = -60.245 + 0.028 X; +1.011 X; 0.983 Y = 1. 170X, + 0.252 X,
May Rk MC Y = -0.146 + 0.024 X, 0. 847 Y = 0.920 X,

B LC Y = -18.566 + 0.858 X, 0. 862 Y =0929%X%,

£EAE AL Y = -11.450 + 0.003 X, +0.498 X, 0. 886 Y = 0.602 X; +0.380 X,
8 A Lk SC Y =12.35 + 0.129 X, 0.872 Y = 0.906 X,
Augest i MC Y= -7.328 + 0.757 X, 0. 836 Y =0.943 X,

B LC Y =5.325 + 0.189 X, 0.903 Y =00932X%,

LFAE AL Y = -9.657+0.348 X, +0.365 X, 0. 897 Y = 0.869 X, +0.078 X,

Y, %6433 the net photosynthetic rate (P,) ; X, , 5B 3384} E photosynthetically active radiation ( PAR) ;X,, 23S {R/E air temperature
(T); X5, KREASHEE air relative humidity (RH) ; SC, sapling class; MC, middle tree class; LC, matured tree class; AL, all individual

3 g5

SR I B M 5 (LCP) 452 40 pmol -m s ™ Se 4 F1 45 (LSP) 7452 1500 pmol -m ~*s ™" | #23f%
F HRICIAMET PR Y% 8 (F# 30jumol -m s ™" ) S5HEHIA K (1200 ~ 1400 pumol -m 5 ™") 127
FMETHE(AQY) %9 0. 028 mol -mol ™', RET BRBE A THYH R M IEE T3 H(0.03 ~0.06
mol -mol ™" ) ™! T S5 WTAR QMg g FHAE 1 | LT B AR SR B AR b

Rosati %' 5 Le Roux 2" Y W0 BN BN 2 5 FEIRT M ER(SLA) B4k, & SLA 2
T T2 70 555 6T 5 50T 1 B2 f s e S e 2, B i - R AL L R B R X L 1), DA T 35 S L % 559 0
e T AR A I B L T AR (SLA) BB TR B R, BB EX AR T 55 6 FR 38 3 R
TE N SRS B e E AR, R R BRI E T MR FEL &, 7ERE AR I, 4R 2 Sy i IS IR R 1 %
(Ry) A BERT AR B bt K RD ZEF 64404 T A BB , B A T 22" Rt ekig s
AR e M &5 (LCP) IR B HESGE A AT F0EMBe 1. B, 7T RAUCHR M Sl e s - v A4
FHAFAE (YK LCP 5% Ry) FIbt F IR (U SLA) , I SAEFDEIH R T BN R AT . HERMUHARIR
RESCHWEISR, FERF R E T BAAEEAS A £ Rt p ™% 2% mokigfa i
BRI RO A A R BRI, BB T B ARARE PR (4hH ) MR S IEA XTI MBS

SRR B AR I T BB A K, T B AEAEL AR B I R B 5 X o R AR Ak ) T 8 A 5 D RR ) B B R
&P, e TR AL B BB A, TR TEE M, APTS R TR PR TR (SLA) B &K
TR, EZMT RN, B8P SRR SIRB B M T8 N RIS, HAE 50633 T Bk FE4LRE 6
RZBRRH PP,

G PR RY LSP BN KB LSP B — 432 —, H LCP H#EE T AWK LCP, H B EFH H AW, 1§
LSP =B il 29 AR XT38 609 A IR R ¥ 7 , IR JCEE T2 43 M FIAR T OB BE, TR 9 LCP W B AR AR Xt i 38
B, 2RI SOLRIEXIEI(LSP 5 LCP ZRli 2 H) M A , iR F AR (5 Bp2E N
655.78 p,m01°m_2°s L ARTF R 1542. 68 mol - m2-s7';8 B #y2{E K 550. 60 pumol em s ETF AR
1446.04 mol-m s ™") ; 3 H AW BT B4R MG P - i 2 R 2 B9 S35 0 48 5 B A T oAb s (LCP) it
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