JURRTE AT I3 & 1 PR A R SR IE R

HHEE LEE R & KER BES
(PEBEREEEEYHRN, M 510650)

B OE EAXHRTEKRT 100%.40%M 16X HAXTRERKHEREE. T EHNLRE
WORR RS FI R RE AL B S RN EAHE S RMB BT, B
HRETHHEYHEEER,7 ANEHEREARH R, 8 AREEERRMKE 10045
0% HIBUEARE . — R EF OAM (AR KR HMETH. 16X THAFREN LF/TF
FAH. 0% BHRTHARRTREELHERT MR/MERLFE. RRERCRE M RE,
35 BE A 0 3 B, R AR E O TR RRLR I P SR BRAR R/ R L R R R R R
52 B9 IE R (B BB A R R R R RN R BB ER.

X WRHA R, EKIER R B, H AR,

GRBEENERESELRS, LRBEENEWE T Z — AR R E RS
HASHH  EEESFRN ARETEREMNEYETBRBUEX. EERSTHRMAITE
i, 7R [ 4 e e B T 25 0 A A A e A A N A TR, IR R B S I AL BB R A R B
B, — s RH A R AR VT DA R G RO O AR AR BRAY SR BER R B 0 & 1F A » BRI R
B TGS R RE RS 30%~60% RAARE TABENLRY . WK Chinese
tallowtree (sapium sebiferum) F1¥E 3 (Alocasca macrorhiza) W #EAR AR KA BIRE T AEKE
B M e A B R, X ZRAR R R B R R A 6 & 1 S R — BB SO L, B
H TR S HUB 32 B AU B Y XA R 2 Bt A e R YL E R S B EERH A
™), Thompson %45 i HRA B X YA - KRR £ K MGG 8B T R M AR 5 HE &R
BEX, HE R AT AHEY Toona australia 365028 Ak B W B7 H 34t 38 85 o #3051
Tt B B BR324, ARTA, Turnbull A2 R HIF KM S EAIFESEBRRY T
WHED, TSN ORI LYER, EEEMRERBEARHAENERRGTE
M, 7E B RS T T B RIAL A TREER T ERKED KLY B RS R
DA B AR T i B X2 R e AR AL B B IR 5 R R AR AT B B A E R F I, KER
AR BBESRGETTR. .

X7 ST R AR — S SR AR A XM R ERETR, RINEAL—&
BT, SEL I B R R A O, LA E AR AT T B AR I A O R B i
Mgk, & FARE A KGR T A KA A& R, e MR A SRR BT
MEREHEBHER, S EESE SHARERSHBRRE T ITRY . AUER
W& T B RRR T T 6 E 1R B 68 RIS TE , A Bty — B iR AL, N T R B
SRR — A R TR 4 5 I 9 v, 4 EL A DR AL M PR B v i T BB AR R SR IR

O HEMERT MO AW EETBRE .
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1 BRI

1.1 VU FRH 3 TF A Y B ff K (Schima superba) B W (Castanopsis fissa) , B R BT H
(Cryptocarya concinna) 1 5 B 1) (Pinus massoniana) 1, B S 1L W HARAAT AT, B
BRI . T, TR A S B0 5 B, AR RO S SRR v I, B SRR SRR R R DU
Fh. SRS BT AR RIEE TR R ERLRLHE, e 38 2 5 2 O R R AT S, M
YETF &M, LHEET 19924 4 A,1993 EEENEHETHEEGEE RGARTE
e i W RE AT .
1.2 FAVERAMERAERER UEHRLIE CO, M E R E (Li-cor 6200) FE H R A
et ] B 2 10 2 P AR AR DU A i SR R K R R 0 5 P I 2 DA R AR . [
RHE SR I A SRR . S RAEE =Y 3EE 3~5 Fit. DEMUAE R
) R R 20 ARG BRI L L — R T AR Y M T HEAT I SE . W E AL Li-cor 3000 -
LI E .
13 HAEEEGE  TORBU PR A S TLESR 12~15 A 0. 47cm® H/NE T, 9025 R 2
B, 663nm. 645nm 1 440nm W F WM, HHHERMAHT PRTEK HAE™,
1.4 AIPGEAIMHE M Li-cor 6200 AR B ERTFMRERLFSHRE.
1.5 A GHEEE R ERRR—E KR A Licor 3000 T B R S
BLEEEr ST I ERS TEM LR m® - g7 2R Rashin™F14h™ # 49 7 807,
B 10 AR B OB RK LB R E, AR B R EBKET UL HFHA
WEMARE . kB W, (LERE) , W, (Wo-+H,0 B) , W, (W, + I B, W, (W, +BKH
) WL E B &), 3% THARRM F HHF LS.

Vo F B = (W1+WL'—W2)/PHZO

Vair spece (I I EBD = W;—W2)/pupo

PL(H-"FI_%EE):WL/VL

TL([H')#EE):VL/AL .

P ocgas (MR BD) =W/ Vg

2 KRER

2.1 AE&ENET/LMHEHENHEASLENEL

% 181003 EF % 7~8 F HAT B E I T LR HAMBERG . 4 FEY T EE
100% HRET, R L4 8~11 AM Z BT 8 A\ 5T 63R7E 824~1167pmol « m™* + 72
6, 7 5 8 AMBIEMLE, R RFEY R BT BER . KT RS
JE K 309~425pmol « m? + s71, AU TF RN TS HIRA 0% 4  EEENE T ERE
AT 3R 4 100~160pmol » m~%s™1, 40 B RN 16 %A . T T ARREMFRMAR
A4 2 BN ST IR R R A ‘

7~8 A RAERHIX MRS, FHEN AEE 28CYH L ARREAFT 7~8 A LTFH
FH R K 34~37C,8 AMHEREET 7 H 0.6C. AREFENHELAA BHMNSRE
WAEE 0.2~0.5C, HBFEASHEBRTEL, B RN T HREE, 40 %6 T # iR (K 0.5~
1.6C, 16% ¥ FHHE A BEAE 0. 3~3.2°C. AW, KB EY LA EANEMERET Bk
BRI ED ., CHEYIEEEHNEEERE BN 20~25C, BT HBENEEGERT
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BE,34~37TCHE F IR BRAMT By CAEYE 1A RETT.
#1 FREEXBTHENL BRR

Table 1 Incident light and temperature of leaves growing under different irradiances

Ab¥E Jul 19 Aust 26~30
A I LT ('C) LT (C)
IL(pmol * m™%+s71) IL(pmol * m™2 « s71)
fik 1 1167.6 36.8 823.9 36.8
Schima superba 2 379. 8 35.7 376.0 36.1
3 155.0 34.1 146.7 34.9
K 1 864.2 34.8 871.3 36.6
Castanopsis fissa 2 401. 3 35.8 424.8 35.9
3 100.5 34.5 143.1 34.7
KRRRRE 1 909. 5 37.2 862. 6 36.1
Cryptocarya concinna 2 375.7 35.6 309.1 37.2
3 128.5 34.0 160.1 35.5
OEM 1 833.0 36.5
Pinus massoniana 2 309. 8 36.0
3 133.1 34.6
W IL NSE5R; LT MR . RPBER K EF o~11 B HN P11,
~67
R 0 100% 318 6r =0 100%3t58
St O 10% 35 s | —0—40% HH
E 4 + -*-16% %ﬂﬂ 4l —°-16% 5'(_'““3\
E 3t 3 f
2 2t
m )
21—1 1 | Schimasuperba 1+ Castanopsis fissa
R 0 L n L L 1 L L ) 0 L L ) . . N
8 9 10 11 12 13 14 15 16 8 9 10 11 12 13 14 15
oas == 100%: 58 .l
4t o 8 =0=100%
EY Crdo% 7} —O10% %88
g 5l —tr=16% i 6 - —tr=16% 08
B 25+ 5
| ‘|
F 15 3
ﬁ 1 Cryptocarya concinna T | Pinus massoniana
0.5 | r
R 0 . . . , . . . , 0 . . . . : L ,
8 9 10 11 12 13 14 15 16 8 9 10 11 12 13 14 15 16
B 1] (AT ) Rt ] (R

B1 REAEKEETHEMRREN LS ERB#HE
Fig. 1 The daily courses of photosynthsis in leaves of four tree

seedlings growing under different irradiances
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2.2 FEHEMAEGERSBHTL

MG EREHEETLEA, s H2s HA 8 H 30 HMEMERIE DEL, 4 #
EMHEA RN —BELF oNEE, MEEN TH. L o~11 AN EAERABHLTSF
14~15.5 B3, BB B H 105. 5%, AR 75. 7% B & 73. 2% B R E R B R 55. 7%,
F&EEY F T/ FRRETLSHYHESERESE B HE RN S RMKL G ERE
FTHy TRERS, HEPHNFANESHN TREES, BE SN RRARETHN TR
A6 GO TR S A e SRR T PR R, S B IR R B, S HE M B RETEEE
SERATIREA, H 0% THEEEELS 10096 T AT amg K, i bF o Wi
EHSEERE P 155 HAERSEE, RW 6B TRANEFIE 2.7~6.6 5,404
FTFH1.3~3. 2 4%, T 100%ETFRRAE 1. 8~2. 1 1%, BHNAEH HFBEHE LRI LR
pidi0b - AR

HTLEFRLSERNEER, #—SME o~11 B EEE SR ERRRAMEERR
T A A RESENEE . B2 27 A 22 HM 8 A 26 HE 8 A 30 HAGHER
War, 7 H 22 HRRSER S £ KB A ZIEEREME, 100% H R THNANEERER
F L 16% Y F RN B G B E AR R RE K R 54. 4% (EW),40. 8% (FFAOFT 46. 25 GARE
EHD SRt E R AR RR T RN AR A S>RE >H R EFol R1W.8 A 26
HA 30 HWRNEMTFYEBRES 7 ARRNE LB, SFEMHRE 0% THRER
ZH5 100%ETHREURMBE, 16X TG ERBMRA 5% ~26%, RA &t D RAATE
OO KT IELEERNABME. F—HE,8 HOH 100X BRANRTHARZ=FEYH
KEHEMT 7 HA0UM L6 UB R THRSERNET 7 H. SRIEVFE-FEBHEE
ERFTER MR, 8 B 10008 THEMLERLTRELSERZING.REEH
HLEEREFPEEMRE BT M 5

I 100% 3618 M40% Y B16% HM

-1

'

*m~*
wn

S 1ER (p mol

N, 57E B g .
7} 8 71 8 1 7H 8 H 7H 8 H

Schima superba Castanopsis fissa Cryptocarya concinna Pinus massoniana

B 2 BRIEIT LS fE R E RN W

Fig.2 Effect of growing irradiance on leaf photosynthtic rate

28 A 26 HMEHEFRERE S EBA A, BOL M ERGMA SR
W YR R R R BRI/ e A R R OB L 16 0506 R BEIPR T RE 59040~ 6504, B
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WEW /6 G A R B T B 500~ 68%4 . BISE T 6 6 358 ST i P I 3 3 B39 K, 55 0 F I ORI /
ReEERAEREERS FHFREBRBRFLEEAN TR, SEBHBERSRBNER
5 ERERARE L 4000058 F Ry FE R B uF R /Y6 & R A KT 1004680 16% 9838, )5
Tl b R 59 W O W £ X B 22 A {E R PR T, /5 1 B A D
® 2 TREELETHEETEREHEIER /S ERHb St
Table 2 Changes of respiration and respiration/photosynthesis ratio of

tree seedlings growing under different irradiances

¥ & I I S 3K Rd/Pn

e & Pn(pmol » m™%%) (%)  Rd(pmol » m™%™") (3
R 1 4. 54 100. 0 —0.78 100.0  0.172
Castanopsis fissa 2 5.12 112. 8 —0.54 69.2  0.105
3 4. 37 96. 3 —0.32 41.0  6.073
AR 1 4.92 100. 0 ~0. 85 100.¢  0.173
Schima superba 2 4.79 97.4 —0. 86 101.2  0.180
3 3. 88 78.9 —0. 34 40.0  0.088
HERER® 1 3. 40 100. 0 —0. 62 100.0  0.182
Cryptocarya concinna 2 3.52 103.5 —0.37 59.7 0.105
. 3 3. 80 111.8 0. 22 35.5 0.058
O 1 8. 04 100. 0 —0.37 100.0  0.170
Pinus massoniana 2 6. 35 78.9 —2.04 148.9  0.321
3 5.26 65. 4 —0. 89 64.5 0.169

H1,2,3 M504 10020, 400R 16K RN, Pr M Rd T 8 A 26 HME,
¥3 REXBTFERMMEHFESERGTL
Table 3 Changes of photosynthetic pigments of leaves in tree

seedlings growing under different irradiances

Fir ks ¥ RxER KRBT PRER Chla/b Car/Chl
mg + g 'FW pgecm™” mgeg 'FW pgecm”?
A 1 1. 0959 23. 14 0.3113 8. 20 2.60  0.269
Schima superba 2 1. 6249 31.03 0. 3769 7.19 2.55 0.232
3 1. 3666 22,15 0. 2049 4.79 2.49  0.216
4] 1 0. 6388 11. 42 0. 2414 4. 34 2.40  0.378
Castanopsis fissa 2 1.3159 21. 06 0. 3462 5. 54 2.29  0.263
3 1. 7777 28.34 0. 4355 7.63 2.23  0.245
HRERHE 1 0.7329 18. 84 0. 3259 8.29 2.28  0.445
Cryptocarya concinna 2 1.1043 26. 42 0. 3015 7. 81 2.25  0.297
3 1.5363 35. 31 0. 4107 9. 61 2.21  0.267

1,2, 3 fLHNEE WY 100%,40% . 16 %6 FT R,
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*4 ij&%ﬁﬁzﬁﬁﬁﬂlﬁﬂfﬁﬁﬁﬂ'ﬂﬁnﬂ
Table 4 Effects of growth irradiance on leaf structural

feature of three woody seedlings

[yiE- g HEA  HHEE rrERE HREE "R nyEE R

LI LA SLA LD MD LT /o PR

(% (em?) (em?®/g) (g/cm*) (g/em®) (mm) Vair/VL

A 100 24.9 102.9 0. 851 1. 109 0. 0135 0. 235
Schima superba 40 26.86 T16. 0 0. 815 1.171 0. 0115 0. 330
16 35.5 130.7 0. 791 1. 9091 0.0118 0. 294

4] 100 86.4 101. 8 0. 821 1. 072 0. 0134 0. 239
Castanopsis fissa 40 146.5 128. 0 0. 787 1. 074 0. 0116 0.371
16 165.5 143. 9 0. 618 0. 985 0.0126 0. 345

HRERE 100 15.9 130. 9 0. 814 1. 159 0.0126 0. 217
Cryptocarya concinna 40 16.9 144.3 0. 836 1.141 0.0115 0. 285
16 19.4 150. 2 0. 790 1. 038 0.0119 0. 351

HFEARHF M ESEARUSERHER A ERTHHNGEREABRXANAE
HEWHE(E D, BHSERESHRATSENEAT MR 1648 FRE 40XETK
Z,100% R TFTRME. ERARNETERYANHETFAMRETRAN 16X TH 3614
(EBOM 48% R RBEFHE) EBHF NESTENGHN 55%HF 79% . HREBERET Chla/
b HAMEHEY P E/MREL, NEAEPRAF NERAMKTTREMYSH TRETES
TR LG BB AL AR, AN SR EMEHF P RIBNULL 40XETH
BE EXSAENEES /MBI L ES MR REREE /D, AT, Chl a/b il Car/
Chl {52 100X T H RS HE.

B A K YR RV, MR R SRR/ R E R . SRR T 162408
FRRE AN, SREERE 1004 BRETHTEBRA 52%~82%, RN 714~
7%, M AT/ R H 62%~80% . BEBH AR LA S 0RO LA AR 98 R R A
F. Bz EHE,HRHAAGEHEZED SRR EERERCREFRMHE NG O,.=
e s —, BT I6XBHRMTHME 61 ~14%, it BEREK 8K~
33% SRR, MR I AR S AR, B R AR I AR, FoM R AT
B BN TR E ZH.

Wi 27 HES MRS ER S 3 ME 4« WEIREHEEXRZSIT . EREAHN
HEE SR BT M LA, r=0. 8850, -5 M2 AMHRK, r=—0.9050, SRt 5 MHH
PR AMIEHE r= —0. 7542, X T = R0 B R F 08 Tk ot A R R St
ERB A ATEAEMAER. NS EE . HE HERL S ESREZNARAN
RBE. :

3 ik

Y& REEES S MY T REN 00, REAMHNBFERAMERFRINEENRSEY
A T ARG W 0 B PR — S T B R R A B b T R R & AT BN B TR EEZ T,
BT B A0 T L S T B B AR AR B, R B A R AOL SR T, RSB A Rt T

R AR E TR A BN R.
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FATIT T80 1L ZRAK LR R BE R BT R T A RORRR T M RIG A fEA SIS SRR iR
R, 5 AERRERIAEMF TS ENZ ML, B EHE AN G ER—
W, ZF M REE 10N ERE TER, HAMEAREL 16X TRE 84X ~144%(7
HIYS 5% ~140%(8 A, i S BMAN M TE 160506 FAE-GHEERZT 100 B #HEM 67%.
AR T WA R RERENFERT AN ARKB M EGER, MEKE 16% % T
M A S BAMIREREHE T0U M EERARE A, XRWABWNFHEE — s e EREYM
ikEe A1, xR AR T ARAREMEN . AHEENE B SR EREET
WEn, REERENESTEREEFN 7~8 HEL 40U~ 100U THE @R 2/, X
REEERBANESERAUATHAGHRERRER N AREZL. EHEFNNCE
R G S LA A B A T I B % SR TR T A MR

SR A S ARRF AL & ALK, B R ESER. BREETHA,
BEHRBRRERENH Y mg » g7 FW RRHMH SRR SBEK 2040~64%,K8F P EEFR
B A TR 21U ~64%, AT P R/HFEHLE 100X ERETHE 254~67%
(#3), XHF FNEEERRKESRIEMRLSECONMERNE FREIGIMB A BRI E
SIME. B EENEHEY PE/MRELERXEHY T ELIRERAT FEMMLL
FRPROL TFHEREWEAEHSNRAK 1 M. SEMXHIEFENTTRRERRES
Kby It B AR X 1 K B G TR Y S A B & {F 2 — ., Boadman XA SEH AR
£ 1E B B PSR R, 6 0R SO 1 A AR R AR R DA R AR K S A R S B B4k
KEM F f TR B R L v B 5 P I TP B B F P2 B D Velveleaf fERIG FHE R R, i
P AR R U S SN A T AR — T B W PR Bischofia javanica Z &Yk, F R
45 % , IHR RS AL A U/ AR AR LR B 80T, Ao R AR S = M MTE 100 8T
¥ B A AR A BL e o BRI 2 B R B, R OR T R L A I (R
OB R EA T AER, SBRARRES, AT RS TS EE BRI AR
HRYS, AR B S, S A R R AT SCAY O A 1R R AR SRR A e TR R A KO
BT AL B9 45 BB R, 596 F A < AY 20 8 DA RO & 4 AT M2 AUHIAR AN Y638 RO RE Y
M43 % & BA AL, R ETRER) A BR Y PR AT OR A B VE LIRS T AR 6 i 4 B U XL B
H B SRS, BRAIR EX EA SRR RO S R A R A R R

HEEPHEREREECHERTER A RBEYESEIERN Chl a/b (E 3, ¥
MR EHEREGE 1,0, TR EEM TR RS I e B 1), 5%
RIRF AR S8 69 R BB 0 A6 TR Ak Y 35 LM KT I o A A O L S B R
DRHS . XILA B S R AN (B B> A > B > ¥ B H) 5 Ehleringer 1
Lin X ERAPERERTAFBERCER @ OISR, I RERETEMCH
—34.86% AR —31.55% , RM—26. 4%V M -B RERFME LBEM R KSR
HAHEY F R —FrRIR KM 8°C HB R E RIEFRE K S M B EMmHE. 0 B
HEMSASENEBAXRLZNRRAERENR=Z=AAKAXREZSH IR THBEDN
32% ~48% Z 18] (573 SCHGED) » T R BT L BF AR 0. 2~-0.5°C (R 1), &R M EAER
ST E RS T AR TR HmMK Y L. - H . EREEAFERRATERE
HHE B AR EI NS . B e R R R R IR A A TR A B R
BT 8B4 LR IR B A SR AR R K A R R AR R
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The Photosynthesis Acclimation to Growing Irradiance
in Several Subtropical Tree Seedlings

Lin Zhifang Kong Guohui Liang Chun Lin Guizhu Wen Dazhi
(South China Institute of Botany,Chinese Academy of Sciences,Guangzhou 5106505

ABSTRACT Seedlings of Schima superba, Castanopsis fissas Cryptocarya concinna and Pinus massoniana
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from & natural subtropical monsoon forest were grown at three irradiances, which were 10¢, 40 and 16% of

! and

ambient daylight coresponding to the light incident upon the leal of 904 pmol » m %!, 368umol » m™?s”
138pmol » m~%s~! during the summer season.

Plants grown under higher light showed higher net phatosynthetic rate and dark respiratory rate than
plants grown under lower light. The difference of field photosynthesis —growing light dependence among test
species were altered with time,significant difference of photosynthetic rates in three broad-leaved species un-
der different irradiance levels were found in July but not in August. Maximum photosynthesis exhibited at 8
AM for all species in August. The ratio of morning/afternoon photosynthesis increased with decreasing
growing irradance. Chlorophyll content on a fresh weight basis or on a leaf area basis was great under 16%
daylight condition, while carotenoid/chlorophyll ratio was the smallest in the same case. Leaf thickeness, the
densities of whole leaf and mesophyll in 100% light grown plants were 6% ~14%; and 8% ~33% higher than
that in 16% light grown plants, respectively. Specific leaf area decreased with growing irradiance and showed
a negative correlation with photosynthetic rate. Leaf area and ratio of internal gas space to leaf volume were
reduced under high light. All test plants showed certain photosynthesis acclimation to the changes of growing
irradiance , but Cryptocrya concinna,a later successional shade-tolerant species sshowed more sensitive to high
light and high temperature.

Key word  Subtropical tree seedlings, Growing irradiance, Photosynthesis, Light acclimatién, Leaf struc-

tutal feature.
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