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LR K Schima superba, B Castanopsis fissa, $ R IEFEH Cryplocarya concinna Ly H
RESEMLEEEHAT, &8, 2RZHETEHRARAFEHAAEAENRIERATES
MR, S48 258, SXBIMEKS . EHME. J£®EL Li—cor 195 BIR-FHME.
HANIEY 100%, ERSHIEERNERIE 40%F1 16%5, ZEAEKERMN 8 A, L IBE]
T4 15 BF R M E TSR Y 823umcl m~%~! (HRIEHETF). 330umd m*~! (40%
J38) F1 138umd m2s~! (1694638, 1992 4F 4 AFHAFINRALE, 19934 2 A LIRS
BT A ETHE.

AFMERG 199341 B 15 HFFMh, SEBUB TR, BEFLEIENE, HEHNA
¥i| 4.2—10C, BESiHE6.1—18.1C, BRESKH2.7—-7.5C., 1 A31BF2HSH, B
¥R EFE 11.5—16. 4C, BRBESE 20—24C, RESHE4.5—9.4C, N1 AI5AFE2A
5HNFHHEBER S 7C. KHBEAMGHLREEHFEEHRAMLUGEYN 1-2 ATFHRE
12— 14'C 9%,

4 ERE G 20 M EN (d=7mm) BF 25 CEFZKFRE, AR E/SH DDS-
11A BSMEBRHBES. HEHHES, X 15min, WELEHYHRSE, HTHRER
MEALS R LR EFE (X)),

HERFENAT P RESR M LA 90 % BB BE 4R L5 & , Beckman DU-7 43 X636 B+
fizE 663, 645 F1 440nm MR, # FadeelPWARXHHARETEMILE,

HEE oK  HHEEMTEHFED, HEABAERET 30min, f CAM JkriF# %
HUPEHRERE « B 2., Foh 0.05umol m s F{HFEF =4, Fa LR
(6600umol m~2%s" P %K .

TENEafTEEESE  FEH A UBRSN K (50mmol/L, pH7. 0) {RELAT
EOR, TONMEERNE. M0t BERTHLE, EFEER.
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Fig + 1 Effect of growth madmnce on leakness of leaf electrolyte
3. 100% light; 40% light; &3 16% light - -
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Table 1 Effect of growth irradiance on total electric conductivity of Jeaf discs

43K Species us/cm/em? us/cm/100mg FW

100%4 40% 16% 100% 40% 16%

16. 07 15. 15 12. 97 97.6 92. 4 86.3
RRIIE Crypiooar eomcina *(100.0) (94.2) (80.5) (100. 0) (94.7) (88. 4)

#ik Schima superta 16. 90 13.28 10.73 96.7 64.7 66. 8
(100. 0) (78.5) (63. 4) (100. 0) (66.9) (68.8)

¥ Costonopsis fissa 18.79 14.83 10. 50 107.1 86.3 75.0
(100. 0) (78.9) (55.9) (100.0) (80.6) (70.0)
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Numbers in parenthesis are the relative percentage
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RIS, BRI B0 Fo/Fa (A 169600 T A KRB, 40%3645 100%66F 89 Fo/Fa LT
5. BHLE 4096 F 1654396 F M B9 F./Fa (5 — R HIHY 0. 8 ABE, 1009636 TFRY Fo/Fa T
BATERNHH.

Fo/F. AR S F/Fa 600, SUBHR T ARG A AE. BR, REOKRANT
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Table 2 Effect of growth 'irradiance on Chl a fluorescence at room temperature of leaves

: Fe/Fn Fv/F.
T Species
100% 40% 16% 100% 40% 16%
#% B K F A Cryptocarya concinna 0. 339 0. 590 0. 665 0. 505 1.475 1.999

F K Schima superba 0. 657 0. 673 0.724 2. 083 2. 054 2.634
KW Castanopsis fissa 0. 648 0.792 0. 755 1. 846 3.796 3.780

1 Room temperature; 20C

H— U R R R RSk E ), % 5C, 100umol m2s 1Y T 4LHE 9h, FRE
RN F./F. R F/FEHABRTE (2. £KF 10056 TH=ZRHERH I F/
Fo HIEE AR 71—75%, TRIBEAE., HARKHENERT 0% 16 THIF S,
ZEEBAIESE, F/F. B TRT 23—28%, 5 100%3%TF Fo/Fa 8 TR %ATIE. ER, B
TARMERESETFSRBAEE, F/F. 350BET 57% 40%3%) 1 42% (16%
36 . AR, SRR AR TR, B T = R KA R 60 R R L R,
HPRUERERBENTABEIBE.

F/F, WS HEBN ARG EMRF/F.EX, TRIEEES, RRERENBMHTH
Gk PS 1 HRMERIEE, SHEYHEL, KREFRHEF/F ZNEBERBLESMEA
Jo. BT KAy 100% 51 40% %38 AR B AL AT AY 6T (100umol m?s™) BBE, HiL, X
FACHHERERAE, MTFERTFREERTHEYH A ER, TR EFERBRABE.
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). 17345 (FA) F1 3. 36 1% (H¥), TANALHE PRUSHIHRAETH 1.68, 1. 18
1 1.54 4%, Kz, Chla/b#i Carot. /Chl ANIBEFHABRBTIREMR (& 3). HIRHA, &
FEBERBET AR, LHRChl b WIBR, AR T LM EFED. URNERYE
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Fig « 2 Effect of low temperature treatment on Chl a fluorescence

H:ACKG 9T Growth irradiance (%5)

of feaves under different light intensities

1. R Castonopsis fissa; 2. K Sckima superba;

3. SREICE Crypocarya conciana
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Table 3 Effect of growth irradiance on photosynthetic pigment content of feaves

EE ) R Chi a+b RWP MK
F3& Species Light Chia/b Car/Cht
¢/9) ug/cm?  mg/gFW ug/cm? mg/gFW
Cmaim 100 8.78 0. 473 2.25 4.4 0.236 0. 498
40 21. 20 1. 320 2.41 58 0. 359 0.272
16 27.30 1.696 2.21 7.6 0. 469 0.277
H K Schima superba 100 18. 60 0.977 2.63 7.5 0.393 0. 403
40 18. 50 1. 032 2.53 4.8 0. 269 0. 261
16 30.3 1.782 2. 46 8.3 0. 487 0.273
R Castonopsis fissa 100 5.2 0.311 3.17 3.2 0.191 0.612
40 7.0 0. 534 2.75 2.8 0.211 0. 395
16 14. 9 1.193 2.62 4.2 0. 337 0. 282
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Table 4 Effect of growth irradi on the of soluble protein and soluble sugar in leaves
’ E G Protein W] i ¥EBF Sugar
2 Species 3'53?%")‘8’" - : s/P*
mg/cm mg/gFW mg/cm mg/gEW
Cryplocarya concinn 100 0.139 7.348 0. 428 29. 06 3.52
40 0. 146 8. 449 0. 475 32.27 3.52
16 0. 082 4.716 0. 348 23.67 4. 63
FIK Schima superba 100 0. 059 5. 266 0. 930 54. 60 13. 06
40 0. 126 6. 321 1. 000 63.18 8.97
16 0.103 5.719 0. 959 60. 54 9.95
R Castonopsis fissa 100 0. 056 2.836 0. 443 32.58 9.70
40 0. 045 2. 652 0. 416 33.38 10.91
16 0.029 1.612 0. 357 31.60 15. 95
» S—— T ¥E M Soluble sugar; P— T i #&F B Soluble protein
®5 £EARHTRTREEROR/On EHEENHER
Table § Effect of growth irradiance on the ratio of soluble protein to chlorophyi! of leaves
100 tight - 40 %light 16 Ylight
F2% Species
W/W A/A wW/W A/A w/W A/A
TRERRE
Crypt concinna 15.52 15. 83 6. 44 6. 32 2,78 3.00
HiK Schima superba 5.38 3.17 6.13 6. 81 3.21 3.39
M Castanopsis fissa 9.12 10.76 4.97 6. 43 1.35 1. 96

W—E & Weight; A—H 8 Area
it

EHRFERNERATREERFEA, AREREMEHEIE T ERBORE, X
RT—ENERE. HAHESERARMEER. TENTHEEABYKFRREERE, HRE
PS T HYINEEEMZARABMMBHAEY, EHEEETFARATFREGHTER. ERTRAY
WXL EEBANEREZFT, FRBEAERAAABHHRG . KT, ERTF 100008 T 890
FERBRLHHHEHEZR, £ 5CAME oh FHIKMHK (PSTH F./Fn TR, 40256
TAKKHAARSNUHEEERNEGR, RETPREKFAHEESE, MAEAMEEN
AIHEEEL/Ch E, 16 THAEORMTRERAR TRS. XERYW, MFHAE
ZHHEYHEMNERMREATS, OXERLEERREREANTFANYNERERER,
PRASHFERAVMHERZER. 5O THAARRKESERMAT BXHE.

PHKRER. ANFERRFTHHAXSERENHAGHBRERR T YA RE
Y658, FHAME Fo/Fo EHAEHE /D, RBERENE F/F. TREEAEBEH K,
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MEEER AT RIS RN ERFHPERT . G4 A X SHEYE
1 B—2 AREMEMEHEESERY, 0B TARNERESEEERERAHS
F,F/Fa REEX C:HYR—HEN—%, FHHAEH 0% 16 %%T) #Y 0. 51—0. 57,

FIAFURR B 64 B A S B A RY B /Fa (B R HEXT LA X E] 0. 82—0. 98, EEME K LKE

AEE, RREXENF/F. BRYEEEARFEYE. 3—FE, ERESEN O THE
X/ B R R AR R A 36—32%, HEREAKHY NEHENAHEEEH/TE
HE ARG/, XIEARREREHRBMEERER, HAMBBEMENERR.
Chl a/b REMIFHE BB —FER. EX¥, PAAEEYA Chla/b EH 2.0—2.2
BT, HAEEWE2.6-3.6 ZH. ZHXBRTERORRERENH A Chla/bly 2.2—2. 4,
HREA (2.46—2.63) FIKH (2.62—3.17) K, AR, BRETEHEHMFNBRERKE
BB, SEHAMAEESABBREX. XUFRAEREKRBRERNERZ—.
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EFFECT OF IRRADIANCE AND WINTER TEMPERATURE
ON PHYSIOLOGICAL PROPERTIES OF LEAVES
OF THREE SUBTROPICAL TREES

Lin Zhifang Lin Guizhu Kong Guohui Liang Chun
(South China Institute of Bolany, Acodemia Sinica, Guangzhou 510650)

Abstract

Seedlings of three subtropical forest species, Schima superba, Cryptocarya concinna,
and Castanopsis fissa, were grown under varied light conditions at 100%, 40% and
16 % of nature sunlight intensity. During the winter time, the fully expanding leaves
in the top of the plants were collected for determination of chlorophyll fluorescence,
contents of chlorophyll, carotenoid, soluble protein and soluble sugar, as well as the
permeability of cell membrane.

All of the species exhibited acclimation to different irradiances and low tempera-
ture in winter. No considerable leakness of leaf electrolyte was observed, but the total
electrolyte of leaf was declined at low irradiance.

Chiorophyll fluorescence Fv/Fm ratio was slightly decreased (Schima superba and
Castanopsis fissa) or markedly decreased (Cryptocarya concinna) in leaves at 100%4 of ir-
radiance. Same trend of decreasing Fv/Fm value was found in three species after treat-
ment for 9 hours with leaf discs at 5°C and light intensity of 100 pmol m?s-'. The ra-
tios of Chl a/b and soluble sugar/protein and Fv/Fm were lower in Cryptocarya concinna
than in Schima superba and Castanopsis fissa, indicating that the former was susceptible to
high light and low temperature, but the latter two species showed a higher ability of en-
vironmental acclimation.

In comparision with 100% and 16% of irradiance, however, the similar ratio of
soluble protein/Chl in three species, and more soluble sugar and protein in leaves at
409% of irradiance showed that this light level favoured the normal synthesis of organic
compounds during winter season.

Key words: Growth irradiance; Low temperature; Physiological property;

Subtropical tree; Chlorophyll fluorescence



