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CHARACTERISTICS OF THE LEAF NET PHOTOSYNTHESIS
OF THE EVERGREEN BROAD-LEAVED FOREST DOMINATED BY
QUERCUS GLAUCA AND THEIR SIGNIFICANCE IN COENOLOGY

CHANG Jie GE Ying CHEN Zeng-Hong PAN Xiao-Dong LIU Ke and CHEN Qi-Chang
(College of Life Science,Zhejiang University, Hangzhou 310012)

Abstract The diurnal courses of the net photosynthesis (Pn)of the main tree species in the ever-
green broad-leaved forest dominated by Quercus glauca under clear day in spring and summer
showed significant midday decrease. The net photosynthesis of the evergreen species was the high-
est in autumn and the lowest when the plants were in the period of concentrate change of leaves.
They still had Pn in winter. The photosynthetic rate of summer-green species was the highest in
autumn too, but it began to defoliation in the end of October , when the environment was still suit-
able for photosynthesis. That caused the summed lower Pn in the year of summer-green species
compared with the evergreen species,and their status would decrease in the development of the
community. Between the two evergreen species, Quercus glauca can use the weaker light, that
would ensure the dense crown having a higher Pn and keeping its dominated status in the commu-
nity. Lithocar pus glaber Preferred to use stronger light. Their fewer leaves and the relative sparse

crown could meet the require for light so as to get high photosynthesis and keeping its status of
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subdominant species. The diurnal course of Pn of the shrub and herb species in the community
were the single peak type. Two shrub species, Loropethalum chinense and Lindera aggregata re-
quired relatively high light. The pteridophyta Woodwaria japonica had stronger shade tolerance
and higher Pn,so it would become the stable accompany species in the community.
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Significance in coenoclogy

BREXNESIEANHRCEY BEINERE B Y E M & B IR HiE L EEr
FKFE YA A RABER KRR B AR B & B S0, A+ JLE R 18 3C
MERREREFZFALIFE B X — & (Larcher, 1991 ; 21 F], 1992; Ehleringer & Field,
1993;Schulze & Caldwell,1994) ./t F 6 G RERMES G- £ AR U RBE S E
X IR F1 2 BRE R f ZE R, Ehleringer #1 Field (1993) &4 #EA T Wit B3R HE
WEBERESENES . MWL ERWEERAYHE S EDEFE BREHE
BHETHUMNBEEZRZEREREESENRMELUAFESETENEN (EE,
1996) , {H 24 BT R A ot i 7K B IR BV BE AR 1 B SR BEVE Th 0 P A A 50t B st AL i) AR TS
B, BAANAAXHENGEEEE KR EMEEHF,1992) XAMEEEERE HErEH
AR EREEDELESNES B EREFERFRNREXHA T X EROHRE
B, MX A F RS & AT DUR R & Fh IR T B A9 T8 SUVL B A B0 BE 28 s i
HOFHBRAEEFAYE SN ERFRBGEN DL B,

H X (Quercus glauca) ¥ R MR E P LW F G E Ry RREREREUZ - F
KRR RIERNKRESREAFIRAR .G A=Y RIEF %, L FEFKC Mt
AL THE (Chang er al. ,1992; BRIE B, 1993) , WX RE B RAR MM EER TH L1
THREHTHROEEESHTE BETRXESEENTIEIIE, B IEF R R R
LTEERH—FHH, BRITF1993~1995FEM KT T HERMKREAG IERMAKEHERS.
AXHEEPHREMB S, — FEMHEN AL SERESHE HEGERINSE
TAERITHAEF NARBRE FENE L.

1 Rt ERABRSHES &

BRI B WL AR ENGWTSY (29°14' N, 119°13' E), iTHFREL
RS AR RERE, MARERBPEMNFHEEERNBER, ZREREER
FEE FREERREE; EEHE, AREEUGNN; £FEER, BAEL.HF
HRIR16.9C, BUE6180CER , WMmmi42. 9C, HMMBMTE—9.5C, FHEK
& 1502mm, H & $1941h, # & & 1320mm, M X @ FE 7%, KHEEH L&
443. 7kJsem™Zea™?,

S E L2 Shm B RUAR IR B IR . B 8 48 100~ 150m , 3% 1] 75 39 , 3% /&
2930° R BRI BEO. 7~0. 9, MR AR FEE RITEBRE T AR ERMEFHEN, H &%
WAL ST ¥k (Lithocar pus glaber) B35 WHE & M (Liguidambar formosana) , AR ZEN
Pk R (Loropetalum chinense) . 525 (Lindera aggregata) R B2 B K 18 BR (W oodwar-
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dia Japonica) VERFFFA 2 T AR B9 76 B 9 Lam, AR TN 1. 4~2. 3m, HEBRK
B #0. 2~0. 3m,

19934810 H 211995464 B , R34 H, BIEEGEM1.4.7. 10 A, BOINERIE
WEAEILBE B R RSB E R S HE NH EE AV . §0.5~1h
W —K , BRI 3~ 44 H R B TR IE N E5 B RBARWHRIBHMEE B
RE)HITRE .

RN KA AT H A E A L B IR E T E L EHCF,190RF
2 IR L 2 (14m) B+ HE IR Ab (80cm) B £ 4% A B 1R B N B . O PR BE Y BB O
FIR R ETF, KRR A AR RE T, SERSER, HEHE A E R m R E .

1A B HE e A0 BT R B M A A B AT IR AR 4 A E B AR AR B 20D R R
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I FE 6 A B A TE 3 COLR O %k BE | 5% VBB LA K o0 9 AR X BE AR T, LA
M R 964 2 (Larcher, 1991 X FHEF S B REM FEKMRAFAK, 2B R %
7R BRI T A M DR , T 40 7 0 AR AR A SRR R 25, F R R AT T
R LEME ERTREEFSEYRRERANTHEE, B4 CH—F 4
B &M X AR N BB MK (ERRERETER WENEIRRLEE
KM AR AR AR RS T B EL B (R DD

¥ TERAHFHXSRTN

Table 1 Photosynthetic values of the leaves of the main species

FeFhE R (kLx) FeHF R (kLX)
Light compensation point Light saturation point FIRANEER
Moxi
B HyH% Ly ZELy EL BER L osmthetic
Layers Plant species Sun-leaf Shade-leaf Sun-leaf Shade-leaf .
ISt el — e s — rate in field
EE #=F 5F B (mgC0, +dm™*h™)
Summer Autumn Summer Autumn
FFAK Tree BN Quercus glauca 2 0.76 0.6 30 60 3 6.32
¥k Lithocar pus glaber 4 1 0.5 40 80 10 6. 82
W& Liquidambar formosana 5 1.8 17 48 4.25
MA Shrub #K Loropetalum chinense 0.6 60 7.10
87245 Lindera aggregata 1.4 40 2.83
Bk Herb ¥ Woodwardia japonica 0.5 5 3.01

By 1T 40, B ROAA AR A B R O B> Bk 3 TR AN ROy SR> B
%, LU EE R L BE 1 Bk > B2 U R 6 AR A B AR > B A T B A R
B A T RS A MR 10F5 2 £, B A — Bk Lt X T ORI A T B AN S
1L B BB SRR S S TR B RN TR ERT K& MR R
FHUA BT EFRMGHE.

WK 2 B MR A B T B2, W E R, JE BB M SRR R R
FHAMWY, VBT HEED .
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2.2.1 FEARKF
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Fig.1 Diurnal variations of net photosyn-
thesis (Pn) in leaves from upper layer
crown of Quercus glauca (A), Lithocar pus
glaber (B) and Liquidambar formosana(C)
in October,1994 (clear day)
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Fig. 3 Diurnal variations of the net photosynthesis of the leaves of Quercus(July,1994)
AFR&EM,BF Sun-leaf in clear day B:BH4:#, %% Sun-leaf in cloudy day
C. B4, X Shade-leaf in clear day
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&R 609 ~80% , LB TR BEFAH 5L 5 H KA (B AR I EA R A FRA
BEEE ZEEERR, KA REMNE#RES 2GR RN EEXAD
KTFHEX.
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Table 2 Basic parameters of diurnal variation of net photosynthesis of three main tree species in 4 seasons

FY - JEN FM Q. glauca Bk L. glaber BF L. formosana
Seasons Peak/valley t Pn t Pn t Pn
P1 8:30 2.2 7145 6.8 9310 4.2
Vi 10:30 0.5 12130 0.7 14330 0.3
#
. P2 12:30 1.7 13:00 1.5 16:10 2.7
Spring
V2 14:30 0.2 14:30 0.6
P3 16:30 1.3 16:00 2.1
P1 10:00 4.5 10:00 2.5 9:00 4.2
Vi 14:00 0.6 12:00 0.6 13:00~15:00 0. 20
) |
P2 15:30 3.1 14:15 1.9 16:30 2.50
Summer
V2 14330 0.5
P3 16:30 2.0
P1 10:30 6.3 9:30 6.8 10:00 3.40
*®
Vi 11:40 4.3 12:00 4.0 11:20 2. 90
Autumn
P2 12:30 5.5 12:40 6.0 12:00 3. 60
% 11:00~
] P1 2.9 13300 2.4
Winter 12:00

P1.:% —U§ First peak P2.55 % Second peak P3. 8 =% Third peak V1.8 —%4 First valley V2. 858
Second valley t; ll EB{E Time Pn: 464 33 Net photosynthesis rate

IRTEH,FRX
A EA . A PP %3 NEPTEFARRAOXSHE
B EEERAEREN . . . .
e Table 3 Daily photosynthetic duration of three main
m1/4~1/5’¥4\m%9"]&5ﬁ tree species in 4 seasons
e TR AL
B‘E/J\.,%é‘lj %“Eﬁﬁ EW1 FY Seasons B M Q. glauca ¥k L. glaber WFEF L. formosana
?*mﬁmi Lﬂj*ﬁ{u‘mﬁ # Spring 7:00~17:30 6:40~17:00 7:00~17:30
ﬁe . ¥ Summer 7:00~18:00 8:00~18:00 8:00~18:30
2.5 HERAEEHEH AL
B # Autumn 6:40~17:00 6:40~17:00 6:40~16:50
SERNETHE .
- % Winter 8:30~15:30 8:30~15:00
£FEHEERYHHEN
SRERVE GO, RAF

Boh, B KB R B N AE4~5 AR B, B BRAE6~7 A K Bt P A FRA R BERAR
H ot 4 Bt A4 | A BB T B S A A e & RO B AR (BTG 6 Tk et
B3
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Table 4 Seasonal dynamics of the daily photosynthesis (mgCO,+dm *+d " ")in leaves of the main species

Fh2K Species # Spring ¥ Summer F Autumn & Winter -] Mean
# R Quercus glauca 12. 05" 24. 05 38. 4 15.1 22.4
B ¥k Lithocar pus glaber 30.45 7.48" 42.55 8.5 22.2
WFE Liquidambar formosana 25.55 19.45 26.8 —
¥R Loropetalum chinense — 9.8 19.2 7.1
525 Lindera aggregata — 5.4 12.0 6.7

Y98 Woodwardia japonica _ 17.0 15.7 3.2

* K BB+ 8] Peroid of the main defoliation and foliation
—— B RS at Rl No data because of the instrument problem

3 ZwR5itie

(DENESEHRTRAREEZERFHH AL EERHHRESR B HEHREERE
HUE"E, £ 7 KR FE R BB R TA, KR HIER W R U E XK
FAERMERLZSINECHPIBRAGETHEETRAR EARELBRHRESR
ot o1 e i N

MEA NS EEE R, AR AR C R A B8 S8R, T K X 55 6 F I BE 1 8
WEED.ENESEHEENM P EAEGRRE, ABRHARTEN (R . EHH
HE K26, 72m?- k!, B B FAME(18. 06m? kD), FE X E 5 i HE KR EA LG
(9. 24 % F7. 28 %) B ER T AHE(6. 50 % 4. 88%) , AR AME BMEILRR . FN
BEHARERR T AT E. BE TREFETEYNER, ROV BRE TSR M.
T Bk T W6 BB A S 8 R R 40 i R T AR 6, AT R m B B AR &
B, PR RS 55 KA 4 K3 % RIE AR ZHES , TR R R B R £ . Chang %
(1992) 533 F A i T AR b 36 35 o 0 o A I SRR R0 “F KM, TS DL B M I AR &
EERE AR AR ROV E KR,

(2) It X S A58 S R & FEOE & R IEG &M KRB BB S THIA S &
BT, B SR A R R B & E RS EE B0 H FTFALUE I R EE
BB, TER A M EROFERE. 2 FERKIEEHAZLERERLEGES.&
FEGHEE —EHELS BEMHEHRHLEXSRETEENHH IEREEFT KK
WIS, RN A R R, TR S PR B Py R E AL, MR RED
BRRAE A R A A B B (1993) 8 it A2 72 B 5T, A W BB BE VK A TR R, TR ALy
FE B R (] B, H B MO oK T g L R B AE BB, AR R AR R A R T N
Fh TR EMEEREET A T KM 5 BB AL 28 A% G v o 8 i
PR AR R i b TR SRS, R BRI EFHISTABE R
HE AWEEREHE, i —SH 0 THIEERRE.

AL, MR K IR, A R A AR R AR m A S R E MBS
MR A, TESEBERGRA O S B R B E T & T IR, I LS B AR K
HEA ABET KAk, AR AT BE BB E SR LB, T E KB, REEEF THEAR
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B AR B Y6 AME S BHR , BT T D B B A R R , B E R TR R R A
AR ER Y, R E RN HE. CEFHAEYERZRYFA T Mgk
BEEMASHAR B AEREEREHARPREEAIRENEER  FEEXEF
d R AL,

EHERMNBRERE, FRNEEANMKEIETENHAERTFESKZETHEEGE
REGERDEEFTHRTLEAFERWEXE ZEHARCGEBR T, 190 FABHE 2
# F (6. 4~9. 8mgCO, +dm~2+h™1), A+ F % =2 (4. 8~6. 7TmgCO, +dm~2-h"H) M FE P Z
(2.1~2. 9mgCO, +dm™?-h™) Z o], (HF MBEE L S B ERFHFARK.

R, AR EY M B 8564 6817 A 21004 (Mooney & Gulmon,1979) . 3 X% &
HAERFFEREGEAT KR —BEREBEEYMHBZ RPN EGERERBIK &L
REE . XERERBEETR —BRMEYHRFAEBRASE &, MELSE KIHE
MiEENER . BAR—BREYFHERZ R EEERMRERTR, DRSEEK LR
REBKRER, NI BT S TH.

FERNEFAM KA SERHETERR/N MENRETERBEK AHREHET
HREBEWAR . ERNREEHLERME  KEHS, MTERNESKUEFERES, THEAR
FIZH A RYLER T WA F RGN AR A 7 T I HHF 22 R 4 AR
(BRI B, 1993 AR EHLE . B T Ar st LM BF R4 R T R AR SR 338 SU{UBE A K
KA MEHHETEREERS AHEXEZSHEHEARERLSHERRELEHE
EREHEERRE,

2 F X M
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