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1 B FT T, CO, 4538 T LTI B K, 3t By 106 % , F IS 3B TR, S X4 HREK 9204 , B PR
HE G AR, BB TRy RN 98.9%. BEAER ERSLAR. KAMAMERARE
B, B E 155%,172% 51 179% . FTLUE H CO. M 3T Rika £ BB A AL, RIEXK
FHPUAKER67 AMKENNE , EEKFE,CO, M TEREAHFHKUEAR, HEHR
KX HRE 107% , T E N3 A 140% , LU bR E B DN A 8., Hxd By 331% , W RE R F L KA
ER5EEBHBLASE RO WRERY. URRHERMBFRFERREHEYERN,CO, £F
Wyt ARE IR ER, B REEYHEESBHNRBEEMESN.

X@FE WY CO,fEH LHRK% '

THE RESPONSE OF QUERCUS LIAOTUNGENSIS
TO DOUBLED CO, CONCENTRATION

Lin Shunhua,Xiang Bin,Gao Leiming and Huang Yinxiao
(Institute of Botanysthe Chinese Academ'y of Sciences,Beijing 100093)

Abstract The article deals with the effect of CO, enrichment on the Ouercus liaotungensis,a
dominant of typical and natural deciduous broad-leaved mixed forests in the warm temperate Chi-
na. The results show that the stomatal resistance,the transpiration rate,the dark respiration rate,
the net photosynthesis rate, the diurnal net photosynthates and the water use efficiency of the
plants grown under the CO,-enriched environment were 106% ,92% ,98. 9% ,155%,172% and
179% of those grown under the CO,-unenriched environment (CK) ,respectively. The response of
the plants to the CO, enrichment were more obvious in the growing peak period (June, July) ,in
terms of the last three characters mentioned above. The leaf area,the leaf dry weight and the
plant height of the plants growing under the CO,-enriched environment were 107 %,140% and
331% of those growing under CK, respectively. It is evident that the plants responded positively
to the CO,-enrichment in terms of most of the physiological and growth characters investigated,
suggesting that,as long as other environment are proper for the plant,the doubled CO, concen-
tration may fertilize the plant and increase their physiological process and bioproductivity.
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PR T AR R BB IR R A R A HECE KB MR E S, BB XK
CO, KA, 41t H it K< CO, EK N 0. 4%,1990 4£4 350X 10°nL/L, &
2030 4E CO, LW INZE 560X 10°nL/L(H MM ,1994) , KRR FHERF B HERIF
B ARAL X RARBOL S R — L5 H R R AR B M CR3CK ,1996) . BFR2BRH 180
) CO, ¥k B X+ 14y (R B B 52 ) BAB % S8 A Ak iy v 7 R 24 ARAE B2 F RO )
BZ—.

R T R BE B R L X S AR X SRR fb B e B, AT T K R R RS
ARELRY B R R T F MR (Quercus liaotungensis) BUABF X 5, ML KR X BFERFE
AR, U FERE RN RBMAILEE (PEREREWI R £4,1972), 8
BTE P MR I A X T B RF S, AT 1993 XM P E4T T W12 M BFT, 1995 4E X
HETTARFBER EHEMASAEYFSLHNIR. EIMEH (Gunderson,et al. ,1993
~1995) %t [Fl —J& 89 2 B F #F (Quercus alba) SEHEHTE CO, 5 FHIEE WMWK FI A
MRS E RN LHT TR, KA SRR RKA A AMEYHBRE LEER
AIHEIN 12% ~144 %, T R PFIRGER R TR B, AL FEZIIMEE. HXtH—
W #h 3 E RS B (Liriodendron tulipifera) AT EB R S REBE MR X RFET T
st HUBFEE, R B LB H B E/E A S AR BRN KR L E 1 FH B #F (Gunderson,
1993) ., Dahlman(1993)#% i LV MM FE LR Fi7E CO, 18 T A KB , HXT By
100% ~300Y% , 3-8 B R AR B B9 K 2 R BRI K 5 CO, f5H# & —F (1 . Norby
Richard & O’ Neill (199D ZEHF 5T CO. 3 55 574 K M AH ELAE A B, 38 1 CO, R =H o
A R B R AR A AL E AR FEL R, W EE Y CO, AR S BERY
Xt — S8R 4 RAE B R R B A S E (E R, 19 ER BB RAASE - T
#,1990) ,{HETF CO, ST MR BEE MR L LRE . 7ERT AR EM ERITHE
ABBFRT BRRTHERELEATRENE RN A EE TR BLEE R, UE
AT 5] 0 T8 S SR CO, 42538 X124 ok ) A B R A 40 A6 7= 7 B R v, 0 B 117 T
B XA B X CO, 325 Y TR Y A 3, '

1 REEHESHE

43 BI3% IE # 22K, (350 X 10~ ) FIfE HE CO, (700 X 10~ ) AR BHAFF T A B R = (Open-
top chamber) , X Z NEHEHR 2m. F 2m HEBEEE . DA ERY 1m & B FHEE
SH BRENGERWR,FE LEREREE, N5 AZ 10 AHEYETHNAER
Pl R B A AR ESE Y ERAEN R EE S S AN CO, <k, RERE.
F iR BB A AR AL T IEH = S5 CO. S . XY I R bR R BRI % it
EHRXAREENERM, RBLRITLEWARR L BRERIREARN, RAE LBRE
7 30cm X 30cm M E HEZTHETFHNRBEN . FEREEETEEBANBREM4
REA., RBN 5 AFHEZE I AR . SANE K, BREREER 24 /Nt HYESEN E
VBRI — BRI & R A A LR AR AL . F 32 Li-6000 Portable Photosynthe-
sis System (3&-&-4E I Il & £45) f Li-3000 Portable Area Meter (WTH {0 FELE(L S . 75
R ESES 3 B IE R A KA EE-FHATER N E , S HREIILES . ot
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SR FBEE ME CO, WE . HRESE . KBRS EAERES AR
CO, WES—RFIESARSH. FFEHMWEHEBL T B E . 2 RERE Y
Asfk, AT RN 5~9 A A BiCBEM IR XA A ERE KRB R
BB LT R S M RLT A, BT R E IR BB R RO

2 SGR51

2.1 BRENHFERME

TEAETRIN 5~9 A Gt 125 X) FHEKERHAKBEMMNEEERELHR N
FIRWT -

mE1EH, HFEXEAAKBEL CO, ¥ EMMFEE, £ AHE 0.5CER &
EFHIHFHENT 0.5C; TR R, & A METE 0.4%~0. 6%, L FHINF
HHE/NTF 0. 6% . HESENKKEREMMEIREZINBRD, TAAEZERIIEREN
LR R T CO, FHHH.

®1 FAFAXMA TR KRR 18R BB A B (1995
Table 1 The diurnal change of the atmospheric temperature and relative humidity

in two open-top chamber(1995)

Y3 H 5 KSBE . REMXMEE
Observe date Atmospheric temperature('C) Atmospheric relative humidity (%)
¢ D Dif%efnce ¢ D Diiﬁfnce
5 H May 19.74 19. 60 —0.14 75.31 75.77 0. 46
6 H June 22.78 23.32 0. 54 77.16 77.70 0.54
7 A July 2‘4. 87 25. 36 0. 49 82. 88 83.50 0. 62
8 A August 25.15 25.50 0.35 79.78 80. 37 0.59
9 H September 23.36 23.87 0.51 78.90 79. 38 0.48
EEHNTIE
Whole growth 23.18 25.53 0.35 78. 80 79. 34 0. 54

period (Average value)

C:%M® Check D:CO.2%# Doubled CO, concentration(3 2.3 3 [El}t Table 2 and table 3 are the same as
table 1)

2.2 CO, 33T AL B E R

CO, fERM T FMF R EEIRBA BN EH, HEWEESXER C EY—HR
ER, R 2, RN AL BRI

S AL CO, 51 TSI A AL, D mas oyl B, £ E BN FHES
K 6%. :

EHEEE.CO, BHT, £ ANERERKLERE B EFTHNNEHER
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8%, B SAERMEMMERN, ERHXR.
P2 CO, MM A (Quercus lisotungensis) & £ IBHR I W (1995, H F41{H)

Table 2 The effect of doubled CO, concentration on each physiological index of
Quercus liaotungensis(1995,Day average value)

MMAE  <TMER ApER PHEER WEEREE  BROREAER KoRANE

Observe date Stomatal Transpiration Net- Dark respiration Diurnal net- Water use
resistance rate photosynthesis rate photosynthesis efficiency
rate rate
(srcm™ 1) (mgH;O+m 2 (mgCO;*m~%? (—mgCO;+m™? (mgCO;+m~?2 (mgCO,/gH,0)
s es71) es™h) +s71)
C D C D C D C D C D C D

5. 29May 6.20 5.04 61.66 73.37 0.1191 0.1629 —0.0288 —0.0361 0.0903 0.1268 1.900 2.20
6. 24June 2.53 2.68 95.07 86.69 0.1155 0.1704 —0.0276 —0.0265 0.0879 0.1431 1.104 1.89
7. 26July 2.41 2.34 70.03 64.45 0.0946 0.2342 —0.0232 —0.0209 0.0714 0.2133 1.322 3.73
8.28August 4.04 6.03 54.95 33.58 0.1420 0.1636 —0.0263 —0.0212 0.1157 O. 1424 2.870 5.05

EHHNT
¥4 Whole
growth period
(Average value)

CO, f#/ _
(%) 100 106 100 92 100 155 100 98.9 100 172 100 - 179
D/C(%)

3.79 4.02 70.34 64.52 0.1178 0.1828 —0.0256 —0.0262 0.0913 0.1566 1.800 3.22

HRSEE.CO, BT . FANBLEEXBEETHN, 5 H X RE 1155~
248%, A KEE 6.7 AHMBEIYHE A FHANTFHELCHBRE, A
55% .

KA R . CO, {18, & B Bk F MR BRE, 7T % R 116%~
282%,04 7 A INE N E,6.8 B MNtRL, A FMNA T ER M B, 243
m79%.

B 6P I, o 2K, Xt BERT CO, 45 18 T A A0 B8 i W PP W o 3 4% ) B WL e 3l L (HL CO, 53
TRE SR, 4 E B P s R, AR 1% ~2%

BRSO SRE, 15 A RS R W0 2, th B RS R IR R S O
LB, ECO, M THABRYEREN. ATHMATHELBZFRE, 9%
2%,

FREAEHEERES 1993 EMPINERERA—K,HS 19955 ERAMREX HAH
RN RE B, BIZE CO, B T I RABETHANE NN BEHMASR TR LS
Ve F e, STLRL RS S A GRS HE KRR , B E B A 1R S B T K4 R A BRI
B, BAERENH, X5 Dahlman(1993) Gunderson (1993) X FF AR R BFIT G R 2 —B

.
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2.3 CO, fEH XL RIFAE K SRR W

TRERGAERSEFEma TR AHERT HEMEAEEREHBRE, ¥
DA KR Y A TEEIERBE, ERLE 3. RPEKEHFHKNAE
REEAERSERBIFREROHEARAYE M. ERLEEH R YA
KEMEENYREM, BTN LRE, ZHR5XEEAMEAR—BH EF
£,1988) , X — WM T RIOIARERMTHEE.

#3 COo, AT FREEKREBERENHKE (1995
Table 3 The effect doubled CO, concentration on each growth index of

Quercus lrhotungemis(lQQS—OS-OS~ 1995-09-13)

A K BT g13::F 34 B H Before  REHH HBRHA (5. 8~9.13)

Growth index Treated experimgnt End experiment In e);;egr;tgg g riod
concentration (1995-05-08)  (1995-09-13) Net-growth rate(%;)

L8y T o 17.31 20.72 3.41 100
Leaf area(cm?) D 24.95 28. 60 3.65 107
BinEATFE C 33.63 50. 08 16. 45 100
Dry weight of leaf (g « m™?) D 33.63 56.59 22.96 140
HEkEE c 68. 40 77. 30 8. 90 100
Height of plant(cm) D 66. 30 95. 80 29. 50 331

2.4 CO, A B SRAK T Il AR IR A FRR SO LU AR
REUE FRFERER M E B A T S ELR L KRE —RER B AWK TILREY
HT RN R, R E SE TR R E— . TEAIEFEERMTRLER 1993 £H
AR FIREARKES Q.9 AFHE, FRDAEHEZER 0.1618mgCO, « m™2 « s7', T [@
SRR B X BT K BER 0. 1342mgCO, » m™? « s71;CO, f%3# % 0. 2170mgCO; + m™?
w571, 1995 SEAE R SLIE X B8 & 0. 1183mgCO, » m™2 « s7;CO, {144 0. 1989mgCO, -
m?es!, FREBLERTUEH D HWEM CO, AR TIRFEEREZHAE
HRER W E R TR, T4 60 0 FRARES /N F B AR T A b i B th KRB R, 2) 1ITR
WA R R AL, HER R LR TR, ETU LSS RITUBEIRRT
TR C 08 4 1T A 00 AL B AR AR I AT LB (L 1D B ETTRUE ) CO, fEH T RYIL
FHES NS REMER S G ERL ERR TR, T4 B EH 23% 50 4520 ; 0 6
I U 53 S ) b SRR TR R, TR 42% . B HIRATE ) H AR T U RFR A G EER
BTG4 R R E Xt B R, T I P R e, L Xt RN P« 3 b B YA R AR Y
B R B EE & E R HEF R 7 CO, 150 > B R T >3 AL ; By il K
2 :CO, 1 478 <3 BB AL <<H RAR TR,
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Fig. 1 The comparison of physiological characteristics of Quercus liaotungensis
in doubled CO; concentration and naturally forest(1993,1995)
1. %64 7 % Net-photosynthesis rate 2. B§FFIEH % Dark respi-
ration rate 3. B %4 H X Diurnal net-photosynthesis rate
a. HBRMFITHRM Quercus liaotungensis in naturally forest b. XTI HRBE Quercus liaotun-
gensis in check c. CO, f§WTH ¥k  Quercus liaotungensis in doubled CO; concentration

3 IhE

D FEHRRE RGN AT R T ER R E R, CO, M HARE “HE
R 1R A B TR R R R B BRI I A e, AT R B A A7 0 IR BB — 1
RAHIT.

2) BAEMG K  BIEWE MW R EEE BRI RAR A A A AR 5
HIRx CO, 1 B RV 5 R EH C, Y (045 1993 FEMK TF . REFHHA—H, B
EMM., XMERM TR HARNFEESSNE.

3 HHARTITRELE,CO, B THIRFNARNER AL SERBREN
SR, T P IR R A B, BE— P I IESE T CO, X AR R

2 £ X M
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