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Effects of Elevated CO, on the Growth and Photosynthesis of
Anthurium andraeanum
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Abstract: Anthurium andraeanum cv. Arizona was potted in three plastic greenhouses with top open. In each of
the greenhouse, CO, was adjusted respectively to 36030 wmol CO, mol" (Control), 700+100 wmol CO, mol* (1),
and 1 000+100 pmol CO, mol" (T2). Plant growth, net photosynthetic rate, activity of photosynthetic enzyme, and
other physiological and biochemical characteristics were determined. The results showed that the plants grown
under treatment T1 for 30 days increased in plant height, leaf area, and fresh weight by 12.8%, 2.39%, and 29.2%,
respectively, and by 8.7%, 1.81% and 27.2% for treatment T2, respectively, compared to the Control. However, net
photosynthetic rate (Pn) in treatments T1 and T2 measured under treatment conditions at that time were 27.0% and
33.8% higher, respectively, than those grown under the Control. Pn in T1 and T2 treatment measured in Control
condition were also higher than that of the Control. Elevated CO, caused a marked increase in soluble sugar and
starch accumulations in leaves, but significantly reduced their stomatal conductance and transpiratory rate, there is
no evident difference in chlorophyll content between the Control and the treatment. In addition, elevated CO, had
positive effect on Rubisco activity, and glycolate oxidase activity apparently decreased in leaves.

Key words: Anthurium andraeanum; Net photosynthetic rate; CO,; Growth

BT ARKESEN, K CO, IREEZEE L WM { /KR CO, IBAR T — Loy 5 &

Fr, v 2 21 #H KK E F] 700 wmol mol!, CO, C; ®H)I CO, M &, KPR CO, ik B 3

WEF R 5 R E B MN, 5w H Y i A4 35 A4 4 At BARSHEY N EER I BREENEYRN LS

WIER, A IRE BTN S IRBITH R IEZI BRAEIA 7, RN A =P B E ) Z N R COo, iR
KM B 2004-12-10  #3 B :2005-05-16

BEWE . AHERFEESE ST (04105806) ;7454 BRE2 1S HARITE (003062)
* i WAEH Corresponding author



http://www.cqvip.com

344 Pt W R AP F ]

F13%

CErerp AHIRE CO, IR EHAR CO, L) 314t T
FREMHED, CO, WEA R BB KIS E
B, BOEBAER, MEEDETRER, BERe
KSR AR, aEpHiEt, v e
R EK, WnEDES. P58 CO, IKE
HETHEDAWNAL ARG ER S EEYE
M E, T BERVAEFPHRAERFEX. KB
BER 0 a ¥ (Anthurium andraeanum Linden) J& H
PRIEAr T R BN Z—, B iR E K
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WSO B F AR S HE RN
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AHR.
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99.5%. R T 2003 4E 10 H 13 HE 11 A 13 HE
AR I K 2 E 2 5 LT .
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Table 1 The effects of elevated CO, on the growth of

Anthurium andraeanum

AbEREtE bR B LNy i g EEE/R
Treatment Treat-  Plant height Leaf area FW/plant
duration  ments (cm) (cm2) (g
(Y]
0 Control 17.98+1.44 13579+5.68 19.75%1.12
10 Control 18.06%£1.80 136.39+868 21.0L£1.45

T1 18.28£1.75 13801+ 599 21421196
T2 18.561+1.29 138.08%+9.26 2221187
20 Control 18.441+2.21 13783+826 22.611.68
Tl 18.69+1.60 1396711037 244%2.18
T2 18.76£1.50 13898+13.88 25.0%1.79
30 Control 19.53+1.79 138.21%£7.66 250%+1.92
T1 22.03+£2.30 141.51%5.74 3231238
T2 21.231+1.29 140.71£1496 31.81+2.27
CO, concentrations in Control, T1, and T2 are 360+
30 pmol CO, mol”, 700+100 pmol CO, mol", and 1 000+
100 pmol CO, mol*, respectively.
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HHIELEEHEE N 6.85 wmol CO, m%s', T2 A K
HIE T A 7.55 wmol CO, m?s!, MRS CO, IE T
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Fig. 1 Changes in Pn (A),Gs (C), Tr (D) of Anthurium
andraeanum measured in the treatment conditions and

Xt C EIRUL, F AR QLA BILR) fit
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Table 2 Effects of elevated CO, on the contents of soluble sugar, starch and chlorophyll in A nthurium andracanum

Pn (B) measured in control condition after

exposure to elevated CO,

ST 1 e YRR s Chlash
Treatment Soluble sugar Starch 1 Chl a/b
duration (d)  LTecments (mg £ DW) (mg g FW) (mg g~ FW)
22 28
0 Control 10.7+£041 8.06+0.82 2021012 2.6410.13
10 Control 11.7£0.84 9.65+0.87 2.31+0.05 2.19%0.12
Tl 16.2+0.35 18.95+1.45 2.63+0.09 2.24%0.15
T2 144%1.15 19.49+1.58 235%0.10 2.3010.14
20 Control 1241+0.93 15.63+1.24 2.14+0.26 2.47%0.11
Tl 11.7+£0.70 25.78+2.06 2.36+0.17 2.371£0.09
T2 13.8+1.24 31.26+3.71 2541024 2.40%0.10
30 Control 13.3£0.96 21.34+1.98 2.0610.09 2.271+0.08
Tl 15.1x£1.05 35.36+3.24 2.16+0.11 2.36£0.07
T2 15.0+0.92 40.52+3.65 2.15+0.07 2.30£0.06
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Table 3 Effects of elevated CO, on activities of Rubisco and

glycolate oxidase in leaves of A nthurium andraeanum

bEERTfE)  AbER RuBPH{LES/ LK
Treatment Treat- piltE =Y. EEAA. ]
duration  ments Rubisco GO

(d) (nmol CO;

mg” protein min™")

(umol glycolate oxidase
mg'1 protein min™")

0 Control 16.91+1.23 223%2.14
10 Control 17.3+1.71 2541196
Tl 19.9+1.35 20.8%+1.85
T2 22.6%1.29 20.6%1.52
20 Control 13.1%0.71 125+£1.08
T1 15.9+0.97 11.4%1.18
T2 16.31+1.42 11.5+092
30 Control 13.43%1.25 1831126
T1 18.4%1.72 9.84%1.16
T2 16.1+1.34 8.821+0.91

IEHKS CO, FBEEMT, &AM ER L EM
KA ERHRA R TR, FREUEIH L AR
T HBLEFDEE TR, XA LA FRR:
— AL R, RUE I P uE R B RT B
SEFYMN, BEERK CHREF H %, It
W R BIXS %A 1 B AT SO0 i i 2 B0,
ZERKOT R P RAT R B R N BE, 5 R
RTEERNSE AHARNG CO, WELHESK
T, £ KT N LIEPRRE F RREEET
W, T7E & N B ] — EARFFR R DL G e,
LARX PP IS AR T f8 5 RE R ON AR GL Y & R
HK HEREFE X, B CO,KRET, MR CO, &
3 40, Rubisco 47 55 [CO,J/[O.] 8 K, F F T 1 55
Rubisco FIRRILIEYE, KRR CO, IKEHET
AKPAEMHFRAHENHEZESERAEUE
ZAL, B RRRER &AL EE RN, & COo, KE
RFHEDECEER, FHEDH T NER SRS
B, XKL & YR REREE YA R Y s
MM IR . E A, FHEYEYERS,
AR T1.T2 A EATE 30 d BFEREFE 53l b
Xt BN 29.2% .27.2%, Titkm¥EmT 12.8%.
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