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Effects of elevated atmospheric CO, concentration on mung bean leaf photosynthesis and
chlorophyll fluorescence parameters. HAO Xing-yu', HAN Xue’, LI Ping', YANG Hong-
bin', LIN Er-da® ('College of Agriculture, Shanxi Agricultural University, Taigu 030801, Shanxi,
China ; > Ministry of Agriculture Key Laboratory of Agricultural Environment and Climate Change , In-
stitute of Environment and Sustainable Development in Agriculiture, Chinese Academy of Agriculiural

Sciences, Beijing 100081, China). -Chin. J. Appl. Ecol. ,2011,22(10) : 2776-2780.

Abstract: By using free air CO, enrichment ( FACE) system, a pot experiment under field condi-
tion was conducted to study the effects of elevated CO,concentration (550+60 pmol + mol™ ) on the
leaf photosynthesis and chlorophyll fluorescence parameters of mung bean. Comparing with the con-
trol (CO, concentration averagely 389+40 wmol - mol™") , elevated CO,concentration increased the
leaf intercellular CO, concentration ( C;) and net photosynthesis rate (P, ) at flowering and pod
growth stage by 9.8% and 11.7% , decreased the stomatic conductance (G, ) and transpiration rate
(T.) by 32.0% and 24. 6% , respectively, and increased the water use efficiency ( WUE) by
83. 5% . Elevated CO, concentrationhad lesser effects on the minimal fluorescence ( F,), maximal
fluorescence (F ), variable fluorescence (F ), ratio of variable fluorescence to minimal fluores-

m

but increased the F, at pod filling stage by 19.1% and decreased the F, F , F./F , and F /F

m 9

by 9.0% , 14.3% , 25.8% , and 6. 2% , respectively. These results suggested that elevated CO,

concentration could damage the structure of leaf photosystem Il and consequently decrease the leaf

cence (F /F,), and ratio of variable fluorescence to maximal fluorescence (F /F ) at bud stage,

photosynthetic capacity in the late growth phase of mung bean.

Key words; mung bean; elevated CO, concentration; FACE; climate change; photosynthesis;
chlorophyll fluorescence parameter.
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1 A A SRR B A ) 2 - i ) FE B AR Ak, e ER
CO, M FEE M Tk F A AT AY 280 wmol + mol ™' L F+#|
2005 41 379 wmol - mol ™. A ¥ESE H I HC s~ LA
5’5,%}2‘? Coszﬁiﬁﬁﬂ\] 1.4 pmol - mol™! - a”! ,
BT 10 ARG KR 1.9 umol » mol™ - a™' . AR
5 I B HE O S (SRES) TR, 2000—2030 4 (7]
BR CO, W FERFIE N 40% ~110% ,21 HE42 b4
Bk CO, MB35 2 550 pmol + mol™' . €O, &6
AR R, R AL DB VER B S
[ AP 53 BE 8 55 2. KA CO, R B T v 23 52 Ml A
WIS A AR 7E 8 COMREET A N VF 2 4 )y
SR Cy ) A 0 30 90 528 308 T A, 1 — ey
20% ~40% . E N ANFEF R CO, e T i X
YIS E DO S E R b AT TS ER
ZRTERE S FF 1<% (open top chamber) 5514
THEATI, FUHIFES A KA CO, & RS (Free
Air CO, Enrichment, FACE) ¥HEH M4 K528
PEATIFSE H AR /DA RIE ™. AR BF 58 A AL st B
() FACE V-6 , 83 T CO, HkE T vt 21k
FHAI SR R ANCSEL R, hy o — 25 B VR 0 %
CO, ¥ B2 T =1 i o ATLEE P2 (A6 S AR 4.

1 #H¥E7EE

1.1 R5AR

IR T 2009 AFE7E H E Al B2 e B 11l g 5
HbHEAT , 12 Jk WA T b 3 T B P B A (40. 13° N,
116.14° E) , HUEAFAPGM. - 582 JE 45 1,
TIEHHT22.8 g - kg™, A 1.4 g - kg, BHEA
104. 8 mg - kg™, HE4P 98 mg - kg71 ,pH E 8. 7. fit
R G MR A, HILTEE KA R EE
it SR e AR X R E AR AN AT bR
55 emZEAq AEFH 80 d 214
1.2 kit

FI AT b E RO B2 ekl PREE 5 TRk K Je bt
SEATTEIL 5T B T 19 miniFACE 30 R 4 k4T, R4
YEY A 7 X 42 -G8 E. miniFACE X565 R 48 #4
BB G AE 45 W SCHR[9-10 ] . FACE 8l CO, i8S
B 6 H23 H—10 A5 H 4% His <A N6 :30—
18 .30, &K [E] AN ..

IR 2 AL PR X IR (CK) , R CO, B
549 (389+40) wmol + mol™ ; FACE, K’<. CO, #k J¥
34 (550460 ) pmol + mol ™, K HCEA PR 2 Bl AL X,
Hi%it,3 WHEE. 550 pmol - mol™ & 2050 4F 1] fiE

BB KRR CO, e, BIAHIFE RS FACE #1 H #r
W ,390 wmol - mol™' J& H HiT HI[E] [ 4R 2544 T 1K
R CO, Wk . RIS (L H A 25 em, AR
20 em, %1 6.5 kg) , FERTRIE K, AR 3 7, HX
KEE 5 BiFP T3EF B+ 1.5 em A245.2009 47 A
1 HAEFR, B 5250 FACE P& Fnxt fe el o | &
Rl 4 25 Ah5E 1 R R IT IS [T, A R 1 2
R, BT 6 /K. 55 2 R A BIFE B AEA 20 ¢
WERR %% 55 30 d BT, RO AR, AR
3 Bk, B H RIS ZE P K R, ok K st
BesK , FE Rt £ 7 1k AR A, TR bR A H
WA H FACE FIXt IR AL HH M —FL.
1.3 EsEtr Sk
L3 1OEAERNE RS () 54 d) (R
e XOEE SRS HT R4 (Li 6400, Li-Cor Inc, Lincoln
NE, USA) #HE A7 AR 52 38 I 22 . I 2 B[] 2k 9, 00—
11:30, B/ XAT PR 3 HRak IR, 4 bkt B 2]
A1 R st eI Rl it AR (P,) VAAL
FEE(G,) ZEBHEF(T,) MM COWE(C,),If
A KA FIFHRCR (WUE ), WUE =P,/T,. FACE &
PBEEFE 550 wmol - mol ™", XiF fifd jBl Py 4t i %
CO, W EVELE 390 pmol - mol ™. I & i {ff FH P &
LEOLIR, Ot & 1l & % (PPFD) i 1600
pwmol » m™ + 7' IR ERELE 25 C.
1.3.2 MR EDEI e ERRS 40 d(FE ) M
67 d( SR , /N XAT R 5 MRak AR , B iR
VEHUEIEES 1 B o &It A, FH I By e e £ i
F 3G R 20 min 5, 4 4R ROEOGL(PEA,
Hansatech , 5 [ ) Jlll 22 M2 Z 01 4R ¢ 6 (F,) Flie K
WHE(F,) , W& wE R 9.30—11.30. HiT5 F,
(F,=F —F ) F/F f F /F “Hg 52550550
1.4 Bt

K H Excel 144147 2048 b BR324, ok
I SAS i+ B Duncan 3 T4 A p 22 7 i
EMAHT.

2 HRE5HM

2.1 CO,MREEFmXTa it it &S5

H 1 AT, CO VR EE T Jo , TEAE e Bl 4 it
R (P,) FHE CO, M EE (C,) 5] Xt
WETFE 11.7% (P<0.01) F119.8% ( P<0.05) , <AL
SE(G.) FHE32.0% (P<0.05) , M Fi 7% B 3
(T.) FFE24.6% (P<0.05) , /K2F| 0% (WUE)
1411 83. 5% (P<0.01).
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Table 1 Effects of elevated CO, concentration on P, C;, G,,T, and WUE in leaves of mung bean at flowering-poding stage
( mean=SE)

fb B O AR P, IR G, AT, KPR WUE JaE] CO, kB
Treatment (pmol + m™2 - (pwmol + m™2 - (mmol H,0 - (pmol CO, - C;

s7! ) 57! ) m?2 s mmol ™! H,0)
CK 11.70+0. 20A 0.17+0. 00A 2.30+0. 05a 5.09+0. 20A 251.7+1.3a
FACE 15.77+0. 12B 0.12+0.01B 1.7420. 19b 9.34+1.16B 276.4+5.9b

CK . %} Control; FACE: (550+60) pmol + mol™ CO,. [HIZIAR[E/N KRG FHE4> 5l 3% db B8] 22 57 1 2 ( P<0. 05 ) FlH & # ( P<0.01) Different

small and capital letters in the same column indicated significant difference between treatments at 0. 05 and 0. 01 levels, respectively. T [A] The same be-

low.
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40 67
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B 1 COMETHRMER M A HIRTIC(F,) JRISE(F,) TSI E(F,) F,/F M F /F, 50
Fig.1 Effect s of elevated CO, concentration on F, F , F_, F /F and F /F  of mung bean leaves.
CK: %18 Control; FACE: (550460) mmol - mol™' CO,. #* P<0.05; * = P<0.0l.

2.2 CO,MREAFMGEM FHERIOCSEN  F, TE6.2% (P<0.05).

A0

s
I 1 B AR (IR 40 d) . CO, TR HETT 5 % noo®
SRRSO (F.) kA (F.) i COL M1 56 VE PR JERL 76 I ATHY

WGSC(F,) F/F HF/F A REFRI MRS R CO, W E T, A E -1, 5- 8 1R 2 1b/n & i
K (HKJ5 67 d) ,COMREEF R4 Tt F o3I (Rubisco) A # COARAN, 7 CO, ¥R B AT LI il 4
19.1% (P>0.05), F, FFE9.0% (P<0.01) ,F, FKE  POLMFW, BN & Co, Wk n LIS C Pt &
14.3% (P<0.01) ,F /F, F[#25.8% (P<0.05) ,F./  #R4EE"" KA CO,ME TR REMS L UERT Py T
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TR, B8 g L I TE AR e A R RN
T AR AR R, CO,WIETHE R,
AEIE A T L fR] CO, HREE (C,) TH 9. 8% . %
WIS KA CO,MREF = YA N CO, MR
SIAHN T, ANERT LA AR ) 6 i A 2%
MRECEEAR(P) SR T 11.7%.

KA CO MR EE I 23 52 W Al W) S AL By AR B
CO, RIS ALIKRTF, m M B CO, RE Al A AL 3 56 4]
(TEiEE T EmE R AR SR AN L) . FE R E COo, T, R
FLOCH AT e S R . — 5 T, SR B CO, ffi BT iR %
PERG I, S0 K MR T R TR P A0 (43 IO A
T—I7 T, CO, {20 A P9 7 T R Ak, 52 1) 225 % I 7 Vi
JE 22 ST ALY 5 R AR 22 8] A AR
e AL TR B, KR CO MK ETH S S i
FAILTE T TR 22% . KAL) 7%
JEAE DRI /D — BN 20% ~27% 101, T g
T T BRI A BRI, A K 2 2 (WUE)
W T T AR R, KRR COMRBE T R,
GERFSILFETET 32.0% (P<0.05),HF
SHIRE(G) TR, MR ZEBHERE(T) THET
24.6% (P<0.05) , /K43 F 3R (WUE) #8n 1
83.5% (P<0.01). AL T BT [, L4 25 05 1 FH I
55 , M EERE TR R S R R AR KA R
HEER. Aok RS, KA E S & 1 C L
I ZE 1R S W] R s S EO Y L L SRR
K E AT BN .

WG FRYER S T (PST) Iy H ik F
SEATF R T i, B 5 i R SRR R A K
e KZOEF 1 FJe PS I FP 0 Ak T 5¢ 4 56 A1 st
7=, Al I WeiE it PS T A4 L T 15 3 175 0, i
W R RSN 20 min 504 ATARSEE F OB T
JRRTHL T2 K (QA) IR R G, F./F, F1 F /F 4%
IR PS I BB AE I NS B R PS T AY e KOG
PE2AROR (JRPDERER AR ) B X T %S
B AR AR /N AN ZZ R A S A B 1 3
TR R F /F OE T A0SR R ) P &
It H 586G s % U, B, F /F, fE
R WAE X e R R R8RS R e 25 A e R
MEIEA R A2 I RE B g BEARFE AR 3 Co,
W TR AT AR O A VR FE RS 5 B B & CO, ik
FENG AR = EIE IS, R VR B CO, X HE Y
A 0 (2 TR FH IR [ ) A2 K 7 8 347 7 2k
ARWFFE LB AEE W (FE 5 40 d) , CO, e FE T i w4
SR SRR DO (F,) B RPEOE(F,) (AR

WIH(F,) F/F U F /F B 83 e g0k
(# )5 67 d) , CO, VR T = i 2 T Fr 2 R W) i
BEC(F) M 19.1% (P>0.05) , Fx K%G(F,) .
ARG N (F,) F/F, F1 F /F, 4 5 K 9.0% .
14.3% .6.2% 1 25. 8% , 75 5t i 3. VF RAZERT A
b F REINUEEE PS TR 0 K A T AN B 3 s 1 1
IR, ALK CO, MR BE T i 5 4% AR R a9 (S8hE
1) PS I S v Hh 0 235 44 7T R 37 2 IR, Sk i 4
MR F, F, F/F FMF/F K FBEBER. KK CO,
WETHE G, @RS 1 (PSIT) B 715 8 BE
T3 BRI T 2R (QA) R IR RE ) DR G T &k
SEREFEHARCR YA P T [, X BB R UL KK CO, 1k
JE T ok 4k SO A VR FH 32 204l X mTRE &
TR COMBERIE T a2t A% 1 4,
W, REEYM R A R R, B ObE
RS20 gE S W, CO, Mk BE A% B S R T A
F/F, ® F/F, JF & co, ¥ & 7+ & (700
pmol « mol™ ) & R H F /F WA BT
L ; Hamerlynck %[8] XF Larrea tridentat ( — P& &%
HEAR) BIBEGE & B, CO, MR EETHR X F o/ F, & B
SR AL UL A R R R BOE SO CO, MR
{18 JSZ IV R AN Ti) ) A o i S

S 30k
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