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Abstract: Using Li-6400 portable photosynthesis system, we studied the differences of leaf gas exchange and chlorophyll
fluorescence of Euonymus japonicus Thunb by the field experiment in summer and autumn seasons in the typical urban and
suburban areas in Beijing city. The results showed that there are higher levels of atmospheric temperature, relative humidity
and CO, concentration in the urban areas than that in the suburban areas, the net assimilation ability of CO, for E. japonicus
leaf is usually subject to the total assimilation ability of CO, and respiration rate, and its significances of difference varied in

the studied months. In addition, the indicators of intercellular CO, concentration, VPD transpiration rate of

leaf-to-air ¥

E. japonicus leaf in the urban plot were higher than those in the suburban plot.

The monthly changes in atmospheric temperature and CO, concentration in the urban areas affected leaf respiration,
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leading to a increase or decrease of leaf respiration rate, in the same time, the monthly changes in atmospheric pollutants’
concentration also damaged chlorophyll and chloroplast of E. japonicus leaf and further led to the decline in its total
assimilation ability of CO,, both of them determined the variation in net assimilation ability of CO, for E. japonicus leaf.
Further comparative analysis of leaf chlorophyll fluorescence parameters indicated that, the total content of chlorophyll,
chlorophyll a/b and chlorophyll fluorescence parameters ( Fv/Fm, Fv/Fo, qP, ®PS1l , ETR) for E. japonicus leaf in the
urban plot decreased but gV increased, showing that the activity of leaf photosystem II was negatively affected by the
increase in atmospheric pollutants’ concentration and led to the damage to chlorophyll and chloroplast of E. japonicus leaf

that really became a cause for the reduction of leaf total assimilation ability of CO, in the urban areas.

Key Words: urban compound environmental change ;leaf gas exchange ;leaf chlorophyll fluorescence
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Table 1 Comparison of environmental factors in the typical urban and suburban areas in Beijing

s - SesaREES KRR CO, W SO, % NO, ¥
it 1 5 L A : ’
. . PAR Ca SO, concent NO, concent
Duration Site T,(C) RH(% ) 2 -1 1
(pmol m~2s™1)  (wmol mol 1) (mg-m~3) (mg-m~%)
8 A Aug. ity 30.02 £0.60 53.87 £1.77 837.00+£19.08  376.91+1.36  0.007 £0.0007  0.014 +£0. 0008
BN 35.14 £0.76 40.83 +2.12 983.70 £15.12  430.22 +6.93  0.037 £0.0030  0.070 +0.0010
® % ® % - * ok ® % * ok
9 H Sep. Y 27.54 £0.86 52.85+2.81 1328.42 +28.9 395.10 £1.51  0.017 £0.0058  0.019 +0.0004
BN 30.54 £0.80 25.97 £1.04  1328.50 £29.2 438.28 £3.46  0.062 £0.0044  0.066 +0.0005
* ® s - * ok ® s * ok
10 A Oct. ity 18.38 +0.88 45.88 +£2.09 892.85 +21.84  422.48 +2.77  0.011 £0.0007  0.017 £0. 0006
/NS 20.10 £0.56 17.07 £0.78 856.15 £21.66  411.81 +4.94  0.049 £0.0010  0.062 +0. 0039
- ® % - - ® % * ok

AR FEXRREE D6 A BRI AR COMRBER M £SE(n=20) , SO,H1 NO, ¥R M +SE(n=3), *p<0.05, % *p<0.01, -p>0.05;
T, RH.PAR and Ca: M +SE(n=20), Concentration of SO, Concentration of NO, : M + SE(n =20) ; 4%t Botanical Garden

MF 2 LA R T R A I K R T 50 R R R TR XA T R 384, AL
R TGS IRXIAE T KM 84 R CO, W EH R, AR A ML a R RER B EESH T
A,

8 AFN9 Ay, ARSI CO, KM I CO, ¥ B B & KR THEY M , HF R R HEL e R R
HIEEZER, VAR AHE CO B A —EFERRELEER, FHX 4R EZEFEHE 2 F
IR B R TR K, HE R PR R ST 5 Y e B 4 3R B R PR A S 5 T (O RE TR T 13 o A R I
YERE @ H SRR R PFRAEF RS R R BRI BE VR R AHR K 20 LS IR e 4 & (An T
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VMR A ), — i VU FEL P PR ot R R BE TR T FH R L T CO, WK BEFH i S M RIRR A A o EAER
T e TR el A ) T PR R A 2 g, CO, YR B 1y TAE Ay el AN ) T P MR T 3R A R 785, T P ol R AR (LA 7
AN, TEH—PBIT . ATTITHEIRX IR T 308 AT X, A REIRERBHE, 0 S0, N0, 55 (%
1), Betay" " I N , SO, RIS YHI AT LA CO, MR, 32675 Yy AT LA AL 55 CO, 48 7] i 7 Rl 11 <
fLBEAZIH A, 5 CO, M ATEIRGE S, 75— 7 T, B T AR M AR ADE & VR FIAH SC B A0 TS PR e &
TERRIER HAT o IRIXIREE T R TG R U S R M SR AR S B0, AT S B0 ot BE D A, iX —
SIB AT T R SRR L SE g P AR EINIESE o
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Table 2 Comparison of leaf gas exchange for the experimental plants in the typical urban and suburban areas in Beijing

i) b HFLAHERE P, SALREE G, Jal] CO, ¥eBE C; WKL T ik FEHERT,
Duration Site (pmol m=2s71) (mol m~2s71) (wmol mol ~1) VPD ) yt10-0ix (kPa) (mmol m~2s71)
8 A Aug. MY 7.53 £1.05 0.0825 +0.0140 207.17 £7.33 2.04 +0.14 1.80 £0.40
NI 7.34 +£0.31 0.0937 +0.0116 271.30 £13.77 3.04 +0.20 2.94 +0.40
A5k, % Change rate(% )  —2.52 13.58 30.96 49.02 63.33
- ® % RS * K £
9 H Sep. i 9.53 +£0.39 0.0889 +0. 0063 197.49 +11.87 2.02 +0.24 1.74 £0. 14
NI 8.33+0.48 0.0783 +0. 0040 226.55 +5.74 3.48 +0.21 2.74 +£0.25
A5 (% ) -12.59 -11.92 14.71 72.28 57.47
- * x * * % * x
10 H Oct. #i¥E 8.89 +0.35 0.0685 +0. 0069 173.51 £24.67 1.22 +£0.12 0.83 +0.09
ERNE 6.12 £0.66 0.0672 +0.0063 244.33 +17. 88 1.96 £0.09 1.3120.18
A5 (% ) -31.16 -1.90 40.82 60. 66 57.83
Ik 2 * x * % * * x *

M+SE(n=20), #p<0.05, * xp<0.01, —p>0.05

10 Ay %228 FER M- B BB IE] CO, ¥k BEAR 38 K THaY b, (H 65 3 SR AR 2 25 O A% T A 4y el R
BH. BaR 1LPRRRSR KRR COWETBE 2R, WA FFRAE LR —3, B LARFIRAE AN 23
He B BRI 4 Tk, b & R RAR I R A BRI R S BN . BISE" SRR R, EKAE
Tk X AN A BAT X A 30 A EEMAE Y A ALY 1ot & REA —E RN TR, 2K 0.1 ~
0. 42mg/m’ i SO, X/ KA KT D EHAT RN UL TR I, SO, XF 4 FhEMI I 6 £ 58 BE 398 TR /F
Mo 10 A KM Bt TAKKY, KRABRBERTIGERAET , SBORH #E b G 2B R CO,REET B
EC

B ELE B R KRN — B SO AR OLE BES) PRI R AL FIPE , iy 3R 5848 s AU Rt
BEMIBGIT & FECELE BESEAR, SRRt & 6 F R AR I 58, X & A2 S EOE e R
HIREAR , FETE o 1 R E A — P S T
2.2 HRURIXIREE SRR FREE T AM BG4 R & B

Y SRR S BN IR R U, AR A R A S B0 SRR 0. B3R 3 AL ABSTH)
SRIXFREE T AR a + b R BFRRTRRXIFEE, a/b 1 B35 K= TREX IR

MHRR S RE TS SO, \NO, HF {5 Y Sk 3¢, 87 A R K AT TR AMEHE SO, Bk,
R FRE RS SO, RE B ZIEAEN BTN, AR b X SO, HBURIER THERR ao JRETE
KRG Y S D RMET MR P EAEMMAOLER A LR MR G2, R ITEEE a+b Ml a/b 728
RN ERR b BE MR, 2K a HAURAAHBERER TRXIFEH.
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Table 3 Comparison of leaf chlorophyll content of Euonymus japonicus Thunb growing in the typical urban and suburban areas in Beijing

®3 HABFPERABSBEXAFETAHEGHERSEILE

I [f] HR H4E a 4¢3 b Mg a+b M4 a/b
Duration Site Chl a(mg-g~'FW) Chl b(mg-g~'FW) Chl a +b(mg-g~'FW) Chl a/b

8 H Aug. it 0.39 +0.009 0.65 £0.019 1.04 £0.011 0.60 +0.030
ENE 0.44 +0.007 0.43 £0.019 0.86 +0.015 1.03 £0.062

- * % * % * %
9 A Sep. it 0.34 +£0.004 0.83 £0.020 1.17 £0.017 0.41 £0.015
ENE 0.40 +0.006 0.60 +0.034 1.01 +£0.029 0.68 +0.047

- * % * % ® %
10 A Oct. FEY) el 0.36 +0.007 0.72 £0.019 1.08 £0.016 0.50 £0.022
ENE 0.44 +0.009 0.43 £0.026 0.87 +£0.020 1.07 £0.086

* ® % ® % ® %

M+SE(n=5), *p<0.05, * %p<0.01, —p >0.05

2.3 AR IR S5RFX IR T R B SRR TS B

AR RIS F,/F, 00 PS I KOG AR, B PS 1L B H O JR WD G RE L 8 8R, F/F AR
Cha/b & & A& LHCP 3| PS I ({96 AEAE53 Al J1 ), W R AL AR 50 6 A 00 95 R 0 X 395 355 0 . ) B8 82 A 7
S YIRS AERSKMT F/F,—H00.75 ~0.852 i3 4 AT, SMIXIREE T Kt 84 1 F,/F, 18
0.75 ~0. 85 X/MEH LR Z5h, B3 Btk B35 MR T8 IXFREE, T Ml B 2050 8. 64% 8. 86% Fl 12. 82%
WIXHEET F,/F #CBE RR TR XIS, T FEE R0 5008 31. 13% \31.28% F138. 14% o Al TLIRIX IR T
- PS UEHIE AR TR L AR E PS IR H L HIL BERCRERBIR XI5 A PrFefik, F,/F, 1T A
BB KT F,/F, FRERE, WK IR AR R ITH T REARFIAAEXT K 84 PS £ BERCR I
il X G AR AR R I B B3, 3 5 9547 MBI IEAE — 8L

F4 ABFPRFBESBEAZ TR EGHRERLS LR

Table 4 Comparison of leaf chlorophyll fluorescence of Euonymus japonicus Thunb in the typical urban and suburban areas in Beijing

Dllji.ltﬁi]on Ho, Site F./Fy, F,/F, gP gN @PSTI ETR
8 1 Aug. i 0.810.004  4.2420.112  0.7320.032 _ 0.8020.011  0.33£0.020 _ 110.77 £9.34
N 0.74 +0.004  2.92 £0.069  0.52£0.021  0.90£0.008  0.18 +0.014 75.03 £4.98
BE(%)  -8.64 -31.13 -28.77 12.50 ~45.45 -32.27
% * %k * ok * ok * %k * ok
9 H Sep. K 0.79£0.002  3.740.041  0.50+0.028  0.83£0.007  0.20£0.011  112.23 +6.24
N 0.72£0.007  2.57+0.082  0.37£0.017  0.87£0.008  0.12 +0.007 68.97 +3.80
BE(%)  -8.86 -31.28 ~26.00 4.82 ~40.00 -38.55
% * %k * * ok % * ok
10 A Oct. K 0.78 £0.004  3.540.075  0.41+0.019  0.78+0.014  0.19£0.005 62.35 +2.595
N 0.68+0.011  2.19%0.115  0.31£0.013  0.80£0.020  0.12 £0.005 40.14 £2.417
BRE(%)  -12.82 _38.14 ~24.39 2.56 ~36.84 -35.62
* %k * %k * * * %k * ok

M +SE(n=20), * p<0.05, * * p<0.01, -p>0.05

FeALEFE R R B gP (AR PS [T R AR AR ERE I Tt T A, Ik PS T
SRR M FF R o Sk KRB T PS ILJEAI L F32 0Kk QA 3B JFRES, B i QA BRI Mo
qP ik, QA EHTAMILA QA FYRBA, B) PS I s AL G PER A ™ o JEBIL KRB gV RE PS I
RE AR BN IEREA REF Tt i &3 Mg T ARt fhae B i AFE BLSF AR BE , gV 5 SR IAOL &
RERR TR0 BE O RESL R BT RES A K2 o gP 1 gN WIS HUR BRI 34 WK B RO R FRTE B . HI3R 4 T,
SRIXEREE T KM B R [ g # 2 2 BUR B IR TRR X PR T, 1t A 3R X 30 858 B AN R ZR AR AR T K 351
PS I S B2 F 0 BRI HL A, P AR B Y BB A T R e P 2 S 4 9 EL DBk 2>, ot 5 v 733 BB T R 11K

http ://www. ecologica. cn



3482 E oA ¥ W 29 %

gN BIZALREH S qP AR, SRIX 0 5 50 3 it 8 s TR X 3R, Ui B IX 3R 5 T R RE A T RSB IR
IO AR LG 1138 A, PS 1185 3 iy AR AR S RAFEHIC, 7T LA AR PS I WM i It e, TR 37 PS I SRz Hh o
e N 20 RE M 5 R A E o

PSSR TR R THR(OPST = (F,' - F,)/F,") 2 PS I REHITEIRZ —o WA OPS I MR
T PSS A AE AR 2 R P A1 60 T B SE PR IR0 L REF AR AR, AT R BRSEBR Y PS 1L S B H Lo AT B2 R
BRSP4 AT IR IK SRR T o A OPS 11 35 Bbk B3 MR TR0 X 36 55, WA 0 BE K, 4031 K
45.45% \40.00% F1 36.84% o LKA T , KB i PS IL N A AT Y6 A28 S L A 280 2R A S e
o ETR JgRIGE M T3 E R SR X FREE T KM #4719 ETR #84% 8.2 ROIR TRRX R85, AR R BE
B4 32.27% \38.55% 1 35. 62% , ] WIRIX FRSEAH T R BG4, AR TOLE1E R

WRIX SRR R B POESEZER R T ENDEEE RGO 2R 1L , 75— B LB T Ik
XERSE T 15 MR BE TR SO i Ot e G Z R HOR S BE ) TR E R,
3 Fit5ifit

WX R A, WR R IR, AR ROV T 8500\ CO, YR BE TR LA BROK (b RI5 5, i8R
HENZEZ IR REE GG E . EREHEFMNT EARFTAARA G, K w7 2508 3
2R JfLIE] CO, W BEI AN , ¥t B A o B AR AL B M1 o

SIHTREA BRI B 4% R a + b R E IR TRRX RS, X SEAEXT M 19 MiaE Tl X (32
SEHRALRE R AR B SE R—B " R S B R IR X A #4 [Rl L AE 1 T IR 22—

PS IR A AU 3 SR IR I T A B U R AL ™ o B AFERRBLEA — KI5 444 (i SO, B SO,/
NaHSO, ) FIEIIR G B i SRR BE R A 1 B BT IS, B &k B SO, M Bk AL & IR AL , 25k
A PSTI (g iy F & 38 & P ; 386 T (1000 pmolm s ™") Fij SO~ b3, BE# SO3~ W FE (5,25,50,100
mmolL. ™) {9487, F,/F,, \qP ®PS Il AR ; Tt 46" YR R SHL= A K 4 FhIR IR AT RUSE 0,
DA NO, W BE IR AR EE, BB AT AR BE (25 g - m ™) R IR B B [ A 2 (1,3.,5 7)) A [5]  Bf i] Acb 350
(2h) R [RIHRBE (40,60 80 100 pg-m ) BFN 7 2N WA AT B AL , B 5 Acb 2 ERF 1] 0 2B AL 0 9% B 1 1%
.4 B F,/F,, F,/F,.qP @PS I #8 R EWEAR gV 2 ETHES . ALK, HRRTOLSHHZMLSRTA
Ffoh, A —HUE T FEMK S IR, M i Sk PS LAY DI REZ 2 T SRR . PS 1L RL 0 A BDL RER,
sk # M Cha/b FHH E 51Kk LHCP 2| PS I A4 REFE 13 RE 7 FARG 5 SR A RO OL BE T T AR DB AL 22 5 4
B L BB , St T 3 RE T AR, M-SR AR D RE P T ARt A2 S BE ARG R LU B 5 SR IX BR35E T i e
PS I i H 0 S PR R B S BB AR R AR, D& i TR R IR, XL R 9OR S BN AL 1k, A2
PR BRI T RIX M RObE R TR

AW I RS 2R R DGR AT M B A7 38 S Ti7 31358 28416 B9 iy i, 33K 7l o 7 BB A S IR A IX.
WG E GG R Y R A A SRR A . T, X SR B B B AR - S s B
RBEAT ARSI S o ABT T A RAEBUSCIR T BR8E T R 2 4F B M 3147 , o th 0 AR RERE 2 LA [
BRI AR X S PR IR T PR S AR AL R e A AR ST R ARHAE , °T N KM S SR IX R G I T AE R Y
15 B3l P LB ST SR AL LA,

Y R BRI AR FFEDTFER TR A AL T i Aot AR B A SR AE L B S, M PR 5 Aot
B G AR Ot & B R AR T RN

WAINE G L AT , B FEIREE A T SCEAE R AP IR IR A 5 10 23R S B e RAR K
AHREE, BT LIS S 365 BUG S R SRS & K AR X iy PR35 S 2 A B 6 R ST BT i 2
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