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Abstract:

A pot experiment was conducted to study the effects of simulated acid rain on foliar damage,
chlorophyll (Chl) content, membrane permeability (MP), antioxidant enzyme activity and gas exchange
parameters in leaves of 2-year H. mitabilis seedlings. Four gradients of simulated acid rain solutions of
pH 5.6 (CK), 4.0, 3.0 and 2.0 were used. Results showed that the leaves treated by pH 2.0 and 3.0
showed visible injury spots to various extent. The membrane permeability (MP) increased significantly
after acid rain stress with an extremely significant negative correlation to pH value (r=—0.961**). The

maximum catalase (CAT) activity and peroxidase (POD) activity were observed at pH 2.0(48.75mg *

min % g'l * FW and 77.69U * min™ * g'1 * FW, respectively), while that of superoxide dismutase

(SOD) activity were observed at the pH 3.0(216.80U * g'l * FW). Chlorophyll a (Chl a), chlorophyll b
(Chl b), total chlorophyll content, Chl a/b, net photosynthetic rate (Pn), stomatal conductivity (Gs) and
transpiration rate (Tr) decreased with decreaseing pH value of pH, and intercellular CO,concentration
(Ci) showed a trend of decreasing first and then increasing, while water use efficiency (WUE) was
opposite. The visible damage threshold of H. mitabilis by simulated acid rain was less than pH 2.0, and
the threshold on the physiological activity was among pH 2.0 to 3.0, which indicated that H. mitabilis
had higher tolerance to acid rain stress. This study could provide theoretical reference for cultivation
management and resistance screening of H. mitabilis, and offer basic theory to choose the greening
tree species in Southern cities.

Keywords: H. mitabilis L. simulated acid rain photosynthesis antioxidant enzyme activity
s B 31 2010-11-02 &[5 H #1 2011-03-08 B 45 hiw & 4ii H #

DOI:

F Supporting info
k PDF(435KB)
F [HTML4A 3]
b 27 CHR[PDF]
b 7% S0k
k55 5 A5t

FAEASCHER G AR
b ADAFR )55
PG E B S
b 5IHASC
F Email Alert
b0 RS
bW A

AR 3R A A OGS
P AR
b LR
FOGEIEH
F PR
[ EY
b XA
b L
(i
AR
b IMIEEE
k iHIGE A
F Article by Wang, Y. J.
F Article by Deng, S. H.
F Article by Jiang, J.
F Article by Shang, H.
F Article by Lin, B.
F Article by Sun, Y. Q.
F Article by Hu, X. M.




HETH :

5 U R BT H (2006BAD03A0104-2), M 1145 # / J1 H 15 H (10ZA059)

AR - XSHAR(1968-), 53, WU IIE NN, Bid%, FEMH IS TR WA I 5 P IR AR F 4865 50 56 7 T
HIWf57 . E-mail:shdeng8888@163.com

YEH R A TR ZE(1972-), 95, S MA@ 20%, 04 S0, F ZNFHIREKR] 34 TR 7RI
E-mail:wwyyjjl1972@163.com

YE#& Email: shdeng8888@163.com

2% K-

[1] AF0esE, FORAS. IR RO RELAA ) S M T ik
[J]. PHdbRRe 54k, 2006, 21(4): 23-27

[2] FRME IR, BRE AT AR i Fy 9 75 e AR BRARE L (1 5 1
[3]1. &NVIRIEY, 1996, 15(5): 197-208, 227

[31 3 B, ZWHAH, AA Y, & 5%, FHEX, RR%E. BHURMXHE (Brassica napus LYK =& K
]
[3]1. E&244R, 2008, 28(1): 274-283

&

[4] Sant’ Anna-Santos B F, Silva L C, Azevedo A A, Aradjo J M, Alves E F, Silva E A M, Aguiar R.
Effects of simulated acid rain on the foliar micromorphology and anatomy of tree tropical species
[J]. Enviromental and Exprimental Botany, 2006, 58(1-3): 158-168

[51 B 7, Fmede, W EREy, JRafds, g, AR S 5 pLEL S fa i Kt o Tt e
[3]. &NVIREERE 4, 2003, 22(5): 632-635

[6] 773G, RIRA, AiEwE, 2, W EVR SR W T b7 /N 22 A BRI 5T
[31. hARRN 2R (A REHERR), 2008, 39(1): 19-22

[71 FEZ, RWA, A, I 5P AT HUR I 0 RSSO0 0 R 1) A 2 )
[J]. ZHERR:, 2009, 37(21): 9952-9955

[81 WaiU, i iar, bhisese, % W, JA . WU MG N REX R B AT AR LI
[3]. M A9, 2008, 19(6): 1179-1184

[91 & FF, £xXuh, w8 H ERWHF I LEd
[J1. T8<5%, 2006, 24(2): 70-77

[10] Bk 4%, 2EY), 4. PETERE SR
[M]. db5t: )& 4k, 2005: 152-157

[11] XA, DL, R, v EAR Ak
[9]. P EA R, 2008, 24(8): 315-320

[12] BkHIE), Bl BH, BREETS. RIS 22 B 5T
[J]1. %52y, 2003, 34(3): 201-203

[13] B 25041144 TR R 5 YL IR Sl 4oy #
[J].74)1|3F4%,2001,20(4):63-65

[14] 14 o, S . 3PP ARBE BRI P 5T
[J]. 247, 2004, 21(3): 191-195

[15] © #a, @G, XD, MAal, 2T, Aok b, BRI X 1270 FMAE A (145 55 B S e v
[J]. PRGN A4, 2004, 26(3): 270-276

[16] Z=44. A A B AR AL S2 0 T BB
[M]. dbst: E258E HiHt, 2000: 261-263



[17] PREERD, TWEE. FH40) 4 P sligde 5
[M]. J7 M S B T ORA% R4, 2006: 81-84

[18] AFHHE, & &, 1 A, 4R SE
[M]. W&/REE: Me /Ry DMk K24 ik, 2004: 110-113

[197 HANFL. BUACAE Y A= AR LT ST BOR
[M]. dbxi: K& Hihtl, 2006: 40-42

[20] Penuelas J, Filella I, Llusia J, Siscart D, Pinol J. Comparative field study of spring and summer leaf
gas exchange and photobiology of the Mediterranean trees Quercusilex and Phillyrea latifolia
[J]. Journal of Experiment Botany, 1998, 49(319): 229-238

[21] Foyer C H, Descourvieres P, Kunert K J. Protection against oxygen radicals:an important defence
mechanism studied in transgenic plants
[J]. Plant, Cell and Environment, 1994, 17: 507-523

[22] Ligte, EH, CHE, B % BEIERN AR S A5 far S B A A K S At <N
[9]. K L ARFF243R, 2007, 21(3): 99-102

[23]1 BTHER, ILEB, HEHTIR, M. 28w R AR SRMICR (e Al R R ZE BT H )7 KoK oy R %
[J]1. ZE7&%4R, 2004, 24(8): 1679-1686

[24] JATHg, whb 2, WIHEES, sKiegR, JPR MR, M C O, WELF (Pinus koraiensis) Bl I & £ FEZ ) 50
[J]1. A=A244R, 2008, 28 (1):423-429

[25] XIS, AR, X M8, kA, TRA . SRR AR T
[J]. M 2£4R, 2005, 22(4): 335-338

[26] Sz, SOkl BRAESE. BIIRR R L Ah Ao b A= 47 2 1) 5
[J]1. A4, 1989, 9(3): 274-276

[27] B Bk, W, MMM, o 8, £ Oy, BR A B IR et AR B AR AR M 1R S R
[31. PEANER2E, 2010, 43(15): 3191-3198

[28] ¥ M. Wi
[M]. dE5T: rhEAL HH RRHE, 2002: 433-436

[29] ERNLL, J& 75, 85 KF. SFEPUIHERD - A A5 oWl A QT 0T I W Jo A6 7y e 1
[J]. PRBERlE, 2008, 29(3): 799-803

[30] i, $Eiete, XN, B R SRl A A 0 0%
[J]. BREER}Y:, 2002, 23(5): 42-46

[31] £ VL, 5REFR, M2, B o, RUROUER TN AV & v Gt (1 AR VA A B 1 1) 5 g S LA e AL )
[31. B FIAEZS244R, 2010, 21(3): 577-582

[32] Shan Y. Effects of Simulated Acid Rain on Pinus densiflora:Inhibition of net photosynthesis by
pheophytization of chlorophyll
[J]. Water, Air, and Soil Pollution, 1998, 103(1-4): 121-127

[33] &360h, 11 ¥, 25 1, W4, 8 3, WREET, & &, & 7. BRI X RITERE %) i AR KRG A A B 52
[3]1. B4R, 2009, 29(11): 5986-5994

[34] BhWEES, BERKSC, A% . BN XS 4448 SR TR0 R S 4 A IR s i
[J]. AR %R, 2007, 21(4): 409-412

[35] Farquhar G D, Sharkey T D. Stomatal conductance and photosynthesis
[J]- Ann Rev Plant Physiol, 1982, 33: 317-345

[36] 6 CH, Wk, Wz sC. BRI M XTSI A K. A RNk 40 5% i
[31. #1244, 2006, 14(2): 93-99

[371 & T, $EIRAE, XU/NAK. T SR AR AKE M 1 Al 25
71, FER22 2002, 23(5): 42-46



[38] #RithF, VFERIE, R HAE, 4 B, BRE, EE . WERRVOCE a2 AEREARMINN
AR Y
[J]. M@ K. 1992,9(1): 1-16

[39] OS#R4E, XIEME, ExEA4E, MR ZY. BROUER N0 758 v b 4 o JBE0Z P 14 52 i
[31. AR K 24244, 2001, 30(1): 33-35
AT R FE

1. XMRFE, IMETT, EORTE, B9, dKOR. A B ed? TR SR R B SRR [I]. AR R, 2009,23
(6): 1050-1053

2. FREE, B RNFEIREHG? Y« crd T Fipp? T Pt 4R IR I A B R A B T 1 S ]
KA 2741, 2009,23(6): 1060-1064

3. BREE], AT R, B ARGt RS B AR BT VR AR LA KR RO S A D RE ) AR 5 Hpt A R Elm
KA. AR, 2003,17(06): 423-426+416

4. ZHE S CPPUALFREI I ot it B e & I fll—(14) C- AL M 2 B I 52 ). AR 2#4), 2001,15(06):
355-359

5. FARSF, AR R YA 5K 2, 0 86 ), TSP B, ARIE 58, AR R AR I, e, R SCOBRA AL INE IR0 A
KRR R B s m[3]. #ZAR%#4R, 2001,15(04): 243-246

6. Z=20K, TR, T el , 2= 30 . 50MeV/ulik 2 1@ VR AT A 22 F 7 IM_1ARIL R [9]. AR 2440, 2001,15
(03): 129-133

7. MR ZETE, DA N Z R RYPUR AR EET]. AR R, 1992,6(03): 147-152

8. SLERMR, PN VE R I, 8508 B BTG 1R FH e~ (14) C- AL pia # /r FL i 2 i [0]. AR 243, 1991,5
(04): 219-223

9. BRI, J7 KM Wi #Anabaena 7120 ZHEE R IE A AR R[], AR, 1990,4(02): 93-98

10. VFA IR R s B A BRI SRS s FGC-2 M~ (14) CHIM G A 3 5 I 2 5 [0]. AR 243,
1987,1(04): 105-111

11. RIER, 86k, B K EBETR oh PR 0 AR A 2E 3 R b B AL S M R ZE BE S BN AR (L [9]. A% AR 2H 4R,
2011,25(3): 594-601

12. REZ, Tk, BAME MK (Brassica juncea) I H ¥ (Brassica oleracea) Filf] A%tk &4 G451
WEFTLI]. #AK243], 2010,24(2): 401-406

13, P, SRE, RO T . Cd 2+ Moot 75 R4 G A AR B R AR R A [9]. AR 244, 2010,24
(2): 389-393

14. IRIAR, IME, ZEMEST, PN, TKkI% R MRE T AMERE R R RS S EH AR R e ]
AR %40, 2011,25(1): 179-184

15. T, N, ARTIE, RN, B 5, MRER, SN Ko, TR AR R T SO A A BN 5
W[J]. B4 #4R, 2010,24(3): 589-593

Copyright by #& ¢k



