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Photosynthetic Physiological Responses of Saplings of Eucalyptus grandis

and Cinnamomum pedunculatum to Sulfur Dioxide Stress

PENG Yong,CHEN Gang,TU Lihua* ,HU Tingxing, HU Hongling

(College of Forestry, Sichuan Agricultural University, Ya’an, Sichuan 625014, China)

Abstract ; Sulphur dioxide (SO,) is one of the main atmospheric pollutants. It can seriously affected plants
photosynthesis which is the key physiological processes of plants. Using fumigation treatment in sealed en-
vironmental control chambers,we studied the effect of different levels (concentration in natural condition,

"and 3.0 mg * L") of SO, on content of chlorophyll,the photoresponse curve,

0.5mge+L ",1.5 mge+L"
photosynthetic parameters,diurnal variation of photosynthesis and sulfur concentration of potted saplings
of Eucalyptus grandis and Cinnamomum pedunculatum. The results showed that: (1) SO, stress signifi-
cantly decreased the content of chlorophyll a and chlorophyll b in E. grandis,while remarkably increased in
C. pedunculatum. SO, stress made chlorophyll a/ b ratio of E. grandis was significantly lowered.for C. pe-
dunculatum no significant effect on the ratio. (2) SO, stress significantly inhibited the net photosynthetic

rate (P,) of the two species. Stomatal conductance (G,) ,intercellular CO, concentration (C;) and transpi-
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ration rate (T,) of E. grandis rose remarkably under SO, stress,and G, and T, of C. pedunculatum was
significantly inhibited by SO, ., C; firstly increased and then decreased. (3) Apparent quantum efficiency
(AQY) ,dark respiration rate (Ry) ,light compensation point (LCP) and light saturation point (LSP) of E.
grandis as well as Ry and LCP of C. pedunculatum first increased and then decreased with increasing con-
centration of SO, ,however, AQY and LSP of C. pedunculatum decreased. (4)In a day, SO, stress signifi-
cantly increased P, .G, and T, of E. grandis,and have no significant effect on P, of C. pedunculatum,but
lower concentrations of SO, stress significantly promoted G, and T, of C. pedunculatum. It was significantly
restrained under high concentrations of SO, stress. C; of both species were significantly inhibited under SO,
stress. Sulfur content of both species showed an increasing trend under SO, stress. Overall, E. grandis may
have a certain ability to adapt to lower concentration of SO, stress,but its resistance to high concentration

of SO, stress is not as good as C. pedunculatum,which may be related to their different leafl morphology

and physiological characteristics.
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Fig.1 Response of chlorophyll contents to different levels of sulfur dioxide
in E. grandis ( 1 ) and C. pedunculatum (][ ) seedling leaves
CK,M,; ,M,,M;j stand for the SO, concentration of treatments are 0,0.5,1.5 and 3.0 mg « L.~ !, respectively;

Different letters within the same species indicate significant difference among treatments

at 0. 05 level; The same as below figures and tables
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Parameters of photosynthetic rate in response to light intensity in E. grandis and

Table 1

C. pedunculatum seedling leaves under different SO, concentrations

- s RAGEGEE  RRRTHE B K HeAbt i bt
Species Treatment nmax AQY d , LCP Lsp
‘ /(pmol e m~ 2 «s= 1) /(gmol * pmol™!)  /(umol*m 2 +s~ 1) /(umol*m™?+s 1) /(ymol*m 2 +s1)
CK 18.8 b 0.058b 0.81a 14. 5a 463b
E M, 24. 8¢ 0.062b 1.21b 20. 2b 546¢
E. grandis M, 13. 9ab 0.057ab 1.31b 25. 4c 448bh
M; 9.0 a 0.045a 0.93a 22. 9be 371a
CK 12.0c 0.113¢ 0.57b 7.7b 600b
F ek M, 11.7¢ 0.066b 0.58b 10. 7¢ 558b
C. pedunculatum M, 9.3b 0.055b 0.54b 10. 9¢ 394a
M, 4. 5a 0.021a 0.08a 3.9a 325a
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Table 2 The photosynthetic rate and gas exchange parameters of E. grandis and

C. pedunculatum seedlings with SO, stress(mean4=SD)

- i @fﬁﬁﬂ?: %%&%Jﬁ i [E) CQZ )3 7R M

Species Treatment / (pmol m?es b /(mol « mZes ) /(mmol ;‘nlol’l) /(mmol * m?es D)

CK 12,5041, 34b 0.36+0. 13a 311, 1419, 45a 1.844+0.41a

B b M, 14,8842, 51b 0.55+0.07b 327.84+8.55a 2.40£0.13b

E. grandis M, 11.3341.43ab 0.2840.04a 310.96+13. 41a 1.71£0. 19a

M, 10.17+1.19a 0.690. 06¢ 354.2245.19b 3.17+0.13c

CK 4.3740.45b 0.5140. 14b 374.56+2. 81a 2.21+0. 34b

o M, 2.9240.53a 0.4240.11b 379, 9441, 59b 2.0940. 35b

C. pedunculatum M, 2.72+0. 64a 0.35+0.04b 379, 4642, 59ab 1.8040. 12b

M 2.25+0. 33a 0.20=0. 06a 372.40%17.91a 1.13%0. 26a

TR AR R 9:00~11:00 3 — W] £ 3 YO 72 19 ¥ 339 i o 5] — 8§ ) 810 AS [/ 5 Bk 2 7 A B ) 76 0. 05 K ¥ 22 53 1 3 CHLP K O 22 40 7 . LSD & & [ 8¢

).

Note: Figures in the table are means of three tests made at a point in time from 9:00 am to 11:00 am,different letters in the same column within the same species

indicate significant difference among treatments at 0. 05 level (One-way ANOVA with LSD test).
R3 AERESO. PETERMRLEYHMELGERNSHEZIRSHEATHE

Table 3 The diurnal means of net photosynthetic rate and gas exchange parameters in the diurnal variation

of photosynthesis tests of E. grandis and C. pedunculatum seedlings under different SO, concentrations

B fh Ol £ ’ﬁ?&‘?& H i) C(}z e 1 MR

Species Treatments /(pmol m?es b /(mol « m2es D) /(mmol ;‘nlol") /(mmol * mtes D)

CK 5. 30ab 0.105a 224.94b 1.09a

E i M, 1. 45ab 0.058a 187. 45a 0.66a

E. grandis M, 6.41b 0.201b 241.91b 2.00b

M; 3.95a 0.094a 248.37b 1. 06a

CK 4.98a 0.091b 215.01b 1.23b

P M, 4.33a 0.086b 222.55b 1.26b

C. pedunculatum M, 4.85a 0.102¢ 226. 37h 1.47¢

M; 4.32a 0.066a 193. 88a 1.02a

R P ARG A R EATH 5 WME (9:00~19:00) fF- K, 7] — ) o ] 51) RS o] 5 B 7 22 57 12 % (one way RMANOVAL«=0.05) ,
Note: Figures in the table are means of five tests made on the diurnal variation of photosynthesis (9:00~19.00) ,different letters in the same column within the

same species indicate significant difference among treatments (one way RMANOVA,q=0.05).
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