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Table 1 Basic information of experimental forests
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Site  Variety . Height DBH Canopy
age Density .

density
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HEFH 46 8 1.5%x15 15.5 12.4 SE4
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Table 2 The sulfur dioxide concentration in the air inside
and outside the Purui and Zhonglin 46 forests
SO, &
Concentration of sulfur dioxide/
(mg'm™)

Hi AT Site

EHiA%HR P Purui poplar forest
46K 46 poplar forest

0.044 +£0.0025 ¢
0.052+0.002 5b

M4hZ= b Open space outside the forest 0.080 +0.006 2 a

E: FSIARNS FRRRERRE (p<005).
Note: Different lowercase letters in the same column indicate
significant (p < 0.05) differences.
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Fig. 1 Diurnal dynamic changes of sulfur dioxide
concentration in the air inside and outside the Purui and
107 poplar forests at different times
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concentration in the air inside and outside the Purui, 46 and
107 poplar forests at different times
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Table 3 Difference of sulfate (SO,*) concentration in the leaves of Purui and other poplar varieties
i F i it SO K FE SO, E
Site Varieties Concentration of sulfate/(pg-g") Concentration of sulfur dioxide in the air / (mg-g ")
- Eii4% Purui poplar 55.14+3.48 A
FAHL Power plant 0.220 +0.025
461% 46 poplar 25.86+3.52B
Y% #% Purui poplar 22.14+0.83 A
141 [#l Nursery 0.017 £ 0.002
1074 107 poplar 10.69 = 1.98 B

E: ARREFRERREREE (p<0.0D) .

Note: Different capital-letters in the same column indicate significant (p < 0.01) differences.

0.01), ULHATEAR SO, ¥R v i 47 W i % 1k SO,
FIRE S L 107 #98
3 it

ARICERMNBMRAN . Shas S SO, WRIE )
25, W T EEH S 3 Mg Ak SO, 4
ez SRR, TS A IE M R R R AR B T vk
B, RIS s b e SO,
R IR S RAL S YIRE ST, FE b AP UR o
AT SO, P

T RRPA AT K5 Y g AL DT RE A 1
5%, [l LB AR AR A1 SO, He JBE 475 1k R A A4
DA PR AR 15 P e 38 A8 A AT B 0 00 ) R AR P i
WA RE T o A I DU A I e R B B R R
Hmg ik SO, BUfiE ST, MELUIHE S B & B A A L R
Sl SO, MM, PR vl BER F AR R X R
W, F—Jrm, AUNERMRIN . S SO, W
75 Ak Sk ] W B R ¥ Ak RS BE T HE D B
SO, & 75 B AL T, AR P & = 1
B AT AR UE X — J 87 .

PRI SO, ¥ ibzs SAE AT M e L
FERRE IARSEE, N SO, WA & EEH,
A KK SO, ¥ AL T8 ik & Y A RE BRI 7E
HPIEN SO, AR BT EWRE, MY EEIE
AR IR LR B SO, . ks K IER] . HE
Yy B T SAL IR SO, A A EE AR,
SO, il AL AT, FF K A I B
WARFRER (SO™) FUEARFR A 2 T (HSOY), WAL
R LATE o S R b g AR R L (SO ) A
e REY (SO, ), Ja & e ik b ik — 25 Wk
WICEANIER, EPLAHRRHILEZ SO, BEERRE,
ARFFEAEAF S . B, SO, MRS, Xt
Fo TR S A AR Py o Abas S SO, e B S L

AR, FETIEI 3 Rz H A IR SO,
W SUNREST, A B IRE S s [RREAHIESE
i TS Y (FAELT ) S s L
Ce ) A gits S e A A I BRI AR 5
RS, RS R R BRI R SR
THAbR A, Ul A SR A . B2 Ak
SO, WRES . EHICHIWIF LI, FEhntst iy
AWEH KSR 107 B i 24% . 7] IL— 736
PR AR S A I DA R R A A 1A G H K™Y, 5 1 H K
7 HEANMETH AR T I AEYIRIN R SO,, T ELAIE
HIRA S BA YU AR, RSP EAE
Wria R BE ST o X LER AL dLE R T B YT SO,
B, B i K s T SO, KA 22 J5 AR L
A R ER 5% A D IR A 45 0 MBI AR 5 1,
PNIIE SNk

4  Ha

W Hi A HA AR SR B ez b SO, BB, B
AR b 2 o SO, S TS R e, I HAEK:
AFERY SO, Fe AL e H XY ( S HAbAEY))
At FBRIRARES T, e Jm e (R I 7 1 5 L
LM AT H K (AR 45 AR J55R) ) o X 2E5%
P BE ) T BE R B i BT SO, Y ZEHLEE . A
o, gt AR e A < JRIE . SO, T R IX
MG RSB Rl

S 3k -

[ 1] Zheng M, Cass C R, Schauer J J, et al. Source apportionment of
PM2.5 in the southeastern United States using solvent-extractable or-
ganic compounds as tracers[J]. Environmental Science and Techno-
logy, 2002, 36(11): 2361-2371.

(2] B, ifEzs, TAER, 45, o 3 25 F Bl ) R TS A iE
Fri]. WIRRHE O A2 AARRRAN, 2013, 28 (3): 104-110.

[ 3] HuangR J, Zhang Y, Bozzetti C, et al. High secondary aerosol contri-


http://dx.doi.org/10.1021/es011275x
http://dx.doi.org/10.1021/es011275x
http://dx.doi.org/10.1021/es011275x
http://dx.doi.org/10.1021/es011275x
http://dx.doi.org/10.1021/es011275x
http://dx.doi.org/10.1021/es011275x

96 Mok B BF SR 35 %

bution to particulate pollution during haze events in China[J]. [10] #&&—, skAbR, SREDS, % RARPIR KT Y liegek
Nature, 2014, 514(7521): 218-222. YEHIIRFZE [T]. A5 4R, 1981, 1 (4): 39-48.

(4] % 0, PR, JTBs, . BRER 107U JorE & 748 5 S (111 MRS, BESCE, FRTA, 55, T M AT Mo 05 Y iy
PUEALIR Y RGBT SOMARE [T]. Al 2011, 47 (2): 66-71. PR IIREME [T]. ARk L%, 2000,45 (5): 42-48.

(5] J3%ts, sRAr S0 I eE, 45, B pumopn i i i (1], bl i, (12] FZRHr, 2, JMHE, 55 U7 O UL L% b A0 b I i R 22
2012, 48 (12): 160. SOLRE HWFFE [1]. Ml Bl£F5E, 2017, 30 (3): 392-398.

[ 6] SekiyalJ, Wilson L G, Filner P. Resistance to injury by sulfur diox- [13] Brychkova G, Xia Z, Yang G, et al. Sulfite oxidase protects plants
ide[J]. Plant Physiology, 1982, 70: 437-441. against sulfur dioxide toxicity[J]. Plant Journal, 2007, 50(4): 696~

[7] Thomas M D, Hendricks R H, Collier T R, ef al. The utilization of 709.
sulfate and sulfur dioxide for the nutrition of alfalfa[J]. Plant [14] Omasa K, Saji H, Youssefian S, et al. Air pollution and plant biotech-
Physiology, 1943, 18(3): 345-371. nology [M]. Tokyo: Springer-Verlag, 2002.

[ 8] Tanaka K, Otsubo T, Kondo N. Participation of hydrogen peroxide in [15] Wb, 29, 48 2. Bk — s sk R oh g (0], B3
the inactivation of Calvin-cycle SH enzymes in SO,- fumigated spin- Bl4#,2003,22 (3): 284-287.
ach leaves[J]. Plant Cell Physiology, 1982, 23(6): 1009-1018. [16] Rennenberg H, Herschbach C. A detailed view on sulphur metabol-

[9] Randewig D, Hamisch D, Eiblmeier M, et al. Oxidation and reduc- ism at the cellular and whole-plant level illustrates challenges in
tion of sulfite contribute to susceptibility and detoxification of SO, in metabolite flux analyses[J]. Journal of Experimental Botany, 2014,
Populus x canescens leaves[J]. Trees, 2014, 28(2): 399-411. 65(20): 5711-5724.

Absorption and Transformation of Sulfur Dioxide by
Populus % euramericana cv. 'Purui’

FENG Jin-xia, MA Jie, WAN Xian-chong

(Research Institute of Forestry New Technology, Chinese Academy of Forestry, Beijing 10091, China)

Abstract: [Objective] To investigate the absorption and transformation of sulfur dioxide in the air by three poplar
varieties in order to study the mechanism of sulfur dioxide resistance and the capacity of Populus x euramericana cv.
"Purui' in purifying the atmosphere. [Method] Three poplar varieties (Populus * euramericana cv. 'Purui' (Purui),
Populus x euramericana cv. '74/76' (107) and Populus x euramericana cl.'Zhonglin 46' (Zhonglin 46)) were selec-
ted to compare their effects on absorbing and purifying the sulfur dioxide in atmosphere. The diurnal dynamic
changes of sulfur dioxide concentration in the air inside and outside the forests were measured. The concentrations of
sulfate (SO,%) in the leaves of Purui, Zhonglin 46 and 107 under different sulfur dioxide pollution environments were
measured. [Result] The daily dynamic changes of sulfur dioxide concentration inside and outside the forests indic-
ated that the three poplar varieties were able to absorb sulfur dioxide, and hence purify the air. Among them, Purui
had significantly greater capacity in sulfur dioxide absorption and air purification than Zhonglin 46 and 107. Sulfate
ion concentration in Purui leaves was significantly higher than that in Zhonglin 46 and 107. Whether in the environ-
ment of high or low concentration of sulfur dioxide, the sulfate ion in the leaves of Purui was higher than that of the
other two varieties, indicating that Purui had stronger ability to absorb sulfur dioxide and convert it into non-toxic sul-
fur compounds. This is also an important mechanism of sulfur dioxide resistance for Purui. [Conclusion] Among the
three poplar varieties, Purui has stronger ability to purify the atmosphere polluted by sulfur dioxide, thereby detoxify-
ing sulfur dioxide, so as to better purify the air and reduce the harm of haze to human body. Compared with other
poplar species, Purui has stronger ability to convert sulfur dioxide into non-toxic sulfate ions, which can facilitates its
detoxification.

Keywords: Poplar; sulfur dioxide; absorption and transformation; air purification; detoxification
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