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Effects of Sulphur Dioxide on the Yield Components of Rice

ZHANG Jin-heng', LI Yue—-peng*', HAN Chao'

(1.College of Environment and Safety Engineering, Institute of Envir. Ecology & Agriculture Information, Qingdao University of Science and
Technology, Qingdao 266042, China; 2.College of Resources and Environment, Qingdao University of Agriculture, Qingdao 266109, China )
Abstract: In an open—top field exposure system for the controlled release of air pollutants, three genotypes of rice  (Lin Dao10, Sheng Daol3
and Yang Guang200) were exposed to elevated SO, concentrations in five growing seasons to study the effects of SO, on rice yield compo—
nents under field conditions. The treated plots were exposed to concentrations of C1(13.09 mg+-m=),C2(26.18 mg-m~),C3(39.26 mg-m™),
C4 (52.35 mg+-m~)and the background concentration (CK) respectively. Compared with the normal growth rice, the difference of SO, im—
pacting on yield components depended on genotypes and growth stages of rice. Exposed to SO,, yield components of rice ear weight, thousand
grain weight and grain number per ear reduced at tiller stage, and thousand grain weight reduced at heading stage according to the elevated
SO, concentrations. The difference of ear weight and thousand grain weight existed between rice exposed to SO, and CK at jointing stage. The
reduction of average yield of 18.5%,32.3% and 29.3% at tiller stage, 18.5% ,21.4% and 16.0% at jointing stage, 8.7%,14.6% and 12.1% at
heading stage, 18.4%,24.1% and 11.4% at grain filling stage for Lin Dao10, Sheng Daol3 and Yang Guang200 respectively. The ratio of av—
erage yield reduction of Lin Daol0 near by 18% ,but the ratios of average yield reduction of Sheng Daol3 and Yang Guang200 were 32.3%
and 29.3% respectively. This investigation showed that the effects of sulphur dioxide on the yield components of rice exposed to SO, at early
growth stages more than at later growth stages.
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Tablel SO, effected on yield components at tillering stage

Wi yheii] Ffi/em Tl /g F/em FERLE AL ek A ThiH/g RS A VL
5% 10 5 CK 96.33a 4.21a 16.14a 199a 48a 1.35a 4.10a
Cl 88.67hc 3.66b 16.57a 172ab 39ab 1.12b 3.40b
2 92.00ab 3.69bh 15.31a 174ab 17ab 1.08bc 3.59ab
C3 84.33¢ 3.56hc 15.13a 135¢ 7h 1.02¢ 3.54ab
C4 93.67ab 3.23¢ 17.47a 160bc 33ab 0.97d 3.46b
EZERE CK 92.33a 5.81a 1691a 247a 4la 1.30a 5.46a
Cl1 87.67a 5.02b 16.95a 163d 12¢ 1.17ab 4.02¢
C2 92.33a 4.67bc 18.15a 215b 31b 1.21ab 4.84h
C3 78.00b 4.16¢ 15.50b 139¢ 13¢ 1.17ab 4.48b
C4 85.67a 3.46d 18.18a 185¢ 15¢ 1.13b 3.30d
BHYE 200 CK 92.67ab 4.39a 18.43a 172a 94a 1.43a 431a
Cl 88.00b 4.35a 14.88b 77b 11b 1.35a 4.16a
C2 88.00b 3.54b 15.30b 167a 32b 1.14bc 3.42b
C3 89.33ab 3.37b 17.44a 151a 7h 1.22b 3.32b
C4 96.00a 3.33b 15.37h 142a 15b 1.09¢ 3.17b

TE -1 i Duncan 22 8 HAE 5 (Duncan Analysis ) , BA AR 5 RF A0 BEBE 6 3 B35 22 57, AN S AR P REROR 28 5 B3 5 /NG FRERORAE 0.05

K B2 SRR R, FRR.
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Table 2 SO, effected on yield components of three varities rice at jointing stage

IiH Jb3 i /em Fli/g Flif/em Rk S RIAA TR /g SR g
kg 10 5 CK 96.33bc 3.56a 160ab 48ab 20.4a 3.46a
Cl 97.67abc 2.52bc 175a 62a 15.6¢ 2.55b
2 105.67a 2.42¢ 139ab 58ab 16.8bc 2.27b
C3 102.67ab 3.05ab 170a 49ab 18.8ab 3.28a
C4 93.67¢ 2.10c 129b 22b 18.0abc 2.27b
XFH 13 CK 92.33a 5.02a 215a 41a 22.6h 4.48a
Cl 94.33a 3.50b 173be 35ab 20.4¢ 3.72ab
2 96.33a 4.86a 192ah 17be 24.4a 4.65a
C3 92.67a 4.08b 159¢d 8c 24.8a 4.41ab
c4 92.00a 3.34b 1454 10c 23.6ab 3.22b
B 200 CK 92.67b 4.35a 172h 94a 24.4a 4.25a
Cl 106.67a 3.66bc 178h 36ab 22.4be 4.16a
2 109.33a 3.65bc 17.00ab 190a 61ab 20.8¢ 3.68a
C3 101.00a 3.97ab 175b 19h 24.6a 3.93a
C4 103.67a 3.30¢ 16.18be 136¢ 16b 23.0ab 3.64a
=3 AEHER _SURESLEXN =2 EF RIS
Table 3 SO, effected on yield components at heading stage
iH bS] i /cm Fhidi/g Bk /em TRk JeRIEA~ Tk /g SR/
kg 10 %5 CK 96.33ab 3.87a 160b 48be 20.4a 3.67a
c1 84.67h 3.56a 176h 28¢ 21.6a 3.46a
2 99.67a 3.6la 237a 94a 15.6¢ 3.48a
C3 95.33ab 2.60b 167 6labe 18.2b 2.54h
C4 87.67ab 2.63b 180b 63ab 13.4d 2.42h
XA 13 CK 92.33ah 5.02a 215a 41c 24.0a 4.48a
c1 87.68b 4.45h 217a 30¢ 20.4a 4.27h
2 87.68b 3.16¢ 208a 112a 22.6a 291c
C3 91.33ab 4.23h 173b 18d 12.4b 4.10b
C4 94.68a 2.88d 196a 68b 12.8b 2.70c
FE 200 CK 92.67b 4.35a 18.43ab 172b 94a 26.8a 4.45a
C1 104.33a 3.86¢ 162D 24h 25.6a 3.76b
2 96.00ah 4.11b 17.91be 161h 221 24.4a 4.16ab
C3 103.33a 3.13d 194a 72ab 15.8b 3.02¢
c4 100.00ab 1.74e 165b 90a 12.2b 1.66d

&2 T PO 3 AR SRR R A AL B AR
PR 500 A L 25 5 2, by 55 00 UM Lt e Bt
225 ST HIIGRT 10 55 IR 13 W Al
AR R C4 Ab 3 R PR = RRE A R BER L 1%
A2, A= A s T S X IR 2 R 8
3 PHYEG 200 £ A0 AR SR EE S0 HEAH EL A P I
FZ5t.
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26.7%H1 26.2%; fiFg 10 545 C3.C4 Pk B b 7
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T REREE
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Table4 SO, effected on yield components of three varities rice at grain filling stage
iH s i /em Tl /g FliR/em FOR Rk SRR ThiH/g ORI /g

% 10 5 CK 96.33a 3.56a 16.14a 160a 48a 20.1a 3.52a
Cl 87.00b 3.39a 24.44a 177a 37a 19.6a 3.29ab

C2 98.33a 3.24a 16.24a 211a 62a 20.4a 3.46ab

C3 101.33a 3.09a 14.35a 153a 39a 14.8a 3.01ab

C4 95.33a 2.39b 15.93a 162a 74a 15.8a 2.52b

XA 13 CK 92.33a 5.02a 16.91b 215a 41b 27.2a 4.84a
Cl 93.33a 4.20be 18.53a 232a 92a 22.6b 4.35a

Cc2 89.33a 4.57ab 16.77h 218a 36b 21.8b 4.20a

C3 92.00a 3.90¢ 17.08ab 136b 10b 20.6b 4.13a

C4 91.33a 4.29bc 17.21ab 221a 49ab 21.6b 3.96a

FHY% 200 CK 92.68¢ 4.35a 18.43a 172a 94a 25.6a 4.16a
C1 107.00a 3.34b 16.71a 185a 60b 24.4a 3.59ab

C2 98.33h 3.99a 16.87a 164a 29h 24.0a 3.80ab

C3 95.33be 3.56b 17.31a 151a 3lab 23.6b 3.33b

C4 87.00d 2.52¢ 14.53b 107b 15b 19.2b 2.44¢
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Table5 SO, effected on yields at different growth stages

JH P kg m

SIHEN] B R A

I 10 = 1.74a 1.74a 1.74a 1.74a
1.56ab 1.61a 1.55ab 1.62ab
1.64ab 1.31b 1.36ab 1.51ab
1.24b 1.49ab 1.58ab 1.38be

1.23b 1.27b 1.18b 1.15¢

I 1% 18.5 18.4 18.5 18.7
%5513 1.75a 1.75a 1.75a 1.75a
1.08be 1.57a 1.61ab 1.62a

1.38abc 1.32ab 1.38bce 1.67a

0.81c 1.43a 1.35he 1.48a

1.47ab 0.99h 1.16¢ 121b

I % 323 24.1 21.4 14.6
BHYE 200 1.69a 1.69a 1.69a 1.69a
1.13ab 1.70a 1.63a 1.83a

1.28b 1.40a 1.34ab 1.45a

0.98b 1.40a 1.51ab 1.65a

1.39ah 1.49a 1.20b 1.01b

ST % 29.3 11.4 16.0 12.1
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