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Influence of Sulfur and Fluorine Compounds on
the Growth and Yield of Rice Plants

[[. Growth and Yield Profiles with a Isolated Windbreak Under
Stressed Conditions in Fields

Wan-Cheo! Park” Eung-Bai Shin* and Kwang-Ho Kim**

Abstract

The study was performed to evaluate the usefulness of windbreaks to reduce the effect of sulfur dioxide and

hydrogen fluoride on the growth of rice plants.

It was observed that various pollution indicators such as the ambient concentrations of sulfur oxide and fluo-

ride, sulfur and fluorine contents found in leaves appear to be significantly reduced within 3 meters behind the

break. In that region yield components seemed normal. It is, however, observed that the pollutional indicators ap-

pear to increase gradually back to the same level as they were on the upwind side of the break.

As for the relationships between pollution indicators and yields and also yield components it was believed

that pollutants found in leaves might serve as the most important indicators of pollutional damage to rice plant

Cultivation in fields. There was high correlation between ambient concentrations and yield, and also vield compo-

nents. More significantly, a better correlation seemed to exist between sulfur and fluorine contents observed in

leaves and yield s And between those contents and vield components.
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Fig. 1. Diagram of windbreak test.

BEE ME37INT ShelterE F#ESY 675 94
A KRSHRES WESIAH =% 7528, 8A2H, 9
A2He] 3 Kol RS HMEtd & K 2
BREES 1 A3 HHHECR BAESA

ER Y ER
1. BRES Bt

5 AKRHREE 295 e A& BoFUh

HRM S KEP WES} B2 TR RER = &2
ol e} o] kg BREHS 68E RSt LE 25
Ee] Mol AU 22 6 22 WREOE HE
st 7] W —#E Bt Bt AARIRE S B E Kl
REHA estovt KEH HRYRE L ENFRYR
ERE £ el &S & + dlden og e
BRE F1HMZ REAADT

Table 1. Variations of pollutants at different distance from windbreak

S05(mg/100cm*/day) F (ug/50em*/day) S in leaf (ppm) F in leaf (ppm)

Distance|{June July Sep. Aug. Ave| June July Aug Sep. 1 June July Aug. Sep. Ave. [June July AugSep.Ave.

6.77 32.68 9.19
7.7530.71 9.04
5.48 22.31 8.30
6. 80 34.10 12.52
0.57| 8.92 33.56 9.63 834 15.11
0.65] 6.40 29.36 11.85 7.31 13.89

0.72
0.78
0. 66
0.67

0. 60
0. 63
0.38
0. 64

0. 60
0. 56
0. 45
0.45

3.66 13.08
3.52 12.76
3.52 9.9
7.45 15.22

124 357 41 40 141
125 365 54 39 146
87 1482321 70
155 316 75 72 155
115 338 50 35 135
100 307 52 40 125

0.28
0. 30
0.24
0.31

0. 55
0.57
0. 43
0. 52

3,651 3,028 2,831 2,690 3, 050
3,502 3,449 2,839 2 520 3,078
3,362 2,460 2,204 2, 180 2, 552
3,190 2,960 2, 699 2, 560 2, 852
3,361 3,089 2,936 2, 660 3,012
3,061 3,022 2,834 2,870 2, 922

— 9m
-3
+ 3
+9
+15 100 0.43 0.48 0.36
+21 [L14 052 0.55 0.39

Note. — : plot ahead windbreak + : plot behind windbreak
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Fig. 2. Difference of average pollutants from June to September at different distance from

windbreak.

Table 2. Correlation coefficient between pollutants in air and leaves

Air : Leaf June July Aug. Sep. Ave,
S0, 8 -0. 504 0. 660 0. 547 0. 793 0. 729
F:F 0. 351 0. 885* 0. 808 0. 453 0. 828*

Note, * . Significance at the 5% level
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Fig. 3. variations of rice plant characters at different distance from windbreak.
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Table 3. Correlation coefficient among

rice plant characters and poilutants

Panicl Spikelet 9 1000 grai Plant
Pollutant Month Yield anicles/ pikelets/ 7% grains an
hil panicle fertility wt. ht.
June -0, 367 -0, 318 -0, 233 -0, 329 -0. 288 -0. 339
Sulfur July -0, 354 -0. 751 -0, 752 -0.742 -0. 803 -0, 569
oxide of Ang. -0.523 -0, 430 -0, 382 -0, 657 -0, 518 -0. 468
air Sep. -0.615 -0, 601 -0, 500 -0, 532 -0, 551 -0. 612
Ave. -0. 783 -0, 732 -0, 647 -0.770 -0. 740 -0. 760
June -0.016 -0, 022 -0, 057 -0.172 -0. 035 0.034
St July -0, 865* -0, 835* -0, 941** -0, 882* -0, 876* -0, 840*
, “] ‘"f Aug. -0.944** -0, 920** -0. 861* -0, 945* -0. 908* -0. 920*
nfea Sep. 0. 871 -0, 841* -0. 662 -0, 863* -0, 823* -0, 855*
Ave. -0, 910* -0, 872* -0, 868* -0, 958** -0, 895* -0, 874*
June -0. 620 -0, 626* -0.705 -0, 603 -0, 582 -0, 593
ooid July -0, 902* -0, 933* -0. 840 -0, 865* -0, 891 -0.912*
f‘“"_‘ ¢ Aug. -0. 498 -0. 550 -0. 392 -0, 358 -0. 500 -0. 558
o ar Sep. -0, 390 -0, 442 -0, 307 -0, 245 -0.333 -0. 423
Ave. -0, 825* -0, 868* -0, 749 -0.728 -0.795 -0. 849*
June -0, 667 -0.735 -0.716 -0. 605 -0.715 -0.712
Fluorine July -0.969** -0, 951** -0.928%*% -0, 989** -0, 964** -0. 950**
in leaf Aug. -0, 762 -0, 822* -0.797 -0, 642 -0, 788 -0. 810
Sep. -0. 602 -0, 677 -0, 591 -0. 493 -0. 643 -0. 666
Ave. -0, 957** -0, 978** -0, 942** -0, 926** -0, 972** -0, 969**

Note. *: P< 0.05, ** I P<0.01

Y : Yield X4 - 1000Grain Wt.
X; : Panicles/3.3m ( ) ! %Contribution
X, : Spikelets/Panicle ~ p<0.05 : r>0.811

X; ! % Fertility p<0.01 : 10917

Fig. 4. Diagramatic expression of path analysis
between yield and it’ s components in win-
dbreak test.
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