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ABSTRACT

The potted agronomic crops rice, corn, peanut and guava in assimilation chamber under
the saturated photosynthetic condition were fumigated with SO,, NO, and HF gaseé. The fumi-
gating period was from 10:00 to 14:00. After two weeks, the fumigated crops appeared
symptoms such as brown mottlings of rice leaf, grey-white mottlings of corn leaf, brown spots
of peanut leaf, and red brown mottlings of guava leaf. The more severe damage for the later
stage of growth and development were the shorter stem of corn, small tillers of rice, premature
fade of peanut. flower, and the curved leaf of guava. All of the morphological symptoms
resulted in the yield reduction. The damage degree of the fumigating gases were according to
the following order to be reduced : SO, (0.5 ppm) + NO,(0.1 ppm) > SO,(0.5 ppm) » S0, (0.1
ppm) + NO, (0.1 ppm) + HF(0.01 ppm) » SO,(0.1 ppm) + NO,(0.1 ppm) * SO,(0.1 ppm) and
NO,(0.1 ppm). In addition, the leaf sulfur content of the SO, -fumigated crops was increased.
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S(%) = (0.0802/m)[V 1-V2-0.5(V3-V4)]

m : B EE(g)

V, - Sodium borate (ml) used in the sample determination
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V, : Sodium borate (ml) used in the blank determination
V3 © Sulphuric acid (ml) used in the sample determination

V, - Sulphuric acid (ml) used in the blank determination
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Fig. 1. The morphological symptoms of rice were induced by SO, -fumigation.

a The control one.

b The yelloW—Brown mottlings on the upper and middle leaves appeared 3 weeks after fumigating
with 0.5 ppm SO,.

¢ The yellow-brown mottlings on the leaf tips appeared 3 weeks after fumigating with 0.5 ppm
S0,.

d The brown mottlings over the leaf appeared 5 weeks after fumigating with 0.5 ppm SO, .

e The brown and white mottlings over the leaf appeared 5 weeks after fumigating with 0.5 ppm
S0,.

f The heading was severly reduced 5 weeks after fumigating with 0.5 ppm SO, .

g The green vein with white leaf blade appeared 7 weeks after fumigating with 0.5 ppm SO, .

h A lot of dry leaves and reduced headings appeared 7 weeks after fumigating with 0.5 ppm SO, .
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Fig.2. The morphological symptoms of corn were induced by fumigating with air pollutants.

a The control one.

b The grey-white mottlings on the lower leaf appeared 2 weeks after fumigating with 0.5 ppm SO, .

c The grey-white mottlings over all the leaves appeared 3 weeks after fumigating with 0.5 ppm SO,.

d The grey-white mottlings on the leaf appeared severely.

e The grey-white spots spreaded along the vein direction 3 weeks after fumigating with 0.1 ppm
SO, and 0.1 ppm NO, mixture.

f A lot of grey-white and brown spots spreaded around the middle leaf 5 weeks after fumigating
with 0.1 ppm SO, and 0.1 ppm NO, mixture.

g The grey-white and brown spots spreaded from the middle leaf to the upper one 5 weeks after
fumigating with 0.1 ppm SO, and 0.1 ppm NO, mixture.

h The grey-white and yellow-brown mottings on the leaf appeared severly.
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i The plant treated with 0.1 ppm SO, and 0.1 ppm NO, mixture for 7 weeks vs. the control one.

g The red-brown leaf appeared 7 weeks appeared after fumigating with 0.1 ppm NO, .

k The red-brown leaves appeared severely.

1 The red-brown leaf margin appeared.

m The yellow leaves appeared 7 weeks after fumigating with 0.1 ppm SO,, 0.1lppm NO, and 0.01

ppm HF mixture.
1t The yellowing mottlings spreaded from main vein to the blade margin of lower leaf for 0.1 ppm

SO, and 0.1 ppm NGO, and 0.01 ppm HF mixture fumigation, while the yellowing process of the

upper leaf was reversed for 0.1 ppm SO, and 0.1 ppm NO, m ixture.
0 There was about 1/3 height corn plant (vs. the control one) with 100% leaf damage 7 weeks after

fumigation with 0.5 ppm SO, and 0.1 ppm NO, mixture.
P There was about 1/2 height corn plant (vs. the control one) 7 weeks after fumigating with 0.5 ppm

SO,.
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Fig.3. The morphological symptoms of peanut were induced by fumigating with air poliutants.

a The control one.

b The upper leaf became wrinkled 3 weeks after fumigating with 0.1 ppm SO,, 0.1 ppm NO, and
0.01 ppm HF mixture,

C The brown-spot on the leaf appeared 3 weeks after fumigating with 0.5 ppm S0, .

d The brown color around grey-white one on the leaf, and the premature faded flowers appears 3
weeks after fumigating with 0.5 ppm SO,.

€ The mixture of grey-white and brown on the leaf tips appeared 5 weeks after fumigating with
0.5 ppm SO,.

f The symptom became severely 7 weeks after fumigating with 0.5 ppm S0,.

g There was about 50% leaves showing damaged 7 weeks after fumigating with 0.5 ppm S0,.
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Fig.4. The morphological symptoms of guava were induced by fumigating with 0.5 ppm SO, .

a The control one.

b The red-brown spots on the middle and upper leaves appeared 2 weeks after fumigating with 0.5
ppm SO,.

¢ The red-brown spots on the twisted leaf appeared 3 weeks after fumigating with 0.5 ppm SO, .

d The symptoms appeared severely 5 weeks after fumigation.

e The red-brown spots on the twisted leaves growing on the branch shoots appeared 7 weeks after
fumigation.

f The red-brown spots on twisted leaves growing on the main shoot appeared 14 weeks after fumi-
gation.
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Table 1. The injuried plants and leaves induced by fumigating with the air pollutants.

S0, plants(%)
(0.1ppm) leavgs(%)

S0,(0.1  plants(%)
*X05(0.1) leaves(%)
+HF(0.01)

NO, plants(%)
(0.1) leaves(%)

50, (00.1) plants(%)
+N0,(0.1) leaves(%)

S0, (0.5) plants(%)
+N0,(0.1) leaves(%)

S0, plants(%)
(0.5) leaves(%)

Rice Corn Peanut Guava

0® 0%@ 25 100 0 0 0

0 0 0 7. 89 4,38 0 0 0

0 0 0 100 100 50 25 25

0 0 0 63. 16 10. 67 16.41 0. 66 8.06

0 0 0 75 100 0 50 50

0 0 0 72.5 5.138 0 2,02 12.3

0 0 100 100 100 0 50 50

0 0 55.88  83.33 7.79 0 1.91 14. 81
100 100 100 100 100 0 100 100

9.17 175.3 86. 21 98.24 11.05 0 13.47 45.83

0 0 0 100 100 50 25 25

0 0 0 63.16 10.67 16.41 0. 66 8. 06

@ The first season crops.

e@e

The second season crops.

HLL ERERBA | SRRSO, 0.5 ppm) B UEFYHRE » BIXEESO, (0.1 ppm
YENO,(0.DBA » THIRRERBHEWHERN - BRBEN RS RES0,(0.5 +
NO, 0.NEERRBHFYREREE KX - (EREESHS0,(0.1)+NO,(0.) thEEH R
HENO,(0.1) SO, (0.HHEE A » TRESRHEEYNPERERRABNYEELEK o

EREME :

RRAMEMEF SN B R EEEEY REZ LBUR T | B REERES,2 %
VR REME > TF10~100% 8 » BAZRTE4% » B I HIEFREE0.5 ppm SO, &
o (b)EH I K ILHAEZ FIIER Duncan’s MRT HESHEE KBHBRER | KEELSHE
» BREERE SO, (0.5 ppm) 5280, (0.5 ppm)+NO, (0.1 ppm) EX AT B IRAT » T~ HBUE= RITE o £k
BARZ# A SO, (0.1 ppm)+NO, (0.1 ppm) > SO, (0.5 ppm) K& NO, (0.5 ppm)+NO, (0.1 ppm) B EEHY A
HIRALBUE o %184 LSO, (0.1 ppm)+NO, (0.1 ppm) 5 SO, (0.05 ppm) B FE 1 A FS & IR AH 8L 1E
FEHHELLSO,(0.5ppm)+NO, (0.lppm) AP ¥ RHBEEZREKX « HFUELARBEEREES
¥ME > AlE%H0.5ppm SO, REM » HERNEEYESEHRESAEARYERE T8
S o T¥00.01 ppm HFE0.1 ppm NO, RE TR EEF ST E » ERBHEEZZRE o
H B RA SO, TRIEMRFALEAEYMEA » BAREELZ ©
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BRIKTE ~ XK~ BERERFLEIMEYWRCFES - EHERETERTI~38 > FEAE
VIEALFE R E R/ CEERE - DY EERB(EEERY  HIEHRRERETHES) R
EFMEEBEZEZNARRZE -

AERBESERE | RENHAB/ER - BREERMEURILBENERER B KHE
FFFIFDuncan’s MRTRANIRBHRE » BE > MERSHREFHEIZERNNMEFE?) 1O
% %W*%éﬁ#ﬂkmﬁﬁﬁ#ﬂm?%% cQERTEEETHEZRYE - QUHEE

%I%ﬁ&&hmﬁmmm%@1Wm@m%%¢ﬁﬁ%%%£ DEREMS & |
ﬁﬁﬁ?tiﬂ » BIIBLSO, (0. 1)+NO, (0. D+HF(0.01) » SO, (0.5+NO,(0.1) %S0, (0.5)F =HERM SR E
SBREFEEER c OZKEMS > £ 1 HFLISO,(0.)+NO,(0.)+HF(0.01) » SO,(0. 5)+NO, (
0.1) %S0, (0.5) » 8 IT #I1ELLSO, (0.1+NO, (0.1) & SO, (0.5+NO, 0.V FEEFEE L =R o &
1B EatFTE > LLSO,(0.5)+N0,(0.1) * SO, (0.5),50,(0.5),S0,(0.1)+NO, (0.1) F/EFA & B Bk
BRBOZEKERELE » WHLSO, RN REEB/RIFERT o HMFIMNO,(0.)K
HF (0.0)ERAZETK o

Table 3. The effect of the air pollutant fumigation on the dry weight of the rice organs.

Dry wt. (g/plant)

leaves stems grains shoots
I II I II I II I I
80,
(0.1ppm)  8.766% 5.350% 26.866% 13.7832% 6.3662° 9.383% 42.0002° 28.516°
50,(0.1) '

+N0,(0.1) 7.650* 5.216* 16.766® 10.500°° 5.150°°° 7.783b° 29.216° 23.500%°
+HF(0.01)

NO, 8.866% 4.716% 31.399% 12.0002%° 6,616 13.416% 46.883% 30,1332
(0.1)

S0,(0.1)

+NO,(0.1) 7.833% 4.433% 19.699°° 9.166° 5.016%°° 5.900° 32.549°¢ 19,533°
50,(0.5)

+N0,(0.1) 8.983% 3.816% 15.400° 9.483° 4.183°  6.033° 28.566° 20.166°

S0,
(0.5) 7.766% 5.260% 15.433° 14.850% 4.716°°  7.550°° 27.916° 27.483%2

In assimi-
lation 8.983% 5.233% 25.6002° 12.9502%° 6,2332 7. 449Y° 40.8162P 25.6332P
chamber

Out

assimila-

tion 8. 266° 25.1992b 6. 0662P 39.533ab
chamber




160

RN E LRSI R S ST S e

FIEAAERKELE  REERHEEEXRELERENMIRIFR | OBET
2 8 1 HIEHES0,(0.1) 7 SO,(0.)4NO0,(0.1) » SO,(0.5+NO, (0.1) & SO, (0.5) % IH (R 52, 1 &
HERYD o Kz » BIHF » HREFRD 2B > TRRHPEMEER » UEKRHRERE
A—BlE > EEREAEERCEEYE  ERTAHYRREZEZR - MM » 50,00. 5+
NO,(0.1) » SO,(0.5)F BRIEH BRI AKUEKE °

Table 4. The effect of the air pollutant fumigation on the dry weight of the corn organs.

Dry wt. (g/plant)

leaves stems grains shoots
I Il I II I II I II

S0, 6.325°% 7.099° 36.375% 19.650* 13.300° 57.550°" 48.575% 84.300°°
(0.1ppm)

$0,(0.1)
+N0,(0.1) 8.324%  8.825°° 27.100° 12.700° 34.075% 39.525°° 72.250% 61.050°°
+HF(0.01)

NO, 6. 8258 11.500°¢ 35.875% 17.399%° 22.674°" 58.950* 65.375% 87.849°
(0.1)

50,(0.1)

N0, (0.1) 6.424%° 13.675° 27.824® 17.950°° 12.225° 26.075° 46.475* 57.700°¢
S0,(0.5) 2.175° 8.050° 7.925" 11.525" 7.650° 24.575° 17.750" 44.150°
+N0, (0.1)

S0, 3.725° 11.500%® 9.125° 14.199%° 7.975° 38.850°° 20.824° 64.550°
(0.5)

In assimi

lation 6.825%%  9.750°° 16.950 23.250% 34.550%® 34.650° 58.125% 67.650°°
chamber

Out

assimila- 7.0992° 26. 7502 23, 0752° 56. 9242

tion

chamber
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AERBESBERHLEETCENECER RN LB MFESHT | OF THE
LAS0,(0.5)+N0,(0.1) %SO, (0.5) 58 I ERAEHE » LEEHE WD o FILHE » RILISO,(0.1)+
NO, (0.)+HF((0.01) » SO,(0.1)+NO, (0.1) &2 SO, (0.5+NO, (0.) ¥ =B R E » L EEHE W
b (EENO,(0.VREBRKN » ERER) - BEREBAMSBELERENNILBINRATR
: (S0, (0.1)+NO, (0.1)+HF(0.01) %2 SO, (0.5)% —“EMEA R E » REEE KD © (250,0.)+
NO, (0.1)+HF(0.01) *» SO, (0.1)+NO,(0.1) » SO, (0.5)+NO, (0.1) & SO, (0.5) % MU HE {8 58 i B i 24k
WEBHERE o HILTS0,(0.5)B EEREIE T » MNO,(0.1) XHF(0.01) JREHBH o

R Ll EfTal o AEERRENEEY  TRENEEE XE - RERSKESFNHE
ERE  HP LB EREZREBMERE WSS E o XLISO,(0.5 K S0,(0.5)+N0,(0.1) & 1§
EREKFER EASEY L EREEREE > TINO,(0.1) HF(0.01)§250, (0.1) 550, (0.5) &
ER THREREETERBELBBEELE -

Table 5. The offect of the air pollutant fumigation on the dry weight of the peanut organs.

Dry wt. (g/plant)
leaves stems grains shoots
I II I II I I I I1

S0,
(0.1ppm)  12.3662° 8.9338P 16,133P¢ 9 7332bC 21 9662  14.0832 50.466% 32.7502°

S0, (0.1)
+N0,(0.1) 16.050°  8.2832® 17.300°° 6.766°9 11.916°°9 9.533% 43,100 24.583"°
+HF(0.01)

NO, 17.500*  9.100%° 22.200° 10.633" 13.216°° 16.733% 52.916% 36. 466
(0.1)

S0,(0.1) ,
+N0,(0.1) 14.000%® 6.950° 12.949bc 6.383°¢ 14.033%¢  8.983% 40.983% 22.316°

S0,(0.5) 10.133%  6.733> 10.966° 5.916¢  5.933¢  6.633% 27.033% 18.333°
N0y (0.1)

S0, 9.216° 10.816* 10.066° 12.550°  7.866°¢ 14.283% 27.150° 35,9832
(0.5) |

IN

In assimi-

lation 14.600%® 8.900%° 15.816°° 8.833%¢d 17.7832% 13,9502 48.200% 33.0162°
chamber

Out

assimila- 12.750P 16. 783b 16. 75020 46. 2832
tion

chamber
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Table 6. The effect of the air pollutant fumigaton on the dry weight of the guava organs.

Dry wt. (g plant)

leaves stems fruits shoots

S0,

(0.1ppm) 92. 4252 149. 6752 664, 220 906. 32°
80,(0.1)

N0, (0.1) 103. 8752 139. 7752 444, 0° 687. 6°

+HF(0.01)

N0,

(0.1) 101. 4502 167. 2258 550. 62° 819. 32P
S0,(0.1)

*0,(0.1) 90. 8752 118. 5252 481. 42 690. 8°
80, (0.5)

+X0,(0.1) 70. 0002 143. 980% 509. 320 643. 5°
S0,

(0.5) 90. 150% 125. 200° 321.3° 536. 6°

control 92. 9742 98. 525° 907. 1 1098. 62
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