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Simulated Acid Rain Effects on Growth and
Yield of Rice, Soybean and Sesame™**

Young Kil Kang* and Seong Bae Kim*

ABSTRACT : To determine ettects ot simulated acid rain on the growth and yield ot rice, soybean
and sesame, and on the soil acidity, two cultivars of rice, soybean and sesame were exposed twice
a week to one of four simulated rain acidities[pH 2. 6, 3. 6, 4. 6 and 5. 6(control) ]. The plants were
protected from ambient rain by a polyethylene film cover. No visible damage due to the simulated
acid rain was observed at any stage of growth for either of the crops. In rice, heading date, plant
height and yield components except ripening ratio were not significantly affected by the pH of
simulated rain, but the ripening ratio and rough rice yield linearly decreased as the pH of simulated
rain was decreased. In soybean, maturing date and yield components except 100 seed weight were
not significantly influenced by the pH of simulated rain, but the 100 seed weight and yield linearly
decreased as the pH of simulated rain was decreased. Seed yield and the other agronomic
characteristics of sesame were not significantly affected by the pH of simulated rain. Soil pH after
cropping rice, soybean and sesame decreased as pH of simulated rain was decreased.

v TE FL UUEY @bl ghg-Eto] A 7ol dHF pHe oF 4.0~4.5 ¥4 92
pH 5. 68 YelW=d Bke| pH7ES 650 @& o, 1974 4¥] =zZE#& =9 Pitlochrydi] A
¢ oS EiE Bk @k TP Mgka Mf pH 2.4%) B:/7} 7]%% u} 9)o} 412
o] diz ) FE HAHE kK HE WEY SEuiate] Z-$olx 1980dhell Sof Eit B
B B 2% AELS gSdM wE kel of g #A4 °] Folxom muEmES A= 4970
B, glEo] mEee HEE @Eo = Zhzh Lol BetH] 2HTS AHste ke pHE =

g5, =] A9 B Bk ER #ao= Pt L, BEHEE A Ii pH 5.0 Wele] gk
EIRY HEEo) 65%, EEo] 30%, 71Eb} 5%E < vyeElga Yok 7 & 5P 5709 B s
A glom wEpl HEC) H3 FUIE L S MBS 2mm @92 78 AFHsle pHE 2A}8t
o P EeiE Boke R E huche] B, Ad v & 2mme] pHE 3.85~7. 722 H o)
£, 4&8 AN A AV H e, v AL} 2mm o] el M= A Ao =5 pH

so) T8 Ache] Bunel B AN0) 3o 6ol 4 BERAT T HRAT

* EIAEL £2FAER (College of Agriculture, Cheju National University, Cheju 690-756) AL - 1992. 3. 19)
= o] iRk E 19914 SRMEHE HERKIEA A £ 2. E B9 911-1504-065-1

—237—



LeelV= b Zo] 9 &AE 28% L pH 3.0, 3.5,
4.0, 5.6(HEE) ] BRI FE Astds o
T, BT SO MEFES A TR, o 5o #EME
9] kgl FAaHE FFo|dl EvlE, &7
59 B A=, E|RA] 5o HE o
gel SulEe 488 RHYa 319t Ban-
wart et al.’& SF5 LHiE B73 X Mol7#
Pioneer 3377 B™WE wiAist pH 3.0~5.69
ATEEMRZ F 23] 22]319& w Pioneer 33771
Me ke #47F gidey B73 X Mol7e pH
3.0 EEEINAN < 9% kS ATz skt
Evans & Thompson®-2 A TR pHE 5,690
A 272 AstAlg el wrEt F ksl had 4660kg
o] A 3670kg o2 ZAHATH 3499 31, Reddy et
alWe AgdE % B pH 2.5 3.5 569 AL
s g eldS o pH 2.5 BEEENAME o)
23 FrEAon 3 mREe kg 2427 AR
oz Basdn. g Ve Fo g% AR
£5 £EHC pH 2.0, 3.0, 4.08] ATEBRRE 2¢
AR EFEY 50m MRS W KW pH
7} A ateto] wel ##4%%E SR EE KEC &
AHJAT 3ot

Selvtale] i sl Aol A Bkl
Ee Bl A g FA & ZAoE Bl
Ak Azp Aol B} wars o Qg FFo] 3F

Aol whEt fkEmEe] Au|FILE st it

vjo] whAY Sl of mppevlel o7l FAE S el 7}

B o diddEnt. B ol X FF
sk o] 2dslrt Bt o] AP - v
of oA Zol B E MEAZ Ao By
o2 gEnzt fevete] Fo AF5HEd
, F, B kg v X e S A &K
Ag Zrs) Folof & Aot & HEe
A 75 WA W, F, FAe £F Bk
MR 22 ol i EH Mests o
o) £F 2 kR #RS} e pHE A}
e

$32

)l
&

it 2L

N 0o}
- =

+350] pH AstE Himsln HE #E 2
23 71 % A8E ATsnA FHH AT

d

=4
2
i £

Mkt A&

o] w2 e 7128 F#ithell W)sle g o
of ek 1.1, =Y wol] 0.05 T} v B o2 9
st H| L& iEmIAAMY #ExEd o
78%°] At

AR pHA#S 2.6, 3.6, 4.6, 5.6(thz
o)y, SO.2F NOso) (8 Hzso] 3:11 IS
TEE pHE #EY o R 233% 3 9
3.860 7} HkEE A7) Bk "KL 16mmel
HE s A8 ddstn Hjd3i s P HiRE 4
ZAstd ATRME Agsided, 8 79 9
o] gEtA AEW BEAL Zx o} 13] BAFAIZHY
3} 7} A

A, Q4 Jhe MgRe ad 499, 9
FrtelE Al &aranh KE L KRERER T
3 % 49 pH 58 ERIERES BuERBH
ez ol wlel 2AME A T

1. H

49 29¢ Bt EE S5 migw o wmi

2 69 13¢0l B £7](54 x 28 x 26cm)F F
MiES 1% SARCE 3l RET 452 BRSE
o} Hd £7)o) Y& LR a2 pH
7} 5.2, BEHwaEel 6.1%, FHRUEEEESE
110ppm, E#Hol22 Ca, Mg, K71 zt2} 2.8,
1.0, 1.0me /100g, FFol 2B iRrEFE ] 13.1me /10
Og oItk A PF= AT pH k#ES FE
(ML 87, RHES WES 3 SEHE qetE o
iz stE Tl 2w mAEe g 2ol glo)
o] of 24.5cm, Y57 5.27 KT RAELR
A, oAl JHE 10aF 9, 11, 9%kgR| &2 HiH
st 1, e R A4S 3.6kg /10a, o)A A EL
2 Ao 71e) & z+z} 13.3, 6kg /10av]| &2 A
slgen, dAgo2 FALE ol woj 6.
3kg /10a H|&-2 MAEIYY. ATRRE 6¥ 3
&2E 99 3&tA A B BmREd 43
HiE 747mm(747 0 /m?) g 69 29 2E 99 26
A7kx) F 23] g v LV|EE s
BAGEE A7 1532mmo] 3 13] EALAzE
€ H 2.6E)AT FFEHHE FX5) Y
350mm(53 ¢ /&71) 2] ATHRME Hstdch

2.2

BEZEZY AL 69 17¢49) 30 X 20cm A2
3~49 BHESR L, 29470l Fol TV F 2RSS &
ZAth 1.2m Zole) 3ES 1ER 39 A8 ol

—238—



e mfEsd FE, BN kiES MEs 3 %%’E
4HkE-o 2 d%lt}. HEE A4, A4 718 s

FAAZFOR 3 4, 6, Skg /102 Bl& = HiH o}
Aok AlEA 1o (pEeytS pHYY 6.1, A
Byra ol 3.3%, ARusEEE Bl 7lppm, B
ol Ca, Mg, K7} Zvzt 2.6, 0.8, 0.
9me /100g, ol &-@isgol 12.5me /100g°] )

o} Zihol vlste] vl dEe- el 71 Ro] =gk
YApeFo] Tha R&EdlejA] Fo] BEESRT) o
Tol HEel EHE Aoz $HH o Bt &
& 7hed & 29 3o sopuiglt
ATEMRE 69 3t E 99 a7tA AlF9
I BREYN AIEE 747Tmm(7472 /m)E 6
4 29947 H 109 34 7tA] 27380 Yol BAIE
/ERE BT AIdE BAEe) 135 o
T BAMZS BER#EZAA s 79 WAool 1.
082 216mme} 4.8%-01 3, 7§357] o Fo e
T4 W2 0] 0.36m 2 644mme} 3,120t}

3. &

=719 KR 128%2 69 17929 30 X 10cm
A Z 5~6¥Y BHE3lEoY, B % Jugon
AR} FLERA] gFotr] 749 1790 o] 2~31) 1}
2 25 I A7 30c FEo| 284 #MAEsHY
O, EEJ ¥& %i"k«l ftﬂiﬁﬁ #éff -2 pH7}
6, AHpe ol 5.0%, Brusgss Bl 25ppm,

B ol 22l Ca, Mg, K7F Z+2+ 1.9, 0.8, 0.
5me /100g, Fol&EHa ‘o] 11.4me /100g°]1 %1
o ovlgE A, o NEE AF 2SR
sted 8, 8, 9kg /10a H|-&- = MAFI T AT
649 R E 84 she7tr AlFe Hd B
o] A9 72 528mmi(370 /pot)E 79 274
Bl 10¥ 8U 7= 2430 vhof I M4 SR
=d, AIRm A=7t Qo]O}Ei A TR 2
H 4 t“i 12ZEQREE, 6498 )& 2o} B4
A ANILBEWES iiﬂﬂ“‘:} 01%7&% —E"\} AR
A 214mm°] I 13) BARAZES HT 8.5%
(0. 78 /EE) oIt

ANESyo) A8 AR A7 A AX
g, KEEREX 59 438 4 F
7F o] Ago] vlmH FU3 5REES 01%5]'
FEREBRERZ 54 498 AR

R S EE

fBn v

9 T

&1\

1. B4

ﬁ

e
o

ﬁl

£F Bl 2 ALK pH7F 7%
BHEE (pH 2.6)dl X = #h#8 F =aist 45
BES A8 Yeha 2o 4 5Ye pH 3.0¢)
ReEl 2 v o] &3 ARH 50m4 204 7vH o
2 183 EFSIAY v g ESEL 7o giey
#F7F h=2-(pH 6.5)0l H] s} 7.5/ )

Table 1. Main effects of cultivar and pH of simulated rain on some agronomic chracteristics of rice.

Heading Culm Spike

No. of No. of ripening 1000 grain Test Grain
Treatment date length length spikes/  kernels / ratio weight! weight! yield?
(day?) {cm) (cm) hill spike (%) (g) (g/2) (g/hill)
Cultivar
Tamjinbyeo 238 70.2 16.3 16.2 52.2 67.2 24.6 450 14.0
Somjinbyeo 238 68.9 16.4 15.3 49.2 69.0 25.3 451 13.3
Difference 0 1.3 0.1 0.9 3.0 1.8 0.7 1 0.7
pH
5.6 238 69.8 16.6 15.6 51.2 72.8 25.0 453 14.4
4.6 238 69.3 16.4 15.7 49.8 70.2 25.0 446 14.1
36 238 70.6 16.6 15.9 52.3 67.2 25.2 456 13.3
2.6 238 68.6 15.8 15.9 49.5 62.2 24.8 448 12.7
LSD(0.05) NS NS NS NS NS 7.0 NS NS 0.8

Based on the rough rice
Day of year . 238=Aug. 26.

*and **indicate statistical significance at levels of 0.05 and 0.001, respectively.
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Table 2. Main effects of cultivar and pH of simulated rain on some agronomic chracteristics of

soybean.
Maturing  Stem No. of No, of No. of 100 seed Test Seed
Treatment date length branches/ pods/ seeds / weight weight yield

(day') (cm) plant plant pod (g) (g/Q) (g/plt)

Cultivar
Baekun-kong 295 78.5 5.15 50.4 1.76 23.0 719 22.1
Baekchun 293 71.8 3.28 64.3 1.76 19.3 746 20.0
Difference o 6.7 1.87* 13.9* 0.00 3.7 27 2.1

pH

5.6 294 7.7 4.32 60.3 1.75 21.5 732 22.4
4.6 204 76.5 4.34 58.8 1.76 21.3 735 22.0
3.6 294 75.1 3.91 53.9 1.78 21.1 733 20.0
2.6 294 . 73.2 4.28 56.4 1.74 20.6 730 19.7
LSD(0.05) NS NS NS NS NS 0.5 NS 1.6

'Day of year ; 294=0ct. 21.

** and **indicate statistical significance at levels of 0.05, 0.01 and 0.001, respectively.
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Table 3. Main effects of cultivar and pH of simulated rain on some agronomic chracteristics of
sesame,

Flowering Maturing  Height Stem No. of No. of No.of  1000seed  Test Seed

Treatment date date  1st capsule length branches/ capsules/ seeds/ weight  weight  yield
(day!)  (day') (cm) (cm) plant plant capsule (g) (g/2) (g/plant)

Cultivar

Samdage 220 287 20.9 68.6 1.68 32.2 50.3 3.26 602 3.33

Suweonl28 220 287 11.5 50.6 0.02 19.2 32.3 2.99 587 2.84

Difference 0 0 0.4 2.0 1.66™ 13.0%* 18.0~* 0.27™ 15= 0.49

pH

5.6 220 288 16.6 59.6 1.10 26.6 41.5 3.12 597 3.14
4.6 220 286 16.4 58.7 1.15 27.1 40.2 3.14 592 3.18
3.6 219 286 16.5 61.8 1.10 25.6 42.2 311 591 3.06
2.6 220 287 15.2 58.5 0.90 23.6 41.2 3.14 600 2.98
LSD(0.05) NS NS NS NS NS NS NS NS NS NS

Day of year ; 220=Aug. 8, 287=0ct. 14.
* *and **indicate statistical significance at levels of 0.05, 0.01 and 0.001, respectively,
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Table 4. Soil pH after rice, soybean and
sesame treated with four levels of
simulated acid rain were harvested.

Soybean Sesame

6.44+0.36 5.57+0.29
6.27+£0.39 5.53+0.12
6.27+0.39 5.46+0.10

6.00+0.43 5.23+0.13

pH of rain Rice
5.6 5.83+0.05!
4.6 5.78+0.12
3.6 5.73+£0.07
2.6 5.59+0.09

Mean+standard deviation,
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