NJOSL

National Digital Science Library

QI MHADT B, B, ATHO| 4T Y 2ol D]X|E= YT

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

Edab= 1992-02
FEUFA He|ss

AEe7|2 Hzstn
NDSL URL http://www.ndsl.kr/ndsl/search/detail/report/reportSearchResultDetail.do?cn=TRK0O200200015239
IP/ID 14.49.138.138

0| & AlZt 2017/11/03 11:34:06

22r2 o
@ NDSLO|A A
@ NDSLOJ|AM A|

@ NDSLOfIA A|
UASLE.

ol

t
t
t

24 S/ E/H S
2 9 J|Et PRl2 MO 2 B MIZ/HUET A ARO| KIST
2 g

9| QoM S et Ao FRZ[A AE 4

Ha
rin
X
)
0z Mo
1o
X
)
rH
rlo
o
X
N
X
2
N
)
0
2
~
a
j
mlo
ok
HC
_o'h
&
$0
i3
r
n

_|
o
_‘OD
u
o

o
=)
)
oot
I
o

(04] O(l-l_l Okl

ol

rr rr rr
a1
o
[N

@ NDSLOJA A B3ts BEIZE DEt 22, 7, B 7|EF H2HO| QU] WHOR 0|88 FS A2 A 13620
m&smmaq@ E 5292 0310 Y30 HahY & YBLICH

M |5T|

www.kisti.re.kr



KOSEF 911-1504-065-1

Simulated Acid Rain Effects on Growth and Yield of Rice,

Soybean and Sesame

1992

g % 33 A o

- IP 1 1449438438, 264/11-03-31:34:05




==L,
rub.[l
[ R

2 A HE | 911 -1504-065-1

I agagd o A B H

€ BIME AT AT B, T WA A% L £R vl
Y A AFEIME AHEFTHICL

19924 289 28¢

24772 AFYR
47 MY 3 4 2

. IP:14.49.138.138, 201/7-11-03 11:34:05




by

o

2} A W & | KOSEF 911 — 1504 - 065 - 1

(3 &) 4F WiZest d, 3, Y 4% 9
T3 nAle 9%

(4 &) Simulated Acid Rain Effects on Growth and
Yield of Rice, Soybean and Sesame

d+F 344

44 a4 AFduL Y)Y 3| 4 4 2

1991d 3§14 ¥
24714

a 3 v 3,000,000¢ |47

A4z 4¥7t FUHY ot 34 420 A 72 8l
A Abgrlol 2% w3Ee Tt A4 "ok Abguiv A, ¥, W
o A% g +33A EYL Hite] njAle ¥ FEHIA U,
A3, 43F, qA(F), Aokl +4 1263(370) Fdd $A3g
o AX7|1Ete] BE P wd 4F gl 2.6, 3.6, 4.6,
5.6)& F 2¥of Aeidto] AHY FAF 243 thEt Hrh

AF 294 7k M3 W2 N FoME A 25 PolE B9
g ek ¥ &471, 7], FSEE AAY sYFHYeL B2
2IHIUYF 5L pliod FUE LA Aoy FHEL o7} WETH
Wolch A2+FE pirl Wolel wlel @ute] LE Il pH 2.6
ojd AA FAFo pHet £ 22 Yepd 4 Sldich F
Y BF 4K7, 10Y5& AN £F748L, F4Y HIUR
T2 oo ¥R 2A Udstovt 1008 F3 FA4FS pi7t Koo
et AdYe s HaHYY ool oM FH4PE NIRRT RE
BAol pHol #24g A FVE uA dsith ¥, F, WA Au} ¥
EQY pHE A5 pHrt WolRe] wel 2dyos A

Key-ford | AH32%, ¥, 3, I, FAU+T, 37884, M=

e s IP:14.49.138.138, 2017-11=03-11:34:05



FINAL REPORT SUMMARY

*Serial No KOSEF 911 — 1504 — 065 — 1

Project Simulated Acid Rain Effects on Growth and Yield of
Title Rice, Soybean and Sesame
Name Organization & Address Title

Principal

Department of Agronomy Associate
Investigator | Young Kil Kang | Cheju Naticnal Univ, professor

Cheju 690-750, KOREA

1st year 2nd year

Duration &
Amount of From Mar., '91 To Feb. '92 | From To
Grant { 3,000, 000won )

Total { 3,000.000won )

Summary of Completed Project

The acidity of rain is expected to increase due to rise in fossil fuel
combustion and thus probably reduces crop yield sooner or later, To
determine effects of simulated acid rain on growth and yield of rice,
soybean and sesame, and 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) protecting plants from
ambient rain,

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, yield components except ripening ratio, and crude protein conc-
entration(CPC) of rough rice were not significantly affected by pH of
simulated rain(SN), Ripening ratio linearly decreased and rough rice
yield quadratically decreased as pH of SN was decreased, Maturing date,
yield components except 100 seed weight, and CPC of seed in soybean were
not significantly influenced by pH of SN, 100 seed weight and seed
yield of soybean linearly decreased as pH of SN was decreased. Seed
yield and the other agronomic characteristics of sesame were not
significantly affected by pH of SN, Seil pH linearly decreased as pH of
SN was decreased,

Key-¥ord |Acid rain, Rice, Soybean, Sesame, Yield, Yield component
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Table 1, Mean squares from analysis of variance for some agronomic
chracteristics of rice treated with four levels of simulated

acid rain,
Heading Culm  Spike No, of No, of
Source df date length length spike/ spikelets/
{day) (cm) {cm) hill spike

PH 3 0.83 5.80 0.98 0.14 13,59
Linear 1 0.90 2.01 1.60* 0.34 3.17
Quadratic 1 0.00 4,74 0.85 0,01 3.85
Cubic 1 1.60 10.66 0.51 0.06 33.77

Error a g 0.64 8.90 0.38 1.31 18.61

Cultivar 1 0.50 13.39* 0.25 6.85 75.95

PXC 3 0.17 4.90 0.04 1.50 48,02

Error b 12 0.67 3.04 0.60 2.44 38.59

Ripening 1000 grain Test Rough rice Rough rice
Source df ratio veight weight yield crude protein
(%) (8) (g/1) (g/plant) (%)

PH 3 163, 5* 0.22 193.1 19, 3*** 0.61
Linear 1 478.5** 0,16 11.6  49.6*** 0.22
Quadratic 1 11.2 0.36 1.5 5.6* 0,00
Cubic 1 0.7 0.16 566.3 2.7 1.60

Error a 9 38.9 0.77 346.9 1.1 0,82

Cultivar 1 27.6 5,28*** 0.3  20.6*** 0.01

PXC 3 47.1 0.26 66.8 1.9 0.06

Error b 12 24.8 0.18 144.9 0.9 0.37

+, 5% and *** indicate statistical significance at levels of 0,10,
0,05, 0,01 and 0,001, respectively.
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Table 2, Main effects of cultivar and pH of simulated rain on some
agronopic chracteristics of rice.

Heading Culm Spike No, of
Treatment date length length spikes
{day!) {cm) (cm) per hill
Cultivar
Tamjinbyeo 238 70.2 16.3 16.2
Somjinbyeo 238 €8.9 16.4 15.3
Difference 0 1.3 0.1 0.9
pH
5.6 238 69.8 16.6 16,6
4.8 238 69.3 16.4 15.7
3.6 238 70.6 16.6 15.9
2.6 238 68.6 15.8 15.9
LSD(0.05) NS NS NS NS
No. of 1000 grain  Test Rough rice
Treatment kernels weight weight crude protein
per spike (g) (g/1) (%)
Cultivar
Tamjinbyeo 52.2 24.6 450 10.8
. Somjinbyeo 49.2 25.3 451 10.8
Difference 3.0 0,7 1 0,0
pH
586 51,2 25.0 453 10.8
4.6 49.8 25.0 446 11.0
3.6 52.3 25.2 456 10.5
2.6 49.5 24.8 448 10.8
LSD{0. 05) NS NS NS NS

I Day of year: 238 = Aug. 26.
*#% indicate statistical significance at the level of 0.001,
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Table 3, Mean squares from analysis of variance for some agronomic
chracteristics of soybean treated with four levels of
simulated acid rain,

Maturing Stem  No, of No, of No. of
Source df date length branches/ pods/ seeds/
(day) {(cm}  plant plant pod!

Cultivar{C) i 50. 00 358.4  28.12** 1552.6* 0,08
Error a 3 0.17 16.4 0.18 67.7 8.61
pH 3 0.08 15.4* 0.33 64.0 2,03
Linear 1 0.10 3.4 0,13 112,1* 0,05
Quadratic 1 0.12 57 0.24 3.9 4.29
Cubic 1 0.02 1.0 0.60 48.1 1.75
CXpH 3 0.08 16,5+ 0.22 59.9 2,36
Error b 18 0.25 6.0 0.25 31.2 7.16

1000 seed Test Seed  Seed crude

Source daf weight weight yield protein
(g) (g/1) (g/plant) {%)

Cultivar(C) 1 107, 7%** 5565, 1*** 35.3 28, 31**
Error a 3 0.6 30,5 8.8 1.31
pH 3 1.1% 30.4 15, 5** 0.80
Linear 1 3 2% 28.9 41,8%** 0,34
Quadratic 1 0.3 55.1 0.1 2.78
Cubic 1 0.0 7.2 4.7 0.94
CXpH 3 0.4 9.4 5.1 0.64
Error b I8 0.2 35.4 2.5 2.28

! Table values for no. of seeds per pod must be multiplied by 103,

*, %, ** and *** indicate statistical significance at levels of 0.10,

0.05, 0.01 and 0,001, respectively.

_21_

—_— _ IP:14.49.138.138, 2017-11-03-31:34:05



Table 4. Main effects of cultivar and pH of simulated rain on scme

agronomic chracteristics of soybean,

Maturing No. of No. of No. of Test Seed crude
Treatment date  branches/ pods/ seeds/ weight protein

(dayl!)  plant plant  pod (g/1)

(%)

Cultivar
Baekun-kong 295 5,15 50.4 1.76 719
Baechun 293 3.28 64.3 1.76 746
Difference 2%¢*  1.87** 13.9* 0.00 2744
pH
5.6 294 432 60.3 1.75 732
4.6 294 4,34 58.8 1.76 735
3.6 294 3.9 53.9 1.78 733
2.6 294 4.28 56.4 1.74 730
1SP(0.05) NS NS NS NS NS

38.4
40.3
1.9

38.9
39.8
39.1
39.6

| Day of year: 294 = Oct. 21.

* ** and *** indicate statistical significance at levels of 0.05, 0.01

and 0. 001, respectively,

Table 5, Stem length of two soybean cultivars, ’Baekun-kong' and
'Baekchun’ at maturity as affected by pH of simulated rain.

pH Baekun-kong Baekchun
cm
5.6 80.4 75.7
4.6 80.5 76.5
3.6 78.4 75.1
2.6 74.6 73.2
LSD(0. 05)! 3.6

1 For comparing two pH levels within a cultivar,
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100 seed weight (g)

22
o
0
21}
o Y+ 20.0 + 0.281X r'= 0.950
20 i { { {
16 28 3.6 48 56 6.6

pH of simulated rain

Fig. 3. 100 seed weight of soybean as affected by pH of simulated rain,
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Seed yield {g/plant)
23

2
Y =16.8 + 102X r =0.898
22 -

21+

20

19 L i 1 !
1.8 2.6 3.6 4.6 5.6 8.6

pH of simulated rain

Fig. 4. Seed yield of soybean as affected by pH of simulated rain,
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Table 6. Mean squares from analysis of variance for some agronomic
chracteristics of sesame treated with four levels of
simulated acid rain,

Fiowering Maturing Height 1st Stem  No. of

Source df date date  capsule length branches/
(day) (day) (cm) (cm) plant
Cultivar(C} 1 3.60 0.10 890, 2*** 3243.6*** 27.6***
pt 3 4,07 12,20 4.5 23.0 0.3
CXpH 3 27.80 20.70 4.5 33.4 0.3
Error 32 18,85 11.92 9.4 66.1 0.2

No, of No, of 1000 seed Test Seed
Source df  capsules/ seeds/ weight weight yield
plant capsule (g) (g/1) (g/plant)

Cultivar(C) 1 1687, 4*** 3236, 4*** 0.75** 2340,9** 2,35*

pH 3 23.0 7.3 0.00 127.7 0.07
CXpH 3 65.9 66.3 0.03 154.2 0,48
Error 32 37.5 42.8 0.08 145.4 0.56

*,** and *** indicate statistical significance at levels of 0.05, 0.01
and 0,001, respectively.
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Table 7. Main effects of cultivar and pH of simulated rain on some
agronomic chracteristics of sesage,

Flowering Maturing Height 1st  Stem No. of

Treatment date date capsule length  branches/
(day!)  (day!) (cm) (cm)  plant
Cultivar
Samdage 220 287 20.9 68.6 1.68
Suweon 128 220 287 11.5 50.6 0.02
Difference 0 0 g 4%+ 2.0%**  1.66%**
pH
5.6 220 288 16.6 59,6 1,10
4.6 220 286 16.4 58.7 1.15
3.6 219 286 16.5 €1.8 1.10
2.6 220 287 15,2 58.5 0.9
LSD{0. 05) NS NS NS NS NS

No. of No. of 1000 seed Test Seed

Treatment capsules/ seeds/ weight weight yield
plant capsule {g) (g/1}  (g/plant)
Cultivar
Samdage 32.2 50,3 3.26 602 333
Suweon 128 19.2 32.3 2.98 587 2.84
Difference 13.0***  18.0*** 0.27** 15** 0.49*
pH
5.6 26.6 41.5 3.12 537 3.14
4.6 27.1 40,2 3y 592 3.18
3.6 25.6 42,2 311 591 3.06
2.6 23.6 41.2 314 600 2.98
LSD(0.05) NS NS NS NS NS

1 Day of year: 220 = Aug. 8, 287 = Oct. 14.
*,** and *** indicate statistical significance at levels of 0,05, 0,01
and G, 001, respectively.
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Soil pH

7
Y » 5,92 + 0.099X r=0.686
6.5
o)
Q 9
o 2
6 Y = 542 + 0.073X r* 0.904

l Od
56+ ¥
Y = 4.97 + 0.116X = 0.840

*

5 ! | b {
1.8 2.6 3.6 4.6 5.8 6.6

pH of simulated rain

Fig, 5. Soil pH after rice{T]), soybean{Q} and sesame(¥) treated with
four levels of simulated rain were harvested.
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