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Fruits and vegetables accounted for 37 percent of U.S. organic food sales
in 2008

S billion
25 —
B Fruits and vegetables
20 ® Dairy
N Beverages
15 4
B Packaged/prepared
foods
10 - |B Breads and grains
B Snack foods
S B Meat, fish, poultry
0- B Condiments
2000 2002 2004 2006 2008 2010E XY 4
2001 2003 2005 2007 2009E oo ®
E = Estimate. et
Source: Nutrition Business Journal. ERS
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Reasons for choosing the organic production system, 2007

USDA

O Protect family/community

[J Friendlier environmental
practices

B Increase farm income

B Other

XY 4

LR N J
Source: U.S. Department of Agriculture. Economic Research Service, and National Agricultural ® ® @
Statistics Service, Agricullural Resource Management Survey (ARMS). ERS

U.S. certified organic acreage and operations, 2005

Pasture and range 2.3 million acres

Cropland 1.7 million acres

# Certified Organic Operations - i
(U.S. Total 3.,493? _(I)_lE 365

L e S 392m

sl — ok 0|5/A8: B 28°/6°

31-50 [ 221-430 2N 2L &9

51.90 431-1916 ek B

- AHF 222 1269mm

Eoéemska and Hawaii are not shown: organic pas' range in Alaska accoun percent of the

Source: USDA, Economic Research Service, based on information from USDA-accredited State and
private organic certifiers.
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Rs AAH

A b= =0
I\ AR K (%)

HAAIH|(12 cm F7H])

H|2A|H|(2% & A)

2k

W 0| W RN - ALRHE LHY/XHE b0

M| FETH (%) -Hel =

MBI E(2%) - Hl=

BT (B} & A A, 2%)/Spinosad - AlTFES LI/ 24 0=Lgl/31S
HE o HEMAH/OE LR EU B2

B

e s &2t 32

10| W 2HH| - AFRHELH/AHEERO|

3| FREH %) -EeHF

MEFRE(2%) - HillE

BTH| (B} A 2{ A H, 2%)/Spinosad - AFDFE LI/ S50t LI/81 5

™ EEEHA
["’“‘%’M% MslHot & 2Ial M2l T0IA A THA £3H20081-31 %)

EYn o= - 43 F
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o J|XHKY E

FUE R7IAMe R 2SS EEH E)
| E'—I.il | A= A DI‘J‘ x| o =
Jﬁiirﬁl Gt A x| A 2l 4E 4E e = o O+EH ';1E| 4
A Y&
(g/tree)
2y
AlSMEIH 4,486 354 | 13 48 117 589 42 112 179 217 0.58 034
=N =3 3,782 104 | 36 11 38 174 15 26 52 049 024 0.15
=0| 7,561 30 |252 2 11 1,573 11 19 0.2 036 0.08 0.02
=4 550 36 | 15 4 13 16 2 2 03 004 002 001
H 2
AHEHZE 285 50 6 11 28 24 6 1 04 046 037 0.04
A2 683 50 | 14 61 87 281 12 5 13 138 067 0.10
Scientia Hort 129(2011) 9-17
EY 5 RI4EsE
M o S wa @ wR oo, e 0 o 0 us
As/m)  (mgrkg) (MI/ka)  (mg/kg) @s/m)  (ngrkg) (M9/ka)  (mg/kg)
0-10 cm 10-30 cm
2HA}(2007H)
—IEI HIJ 73a 0lla 87a 44 a 228 a 61b 005a 36 28a 132 a
2cx 69b 009b 6.9 ab 33b 139 b 61b 003b 32 21b 92 b
Z0| 73a 007b 61b 26b 85 ¢ 64a 003b 2.8 18b 48 ¢
XM 69b 006b 6.6 ab 27b 80 ¢ 60b 003b 3.0 24 ab 40 ¢
3LAH(2008 1)
Al ='ﬁ
EIHI 77a 022a 249b 72a 312a 70a 012a 180 43a 157 a
oc 72b 015b 248b 36b 171b 68b 008b 129 22b 87b
Z0| 77a 019a 262b 35b 133b 71a 008b 126 19b 50 ¢
XM  69c 017ab 386a 31b 87b 66b 009ab 151 24 b 46 ¢

L Amer. Pomol. Soc. 65(2011) 147-157
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Y e ngaey Scientia Hort 129(2011) 9-17
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L Amer. Pomol. Soc. 65(2011) 147-157

A c O = O7|A
A4 3¢ (2008H) = & & 7718
H St2F O Xl A LS = O
= odF X 220[E8as /&
5 A - .. 01 =ioses
o ER s = 9 s ws g CTueT
@R @R @R @R @R @D @D gn an

NE
_'EIHI 66676a 797a 185a 12b 112ab 119a 23a 177 a 50
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=

&=0|] 37116b 414b 90b 20ab 71b 51b 09b 79b 61

AAM 40882b 494b 11l1lb 18b 69b 58b 11b 107 b 74

Scientia Hort. 129(2011) 9-17
Scientia Hort 129(2011) 674-679
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€Ot assimiladion (pmel m 5 )

2 .1:I

COl azimilation (pmolm 5

CO! ascimilation (umalm 5 ")

1 Amer. Pomol. Soc.
65(2011) 147-157
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20
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(A Study on Ecological Characteristics of Small Irrigation Pond
(Dum-Bung) in Paddy Field)

e
Jae-Ok Kim
2SO ESAL S0{EATY

Rural Research Institute, KRC, Ansan, 426-170, Korea
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1) Preventing floods

- Flooding is the most frequent disaster in Korea.

and create harmful effects to the environment.

- During the Rainy season, rice fields store rainwater temporarily - o e, Sy

- Holding capacity is 18 times of Korea’s largest dam - :ﬁ?
-l iR

- Constructing dams would take enormous amounts of money ﬂ/-me m\
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2) Replenishing groundwater

- The fields replenish almost 5.5 billion tons of groundwater per yr. ~
- This is roughly 79% of the annual tap water used in the country.

- If the groundwater is not recharged and is eventually exhausted,

ground subsidence could result.

3) Preventing soil loss

- It takes approximately 200 yrs to create just lem of topsoil.
- It is calculated that in this country, about 17 million tons of

soil is trapped by paddies every year that would otherwise

flow to the rivers w4,

192 2013 $+=37-53ks] H7]153 ¢ Seand] 3



4) Water Purification
- When polluted water enters the paddy fields through the
streamlets, biological mechanisms of the soil and paddies

decompose contaminants, helping purify the water.

5) Air Purification
- Through photosynthesis, paddies absorb carbon dioxide
from the air and emit oxygen.

- The rice plants is one of the most efficient crops in

absorbing carbon dioxide.
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6) Making the Summer air cooler
- In summer, the water that evaporates from fields or paddy

fields cools the atmosphere.

7) Habitats for various living things
- The paddy fields are home to a large variety of wildlife.
- Fish, Bird, Invertbrate, Amphibians, Reptile etc..

Amazing wetland ! Wonderful
ecosystem!

Lim Jong-gil
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Location Site

Gwangcheon ‘ S1

52

S3
54
S5
S6

Janggok Y

S8
59
S10

S11
S12
S13

Hongdong

mean depth(cm) area(ni)
168+15(156~186) | 14.1
86£10.5 (73~94) 9.4
7246 (68~80) 56
53235 (50~57) 46
27+8 (20~36) 53
59+4 (56~64) | 4.3~14.1ni
95+4(92-100) | 95 |
95+10.5 (87~108) 88
42417 (29~63) 10.1
7546 (71~83) 1.7
31412 (19~43) 139
39424.5 (18~67) 132
24+5.5 (19~30) 114

Water

Source

Rain, groundwater

Rain, wastewater
Rain
Rain
Rain
Rain

Rain, artificial pumping |

Rain, artificial pumping
Rain

‘ Rain, artificial pumping !

rain
rain
rain

shape

Circle

Quadrangle
Quadrangle

Quadrangle

EtEY

Atz

Circle

Quadrangle

Quadrangle
Quadrangle
Circle

O

> 5% FEHL H0| 0 3
> 72} &1, 80| ot HFoj
IO EH8 0l B3& 2Y

I

m 5 3 34 3 34

0 L2
= 3o 3 312 s

=308

5 3 33 34 33 B

20

30 3 32 30

1 ool

o,,é%?_é
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M 52 3 34 3 3% 5 =} O®H S0 30 52 30 5
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57 23 =34 S5 56 % = O S0 =1 %12 503
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2. B EEAN W NEUAN &Y (O munuaw )

o £EZA\ 2
Temp. EC COD TN TP SS Chl.a
Location pH
(T) (usemr')  (mgLt) (mgL") (mgL')  (mgL)  (mgm?)
Gwangcheon  Min 15.8 6.30 215.0 2.4 0.81 0.020 3.2 1.0
(n=48) Max 377 8.60 850.0 72.0 27.55 0.650 1840.0 196.0
Mean 24.6* 7.35¢ 450.6° [_::_E_%E{::-E E::__?_{E;:w_______! 0177 120.2° 34.8°
Median 238 7.39 425.0 14.8 4.55 0.130 228 18.4
Janggok Min 15.8 6.59 166.0 6.6 0.30 0,020 5.6 1.4
(n=24) Max 36.7 8.90 540.0 21.2 3.09 0.250 75.6 334.0
Mean 27 4 7358 303.50 E__]_E;E_"__j L_]__gi“___j 1.045" 23.70 48 42
Median 276 7.22 260.5 11.6 0.82 0.820 15.2 21:8
Hongdong  Min 16.4 6.52 158.0 1.8 0.48 0.040 10.4 1.2
(n=32) Max 30.7 9.38 1272.0 86.0 30.12 0.550 260.0 1353.0
Mean 2382 7.38¢ 460.7¢ E___Ei)._ﬁ_“__! E_iﬂ_ __‘: 0.184¢ 70.2¢ 168.8°
Median 238 7.26 3125 22.6 227 0.160 455 46.0

2. EWe BN U UEYY 84

Location Number of cow(%) Number of swine(%)
Elmha 4,558 (7.2) 92,043 (22.8)
T N X
Hcmgbook 7.358 (11.6) 47,934 (11.9)
Janggok 6.369 (10.1) 43,622 (10.8)
e r— NI TR
Gyeulsung 5.726 (9.0) 26,576 (6.6)
Seobu 4,772 (7.5) 18.494 (4.6)
Goohang 6.069 (9.6) 17.588 (4.4)
Hongsung 3,291 (5.2) 16,498 (4.1)
Galsan 6.009 (9.5) 15,567 (3.9)
Geumma 4,428 (7.0) 11,198 (2.8)
Total 63,334 404,048
<B8dx SAYE 2009E>
> F/2 [URZE ‘B“EEE—I A HZEQL HO HIZH BT=E
AHEFO| BOI FE 22 TISERE QI8+ =EL2H0| 238
S>I1EER M YEE TN HHET2 90%71 XY AH|E 5
BAE HAUREZ FEX R =8 28 YRIO| 5|11 UAS
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2. WO B NN U MEYY §Y W23y ay

— > {18 Y2 BT21.89/kgl 2 LIEHE
e ESZEN E1lt > THNET} LA EYU 8/, FH0|
e EYETE {718 57t =2 UEE
Particle distribution(%) pH OM TN Av.-P,0,
Location Texture  Soil color
Sand Silt Clay [DW] (g/kg)  (mghkg)  (mgkg)
Gwangcheon  S1 SL 7.5YR 4/4 68 29 3 6.1 E::}_E__(‘):_j 2,305 28.92
52 L 5Y 3/1 51 42 7 53 E__-___fi-é-i)__-_-‘: 1,822 8.46
S3 SL 5Y 3/1 60 30 10 5.1 15.1 1,269 15.94
S4 SL 5Y 2.5/1 67 21 12 49 12.4 779 9.67
85 L 5Y 31 49 44 7 53 E______’%_._?_P_____j 2,641 17.37
S6 L 10Y 2.5/1 4 48 8 48 29.7 2,284 11.14
Janggok 57 SL 5Y 3/1 66 29 5 54 10.1 839 11.08
S8 SL 5Y 2.5/1 61 31 8 43 12.4 596 1.60
59 SL 10Y 3/1 56 39 5 42 24.1 1,417 6.13
Hongdong  S10 Si 5Y 3/2 12 82 6 49 15.1 1,450 17.68
Average 5344166 D571 71426 SB4055 i--_-_i'—'-_l:_lr_:l;j-_:l 1340006 128:759

2. WO B NN U MEYY §Y 6 W23y ay

o OISA ZA A1 > QBT :0.37~0.95(012 BY, BY)
> OYT : 0.14~1.03(0HL =Y)
Gwangcheon Janggok Hongdong
Si S2 §3 S4 85 S6 57 S8 59 S10 S11 S12 S13
I.‘I':(rm.n sius anratus(5 ) .‘-' 643 15 395 4]
E.ifr.\.uwmn-m;gumunﬂrarmfﬂ.-"—?)r?,ﬂ E 59 150 10 2 I 379 275 231 253
g.i fisgramies mizolepis( OfFELA) é 7 2 21 2 40 17 14 120 14 201 264 181
:-M«'wn'm.m’«‘m\fE == 210 13 4 14 2
I _____ B 2 3 T T TR "____ 3 _:_ 3 2 2 __"___‘
{Total Number of species S T R I : z : = = BRI
Total Number of Individual 709 154 41 13 60 30 413 134 395 476 495 475
Richness 031 040 054 039 073 059 033 0.20 0.34 0.16 016 0.33
Evenness 031 013 094 062 064 073 0.18 0.48 017 098 0.10 0.83
Diversity 034 0.14 1.03 043 088 080 0.20 0.34 0.19 0.68 0.69 0.92
Dominance 0.83° 095" 037 072 050 046 092" 081 092" 051 0,50 0.44
> 50| FH o &2 STUJCEZTH IEE FZW JHX|1 US
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e 0iFE A ED

Soil texture

Area(m?) Depth(m)

Sand Silt Clay
Carassins auratus( &0} {'-_5_'-3?3%::: 0372 0.423 20312 -0.656"
Misgums angualicanclns (0] P2) 0228 0.661° -0.830° L—_-g}}-g-_-_-i 0226
Misgomss mioleps O 2R -0.501 0.530 -0.127 0.106 0.116
Morpiess albus( = E18/2) -0.076 -0.797" 0.052 0174 | 08157 ]

**: Correlation is significant at the 0,01 level(2-tailed). ":Correlationissignificantatthe(.05level(2-tailed),

a——
Component Total Variance % Cumulative %
1 2.888 26.250 26.250 Variable Factor 1  Factor 2 Factor 3
2 2214 20.123 52379 0264 0,023
3 1.615 14.677 67.057 0,046 -0.013
4 0.817 7.424 74.481 0367 0.368
5 0.718 6.526 81.007 0,033 0,068
6 0.688 6.254 87.262 S5
7 0.539 4.899 92.161 Siob
8 0.435 3.956 96.116
9 0.231 2.101 98.217
10 0.146 1.328 99.545
11 0.050 0.455 100.000
Temp
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Plant-piercer Climbers

19.10% Burrowers
6.67% 13.48%
Sprawlers Skaters
Gathering- 13.48% 1.12%
collector i
linger
24.44%
10.11% vers
Swimmers 33.71%

8.99%
- 20104, 2011 ZAZI § 461t 8950 XY

> &2{7|%5 B8 : Predator, Plant—piercer, Gathering collector2 28
E| O Predator?t 69%E 718 L8

> M&J|5 BF : &=0l= F&(Divers)?t 78 =2 LEHE
ET2 59 T+AE YOI ALD FRELL, 0= Fo=E UFE
Hi=A YTOE EY ASFE2| O|HUO| E} BRI HIO| RYOI2E HF
H210]| M2 0|FYo| Pt ER/RET
- BUNR, SEAR, STUEXI, SXIE, AOHHY]

2, B9 Yoy 9
o AWM ENZ1
> 20104, 2011H &% EAEL F 241 67F0| XHEEH

SY THUT 0.882 0495

S TURXA/AS) 0.882 -0.495
=8 M+ -0.803 0.468
=4 334 -0.851 0.485
s88 X -0.767 0.350
sE 520l 0.344 -0.575
sd4s = 0.359 0.069
sEs50y 0.720 -0.808
sgEE=0 0.512 -0.759

- Q2124 Factor 18 4Eol= 3R
> H 122 : XM} XHS
>H2Q2%: 8% 5 B 84 5 =0

- 589 ASYES AEY 240 Ed g5 s AESFIL

O

Jt
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v v v v ooWw
Drainage 3
v

1. T2 971 O|H ~ H==7| O|F(2f 15&421)
2. (EPL: Y ETE LUTTY = 600%

Al 04 HHEH
ED% (=]

1. W X|=210] 1/3 &=H(0Y) : 1,00001

2.0.5% 2580 TAIZHO|Y =5

3.2l TLEO|IT ¥ ¥R

4. FH=T| o|F, B =0l
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Captured loach per trap

. 19 Jul 23 Jul 27 Jul 29 Jul
Surveyed sites e i = i
Without With Without With Without With Without With
mark mark mark mark mark mark mark mark
Paddy field not surveyed NC* NC 3 NC 1 NC
Small pond 170 {10 352 {30 494 {10 184 {4}
End of drainage 61 30 NC NC NC NC NC NC
Total 231 40 352 30 497 10 185 4
#NC : No capture
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8'5N : Trophic level
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' 813C : Food source  11¢a%

<by Lee(2010)>
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e o — BN F ZAKIE 210 2 Xj0|E 2
" -26.2%s -~ » « 5112 =1t EY0| 5t.60] H|O| F=HO=E
. o % e a FHE & E2Y
P T e ; | WIS B O 0¥ SO 0TS
£ -28.1%0 ), rrigation pon
© \ o “27.9% =0lM O|FEHIHME 2
o Paddy field R A N .
i . 4 Irvigation pond ) July 20.9% B g Septambe
» Station 1| Station1 || _ o U " a 4
o 0 40 6 S0 100 120 140 O 0 0 40 &0 B0 100 120 140 JED ’
4 4 -~ [ Irvigation pond
O ) 315 17.1%. ® 15 A
July 26.6%e - o September .%11 ) A \\ 16.7%a
16 _ 26 :—|° 1
-27.4% o a A . -27.6% , Paddy field ] Irrigation pond
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o Trrigation pond \ ?'-t & 6
Y Bty 094 | Irrigation pond , Station 1| Station 1
!‘0 0 40 6 S0 100 120 L0 Imu o 0 4 &0 80 100 120 140 160
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M L ¥ o
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3 Station & . Station 6

0 10 40 6 8 100 120 140 160 O 10 40 60 S0 100 10 140 160
Total Length (mum)

4. BUR 01 MAPlE MES TR 75

Station 1(St.1) Station 2(St.2)
&"c(=sD) 5"N(ZSD) 5"c(+sD) &°N(SD)
Jul. Sep. Jul. Sep. Jul. Sep. Jul. Sep.
Fish
Misgurnus spp. P -26.2=0.5 | -27.9=09 | 20209 | 16.7=20 | -266=1.6 | -27620.6 | 147=43 | 9817
PF | -281=21 17.1=14 274205 10.2=04
Carassinus auratus P -30.3=1.7 | -29.8=13 | 166=0.5 | 163=1.6
Water bugs
Muljarus japonicus P =204 14.4 =282 93 8.1
Notonecta triguttata P -20.8 6.1 -20.8 6.8 49
Dragonfly P =326 143 =285 84 7.1
Ranatra chinensis P -288 9.1 -30.3 52
Aquatic insects
Chironomids IP | -209510 | -294 18.4=5.8 13.6
Tubifex PF -28.3=04 149 -28.1=0.6
POM(45 um-GF/F) P 414 -428 153 18.6 238 272 16.9
PF =257 2232
paddy field soil(>1mm) IP -28.6=1.5 | -20.8=0.1 | 12.0=49 | -145=01 -26.8 -20.7 10.3=3.7 133
paddy field soil(250 fm~1mm) IP -28.6=0.8 0.2:4.7
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70 180
Aphyocypris clinensis Misgurnus sp.
] o . . . | 3 .
,_,_ l ; ] y . 150
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<Kubota ef al.,(1965)>

Number of ascending fishes (per 6hr)
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