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Effects of Light Environmental Control on Growth of Pak Choi (Brassica rapa)
in a Plant Factory System
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Closed-type plant factory system using artificial light sources instead of sunlight is an
ultimated method for plant production without any pesticides comparing to conventional
greenhouse structure, Control of the light environment such as a light quality or intensity in
the plant factory system using artificial lights is an essential technique for improving the
growth and development of plant species, It has been reported that the light environment
significantly influences on growth in many kinds of leafy plants cultured under the plant
factory system. In this experiment, effects of light quality and intensity under hydroponic
culture system were mentioned on growth of green and red Pak Choi (Braccica rapa var,
chinensis) seedlings. The Pak Choi seedlings which developed 2~3 unfolded leaves were
cultured in Yamazaki nutrient solution controlled at 1.4 ds m" EC and 5.6 pH, respectively on
the plant factory of horizontal type. The seedlings were exposed by monochromic or mixture
light-emitting diodes (LEDs) of blue+white (BW treatment), red (R treatment), or blue+red+white
(BRW treatment) with 50, 100, or 250 #mol m” s light intensity for 5 weeks, Increment of
fresh and dry weights in the green and red Pak Choi was significantly affected by
blue+red+white or red light qualities. However pigmentation was inhibited by the
monochromic red light in both of the green and red Pak Choi seedlings. In BRW treatment,
fresh weights per seedling of green and red Pak Choi grown under 250 #mol m” s light
intensity were 5.5 and 8.4 times promoted, respectively compared with fluorescent light
considered as a control, Pigmentation in the Pak Choi seedlings increased under BRW
treatment with higher light intensity than in lower treatment, From the results, it is suggested
that the mixture radiation with higher light intensity gave the maximum growth of Pak choi
seedlings with higher quality comparing with monochromic light. Optimum light intensity for
leafy plant growth inside the plant factory system using artificial light sources should be

decided for commercial production with a lower electric cost,

Key words : Horizontal-type plant factory system, Light-Emitting Diodes (LEDs), Light intensity,
Light quality, Pesticide-free
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Effects of Red Light on Fruit Quality in Grape
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In these days, the plastic-house cultivation area of grape has been increasing. The bad
coloration of grape fruit caused mainly by shortage of sunshine duration, bad ventilation, and
high temperature of plastic-house. The content of solid sugar and coloration of grape fruit
affect prices for farmers of grape. In this study, we investigated the effects of red LED
(light-emitting diode) on the growth and fruit coloration of grape, Two variety of grapes,
Campbell Early (Vitis vinifera) and Kyoho (Vitis vinifera x Vitis labrusca), were used, The
intensity of light treatment was 1.8~4.0 #mol/m°/s PAR (Photosynthetic Active Radiation) by
using red LED (660nm). The times of red light treatment were 03:00~05:00 plus 20:00~22:00
(red light 1), and when solar intensity below 20W/m’ during daytime plus 20:00~06:00 (red
light 2). The period of light treatment was five month from April to August in 2012. The fruit
weight, number of berry, and berry weight were increased with red light treatment but not
showed the significantly differences in Campbell Early, While the Kyoho variety the red
irradiation increased significantly the content of solid sugar and weight of berry than control,
Among them red light 2 was the highest, The coloration of grape fruit was improved with red
light treatment in Kyoho, Presumably, these responses induced by activation of photosynthesis
and action of phytochrome by red light in the leaves. These results represent the possibility of

using red LED in grape production under plastic-house environment,

Key words : Fruit colouration, Fruit quality, Grape, LED, Red light.
Corresponding author : E-mail, schongcb@korea kr, Tel, 031-290-0224

266 2013 F=83Eet3] F71F3] 9 edrd I



Table. 1, Effects of red light on growth and fruit characteristics in Campbell Early and Kyoho grape

Campbell Early Kyoho

Light Weight No of Weight of  Solid Weight No of Weight of Solid
treatment of fruit berry berry sugar of fruit berry berry sugar
(g/fruit) (Noffruit) (g/berry) ( Brix) (g/fruit) (Noffruit) (g/berry) ( Brix)

Control(No light) ~ 302.6 53.9 5.6 15.5 395.2 40.8 9.7 13.9
Red light 1 414.8 67.5 6.1 15.0 458.8 39.6 11.6 15.2
Red light 2° 3355 548 6.1 14.3 431.8 35.3 12,3 15.9
LSD (0.05) 125.4(ns) 17.8(ns)  0.5(ns) 0.9 81.7(ns)  7.6(ns) 0.8 1.8

" Red light 1: 03:00~05:00 + 20:00~22:00
" Red light 2 : when solar intensity below 20W/m?” during daytime + 20:00~06:00

Control Con RL1 RL2 Red light treatment

Fig 1. Scene of the red LED light treatments (right) and effects of red light on coloration
of grape fruit in Kyoho (middle, Con : control, RL1 : red light 1, RL2 : red light 2)
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Red Light Induced Flower and Growth Characteristics in Lisianthus

(Eustoma grandiflorum. L)
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Lisianthus (Eustoma grandiflorum,1) is an ornamental, herbaceous annual plant, In order to
maintain the growth, flowering, and market value of commercial plants the optimal solar
irradiation has to be supplied. Artificial light sources such as high pressure sodium lamp, metal
halide lamp, and mercury lamp can be used for plant growing as supplemental light sources.
But these artificial light sources consume a lot of electricity, In this study, we investigated the
effects of red LED (light-emitting diode), on the growth and flower characteristics of lisianthus,
Two variety of lisianthus used in this study were White and Violet. The red light was
irradiated by red LED on growing lisianthus under plastic-house. The red LED used in this
study had wavelength 660 nm. The period of light treatment was six months from March to
August in 2012, The time of irradiation was five hour from 21:00 to 02:00 every each day.
The intensity of the red light was 1.8~4.0 #mol/m~/s' PAR (Photosynthetic Active Radiation).
The plant length, leaf fresh weight, and stem diameter of White variety were significantly
increased with supplemental red light. The Violet variety grown under the red light marketable
flower number, flower fresh weight, and petal number significantly increased. The red light
treatment reduced the blind, underdeveloped flower, of lisianthus, The increment of marketable
flower number was induced by the reduction of blind and increase of flower and petal.
Presumably, these responses were induced by the activation of photosynthesis and action of
phytochrome by red light in the leaves. These results showed the red LED can be utilize as a
supplemental light sources for lisianthus cultivation.

Key words : Flower, Growth, LED, Lisianthus, Red Light
Correspondence author : E-mail, schongcb@korea kr, Tel, 031-290-0224

Table, 1. Effects of supplemental red light on growth and flower characteristics in lisianthus

Plant Leaf Leaf fresh ~ Oem Stem Marketable Petal Flower
Variet Light lenoth number wei hi fresh diameter flower number fresh
Y treatment ( ri ) (no/plan (o/ l%mt) weight (mm) number  (no/plan  weight
t) &P (g/plant) (no/plant) t) (g/plant)
Control* 96.1 24 4 24,5 10.1 3.1 2.1 12.2 2.5
White Red LED  104.3 25.8 26.5 10.7 3.4 2.8 12.9 2.4
LSD 5,5** ns 1_1** ns 0,2** ns ns ns
Control 83.3 24.0 24.2 10.7 2.7 1.8 11.3 2.2
Violet Red LED 91.7 25.8 27.2 13.1 3.0 29 14.0 2.7
LSD 327 1S 1.0 15" ns 0.6 14 027

* Control : no lighting, ~ : P ¢ 0.05,  : P { 0.01
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Recently, there are worries of the side-effects due to the use of agrochemicals, A novel
biotechnology of using of beneficial microorganisms to improve plant health and productivity
has therefore been extensively concerned, In the current study, more than 120 bacterial and
fungal strains belonging to 27 species were isolated from the rhizosphere of Panax schinsen,
and then tested in witro for phosphate solubilization and indole acetic acid (IAA) production,
Pikovskaya’s media was used to estimate the rhizomicrobial isolates to solubilize the tricalcium
phosphate Casz (POj),. Pseudomonas fluorescence and Azotobacter chroococcum demonstrated
the highest phosphate solubility of (8854 #g mL') and (863.4 pg mL'), respectively. The
phosphate solubilization activity of rhizofungi isolates was 82 %; however, rhizobacteria isolates
showed phosphate solubilization percentage only 57.1 %. The overall rizobacteria isolates
showed TAA productivity in percentage of 47.62 %, while (64,7 %) of the rhizosphere fungal
isolates were able to produce IAA, Mucor sp. showed strong IAA productivity of 42.3 #g mL'
on Czapek’s-tryptophane medium, and the highest fungal species to solubilize the inorganic
phosphate of (237.5 #g mL"). Rhizobacteria were more powerful than rhizofungi in both
activities of phosphate solubilization and IAA production. The study explores high P-solubilizing
potential and IAA producer of Azotobacter chroococcum, P. fluorescens, and Mucor sp, which
can be exploited for the solubilization of unavailable phosphates present in the soil and

produce TAA, so improve soil fertility and plant growth,

Key words : Rhizobacteria, Rhizofungi, Phosphate solubilization, TAA.
Correspondence author : Corresponding author: E-mail: jhjoo@kangwon.ac kr; Tel, 82-33-250-6448
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Plant Growth Promotion by Rhizobacteria Isolated from Pinus koraiensis
on Chinese Cabbage (Brassica rapa)
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The development of satisfactory alternatives for supplying the nutrients needed by crops
could decrease the problems associated with conventional NPK chemical fertilizers, In this
study, the effects of bacterial and fungal effective microorganisms (EM) on the growth of
Chinese cabbage (Brassica rapa) were evaluated. This investigation was carried out in comparision
with conventional NPK chemical fertilizer and one type of commercially sold microbial
fertilizer. Sterile water and molasse were used as controls. Azotobacter chroococcum effect also
was studied either alone or in combination with the effective microorganisms on the growth
parameters, In contrast the bacterial EM, the fungal EM alone without A, chroococcum had a
more stimulating effect than fungal EM combined with A, chroococcum, Results showed that
seedling inoculation significantly enhanced B, rapa growth. Shoot dry and fresh weight, and
leaf length and width significantly were increased by both bacterial and fungal inoculation, The
results indicated that the NPK chemical fertilizer deteriorates the microflora inhabiting the soil,
while the effective microorganisms either fungal or bacterial ones increased the microbial
density significantly, This study implies that both of fungal and bacterial EM are effective for
the improvement of the Chineese cabbage growth and enhance the microorganisms in soil.
The results showed antagonism occured between A. chroococcum and each of Penicillium sp
and 7richoderma sp in both agar and planta assays. The data were statistically analyzed by

ANOVA and Dunnett test,

Key words : Effective microorganisms, Chinese cabbage, Azotobacter chroococcum, Antagonism
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Our goal was to increase the general understanding of microbial diversity in the soil
environment of a Gotjawal forest. The Gotjawal forests are unique within the primitive ecology
of the mountainous areas of Jeju Island and are the richest biota shelter sites from
urbanization. Gotjawla in Jeju Island covers 6% of the landmass, The forest is crucial for
recharging the only source of water for Jeju’s half-million population, and also nurses a unique
flora and fauna, including some endangered species and others endemic to the island,

We phylogenetically analyzed bacteria collected from the soil of Gyorae Gotjawal forest,
Using domain-specific primers, a region of the 16S rRNA gene was amplified using PCR, and
the product was subsequently used to create a clone library, A total of 142 bacteria were
identified. The 142 bacteria clones were affiliated with the following groups: Acidobacteria(13
clones), Actinobacteria (28), Proteobacteria (80), Chloroflexi (3), Bacilli (1), Cyanobacteria(3),
and Planctomycetes(2). Within the class Proteobacteria, 56 of 80 clones were tentatively
identified as 12 unclassified genera, Several new genera and a family were discovered within
the Actinobacteria (25) clones.

In addition to bacterial clone analysis, culture-based surveys of bacteria members were
conducted on soil samples from Gyorae Gotjawal and Sanyang Gotjawal, Three different
bacteria, Pseudomonas, Flavobacterium and Chryseobacterium member at Gyorae Gotjawal and
only Bacillus at Sanyang Gotjawal were most abundant from cultured bacteria.

One strategy to screen the phenotype potential of biosurfactant-producing bacteria that
predominate in the environment of Gotjawal soil is to apply drop-collapse method involved in
measuring activity of bacterial culture, Culture positive by the drop-collapse method would
constitute cultures that produce biosurfactants and more fine scale comparison of biosurfactant
producing capacityis in progress. Bacterial diversity of the Gotjawal soil may be very high than
any other samples and further study is necessary to elucidate what are the main factor

ssustaining the forest including biosurfactants producing microorganisms.

Key words : Gotjawal soil, Soil bacteria, Bacterial diversity, Biosurfactant
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(Growth Characteristics of Tubificidae sp. by Floodmg During Winter in
Paddy Fields)
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Aol A Fof A}, 2012\ 3L HE 20133 29714 A7)
FUE YA AES X3 Ay =8 o] &dlE 2FHE Fwg e e iy 5o W
uwkds e, 27187 5o 28 - 7171 2A, dblE7], 7k, wWzbakd Sol AL, A3

=
FEFoRe ko, Ad=dAl®, A=dAF, vvlsw, EdWolRw, vhrlw, vhE7lF,

ki

2 = el Lok
ARE FHste] Mol dEHT U YA mAE F-83
o148 Aew Az,

FHO - AEEYHY, FARYEPAEE, = A7

FAHARKX A=K : E-mail, wildflower72@korea kr; Tel, 82-31-290-0234
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= JEfA SECrdd S 0j2l= Y2 ‘SefH =t

OO O
(Ecological Effects of Irrigation Pond on Biodiversity Enhancement in Rice Field)

2os" . x2x" . 274" - o - =zx) - gge? . sioja
Myung-Hyun Kim"" - Lak-Jung Choe" + Kee- Kyung Kang" -

Miran Kim" « Kwang-Jin Cho" - Young-Eun Na? + Min-Su Han"
lzxxsd 2zonste, JANSH oY=

Climate Change and Agroecology Division, National Academy of Agricultural Science,
RDA, Suwon, 441-707, Korea

“R&D Coordination Division, Research Policy Bureau,

RDA, Suwon, 441-707, Korea

4 A B AEUFAA S04 Qo] W (rrigation Pond)e] T84S 2 delA] At} 53
w2 AT A 5219 oF 18%E AA|skAL 3lof, = AHAlY Aevdde dE Fasith 8
Ak op A7 mHol = Al AeErdd Sl o] vA= 1
Hp7E ik, w2 ATl = A A dErAFsES] B 54S
o] = AeAl AETHYA Fxlol o niXE= ZAE AT A st AXMA NFEHFEE
opelAbE 3| F¢ 8U-9Udl FHSAT. AF AL AP ofad S(50%20 X 20am)E
7 Abele]l 1A F & iR B AH2RE A (mesh size 150um, 30%30em)& o]}
BES Aeiiglen, = 194 3 33] vk 2ARE A (individuals/3,0000m) & HHAEE S8
sttt =] AEtdd S Ede E A5 F #F9 = AMA IFHFEE o

v 19} BEED(Biodiversity Enhancement Effect Degree, in this study) ¢] H|1E o]-8&3} it}

(2 ol e
>,

A3 = QA AN NBRAFERe BE 54 Qe $AEAS Skt b
A o] AN HETFAFEE e BHel ARE 22 494 9% B Ao vy
S} whd BEEDE £9 FWel ARTY 4 Ede Aduc 2 B w97 48
Hi Aoz UEdt ok EWe) ARtk 4 Bdv) ERTe B2 s WA} o,
59 24 A Aol BAglel MBI FUEHE A 5 ks AL ejulach webA
B A7ARE Foho = A ARTd 54 8 F4 getom Eye] x4l anHe
A% ¢ 5 adglon, = AU AETerd 302 A8 Uetew Byl 2HL BUw Jom
)

FHo] : FAS = AEHA, sHAEHA, BEHEE, AXE WEFHSFEE, B4
FAHALRKR HA=ER] : E-mail, wildflower72@korea kr; Tel, 82-31-290-0234
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FsUHO| UE = MElA HMFH2EE BE E4

(Characteristics of Benthic Invertebrates Distribution in Paddy Field
Ecosystem Affected by Agricultural Practices)

solg! - o - 2o1d" - Ao - gyged - e - 2gE) - duy”
Min-Su Han" + Hyung-kyu Nam? - Kee-Kyung Kang" + Miran Kim"

Young-Eun Na" - Hye Rim Kim" - Lak- -Jung Choe" - + Myung-Hyun Kim""

lsENgy sy, “Hansn 42D #2xF0TL, IsENEY AT

'IClimate Change and Agroecology Division, National Academy of Agricultural Science,

RDA, Suwon, 441-707, Korea

The Korea Institute of Ornithology and Department of Biology,

Kyung Hee University, Seoul 130-701, Korea

®R&D Coordination Division, Research Policy Bureau,

RDA, Suwon, 441-707, Korea

2 Abgle] WA viEo] auAEe] a7 vhstEaL, @ tigk #ale] SvlshdEA A
2 Sl &7 B Ylofste wPeme] Heke] el AAA HAH. FrEHS @
FeHT 22 A ] Aole e AMAA o v IS 71A7] wiel HA #7150l
A&7l Ul ] éfﬂ% gelstr] el 7wl mE AEUEAY Afole vlud et o

2 A7 71 Ao Ay Ao AMFHFE=e o 54& vk 98] s E

ek, 2AF 717E2 2009dFE 2011E7HA QAL 117] X[ 95 A BRI = &ttt dsdi el ot
2t AT, T, T 58S vasidn. AXMFHFEES F71EH AN 4 B2 J4Al
o

Foh Bk Yo, Frok ARe] MR BYEY Ao ws) 25 we
[ E oz

Fll‘

i

I

ro

¢

i

o
A% #el
T 5 glglth. 531, A Ado Bl AGdA GosHoR AT A9 0 e 8
a2 Feiel AGR ANTAFEEY $5 9 AAF Fh O 2 43S vAE A Hal
& % e 3l23] aiA s e shetR Al S-S Aol

A, F vFde A B FEs I
&k, 53], ARt A Fe] = AN FrlsHer BE D e AMFHFEE T o
do] AAl wobd Ao ZihEd

FHO : FAo - AMFEHFSE, BhEH, F715HE, = AU

FAHALAKR A=ER] : E-mail, wildflower72@korea kr; Tel, 82-31-290-0234
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S o] MAISHE 420 0SSN A7
(Using Stable Isotopes to Investigate Movement of Fish in Paddy Fields)

Axe - olzjg”

Jae-Ok Kim' - Jae-Yong Lee"

SRE0iE3A soizei 7Y, "2ty SR
Rural Research Institute, KRC, Ansan, 426-170, Korea

Fopalol Aol =g 27 wole] vo] FFA, 2Fe) AAH B Tk AEe] A2A
A 2 7FA7F w9 =oh(Aditya er al, 2010; Vromant and Chau, 2005). 53| o & v|H2A|<=
Fad U B Adoma 2R Sold sdAelel WA AAsa o

AEZ = o= B A o]Fe Aurd, Ao wgl o]S Ko%= A, 59 &
A HEdE gk, BUr)E gt B o]Fdl= 69 SeRH 79 T AA T HF
£ 3lar, a2 o]Fo tA] B& Ear, ofte] di= AlV]dlE HEHow &5 FHI Fuh oY
g = SPFAAA =F A T AR, FAZE, FHF T ude AE AMAAE ATE
th 2ol Aditya er al2010)2 =3 FH F2] A2 WEAAS A Ay 71 HQ 8543
545 Holv =3 3 Eol 1Y Qv FRAA 8= ofF o] Atolg Hole o=
Uebth 3, =9 &4FH 54 wE olf wRe wstE AuRrT] f5te v § A EE

2 =3 FH AY olFolsS AR A7% UHH(Kim er al, 2011).

Z2ob A EILR(6C g 6 PNE dUA] BEF JYHAE 53 YEI YE a7
3 Ay FAEHe] FeseS °]5H0]-*‘fﬂ o] E&Fe =72 AFEE tf(Maruyama er
al,, 2001; Mukai er al, 2005). Y& P72 H|E M= S8 -GS (Rhinogobius
sp)S oz ehael A o FHAAE ZHse] & T 55 A Alold] o]F olFS
FA= =72 AFEEHV|E Y (Maruyama et al, 2001),

B ATE =3 50 247 sl olf ¢ FAEEFS e AEEH U YA (8°N)
2 oyA] BE (67002 Tefste] NE gE Fa7N EEsE o]F 2 FAES Atole] ¥4
A ) Azpe] BAE petetal A2 Atolo] tigk o7 olF ThsAde Hotgte R = A
AN e T84 H o7 AXeA 7H“ = g Weks mAstaA)l gt

wE T = SYPAANA o) oFe & WFRE THE Filo
A
o

FHO - =, =1, vEERA], vdA
FARX HAztx] DAL, kjokim@ekr,or kr, 031-400-1837
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0| 825 E 2| (Respirometer)E 0| 8¢t HIO|R7tA EWHZe| 23 J|=
(Biogas Measuring Technology Using Respirometer)

0x
rfo.

= =1 1 2
grg" - A - HEad - o
Hwang Ji-Hoon” + Sami Flimban" + Sin Beom-S0o” + Oh Sang-Eun
VRUED SH0| 2N HUHAED, PUUNET Hlo|2AAH B

”Department of Biological Environment, Kangwon National University, Chunchoen 200-701, Korea
“Department of Biosystems Engineering, Kangwon National University, Chunchoen 200-701, Korea
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3 Ru7} an olgHoznw o] XFE AL Al RIn JPE Aves s &
ARt 2|3 A Foe} FARRE gho] S E B FHERdolth oS B u, 12,
5 o] 83l 3L HuE SAHY F dvhs AEo| Uit o] AFE EGiE, A7l 2

7] f3e A shel ARG Brish UA F $uE wass 4ES @ Aolu, AFHom

s
5 A
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Z=H|0{ : Respirometer, Biogas, Microorganism

FAHAFK} HA2H : hjhgreen@nate com; Tel, 86-033-243-6449
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M4 HAE 0|23 SSE UMl AE F4Y W

O - O =To

(Evaluation of Veterinary Antibiotics Uptake in Sprout)

U - HAE - BYT - 08T - UNT - ZuE

Saet-Byul Park + So-Hee Jung * Young-Gyu Hong * Byung-Joo Lee + Sun-Ju Kim + Sung-Chul Kim’
SEEn sPUHYSIs YS ety

”Depar’[ment of Bio-Environmental Chemistry, Chungnam National University, Dagjeon 305-764

HT =& FAAVE Ao FdEl wet ZEAE SR ofue} QIxte] 3AGtel| mX|=
Stggel dat Walol F4 k. FEE P B9 ol € Az wWEE F =
L HH) o] FEE T A ?53101 o] Al oA AEWE S SRR A o]
g 58 dAY A= FFEF 2 WAYUFA dE A7 vEe AAolth webx B Ao
M 88 A = Fgs ksl Al AR Ao e TE8 A
2He S-S skt AAE FE-8 A 75 F(Tetracycline, Chlortetracycline, Oxytetracycline,
Sulfathiazole, Sulfamethazine, Sulfamethoxazole, Tylosin) oW, 2572 MBxRAQl A (Brassica
A9

oleracea L. var, capitata f. rubra)®} ZY-(Raphanus sativus)s FC 2 ZE F5ES
e dxds

o} 2= Awlil= Growth chamberoﬂ*i Ao F Au 7zt 8dF A& 3Y
fFABE] ol A7l § 4-8Y Bk FERAT A2S A2 164131, 8AIREe R A3t A
v exE 2223CE Ao FEE A HEE AW 717F B9 smg L2 A5
ot A=A W Ao A7 sEE HPLC/MS/MSE EA3luh. A8 Ay 7579 44 =%
2o FrEden AeA W F4Ae FFFe FAAe] FFdl wht 0.04-13.2 mg kgl A

2 AT A FF T Tylosin®] 2 FHRaFo]l A g AFdA 27t 8.3, 13.2 mg
kg'2 7P mghon] B2 A Fakol thulste] FAAY FrHe HrrE A HUdo] Fe
0.89-15.98 %, A2 A9 0.19-54.27%%2] Ao 2 ZAMEHAT & dAFtolx= A 2= A
W % 24 9 AR T ] A F5ES Frtetdlen dT7ARE vEeR vy 84
v A HA de] gt FHo] Hasitial Als )

2]
o=

O

qe7, T=8 FA, A Ax, e FFE
s

ARt HEA| : E-mail, sckim@cnu.ac kr; Tel, 82-42-821-3737

EA1 M2 ML Wl SS28 4N E+8 (T2 %)
A% A%
Tetracycline 6.67 2,94
Chlortetracycline 5.02 3.96
Oxytetracycline 3.14 3.40
Sulfathiazole 0.89 0.19
Sulfamethazine 1.48 0.38
Sulfamethoxazole 15.98 0.19
Tylosin 14,77 54.27

2013 &= &3 J71%3) 2 S 281



FEY sUEA A Hoja{e2|e| CHAZt 27OIYE AASa 4

(Annual Variation and Causal Organisms of Algal Bloom in Jundae Reservoir)

oloja" - '-*?I*” AHAY - Mot - Mo - e’

Euihaeng Lee" - Guisook Nam' + Byoungseok Kim" - Hana Seo * Suna Yoo, Hanyong Um'
HRE0|E3A S0EH T

"Rural Research Institute, Korea Rural Community Corporation, Ansan 426-908, Korea

© g} %g%xﬂ—?x] =, Hoﬂoki} HAAY olw] = EH‘:’“E—% Eé}ﬂ Je FHEATFA

7 T

T s =7E4 %*é% %OPE7] "?45}04, 2 AFM e feluetel edwrt =
FHAFY] sFEATA T, FALSE A 2FE o] AAS AdAFAE HFeR

i A2 o] 31\ZH(2010d~20121) 9] RUEH-S Areen, HE - A71E =
=3 , AE BT 3 2FHa EARAS s F9dstA 4 (Trophic State
Index, TSDE A&t AAFA ] 2FIZHFL 0.7~75.8 x 107 cells/nl (B3 19.6 x 10°
cells/m) o] HZ thFE2] 7]l %i%(CdeOphycede)ﬂ' skt A7EEE thEES A
719l Oscillatoria sp.7} 78340, 3~4Yol| Anabaena sp., 9~109€ 9l Microcystis sp.7} 57
SH71= kAL, 2012\ 11€elle ZAMHARZF{(Cryptomonadaceae)?l Cryptomonas spp.7} -3}
Aek. AHAGFA o] FFBIA(TSDE TSI(TN) 58.8~77.0(Ft 68.4), TSI(TP) 58.7~94.7(FF
77.4), TSI(Chl-a) 55.3~83.8(F 73.4), TSI(SD) 67.4~90.6(F7 75.3)% YR, Awtdoz 7
FHFEN (TSI ) 7002 AZg syt Ay E Aoz et 53 ) a7 HEol ot
ZFHA EARN Y wt2d, 2] A]7]o] TSI(Chl-a)7} TSI(TP)2} TSI(SD)ol| H]& =4 et
u, BASE BHope= QI(TP)o] F2 Alghaclos 74%5}“0“4, 53] ‘vgr?a 2l JD1°1V\1 FdFst
44 Azt Aoz geht, AUASA ARdA fdEE 2Ewe] Jdmd ol A%l
gokslyl g RHI Y= Ao AT mEk, o] e % EH AFAE HJ55
3ol oFf FZo] w7 91, o|A7]dlE uAE 7] AdE-8-E(norganic solids, NVSS)d|
ot BAldo] 2L AT Aom FerEn

FHO| : RAY FUEATA, ZRALY BAF, FAFHAT, ZFLA 54
FHARK} HA2bA : E-mail, end220@ekr, or kr; Tel, 86-31-400-1879
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AS ZME SA|9| Al Hal F0]
(Vegetational Succession of Artificial Wetlands)
Hyun-Sang Shin" + Jae-Ok Kim" - Won-Jang Kim"

Kwang-Jae Ji? - Jung-Bin Suh” - Han-Yong Um" - Jae-Ku Kim
AsaT  Axe” - ded) - e’ - oaa! - K - Ay

3)

"Korea Rural Community Corporation Rural Research Institute, Gyeonggi-do, 426-908, Korea
“Korea Rural Community Corporation Saemangeum Project Office, Jeollabuk-do, 576-804, Korea
3)Chungrok Environmental Ecosystem Reserach Institute, Gyeonggi-do, 431-070, Korea

VSR 0{ESAL S0{ETE, YHTE0IETAL MRUBAYL IF)HEHZMefI 7L

FAREH A= 7158k wE Sl 32 3R] F EHo R okttt 294 VeS st
Rom, vpeFst ‘@%5’4 M2 dgE dtaL

TARA, A AA BE UgtEL ganEt
AkollA FA] 9 E*—er A2 wele mlEe] 7] FRste|
AN AL, geba B ATAE AF 24H A
B solstel 436 Adlel deeie, da

B Aol 2L A% bk 2ol gl Q)
W, 2012de] A4S W 2ARSI A4 2ARRIS ARadel o Aumete 2ARIL
s1@e] A%AEEH 9 (Braun-Blanquer, Z-M8ts ol weh AAalgion], dAH 4
7orste] T (Quadrat)@} A4 (Line transect method)S o]-&38lo] ZA}SHIT}

J%’— 5*5‘51 "ZMW ZAMAIZ] A WskE vt A3, 7PY W WS ¥ A
A, 20089 H|Ete] thA H]Eo] fHAsHE AoR ZANE(T A, 200307 B
%“?#AH A1%3%(4.680/0), OPZFAIHEBH(4.73%), SARIR eI EH2.41%) 5] HEo] STVt
o7 ZAEGAL, 7]Ed SRlEA] ek AejA o A=l HA|Eweto] 2012 &
th(d 1), ole} 22 AA+ ’\]7‘*01 BN HEA Yo Adxsrt 2 EEA 52
A 2EAE 9 AP EY FYdoE gk AFE gehEnh
2 A7 IF 2" FA= AuF Holek #Hste] St AL, FAANES] FEWA
o] Mt FolEal Jout, SAFAEIY HAAEY] FE o] L 9\,\“ Jejoltt. ol
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FHIO| : QT FA4, A, A4, A4, Wi} Fol

[
FAHRKR HA=ERK] : E-mail, chivalry96@ekr,or kr; Tel, 86-31-400-1865
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(Distribution Characteristics of Insects and Benthic Macro-Invertebrates in
Artificial Wetlands)

E M
-1 o

Won-Jang Kim"" - Jae-Ok Kim" * Hyun-Sang Shin" - Han-Yong Um" - Sung-Man Ryu2)
Zm - dng) - s’ - oatg! - gae

"Korea Rural Community Corporation Rural Research Institute, Gyeonggi-do, 426-908, Korea
2)Chungrok Environmental Ecosystem Reserach Institute, Gyeonggi-do, 431-070, Korea
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AL AN $B7 EE FEATE Y 553 894 248 TS YUAE 34
Btk 470 BRERE F TFRE M B $2 IR Ak ol 2EREE 2] A
Aol wel & Solde molm glowl, B3 A e BHE BAZ KL ek B 24}
L QT BHGAe] RIS RPTER FALE L A, o8 wgow A& A
A el L A A% 22 2How du

B AT 2AAY] B AR AV S Aol g AF SA0IA ARl FHsHe A
4 E4e Tefetel 20129 SURE 109744 % 330l A 2AF olFolgh $ARE 2
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o] Z}z} 133(15.3%), FAEEo] 125(14.1%), WE7]E0] 8%(9.4%) 59 o=
TRl 2 JNAFe AS, =dAEe] 234/0A2 7P B2 JRAVE ZAME RS,
o] 180714, stel=o] 136704 T o2 el 28T 248S #43 43 24
2] Xt Fol FASH wEdh= AR AT A TA de] X, )
= =R $HF, D] Fo] ofHFOR IRl o, LEAE
I PARl HTFEE I sl %*—ilﬂ‘}iﬂ}(l% D).

ARG FHFFEA gk AA2AL A3 27 33 75 143 17F 3077047 2AEAvE &
A Y Eo] 5%(29.4%) 02 7P W 001 3 1oz ZAEASH, Fajg|Eo] 4%
(23.5%), =dA}Eo] 35(17.6%) 59 T2 B EENATY Be =dAFol
10470412 71 B2 7RAI7E Z2AREAAL, é}ﬂr%Ol 827H7‘<ﬂ T o2 IHAH. HFd FA
o dg] X Aoyt $HFToR T T FolHleE FEl(PR)7F 12F
(70.6%), Zone 1°] 13FS=E 7Pt @e Fo] ZAHY. FAZLFZFY A5 45 1139 14F
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(Color Values and Carbohydrate Contents of Bokbunja Produced in
Jeonbuk Area)

Az - Ang? - 2’ - 2
Hyo-Jin Kim"" + Jae- Young Kim? - Dae-Won Kangs) - Kwang-Hyun Moon® - Seung-Hwa
REEEVEE ”M*‘*OI“"‘MH ABEANETlY HEHHEINR B r
Istemolota, YRRBH ALT4Y, TSNS Hlo|2AIZA +
Jeonbuk Agricultural Research and Exten5|on Services, lksan 570-704, Korea
ZPesticide and Veterinary Drug Residues Division, Department of Food Safety Evaluation,
National Institute of Food and Drug Evaluation, Ministry of Food and Drug Safety, Cheongwon 363-700, Korea
“Hanearl Science, Seongnam 462-721, Korea
“Department of Health and Longevity, Sunchang County Office, Sunchang 595-805, Korea
*Department of Biofood Science and Biotechnology, Chungbuk Provincial University, Okcheon 373-806, Korea

4 =15
LR

Baek®

g2
%33}

l’J =

2 A7 A5 AGdA e BEAE £ FE SA0 9FE T T I 2 Ax
£ Al AR BEAE AR AiEE 2ARE 2AR Akl Mg w2 3 AT
o o] 37 | A F o7 T FRET. T AL AEE3e] HPLCH, A &
Ao AIA(MAG; L 92,68, a:-0.83, b:0.85)F Hunter’s®] L, a, b < ZA3te] Ao u}&

5 )

F8ld 5 glucose & fructose $FHFS A R o] 2.32+0,10% 2 3.49+0.12%=2 B & C A gH
O oo R =R (p(0.05), sucroser HEHA &yt T FEFS FBH LI A
Ao 7 T Aol M= L ghol 20.79-21.35, a Fko] 2.23-2.62, b ko] 0.86-0.99
2§07 Aol ©iAo, A Ajo] BB Adurt Hee & 5 A

ool ARE FHsIH, AE A YGoA AtE EEzLe] 42 AYGHEE d3 Amofa] 2o

ZFHM|0{ : Bokbunja, Jeonbuk, Carbohydrate contents, Color values
FAFX} 4=2H : E-mail, hyojin1018@korea kr; Tel, 82-63-290-6143
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