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ABSTRACT

It was the purpose of this study to develop sowing methods of small bulbils, such as net
drill planting and net broadcast sowing. The results were as follows.

In the emergence rate, the net broadcast sowing treatment showed the highest results among
treatments. The overall growth characteristics including plant height, bulb weight were good
in the control, and the vields of one—clove garlic were highest in the net drill planting as
46bkg per 1000m.

The ratio of seed small one-clove garlic was highest in the net drill planting as 47.7%,
and alse the income were highest in the same treatment as about 3.3 million won per 1000m’.

After all, the best way of the sowing method of small bulbil was the net drill planting
treatment.

Keyvwords . Garlic, Seed small one-clove garlic, Net cultivation
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ABSTRACT

This study was conducted to elucidate the effect of plant growth and quality at leal
sheath training on PE film incise in northern type garlictAliium sativum L., The
treatment was control, P.E {ilm incise and temporary removal. Plant growth was tend to
he similar increasingly late growth. Leal sheath diameter was decrease on late growth
increasingly in temporary removal. Chlorophyll content was large change range with 46,
0~625 Spad value in temporary removal but control was small change range with 46.
0~625 Spad value. Soil temperature different was 12T in control and P.E film incise
but temporary removal was large change range with 14. Bulb weight was heavy in P.E
film incise. Bulb ratic was temporarily removal the incentive practices higher to 0.85
lower sphericity index 0.82.

Garlic vield was P.E film incise practices manned 686kg te 7olkg incentive was
increascd about 9% compared and 6% higher marketable vield.

Keywords: Gurlic, Leaf shecath training, P.E film
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ABSTRACT

This study was conducted to investigate the vear round cultivation the bulbil sprout
vegetable. We used eight treatments such as sand, plug media, loess, [oess+plug
media(mixing) for selection of bed secil. Treatments of loess, media+tloess(7:3) on growth
was better than other treatments whereas total polyphenol contents at 195mg% and
DPPPH at 46% was higher than other treatments. To set the seeding rates at 20, 30,
40g/pot for optimum seeding rates. Seeding rates 40g/pot in bed soil of bulbil sprout
vegetable growth was good. Seeding rates 30g/pot in one-clove garlic sprout vegetable
growth was good at media+loess (7:3). During proper harvest time, we have mvestigated
the growth each day after seeding 20, 235, 30, and 33days. Proper harvest time was 30
days after seeding in bhulbil and onc-clove garlic sprout vegctables. Bulbil  sprout
vegetables yield in the loess at 96.8g. One-clove garlic sprout vegetables yield in the
media+loess(7:3) at 182.1g/pot.

Keywords: Bulbil, Onc—clove garlic, Sprout vegetable
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A Aldehd2ag o] &8 A7) E(Go ef al, 2010)0] NEE o] glert e 2t
A Aujzizke]l 609 = 23z AHul7It & de el n ““Ji&l%'_’ safsh =] Aabe 7} T
Fdse] AAgd 2w ek webA Auirizie]l 30U 2 E4A bE 2 AEite o
f5ted AA abglel AF nlekwl 2 A3 =] £ vhE A Alx TEAN vles

ks AlHS skl

2. A7
2 oA WI0NNE 20120717 383 2AEEEV)EY wEATad A SR
o AdAE 692 £8P B4F Fol0dg et A (2g ol5h)E N7
olgal AMEd o7 /Hd AHE AV MH AN o)A L7 F EZo| @Em Il
7 ool waae] d¥ A48 A}%-ak ), PEXE(DI2em, 452m)e} AR g 4R AF
A FRRAL BEE it A AFste] Agsau.
/\o

cf
o
=
i [r

D>'

AEAur A)ge] ARl e AE, BE ARSI E(R2) AE+IE(TI), FE+FEGD),
AE LR (82), FrE+ (55 A Al g A] Fop 2 A

= 50) E %E]n - )u.f-rﬁl }o%j: A

#olFulz& PEXE o 20, 30, 40gS zhe} 384 AT, A7 HAA A Fob
7 AwelFulne] w4y FHAE FyEy]) el ubE 20, 25, 300 35% Al AS
91 pErd AR UL

Aopgy @ &R wEAdEY ST 7"P/TZ(I{DA 201000 ko, &
p

r‘uJ
!
o=

A Hagolz o ZASG o] FLE A7 0200 4x10 7 M DPPIL £ 08n¢ &
7F8l & vortex mixer@ 102t Awstn A eelA 1080 WA F REAEAE »\}%6}04

: of A3E Alw Wby AR WobstA #E A
of whep wig 2 vhEbUliTHBlols, 1958,

EDA{%)={1-(Abs.of sample- Abs. of blank)} =100

E2Zyd el 22 Slinkards 9] WEQ977)el gete] EFEHn F =2 E 0lwmed
2 g Anek IN-Folin-Ciocalteu’s A €4(Sigma Co.b 05003 % 20%°] Na'CO" 1nts
7lebe] 1A1ZE wbg-Al 2l & 728nmel A S HEE S s Alsdst

gEokol glabg i A2 248 pedzd BY d Aud B kot dAlEkdn
(RDA, 2000). =9 pHiz Aliel T/HST LoW& R ;5’-%6}01 304 Ay F pH meter
(Orion dstar® A9, §718 8$S Tvurin®, 2942 Lancaster ¥ @5 W33y
CAE olg v A Pukdlelvt, @AYol (K, Ca, Mgt IN Ammonium acetateipH7.0)
w2 Este ICP(Pe rl\'inElmer Optima 35300 DV)= #FAselch A5 #42 70TeAM 2
FF A Alns FAse AR oHR (1CI0; + HS0=10:) Aok a3

l_ﬂo 2 U?‘LA g]. . }—]] kﬂl—] - ]. }

Frop b AglelEvbEel A Y AR ﬂf‘ sl lel olgl, A s #2011 AL

of elaho) oJuk SR ANk whwla gl i gbaegl e, e Ced sAbEk el Th

o Ammonium meta vanatey
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3. d+4d%

BEY EGo olFsgdg EAs Ha T 13 ol pHE EHelA 852 ol Adro ¢
Zdelg vEien, §71E2 AEAA 48z/kgZ EUC. AEE FolE wEdle £3IF Fo}
utE AR 7] dUAdRE F OT-NS 711~744%2 207t g, P0sS A ES FE
A 055~056%= 3t =i, oE HEE zel7l gle ATE B FEIAEL 1458
~1950ppm .2 i #2 APeIA, AAFAT2 VE, FE+FE(T3), YE+R (B2 43~
46%= A VERITHE 2).

ML ;

2

1L A4EE EF AEEY

. pH OM P:Os K Ca Mg CEC Na EC
Y4B (gke) ke (cmol/kg) (ds/m)

4 E 6.1 4.8 11 1.7 44 17 231 2.5 0.54

g B 6.7 2.1 8 1.0 193 37 247 0.1 0.38

A | 8.5 2.2 8 0.1 165 06 260 0.2 0.34
BPE+FE(RD) 5.8 19 9 68 218 39 378 40 0.55
HE+EE(TI) b8 2.2 11 23 222 40 316 45 0.62
FE+FE(GD) 6.0 2.2 19 34 210 39 345 2.6 0.34
HE+REH(RD) 6.9 2.0 14 0.4 131 27 130 0.1 0.30
e+ (55 6.0 2.7 10 3.5 138 36 254 35 0.68

E 2 MEW Fof ks Matel AR

1%

R TS

B T-N P0O; KO Ca0 MgO NAO %ﬁjﬂ% xS
B 7.37 055 436 014 0.51 0.27 1,959 155
3 711 056 377 015 047 003 1793 43.0
2 g 7.3 042 3% 017 0.48 0.04 1,887 37.0
ME-FEE®D2) 746 034 397 014 049 022 [458 276
NEASE(T3) 747 033 38 013 047 014 1952 434
HE+REGS) 742 035 403 015 050 017 1540 2438
HE+ZAE2) 746 038 397 012 047 016 1516 462
gE+2 55 731 043 393 025 050 010 1697 403
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gokuls FolZ o|gd AEW AmldMe ASARES H MY go] FEAMIN 2ol
89%m, F24 27cm, BF 33cm, FAE 30g o2 ©E AYTHEY P&o) EUTh 4E Adwe F
o} uhs Ajste] ) Gk, 2ZAuE, AT, 4%S FHe Adds o rdd @
E 9 AE+ZET73) EPHES Ausig

E 3 A4EE Fol nks g AS5EH

2 om B dxg o= aF% qdz74 A
(cm) (cm) (70 (cm) (mm) (g/7)

4 B 510 1.9b la 1.0b 2.0a 3.1a

g B 8.2a 2.7a 1.4a 3.3a 1.5b 3.0a

2 5.1b 2.2h l.1a 1.4b 1.3b 2.9a

HE+BE([R2) 4.8b 1.9b 15a 1.8b 1.6b 2.1b

FE+BE(T3) 5.8h 2.2b 1.2a 1.6b 1.6b 3.2a

A+ 3 E(5:5) 6.0b 2.2b 1.4a 1.6b 1.6b 3.0a

FE+E H(82) 5.9b 2.2b 1.7a 1.9h 1.4b 2.5b

B E+RH(5:5) 6.8b 2.7a 1.5a 1.8h 1.6b 2.7b
‘DMRT 5%

ANES Fol B ageEnisel HE o wE vhE A% A& F Fols HEA B
glo] 92 40g¥ W Ao sIF 45 P, FHAEE 647%2 FEF 0gR T T1%Y
QFUh H4). AYFvrL FELBETIANA EFol 30gd o BHol A FAUn FEE
& 958%%th Fole HHE el e AL AF T AFUwLT HEFoEZNH IAHE Lo}
e gel B9 WEo2 FHED

£ 4 AES Fob HEe W vhrAdel 4%

e gk =8E 27 EE R = =7

e (g/pot) (93 {cm) {cm) (/=) {rmim) (mm)

20 f9.74" 12.3h 4.4a 2.2a 39a 1.4a

sz 30 69.7a 12.8h 4.1a 2.1a 3.4a 1.5a

‘ 0  6b 1438 48a  20a  35a  17a

Hat 68.0a 131a 44a 2.1a 3.6a 1.5a

20 T94a 14.2h 41a 21a 35a 1.4b

] 30 65.1h 13.7h 4.1a 2.2a 3.7a 1.5b

WELSE(TE) > -

40 640b  154a  35b 2% dla 17a

o £05a 14.4a 39a 2.1a 3.7a 1.5a

DMRT 5%
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H D5 ARG AHAE dFdel @ visagge] 4%
K

AV E ) M 2d& 3 s AT s Hx7
°r (g/pot) (26) {cm) (cm) (N (mm) (mm)
20 %6.0a" 26.9a 11.1a 3.1a 6.7a 2.8b
ge 30 93.8h 26.9a 10.9a 3.3a 7.1a d.1a
_______ 0 9%  194b 660 29 5% 28
o 939 24.4b 9.5b 3.1a 6.5b 2.9a
2 9B.7a 27.3b 99¢ 3.6a 7.4a 2.9b
AV 8HE(79) 0 $H.Ea 32.3a 127a 34a 7.4a 3.2a
0 W W% 107> B 66 3la
Hy %8a 28.8a 11.1a 3.3a 7.1a 3.0a
DMRT 5%
FEY FRATY @2 Fol 9 hyeSols Qe AR ¥ 63 2uh Fol @ g
ol grhze] AY £ AVle FF T 30¢%rt BF & 309 olFd: 9 Eol Fay
1 AERE aAE T d@ag Beln 4m8 El

-
o g
L
E'I
ih)
o

. 8 weldm Ee, 309 Aol e o
AW 209 oiE] SEel of 1497k Fasdnt S & 3020 £ Folo sy
96.8g/pot, 4705 182 1g/pote] ALk, Fote] A s AEW Sodol AN,
4y DEUES SR GETI) A foH

£ 6. 4R S0 w2 vk 4§ (Foh)
. TG 2 dxd 9% 9% 924 a9
- (e tem) {cm) (/) {mm) (mm) (g/pot)
=g T 20 15.6b° 3.6b 2.0h 3.0b 1.4a 82.8a
e F 5 16.6h 6.7a 2.4h 352 1.4a 88.3a
$E I F 3 182 5.3a 3.0a 4.2a 1.3a 96.8a
HEEBH 23 67a  3da 2.5b 19a  638h

ik 183 56a 274 33a  tda 829a
T 20 14.3h 4.6a 2.3a 2.0h 1.6a 68.5n
AE B = 325 17.3b 47a 2.5a 3.1b 1.6a 76.6a
73) ul-Z %T 30 18.7h 4.9a 3.0a 4.0a 1.4a 89.4a
HTFH 28l .o 282 27 Lla  60.50
it 18.4a 5.2a 2.7a 2.5h l.4a 73.9a

"DMRT 3%
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. ZEA]7] =1 a=d = 9% 9z4d +uw
= (2 {cm) (e {vl/5) (mm) {mm) {g/pot)
i 5 X 28.0b 8.8 42a 7.9h 34a 151.2a
}E 5 25 28.4h 8.4b 5.1a 9.0a 4la  1606a
g g &3 37.2a 11.0a 4.8a 8.9a 3.6a 161.6a
T +3H 0 399 1052 5Hba 76b  33a  10B3b
- kS 334a 968 49  84a 362 1445b
S F ) 28.1b 8.0c 42a 7.8h 29b  161.3b
e F 3 5 31.6b 12.3a 4.5a 8.8 3.7a 168.2b
(7:3) ak-F 3.'- 30 36.4a 10.2a 4.8a 10.3a 4.1a 182.1a
EF3H 0 480a  13ds  48a  9ba  dZa 136de
48 109 16n 9.1a 37a 16192
DMRT(5%)

AYeErlee A7 upg eld 2 A e g gty 8 &
Fedke ¢ 4o E 8ol dehignh FEAE 2 AASdTon zabw
QA e AR 2 gl 9z, % AU A vk T 25U £8 22
o] FZe]d=o] 13mg/g, dAE o5 el 444%% %‘i‘l‘

Rolsnbs Aol seAvld we A ey B9 FEol

JEE A sk b
A 37 FEZO = AxpEos
e = (&) {mg/g) (90)
oE A 1.2 21
a4EF F 25 1.3 4.4
G oE F 30 1.1 442
T T R 23
Hat 12 425
) SHE F W L1 ' 35
g &5 1.2 469
e+ E(T3) SE T30 0.8 %9
T ¥ B 09 . 373
et 1.0 412
’:%Lé g ol W el Eeln Al ’%’* olvbAd i ghekE i 99} grh Fof B A
Zuls gy e AR vk whir g xpoliz A2 gtk et AHEviE M
ol HlERY] Co Fakd T+ E00) OM 381mg/100g &% tiv] 9.2% ko
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£ 0 4Ew Fol R AT o] &3 s NE JuygR ¥

. gEw o g 2| 1} whl A EEE TS R e
b © (keal/100g)  (g/100g) (g/100g) (g/100g) (g/100g) (g/100g) (mg/100g)
IE 38 90.2 0.7 46 1.3 3.2 24.8
b e
a7 40 89.9 0.8 49 1.1 3.3 235
e 44 88.9 0.7 4.4 0.9 5.1 289
aE .
BEIE 895 07 4l 08 49 381

4. A7 Q.

7t @¥rts Fob Ajde] HFF HEF ddsly] dsh I8, dE B, AEHETI)E 84E &
Ax Ao Fr] gk, 2E9HE, AT, 484Es Figes ddgs o e
o HEAYETS) EFAAEST 5kt

Ll Fol B AgEvls gl W2 rls Aghe] ASL Fols AR A#gle] HEe 40pY
o Af&e] 7l 4B AT, 2HEE 647%E2 HEY Ngrrt 7.1%wUrh AHeFulse A
E+ZE(TIA TFEe] 0gd o AFo] 7HY FUT EHEL B8k

th Fof Bl ALl Adte] HA FEATE 35 £ 30Uk 30Y olFdE o Fo| F5
57] Az dAbElE @4hg Woln] ko]l A5 Fo EUT 3 F 0Udle FEike] o
14967} = a3l

cf AHelulse] A wE whilslbd 3 Aeldd BAe] de AEd Z ol giglT, 7 A
7|9 shbaPd e ok 3 5| kg FS ) F-Eo))iso) 1.3mg/g. AAFe 0] 4495 =ik

5. ¢1&&4

Bae, RN. and S5.K. Lee. 1990. Factors affecting greening and its control methods in
chopped garlic. J. Kor. Soc. Hort. S¢i.30:358-362.

Blois, L.L., F.S. Menezes, G.G. Leitao, A.S. Reis, T.C. dos-Santos, C.S. Coube
and S.G. Leitao. 1985. Screening of Brazilian plant extracts for antioxidant activity
by the use of DPPH free radical method. Phytother. Res. 153:127-130.

Choi, H.S., SR. Cheong, and M.K. Yoon. 2003. Development of softening garlic
cultivation as a new leafy vegetable. Kor. ]J. Hort. Sci. & Technol. (Suppl. 1) 21:28.
John L.A. 1996, Garlic-a panacea for health and good taste. Nutrition &Food Sci.

1:32-35,

Jo, K.5., Hk. Kim, J.H. Ha, M.H. Park, and H.S. Shin. 1990. Flavor compounds and
storage stability of essential oil from garlic distillation. Kor. J. Feod Sci. Technol.
22:840-845,

Shashikanth, K,N., S.C. Basappa, and V.S. Murthy.1931. Studies on the antimicrobial
and stimulatory factors of garlic(Alliium sativum L.). J. Food Sci. and Techol. 18:44.

r
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Sun, T.C., R.Na., Bae, and K.S., Chang. 2005. Quality Characteristics and Maintenance
of Etiolated Garlic Leaf Kor. J. Hort. Sci. Technol. 23(1):6-11.
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) 78 @ A7) A
QA 2 AR A apgo T3 AT 1%
v s D B4 £ M €. V4 &)
AAFu EY FHAT Az |0~12] et | #ypd
A ARAN A F s o-nz| swara | e
91 ol ARG A A, A
ABSTRACT

This experiment was carried out to evaluate the effect of regencrative stem on watermelon
cultivated under the plastic house,

Twice harvesting system saved labor cost with sewing, grafting, growing seeding and planting,
in which seeding and planting cost with rencwal stem was saved about 297 thousand won per
10a. The cultivation period was shorted-effect by 10~15days when the “Bulojangsang”  treatment
for Chambak rootstock cultivars was applied to regenerative-culture in comparison with the
conventional culture. The results sugpgest that loss occwrred by puffy fruit and abnormal fruit
could he decreased by using “Bulojangsang” rootstock cultivars treatment.

The vield of “regenerative” applied to Chambak rootstock cultivars(Bulojangsang) under
pralonged cultivation treatment was higher than that of conventional culture 19%, which was

1,723thousand won per 10a.

Keywords: Watermelon, Prolong cultivation, Regenerative.
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ABSTRACT

Alternative spray schedule was developed using fungicides and potassium phosphonate
to control watermelon powdery mildew caused by Sphaerotheca fusca in  Korea.
Watermelon powdery mildew (WPM) is a major disease which causes severe losses of
greenhouse watermelons in Korea. Using a four-time chemical spray schedule consisting
of chlorothalonil {Chl), myclobutanil (My), fenarimol (Fen), and hexaconazole (Hex), and
a 500 ppm aqueous potassium phosphonate solution (P) spraving technique developed in
a previous study, we performed a field trial in a greenhouse to determine the most
effective alternative spraying schedule of fungicides and potassium phosphonate against
WPM. The spraying schedule P-My-Fen-Hex showed relatively high control efficacy of
75.6%, whereas replacing Hex with P in the four-time spraying  schedule
(ChlI-My-Fen-P} resulted in a 31.8% control effect. The control efficacy decreased as
the number of P sprays increased. The control effects of P-P-Fen-Hex and P-P-P-Hex
treatments werc 29.0% and 28.0%, respectively, These results indicate that WPM could
be effectively controlled with three-time fungicidal spray combined with one spray of
500 ppm potassium phosphonate solution. In the second project, we also developed =
eco—friendly disease management skills using egg volk and cooking oil to control WPM.
Aqueous solutions containing 0.3% and 05% cooking oil emulsified with egg  yolk
(EYCO) were sprayed on watermelon leaves and vines before and/or after disease onset.
The most effective control was obtained using 0.3% and 0.5% EYCO before and after
disease onset, respectively, which showed a control effect of 986%. In contrast,
administration of 0.3% or 0.5% EYCO spray at the onset of disease resulted in relatively
low control efficacy of 36.9% and 52.4%, respectively. Four-time spraying of fenarimol
at 7-day intervals showed an 82.4% control effect. In another experiment conducted in a
commercial greenhouse, WPM occurred at very low levels and did not cause any losses
of marketable fruits when 0.3% and 0.5% EYCO were applied before and after disease
onset, respectively. No phytotoxicity was observed in any of the EYCO treatments.

Keywords : Watermelon, Sphaerotheca fusca, Control
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y e
HEs= e 27 37 17
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M0 2 o] % o & (%) 100 100 100 100 100
(1009 <) HabE -5 (%) 15 20 10 3
HobH 2 & -4 (%) 10 10 3 5
b A 8- 295 (%) 10 10 5 10
B d A& - 3 (%) 117 133 6.0 6.0 9.3
ZAFE T 30 50 30 50 50
oY 50 50 50 50 50
MI0 ? ol ¥ o &(%) 100 100 100 100 100 100
50041 <) Bk A g - = (%) 30 60 30 20 30
B 2 & - (%) 10 10 5 20 30
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Az WEAdE- =% 60 70 80 0.1 100
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Hated ) -3 7(9%) 250 317 343 0.7 76.7 33.7
$17. A8% FAA 2 A2 A AR wa i)
A g oo & o] ¥ o 8% By A 8 (%) ule w2 7H(%)
Y3 63.2 29 23.3 62.2
Y5 3.0 0.3 15.0 757
P500 792 3.0 23.3 62.2
P1000 493 3.1 21.7 64.9
P2000 2.8 0.1 5.0 91.9
SW 100 11.1 40.0 35.1
MI10 H(x10) 100 20.2 58.3 5.4
M10 “(x100) 100 9.3 417 324
M10 *x3500) 100 20.0 55.0 108
F 84.0 8.4 35.0 439
73 g 86.0 33.7 61.7 -
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A M 2w gwr oy (DM:,;E L AR
P500 633 86.7 42.2 192.2 64.1 a 319
PY 56.7 42.2 30.0 1289 430 a 54.3
Y35 55.6 54.4 55.6 165.6 552 a 41.3
CK 83.3 989 100 282.2 941 b -
CV{%) e 216
E 24 ofJNLEF HEF wEEAe wE et 8(%)
% 2] 1HHE 29 3ukE A 9 A 71H(%%)
(DMRT 5%)
P500 6.7 9.9 6.2 22.8 76 a 887
PY 6.3 5.8 0.8 13.0 43 a 93.5
Y35 34 2.8 4.1 10.3 34 a 94.9
CK 55.8 61.2 84 201.2 67.1 b -
O R — 40.3
3 25, ol EH GEF wEaled ulE weo
A g 15 298 Cklac ) B A 7H%)
(DMRT 5%)

P500 24.2 36.1 19.2 79.4 2.5 a 639
PY 22.8 175 78 48.1 160 a 81.2
Y35 22.8 4.2 189 75.8 25.3 a 70.3
CK 71.7 6.7 97.2 255.6 832 h -

CV(%) e 25.0

PSS dF EA e WA EE F 26-273 2 d43EE 94 2 dee 22 3

A5 MOM 37139 WAl oA Zde A gle Hed uehyt
22 0% NTHEL FEFEE FEEY AFHFEE 1000ppm(di B2 5T 309%)0
sto] #AAEW HZ F5I(HFT 0 2 4,6 109 F) 273 FHadrs 42w 19
AZ7F S5k 30% oeke Az oin] 872%9 WAl arE e ol gs g 30%
: & e eEr 3olREY 9 g Qg AdAF AR
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A T N 2 a7 A7)
ATt X ARAA azuot -3 AF A9
= -7 T AR | Gyaas)

g% 2 gelE Rl A 8 [10~14] AFATe | BT

G Au $A4H L HAEH 24 | ¥R |l0~12| RAra | olFA

421 §-0] 9%, ERRAEL ANed, BS54
ABSTRACT

To abtain the basic data of the proper cultivation technique of jujube, the field survey on
cultivation status and chemical properties of jujube cultivated soils was carried out at 32 jujube
orchard in Boeun area. 93.7% of farms were run by two farmers, and 6.3% of them by three
farmers. Regarding the distribution ratio of ownership types of farmlands, own type was 96.9%
and combination of both rent and own type was 3.1% respectively. 6.6 of the farm
managements were over fifty five years old. 87.6% of the them cultivated jujube less than 10
years. Distribution ratio of farmhouses cultivated with area between 0.5 and 10 ha was the
highest as 46.9%. Jujube cultivated two cultivation types as rain shielding or open field condition
in Boeun. Distribution ratio of farms about rain shielding condition, open field condition,
combiration of rain shielding and open field condition were 21.9%, 3.1% and 75% respectively.
50.1% of farms were planted Bocjo varety jujube 69.2% of farmhouses cultivated jujube trees
under 5 vears old, and 525% of farms planted jujube trees in 4x2m distance. 81% of farmhouse
reke a direct marketing, 75% of them is sold fresh fruit, and 25% is sold dry fruit. Brix of fresh
jujube is higher as bigger jujube, average weight of a fresh jujube with Zomm is 77g, 30mm is
149g, over 30mm is 20g. Birx of local variety Bocjo jujube was higher than that of introduced
species jujube, whereas weight of fresh jujube was lower. Chemical properties of jujube orchard
soils were investigated from 2010 to 2012 years. Average pH value was 65, EC was 084 dS m B
Av. PAO; was 569 mg kg1 and exchangeable cation K Ca, Mg were 1.12, 7.3, 1.9 cmel. kgl
respectively. Distribution ratic of optimum levels about scil pH 1s 27% in the year 2010~2011,
33% in the year 2012, only 30% of OM is in optimum levels. In contents of available POk, 639,
73%. 57% of soil investigated in the vear ZM0~2012 were higher than optimum levels. In
contents of .0, 8%, 63%, 67%¢ were higher respectively.

Keywords : Jujube, Chemical properties of the soil, Cultivation status, Fruit characteristics
1. 975
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71Fez AR AL gloy 1y BF 18] BAXor AwEYote #4957 9 °aL}E}°ﬂ
A = 1970L4EH ARt stol e FEos WHE Ho| glo] FAA| o]EL o Re rHT,
F 4FUF T2 EHotizl oA ddel s Ao Atdde] e AR MAES —’Eaﬂa}oq
% EE BAES AU, ol FollA A8, FEEY Fu 2 2zt Edog AdE)
o WS4 5, 1R, €924 5, 1985 Hysidct TEME} 3ol g A7 1970d
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WA & ) 1993 W & B, 1984 A 5 1998), diFe] ASNE 9 fEAE S4dHE 5
012 4 5, WL F 5, 000, AL 5, 2006 F Z, 19957} A5 D3] g} giSai
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o A HEE] YA emz o ol

01149 Ao ti:AM4se A 718, s Be r’fgi 2, Akl AHak We 9 e
TOE ERICHANRE A, 2012). 7 E(10R9)8] ZAl) EF W oAkad g EAu Aol gt A A
BEAJo] &2 ol ¢%2 M} B3, 71E HAeQonRE] IE o] 35% olgloen 13%E= %7&
ZArbg AgRlellm Akx] AMRE 6%Ekn lim} oMY WFEs AR ETE wholu) ses

T FAAA A= Q) B magdlas XIZM]C’] = SA0Yg oA AuiEs *@*P
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7 B2 Aol @pAldE ZhEo] e E7br R Relth didE Qe ta dEns
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Al A7) o)A u AlAE= GA) g},

b g Ze] A6 Agket i el v1g B9 D olF kR Aake 9% FEas Bas)
7] A3t FARLEY ol A9 Beq 29l A= 3277l s Eo) A A 2
b kel 548 Ak

2. Ay
B AR 0N E 027 HET AY dFANA RABE wHslel AR 0K
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H )
(NIAST, 2000). £%9} pH 9 ECs= A8e} ZH5E 152 vgg £3ste] 087 Ags T pHE
pH meter(Radiometer M-92, Denmark) 2 Z4 8195, BECE Conductivity meter(YSI-32, Ohio, USA}

= S7gete] ol o vehidlen] #4718 e Tyurint, $EU4HE Lancaster Hog v M
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# 4 #3% A Hd 54

2 3e) 2] A = 7 o} o
“Brix kg/Smm e mm mm g/7N
- Fis 29.9 26 272 36.1 135
kS £ 283 2.4 2.3 290 82
# 315 30 08 42.2 06
........................................ igﬁe’% . 26270343129
e 7 EE 276 23 233 300 91
i 33.1 29 0.7 384 181

HHEx)=7] HE 8 & E

“Brix kg/Bmm & g/7l

Qi 294 29 7.7

24Amm 4 236 27 6.2

A 333 32 97
..................................................................... %‘ﬂ_ I 30527 97

Z6rmm HAi 210 24 8.1

]l 31 30 115
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, rgﬁ-g()g S 27 -~ 128

28mm B 273 24 102

FH B6 31 156

3 04 2 119

30mm Ha 280 2.3 124

# of 3.1 32 174
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, %ﬂ_ o 3]029 200

30mme] & FHA 230 24 176

E) 329 34 232
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# 6 HE FL5H

H7E 2 AE 37 4 i

°Brix kg/5mm @ mm mm g/78

Bt 30.4 2.7 149

2z -

(38mm) Hi 280 2.3 - - 124

oy 331 32 174
e S

413 Az 204 20 0.7 304 138

Huj 2.4 2.4 BT 404 265

Bt 21 22 ;3 372 183

&% H2 208 20 313 H#l1 160

oy 234 23 U7 01 214
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, %820822313385172

HARE HA 199 2.0 21 340 13.1

H 220 25 354 428 254
............................................. " ﬁ19726312357163

=3 # 4 16.7 21 %9 309 105

#rf %5 3.9 363 409 228
............................................ %321425308343148

T % B 0.7 23 %9 %6 102

#Hf 22.2 2.7 3.3 419 199

o B #eta 54

HEa A4l diFgu=] 32740 EXE Aste 2010958 0129374 39 B £ 85 E
54 ARG 010d0l= sduigziel 89 .ZJOH Eoks AlH —‘?'r/‘#o}ML. 011 2 20124
& a9l 69 sheoll AF st BAE ZAabe E 7R vk 200099 =AM Eoke] g A

mRadge] 0116 2 W129e] ZAE Bakptt golck oldiw Auke EFE AFed 2L A
Z17F 00068d = A MAAZIR 28 ARl o8 A%E Wk Helet AR e A7l
AHete] =AM DIIE Bkl 20120 B9} 81317 548 v wslS o o012ddd] 2A}E Eck]
TR ol W] AR Hel Wl GREEE o Rlgler, o 9o 4Rre vl
A B Bl mt o] gk gRo 1 sobzl el BsiAE waom FerEL, o]
Hek datel Qe Adsh sebsbr] EiNE BT ASHor 2ol & R ol Algy A
B Bk #9H 542 wAld Hlste H]?P%} sh9-2ol A Bl Eo| we eIttt
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pHell st ARl BXE 201003, 20114, 2012 747t 27, 27, 33%7F HAFEA A%z, AAT
Z o|Ato] ZH}t 60, 60, 47% oIk OME 2010, 20114, 201243 242t 40, 57, 57%7 HATE °l8
o 9olm, 30 AE A Helo] YT A WY EAECY FEE OIFE 20 dS m otz A
Qs o} 20108 = 010dddE URP 238 AFE AT FEAAS 20104, 20119, 2012d
7b2b 63, T3, 57%7 AASERY =gton, el 27t 80, 63, 67%7F HATE EUh B2 AeE
A o) thEAulAl EokEel 914k B Zrelgture] A EaHel e AoE AU E 73
o] pegt A¢l YA PxAe Eok JF pHE 65 K 112 emole kg ', Ca 7.3 cmole kg ',
Mg 119 emole kg "2 Av. P.Os 569 mg kg ' &8 4 B(1989)0) FIAAE £Atete] Bl
oH 57, Ca 503 cmol. kg ', Mg 084 cmol. kg ', K 068 cmole kg ' % Av. P.Os 563 mg kg '
7 W@ale] Av. P.0sS HlEEg o) o 9o AEe ¥t o#id Aie A uE &
o} BAo| thE7] wEolr|n AW Sa del vlsted dlg Fho] &AL, A Aol A
H7he steam A S Al Bzt 24 Zeegs Adolet Azl HeAge Ads
gare st uizbg sk Al FHelvh o A skl gopx 1A Alulaeg a4 peuE
Eok okl 27 ylsado] W4l avh whA ERE ohdE WA slr] faMe BEXE AXste] Al
v ghe #akE Aln|gErt 4ot guEnh

# 7 Ay 29k ey 54

Exchangeable Cations

Ax pH EC OM Av. PO K Ca Mg
15 dSm' gks' mg kg ' - cmol kg ' -+
2010 Avg. 6.7 1. 2 541 1.26 11.0 23
Min. 5.2 (.10 2 46 0.32 30 14
Max, 74 2.8 5% 1202 250 234 33
Med. 6.8 079 ) 470 1.26 106 2.3
2011 Avg, 6.5 0.66 26 636G 1.09 5%5) L7
Min. 56 0.16 15 108 041 29 09
Max. 74 212 49 1406 267 137 2.7
Med. 6.6 035" 24 603 0.9 52 1.7
2012 Avg. 6.5 0.56 2 530 1.0 53 1.7
Min. 2.6 (0.29 13 62 (.30 2.4 1.2
Max. 75 1.96 Hl 1535 248 16.1 29
Med. 6.0 077 24 465 092 48 16
ot Avg, 6.5 0.3 ) 209 1.12 73 15
Min. 5.2 (.10 8 46 0.30 24 (.9
Max. 75 235 ™ 1539 267 234 33
Med. 6.6 0.70 25 208 1.00 5.4 1.8
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Exchangeable Cations

K Ca Mg
15 dSm' gke' meke' - cmolkg' —-

el -3 pH EC OM Av, PGy

S B dm Ek s ok
Min. 56 016 15 46 048 24 10
Max. 74 115 5l @l 15 137 30
Med 66 049 % 7 090 42 16

WA A 65 0% 2 a2 w6 75 19
Mn 52 010 8 62 00 29 09
Max. 75 2% 5 159 267 B4 33
Med 66 074 24 550 10 56 19

Exchangeable Cations

T pH EC OM Av, PO K Ca Mg
__________________________________________________________________ 15 ...85m’  gke' moke'  —cmol kg -
oo Avg 65 0.87 20 306 077 47 15
Min 6.0 0.44 14 62 0.45 35 1.4
Max 7.2 1.36 29 724 1.06 6.7 18
Med 04 087 13 140 0.75 41 14
,,,,,,,,,,, T T e S B
Min 56 0.29 13 116 0.30 3.1 1.2
Max 75 196 51 1539 2.48 161 25
Med 6.7 0.82 22 491 0.88 50 1.8
T L S I
Min 5.6 0.52 Z2 122 0.47 29 1.2
Max 71 1.36 45 1482 243 17 20
Med. Ha 0.66 8 571 0.92 49 17
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4. A3 g ok
Al A AREE g Avirled Y] 3 7lxAEE #8stuzt Hig 49 oE
AR 3257l gk Ajuk Hef 2 EQ} 2ARE HASHE
74 diEAe) w7 2 g9 2%o] 9379%C1N R, 3We] 63%Clth AREHE ArtafRTt
96.9%601 1, A7kafret Aol 7 1R 25 s F7F 31%0ldh
L tiFEAulE 7t 3 A oo BEE0] A%y, tiFE AR 103 o7l 87.6% °1%
t} 71 39 tiF AEE L 05~10 ha TEBOH ARSI 469%2 7Y ool A
FE L A9} H7E AAANE ek F7 % 01T, HIZHEA T AwlEe wrks
21.9% ol em, wAThHE Auishs w7k 3.1%c] U
ok thee] Awl EFe F2 BR(E01%) o1z, Ahihdss tiiEE 534 013HE9.2%) 0% o
zﬂfalﬂa}h F2 42mE25%) % AA ] gk
gl o] §5& iR AANBIIE BoiEn glow YhFe} e fdo w8 7t
75268} 25% o]9ith.
vl BERFF G 277 F95 Fokow, ZAM AFe] G FAE 2Umm7t 77g/7 el
Omme 149¢/70, 30mm o34 00g/7 ©
SUWEES B2 g =& Hlﬁ}cﬂ C*El: we ubd, e i
v}, 20101 56 2012Lﬂ77}1 314 T BEde sEhde wAN ?éﬂr Het pH 65, EC 084 dS m”,
Av, P05 569 mg kg ', K 112 emole kg ', Ca 7.3 cmole kg !, Mg 19 cmole kg™’ ©190th
A} ZA} Egk ulg pH 2% BEEE 20109, 2011, 20129 242 27, 27, 33%°1%13, OMe
300 AESF HAF Helol itk HESIARE 20104, 20114, 20124 ZHZ} 63, 73, 57% HA
A ol el o] BEAdR-L Zhzt &), 63, 67%7F A A o] 4ol i,

5. ¢1&&d

Bak, W. C, and Y. J. La. 1993 Control of jujube witches'-broom by post-harvest trunk
mnjection of oxytetracycline, Jour. Korean For. Soc. 82(1):12-16.

Chung, D. S, Y. K. Son, N. K. Park, and Y. B. Kim. 19%, Studics on ID. A storage of
chinese jujube(Zizyvphus jujuba Miller) and tomatolLycopersicum esculenfurn Mill), RDA.
Agri. Sci. 36(2):702-708,

Hong, J. Y., H. 5. Nam, and S. R. Shin. 2012, Physicochemical propertics of Ripe and dry
jujubel Ziziphus  Jujuba Miller) fruits. Korean J. Food Preserv, 19(1):87-94.

Hong, J. Y., H. 5. Nam, and 5. R. Shin. 2010. Changes con the antioxidant activities of extracts
from the Ziziphus Jjwube Miller fruits during maturation. Korean J. Food Preserv.
17(3):712-718,

Jee. H ], Y. 5. Lim, K. C. Jung, and W. I). Cho. 1998 Phyvtophthora citricola, a causal agent
of JuubelZizyphus jujuba) fruit rot. Korean J. Plant Pathol. 14(5):42-407.

Kim, H. H, C. H. Jeong, S. J. Park, and K, H. Shin. 2011. Nutritional components and
antioxidative activities of Juube(Zizvphus jujuba) fruit and leaf. Korean ]J. Food Preserv.
18(3):341-348
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Kim, J. K, Y. T. Jung, L. S. Son, and E. S. Yun. 1989, Cultivation status and characteristics
of the Jujube(Zyzyphus jujuba M) cultivation soils in the chief producing district of Yeongnam
Area. Res. Rept. RDA(S & F). 31(1):25-36.

Kim, Y. S, J. S, Yun, M. S. Yiem, K. H, Hong and W. S. Kim. 1883, A new jujube cultiva "
Wolchul” for fresh and dry fruit. Res. Rept. RDA(H). 30(1»:85-92,

Kim, Y. S, K H. Hong, and W. S. Kim. 1980. Survey of distribution and characteristics of
local strains of Zvzyphus jujuba Miller in Korea. Res. Rept. RDA. 22:45-55.

Kim, Y. S., K. H. Hong, and W. S. Kim. 1981. The selection of local jujube cultivars(Zyzyphus
Juiuba M.} Res. Rept. RDA., 23:24-33,

La, Y. J. and D. J. Lee. 1984 Distribution of mycoplasma in witches'-broom infected jujube
tissue. 1984. Jour. Korean for. soc. 67:23-30.

NIAST. 2000, Methods of soil and plant analysis. National Institute of Agricultural Science and
Technology, Rural Development Administration, Suwon, Korea.

Park, H. W., J. F. Guan, S. H. Kim, H. S. Cha, H. R. Park, and Y. H. Kim. 2X6.
Development of functional modified atmosphere film for winter date. Korean J. Food Preserv.
13(2):125-130.
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o F A

¥ A9 7171 4 2 9 79 T THEE
AT | EAE A 85 HP 1 1996
Az7] VS-1202-PV 1 1998
AeAFn DF 8514 1 1998
ANagAz7| KMC-1202 D 9 N 2 1998
A&7 VS-1203 PF-LN 1 1998
zo T AErio], 640CE 1 1998
A SM-500N-168 1 1999
dHHZg 7] 1.1-3100 1 1999
BS54 LI-6400 1 1999
7347 LD180ST4 1 1999
TE3EA UV-250IPC 1 1999
A T DE330(2 #4]) i 1999
A7) ER-S2 1 2002
g7 ER-T2 1 2002
Hld s 5} ER-B3 1 2002
kA w2 7] DDk-70 1 2002
B2 71(=3 6.5Hp) KMC-850SK 1 2002
FEAEFRNE A7 | LI-6400-40 1 2003
HPLC Agilent 1100 1 2003
A A P 2330 1 2003
F AL A 7] Contador 1 2003
AR E A7) AN-700 1 2004
FHu] 7] SY83-TH 1 2004
9w 7] MC-90A 1 2004
g JRR-50 1 2004
FA94 7 RN-300 1 2005
AR RVA-4 1 2005
o g 7 cervitec 1625 1 2006
deolg =22 A=+ EC-10CHS 1 2006
g0l RGO-6 1 2007
el 4%2 ANy I 2007
719 %7 380V3PHBOHZ 1 2007
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A9 7zt 71 # o9 o F % | TYYE

g | AlEeR v Auto mill 1 2008
ApRAE B4 7 EGD-23 1 2008
A Daihan 1 2008
AR MX-301 1 2008
g DF9014 1 2008
PR 7] Centrifuge5424 1 2008
A7) VS-625N 1 2008
i) DH.WACSI1080 1 2008
FHAFET] Veriti 1 2008
HAZHF AR AB7500 1 2008
A F47I Infratec 1241 1 2008
FANZH7 AB Veriti 1 2008
whal 2 Al 7] Bioanalyzer 1 2010
A= &7 LI3100-C 1 2012

ofpinn) | g8 537 DO-21P 1 2000
gl 47 WT-311 1 2000
vholefs HA 7 PR 2100 1 2000
olFHo] ¢ KMCS480SR-1. 1 2000
Ay SEG-10A 1 2000
Az 1R 6000SE 1 2000
AR AHFR chest type 4001 1 2000
od Ak 547 imager 3 1 2000
7tol GEA FHH7 Minolta SPAD-502 i 2000
g A ATAGO 1 2000
s EYELA 1 2000
W7 A=A TOA CM-30G 1 2000
SEEHY TOA OZ-20t 1 2000
o] &} Measuring 7 lon i 2000
FRrAz7) Distillate 7L/H 1 2000
g RAe}A NISSEL 1 2000
A5 7 Full 8-Digit Led 1 2001
JarEm 4 DM LB 1 2001
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K A9 71 71 # x99 T F | TPds
Hhejoirst | Z2 e 0~50° 1 2001
A& 22 4 7] KS-TS100 1 2002
G A} F 7 NETAFLES ISA 1 2002
HFHEE47 LCI 1 2002
= H 37 PA 1 2002
TELHEEZT7 HR-33T i 2003
H7IM D EA 7| 4200-1 NEW 1 2003
QA 7 Odyssey 1 2003
i | BioMate 5 1 2003
AAZF PCR 714 Exiecycler TM 1 2003
DNA 3 #z%x S&S 10485047 1 2003
GC Agilent 6890N 1 2004
A d g Leica DMR 1 2004
FHaE PDS-10001He 1 2005
Az 7100E 1 2005
FHAAAE YA 2R | Infinity 1 2005
B B S | DTS0 1 2005
A ES7] SW-3 1 2006
EE D3’0L 1 2006
#Hrl G Az 7) Stemi2000-C 1 2006
A B Rkg-7] BR-BIO 180 1 2007
B Sk QuickGene-810 1 2007
2= 7 AMAICA 88H, 77H 2 2007
slelzZ 2 Y olERY SpectraMax plus 384 1 2007
i E oA ) BIOLITMUS L-700 1 2007
Eokt A7) Soiltek KA-P 1 2007
UPLC Acquity 1 2007
=} A CM-700d 1 2008
S e ECM2001EF 1 2009
o2& IPC-201A 1 2009
ERalar b il WUF-D700 1 2009
HEmiT]e] ggdn] 4 MV-335 I 2009
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A 7] 7] 4 2 a4y T FUEE
Qedra | AFARTY7 Waters 2707 Autosarmpler 1 2009
UPLC ELS #AZ7] Waters ELS Detector 1 2009
Ve B S A Biostec—nano 1 2000
Tt A o SJ-701V3 1 2011
v 4 e 7 DE/Sigma 1-15K 1 2011
ZeTAz2EA Milll-Q Direct 8 1 2011
AN CHC-777 A2-04 1 2011
AERHAH WCC-1000 1 2011
A &l 7 NSZ-810, LCD NOVEL 1 2011
A Eel7] DE/Sigma 3-16K 1 2011
FFAEAE Li-250A 1 2012
Fho|2F LEAA Orion 3 star 1 2012
HA2AA & XT-220A 1 2012
A7|HEE ZA A Y SI-3200 1 2012
FoE AvId=A GENWAY470271 1 2012
AP AATE | 1 FEE7) Viscograph PT 100 1 2002
nwreEEE 30L 1 2002
o]t7] T4 P00 1 2003
UWV-Vis sectraphotameter Cray 300 1 2003
FEAMSE 4t F&7) VS-1203PF-CN-O 1 2003
WA vision KMC-1302L 1 2004
SR Al [CP-OES{VISTA-Pro) 1 2004
Halled Agaekt Labstore double 3 2005
HEPAEITE Labcare 900 1 2006
Aok gl &2 "1kt 14600W)Hx510(1)%1,000(H) 10 2006
R et CM-2600d 1 2006
ovind SG-4600F 1 2006
w3 7] SG-1600B 1 006
afj < ehE 7 SG-7600K 1 2005
Lk s JPA-500 1 2006
FOPE SG-2600B 1 AN5
FREA7 XM-60 1 2006
COZA7 TSI-8732 1 2005
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Nl B 71 71 3 LA T THRE
J#AAT | pHYE ORION-330 1 2006
g3t7) VS-1321-80 1 A6
AFEHE 92 SM-202A, XTZ20A 2 2006
AlRB I DH DY-170RF 1 2005
v B A e 7)ol 2} LEICA DC 300 1 20065
EZxH#HR A ZEISS EVO 40 1 2006
A7 Vario Max 1 2006
ghejo] 7 4] Millipore 1 2007
FAFA 7 AKTAprirme plus 1 2007
A7) VS-625N 1 2007
CQ: QlFvlee SANYO 1 2007
A A Aawz LOCATOR 1 2007
AR EAIEFH7] BioTek 1 2007
AR VPSR 347) EVO-40 XVP 1 2008
ZALYE DF9010 1 2008
T4t VS-1400L-VN 1 2008
2w 7] VS-8480SFN-L 1 2008
sqbE 7| VS-1321-80 1 2008
327 DH. WG00450 2 2008
327 VS-1203P3LN 2 2008
2 @ g C-1,000 1 2008
A 7] IF-300-150 1 2008
AdAE 24 7) TRS-1000 1 2008
A e DH.WCF00011 1 2008
AALA 2 KE.EW3000.2M 1 2008
ole] A&7 680X EF 1 2009
A7) Centrifuge 5810 1 2009
FAEYER WUF-500 1 2009
&7 Rohot-Coupe 1 2009
Rl R SA-MIR-254 2 2010
Agrta 7] SG3600D 1 2010
Tty VS-1400L-VN3 1 2010
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e 7171 3 2 dq T T E
AAAT Y | BB Cary-100 1 2010
Fe A7 DMA -80 1 2010
R} A A A Crop—circle 2 2010
SRR A ol CLARUS-680 1 2011
THEELH D-581 1 2011
g AR 7 AES000 1 2011
23A=A UV-1800 1 2011
trRgdn g &4 da | Olympus-115 1 2011
ol f) A ZnlE 79 1 PE-FLEXAR 1 2011
L e SMA20A 1 2012
e arE] TEMIS50 1 2012
n| 2% 7| Cary100 1 2012
YEelda | gy VS-15CFN 1 2000
ksl OPUS-H 1 2000
=87 DC-100 1 2000
547! CI-310 1 2002
R CM-3500D 1 2002
FHAEA 7] CI-203 1 2002
BOD 3157 we]E Vision 4 2004
2} Macsience 1 2004
ICP Varian 720-ES 1 2006
AR E LA 7 Varian AA240 1 2006
HqA @Aw DM-10 1 2006
Growth Chamber VS-91GOIM-1300 2 2008
FeaE7] SVU30M4 1 2008
A& XT 220A 2 2008
Pl EC £47] 9& 1117001 ] 2008
etE o VS-1221-80 1 2008
el B RO1600+CBELE10 1 2008
Clean bench V5-14001.-VN 1 2008
A E 47 1 2010
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Z1 721 4 2 49 9 - THEE
@71 A CHC-061 1 2007
g5t 7] DH. WACS1080 1 2007
ICP OPTIMAS300DV 1 2008
H] 2 A UV-1800 1 2010
o A =2 2ol E 78 1) Waters-e2695 1 2010
Rk CLB-201-04 1 2010
4537 EZ-S100N 1 2010
FtAAZE 2 7890A 1 2011
A A2} A CM-700d 1 2011
HHAA LI-3100c 1 2011
21 dardm 4 BX-53 1 2012
HE A 1 2012
o] & AENLE 187 DX-500 1 1996
#etdn] 4 Optiphot—2 1 1996
#AFEEH 7 CI-301PS 1 199
HAAEGF=A AAGT01-F 1 1996
7] S A o A 22 E CR-10X 1 1997
B e 2100KDU 1 2000
CCDH 4= ®r) 7 Stemi2000 1 2006
2~HEZ ] 2uE EPP2000 1 2006
1] A 7] CR-400 1 2007
HAAH 2ol e o P680 1 2007
2 E @ % B e} UV-1650PC 1 2007
Al A 5 A AM-77M 1 2007
Na A VS-91G0SM [ 2007
AL A A8 7] CA/EF7 3 2008
248 HdEn MDF-U53V 1 2008
iy VS-1400L-V 1 2008
Z9 A7 8510E-DTH 1 2008
5= FHA-150 1 2009
7+g RC2240Q 1 2009
pH = E Orion 4 star 1 2009
ECE47] Handylab LF11 1 2009
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71 71 4 nodd F F|TYEE
gz VS-12055W1 1 2009
A 2E7 Sartorius8862524 1 2009
AEEFY) NE-1001V 1 2009
EdH LX480L (&) 1 2010
e EC8MEH) 1 2010
A CFB-1120 5 2set 2 2011
A2} A CM-3600d(MINOLTA) 1 2011
-3 7] Cyclotec Mill 1093(FOSS) 2 2011
i | Cary-100(Varian) 1 2011
ZFeEn 7 DM255(] eica) 1 2011
Aok 37 CLE-062(CHC) 4 2011
A A CED-201-03(CHC) 1 2011
Hume hood CLE-101-06(CHC) 2 2011
FRaA R Expe RO(®] o 2E]} 1 2011
2443e CH/XT 220A(Precia) 2 2011
AUAE CH/XT 4200C(Precia) 2 2011
AgAgdga DH.LDI1140HRF (] <d) 2 2011
Incubator WIG-155( §h) 2 2011
22w WUF-D500{ ) &) 1 2011
pH 7| € 7] 3-$TAR 2 2011
2T 7 WUC-D2211(d] &) 1 2011
Shaker VS-203PR(=) 7)) 1 2011
Az7) ST-210DLA F) 4 2011
Shaking Incubator SJ-808SRLAN %) 1 2011
™ 5+ 7] SJ-220A80( 4| &) 1 2011
s @Ay $J-505CL(A £ 1 2011
Water hath SJ-80AS (A Z) 2 2011
i LP-WI1102VI(LG} 2 2011
E- RN Smart R17(3+¢) 1 2011
FC mlE 7] YSI32000Y S 1 2011
Ice maker VSB25N(H] 1) 1 2011
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71 71 8 LA + TAVE
Rotary evaporator N-1100S5-W(EYELA) 1 2011
A&7 DTI10DE(W 5} 1 2011
T 23 A 7] SS-ATOMTII-1000(3+H4) 1 2011
o} & 2 9 utx} HSW-LD1000(3+4) 1 2011
T o 37 HRM-70(3H4) 2 2011
dEaz CEPP-300( A1 &) 1 2011
Hot plate HPA-2240M{ Thermo) 2 2011
el 7] AMCBBOSM(o} A o}) 1 2011
Arm hood CLE-00IM-05(CHC) 2 2011
a2 s7 WTH-E305(d ) 3 2011
V2R E e = US-7890A (Agilent) 1 2012
dAEREY = DE-1260(Agilent) 1 2012
HAAEF 47 AA240(Agilent) 1 2012
s 5 glut 4 SMZ1500(Nikon) 1 2012
a7z FD3510S( A1) 1 2012
Multi-room incubator WIM-4( §h) 2 2012
Ductiess fume hood CLE-051F-04(CHC) 1 2012
A4 727 XIR(3H) 1 2012
o 49 7) HS808-6(3H4 ) i 2012
2O (EdE R 2 TS-45-AP(E]4) 1 2012
=4 Ak KC-9025N(z 8l =) 1 2012
AT e o] 4 Al 8 AE-9000(ATTO) 1 2012
FrHAFE 7] US-T100(BIO-RAD) 1 2012
A7l 54 JP/AE-6125(ATTO) 1 2012
T3t oh DS-70MS3 1 2001
1 5 o] E DS-11B 3 2001
TR Az POWER?2 1 2001
Az7] DS-80-3 6 2001
LY E 7 DS-60A 3 2001
3h&-8h 57 ESJ-355C 4 2001
drl 6006 & 4 2004
4 wel 7] HA-600 3 2006
A& gt DS-91M 1 2006
TAHRY CleanVacg 1 2008
T H T 7] DS-80 1 2008
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