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Summary

This study was conducted to obtain the basic data for good
quality production of carrot by application the sedimentary
weathered sandy shellin Cheju island.

The results obtained are summarized as follows;

1) Plantlet emergence ratio from carrot seed were the highest in
the application of weathered sandy shell 30ton/10a by 75%, and
then control, 50ton/10a, 80ton/10a and 120ton/10a in order.

2) Number of leaf and leaf weight were higher in control plot
than any weathered sandyv shell application.

3) The more the application of weathered sandy shell treatment
was, the longer the root length.

4) Root weight and root diameter were the highest in the
application of weathered sandy shell 50ton/10a, and then 30ton/10a,
80ton/10a and 120ton/10a in order.

5) Marketable products ratio of carrot were the best by 85% in
the weathered sandy shell 120ton/10a treatment, and then 83% of
80ton/10a, 82% of 50ton/10a. 69% of 30ton/10a and 52% of control

in order.



6) T/R ratio was the highest in control, however, the application
of weathered sandy shell increased, decreased the T/R ratio.

7) The contents of vitamin A in carrot were the highest in the
application of weathered sandy shell 30ton/10a, and then 50ton/10a,
80ton/10a, 120ton/10a, and control in order.

8) Total sugar, reducing sugar and non-reducing sugar were
apparently increesed by the increasing application of weathered

sandyv shell.
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ZirstaH.

Fig. 1. A distribution chart of the main producing area of

carrot in Che-ju island.



II. psEsx

G2 BEEFES 710 HEHA Fh2q BF HFA EFA o2 &
T RBE7 22t RRET7 BEAEH A0 £BE 2 RENKHE o
€ ET7F BAFEE BFERC] Polx 1 BFo E7Y ¥ A5 ¥
BE JojAd F83F RIBER I Benjamin; 1986, Brocklihurst; 1980,
Gray & 1985, Gray &; 1983).

H7Y RBE 92 879 B I 2717 BF A4 MFH 2-5% 3
T2 ey E7Y 0 MEETSE THHo U7 I o2 BIF
ARE sty EE F2o| Ul o] TA wWole B =79 of
¥ =S HBRR&A7 a2 42 Ad Ao (Gray; 1986. RE 5, 1961).

g2 BT BV 2% BF HEC w29 gty fEo s w
el feo FAE ez BAdds ®E7F Roh(Austin 5
1909, Gray &, 1986, Gray ; 1983).

B S0 olshd F2 M1 AFEA et mFe FEhel 3
ol7} A7l=dl ##3 KBAM A @Efe= KR Bl H1, dud
A AZd BT FBHol oA KR B4o] godx ddo. =3 BF
HEZH #E BTV dolE v = ETEC KR BEC Fodz o

Vizzotto 5(1990)2 B2 BEH AFr-dn 44, g3 2 o=
FAs BF L FFo B Aoy sYen, FL HAEE T3] #e
g Hfoz wETH AT

G2 RFJoll o= RS PDEHELV AU Fo sen, e
7 TF 80cm Zeol 742 Wow iR S T 250cm 7HA 4T
T SFATHEEL 1955).
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HERLANN £FZ27Ic £H/KHo BEFE £Fol FAW Frlds
pF 207} 254k0l9] 2= Houh zvle] M7t £FS oA AJE 2 2
Aolzgtn Azgoz AFMMAE SR Telstn, B BA Al
E 7Y FH SRS W3ES dof Iy AN, £ LWKFLS HER
T RY 20 AXe BY 4-69 W o] FAVIZE 7bF @ol HLEH
o) jEAH FET 7 28T Aol Fua sATHBEX 1955).

Schoneveld(1991) th3t A2z ol& HAHS thd A|@lA 50cm
7ol o)Fg FEZ m°F 70-90FF HAUL 9 M =L ANFE YE
Hon 2adc 92 AFHY BRS ¥ =Y Rt FolAn B
ool yu ™ 3 Qo Ko EHAT HmEFES Bl BotAH £Fo
wEETT sten, 324FS HAH &= 18-21TCelx #d Fee &
HBE = 16-20C2 stAtHE 55 1993).

Z2o] 3ol zs MM wet & 2RE Hol, BF 57 12-1370
AE U2 H 45-15T BR 25-60€ BE 255 EEol 472, 2%
227t geprta dFo] ZAojAd F43] FhEtn A

T3 F2e KR & Exwol b= SEERHC M Foirt
BEsl= HolA F%, viFot 2A7 dAFF Z7] ojdez L&F Fojof
BE] ERS Y= 54E 33 EiEkoln EERY RS ¥t Fxd
A7l Aol de d2da e, ERe Hes ST ta ER
T ey 5-10C oo 7P Efel Ivn IATHGELE F5 1957, B
1967).

P96 B BED LRSS FAES B3 sdsd g4 2-89
o ZHARRBAAN Tl siohrt 9-15mhol A S REF] RRE] 7HF EFolA
O stes AF d-Fur] 25 #RYW 7 REC 7MY =01 B



°] 7b¢ HUd 1 skt

BX(1966)c JREKNKLEI FEKELEA] RE APdM ERSY
¥E ZF ZMEV HMERD Edtn 593, 929 carotene AR
[REAET] Q 2 £FHK 5Y73FH 1154 712 2 6047 $AsHA
B [FHAES] & AFEK HYE B 1158 742 < 3047 2
24 S et 291 T K carotene°]l H2 B NWR
ol =thn 3R, carotene £ BEEB-S 10-21T 24 HBRETROE
EEREANAM carotene Sfol 68 o slyon, BRHEI966)T o9} ¥
<% B3 E st E3 FEBRBAAM £FOHA= BREY £FHK
100€& 2&7]o] FEHERZ carotene A4 717o] Hol EEBES} v
) A carotened ol Aok B JTHAT; 1966).

3 e WM BE1%E B ARl MRS 2 7S
BES 8o Tdsls &5 A7 U7 YR 31x g Folo] &% =

482 3ty s, KRBT BaEiE TACNAM EaEo 22 fFRL &
ol ool Holxe AR HEIAYT 2asArt. ol R BAR
o] &% 3}§to] ME carotened] AR L% 3R 7] g EQ Ao
2t slgem, =7l8dd= #BHE BMine JAUAT T AKS HUG2H
=

S, Mo ARl A47F 7HY Blol AN dx S&Y ¥ 4Ty
AZb ol Aavt oW EaEe BT, = Q4 2§, T 4is
gl go| B AuTAZ oy, vladige Ho 4BAAE BA )
adlge] B2 Hol Eol ottt s th(Sorthards; 1962).

13 e I3 HIBAS Vi 30 As BRI ol FEF7HH
S dojzmge 27t HER FF B2 BRERS HdMds ZA ik



st HEST F BEsty, "ol HA YRS stk doxn st
(Olymbios &; 1977).

g BRELE HE BN #HEHS It HESR FHIHE L
of MMM HASIHE L] fFr1Eo] FRAAL LB HE (LEBH
HEL AN HAg BEN Rdo] 23 FEIFY FHAMZ A7 Ao
2 s tH(Inoko; 1984. MK 1976).
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1 gt 2 WA

prAEES A WM wH ETRE
stod 19933 849 22¢Y ¥ HEF KRR

B [HERE AT 92& #R
Z REE BE}AT

So

=

2. ABAT L& 3 Rpo] LB #HH

ofot

ARMEH S kUKL P 2 FEBE olFc GAFZ AHAMS Al
2l Yutsrt o) Fuid RABAT Lo {LBM BHES pH 53 o|Ax,
ERMEES  192%, Ca:s  145me/100g, Mgt 205me/l100g, k=
3.6me/100g, P 1955ppm ©| Atk 2] EBA|Zl AHSE Rpo] {LBK
S B 1.7 goh

Table 1. Inorganic conponents of weathered sandy shell used in the

experiment.
pH O.M Ca Mg K P EC CEC
(1:5) (%) (me’/100g) (me/100g) (me/100g) (ppm) (ms/cm)  (me/100g)
8.4 4.1 51.6 3.6 0.38 10.7 0.72 28.21




3. REANE

ARES 7TYHEHL 66m77t HEE SHT RARE WA= Gy 36
B o2 A gt RB(Dune ShelDE TS FdodM RE AE3N
=d RB Y473 2A4u&S 29 ZBgton, APKEARS 1042 30. 50,
80, 120ton®] ¥ & =2 Ztz} AU, £ Al A8 Ao BH5e 1
d 2.9 Aok

Table 2. Distribution of weathered sandy shell particle size used in the experiment.
(%)

>006mm 005 ~ 025mm 025 - 0.30mm 030 - 0.40mm 0.40 - 0.50mm

14 29.2 18.7 14.3 31.6

0.20 - 0.60mm 060 - 0.7lmm 0.71 - 0.85mm 085 - 1.00mm >1.00mm

2.1 15 0.6 0.3 0.3

4. BREBEE

Alulge RHIEREE Av7]E o ogl N 6kg/l0a, P 15kg/10a, K
8kg/10a, E¥] 1,000kg/10aE 7|82 AP, FH 2 N 14kg/10a, K
6kg/10a & 232 UFo] HHSIAT. B2 W £Fo] =27 g &
z7] Fx BAE St BE 1Y F 2FZYAGEFE FA3AD 3kg/10a
g dEen £5 AL £EFOHA dYo] L& =MolAHY AP§o

=2
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2. The

enlarged shape of weathered sandv

shells used in the experiment.

a) 20 X
b) 40 X
c) 20 X
d) 40 X

magnification : size of less than 0.25mm
magnification : size of less than 0.25mm
magnification : between 0.4 and 0.5mm

magnification : between 0.4 and 0.5mm

11



A2A TR, Ee ¥ R Eo] iR Hsle o} F
Z AE THLE 339 A 4dAsided, AFHoz F A
AAZ= 10-15em7t HE% st M F BA= AMeiuy
FAE A EFAL FAEZE F434H) 10000088, JL#E
H odie A8 gd2d FRAEE FA3AD 6000 Y-S zh 1
3 Axstch

5. 4 BRAE

BFERS 1Y 23/(2Hd, %) AE S99, £FHAES 15¥ TFHo 2 63
 HAAsIY e, IS BRI AN 4547 H o5 24 27U B
KEH RES dA8190. AE 35 4£%H FYHE5 BE BE 8B
H OER 2R 8RR 29X T/RE¥ 58 BESIIY. 54 Holzs #
T Abol2] vlu et ATTAAZE WA=, HFA ¥l2= Duncand o
AAYoz Ao,
6. &5 ¥
7}. Vitamin A(B -carotene) 2 #7

nE %
olg] A "2 92 < 20g8 HF5A fFrel ¥, lipoxigenased] <]

3t B -carotene®] 2F A E sty YA (pyrogallol) 1g& F7F sHH o
2ol wick R E HPF HUksld F ek S ethyl ether & A&
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ether TFA( 1 : 1 ) 20mlE 718l oAl mbdfstn, 43 AL conical
heakerol #3}1, ZFE thA] ethyl ether & A& ether TFA (1 :1
) 20mlE 7hete] misiM MAE FE2IUY. o] M4 FF XFE RS
o MAio] tEHBES =23 I conical beakerdl TEY S| I
do godrrg qnsta, AL FAe] MAFE F AHE 2
3 A7l ethyl ether 20mlIFA =2 MAE &4d3 FEFIWT. o= T
28 252 3l ethyl etherE 7hste] 249 7FA ¥ flaskel 200ml=2
.

o] §H4L ZAgtatol A £AE HIH FHHFEL HIE n-hexanedl &34
A, AFL H3 10ml2 3t chromatography® A8 2 JtHH 3.).

0

£
X

o,

1=

2) B -carotene® 4B

Chromatography & fraj@e] @ FEd &
3} At3} ¢ o]FE n-hexane2® FAEHAIZ A
¢} 10cmZ 3t column FHAE 2F9 %1]‘]‘% 7HAA T2, BF 2
o] I0mmA =2 n-hexane® F7 & #3351 n-hexaned FFE Wz
2-3 922 AU, o] £HL HL gd54 #EE 2 A, o
A 233 azrEIgRzdo ZAE ASEEYSE B, AL AER
A Ftd /7|2 n-hexane2 2 Al A 3tH columnell ¥A™. n-hexane
o] o3 v FREAY {2 b= ligroiniethyl ether( 95 : 5) E3E8 Y
100mlE coulmnol &3 Wit

t}&ol ligroiniethyl ether(75:25) E&-49% 500mlE columnd] & 2
B —carotene2 ZA1ZAY ( trans-a-carotene = FA LEH.B
—carotene && ¥ TT Rolx ZtstelA §AE W, FA Aol
n-hexaneg 718l &8 AA n-hexane2 2 A3 10ml2 At olFA

e gHg PAL A g4Ro2 A}
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Extraction of B —carotene

20g sample
Add 1lg of pyrogallol add sand sea

Hom genize

Add 20ml mixture of ethyl ether: petroleum ehter(1:1)
Homogenize
1
Residue |
Repeat extraction with 20ml mixture of ethyl
ether : petroleum ether(1:1)
Homogenize

Supernatant Supernatant Supernatant Residue

| J

Extract pigments with
Pool 20ml of water—-saturated
ethyl ether

Filter with glass filter Supernatant

Pool

Add ethyl ether to make 200ml

Remove solvent by rotary evaporator

Dissolve the residue in n—-hexane to make 10ml

Chromatography

Fig. 3. Isolation of B -carotene from carrot.
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3) vl A A ¥

AR AE58AE 72 AZ 1emd Z¥ celldl stz 33 453nmel A
n-hexaned Wz gdo g sl FFTE ZHs YT}

4) A A

Alg 100g5 9 B -carotened WS ol 4ol st A2 ).
V1 100
B —carotene & (1g/100g)= CXV3IX — X——
V2 \"%
C: BFE A5448 #F 453nmollA ZH3 FIx
Fdoez HE 433 B-carotene?l ZF(ug/ml)
Wi M4 FZo AR3E Al T3 (g)
V1: Chromatography % Al & &) A2 (ml)
V2: Chromatographyoll Al43 32k (ml)
V3: %8 A5 29 (ml)

iy

gs

olgpgo]l FAHIA L& B-caroteneF ol FEARHFEL IU(International
unit) 2 AR&3ich

i 05melst 2712 vl std 200mge HTF F 80%
AEE 26mE 7kt 70T +8F oA 34 F F2AHL - 23 & ]
43= 3023 7tE3h.
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20m¢E 33 evaporator & ol% #AYFEF 3 F H0 10me= 3| M 3he] Gme
(20mg)& Al Tl HAste AL AASYL tHA, E2 10we(20mg) W F
3 F oml(4mg)- FHatA 4% A 2l E VIS 3 AP B FES &H F

T holder o) ¥o] F&zoA FHol AJFTY FHED FA S 70T
A 1SR 7183 Ot RE) s25 BdA WAAA 4% FABIUEF
o2 F3En FHRFE st 10m2 BAFF F ojfddM 1uE
Somogyi-Nelson 22 660nmell M FF =& FHsld EIES 73U

Vitamin A9} GE AL AF 3w 53 F2EAAP AT FEAY
Aol A Fa st

o BRE®R LRI

1) pH(1:58] &)

AE 5g€ 50mlvlelAC ¥ FHF5 256mlE 3 M5ty faElBoez I A
o5 308 T =FH5HH4.0, 7.0 2"Hd=s FFgdoz2 pHUElE 2A
gh).

0
HAE 1g€ 2H50mlZEatA 3] ¥ 04N FIEAES 100mIE Baos

o Z54 150ml=2 F7bsh
0.

2N 2t A1FYgRE

T2 93 200CAEHAA 58T BITS

A
o 85% 24F 5mlet A2k DPA £ 10mlE ¥

o2 FAstA
3) P
AE 5g& 100mlZetxZel ¥ A4 EY 20mE EFsH 200mme

2 1087 A=E 2Aq A2 93 e AFd" A=W 3mist 27
H(EaBuAT GEFASA E3l) miol 1.24 acid &% 0.4mlE M
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St 30ToIA 3087 A7 S geu A B 720nmel M ZHsHg
ot

4) EC

ﬁEl%ﬂi%%?S%fa”ﬂ'%%Plﬁﬁ}$2A@ﬂﬂ§.@ﬂa@
EColetz Z43hnh

5 K, Ca, Mg, CEC

AE 5gg 100ml FZE a3 FHzd 50mlet FA BAA 3080 A
B3 3 2AdTAE Be AR Imst FHS 2mlE musle] YBF
2aesrle 2939 D, ¢e Y2dow CECE s

ofl
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V. #R 32 E%

1. A H%HE

7. BEFER

F 32 929 BFERL AEa AR AQH, BFERS HES7) H
std 2t REE Wl 30emX30cmZ 79 HALZ O ZALTE HE2 43
st ez ¢%F MTFE HEslY 47 10084 HAstd BE 3Y9A
FE 1Y 23] (2", 23 )dol RBE AT ol mkmEol HBES
= WE wolz 3t

BFIE< 30ton/10a AR A 717 Wgom 30ton/10a WHAE S} HE
B, S0ton/10a BAEBAA 70%°]4e =& BFXRELE Uebld. 120ton/10a
EREAAM = BFRC] 53%2 FAsHA DojHon BF £3dUS5 dAE
80ton/10a79F 120ton/10a BAE A A 6¥o] 28 5o EIRERE 5¢ Br} |
d ol¥ol © 28 HAUT olstgo] R Eimol wlat BIFRo ETF =
A AHEAES Y % 2ANAME B FeI +WAoSRE HAYY
Folat Azts Tt
3ol QR AHA B2 Lolrt #F AEE AAF shioltt BFER
AL AFol AM FEHX FE BF =37 22 KBETL
71 43 o Fa 2 KRE BAStE Rez A

3 G TS &Ko Q(FE)o] Bo] 2o ojA BIFES ARt
4 FEA999% BREMIAZA AJ=HE BFRS BEANLFE Ut
v FohE 2151993).

=3 30ton/10a WHABCA 75%°] BFERS B nj$ 22 gRog:s
H o]AL BEA BR BTE HdEHA o)L, B 1YW BEH

2

A

-~

X of
e

e}

—_—

|

=)
=}

ot
o
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Qs Aol HR RWE FA=HAY 2L Aoz AzHA, 4%
dE& AXNA FL MFE 18T FeE BFRC ¢ HopdAo2 A
Ak,

AF7x B MFE BRsts HEoeze vFd AP @TF A Kk
< o] o|83t 23 QUth(Hill F; 1989, Nagao; 1986, Wiebe 5; 1979).

Table 3. The effect of varied weathered sandy shell application on the germination
ratio from carrot seeds.

Weathered sandy Germination Ratio Days to first Mean days to
shell application (%) germination germination
Control 72.0 5.0 8.94
30ton/10a 75.0 50 8.58
50ton/10a 71.0 6.0 9.3
80ton/10a 66.0 6.0 10.01
120ton/10a 53.0 6.0 10.42
Mean 67.40 5.60 9.45
LSD(0.05) 4.80 ns ns
U ¥Eme ¥H

F 45 59 EFE AR A, BB AL ERO] lemold A
YL YAaor For HEES BAINAD AT FId oOE M
WER AEFREBAAM 5 H2t FRE U2, 238 HEEAA
Fg G547 1002 7 20T APKAR Bhed ozl EHUE Y
ZojEe AL EAT EHAMET HL FoAds A2 50ton/10a
WHEANAN T3 ¥E] 312g22 7HE FANLH g2 30ton/10a, HE

-19-



B, 80ton/10a, 120ton/10a< ©] 21Tt 50ton/10a AEN A= # L& #T
M) BF SN £AFS B9 FUH

Table 4. Effect of varied weathered sandy shell application on fresh leaf number

and fresh leaf weight of carrot plant.

Weathered sandy Investigating date

shell application

Sep.b Sep.26 Oct.17 Oct.31 Nov.14 Feb.27

Leaf number (No./plant)

Control 1.6a”  46a 6.4a 8.2a 9.6a 10.0a
30ton/10a 18a  5.a 6.7a 8.3a 9.5a 9.8a
50ton/10a 1.7a 49a 6.8a 8.0a 9.4a 9.6a
80ton/10a l4a  50a 6.9a 8.2a 9.1a 9.6a
120ton/10a 12b  43b 6.0b 8.0a 8.7b 9.1b

Leaf weight ( g/plant )

Control =¥ 1.1b 11l.1a 19.2a 27.1a 28.2a
30ton/10a y 1.6a 11.7a 20.2a 28.6a 30.1a
50ton/10a - 1.6a 11.9a 22.1a 294a 31.2a
80ton/10a - 1.0b 11.5a 22.9a 26.9a 27.6a
120ton/10a - 1.0b 10.9a 21.3a 25.2a 25.5b

z): Duncan’s Multiple Lange Test significant at levlel 5%

y): Non - significant

-20-



BEY BRS BEST 150972 AL Bmsht AXES BES 1009
7 BH BpIves RI(FEK 198371 et & ABAM S AXEo] K
PR e % BE # 100¥ BEAE FA WA= w0 BHE B
FAck ol AL EMmH ALHE 2337 7% 3 AFHM] EKS

o} F2 o] ZAol(R&)

2 3.8 929 ZolE vEd U™ 2 BE ¥ Fag a4
BES ApKAEe @md ot o \Ee] Jvetstth 949 5¢, 94
269,109 179 £FAEANAME S0ton/10a BHREANA D29 ZHol7t 713
2A vetou, klR dolt HBEZE 146cmAH ¥l st 30ton/10a
BEJ A  14.8cm, 50ton/10a MABEIA165cm, 80ton/10a R ol A
16.8cm, 120ton/10ax 2 Foll A 18.1cmZ A 80ton, 120ton A A HE
ol w3 zbzh 13%, 22% @ = AT

olAL APKAEC RolA+E Lo MEM W7} IR Y2
A4, 22z ZA 2AF F A7) HESZ A0 BEK 509 79
FAZANA 50tonT 30ton BHEAA BEo] ZAARLE BIF} ¥l T
AEFANME 10aF 30-50tonH 27t HFsA7] HEQL RAe2 AL HUGH.

2 Ay 2 329 FAY AAFLE BEK 704 oA 100 Aol <
AstA AAsle ZHoldey, dole 18 294 B viet go] BIEFR
HE BEHE 0¥ 71A= o AZE deio vEd v E2 @msi, 0¥
ol Fol= Mt viv] St 53], HBE <} 30ton/10a AR = EE
90Y ol F FZHol AL A FA KRB AU B2 HEoY
FARGE Zol7t HA AR ESE Asol FIFHUG.
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20

18 A
.'..
16| |Control
B
= 30 M/T
5 14] | o
_E;D 50 M/T
= 121 1™
2 B0 M/T
= o
g 10
~ 120 M/T
8
)
4
2 1 1 i | 1l

Sep.d> Sep.26 Oct.17 Oct.31 Nov.14 Fev.27
Investigating date

Fig. 4. Effect of various amountment of weathered sandy shell

application on the root length of carrot.
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eh. gl FAHd AR

g2 FACAAMAE ApKEHEY et 2o 32 3ygeon(ads), =3
R® S0on10aHEA M 71 =4 vttt B8 F 35Y¢ ZAHA 7R
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Fig. 5. Effect of varied weathered sandy shellapplication on the

growth of carrot plant.
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B KR REANAM KA 229 EWHA Fol HA B Il ZPol &
stad Qo] A YIEHNT, Aux7 RiFSIE HEN BL =88 F
Aoz AZE AT

ey F2wae] 83 MzAdME AP KR & o)yt 9AFH
2] eFokth.

Table 5. Comparison of carrot root productivity with varied weathered sandy
shell application.

Weathered sandy g/root kg/6.6m Yield(kg/10a)

shell application

Control 181.5 259 3,885
30ton/10a 250.8 314 4,704
50ton/10a 269.6 36.9 5,529
80ton-10a 245.0 274 4,110
120ton<10a 233.1 265 3,975

Mean 236.0 29.6 4,441
LSD(0.05) 63.5 48 804
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Fig. 7. Comparison of marketable yield percentage of carrot root with

varied weathered sandy shellapplication.
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#wifol £WM3 Mio] =W AW AW AFxol7F 4A B BAES
o =3 KEH7 oA B&2h BESIIE oy SATHEEIEA;
1989).

Table 6. Comparison of percentage of cracked and branched carrot root with
varied weathered sandy shell application.

(%)
Weathered sandy Branched root Cracked root Total
shell application
control Tl 16 8.7
30ton/10a 4.0 0.4 44
30ton/10a - 0.3 0.3
80ton/10a - 0.8 0.8
120ton/10a - 11 1.1
Mean 22 0.8 3.1
LSD(0.05) ns ns 30
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Table 7. Comparison of drymatter ratio of carrot plant with varied weathered sandy shel
application.

Weathered sandy Fresh weight (g) Dry weight (g) Drymatter (%)
shell application

control 50.1 6.2 12.3
30ton/10a 50.1 72 145
50ton/10a 50.0 6.7 134
80ton/10a 50.1 7.0 14.0
120ton/10a 50.1 6.4 12.8

Mean 50.1 6.7 134

T/REL B 8oA BEe nie} Zo] R AR @M ot dolx=
FEme 24 AZ T HEBEAAA 154% Jou RPERAERAAMES 30,
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3t g}
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A HRERC R AR %, K5 2 ML23FF BTH £EFRE
F47] W Eo et FE3 2 7S LSt MmTEHY £&Kol ¥A8)
A9 ez FFHAUG
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Table 8. Comparison of T/R ratio with varied weathered sandy shellapplication.

Weathered sandy Top part(g) Root (g) T/R ratio(%)
shell application

Control 282 1815 155
30ton/10a 302 250.8 12.0
50ton/10a 31.2 269.6 116
80ton/10a 276 245.0 11.3
120ton/10a 255 2331 10.9

Mean 285 236.0 12.3
LSD(0.05) ns 532 33

2. B2 By o

7}, Vitanin A(B -carotene)

B -carotene S Wl EHE AHNIGZE 4 WU 2F XY 2
AgE AFHASFAE SH SAcUH(T™ES8), 30ton KAEINA 13591
LU/100g.tw2 7F8 =4 JEetder g3 50ton BAEZ 12805 LU,
80ton MEAEE 12,325 LU, 120ton BEAE 11940 LU, HEE 10510 LUE
o2 el BX(1966)= B -carotene & A£RE @2 Ao ozt o
7He] Fols Hely [RHEAZAT] & BEST 55U FFH 115E7HA & 60Y
7t SAsHA A e AR X UL 10-21TAAM #2Ux
21T ol Me AAdZFel Aok ston, EEBREAME T BERS
Z 4AFol =1 AFHY 10042 SRE(FT 72 20-25T)d sigsHE=
carotene £ KMl #ol E#E S v A carotene £l HA 1 AT
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Fig. 8. Comparison of vitamin A(f8 -carotine) contents with varied

weathered sandy shellapplication.
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Table 9. Effect of various amount weathered sandy shell application on sugar contents

of carrot.
Weathered sandy  Total sugar Reducing sugar Non - reducing sugar
shell application (mg/gd =+ w) (mg/g. d = w) (mg/g. d *«w)
Control 125.3 386 86.7
30ton/10a 158.2 50.6 1076
50ton/10a 167.3 56.0 111.3
80ton/10a 187.4 68.5 1189
120ton/10a 202.0 79.3 1227
Mean 168.0 8.6 109.4
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Table 10. Physical characterestics of soil used in the experiment.

Weathered sandy  Bulk density(g/cw)  Water(%) Particles(g/cm) Porosity(%)
shell application

Control 0.71 56.3 1.48 51.8

30ton/10a 0.85 447 154 451

50ton/10a 0.91 399 163 442

80ton/10a 0.99 348 1.69 395

120ton/10a 1.16 28.1 1.82 36.3

Mean 092 40.8 1.63 434
. {bEpy W4t

E 11.& AY F Md L3 AR

+WERYS ADHARC 2L5E FUHoz FHoqAe fEE B
on Ca%t Mgt ARKAR @ da solvs Mmooy, Kakdl
Ae 43 mmel AU

S t3We] pHE 539y AREASZ AMIdumzt pH 74~79
Helel Fgrtele BYTh $H A@MA965)e] 9td NaClex¥ 3T
R AFRE 4PAAM 1000ppmAA7tAE e AF FHE BRSHA
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Table 11. Analysis of experimented soil.

Weathered sandy OM Ca Mg K EC CEC PH

shell application (%) (me/100g) (me/100g) (me/100g) (ms/cm) (me/100g) (1:5)
(MT/10a)

Cont. 19.2 14.49 2.52 3.58 1.45 20.59 5.26

30 16.4 35.65 2.14 3.26 092 41.05 7.46

30 13.2 43.85 2.83 2.14 0.68 48.82 7.68

&0 11.3 49.42 3.24 1.83 0.25 54.49 7.83

120 7.2 54.69 4.26 2.50 0.31 61.45 7.97

Mean 13.46 39.62 3.00 2.66 0.72 4528 7.24
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