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Summary

Approximately two-thirds of carrot production in Korea has been
supplied from Cheju, since her mild oceanic weather and volcanic ash soil,
which has low bulk density and soft structure, are very suitable for carrot
cultivation. However, carrot production systems in Cheju have been widely
varied with respected to cultivars, sowing dates and furrowing systems.
Therefore, a series of experiments was carried out to examine the effects
of the above mentioned cultural factors and to establish an ideal method of
carrot production in Cheju. Obtained results are as follows.

The tested cultivars, which are widely used in Cheju, are named as
‘Hyangyang Tho', ‘Shinhukjun Ohchon’, ‘Hukjun Ohchon’, ‘Bibari Ohchon’
and ‘Burerwoon’, and three seeding dates and various furrowing methods

were examined in this experiment.

I. Seeding Time Experiment.

The carrot seeding time treatment had three seeding dates—17 July(First),
1 August(Second) and 15 August(Third).

The carrot leaf number was not significant, and the plant weight was
highest in ‘Shinhukjun Ohchon’ in first, second and third seeding time.
The length of carrot roots was greatest in 'Shinhukjun Ohchon’ and
'Hukjun Ohchon’. The root diameter was greatest in 'Hyangyang Iho’ in
first and second seeding time, and greatest in 'Hukjun Ohchon’ in third
seeding time. The carrot root weight was highest in 'Hyangyang Tho’ in
first and second seeding time and was not significant in third seeding

time. The percent of branched and cracked roots of seeding time were 20%



in first and third seeding time but 40% in second seeding time. The
percent of cracked carrot roots was high. The content of A -carotene in
carrots was highest in first seeding time and the content of 8 -carotene on
day 170 was lower than on day 110. The content of total sucrose was

highest in 'Hyangyang Tho’ and 'Shinhukjun Ohchon’ on all seeding dates.

. Cultivar Comparison Experiment.

The carrot leaf number was not significant in all cultivars. The plant
weight of the carrots was highest in ‘Burerwoon’. The carrot root length
was greatest in 'Burerwoon’ and 'Hukjun Ohchon’ and the root diameter
was highest in ‘Hyangyang Iho’. The root weight of the carrot cultivars
was highest in 'Hyangyang Iho’. The percent of branched and cracked
roots was the same for all cultivars. The content of /S -carotene in all
cultivars was significant, but ‘Burerwoon’ showed the highest content. The

content of total sucrose was not significant.

. Furrow and Seeding Methods Experiment.

The carrot leaf number was not significant and the plant weight was
hightest in 'Shinhukjun Ohchon’ broadcasting. The carrot root length was
greatest in ‘Shinhukjun Ohchon’ and root diameter was greatest in
'Hyangyang Tho’ 8row and Zrow. The carrot weight was highest in
"Hyangyang Tho' 2row. The branched and cracked roots of carrots were
lowest in 1 row, 2row and 8row. The content of B -carotene was highest
in 'Hyangyang Iho’ lrow. The content of total sucrose was highest in

‘Hyangyang Iho' 8row and 'Shinhukjun Ohchon’ 8row.



As a result, it was concluded that the most promising culture system for
carrot production in Cheju Province is ; seeding between the middle of
July and the beginning of August on the ridge with two or eight rows of
sowing method. Furthermore, among the tested cultivars, ‘Hyangyang Tho’
showed the best record in yield, contents of A -carotene and sugars and in

the occurance of cracked or branched roots.
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Foe AFEAAE M dEH FERZA T4 AFA A we T
Aesert e vsFA7 TS FA 484 - {48 B & F4
7} EUHER dolgo] oA m, Wole] EFY R AA Fo] FAH
AAA F2 FA Ao tHBrocklehurst®t Dearman, 1980; Gray %, 1983; Gray
2} Ward, 1985).

U7y Al 92 2X9 vie 2 27s F3 AA AFY 2~5% AE
= ¢ FAn 7 e FulaEAE E8EY QU] Wi oS wele] 7
YA S 7] g Eg 2o F3A oo FA wols HjY a9
¢ w2 4ABAZE vk @A chGray, 1986).

g AL w7t 5% ol $x7 wEn, gaii fHY AR w2
o, o Hele AR AdAdez Fdigds Rt 2 Gray 5, 1983;
Gray, 1986).

32 Awje] dord B ANAYEV AY 3, Bt & 80cm
o7} Weow, ZpuE EFL Ad 250cm7tA FEFTT BR(1955)= B
33t}

MAGRAA BHZ7) e EFFEe] BEFE Ko FEAT F7]4
 pF 203 25 Ato|7t AREY, 27)9 A7 LS JAA 7 E 2 27
oty ARPoez AZZI|AE vhFdA B, 29 ugs) AFEE
FHEH Ogd AHEF o gon g, £} ESFLREL 28 F B
q 2W) 7hA 9} 2F 4~671Y we] T AV ESFES 7Y ®o] Be g
o, e vl REE ot A2F Ao Fda FAH(B R, 1955).
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e o]FE ¥ ER P 60~70FE AUE @ F & AAFL JERY



0 Bayc. g2 A4Sl 72& 24 HU $grt Fo3 B¢ oy
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Wa) 4o HAHALEE 16-20CFT Y1, Bradley? Rhodes(1969)= @2
& #Fo w2 Aol FAo %2 g siged, 329 472¢ F
48+ B-carotene =9 Aol BE F¥E wevia Y.

Benjamin# Sutherland(1989)° w29 F2of FA9 A7, Holet A4 A}
olol= A H4TAAAE HAv1 )

F2e AR 3 FEo] RIHY, na2Ad] gy Forp P
 AdA F-ouiFs ZA AT 27) o) FR{F Foof A2 o
T TE FHE £39 Ao, ALY 4FE B Az AV F
o e tt2cdn Y, AL WAE FEUNY gi Fole gdeny 5~1
0C & o 714 9%l vt stUTGFET $A, 1957, F)I, 1967).

B BO1RNL FAL Yot Lxo} BERER FFo) m AR Aol
E UEhR, 3e5H g 80% ol EYFEEIFL wold QES
P2 stk Hastgoen, BN(196)s SN ES HAAAEYG
dAel AuiAEdS} JFF 4F BEF ENES HAERY Hgddn 39
3, F29 carotene JAL ‘FAREQN AF ASYF 5594 RH 11597HA)
o 60Ut QA AYHY ‘FEAEL PS5 YF HYAFRY 115974A
30437kl 24 F carotene AAVIEA FFT we d=2dz g =
caroteneo] L AR ¥R Yo =vin QI carotene B L
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BEZ7)NE AL7), AF5YS 1009 227)d AFHEZ carotene WA
7|1Zko) o} s aAjule} BB carotene AAO] HTim AKN(1966)= B
st rh.
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gho] 2] carotene AALE BT H7) WES AT dged, 7
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B Agox S8 AR NE BF AFEE FE2IFH EF AEDE
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B AANE FAHALR FHohlth BaE WAz AATUL LAE A
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Table 1. Chemical properties of the experimental soil before cropping.

pH OM AV-P,0Os C.EC Ex. cation(me/100g)
15) (%) (ppm)  (me/100g) Ca K Mg
5.7 39 82.8 9.6 717 0.37 2.0

7t &

1) A7 A

A AHRALE vl G -70CY ZA2YFDANA FAAND F
Tz ZAA A& vhs, FZAAXRVE o€ -50TA 48AF Az AHed §
Az 8 NEE HAA LA Bdste Yo Bad ¥ FFE A
of BAAZZ ALEstg )

2) &

FEL & 509810 W F3Hvh 4zt ANBEE 2g AFs 99%
Ethanol 10mE 7}8 Fo t}A] 80% Ethanol2 A E3 20go] HA) As}
R, o]& 587 80rpme2 NG Z000mpmoE 2083 QAR IE 3
L9, d71dA Feqe FE5L oA AN F BYARE FPG.

3) =2

47175 Waters 510 2d2e] HPLC, Waters 410 429 RI detector®
A&-3t 3t} Columne Supelcosil LC-NH; Column(5m, 25cm X 4.6mm)& A}
4atson, BEIHES v¥]&E acetonitrile : water(v 1 v, 75: 25)2 39z, v}
& 660nm, 42 15ml/min, €Ex 35C= 349,
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L}, B -carotene

NazAE 924 $ad 5984 s

#2 2 Janice$t Rodney(1986)9] Wl 3t Z2o] ARE 1g A #Fd}eo
5g8 NazS08F 1g2o] MgCOs:¢t 125m¢) tetrahydrofuran©® S -carotenes
Mg ¥, o} (Whatman No. 2)2 {1350, o]& thA] 40T 3227
dA ZAUYFEEI2 ¥% 3 F tetrahydrofuran® 2 10me= A A=$dle] A
MNEZ STt

3) £4=A

4% HPLCE Spectrasystem P20003% UV1000 =92 Ar&stach
Column< Waters VERSAPAK C18 Column(10mm, 25cmX4.1mm)& A48 9
3, olFAte]l ¥l&& acetonitrile : tetrahydrofuran : water(v:v:v, 8&5:12
5:25)2 3 ern, HAL 470nm, 5L 2ml/min, LEE 26T 33Th
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V. d3 % 1%

1L FF3 FA7) NE

7b RF2] A E

D 945% 9%

HEFrle ot g 45 € G5 ¥ste ® 204 2E uiel 2o AR
712t w2 mpEZIE Ao AR AKAHAMN 45 HYR Hoxvt
Aot 1ZH7E 174)¢ 22489 14) BF7)NA gk 239 |d57t 7%
Bokth 452 1ASE7 M= ‘AEE 5&2(980g)0] /M FARLH, 2319
714 AT AR dRet AEE 5&'(80.1g)0] 7+ FAMAC 3
@49 169) #Ev)e) EEL ‘AEZA 5&8'(704g), ‘A 5&'(48.1g), ‘TFY¥ 2
5(322g) £02 #9348 Uehdch 1, 2, 3% BFE7) BT 27| E GF 2
B8] GFo] FANLY, FVe)E AEAN 5 ‘EA 58 EFHY ML
FEAAME, BeobgF 27 BEHLS FROU YR Ko pE EF ¥
GG 28’ EF9 B4 Vst Aoz YA
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Table 2. Effect of the seeding date on the leaf number and leaf

weight in carrots.

- Investigated date
Secding Cultivar®

date 30 Aug. 13 Sept 27 Sept. 11 Oct. 25 Oct 8 Nov.

leaf number (ea/plant)

17 Jul.  HY?2 8.1a° 9.0a 8.3a 10.7ab  11.3a 94a
SHI5 8.0a 0.6a 9.7a 9.9b 10.3a 10 9a
HJ5 7.7a 9.5a 10.0a 12.0a 13.1a 11.2a
1 Aug. HY? 4.0a 6.0a 79a 86a 99a 11.3a
SHT5 25a 5.6a 7.9a 92a 98a 10.6a
H]5 3.6a 5.7a 83a 8.6a 9.7a 11.7a
15 Aug HY2 - 3.5a 6.1a 73a 9.5a 91a
SHJ5 - 3.1a 65a 7.6a 94a 104a
_____________ HJ5 - 3]a 57a 74a 93a 11.3a
leaf weight (g/plant)
17 Jul HY2 9.2a 26,ha 29.4b 54.6b 62.1b 66.4b
SHJ5 8.4a 24.7a 49.8a 72.4a 79.9a 98.0a
HI5 4.8b 19.8a 34 72b 67.9ab 72.4ab  65.2b
1 Aug  HY2 7 1.5a 13.9a 251a 32.9a 78.5a
SHI5 W 1.4a 144a 3B 7a 54.0a 80.1a
HJ5 - 1.6a 14.6a 32.7a 45.3a 6l.1a
15 Aug., HY2 - - 3.6a 11.8a 29.8a 322c
SHJ5 - - 3.4ab 964b 3l1ba 70.4a
HJ5 - - 19b 7.6b 29 5a 48 1b

¥ HY2 : Hyangyang Iho.
SH]J5 1 Shinhukjun Ohchon.
HJ5 : Hukjun Ohchon.
* Duncan’s multiple range test significant at 5% level within columns.
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BE7)d e 248 2HF A= F 39 veEhlded, 2 #F7)6d
XN A Z7|dE FE 2y 2] AR Agich 1A(7E 179) HF7AA
=09 139 o]F ‘AEA 5&'% ‘54 5&'9) ZFe] AU 24@4 1) %
FNNAE 99 139 ofF ‘AFA 52’7 ‘FA 52’9 2] AL P&
B\ e= ‘BA 52’0 175cm, ‘AEA 5&2 165cm ¥ ‘¥ 2579 157cm
zoz ZAo] gopxltk 32H8Y 159) HF7|AAE 108 11474 ‘FF 2
3'7F 153cm®Z 713 Aoy, A8 Frld s ‘Fd 52, AEA 5F, FY
25 ol AT

Table 3. Effect of the seeding time on the length of carrot roots(cm).

Seeding Cultivar Investigated date
date " 30 Aug. 13 Sept. 27 Sept. 11 Oct. 25 Oct. 8 Nov. 22 Nov.

17 Jul - Hy? 1032° 148a 141b 155b 159¢ 165b 169a
SHIS 77ab 151a 151a 1673 188a . 180a 179a
HIS 62b 152a 149ab 172a 173b  166b 165a

1 Aug.  py2 112a 133a 1532 1652 153a 164a 157b
SHJI5 90b 122a 154a 162a 156a 162a 16.5ab
HJ5 102ab 1492 150a 166a 159a 172a 175a

15 Aug  Hyo - 13la 125a 153a 156a 153a 154b
SHJ5 - 113a 1152 143ab 1592 154a 160b
HJ5 - 87b 95a 135b 153a 156a 174a

¥ Cultivar; See table 2.
? Duncan’s multiple range test significant at 5% level within columns.
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BE2A 7)o e 24L& E 4904 B upeh 2ok 79 1799 14, 849 19
9] 23 2 849 1599 3x wFV) &5 AKI) e Fg 2877 23, 12
05cmZ 74 Ak #Er7id 232 99 279N AE BT #F9Y 282
A F74EA ggkert 104 119 FHe A Fr7heke A%E Bilow,
3 119 2%H 717 §53%c 2%E 29 13 dFrdMs F
2719 fdde gt e 2577) 50ecmE MY AT, 24 HEF) AN
= Gk 2379 2Ao] 4K xUIRE % Alew, 3% sEldAE 1149
89 747 ‘G 259 20 4% Ao 114 20U FAIAE FA 52
o] 43cm=z 71§ AU

s

Ir

Table 4. Effect of the seeding time on the diameter of carrot roots(cm).

Seeding , Investigated date
a Cultivar
ate 13 Sept. 27 Sept. 11 Oct. 25 Oct. 8 Nov. 22 Nov.

17 Jul.  Hy?2 2.3a" 32a 40a 44a 492 5.0a
SHJ5 1.7b 26ab  3.5b 39b 4.4b 48a

HJ5 1.7b 2.5b 37ab  42ab 42 47a
1 Aug. HY?2 1.2a 1.6a 2.7a 34a 484 52%a
SHI5 0.8b 12a 2.3a 3.0a 4.3b 47
HI5 1.0ab 1.3a 23a 3la 4.3b 4.7

15 Avg. HY? 0.5a 0.6a 1.4a 27a 40a 4.1b
SH]J5 0.4ab 0.4a 1.0b 2.0b 3.3b 40b
HI5 0.3b 0.3a 10b 21b 3.4b 4.3a

¥ Cultivar; See table 2.
* Duncan’s multiple range test significant at 5% level within columns.
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BErd wE g2 2A¥FEE ¥ 59 e AE, 1AH7Y 179)% 2
ZH8Y 19) FFIdME G 257 2081ge 2 2Fo] FAL A AL,
32184 159) HEIdN e FF0 H9xe dehtA ggtey ‘F4d 52
o] ZFo] FAY Benjamin®} Sutherland(1989)+ 29 oFH 24, &
Fo s Ao AAPAI ks BuE FYPed, o APAAE X s
e B

2, 32t }EI AN AE 276 259 FUH7F doojzied, o #EFEAF
PEoz Q] Aadelds wTh WopradFrt AojFdd vidlE Ao
B2rArt.

Bames(1936)= 229 A% HFLeE 16~21CH2 9z, ¥ 501975)
£ 20C AFA BE vgrt Had @3tz aET 2AY B2 SEAAE
o7t 3438 gadotn daed, £ AR 14, 23, 37 FF 7] <A
109 259 A% WAV L0 20T AF7L FHAEA 2F0] 23 F7rstArh

Table 5. Effect of the seeding time on the weight of carrot roots(g).

Seeding . Investigated date
Cultivar
date 30 Aug. 13 Sept. 27 Sept. 11 Oct. 25 Oct. 8 Nov. 22 Nov,

17 L. HY2 404" 28.3a 579a 107.3a  1382a 1928s 2081a
SHJ5 1.9b 16.1b 46.3a 838a 1281a 1655b 186.9ab

HI5 12¢ 18.0b 41.8a 970a 1346a 1662b 182.4b
1 Avg. HY2 - 0.8a 10.8a 416a 613a 1654a 2186a
SHJ5 - 0.5a 6.1a 297a  533a 1301 1755
HJ5 - 0.2a 9.la 324da 584a 1347 1838b
15 Aug. HY2 - - 0.9a 80a 385a 800a 1104a
SHJ5 - - 0.4ab 38 210a 604b 1204a
HI5 - - 0.2b 34b  243a  874a 136.5a

¥ Cultivar; See table 2.
? Duncan’s multiple range test significant at 5% level within columns.
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5 7l ¥ 4
BEre me 72 2 942838 )& 1IXARETYE 17 224035(8Y
1) e 20% oy 23 38 AL 40%2A T F& Hojg o,
3 42€°) ¢ =& AFE B

B (1955, 1967)+ 7123 429 #4L F2 4wee AFHo| FIHE
ke JehvE AQld, 4A4E g3 Av) X npEabx] g1 A e
Zolot AE AHI 2AHRYE /2L EE BAY F vk A

o

& Branched root
ae B Cracked root

HY2 SHE HB HY2 SHE HBE HY2 SH! HB  Cualtivar
First 2nd 3rd seeding time

Fig. 1. Effect of cultivar and seeding time on the occurrance of branched and
cracked root of carrots.

¥ Cultivar; See table 2,
First; 17 Jul, 2nd; 1 Aug., 3rd; 15 Aug., respectively.

_17_



6) B -carotene ¥

nE/E G2 f-carotened] THEE FAF ZieE 29 29 UeEdled
12k 9}FQ B¢ BFEF 1104934 < AFA 52, ‘FY 2%, ‘FHAET &
2 A9 12000 LU.E XEov HFF 1709 Aol #Fastes 3¢S 24
4, ©o]= Banga® De Bruyn (1968)c] £Xx7} olAo| ulgt Fo
carotene@ #o] £F Zadvte Hu9 X FAME AEE BT

a2} 244, 3R] @EFE Fo] B -carotene $EFE 1XnET] Aol v
Aot Ado] Zapge] utel Holx= AL 1 mFe] P54 FAE
Za5g Byt

# S(1993)2 7€ 16-20TeA ZMe] 7b4 Zdoiz 351, Bangast
De Bruyn (1968)2 Bradley9t Rhodes(1969)% £ -carotene®] 2Xo| B2 9
FZ PeEvn e, o APAMNE BF7)) RE4F 2Tt @o} vE
g FFo] Hojd Aoz A

1500 I 110 days after seeding
— 12000 { m170 dys after seeding
2 o000
2
(o]
5 6000
v
g 3000 i

HY2 SHJ5 HJS HY2 SHJS HJS HY2 SHJ5 HI5 Cultivar

First 2nd 3rd seeding time

Fig. 2. Effect of seeding time on £ -carotene contents of carrot roots.

¥ Cultivar; See table 2
First; 17 Jul, 2nd; 1 Aug,, 3rd; 15 Aug.
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3£7] AN@elA ‘g 25’ 23x FFAYNAA HEFF 10YAAE
fructose, glucose, sucrose &#Eo| F7l5MHE Holth WFF 130¥S &3}
o fructose, glucose &L 7239024 sucrose §FS SIS E BT
(23 3). olA-& Nilson (1987)¢] sucroseE AA37) Y3 F2F9 gL
O 249 A" 2ol 223 sucrosed] FEE AZto] ZBapgte] uhe}
F7tgtkn & AR A Ee FFolATHHE 3, 4, 5.

Steingrover(1981), Lester 5(1982), Nilson(1987), Hole?} Mckee(1988)% <
#4939 FrE 23 S A9E Uit @37 fAE 2H4A
o}
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Fig. 3. Effect of seeding time on sugar contents of carrot roots Sown at July. 17
¥ Cultivar; See table 2
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Fig. 4. Effect of seeding time on sugar contents of carrot roots sown at Aug. l.
¥ Cultivar; See table 2
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Fig. 5. Effect of seeding time on sugar contents of carrot roots sown at Aug, 15.
¥ Cultivar; See table 2
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Table 6. Comparison of leaf number and weight of carrots with different

cultivars.
Cultivar Investigated date
30 Aug. 13 Sept. 27 Sept. 11 Oct. 25 Oct. 8 Nov.
leaf number (No,/plant)
HY2 4,08 6.0b 79a 8.6a 99a 11.3a
SHI5 2.5a 5.6b 79a 92a 98a 10.6a
HI5 36a 57b 83a 8.6a 9.7a 11.7a
BI 33a 5.4b 7.3a 8.3a 9.3a 11.1a
BU 31a 8.1a 79a 8.6a 98a 11.1a
_____________________ leaf weight (g/plar;i-:immm

HY2 - 20a 13.8a 24.1b 32.9b 78.5a
SHJ5 - 1.9a 13.7a 31.7ab 54,0ab 80.1a
H]5 - 22a 14.6a 32.7ab 45,3ab 61.1b
BI - 1.8a 14.2a 25.9ab 48,0ab 8l.1a
BU - 1.9a 14.9a 36.3a 63.2a 89.4a

Cultivar; HY?2 : Hyangyang Tho
HJ5 : Hukjun Ohchon
BU : Burerwoon
* Duncan’s multiple range test significant at 5% level within columns.
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SHJ5 : Shinhukjun Ohchon

BI : Bibari Ohchon
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Table 7. Comparison of root length(cm) of carrots with different cultivars.

. Investigated date
Cultivar
30 Aug 13 Sept. 27 Sept. 11 Oct. 25 Oct. 8 Nov 22 Nov.

HY2 112a° 88a 153a 16.5a 153b 16.4a 15.7¢
SHI5 6 Ob 8.la 154a 16.2a 18.7a 16.2a 16.5bc
HJ5 102ab  99a 15.0a 16.6a 18.3ab 17 2a 21.4a
BI 6.3b 9.7a 15.2a 16.5a 19.3a 15.9a 17.3b
BU 58b 9.5a 14.8a 15 8a 16.8ab 157a 21.7a

¥ Cultivar; See table 6
? Duncan’s multiple range test significant at 5% level within columns.
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Table 8. Comparison of root diameter(cm) of carrots with different cultivars.

Investigated date

Varieties

30 Aung, 13 Sept. 27 Sept. 11 Oct. 25 Oct, 8 Nov.
HY2 16a° 1.6a 2.7a 34a 5.3a 52a
SHJ5 1.2ab 12ab 2.3ab 3.0ab 4.3b 4T
HJ5 1.3ab 1.3ab 2.3ab 3.1ab 4.3b 47b
BI 1.2ab 1.2ab 1.8b 2.9ab 43b 4.6b
BU 0.9b 096 176 2.6b 40b 47b

¥ Cultivar; see table 6
* Duncan’s multiple range test significant at 5% level within columns.
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Table 9. Comparison of root weight(g) of carrots with different cultivars.

Investigated date

Cultivar
13 Sept. 27 Sept 11 Oct. 25 Oct, 8 Nov. 22 Nov
HY2 1.2a* 108a 41.6a 61.3a 157.9a 218.6a
SHJ5 0.4b 6.2ab 29.7ab 53.2ab 139.1ab 1759b
Hj5 0.8ab 9.1ab 32.4ab 58.4a 134.6b 183.8b
BI 0 5ab 7.2ab 14.4b 53.9ab 138.5ab 176 6b
BU 0470 34b 13.7b 337b 120.6b 190.0b

¥ Cultivar; see table 6
® Duncan’s multiple range test significant at 5% level within columns.
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Fig. 6, Comparision of occurance of branched cultivars and cracked root of

carrot.

# Cultivar; See table 6
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Fig. 7. Comparision of B -carotene contents in carrots with different growing
periods and cultivars.
# Cultivar; See table 6
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Fig. 8. Comparision of sugar contents of carrot roots with different cultivars.

¥ Cultivar, See table 6.
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Fig. 9. Comparision of sugar contents of carrot roots with different cultivars.

¥ Cultivar; See table 6.
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Table 10. Effect of the row seeding and broadcasting on the leaf number and

leaf weight of tested carrots.

Investigated date
30 Aug. 13 Sept. 27 Sept. 11 Oct. 25 Oct. 8 Nov.
leaf number (ea/plant)

Cultivar’ Treatment

ny 8 4.08° 6.0z 7.9a 8.6abc 99a 11 3ab
SHI 8 3.9ab 5.6ab 79a 9.2ab 9.8a 10.6hc
HY 2 37ab 5.3abc 7.7a 8 Obed 9.6a 9.6c
SHJ 2 3.5ab 56ab 7da 9.3a 108a 10.1¢
HYy 1 2.8b 5,0bed 7 6a 8.2abcd 99a 9.6c
SHJ 1 3.1ab 454 7.5ha 7.9¢cd 10.6a 11.8a
SHI B 00c _ 46cd__ 5m _ 7dd __ 104a 87
leaf weight (g/plant)
HY 8 - 2.3ab 13.9a 25.1ab 32.9bc 78 5ab
SHJ 8 - 2.2abc 14.4a 33.7a 54.0a 80.1ab
HY 2 - 1 9abc 9 4ab 19.1ab 28.7bc 72.6h
SHJ 2 - 1.3abe 0.9ab 28.2ab 44,8ab 96.0a
HY 1 - 2.5a 12.7a 17.6ab 25.6¢ 51.8¢
SHI 1 - 1.1bc 10.2ab 21.4ab 38.4abc 52.2¢
SHT B - 1.0c 3.7b 14.6b 38.6abc 61.0bc

¥ HY,8 : Hyangyang ITho, 8-row, SHJ,8 : Shinhukjun Ohchon, 8-row
HY,2 | Hyangyang Iho, 2-row, SHJ,2 : Shinhukjun Ohchon, 2-row
HY,l : Hyangyang Tho, 1-row, SHJ,2 : Shinhukjun Ohchon, 1-row
SHJ,B : Shinhukjun Ohchon, broadcasting, respectively.

* Duncan’s multiple range test significant at 5% level within columns.

_32_



o

2)

HE 112 o)A 2 AtgAu AgeMde =4E vEbd Add, 84 304
ZA A G 28 8ol Awirt Fn, ARz Ve FEF 2%
b 2ol 2 A%E deEhdou, FU1E dojMEA NEAH 5870 FA
Bttt 89 309 ¢l Atmtel X goprt o] F oA ¥t NEH 5&8'FF
€ AtEg AL 108 114 o2 Aok ey} ZopNe FFE BATh

DA GG 28 201FH WIED 5F 1olgAMeA i D BEE

Jelged 53 24 Aele A U @sich

rf

3

Table 11. Effect of the row seeding and broadcasting on the root length(cm) of

tested carrots.

Investigated date
30 Ang. 13 Sept. 27 Sept. 11 Oct 25 Oct. 8 Nov. 22 Nov.

Cultivar Treatment

HY 8 11.2a" 13.3ab 153a 165a 15.3b 164a 155b
SH] 2 6 0ab 12.2ab 15.4a 16.2a 16.0ab 16.2a 16.0ab
HY 2 45be 13.7ab 156a 16.7a 16.1ab 16.5a 171a
SH] p 4.6bc 15.0a 154a 16.1a 175a 161a 16.1ab
HY 1 94ab  148ab  164a 16.2a 168ab  154a 16.2ab
SH]J 1 72ab  144ab  154a 157a 160ab  163a 174a
SHJ B - 12.1b 11.7b 15.7a 16.8ab 145a 16.7ab

¥ Varities and Treatment; See table 10
? Duncan’s multiple range test significant at 5% level within columns.
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Table 12. Effect of the row seeding and broadcasting on the root diameter(cm)

of tested carrots.

Investigated date

Cultivar Treatment
13 Sept. 27 Sept 11 Oct. 25 Oct. 8 Nov. 22 Nov.

HY 8 1.1ab® 16ab 27a 34a b.3a 5.2a
SH] 8 0.9ab 1.2bc 2.3ab 3.0ab 4.3b 47h
HY 2 0.9ab 1.1bc 2.3ab 3.6ab 45b 5ba
SHJ 2 0.8b 1.0cd 2.3ab 2.9ab 4.4b 4.6b
HY 1 1.13a 17a 22ab 3 3ab 4.4b 4.8b
SH]J 1 0.8 0.9¢d 1.6bc 3.0ab 4.3b 40c
SHJ B 0.5¢ 0.5d 1.3¢ 2.3b 3lc 39¢

¥ Varities and treatment; See table 10
? Duncan’s multiple range test significant at 5% level within columns.
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Table 13. Effect of the row seeding and broadcasting on the root weight(g)
of tested carrots.

Investigated date
13 Sept, 27 Sept. 11 Oct. 25 Oct. 8 Nov, 22 Nov.

Cultivar Treatment

HY 8 0.82° 10.8a 41 .6a 61.3a 165 4b 218.6b
SH] 8 0.2a 6.1ab 29.7ab 52.6a 139.1¢ 175.6¢
HY 2 0.6a 5.9ab 28.0ab 66.7a 186.5a 253.7a
SHJY 2 0.1a 4.8b 28.3ab 66.5a 117 5d 174.3c
HY 1 0.5a 11.1a 26 5b 63.5a 141.2¢ 169.7c
SH]J 1 01la 3.3b 18.4bc 575a 1252cd  145.6d
SHJ B 0.1a 0.6b 8.8c 28.9b 60.8¢ 101.9¢

¥ Varities and treatment ; See table 10
* Duncan’s multiple range test significant at 5% level within columns.
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Fig. 10. Comparison of occurance of branched and cracked root of carrots with
different cultivars as affected by row-seeding and broadcasting treatments.

¥ Varitles and treatment ; See table 10
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Fig. 11, Comparison of B —carotene contents of carrots with different cultivars
as affected by row-seeding and broadcasting treatments.
¥ Varities and treatment ; See table 10
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Fig. 12. Changes of sugar content in ‘Hangyang Tho' carrot with different
seeding methods.

¥ Varities and treatment ; see table 10
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Fig. 13. Changes of sugar content in ‘Shinhukjun Ohchon’ carrot with different
seeding methods.

¥ Varities and treatment ; see table 10
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