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The Enhancement on amount of Seed bulb and
Bulblet of Garlic by the cultivation methods in
Jeju Areas

Weon-Hwa Hyun

Department Agricultural Life Science

Graduate School of Industry
Cheju National University

Supervised by Professor Chang-khil Song

Summary

Jeju is one of the major area producing the tropical type of garlic in korea.
This study aimed that the amount of production of garlic enhanced by the
introduction of new cultivation methods. The amount of production was
investigated in the different three cultivating area of garlic when the harvest
times, removal times of flower stalks, types of flower stalks were different.

The results of the experiment were following;



1. The growth status of shoots at Daejeong was superior to those of areas;

they were heigher, thicker and more vegetative

2. The yield of seed bulb was relatively higher at Daejeong and Aewol, as
1,920kg and 1,786kg per ha respectively, but that of Gujwa and Woodo was
relatively lower, as 1,327 and 1,312kg per ha respectively. Similar results were

also showed in clove of the over 3g.

3. There were no differences in bulblet number per plant among areas, whereas
the bulblet weight were different; heavier at Daejeong and Aewol, as 6.89g and
6.22g respectively, and the ratio of the over 0.5g bulblet was highest at Aewol
as 75.6%, and 63.2%6 at Daejeong, 46.1% at Woodo, and 29.6 at Gujwa.

4. The yield of the seed bulb per lha in different with harvesting times was

followed; harvesting at late April showed the lowest yield as 1,270kg at
Daejeong and harvesting after early May showed similar yield capacity among
areas. At Gujwa, harvesting before May 15 showed 963kg, but 1,229kg after
May 25.

5. The ratio of the large bulblets per involucre with harvest times was
relatively higher as 64.4%, at harvesting after May 25, but lower as much as
475% harvesting at before May 15 at Daejeong, 30.5% at harvesting after June
5 and 28.9% at harvesting before May 25 at Gujwa.

6. The decreased ratio of bulb yield with flower removal times was 18% in the
removal at 10 days after flower stalk emergence, 10% in 20days and 7 to 8%

in 30days.



7. The faster the harvest times, the more the number of bulblets per a
involucre was registered, but the bulblet weight showed the reverse results.
The ratio of large bulblet of the over 0.5g was 37.7% at May 15 harvest. This

means that later harvest times could show higher ratio of large bulblets.

8. The shorter the flower stalk was, the less the bulblet number was
registered, but the mean bulblet weight of the over 0.5g was heavier than that
of longer one. The ratio of large bulblet was higher as 79.2% at the below

35cm long of flower stalk.
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Table 1. Chemical properties of top soil(0~10cm) before the experiment.

Organic Available  Exchangeable cation(cmol /kg)

Area P matter P20Os EC
15 ke e Mg K (dSm
Daejeong 54 21.0 422 1.7 0.7 0.6 0.3
Aewol 4.7 26.0 416 0.4 0.9 15 0.5
Gujwa 8.2 53.0 212 21.6 1.6 1.6 0.2
Woodo 8.0 38.0 420 7.6 0.6 1.0 0.3
25 r

—-—Daejong Gujwa Woodo

20-\

Mean temp.(TC)
p=

Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May

500
——Daejong Gujwa Woodo

400

300 |

200 |
100 [ o— O
\_//\'

0 1 1
Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May

Precipitation(mm)

Date
Fig. 1. Mean of temperature and precipitation in the different areas

cultivating garlic during cropping period in 2002 and 2003.
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Table 2. Emergence and growth as affected by the chief garlic producing

areas before and after winter in Jeju island.

Nov. 20 Apr. 20
Date of
Area  emerg- Plant No. of  Stem Plant No. of  Stem
height leaves diameter height leaves diameter

ence
(em/plant) (ea) (mm/plant) (cm/plant) (ea) (mm/plant)

Daejeong Sep. 25 46 7.3 10 81.6a” 4.3a 17.4b
Aewol Oct. 3 42 7.2 9 76.6b 4.5a 24.3a
Gujwa Oct. 8 36 6.5 7 71.5¢ 2.7c 15.4¢c
Woodo Oct. 4 44 7.3 9 72.8bc  3.5b 14.0d

D Mean separation in columns by Duncan’s multiple range test at 5% level
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Table 3. Seed bulb or clove yield of harvested garlics as affected by the

chief garlic producing areas in Jeju island.

Weight Weight

Bulb Bulb Total  Yield of cloves(kg/10a)
. . of fresh of dry .
Area diameter height yield
bulb bulb
(mm) (mm) (kg/10a) <3g 3~5g 5g <

(g) (g)

Daejeong 519a” 349a 468b  37.1b 1917a 179 585  1,156a
Aewol 544a  330b 524a  49.0a 1,786a 160 502  1,124a
Gujwa  465b  265c  33.8d  244c  1,327b 324 674 329b
Woodo  47.0b  270c  389c 27.8c 1,312b 271 564 477b

D Mean separation in columns by Duncan’s multiple range test at 5% level

s A R FTe % Sde ® 394 we v ot 14w 7o
o1t B4 o Aol A 74 50mmol 4, Fn30mm ol4e] FEVHE ]
Fo 2718 ZAstgim FAGe) Fasld QoA msxd 5HS ngon, ¢

=9 7 AGelME FAH FAarE vzstg oy gAY ojdA g1t 9
oA = AUt A 7 AT AFFY AolE BHH ofdA G A A
T3 524g, ATE 49002 7HE FAN oW, AR 468z 2 37.1g, $EA A
389g 2 27.8g, TAAY 338g ¥ 244g £o 2 eyt ole AT A5 nf

AR BAY vhee eRel zdte]l WEF AGA4E FT/h 24 4w

¢

e 9 5(1993)e] Hare} Hlszs)
10a® 7 ¥ A7 FFAHS BW Sgolstol A= A FEFafol & HolA
SAARE Sgolde] T AW ke g oA oA 1,156kgd 1,124kg o=
wokom, Fael Aol = H=d FHAES Bt webd A9 10aT
T FrHe dAgAA] 1920kgo = 7 E@tom o2 He 1786kgel AL,

TR FEE R FFYS B
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Table 4. Bulbil characters of garlic as affected by the chief garlic

producing areas in jeju island.

) No. of Weight of No. of Weight of
No. of Weight Rate of large

) ) ] bulbil means bulbil means

Area bulbil of bulbil bulbil(over05g)
(> 05g) (& 0.5g) ( <0bg) ( <0.5g)

(ea) (g) (%
(ea) (g) (ea) (g)

Daejeong  8.7b > 6.89a 63.2a 5.5a 1.20a 3.2¢c 0.30b
Aewol 6.3b 6.22ab 74.6a 4.7b 1.18a 1.6¢ 0.34a
Gujwa 15.4a 4.13c 29.6¢ 4.5b 0.70b 10.9a 0.34a
Woodo 12.3a 4.87b 46.1b 5.7a 0.90ab 6.6b 0.32ab

D Mean separation in columns by Duncan’s multiple range test at 5% level

s F8AE Sle A A Fol RS BY H 404 Henpel o
T3 Folds THA) $EAGA 154709 12372 Bkor}, FolFAe] 3l
Me g fdA Gl 689, 6.22g0 % FAYIL, 7F L FEAGANAE F
opFAZE Bz A HAAN, g ojdx el nls| FI Fof FAIE o
A VErEth ol Foto] Wi FATE 1g oldow AW 05g0]d tiEFol i
Agol 7] WiEo® FolHm tyFol&e fLAGNA 746%=2 7MY %S
I WA 632%, FEA 46.1%, TFRHAY 296% =o 2 e
olel g A¥e ¢ F(2003)0] AFAG wisAM AGE YTl o] vF
7.4%, T2t 28%, AlQb 44% % wEEg A JAFE iy Folgo] ke Halel

_Z,_

sAbrglon), Bu Wi dEFol WAE 53% bt Aolsh 99, EH A

=

T3 05g01d Fob gl lefAe =k AN woken, 9 05g°]
sk Aol delMe FRAqAA 10902 weka, o AL 1642 7HE
2 FHEe Bolt 73 A2 05¢01d HFotRtE AgFolrh Wk,
Ao Aol M= 0.5golske] A Folr 0.5gol el Wy Fort @

oldtt. ERE 05goldel thyFol Aol o= fo} 2 A}E K3

o &
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ol#3t Ay F T(2002A)°0] R gk vwhEo] o] whghbd AXZF Wolrl Atk

£ onwsh fAE AT AQen Asprel fel webd Fore ek avlE

AAste FHEAE 7L s Ao AR HAT
250 r
2332 H Large bulbil(>0.5g)
200 - W Small bulbil(<0.5g)
150 - 1440 130b
100
50
0
Daejeong Aewol Gujwa Woodo
Area

Fig. 2. Bulbil yield of garlic as affected by the chief garlic producing

areas in Jeju island.

a9 20l = A9 10aF 05goldel oy Fofst 05golske] ayFol %
e YEhd 2" e=A 10aT 05gel’del tidFols ofdA oA 233kg/10az
7H¢ 3L, 05golshe] £HFols Tokgo 2 7 W FFES Bon, oA
el A= 05gol/del oot 123ks, 05g0ldke] Aol 193kg, F=AFA =
0.5gol el digF ol 111ke, 05g°late] A@Fol 130kg o FHAHE BAIL,
THA NN E 05gelde] tHFo} 61kg, 05g0l8ke] &HFol 144kgo 2 o+

ohuthi 2yFol Fpel BE AFS wgth
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Table 5. Growth characters of garlics as affected by harvest date in Daejeong

area.

Date of Plant height Length of leaf  No. of leaves Diameter of
harvested (cm) sheath(cm) (ea) sheath(mm)
Apr. 25 89.6a” 3L1b 59a 20.3a
May 5 83.7a 35.1a 4.9b 17.3b
May 15 66.4b 34.7a 2.8¢c 12.6¢
May 25 62.2bc 34.1a 2.1d 13.0c
Jun. 5 56.3¢ 33.6a 1.5d 10.9d
Jun. 15 - - - -

D Mean separation in columns by Duncan’s multiple range test at 5% level

Table 6. Yield characters of seed—garlics as affected by harvest date in

Daejeong area.

Bulb Balb Weight Weight Total Yield of cloves(kg/10a)

Date of ) ; of fresh  of dry 1
" ted diameter height ol AL yield
arveste u u —

(mm)  (mm) (ke/10a) 98 3752 5 <

(g) (g)

Apr. 25 48.6b” 29.4d 57.9a 25.6¢ 1,270c 572a  511b 187¢
May 5 50.5b 31.8¢c 55.7a 33.6b 1,499¢ 194b 815a 490b
May 15 52.7ab 33.6ab  49.7b 37.6a 1,864a 210b  743ab  91la
May 25 53.8a 34.4a 482bc  34.7ab  1,830a 241b  81&a 771a
Jun. 5 53.9a 34.1a 474bc  35.2ab  1,720ab  243b 807a 670a
Jun. 15 60.1a 32.5bc  44.5¢ 34.2ab  1,675ab 231b  795a 649a

D Mean separation in columns by Duncan’s multiple range test at 5% level
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Table 7. Yield characters of seed-garlics as affected by harvest date

in Gujwa area.

Bulb Bulb Weight Weight Total Yield of cloves(kg/10a)

Date of ) ) )
b ted diameter height of fresh of dry  yield
arveste -

(mm)  (mm) bulb (g) bulb (g) (ke/l0a) & 3798 98
May 5 37.7¢” 23.7b 28.9b 18.7b 790b  209a  515b 66b
May 15 46.3b 279ab  37.3a 19.2b 963b  197ab 606ab  160a
May 25 47.5ab 30.9a 36.2a 24.8a 1.229a 228a 732ab  269a
Jun. 5 47.1ab 27.3ab  37.2a 24.5a 1.216a 145b 776a 295a
Jun. 15 49.2a 28.7ab  38.4a 26.9a 1.123a 142b 697a 284a

D Mean separation in columns by Duncan’s multiple range test at 5% level
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Table 8.  Yield characters of bulbil as affected by harvested date in

Daejeong area.

No. of Weight Rate of large No. of Weight of No. of Weight of

Date of . . . bulbil means bulbil means

harvested UPiL of bulbil hubilovaie) o 5oy (5 T05g)  (w5g) ( <05g)
(ea) (g) (%)

(ea) (g) (ea) (g)

Apr. 25 129a” 3.1c 24.7c 3.1c 0.6¢ 9.8a 0.13¢
May 5 10.3b 4.3b 43.7b 4.5bc 0.6¢ 5.8b 0.16hc
May 15 11.9a 5.9a 47.5b 5.4ab 0.8b 6.5b 0.15hc
May 25 9.4b 6.1a 64.4a 6.1ab 0.8b 3.3c 0.21ab
Jun. 5 9.6b 6.7a 65.5a 7.0a 1.0a 2.6c 0.20ab
Jun. 15 9.9b 6.5a 66.6a 6.6a 1.0a 3.3¢c 0.23a

D Mean separation in columns by Duncan’s multiple range test at 5% level

250 1
O Large bulbil (0.59<) 218a 215a
200 t B Small bulbil(0.5g>) 193a
— 155a
8 150 t 140b
S 1190
2 LA 107b 114b 108b
S 100
©
>
E
2 50
0
Apr.25 May 5 May 15 May 25 Jun.5 Jun.15
Date

Fig. 3. Yield of bulbil as affected by harvested date in Daejeong area.
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Table 9. Yield characters of bulbil as affected by harvested date in

Gujwa area.

No. of Weight Rete of lage No. of Weight of No. of Weight of

Date of ) ) : bulbil means bulbil means
harvested PUIPH OF bulbil bulhlova0%g) - 50 50y (0500 (sm) ( <05g)
(ea) (g) (%)
(ea) (g) (ea) (g)
May 5 17.3a° 1.9b 6.6b 1.3¢ 0.5¢c 16.0a 0.10b
May 15 16.2a 2.7 15.3b 2.3b 0.5¢c 13.9ab 0.10b
May 25 143ab  3.8a 28.9a 4.1a 0.6b 10.2bc 0.14a
Jun. 5 15.0ab 45a 30.5a 4.6a 0.6b 10.4bc 0.15a
Jun. 15 11.8b 45a 38.6a 4.5a 0.7a 7.2¢c 0.17a

D Mean separation in columns by Duncan’s multiple range test at 5% level

180 r
160  M@Large bulbil(>0.59)
140 - W Small bulbil(<0.59)
120 113
100
80
60
40
20

155

Bulbil yield (kg/10a)

May 5 May 15 May 25 June 5 June 15
Date

Fig. 4. Yield of bulbil as affected by harvested date in Gujwa area.
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Table 10. Growth of garlics as affected by the flower stalk removal

times after emergence of flower stalk.

Area Division 10 days 20 days 30 days 40 days 50 days 60 days

Plant height(cm) 95.9a’ 96.3a 91.7b 86.4c 81.6¢c 70.7d

Dacjeong No. of leaf(ea) 6.7a 6.1ab 5.9b 5.0c 4.3c 2.1d

Diameter of

21.4a 22.4a 20.1ab 16.3c 17.1bc 16.3¢
sheath(mm)

Plant height(cm) 87.6ab  91.2a 84.6b 71.5¢c 69.5¢c 63.4d

Gujwa No. of leaf(ea) 6.5a 5.5b 5.4b 3.0c 2.1cd 1.8d

Diameter of

18.5a 18.3ab  17.9ab 15.4d 16.1cd 16.1cd
sheath(mm)

D Mean separation in columns by Duncan’s multiple range test at 5% level

Table 11. Yield characters of garlics as affected by the flower stalk
removal times after emergence of flower stalk in Daejeong

area.

Weight!  Weight

Time after Bulb Bulb of fresh, .of dry

Rate of Marketable Total

treatment  diameter height bulb bulb marketable yield yield
(days) (mm)  (mm) " " (%) (ke/10a)  (kg/10a)
(g) (g)
10 ° 53.9a” 33.7ab 48.2a 38.5a 80.9a 1,538a 1,902a
20 52.6ab 34.9a 46.8a 37.4ab 75.7ab 1,401ab 1,852ab
30 51.5bc 33.2bc  45.1ab 33.2¢c 76.0ab 1,347ab 1,773bc
40 51.5bc 33.8ab  4b56ab  35.5bc 71.1bc 1,251bc 1,760bc
50 51.9bc 32.2¢ 446ab  35.8bc 67.7c 1,159¢d 1,713c
60 50.5¢ 32.9¢c 43.0b 34.6¢ 65.9¢ 1,081d 1,641c

D days of cutting flower stalk after shooting flower stalk
F: Mean separation in columns by Duncan’s multiple range test at 5% level
Survey data was June 5
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Table 12. Yield characters of garlics as affected by the flower stalk
removal times after emergence of flower stalk in Gujwa
area.

Time after Bulb Bulb

Weight Weight

of fresh of dry Rate of  Marketable Total

treatment diameter height bulb bulb marketable yield yield
(days) (mm) (mm) (%) (kg/10a)  (kg/10a)
(g) (g)
10 ? 487a7  272a  377a  258a 77.2a 988a 1,280a
20 479a 282a  35.7ab 26.7a 74.2ab 982a 1,324a
30 47.1b 271a  354ab 25.9a 73.7abc 944a 1,281a
40 46.7b 26.5b 34.2b 24.4a 70.3bc 848b 1,207b
50 46.4b 26.5b 33.8b 23.3b 67.5bcd 778b 1,153b
60 46.3b 27.0b 31.7b 25.1a 63.9d 793b 1,242b

D days of cutting flower stalk after shooting flower stalk
F: Mean separation in columns by Duncan’s multiple range test at 5% level
Survey data was June 15
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Table 13. Yield characters of bulbil as affected by the flower stalk

removal times after emergence of flower stalk.

. No. of Weight of No. of Weight of
No. of Weight of ) )
Date of ] ) bulbil means bulbil means
bulbil bulbil
harvested O 0.5g) (> 0.5g) ( <05g) ( <0.5g)
(ea) (g)
(ea) (g) (ea) (g)
Apr. 15 11.7ab’ 2.56¢ 2.4c 0.60c 9.3a 0.10c
Apr. 25 13.0ab 2.72¢ 2.7c 0.62c¢ 10.3a 0.11bc
May 5 12.9ab 2.81c 3.1bc 0.65bc 9.8a 0.13bc
May 15 14.5a 4.25b 4.5ab 0.74ab 10.0a 0.15b
May 25 10.2b 5.95a 5.4a 0.81ab 4.8b 0.15b
Jun. 5 9.4b 6.06a 6.1a 091a 3.3¢c 0.21a
D Mean separation in columns by Duncan’s multiple range test at 5% level
70 65.2a
;\3 60
= 50 43.%
E 40 37.7c
8) 30 1 54 20.6d 24.8cd
© 20
©
P 10
£ 0
Apr. 15 Apr. 25 May 5 May 15 May 25 June 5
Date

Fig. 5. The rate of larger size bulbil as affected by the flower stalk

removal times after emergence of flower stalk.
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Tableld4. Yield characters of bulbil as affected by type of the flower
stalk in field.

Type flower N of  Weight No.of Weight Noof Weight Rate of

stalk bulbil of bulbil bulbil of means bulbil of means large
Length Diareter (> 0bg) (O 05g) ( <0.5g) ( <0.5g) bulbil
(cm) (mm) (ea) (g) (ea) (g) (ea) (g) (%)
75(sh, )’ 4807 587Tb 4% 138 0.6b 016  %98a

<25
60Gshs) 36b  409%  3lc 1.22a 05b 021  %63a
75t m) 77> 785a  64ab  103ab  13b 027 79%

2535
65(sL m) 58b  49lbc  45bc  10%ab  13b 011 792
750, 0 170a  830a  8la 078 89ab 021 57lc

40<
620, s) 195a  48lbe  4lc 068h  154a 015  255d

D sh, short; t, thick; sl, slim; m, medium; 1, long
5. Mean separation in columns by Duncan’s multiple range test at 5% level
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