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Effect of Soil Temperature, Seedtime, and Fertilization Rate
on the Secondary Growth in the Cultivation of the Big Bulbils
of Namdo Garlic (Allium sativum L.)

HakSoon Choi'*, Eun Young Yang', Won Byoung Chae?, Yong Bum Kwack? and Hong Lim Kim?

! Vegetable Research Division, National Institute of Horticultural & Herbal Science, RDA, Suwon 440-706, Korea
’Namhae Sub-Station, National Institute of Horticultural & Herbal Science, RDA, Namhae 668-812, Korea

Abstract. The secondary growth of garlic depreciates the quality of a bulb and, in the worse cases, makes
it difficult to be used as a seed bulb due to many insertions of small cloves in the seed bulb. Therefore, the
effect of soil temperature, seedtime, and fertilization rate on the secondary growth of the big bulbils of
Namdo garlic has been examined. When we analyzed into the growth characteristics of big bulbils of
Namdo garlic under different fertilizer application levels (50% increased fertilization, experimental fertiliza-
tion and 50% decreased fertilization), the plant height, numbers of leaf, sheathe diameter, leaf length, and
leaf width were the best in 50% increase of the test rate of fertilizer. The occurrence rates of secondary
growth were 34.2% in 50% decrease of the test rate of fertilizer, 44.3% in the test rate, and 54.1% in 50%
increase of the test rate of fertilizer. In other words, the occurrence rate of secondary growth increased by
increasing the fertilization rate. While the average harvested bulb weight were 34.1g in 50% decrease of the
test rate of fertilizer, 35.1g in the test rate of fertilizer, and 33.9g in 50% increase of the test rate of fertilizer,
there were no changes in the number of cloves under different fertilization rates. As the correlation diagram
between the soil temperature and occurrence of the secondary growth showed very high relation with
0.892~0.997, the secondary growth in cultivation of Namdo garlic big bulbils had considerably close corre-
lation with the soil temperature. As the earlier the seedtime was, the growth of the above-groundparts
including the plant height, numbers of leaf, and sheath diameter were the better. The averages of bulb weight
were 36g in the mid September sowed seed bulb, 29.6g in the late September sowed seed bulb, and 27.9g in
the early October sowed seed bulb. Overall, our results showed that the bulb size is dependent on the seed-
time and the seedtime has no particular effects on the secondary growth.
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Table 1. Correlation of mulching method and secondary growth of big bulbils in ‘Namdo’ garlic.

Mulched
Treatment - Correlation
Polyethylene vinyl Green P. E. Non-mulched

AM 10, underground 15cm 1080.2 10223 8822 0.982
AM 10, underground 10cm 1009.0 947.7 805.1 0.983
PM 4, underground 15cm 1336.1 1210.0 1097.2 0.997
PM 4, underground 10cm 1533.0 1353.8 1247.1 0.982
Secondary growth (%) 503 29.6 5.7 -

*Measure time: 2007. 11 .5~2008. 5. 23

—455 -



A - Fe - ALY - B - BEY
491 al I S - I
E-"" 2 1F 20000 y= -22.258x+ 73.067 :
15000 R?=0.9982 500 | R
_ il s o : - w0 |E
1. X|20| O|xH4&0l O|Xl= W&k g | 10000 00 | 5
— >
ks oA ATt oAHE Al 3| s 0015
_ ~ 2 100 | §
mAlE P dolrwal Fruld, Haud FHo |, 3
E_ 7_(13]6‘]'0% .9_78_ 10}\]9/]_ v(;__{'y_ 4}\] oﬂ ;(]%_ 1001’119’]' Polyethylene Vinyl GreenP.E Non-mulched
15¢cm Z’_J]_o]q E.?;%E%‘ 2007@ 11_% 5?‘51_1?"1;' 20081’3 = Sl Tm. === Secondary growth ~ M (Secondarygrowth)

59 23U7HA] 2R AT T

o

=

g4s d@3s)
897t A=t 7P E=9ko ™ 11 the S
d, 734 oIt e AETllx] Ae2=rt 7
=& e 2% 44 olglor IFXE 10em 210]
7} 7P B39 EYEE jAlslaL Weed] A
Tk vk Hol 7= SAINE, AF2=9) oA
ATpe] AAEE B 0.982~0.997% w9 =A) LRERG:
THTable 1). WA G=rls tiFol APl o x}A4%
A AFew9) 3s] WS JEArt IS
& AR} Harks oA Be FES VA=
Al71E Q1 E3P7IR] 1€olA 3972 B 4= Ql=dl
53] o] A7)l Frguld HA sls A9 Hamd
A 319S 7 HIE BarAlo] 2.2°C, FdA H
(PM 4, underground 10cm)

~—Polyethylene vinyl “*Green P. E ™~Non-mulched
25.0

200

15.0

100

Soil tem. °C

5.0

Y \° X ° g
o“’\\’ Q*’\q, o‘b\% e‘b\b‘ Q‘b\%

Measuring date

Fig. 2. Correlation of mulching method (soil temperature)
and secondary growth of big bulbils (1 £ 0.1g) in ‘Namdo’
garlic.
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Fig. 1. Change of soil temperature during the garlic growth under different mulching. Underground 10cm depth is left and

15cm depth is right.

Table 2. Growth and bulb characteristics of big bulbils (1 + 0.1g) under different mulching.

Plant Diameter of Emergency Bolting Secondary  Bulb Bulb Cloves No. of
Mulched height leaf sheath rate rate growth  weight  diameter  weight | )

(em)  (mm) (%) (%) (%) (9 >dsem(s) (@ N
Polyethylene film 97.0 a* 16.2a 970a 99.0a 503 a 339a 629a 44a 78a
Green PE 92.4b 153 a 95.0a 96.7 a 29.6b 28.6b 443b 39b 78a
Non-mulched 874 c 13.2b 970a 81.8b 57¢ 23.8¢ 242 ¢ 33c¢ 8la

“Mean separation within columns by Duncan’s multiple range test at P = 0.05.
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Table 3. Growth and bulb characteristics of big bulbils (1 £ 0.1g) under different sowing time.
Sowing Pl?.nt Diameter of Emergency Bolting Secondary Bl.llb .Bulb Clqves No. of
time height leaf sheath rate rate growth weight diameter weight cloves
(cm) (mm) (%) (%) (%) (@ >45em (%) ()
Sep-mid  101.6 a* 17.1a 99.1a 979 a 50.0a 36.0a 65.1a 45a 79 a
Sep-late 94.0b 163 a 993 a 979a 48.5a 29.6b 449b 40b 7.6a
Oct-early  90.5c¢ 154a 97.0a 96.2 a 552a 279b 48.8 b 35b 82a
“Mean separation within columns by Duncan’s multiple range test at P = 0.05.
Table 4. Physiochemical properties of the soil used.
pH EC OM Av. P05 Ex. cation (cmol " kg ™) NH,-N NOs-N
(1:5  (@Sm")  (ekg) (mgkg) g Ca Mg Na  (mgkg)  (mgkg")
7.0 0.1 48.7 482.0 1.7 10.1 1.6 0.3 5.4 32.8
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Table 5. Plant growth and bulb characteristics in big bulbils (1 £ 0.1g) of “Namdo’ garlic under different fertilization levels.
Plant  Diameter of Emergency Bolting Secondary = Bulb Bulb Cloves  No. of
Treatment  height leaf sheath rate rate growth weight diameter weight  cloves

(cm) (mm) (%) (%) (%) (& >45em((%) (2 (ea)

T1” 98.0 b 155¢ 99.1a 979a 342¢ 34.1a 582a 45a 79b

T2 98.7 ab 16.7b 100.0 a 98.1a 443D 35.1a 66.0 a 45a 7.8b

T3 99.2a 179a 97.8a 96.2 a 54.1a 339a 62.1a 39b 8.6a

YMean separation within columns by Duncan's multiple range test at P = 0.05.
“T1: 50% decreased fertilization of the test rate of fertilizer, T2: Test rate of fertilizer, T3: 50% increased fertilization of the

test rate of fertilizer.
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Fig. 3. T-N and K ion contents as affected by amount of applied fertilizer of big bulbils in ‘Namdo’ garlic (T1: 50%
decreased fertilization of the test rate of fertilizer, T2: Test rate of fertilizer, T3: 50% increased fertilization of the test rate

of fertilizer).

Table 6. Inorganic ion content as affected by amount of
applied fertilizer in big bulbils (1 +0.1g) of ‘Namdo’
garlic.

Ex. cation (cmol* kg™)

, Total-N
Treatment o
(%) Ca Mg K Na
T1 32 53 14 306 049
T2 35 46 13 302 050
T3 3.8 59 1.6 267 053

“T1: 50% decreased fertilization of the test rate of fertilizer,
T2: Test rate of fertilizer, T3: 50% increased fertilization of
the test rate of fertilizer.
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