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Influence of Sea Water Treatment on Soil Chemical Properties and
Contents of Inorganic Elements in Garlic
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Hyo-Young Gong, and Sang-Keon Ha*

National Academy of Agricultural Science, RDA, Suwon, 441-707, Korea

This study was conducted at the organic farming fields which garlics were planted. The treatments were as
follows; water of 3,850 L ha™ (Control), plots applied 1 time, 2 times and 3 times with sea water of 3,850 L
ha”. In 3 times sea water treatment plot, the level of EC, Exch. Na and CI’ were 1.1, 2.1, and 3.3 times higher
than control plot, respectively. Due to seawater application, the contents of inorganic elements such as T-N,
Ca, Mg, Na, Fe, Mn, and Zn in gadic were generally lower than Control, but not significant.
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Table 1. Chemical properties of soils in the experimental field.
: Exch. Cation
Chemical pH EC OM  Avail. P,Os NOsN  NH:N
properties K Ca Mg Na
(1:5) dS m’ g kg’1 mg kg'1 ------------------- cmole kg mg kg= -
7.0 0.56 21 1,287 0.94 7.7 2.7 0.15 50 7
Optimum s 570 - 25~35  300~400 0.70~080 60~7.0 20~2.5 - 50~150 -
levels
Fertilizer recommendation for garlic crop, RDA. 2006.
Table 2. Chemical properties of sea water.
pH EC T-N NOs-N T-P K Ca Mg Na cr SO~
dS m' mg L'
7.9 44.70 1.9 0.99 0.121 990 175 841 10,174 16,696 2,440
Table 3. Chemical properties of soil by application numbers of sea water.
Exch. Cation o cr
Number of pH EC u SAR
treatments K Ca Mg Na
dSm' e cmol, kg'l mg  —
Control 72+0.1a" 0.70+0.06a 1.06+0.18a 7.6+0.5a 30+02a 0.15+0.03a 116+3la 86+44a 1.1+0.3a
1 time 71+0.1a 0.72+0.16a 1.07+0.19a 7.6%0.7a 29+04a 0.18+£0.051ab 104+28a 112+47a 14+0.8a
2 times 7.1+0.1a 0.69+0.06a 1.07+0.09a 73+04a 294+03a 0.22 +0.06ab 82+17a  193+63ab 1.5+0.9a
3 times 72+0.1a 0.77+0.03a 1.06+0.2la 7.5+0.2a 30£02a 032+£0.13b 107+33a 285+87b 1.6+1.0a
Menas with the same letter within a column are not significantly different at 5% level of DMRT



HIXE M2 £ EY S92 sI5tN EM BX E%
J Buo Eoko] AV AEE,

A2 UER, diol 2 FE (0~5 ecm)ol|lA 57}
o] 71 itk EQF] A7AE S vitHE 33 ArEst
oA 0,96 dS m 'Z HIGHE-S 22|54 @2 =T (0.86
dS m™)of| B8) 1.64) H= Z7lskct AeA YEET} ¢
ﬁ\_O]%E HISHE 33] A 2] (0.55 cmol, kg, 597 mg L)
o = =T (0.22 cmole kg ', 62 mg Lo H]sf Z+z}
2,58, 9.6ui7HA] F7kstoict, TLejuh kol e A
glqtE ) 2o A o A Yeld=dl, AdEsh] o] e
Ak FArte] 59 iXPZHQ I HEoR T
AE (15~20 cm)of| A= HIES AL 10950l A7 A
EE, X3 UER, diole Fek WSt 34 9t
ks 27) (HlStE AR 69Y —69)01] HIGHE: A= Ql
o EY A7|AEE, XY UER, @40l TS Fig

p.

EC, dS m1

0.00 0.50 1.00 1.50

0 | 1 1 I
£ 5
G
£ 10 —#— Control
o .
k2 15 —o—1 tlme
= ——2 times
o
v 20 —&—3 times

25
Cl, mg L1
0 200 400 600 800

0 | |
£ 5
o
_S 10 —#—Control
o .
K] 15 ——1 tlme
= —&—2 times
o
w20 —4&—3 times

25

7R el niAe 9% 1297

§1 X%EM TollA = (0~5 cm)2] A

B, 183l Paol T vittE
> EYF ZTL‘%}Oﬂ Hall Z}zb 41%, 1%, 88% A=
o] Z0 ]/\J]E Od_/;_o]_ig] ﬂato] 7}1} UJ—o] 7}_/,\_
akaict. LLE_% %&PHP HIGHE A2 109 $-9] = (0~5

= 2.801%10u, B0l 1.2714] WolAlrt, oz
742 (371 mm) 2 Q18] ER, @iolo] &
B HER o537 o waEr), o] H¢-
HF= 200 mmol B7F e EokolA gl & E|aL
ZFoako] &7k 1,500~1,800 mmo|H Eoko] A==
#9] glckal ®Waakar gk (RDA, 2010a), o] <
Bt 742 1,200 mmE 7Fe-sFo] SARFETE Won,
FE FHO| 35O R o]Fslal YR AEFTOR o]Edt
chal B skal Q1T (Song et al., 2005), ©]A% XA v}
SHE AR A% gol Aol oal §EE AN A&A o

Exch. Na, cmol_ kgt

Fig. 1. Distribution of EC, Exch. Na, ' and SO/ in the soil profile.
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Fg. 2. Distribution of EC, Exch. Na, (I and SAR in the soil profile at 10 days and 130 days (harvest time) after sea water treatment.
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Table 4. Nutrient contents of gadic by treatment of sea water.

e

Number of

. T-N P K Ca Mg
applications

Na S Cl Fe Mn Zn

%

mg L'

Control 24+04a 021+£0.05a 047+031a 025+0.04a 0.09+0.02 0.015+0.005 0.78+0.20a 0.17+0.02a 487=246a 18.1+7a 10.6+3.5a
1 time 23+0.5a 0.19+0.03a 0.44+025a 0.23+0.04a 0.08+0.02a 0.009+0.006ab 0.77+0.06a 0.27+0.14a 382+203a 14.7+8a 9.9+2.6a
2 times 2.0+02a 0.18+£0.04a 023+0.04a 0.24+0.04a 0.07+0.0la 0.002+0.002b 0.71£0.13a 025+0.0la 271+16a 11.3+3a 7.8+0.2a
3 times 2.6+0.5a 0.14+0.0l1a 0.29+0.14a 0.25+0.0la 0.05+0.01a 0.005+0.003ab 0.81+0.18a 0.24+0.15a 340+82a 14.5+2a 8.7+0.2a

"Menas with the same letter within a column are not significantly different at 5% level of DMRT.
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