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Influence of Natural Salt Treatments on Soil Chemical
Properties and Inorganic Contents of Garlic

Kim, Myung-Sook + Kim, Yoo-Hak - Kang, Seong-Soo -
Yun, Hong-Bae - Gong, Hyo-Young - Lee, Sang-Beom

Farming using natural salts for supply of nutrients to crops is increasing recently.
It is necessary to evaluate the salt accumulation in soil and the effects on crop
growth by treatment of natural salt. This study was conducted at the organic
cultivation fields which garlics were planted. The treatments were no natural salts
(control) and plots applied 100~600 kg ha" with natural salts. Soil samples were
taken from the 0 to 25 cm depth at 12 and 107 day (harvest time) after natural
salts application. The results showed that electrical conductivity (EC), exchangeable
Na (Exch.-Na") and Cl- were increased by application of natural salts. But, pH and
exchangeable cations (K, Ca™" and MgH) had not significantly differences among
treatments. In 300 kg ha plots of natural salt, the level of EC, Exch.-Na™ and CI
in top soil (0-5 cm) was were increased more 0.3, 3.7, and 12.7 times than control
plot, respectively. EC, Exch.-Na', and CI" were highest in the top 5 cm of soil and
decreased with depth at 12 days after natural salts application, but were decreased
in the plower layer (0-15cm) at the harvest time because they were leached with
natural rain. An increasing the application level of natural salt resulted in increa-
sing of sodium adsorption ratio, exchangeable sodium percentage, and percentage
of soil dispersion. The concentration of nutrient uptake such as total nitrogen
(T-N), chloride (Cl) in garlic had significant difference between control and plots
applied with natural salts The content of T-N of garlic in plots with natural salt
application was lower than control plot, but Cl is higher than control plot.
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= xdis&ﬁ Fr71E 7ol A Bol ARG A= okl R 50%, A EREE 30%, W%
20%3] 712 ¥ Z(N-P-K=4.5-1.5-1.0%)$} 2417125 945 109 ™ol 2H2} 360kg ha', ZOOkg
ha! A&t A E A (AU 300kg, B 40kg, HBFGHE 40L, EM WY EA| 4LE T35}
of 370Q B BESte o33k ) 5,000L ha'E HF 1Y Aol BF3}o %Té}ﬁit‘r. A=)
3 ke XY A FoZ 2009 1€ 29Yol FFeAh FYHF- 20109 3Y 14
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2t vhs A7zt Foll dB T 712 -8.2~24.2TC, AU
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A< Ayl & S2RE RY7HA Y] AR FL 23.3mm, ALEH
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Table 1. Soil chemical properties before natural salt treatment

+ 2 2 - +
Chemical | pH EC | OM |Av. P,0s | K [Ca™ [Mg™ | Na" |[NOs-N|NH/“N|  cEC
. . -1 -1 -1 -1
properties |(1:5 H,O0)|(dS m™)|(g kg")| (mg kg™) | _____ cmol; kg —nmr — mg kg - (cmol. kg )
Soil 7.0 0.56 21 1,287 1094 | 7.7 | 27 |0.15| 50 7 13.6
Optimum 0.70 | 6.0 | 2.0
. | 6.5~7.0 - | 25~35| 300~400 - |50~150| - 10.0~15.0
level ~0.80| ~7.0 | ~2.5
" Fertilizer recommendation for crops (revised), RDA. 2006.
Table 2. Chemical properties of natural salt used this study
TN | T-P K" ca® | Mg” | Na Cr | SO | Fe Cu

Materials

mg kg

Natural salt 10 0.67 4,100 | 52,833 | 5,400 |455,667|533,100| 12,733 33 3.0

2. £ % 48A 24

EdAEE HEE Ax 3 1293 107€ 57l 0~5¢m, 5~10cm, 10~15cm, 15~20
cm, 20~25cm, 25~30cm Zo)EZ AFHsGTE AHD ESS Bk D A EH BAHEER
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Table 3. Chemical properties according to application level at 12 day after natural salt

treatment

Chemical pH EC Exch.K' ‘Exch.-Caz+‘Exch.-Mgz+‘ Exch-Na" | S0/ cr

properties | (1:5 H:0) | (@S m™) | L mg L oeee
Control | 7.140.15"abe | 0.51+0.12a | 0.850.11a | 7.2+0.5a | 2.6+0.16a | 0.16+0.01a 80+8a 42+16a
bia(‘)t(;‘fglh?ﬂ" 7240.17ab | 0.49+0.29a | 0.81£0.09 | 6.0+0.1a | 2.3£0.03a | 0.22£0.03a | 97+1lab | 145:18a
b;%%‘fglh?ﬂ" 7240152 | 0.580.20a | 0.84+0.10a | 6.0:0.7a | 2.30.24a | 0.34£0.06b | 101£9abc | 370153b
b;%%‘fglh?ﬂ" 7.120.15abc | 0.7240.20ab | 0.91£0.04a | 6.50.5a | 2.5+0.12a | 0.42+0.05b |12023bcd| 496+10b
ﬂ%%‘fglh?ﬂ" 7.1:0.02abc | 0.80+0.25ab | 0.89£0.09 | 6.8+0.9a | 2.5£0.27a | 0.65£0.07c | 125+4ed | 850+143c
b;%%‘fglh?ﬂ" 7.0+0.10bc | 1.15+0.15ab | 0.90£0.10a | 7.3+0.9a | 2.6£0.35a | 0.72£0.07bc | 132+21d |1,010173cd
bé%%‘fglh?ﬂ" 6.940.03¢ | 1.07+0.34ab | 0.93+0.14a | 6.71.1a | 2.6+0.22a | 0.83+0.11d | 120+9bcd | 1,076+119d

"Menas with the same letter within a column are not significantly different at 5% level of DMRT.
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2Rt Ho) 249717 Z71eelnh WYY AEE B F Paole Fel Fviwel 7}
A R, 2 TRt AR UEF 33 371l Ak dY9e HES 129 Fo
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Figure 1. Distribution of EC, Exch.-Na™, CI” and SO/~ in the soil profile at 12 days after
natural salt treatment.
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Figure 2. Distribution of EC, Exch.-Na, CI” and SO.*

in the soil profile at 12 days and 107

days(harvest time) after natural salt 300kg ha™' treatment.
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Table 4. Saline factors (pH, EC, Sodium adsorption ratio, exchangeable sodium percent,
and dispersion percent) according to the level of natural salt at 107 day (har-

vest time)
) ) Exchangeable Dispersion
Treatments EC Sodium afisorptlon sodium percent P
(dS m-1) ratio
%
Control 0.46+0.05a 1.1 £ 0.1a 09 + 0.4a 13 + 3.0ab
Natural salt 100kg ha 0.48+0.03a 12 + 0.2a 1.0 £ 0.3a 14 + 0.9b
Natural salt 300kg ha'! 0.46+0.06a 1.7 = 0.1a 14 + 0.2a 8 + 1.7a
Natural salt 600kg ha 0.49+0.02a 2.6 = 0.6b 2.1 £ 0.4b 16 £ 0.6b
2. AU AT vhiel FANE Y 5
Ao A5 vhse] FR FrEEE Aae) da ARyl BAHoR fo
g 2ol & YEFATH(Table 5). s tE2THD AU A TolA s Wkon, dadE
< dE&TET ddd A TolM w3t dadE8e] AEA T A8HEATE 02-2.0%2
A Al(Bennett, 1993)50] lom, nhso] 739 AUdd X vhso dadE 92 A9
aga d s ovgea

T Aoz eyt a2y 4 ZF, 2w, vtadle, HEFE, &
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Table 5. Nutrient contents of garlic by treatment of natural salt

T-N ‘ P ‘ K ‘ Ca ‘ Mg ‘ Na ‘ S ‘ Cl Fe ‘ Mn ‘ Zn
Treatments )
DR e I mg kg -—----
2.8+ | 0.18+ | 0.61% | 0.24+ | 0.08+ | 0.008+ | 0.79+ | 0.15+ | 5043+ | 1.9+ | 11.0+
Control

0.2a" | 0.02a | 0.22a | 0.03a | 0.01a | 0.002a | 0.09a | 0.03a | 246.6a| 0.9a 3.2a

Natural salt| 2.2+ | 0.14% | 0.39+ | 022+ | 0.07+ [0.007+ | 0.72+ | 0.27+ | 2333+ | 1.0+ 8.3+
100kg ha' | 03b | 0.02a | 0.16a | 0.01b | 0.00a | 0.001a| 0.07a | 0.05b | 46.0a | 0.3a 1.8a

Natural salt| 2.1+ | 0.18+ | 0.51= | 0.22+ | 0.08+ | 0.008+ | 0.68+ | 0.27+ |302.9+| 1.1+ | 9.0+
300kg ha' | 02b | 0.0la | 0.12a | 0.01b | 0.01a |0.005a| 0.10a | 0.04b | 83.8a | 0.0a 0.5a

Natural salt| 2.2+ | 0.19+ | 0.64+ | 0.19+ | 0.07+ | 0.013£| 0.72+ | 023+ |399.2+| 1.6+ | 103+
600kg ha' | 02b | 0.06a | 0.33a | 0.02b | 0.01a |0.004a | 0.03a | 0.02b |231.4a| l.la 3.1a

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

o] e A7t BAH R Folgk o)t I, AT Folle FEY 300
kg ha' oA 2,40lkg ha' 2 AY Egtom | HUH 400kg ha' o] g FolME thxT
Ho} vhE9] o] YrolX TH(Table 6). YR AE 2 % Fr|gEe] &F &7 24X
B0 A FHo Fud= 7]ostx] X3 How AT,

Table 6. Yield of garlic according to treatment of natural salt

Natural salt | Natural salt | Natural salt | Natural salt | Natural salt | Natural salt

Control 1 00kg ha' | 200kg ha’ | 300kg ha” | 400kg ha' | 500kg ha' | 600kg ha

Treatments

kg ha''

MeanS.D. | 2,327491a" | 2,343+348a | 2,4014277a | 2,413+175a | 2,373+50a | 2,315+48a | 2,327+63a

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

1574719 daE Tl & v ALdS EG 423 AFos = AFEE
o FHHUAIR, AAF¢-2 sl frd = SO THAME ARG 28, &
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