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Effect of Soil Salinity and Culturing Condition on the Maintenance of Ridge
and the Growth of Upland Crops in the Saemangeum Reclaimed Tidal Land

Yong-Man Sohn*, Jae-Do Song, Geon-Yeong Jeon, Doo-Hwan Kim, and Moo-Eon Park

Rural Research Institute. KARICO. Ansan 426-170, Korea

In order to evaluate the effect of soil salinity and culturing conditions including compost application and vinyl
mulching on the maintenance of ridge and the growth of upland crops, three crops such as com, soybean and
sweet potato were experimented by using three or four cultivars of crops in the Saemangeum reclaimed tidal
land. Average soil salinity before seeding was 2 dS m’', which was low enough for general upland crops to
grow. However, high soil EC more than 16 dS m™ was observed in some parts of the experimented field. In the
experiment, it was concluded that growth retardation and yield reduction of summer upland crops might be
from severe erosion of ridge, soil compaction, flooding or wet soil condition and high salinity of some parts,
and then these deteriorations were possibly improved for good crop growth and yield increase by compost
application and vinyl mulching cultivation in the Saemangeum reclaimed tidal land.

Key words: Reclaimed tidal land, Soil salinity, Sweet potato, Soybean, Corn, Rainfall acceptable capacity,

Compost, Vinyl mulching
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Table 1. Soil profile description of the experimented site.

oHlel 52 e

meter2 EOR} Z54E 1:52 3lo] ECE

.

5lo] AxgeHoR =
ol a7he] 0%

W FUAER
e B, 7]5o]

il EM oA 1H7~l X@*—HOH 7P

Aspil} Gl ol Rolxx]

T.—SQJJ"_ Lancaster
F 5g2 IN-NH,OAc (pH 7.0)Ho=
ERA RS AFste] EC-
Z7gs}aL (NIAST,

2000), °] S4gke sHllg=slo] E=ofe] ECE 2Histo] et
APEF SRHe ARATE HEsle] 23] AAE

ek

Field description: Geojeongri, Gwanghwalmyeon, Gimje, Jeonnam, Korea

Ap (0 to 15 cm) : Light brownish gray(10YR 6/2) silt loam, non-sticky and non-plastic, many fine mica flakes, single grains,

few fine roots, abrupt smooth boundary.

Cgl (15 to 50 cm) : Gray(2.5Y 5/1) loamy sand, dark grayish brown to brown(10YR 4/2 to 4/3) mottles, non-sticky and

non-plastic, structureless, abrupt smooth boundary.

Cg2 (50 to 78 cm) Brownish gray(2.5Y 6/2) loamy sand, faint dark grayish brown to brown(10YR 4/2 to 4/3) muottles,
non-sticky and non-plastic, structureless, abrupt smooth boundary.

Cg3 (78 to 90 cm) Dark gray(5Y 4/1) loamy sand, many dark brown(7.5Y 3/4) mottles,

structureless, abrupt smooth boundary.

non-sticky and non-plastic,

Cg4 (90 to 120 cm) : Dark gray(5Y 4/1) loamy sand, few dark brown(7.5Y) mottles, non-sticky and non-plastic, structureless.

Table 2. Soil physical properties of the experimented soils before crop cultivation at the experimented site of the

Saemangeum reclaimed land.

Particle distribution

Horizon Depth Sand’ . Soil
Silt Clay texture
VF F M C vC Total
cm %
Ap 0-15 69.3 5.6 0.7 0.3 0.1 76.0 232 0.8 LS
Cgl 15-50 72.3 4.8 0.5 0.1 0.1 77.8 219 0.3 LS
Cg2 50-78 70.5 133 0.6 0.1 0.1 84.6 14.7 0.7 LS
Cg3 78-90 67.8 11.3 0.5 0.1 0.1 79.8 19.8 0.4 LS
Cg4 90-120 65.0 11.3 0.5 0.1 0.1 77.0 229 0.1 LS

Sand’ : VF (very fine sand, 0.10-0.05 mm), F (fine sand, 0.25-0.10 mm), M (medium sand, 0.50-0.25 mm), C (coartse sand,

1.00-0.50 mm), VC (very coarse sand, 2.00-1.00 mm).
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Table 3. Soil chemical properties of the experimented soils before and after crop cultivation at the experimented site of

the Saemangeum reclaimed land.

Exchangeable cations

Samples pH EC oM Av.P,Os
Ca Mg K Na
1:5 ds m’ g kg mg kg cmol, kg -
Before cultivation 8.4 1.9 2.0 33 0.7 1.8 0.68 322
After cultivation 8.0 0.8 1.7 40 09 1.9 0.62 2.05

Table 4. Amount of applied fertilizer for upland crop cultivation at the experimented site of the Saemangeum reclaimed land.

Basal Additional Total
Compost
N P,0s K,O N KO N P,0s KO
----------------------- kg 11—
3.6 32 24 4.0 - 7.6 32 4.0 600

Table 5. Comparison of soil chemical properties between the good seed-emerged area and the no seed-emerged area at

the experimented site of the Saemangeum reclaimed land.

Exchangeable cations

Soil sampled area pH EC oM Av.P,0s C v K N
a g a
1:5 dS m’" g kg’ mg kg' —cmol, kg -
Good seed-emerged 8.0 0.8 2.0 38 0.9 1.8 0.62 2.02
No seed-emerged 7.1 16.8 2.0 44 0.9 4.2 0.94 13.91
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Fig. 1. Soil salinity changes during growing period of upland crops at the experimented site of the Saemangeum reclaimed

tidal land(Average of soil salinity is mean of 60 samples).
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Fig. 2. Comparison of soil salinities on the seed emerged area and the seed not emerged area during growing period of

upland crops.
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Fig. 3. Relation between soil surface salinity and plant
number of com grown at the experimented site of the
Saemangeum reclaimed land.
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Fig. 4. Relation between the soil salinity and the dry matter and biomass yield of sweet potato, com and soybean in the
experimented site of the Saemangeum reclaimed land.

Table 6. Regression analysis between soil surface salinity and dry matter production.

Soil EC(dS m™) Regression analysisj’

Crops - - 3
Lowest Highest Equation R
Sweet potato 0.225 1.99 y=-203In(x) +511.9 0.013
Corn 0.46 34.85 y=-75.2In(x) +248.6 0.265
Soybean 0.225 22.0 y=-141In(x) +268.8 0.147

Regression analysisﬁ : x=surface soil EC, y=dry matter.
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Table 7. Comparison of ridge height (cm) of two groups treated by vinyl-muching and no mulching cultivation at the

experimented site of the Saemangeum reclaimed land.

Ridge height (cm) of planting row

Measured time

Vinyl mulching treatment

No mulching treatment

Average Lowest Highest Average Lowest Highest
Ridge formation for crop 20.6 15.0 23.0 20.6 15.0 23.0
soybean, corn 17.8 13.0 23.0 5.8 3.0 11.0
After harvest
sweet potato 18.4 13.0 23.0 17.2 14.0 23.0

Table 8. Comparison of bulk densities (BD) between seeding time and harvesting time for the ridge soil controlled by
different culturing conditions at the experimented site of the Saemangeum reclaimed land.

BD (Mg m’) at Harvesting time

BD (Mg m’) at seeding time

Vinyl mulching

No mulching

No comost Compost No compost Compost
1.07 1.22 1.21 1.35 1.25
(1.06-1.09) (1.16-1.27) (1.17-1.24) (1.33-1.36) (1.22-1.28)
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Fig. 5. Changes in soil water content with depth during
crop growing period.
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Fig. 6. Changes in soil air space with depth during crop
growing period.

B4 /R B Bgol @ we A4 wsirh w
At Aol %aww BEE ANEE 245

o]H ¥}l Sohn et a

439 7FsAS E-‘_/\/KEQI‘ ol ofsho] 2Aai
WS AL r:} Table 9+ AH P R IR

3 g
Table 93} Table 102 H|WSPH B4 120.7 cm day '
2 Zusie 2o goitkn PR, et A4 H

Si7F Aot & FA%Ie Fpdo] ol fmstoie 7k
A= A& PIAToR AT 7= Bl A9 &
SHSEl = FAIE AL X817 dssh] dleel Brde
Hrp A& esfole A7k dAet= Aer 44
71 Aol AREEZFRAA Akl BIAHS7 o=
—90~150 cmZ 1 IRHF o234 7Fe7oll= —20~—30 cm
2 ASel= Aos 47:/\}5]5{113} (Sohn et al, 2007),

m o]a@oml 1.16~1.36 Mg m’ (Table 5] —Er”%_—
HYJor} 7| oA HE 1,44 Mg m °, A& 1,48 Mg m °

o8 A} et (Sohn et al, 2007), wbA 79
T8 HolAe BT 2e S99 did 4E=
£ 148 Mg m 2 Azt RoFmel JeiE 4
EA 70 em HEOAN Alpe] ks ol wop 34
37k A3t Aoz Kol v 7|= BEA 70 cmZFR| 7}
7og2 2293 4 9l EA0] T IR

A

T =2 A
JERS7= EA 30 cm7} ZE 583 S e E

Table 9. Hydraulic conductivity determined by the inversed
auger hole method at the experimented site of the
Saemangeum reclaimed land.

No. of Hydraulic conductivity (cm day'l)
measurement Average Highest Lowest
13 120.7 1922 66.2

Table 10. Rainfall recorded at Buan station of the
Korea Meterological Administration near the Saemangeum
reclaimed land in 2009.

May Jun. Jul. Aug. Sep. Oct.
Rainfall (mm)  97.9 111.5 462.7 162.0 550 24.0
Rained days 9 12 20 15 7 7

Days rained more

R - 4 1 R -
than 50mm day'1

Days rained more
than 30mm day'1
Days rained more
than 20mm day'1
Days rained more
than 10mm day'1
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Fig. 7. Comparison of the rainfall acceptable capacity
(RACP) of soil water content with water table rising at
the experimented site of the Saemangeum reclaimed land
(RACJ’ is calculated by reduction of soil water from
saturated water in the soil depth above water table).
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Table 11. Yield of marketable tuberous root (edible root) and biomass of four different varieties of sweet potatoes
grown at the experimented site of the Saemangeum reclaimed land.

Yield cultured by different methods (Fresh, kg 10a'1)

Variety No mulched Vinyl mulched
Compost No compost Compost No compost
Biomass total 3,601 3,998 3,374 3,549
Top 2,460 2,302 1,912 1,764
Cheongsol
Root (R) 1,141 1,696 1,462 1,785
Edible root (E) 1,111 1,675 1,446 1,729
E/R ratio 0.97 0.99 0.99 0.97
Biomass total 1,702 1,756 1,788 1,554
Top 1,314 823 916 885
Andongsun Root (R) 388 933 872 669
Edible root (E) 380 911 861 661
E/R ratio 0.98 0.98 0.99 0.98
Biomass total 3,286 2,126 1,123 1,108
Top 2,619 1,190 620 575
Borami Root (R) 667 936 503 533
Edible root (E) 608 869 337 306
E/R ratio 0.91 0.93 0.67 0.57

Table 12. Fresh and dry matter production of com grown at the experimented site of the Saemangeum reclaimed land.

Yield according to different cultural methods

Yield Variety No mulched Vinyl mulched
Compost No compost Compost No compost
Fresh matter Mibaek 2 240 170 656 547
B Mibacekchal 308 278 1,465 642
(kg 10a™) .
Miheukchal 407 195 988 544
Dry matter Mibaek 2 123 92 302 166
(ke 102) M.ibaekchal 154 134 649 312
Miheukchal 165 83 383 210
No. of com ear Mibaek 2 0.70 0.51 0.07 0.72
B Mibacekchal 0.27 0.55 0.31 0.41
(No. plant) i
Miheukchal 0.78 0.41 0.35 0.32
Atk —30 em7bA] A5 A9 A 133 em AE NBRIZO| 28 MU A et AF2
gl &=« A28 = Qlrh Figure 7oA 7¢7] BEd= =] #F tAR v A] 2okl st EE4 &
o 20~25%0 S SEYel FoR 2AbEch wet gy mjRo] Sefo] e ARES mYch
A ABESIE —70 em 2 UlgirhE 7Rossgtalo] Eof AuRe] Rk AR ) AR B4
FE 20%04 102.2 mm, EYTE 25%014 50.4 mmo| gHEo] Z|5}Ee} AR O] yEZFO R JLESle] AL
AT —30 em® ARSI B 20%014] 43.8 mm, SFgich. Table 1152 ILHfe] kg 2ARE Aifolct,
EpR 25%04 21,6 mmE FolEA| ek, oljdt 2 noke] Aol TP AL duRoji
Iz STl 79 21.6 mmoldo] = Har) & U EBjAlgof ol dAgle]l LR Ade yEhiAl &
oAl o 4 ASE AR T 4= Ak 20009 giek olH@ AN P YEAo)] o] Eky]
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Table 13. Characteristics of com ear grown at the experimented site of the Saemangeum reclaimed land.

Ear characteristics

Variety - - Wt, of 500grains
Length Grains Grain wt.
cm No. ear’ g ear’ g
Mibaek 2 12.2. 30.4 7.9 130
Mibaekchal 11.3 64.4 8.9 69
Miheukchal 133 114.0 16.5 72

Table 14. Fresh and dry matter and grain production of soy bean grown at the experimented site of the Saemangeum
reclaimed land.

. No mulched Vinyl mulched
Variety
Compost No compost Compost No compost
----------- | S [ ——

Hwanggeum 558 320 556 873
Fresh weight Taegwang 476 239 1,746 1,429
Daepoong 870 733 1,238 1,063

Daewon 680 594 1,032 437

Hwanggeum 228 181 215 342

Taegwang 188 117 665 566

Dry matter

Daepoong 354 310 460 502

Daewon 235 222 375 143

Hwanggeum 39 25 24 81

. Taegwang 49 23 71 42

Grain

Daepoong 80 87 83 90

Daewon 56 35 57 19
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