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Effect of Spatial Soil Salinity Variation on the Growth of Soiling and
Forage Crops Seeded at the Newly Reclaimed Tidal Lands in Korea

Yong-Man Sohn, Geon-Yeong Jeon, Jae-Do Song, Jae-Hwang Lee, and Moo-Eon Park

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

Relation between soil salinity and forage yield of five upland crops such as sudan grass, sesbania, barnyard
grass, corn and soybean was studied in the three reclaimed lands of Korea during two years from 2007 to
2008. Although plant number emerged was obtained satisfactory by desalting treatment, further growth of
crops was sharply affected by re-salting process according to soil drying. Soil salinity varied place by place
and changed constantly, crop growth was differently responded to soil salinity according to the specific
conditions of the reclaimed lands. In the Iweon reclaimed land with higher soil water conductivity and
sandy soil texture, crop growth and yield sharply decrease with increase of soil salinity. Relation between
soil salinity and crop growth and yield was well expressed as logarithmic function. Surface soil EC to reach
at 50% of growth reduction to the tallest height of crops was 5dS m’ for soybean, 6dS m’ for corn and 7dS
m” for sudan grass, sesbania, and barnyard grass by logarithmic function. In the Hwaong and
Yeongsangang reclaimed lands with low soil conductivity and finer soil texture, plant growth response to
salt stress was statistically vague by mixing of harmful influence from flooding and wet injury. However, it
is observed that crop growth and yield on the place of lower salinity was better than crop growth on the
place of higher salinity. It is accordingly concluded that flooding control during summer rainy season is
vary important as well as desalting process for good growth of soiling and forage crops in the newly

reclaimed land from tidal flat.
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Table 1. Soil properties of the experimented sites before crop cultivation in the three reclaimed lands.

Reclaimed Ex. cations Soil Hydraulic
pH EC OM Av.P:0s .
land Ca K Mg texture conductivity
1:5 dSm’" % mg kg’ cm day”
Hwaong 8.8 14.3 4.8 14 47 147 52 Si 091
Iweon 7.6 6.5 83 35 4.6 191 52 LS 27.67
Yeongsan-gang 7.7 5.2 10.0 14 8.0 0.86 38 SL 1.85
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Fig. 1. Relative growth index and dry matter production of sudan grass, barnyard grass and sesbania according to soil salinity
variation at the experimented field of the Iweon reclaimed land.(Relative growth index(%) is expressed as ratio of plant height of
crops grown at different soil salinity of observed growth groups to plant height of the best growth group).
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Fig. 2. Relative growth index and dry matter production of corn according to soil salinity variation at the experimented field of the

Iweon reclaimed land.
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Fig. 3. Comparison of the soil salinity at various positions
grouped by dry matter production in the experimented field of
the Iweon reclaimed land.

AEA 7] wstel ASANTIFE EGAdere] |
3} Fig. 494 2t}

o AAFATS ESEd s #AE BY =
J3FAAR H3 2 Y] 50% AsEE vk
= 200733 2008 Al ztz} 483 57 dS m' 2 UE
UTHFig. 4). WA FE= Alzuiyoel 5 gE

o
W) beatE 92 ok we AWE Hel 5 dS

=
IFe EdEEEE e IRt e
% tH(Fig. 4).
NUVHA G FAF WHOR JUYH $7H
=
=

A dest AE2AKHe] dAE BT 23 9
AHA k= 2y 4B e A Kool 9l
T ALCE HolA g oW ele] ofste] HE®
gaFol 7k Zlo] Alo® AztHETh o F Hwt
Al el sHE AR A oF G HA T FaE )

Soybean(2007-2008)

120

100

80 ° ¥ 1= =36.1In(x) -+ 108.9|
Rz = 0.548 (2007)
60 A
A
y 2= -61.9In(x) + 154.
R? = 0.548 (2008)

40

Surface soil EC(dSm™")

Relative growth(%)

|
Surface soil EC(dSm™) ‘
|
L

Soybean(lweon 2007)

Soybean(lweon 2008)

Surface soil EC(dSm™" )

Jun.16

—o— Killed after emergence ‘ ( —®— Not emerged after seeding ‘
===~ DM(165kg10a" ) ‘
—&— DM(924kg10a ' ) | L,

Jul.21
Aug.6
Aug.19
Aug.30
May.25
Jun.28
Aug.15
Sep.22

Measured date Measured date

==%-= Killed after emergence
—&— DM(62kg10a™')

Fig. 4. Relative growth index soybean according to soil salinity variation and surface soil EC at various positions grouped by dry
matter production in the experimented field of the Iweon reclaimed land.
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Table 2. Rain-flooding possibility at the experimented field of the three reclaimed lands during the growing period of soiling and

forage crops in 2007.
Reclaimed Station Flooding Growing seasonGrowing season
land measured possibilityT May Jun. Jul. Aug. Sep. Total
Precipitation(mm) 147 74 270 295 269 1,055
Hwaong Suwon Raining days 14 16 17 21 23 91
Fl. possibility" 6 2 6 6 7 27
I S Precipitation(mm) 108 124 257 415 306 1,210
weon eosan
Fl. possibility' 0 0 0 0 0 0
Precipitation(mm) 81 28 229 232 496 1,066
Yeongsangang Haenam ot
Fl. possibility 1 0 3 5 8 17

! Flooding possibility : was expressed as days over-rained more than soil hydraulic conductivity in the growing season in 2007.
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Table 3. Surface soil EC at various positions grouped by dry matter production in the experimented field of the Hwaong and

Yeongsangang reclaimed lands in 2008.

) Observed group Surface soil EC
Sites Crops
No DM Jun.12 Jul. 4 Jun.27 Aug.16 Aug.30 Oct. 1
kg 10a” dsm’
1 357 9.0 5.30 373 5.86 7.12 12.53
Sudangrass 2 325 11.0 6.67 495 6.36 8.55 13.98
3 0 16.0 12.06 6.66 11.38 11.82 21.05
1 340 10.5 7.11 372 7.37 7.20 12.87
Barnyard grass 2 293 13.0 9.26 472 6.68 8.66 13.50
3 30 21.5 11.64 8.85 1242 11.49 16.06
1 433 13.5 10.23 498 11.45 11.75 12.75
Hwaong Sesbania 2 197 19.0 9.89 7.08 11.75 16.88 14.13
3 57 19.0 12.94 7.0 11.42 11.12 16.10
1 24 11.0 8.74 522 9.15 8.81 15.92
Corn 2 0(killed) 14.5 10.9 72 10.56 12.12 16.55
3 0(killed) 16.0 122 8.96 12.27 11.19 16.81
1 0 12.0 12.12 10.41 15.73 14.76 18.15
Soybean' 2 0 15.5 12.01 8.59 15.13 13.80 21.16
3 0 13.0 9.67 8.51 8.44 10.90 30.23
Crops No DM Jul.14 Aug4 Aug.21 Sep.10 Oct.10
1 2,872 1.18 1.07 1.26 0.92 1.20
Sudangrass
2 2,335 2.76 2.86 3.29 372 213
1 975 1.97 231 1.60 2.10 1.48
Barnyard grass
2 410 1.20 1.33 1.28 1.19 0.90
Yeongsan . 1 1,886 1.06 0.74 0.68 0.73 0.57
Sesbania
gang 2 937 0.90 226 1.81 1.56 0.92
1 2.031 1.71 2.81 322 2.80 1.22
Corn
2 853 1.00 1.19 0.97 0.80 0.64
1 392 1.52 1.08 1.44 1.07 0.94
Soybean
2 65 2.81 2.68 1.24 2.02 1.78
! Soybean : was not completely emerged after seeding in Hwaong
MR Su| - AREEe STH BNl AL 975 Alauhol 1886, S5 2031 F 92U ER )
BB A AFHS FANTE F3Yel 98 ¥ EROu PRt ¥¥ A¢u wdE de %
B b @Al B8 AR wARS  Ab A8 o] Qi AT AT 2007de] A5
Al A2 A7 B ag AAe)7] wEol A Bt ojd7tH A oF FAFHA H SFHA A T
= " S8tk Jepo] Ao (kg 10a)0] 77F 2132, 2353 2
7 A ABEs BERE W% BErh Bx 143901 Q% AR5 (kg 10a)o] 2z 965, 1,072
W 1A wer A= gebd Woldel me A7) W 604z HAEATH AFANT He @ Ams
gol ARAEe Rol7l WA T mek $YACIE (kg 10a) 27 o] LAA 14363} 452 A
g 2 AFS Btk ASAH R wet 72+ A W 27 13223 513 ¥ sh&7HAA 16083 5790 Atk
By 5 OF02 REstel EYYURE, ARYE & Azvhord Hel 2 AESF(ke 10a)E 22 o)
F 5L AL 4 I§W RE WAL FYstd APEA 21963 734, FAINEA 16203 433, 3
NERFoR AA NPT BRI PIHAT. SVHA 23213 610Utk SEFE 2007dE 7
Table 4= 2EAM AEW AYAEY FF ol 2+ AT A5 HAYE FAARHA
AT ANFIAERE 7PF Zgo] £ Fa9 STae AE/iA7E B Soiy 82 E718%
Serst NRE AAS AErFS wud woloh A | ANAAE AT 2150, B 1311, HSHA
278 dzE Aol 3 AT 7 dE (ke B HI 1150, Bt 8409 HalFEF(kg 10a)S LA
10a')e] =& FaE FoIzts 2872, AFA N o T2 S5 2ol AN HANME FERe
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Table 4. Fresh forage and dry matter yield(DM) of the best growth group and average yield of the experimented site.

Fresh forage and dry matter yield

Crops
Year Best & Iweon Yeongsangang Hwaong
average Fresh DM Fresh DM Fresh DM
kg 10a"
Sudan Best 4,295 2,092 3,050 1,400 2,605 1,077
grass Average 2,132 965 2,353 1,072 1,439 604
Barnyard Best 2,343 668 2,025 800 2,883 907
grass Average 1,436 452 1,322 513 1,608 579
2007 Sesbania Best 3,352 1,113 1,975 550 2,733 729
Average 2,196 734 1,620 433 2,321 612
Com Best 2,150 1,006 0 0 1,150 569
Average 1,311 623 0 0 840 416
Soybean Best 1,965 924 0 0 300 126
Average 557 241 0 0 171 73
Sudan Best 3,631 1,327 6,418 2,872 882 357
grass Average 826 303 5,838 2,214 570 228
Barnyard Best 2,137 866 1,538 975 662 340
grass Average 500 198 1,223 641 439 223
2008 Seshania Best 5,350 1,881 3825 1,886 1,397 433
Average 1,258 440 3,229 1,601 762 229
Best 3,512 1,324 4313 2,031 38 24
Com Average 75 274 2,576 1,206 13 8
Best 155 62 590 392 0 0
Soybean Average 16 6 183 130 0 0
BA] kAL ol AZH A= HIL 1965, H+F 557, 3t Al vt el Feiets g AlFA S ko] A
SAAE AT 300, W 1719 Bel4F(kg W0a7) L He FEo] ohUATL FEAAANES A 2L
& A 008U ESE PEET Fe QA HHA L el
20089 A9 HEAMAIE S 2007 F ThEA H =3 YA AE ATt @2 X FHAFHo
FADAGE A F3 AF3 FAE ¥LEH DF W =2 Ae 2EdTE HH AN dE=et
SE7h BRE oA HSRAAE AEUAS of  Syelw AA aY oBmu - ARABANES F
0% Aol A8 FAAA @b 2007ddel W B AL HTT Bad
st vlg AxF +AL RIAW ¥ZA A
2o g} EAE 2EEE IR AKE Fo} 2 of
A ekt HI 6418 Wt 5838, AT H
1538, W 1223, A 2vYolrl H I 3825, H ol - -3 A" 3hE, ol B G Aol
3229’ _g_'_/FzI:ﬂ 341 4’313’ g‘é& 2,576 1;_4 _:6!_01 ﬂl’. }‘1 %Z}%]HHH7 %—'}‘g% @Eﬁ}'ﬂ ‘?’]é}'oq 2007 ~2008
590, W 1839 ¥ Hel S (kg 10a) S Faary 0 29X AHAL Gewdels 5 - AR
o AAHOoZ sFLe7rHA 9] FTFo] 4 HE AL Al BAS AFATSATh EFEEsEE AF
Eoko] WAL GFEZA Bt AE R ol FA G 2 29 wEel A Hedeirt dssls 9
oldk A9l HHE Wy ARELsl ol o R A L} G HA N = AFZES] A S
ST W= B3A w2 uoly] gRoz sMHT o7 e Holx gRoy AFIs s AAE
AR 0] AR AN Al Tt ZAAHA O AAA = HEErt UM mE FEASH F
o AF As: 1819 AWM Hx B Agey  ov FIFTHOE waas AYL BAoH, b
(kg 10a)e 7h7 4507} 20803 466, =7} 11203} &2 2 oyl 50% ol AFASE U
217, 12T S55IF 9003 1625 AUTL(Song et T EEATEE F5ASm’ SFF6ASm T
al, 1981), 198815_ /‘];ﬁoﬂ}‘i 5,:5':%_7]_ 1’094,\,4’039;]_ %l‘ﬂi j’] 1;*; A—]]_/_\_H]-L]O]—E- 7 dS 1’1’11 @Ei ‘ir‘xoq
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