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Effect of Soil Salinity Variation on the Growth of Barley, Rye and
Oat 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

Effect of soil salinity variation on the growth of barley, rye and oat was studied at the Hwaong, Iweon and
Yeongsangang reclaimed lands in the western seaside of Korea. Soil salinity variation and soil EC were
very high for crops to be Kkilled or to be brought serious growth retardation during the growing season at
the Iweon and Hwaong reclaimed lands, but fully low not to bring growth retardation at the Yeongsangang
reclaimed land. Relation between soil salinity and crop growth and yield was well expressed as logarithmic
function. Surface soil EC to reach at 50% of seed-emergence reduction was estimated 6.5 dS m’ for barley
and 5.1 dS m™ for rye and oat by logarithmic function. In addition, surface soil EC to reach at 50% of
grain yield reduction to the best growth in the experimental site was estimated 5.6 dS m™ for barley, 5.8 dS
m’ for rye and 5.7 dS m" for oat, while soil EC to reach at 50% of dry matter reduction was estimated 5.5
dS m™ for barley, 6.2 dS m’ for rye and 5.8 dS m’ for oat by logarithmic function. Grain yield of barley,
rye and oat was 395, 164 and 325 kg 10a” in the Yeongsangang reclaimed lands naturally controlled below
condition of 6 dS m™ of soil EC, but no harvest was obtained in the Hwaong and Iweon reclaimed land
because of high salinity more than 15 dS m’ in maximum soil EC during growing period. Consequentially,
it was concluded that soil salinity must be controlled below 6 dS m™ for good growth and high yield of
winter barley, rye and oat in the reclaimed land in Korea.

Key words: Reclaimed tidal land, Soil salinity, Barley, Rye, Oat
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Table 1. Soil physical properties of the experimented sites before crop cultivation in the three reclaimed lands.

Reclaimed . Particle distribution . Hydraulic
Depth Bulk density . Soil texture .
land Sand Silt Clay conductivity
cm Mgm’® % cm day”
H 0~20 1.35 7.6 83.7 8.7 Si
waong 091
20~40 141 36.5 53.5 10.0 SiL
0~20 1.48 82.8 132 4.0 LS
Iweon 21.67
20~40 1.60 84.5 10.5 5.0 LS
Yeongsan- 0~20 1.55 534 35.6 11.0 SL 1.85
gang 20~40 1.55 714 20.6 8.0 SL '
Table 2. Soil chemical properties of the experimented sites before crop cultivation in the three reclaimed lands.
Reclaimed Ex. cations
Depth pH EC OM Av.P:0s
land Ca K Mg Na
cm 1:5 dSm’ gkg’ mg kg
0~20 7.8 53 8.7 31 0.59 0.16 2.1 1.19
Hwaong
20~40 7.1 8.1 7.6 32 0.59 0.24 226 1.8
0~20 83 6.8 39 48 392 0.88 382 345
Iweon
20~40 8.7 9.3 2.6 17 4.89 091 427 4.83
Yeongsan- 0~20 85 14 10.6 39 1.81 0.07 .11 0.17
gang 20~40 8.7 23 8.0 21 1.93 0.08 1.09 0.27
Table 3. Seeding rate and fertilizer level for crop cultivation.
Fertilizer application
Crops Seeding Basal Additional Total
rate
N P20s K0 N N P20s K0
kg 10a” kg 10a”
Barley 22 8 10 10 7 15 10 10
Rye 24 8 10 10 7 15 10 10
Oat 17 8 10 10 7 15 10 10
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Fig. 1. Change in surface soil salinity during period of crop
cultivation at the three reclaimed tidal lands.
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Fig. 2. Spatial distribution map of soil salinity measured
wintering before(Oct.) and after(Mar.) for the cultivation of
barley, rye and oat in the three reclaimed lands in 2007.
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Fig. 3. Relationship between plant number emerged or relative growth rate and surface soil salinity in the reclaimed tidal land.
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Table 4. Plant number emerged of barley, rye and oat in the newly reclaimed tidal land.

Plant number emerged
Crops Hwaong Iweon Yeongsangang
Mean Max. Min. Mean Max. Min. Mean Max. Min.
No.m”
Rye 150 256 44 68 14 0 438 529 313
Oat 175 233 117 20 4 0 456 518 393
Barley 369 389 345 128 26 0 372 600 287
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Fig. 4. Relationship between soil salinity and yield(fresh wt., dry matter and grain) of barley, rye and oat in the reclaimed tidal land.



420 £t AAY - AR - oA, - R
by 81, Lee et al(1997) 9 dS m' o] el A Hygh A% vusd F3Fe A8 A Xste EY
QA 27|WSS Bty 3 A vlwstd A HEE(dS m)7t Bel 28 5 34, 7l 22 AL
HAdxrr o v 2=ty BuEn, o= A AL AS N E 159014 olu] HF FHE AXA
S ZE A FRE AL 7kl AR AR e %3 AR Yehy EGFEY] ¥ AA w2 A
2 A AL ESFFEY FHA Aol7b AHFEXE o= s Erh
Aol A #A&ste FRFF sz Wastel A1
A3=Z A x| Ra|, U f #2le £ AFFLE9
B dixto ©E K 39 2 A HdF TE2 oA R 9] AS ¥uA de=Ert v o
Z AR 9 Ao JS 2367 95t FAAE At A i AYe] 52 d¥=
#F I58 FE EGIFES AT Fig. 4 WEel F95A XSl s@AEE € ¥ E
= EYY dF% b g He, 3 9 A Fol AR AEErt FFstd A ARt w
Rolrw, BT W FATF WL 24T 2 FEAPE PAuSA A3nAAE A9AE
ot} o] Ml A 45d HL HAAT 9% ¥ 4559
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A E=z2 BEAHE g E FoJE 6dS m! o) F = T Sl Adstrt AskAl ol e Aol 6
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o}, gukzlo 2 o} sjutaly] e =AE YWIA A D2E] gk FHFAE 330 AA HdFH
ZEo] 6~10 dS m’, Esh} HeEle e s g AEF 2ol tiste FP =AU Table 5= FAHE 7+
AAEo] 10~15 dS m oA 50% ol HFHE o A o] APzl e FFERAPE Aol Th
g W Aor dElx UAT(USSL, 1954), & el w7170 78 wE Eejr 5426 7t
N@olA 60 dS m'oA 50% ol #eHEE Az & Wol 1582 kg 10a'9X AEFFS 69129 701
UERY AL dael SrE=0 o) st AEd A7} kg 10a 2 H1Z2E HAch P HdFFe 59
Ax AJEIZH Al YL Yolxr] uwEe A= A 11Y 1074 kg 10a Qo 5926U0] Hyxo] <3t
2 3|4 "tk (Hasegawa et al, 2000), wahr] 7Axst o] 1479 kg 102097 I3 Z7)7F AR et
A7lel HEEE BHEDG 2 wAES Egers  Uasd] 691297dE #4719 536%%) 793 ke
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o7 e Helok AY FES & F e ALE 2 S7hste] 69129749 689 kg 10a o @3t
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Bel 9% %7t 84 dS m!' o)stEt 3 B (Lee et e Hol ol 59269 1328 kg 1022 HIL
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AAEe 7 8 dS m” olslelM FFo] 484 kg 2o, 29, 8 & FIHel(Ard#AA) &olv =
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Table 5. Fresh and dry matter production of barley, rye and oat cultivated at the Yeongsangang reclaimed land.
Fresh weight Dry matter
Crops May 11 May 26 June 12 May 11 May 26 June 12
------------------------ | R ) R — kg 10a”

Barley 1,370 1,582 733 495 671 701

Rye 1,074 1,479 793 425 671 689

Oat 830 1,328 1,079 213 424 683
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Table 6. Grain yield and yield component of barley, rye and oat cultivated at the Yeongsangang reclaimed land.

Crops Grain yield Grains Spikes

kg 10a” No. spike'I No.m”

Barley 395 439 326

Rye 164 275 403

Oat 3251 33.8 420
Twudel Hi B3 AZAAN 5o T3 I X 55 9 62 7 58F FAHW, THAFIFS
o] 97] Wolty YaRnAA e B, 59, A2 wel 56 59 58 A 572 FAH} 52 UFA
o FAFFH FHFTHLALE AT DHAE Table  HME SN E Hok 6dS m oFE HEwst @
63 2t geolol @ o AU U A
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7} 350~450 kg 10a”,
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