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Effect of Difference in Soil Salinity, Compost and Additional Fertilizer
on the Grain Yield and Yield Components of Wheat in the
Newly Reclaimed Tidal Lands in Korea

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

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

Recently, upland crops cultivation instead of paddy crops are more popular and highlighted by increase of
social demand in agricultural land use. Especially, wheat cultivation for replacing of import food grain are
more interested by government, and it is urgently needed that possibility of wheat cultivation is evaluated in
the reclaimed tidal land. Crop cultivation is closely related with soil salinity and cultivation method in the
reclaimed tidal land. In order to evaluate possibility of wheat cultivation, effect of different application level
of compost and nitrogen additional fertilizer, also soil salinity on the grain yield and yield components of three
wheat cultivars was studied at the newly reclaimed Saemangeum and Hwanong tidal lands in Korea. 270-300
kg 10a" of grain yield were obtained at the experimental site in the Saemangeum reclaimed tidal land where
soil salinity was less than 4 dS m" during growing periods from December, 2009 to June, 2010. However,
almost no grain yield was obtained at the experimental site in the Hwaong reclaimed tidal land, where soil
salinity was more than average 8 dS m’ ranged from 2.0 to 25.9 dS m’ during growing period and then salt
demage was severe. Yield was significantly different among application level of compost and nitrogen
additional fertilizer in the newly reclaimed Saemangeum tidal land. However, it is considered that three
cultivars such as Chopum, Chogyung and Geumgang, have similar sensibility to soil salinity and fertilizer
level, because there is statistically no difference among ciltivars in Hwaong and Saemangeum, and also among
cultivars in the different levels of compost and fertilizer. Finally, it is concluded that wheat can be possibly
produced by reasonable fertilizer application in the Saemangeum reclaimed tidal land, but wheat cultivation is
impossible because of high soil salinity in the Hwaong reclaimed tidal land.
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Fig. 1. Location of experimental sites in the newly reclaimed Saemangeum and Hwaong tidal lands.



754

e~
o

=
o>
2
1

Table 1. Physical properties of the experimental soils before crop cultivation at the experimental sites of the newly

reclaimed Saemangeum and Hwaong tidal lands.

Particle distribution

Soil moisture

Site Depth - Soil texture - T
Sand Silt Clay FC WM
cm % e e % ----ee-
0-20 76.0 232 0.8 LS 15.9 4.8
Saemangeum
20-40 77.8 21.9 0.3 LS 14.9 4.0
0-20 7.6 83.7 8.7 Si 30.5 14.1
Hwaong .
20-40 36.5 53.5 10.0 SiL 27.8 8.7

'FC: Field moisture capacity, WM; Wilting moisture.

Table 2. Chemical properties of the experimental soils before and after crop cultivation at the experimental site of the

newly reclaimed Saemangeum and Hwaong tidal lands.

Sampling time Site pH EC

OM

Exch. Cation

Avail. P205

™' Mg2+ K Na
(1:5) dS m' g kg'] mg kg'l ----------------- cmol, kg'l ------------------
Hwaong 8.8 143 48 14 4.7 1.5 52 5.0
Before exp.
Saemangeum 7.1 1.9 20 44 0.9 1.8 0.68 32
Saemangeum
Control’ 7.1 0.12 21 51 0.9 2.0 0.63 1.4
After exp. s
Treat. 1 6.7 0.08 38 44 1.3 22 0.50 0.5
Treat. 2° 6.5 0.12 72 49 2.1 23 0.40 0.7

"Control was farmer’s conventional method treated by 8.4-3.6-4.0 kg 10a” for N-P,0s-Ko0 as basal fertilizer and 6 kg 102" for N

as first additional fertilizer.

"Treat. 1 was treated by application of 600 kg 102" of compost, 6 kg 10a" for N as second additional fertilizer and others were

same as control.

Treat. 2 was treated by 1,800 kg 102" of compost and others were same as Treat. 1.
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Table 3. Amount of applied fertilizer for wheat cultivation at the experimental site of the newly reclaimed Saemangeum

and Hwaong tidal lands.

Basal Additional N Total
Treat. Compost
N P,0Os K,O 1st 2nd N P,0Os K,O
kg 10a’
Control 8.4 3.6 4.0 6.0 - 14.4 3.6 4.0 0
Treat 1 8.4 3.6 4.0 6.0 6.0 20.4 3.6 4.0 600
Treat 2 8.4 3.6 4.0 6.0 6.0 20.4 3.6 4.0 1,800
Table 4. Chemical characteristics of compost used in the experiment.
T-N P,0s KO CaO OM Water
14.42 16.73 4.88 11.66 396 270
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Fig. 2. Changes in soil salinity during growing period of wheat at the experimental site of the newly reclaimed Saemangeum

and Hwaong tidal lands.
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Fig. 3. Changes in plant height and tillers during growing

reclaimed Saemangeum and Hwaong tidal lands.
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Fig. 4. Relationship between soil salinity and relative growth rate at the experimental sites of the newly reclaimed Saemangeum

and Hwaong tidal lands.

Table 5. Rainfall data recorded at Buan and Suwon stations of the Korea Meterological Administration near two reclaimed lands.

Rainfall in 2009

Rainfall in 2010

Site Nov. Dec. Jan. Feb. Mar. Apr. May Jun.
mm

Buan' 24.1 61.4 347 93.1 68.5 79.1 119.0 21.8

Suwon’ 68.2 18.7 26.9 56.7 78.7 58.6 100.7 116.1

"Buan is the nearest city of the Saemangeum reclaimed land.
*Suwon is the nearest city of the Hwaong reclaimed land.

o]t

o FAUSTFS QBT 3 dS mOlElR e Ak
=9 BF de=o] wstol] dARt 474] HolA| kA
ok Re7FAA| O] AL HEET) 4 dS m oA SR u}
o Aol Zhash RS Hld S8EAe) A9
TRollA] FA40] 022 Lehj BRI oF 13 dS
m oJt} Lee et al, (20032 =7} 84 dS m o5t
WRLE A80] kg slirtal H a1l al, Shon et al, (2009c)
L w5 9 At 6.0 dS mlollelA TelHIS
A0l Ae-g ®Htkal Rk A vjwd o AjukE
A= x5l 3 dS molEtE des HE ik

At W AggFo] uf A X3 A= dr
} 8~20 dS m ‘& ASEE 4 dS m Hr} EA| FAH o]

N rﬂ ™o
Ry 0*

B 2,
EE 10-15 dS m OM 50% oY HrElE FalE e
Ch= W1 (USSL, 1954)¢} Wl o] FAGEe] 222 ¢
2o W7} 4-12 dS m 2 FEB}IL 9l Bl (Knott
1962)} TR0 & uf G R|= dAsH| ASFo] B
o] Wub ope} gkolAE AlF FFL] FHol I
Slol AFE HE FFolA BeFo] A&H O k=
AFFS Bl Hor Kol g A|= of] Aol Fi
A orobx] WAui7F B7Hs Ao FehE Qo)

B e e e e i R
05E 59 Atolofl Apel=7] whize] ke
o] s ] vk LS| o= WA IS e
3} A7} Qle} Table 5= 7R Qo] 71AIE 4of| A

e 20, fig 5o Gl dlit Bl siokE ofs] 9
sfo] W AS7IZE F EUSES RARE Aol
Table 194 ¥ v} Zo] AFEFY 925w

_IL

flo

noi'

b



L _
758 &8N e UG - AR R
35 1 30 -
2 30 A s 25
£ 25 E
£ 25 S 20 4
£ 20 A 2 s
T =
10 4
Z 10 z
] 2
v 5 & 5 4
0 0 T T T T T 1
Dec27 AprS Apr.29  Mayl7 May.29  Jun.25 Dec29 Apr.3 Apr.25  Maylé May30  Jun27
—&— Surface(0-20cm) ~ *= Subsoil(20-40cm) 2 Subsoil(40-60cm) —&— Surface(0-20cm) = *= Subsoil(20-40cm) —-&- Subsoil (40-60cm)

Fig. 5. Changes in soil water content (weight %) during growing period of wheat at the experimental site of the newly

reclaimed Saemangeum and Hwaong tidal lands.

Table 6. Grain yield and yield components of wheat cultivated at the experimental site of the newly reclaimed Saemangeum

and Hwaong tidal lands.

Site Cultivar Grain number Weight of 1,000 grains Spike number Grain yield
No. spike’! g No. m” kg 10a"
Chopum 17.7 353 391 291
Saemangeum Chogyung 14.3 37.8 440 300
Geumgang 15.4 38.2 353 270
Chopum 4.1 9.0 12 1.0
Hwaong Chogyung 8.8 14.1 12 5.8
Geumgang 12.7 19.9 22 7.2
MUFESFO] BE 4.8%, AE 4.0%°|1, SFEYS HE B35l Table 62 A RFE7HAR|Q} ST X0 A 2
14.1%, A= 8,770tk B WskE i AvkaS A d 5 9 s 2ARE 7ﬂ°11‘%
S7I%F & EggEol 5% olde Ho| IAETA] The Syt A AuEs W EFE5S FENE YAl 5 l
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71 A 4, 599 EokgEo] 10-19%E 9%3Hako © JeRfa 9= A vmdt g Jujsirt Alskad e
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Table 7. F-test of analysis of variance for grain yield and number of spike of wheat cultivated at the experimental site
of the newly reclaimed Saemangeum and Hwaong tidal lands.

Character Factor d.f SS MS F-value
Total 120063
o Variety 2 205 102.5 0.71"
Grain yield ) -
Site 1 119568 119568 822.9
Error 2 291 145.3
Total 5 219712
) Variety 2 1519 759.5 0.65™
Spike number . -
Site 1 215841 215841 183.5
Error 2 2352 1176

ns

Aok
and

indicate non-significance and significance at 5% and 1% level, respectively.

Table 8. F-test of analysis of variance for grain yield of wheat experimented by split plot design consisting of three
cultivars, three fertilizer levels and three replications at the experimental site of the newly reclaimed Saemangeum tidal lands.

Factor d.f SS MS F-value
Block 2 7885 3942.5

Cultivar(A) 2 4320 2164.5 3.53™
Error(a) 4 2450 612.5

Main plot 8 14664

Fertilizer(B) 2 61679 30839.5 343"
AB 4 15129 3782.3 42"

Error(b) 12 10875 906.3

Subplot 18 89235

Total 26 103899

ns
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and " indicate non-significance and significance at 5% level , respectively, and " indicate significance at 1% level.
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Table 9. Comparisons of fertilizer treatments and cultivars for yield and yield components of wheat cultivated at the
experimental site of the newly reclaimed Saemangeum tidal land (Mean values within a column followed by the same
letter are not significantly different at 5% level by the least significant difference test, LSD).

Fertilizer Cultivar
Yield component Unit T I <
Control Treat 1 Treat 2’ Chopum Chogyung Geumgang

Yield kg 10a" 227a 289b 344c 291a 300a 270a
Biomass(DM) kg 10a" 1,087a 1,190a 1,472b 1,301a 1,255a 1,194a
Spike number No. m” 303a 409 470c 391a 440a 352a
Grain number No. spike'1 15.8ab 15.3a 16.3b 17.7a 14.3b 15.4b
1,000 grain weight g 35.4a 38.1a 37.7a 353a 37.8a 38.2a
Effective tiller ratio % 25.1a 26.3a 28.4a 27.7a 29.5a 22.5a
Harvest index % 22.4a 24.5a 23.5a 23.4a 24.1a 22.8a

"Control was farmer’s conventional method treated by 8.4-3.6-4.0 kg 102" for N-P,0s-K;0 as basal fertilizer and 6 kg 102’ for N

as first additional fertilizer.

"Treat. 1 was treated by application of 600 kg 102" of compost. 6 kg 10a" for N as second additional fertilizer and others were

same as control.

*Treat. 2 was treated by 1,800 kg 102" of compost and others were same as Treat 1.
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