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Crop development and nutrient availability are strongly influenced by soil salinity levels. This study was
conducted to investigate the effect of rice straw and nitrogen (N) fertilizer for silage barley under various soil
salinity levels at Saemangeum reclaimed tidal land. Three levels of rice straw (0, 2.5, 5.0 ton rice straw ha'l)
and N (0, 150, 225 kg N ha'l) were applied at 0.04, 0.23, 0.35% soil salinity levels. Biomass yield of silage
barey was influenced by the interactions between rice straw application and N fertilization. Although there
was no single effect of rice straw application on biomass yield, it was significantly increased with N
application and a rice straw application of 5.0 ton ha'. Sodium content in silage barley was significantly lower
at 0.04% salinity level, and but it was statistically increased with increasing soil salinity levels. Forage
qualities such as total digestible nutrients and relative feed value of silage barley were significantly higher with
N application at 0.04% salinity level, but there was no effect of rice straw application. Soil organic matter
content was increased with N and rice straw application regardless of soil salinity level. The results of this
study showed that the effect of rice straw and N fertilization on silage bardey was influenced by soil salinity
levels, which indicates that the management practice of silage barley at Saemangeum reclaimed tidal land
should consider soil salinity levels.
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Introduction
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Table 1. Characteristics of Saemangeum reclaimed tidal soil used for this study at pre-experiement stage.

Soil . Exch. Cation
Plot . pH OM Av. P,Os Av. SiO,
Salinity K Ca Mg Na
(%) (1:5)  (gkg')  (mgkg") (mg kg') oo e
Site 1 0.04 6.6 2.6 31 82 0.69 13 29 1.2
Site 2 0.23 7.8 23 36 85 0.76 L1 2.6 L1
Site 3 0.35 7.5 2.1 33 95 0.83 1.0 25 1.0
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Fig. 1. Effect of nitrogen (N) fertilization on fresh weight
yield of silage barley with different soil salinity levels.

** indicates that the mean was significantly different from
the value on 150 kg N ha” at 95%level.
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Fig. 2. Interaction effect of nitrogen (N) fertilization and rice
straw application on fresh weight yield of silage barey.
Mean values with different letters were significantly
different at 95%]level.
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Table 2. Number of stems, fresh and dry weight of silage bardey with rice straw and nitrogen (N) application under various soil
salinity levels.

No. of Stem Biomass Yield (kg ha™)

Treatments 1 Percentage of DW
(No. ha™) Fresh Weight Dry Weight

Soil salinity (S, %)
0.04 4,198 24,688 6,135 19.8
0.23 3,658 24,644 5,665 18.4
0.35 4,574 27811 6,310 17.5
p-value 0.7962 0.9061 0.9513 0.8619
LSDo s NS NS NS NS
Rice straw application (RS, ton ha'l)
0 3,132 22,700 5,329 17.9
2.5 4,406 24,938 6,196 19.6
5.0 4,892 29,506 6,586 18.3
p-value 0.4007 0.6950 0.8300 0.9161
LSDy.0s NS NS NS NS
N fertilization (N, kg ha™)
0 719 3,478 248 6.9
150 5,738 36,100 8,706 242
225 5,974 34,567 9,157 24.6
p-value <0.0001 <0.0001 <0.0001 <0.0001
LSDo.0s 1,320 4,720 1,088 2.5
F-value for interaction effect
Interaction (S X RS) 1.31 0.64 0.64 0.58
Interaction (S X N) 0.73 5.48%** 0.82 0.97
Interaction (N X RS) 0.99 4,02%* 1.53 2.86

** indicates that the interaction effect was significant at 95% level.
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Table 3. Nitrogen (N) absorption amounts and N utilization ratio by silage barley in response to rice straw application and N
fertilization under various soil salinity levels.

Treatiment Rice Striw Levels of N fertilization (kg ha)
(ton ha™) 0 150 225
kg ha
Soil salinity RS 0 6.0 118 (73.4) 107 (45.1)
0.04% RS 2.5 22 141 (88.0) 126 (59.1)
RS 5.0 1.0 133 (83.7) 132 (52.9)
o RS 0 2.8 106 (65.6) 95 (45.6)
smé;izmy RS 2.5 1.4 96 (65.2) 145 (61.3)
RS 5.0 23 84 (76.2) 120 (50.1)
o RS 0 1.8 101 (62.2) 109 (53.6)
501(1)0382})1/?”-‘/ RS 2.5 1.1 104 (70.6) 121 (61.1)
RS 5.0 22 105 (72.4) 134 (67.0)

** mean values with different letters were significantly different at 95% level.
Values in parenthesis indicates N utilization ratio (%).

Table 4. Chemical composition of silage barley in response to rice straw application and nitrogen (N) fertilization under various
soil salinity levels.

Treatment N TP KO CaO MgO Na,O

RS 0 136" 0.42° 2.06" 0.09" 0.17* 0.41°

RS 2.5 136" 0.43° 1.99° 0.09" 0.19" 0.50"

RS 5.0 1.21° 0.44" 1.99° 0.09" 0.20" 047"

Soil salinity 5 2 5 2 a .
0.04% NO 1.06 0.46 1.70 0.11 0.24 0.37
N 150 1.42° 0.43° 2.11° 0.08° 0.16° 0.52°

N 225 1.46" 0.40° 2.24° 0.08° 0.16° 0.50°

Mean 1.314 0.434 2.014 0.094 0.194 0.46B

RS 0 1.22° 0.39" 2.20° 0.09" 0.17" 0.59"

RS 2.5 1.12° 0.44° 1.96" 0.09" 0.20° 0.61°

. RS50 1.13* 0.38" 211 0.09° 0.19° 0.55"
SO‘&;}Z“W NO 0.89" 0.46' 1.82° 0.11° 0.24° 0.50°
N 150 1.22° 0.35" 2.18° 0.07° 0.16° 0.63"

N 225 1.36" 0.39® 228" 0.08" 0.16" 0.61°

Mean 1.164 0.044 2.094 0.094 0.194 0.584

RS 0 1.10" 0.38" 2.06" 0.10° 0.19" 0.58"

RS 2.5 1.07° 0.38" 1.97° 0.10" 0.21° 0.53"
RS 50 1.19° 0.43" 1.96° 0.10" 0.23" 0.57"
SO'(I).;;Z"W NO 0.96" 0.43" 1.64° 0.12" 0.26' 0.39°
N 150 1.15° 037" 2.13° 0.09° 0.19° 0.59"

N 225 1.24° 0.38" 222 0.09° 0.19° 0.70"

Mean 1.124 0.394 2.004 0.104 0.214 0.564

"TN: total nitrogen, TP: total phosphorus.
a-c, A-B

mean values with different letters were significantly different at 95% level.

(68.8% vs. 60.5%), FAH folie Holx gpgleh, W Ao ARA ety me HEAge] ofF Hn
AR 4ol 882 HE EY A% EollA 150 kg ha ' 2] AEAY shetede A7 dde WA e AR Y
7} 225 kg ha Wt o] &8 Miolg-Eo| Lehtt EPATh (Table 4). 22y, AR A2 FALTH



370

K s S7HIF e, Cadt Mgo] 3
2 Yebstth, ueE] AEAW Na dhge] 7
7F 7P 22 0.04%014 THE = EQksolA] Bt
ek Ho|a 99l EoF dw 0.04% AlFTLo)Al<]
Na?] grFe Anla Algo] ofsf FaFe A kA,
EY de=rt S7FaE dan|ae] oF Na TR
7Fohe 73S Bl

-

=

NZ7HR] 24 DAl B9 o] ue 1
AGRF 9 A AEE ARele) AR BrHs Table
59} ek, Zeha o] GRS Aol el uet 5.9%004 12.2
% Aol Uekton] WaRo] AgoR ZEhY g
© Z/15te AT Holth, B GEE9] 7l mE
Shae) GRS Pashe ATS HAXE, SANOE §
N (pvalue =0, 12472 Holx] Ugko™ HAAG A
2G| ol f4S Holx R, AR 7h
218 Bkt glo] FHAA BEAH L (NDRS A

XA E-8AHG4 (ADF)= 23+ A E7} =9 (Song et
al., 2009) o] o]&slo] ZFAIRQ AhA A=A

)

Effect of Soil Salinity Levels on Silage Barley Growth at Saemangeum Reclaimed Tidal Land

(RFV), 7t

o 4] NDFQ} ADFE=
SR 76l
T oA A
ADFRlFo] 7P WA UrE‘r‘*EP O]L NDF7} zﬂ%@,
(DMD T} F-0] AetAlE vehie, 24 W ND
S7FhH DMIZF sk =jw ADF= 71423}
(DDM) 2t F-0] A34A|E 7HA ADF ghego] Z-7FshH D
431 Bl A3 Pdo] ok, TDNI}F RFV-S E9F
1 0,04%0 A Z47F 70,3%9} 1388 714 =2 3re B
on BoF AEry} ZyleeR 7tadks S W)
TDNO| 255 7152] 48ke= JdEol S71sto] Al=
24 2|3t 70| =1 RFVZIO| H842 ALREEA Q) 7}
27} &2 AL ou|3it} (Song et al., 2009), H4x H|FEA]

L] 23+ TDNZ} RFV 1S ZA H|ZALo] 93 =715}

E‘F“
lu} l:I
4 o
<>¥“-

of & ?5‘

RS Belon], B3] @Esl 7H W 0,040 4
Am|520] A|§-0.% TONI RFV glo] S718hs 2o 1}
ERt Qi rt W A ofollA] AsulR Ao o ue)

o) AAAT} el ARe walh Hwe] 2Rl

Table 5. Forage quality of silage badey in response to rice straw application and nitrogen (N) fertilization under various soil

salinity levels.

Treatment cp NDE ADF DN RFV
(%) (%) (%) (%)

RS 0 10.2° 46.9° 22.8° 70.9° 141°

RS 2.5 10.5° 48.4° 23.7° 70.2° 135°

RS 5.0 9.8 47.9° 24.2° 69.8" 136"

Soil salinity b . " 5 5

0.04% NO 7.1 50.7 24.9 69.3 128

N 150 11.2° 45.7° 2.6 71.1° 145°

N 225 12.2° 46.9° 23.2% 70.5% 140°

Mean 10.24 47.7B 23.6B 70.34 1384

RS 0 8.7° 49.1° 23.9° 70.0° 133"

RS 2.5 8.7 50.0° 25.0° 69.1° 129°

o RS 5.0 8.5 50.1° 24.9° 69.2° 129"

SO‘(I).ZSZ‘E,Z“W NO 5.9; 53.4° 26.52 68.0' 119°

N 150 9.6 47.4° 232 70.6" 139"

N 225 10.5° 48.4° 24.1° 69.8" 135"

Mean 8.74 49.74B 24.6AB 69.54B 1314

RS 0 8.3 50.4" 253 68.9" 128"

RS 2.5 7.5 51.4° 26.2" 68.2" 124"

Soil salini RS 5.0 8.7 51.5° 26.5" 68.0" 123
011 salint

0350, Y No 6.4° 53.5° 265 68.0' 120°

N 150 8.6° 50.8" 26.0" 68.4" 126"

N 225 9.5 49.4° 25.6" 68.7" 130"

Mean 8.24 51.14 26.04 68.3B 125B

'CP: crude protein, NDF: neutral detergent fiber, ADF: acid detergent fiber, TDN: total digestible nutrients, RFV: relative feed value.

a-c, A-B

mean values with different letters were significantly different at 95% level.
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Table 6. Soil chemical properties at post-harvesting of silage barley in response to rice straw and nitrogen (N) fertilization under

various soil salinity levels.

Exch. Cation

Treatment pH NOs-N Av. P,Os Av. SiO;
Ca Mg Na
(1:5) (g kg (mg kg [T 0 N — cmole kg~ —-----mmmmmmee e
RS' 0 6.6 1.28 43 153 0.63 1.4 2.3 1.1
RS 25 6.7 1.68 45 155 0.55 1.4 2.5 0.9
Soil salinity RS 5.0 6.3 0.69 53 159 0.50 1.2 2.4 0.8
0.04% NO 7.2 0.64 30 141 0.62 1.3 23 1.1
N 150 6.4 1.79 34 155 0.51 1.3 2.4 0.9
N 225 6.0 1.59 58 167 0.47 1.3 2.4 0.8
RS 0 6.8 0.64 45 156 0.63 1.5 2.6 1.6
RS 2.5 6.9 0.84 47 159 0.55 1.4 2.7 1.1
Soil salinity RS 5.0 7.3 0.75 51 165 0.51 1.2 2.7 1.3
0.23% NO 7.1 0.66 33 144 0.63 1.4 2.8 1.4
N 150 7.0 0.77 43 155 0.52 1.3 2.7 1.0
N 225 6.9 0.81 58 174 0.46 1.3 2.6 1.1
RS 0 7.7 0.78 34 157 0.65 1.4 2.7 1.7
RS 25 7.6 0.82 39 165 0.57 1.2 2.8 1.5
Soil salinity RS 5.0 7.6 0.98 42 169 0.56 1.2 2.7 1.5
0.35% NO 7.9 0.64 30 151 0.65 1.3 2.8 1.9
N 150 7.5 0.96 35 161 0.56 1.3 2.8 1.4
N 225 7.4 0.98 40 167 0.51 1.2 2.6 1.4

'RS: rice straw application (ton ha']), N: nitrogen fertilization (kg ha'])

4 4
Soil Salinity 0.04% Soil Salinity 0.23%
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£

3 — — o
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Fig. 3. Changes on organic matter content in response to rice straw application and nitrogen (N) fertilization under various soil

salinity levels.
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