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Newly reclaimed tidal land is known to be in low status of soil fertility. The incorporation of crop residue is an
effective method to improve soil properties and fertility in reclaimed saline soils. The objective of this study
was to evaluate the efficiency of rice straw (RS) application to improve physico-chemical properties of
saline-sodic soil and its contribution to productivity of whole crop bardey. Increasing rate of rice straw
improved growth parameter related to yield of whole crop barley, which increased tiller number significantly
(p<0.05).The yield increased by 15% (F.W) and 9% (D.W) in rice straw-amended plots. The content of soil
organic matter (SOM) in the surface soil (0-20cm) with rice straw incorporation increased by 5~9% (RS
2.5~RS 7.5) compared to RS 0, in which the content of SOM decreased after two consecutive cultivations.
Rice straw incorporation promoted soil physico-chemical properties and nutrient-availability of the test crop,
as indicated in change in soil bulk density, porosity and increased nutrient uptake of plant. Especially, the P
content and uptake of whole crop barey increased with increasing the rate of rice straw application. In
conclusion, the rice straw application at rates of 5.0-7.5 ton-ha™ in reclaimed saline soils effectively improved
soil properties and crop productivity, which has potentials to reduce the loss of chemical fertilizers and
facilitate the favorable condition for crop growth under adverse soil condition.
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Effect of rice straw application on fresh and dry weight yield of whole crop barely in Saemangeum reclaimed land.
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Introduction
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Materials and methods

A= AEE Aol A FE ] AuiA] HAHHZAAE 7]
A 9 HAREJaIE Ysty] flste] e A
Ao 2008 o) 2A3E FEXTH =AY
B R8 ZE XA Aol A 20123 109 5E 2014
6974 3d FF =5 Table 12 AlHX EQF9] o]
sFehdS UERd Zloltt, AFEYS F2E8 AIFERA]
A EQFS] pH 7,424 ¢S eI, EYF
ECE 1.4 dSm', ESO7]E F4e 31 g kg |, SR
27 mg kg ' O.& w9 Wk X|EHA npad|aa UEE 3
2k leolt} Eoko] AT 142 g cm ©, AL 46,4%
o]t} Table 2= Al AME-E HZ Q] 3ehy JEFS
Uehd Ao}, B sl Azof =23t HAS Aldst
o] ha@} 2.5, 5.0, 7.5 ton'ha " 2 (RS 2.5, RS 5.0, RS 7.5)
A8 HAFAIEE (RS 0) & SsiH| 29k Al-8-3F A3t
FHITE (NBE Fol 5 5 AYE 5o A1g4=ed H5
29| FAFFTS FFE Afstct. FH e akgek2 220



588 Effect of Rice Straw Application on Yield of Whole Crop Barley and Change in Soil Properties under
Upland Condition in Saemangeum Reclaimed Tidal Land

Table 1. Soil chemical properties of study soil in the experiment.

v pH EC’ oM’ Av. P,Os TN Ex cation (cmolc kg"l)
ear

1:5 dS m" g kg'1 mg kg'1 g kg'1 K Ca Mg Na
2012 7.4 1.4 3.1 27 0.03 1.08 0.9 2.4 1.2
2013 8.1 0.3 32 21 0.04 1.21 1.0 22 1.2

T-N: Total Nitrogen, "EC: Electrical Conductivity, foM: Organic matter

Table 2. Chemical composition of rice straw used in the experiment (2-year mean).

T-C T-N CN P05

Kzo CaO MgO NaZO

37 0.68 57 0.2

1.86 0.6 0.3 0.1
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Fig. 1. Meterological variation in whole crop badey cultivation during two growing season in Saemangeuem reclaimed land.
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Table 3. Effect of rice straw application on growth characteristics and productivity of whole crop barley for the 2-year cultivation.

2012~2013 (1% year)

2013~2014 (2" year)

(toaneE:“) Heading Plant height No of Tiller  Yield (ton ha")  Heading Plant height I\Tki)llzrf Yield (ton ha™)
date cm ea m” FW° D.W date cm ea m” Fresh Dry

NF 5.7 47a% 267a 6.5¢ 25 417 62a 287a 73d 2.1d
RS'0 5.1 91b 473b 28.1b 776 415 94b 489b 24.9¢ 6.5¢
RS 25 5.1 95b 541c 30.7ab 796 415 91b 513¢ 27.0b 7.8b
RS 50 5.1 91b 552¢ 33.8a 882 415 92b 569d 31.5a 8.7
RS 7.5 5.1 98b 562¢ 32.2a 84a 415 93b 570d 32.1a 8.8a

®F.W: Fresh weight,D.W: Dry weight,

NF : Non-Fertilization, RS :

Rice Straw application

*Numbers followed by the same letter within a column are not significantly different (Duncan’s test, p<0.05)

Table 4. Effect of rice straw application on soil chemical properties at whole crop barley field after harvest for the 2-year cultivation.

Treat. pH EC’ oM Av. 05 TN Ex cation (cmolc kg']) Bulk density Porosity
(ton ha™) o 1:5 dSm' gkg' mgke' gkg' K Ca Mg Na g cm” %
NF! 2013 8.0a* 0.2a 3.0a 3la 0.03a  0.64a 0.9a 2.0a 1.3a 1.47a 44.5a
2014 7.1A 0.3A 2.5A 33A 0.I5SA  0.64A 10A 23A 13A 1.41A 46.7A
RS' 0 2013 7.5b 0.3a 3.0a 49b 0.05a 054a 1.1b 2.2a 1.3a 1.46a 44.9a
2014 6.6B 0.3A 2.7A 47B 0.20B  0.63A 14B 29B 1.2A 1.34B 49.5B
RS 2.5 2013 7.8b 0.3a 4.0b 6lc 0.05a  0.62a 1.2b 2.2a 1.5a 1.39b 47.4b
2014 6.6B 0.3A 34B 58C 023C 0.63A 15B 29B 0.6B 1.25C 52.7C
RS 5.0 2013 7.6b 0.3a 4.1b 64c 0.05a 0.64a 1.2b 2.2a 1.0b 1.41b 46.8b
2014 6.5B 0.3A 3.8B 34D 023C 0.60A 16B 3.1B 0.8B 1.24C 52.9C
RS 75 2013 7.70 0.2a 4.3b 55be 0.06a  0.63a 1.2b 2.2a 0.9b 1.40b 47.3b
2014 6.5B 0.3A 39B 33D 023C 0.64A 16B 3.0B 0.8B 1.24C 53.2C

NF : Non-Fertilization, RS :

Rice Straw application, 'T-N: Total Nitrogen, 'EC: Electrical Conductivity, ‘oM: Organic matter
*Numbers followed by the same letter within a column are not significantly different (Duncan’s test, p<0.05)
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Treat. TN P05 KO CaO MgO Na,O

ton ha’' %

Iyear 2"year 1%year 2"year 1year 2"year 1%year 2%year 1%year 2"year 1%year 2"year

NF’ 0.55¢*  0.46d 0.18d 0.10d 0.80c 0.79¢ 0.05b 0.05b  0.15bc  0.13c 0.77a 0.60c

RS 0 1.06a 1.22a 0.22¢ 0.24c 1.31a 1.92a 0.07a 0.08a  0.15bc  0.15b 0.73a 0.88a

RS 2.5 0.98b 1.17b 0.39b 0.32b 1.31a 1.64b 0.08a 0.08a 0.17a 0.17a 0.60b 0.61b

RS 5.0 0.93b 1.18b 0.38b 0.34a 1.37a 1.71b 0.09a 0.08a 0.18a 0.18a 0.64b 0.82a

RS 7.5 0.79c 1.04c 0.42a 0.36a 1.25b 1.65b 0.08a 0.09a 0.16b 0.17a 0.61b 0.58b

’NF : Non-Fertilization, 'RS : Rice Straw application, "T-N : Total Nitrogen
*Numbers followed by the same letter within a column are not significantly different (Duncan’s test ,p<0.05)

| BNF mRS0 WRS25 ®RS5.0 ORS7ZS5 |

Yield (ton ha')
(]
o

FW |

2012-2013

2013-2014

F.W: Fresh weight, D.W: Dry weight
RS : Rice Straw application

Fig. 2. Effect of rice straw application on fresh weight yield and
dry weight yield of whole crop barley in Saemangeum reclaimed
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Fig. 3. Effect of rice straw application on N,P,K uptake of
whole crop barley as affected by different rice straw application
for the 2-year growth period.
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