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Incorporation Effect of Green Manure Crops on Improvement of Soil
Environment on Saemangeum Reclaimed Land during SorghumxSudangrass
Hybrid Cultivation
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Kwang-Min Cho, Sang-Bok Lee, and Gyeong-Bo Lee

Department of Rice and Winter Cereal crops, NICS, RDA, Iksan 570-080, Korea

This study was carried out to investigate the incorporation effect of green manure crops (GMC) such as the
hairy vetch on improvement of soil environment in reclaimed land during sorghumxsudangrass hybrid (SSH)
cultivation over the past three years from 2009 to 2011. Plots consisted of conventional fertilization (CF) and
incorporation of GMC were divided by rates of additional nitrogen fertilizer (100 kg ha'l) and decreased
percentage of 30-50-70-100 fertilization in addition to non nitrogen fertilization (NNF). Soil physico-chemical
properties, growth and yield potential were examined. The results were as follows. The testing soil was
showed strong alkaline saline soil with low organic matter contents and less available phosphate while
exchangeable sodium and magnesium were higher. Soil salinity was increased during cultivation of summer
crop. However, SSH was not affected by salt content. The fresh weight of GMC at incorporation time was
18,345 kg ha™. Content of total nitrogen at incorporation time was 3.09% and the C/N ratio was 12.8. Fresh
and dry matter yield of SSH were higherin the order of 30%, CF, N50%, N70%d, N100%, and NNF. Fresh and
dry matter yield of SSH increased in the order of CF (55,050 kg ha™', 16,250 kg ha™), N contents from 30% to
9%. Soil physical properties, such as bulk density were decrease with incoporation of GMC, while porosity
was increased. Soil chemical properties, such as pH was decreased while content of exchangeable calcium,
available phosphate, and organic matter were increased. Also contents of exchangeable sodium and potassium
were decreased with incorporation of GMC than those before experiment. Thus, we assumed that
incorporation of hairy vetch was more effective that can lead to reduce chemical nitrogen fertilizer and to
improve soil environment in cultivating SSH on Saemangeum reclaimed land.
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Table 1. Physical properties of soil used in this experiment.
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) ) ) Three phases .
Soil hardness Bulk density Porosity - — Soil texture
Solid Liquid Gaseous
kg em” Mg m’ % %
2.56 1.56 41.2 58.8 29.3 11.9 SL

Table 2. Chemical properties of soil used in this experiment.

Exch. cation

pH oM’ Avail. P,0s

K Ca Mg Na
1:5 g kg'] mg kg'] cmol. kg'l
8.0 1.8 26 2.04 0.8 2.3 2.70

+Organic matter
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Table 3. Biomass, nitrogen production, and C/N ratio of
green manure crop.

. . Nitrogen .
Fresh ht ht C/N rat
resh weig Dry weig] productivity ratio
kg ha
18,345 3,225 98 12.8

U

Fig. 1. Growth status of green manure crops.

Table 4. The mineral nutrients content of green manure
crop.
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Table S. The change of surface soil salinity during winter-
summer crops cultivation.

Oct.  Nov.~Feb. Mar.~May. Jun.~Aug. Sep.
dS m"
0.84 0.57 0.43 1.16 0.26

Fig. 2. Growth status of sorghumxsudangrass.

Table 6. Growth and yield potential of sorghumxsudangrass
hybrid.

Treatments’ Pl,a nt No. of Yield
height ~branch Fresh matter Dry matter
cm  ea plant'I ------ kg I —
CF 2658° 482 55050b  16,255b
N30%Decrease 268a 5.3a 58,690a 17,695a
N50%Decrease  258b 49a 47,885¢ 13,805¢
N70%Decrease  255b 4.7a 44,540c¢ 12,705¢
N100%Decrease 247b 4.2b 41,610c¢ 11,475¢
NNF 220c 3.2¢ 23,225d 7,160d

T-C T-N P,0s K,O

%
1.36

CaO MgO NaO

39.7 3.09 0.43 0.70 0.46 0.52

'CF : Conventional fertilization, NNF : Nitrogen non fertilization
*The same letters in the table indicate no difference at
0.05 significance level.
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Table 7. The change of soil physical properties after experiment.

Three phases

Treatments’ Soil hardness Bulk density Porosity - —
Solid Liquid Gaseous
kg cm” Mg m> % %

CF 3.15 1.32 49.6 50.4 31.0 18.6
N30%decrease 3.11 1.33 49.8 50.2 32.1 17.7
N50%decrease 3.49 1.32 50.0 50.0 30.7 19.3
N70%decrease 3.60 1.33 49.7 50.3 31.7 18.0
N100%decrease 3.70 1.31 50.3 49.7 30.7 19.6

NNF 3.29 1.35 49.1 50.9 32.5 16.6

'CF : Conventional fertilization, NNF : Nitrogen non fertilization
Table 8. The change of soil chemical properties after experiment.
¥ . exch. cation
Treatments pH oM Avail. P,0Os
K Ca Mg Na
1:5 g kg’ mg kg’ cmol. kg
CF 6.1 5.1 43 0.66 1.5 23 1.85
N30%decrease 6.3 5.0 54 0.62 1.4 23 1.60
N50%decrease 6.3 52 50 0.59 1.5 23 1.80
N70%decrease 6.6 4.9 57 0.71 1.4 2.3 2.05
N100%decrease 6.8 5.1 59 0.65 1.3 23 1.60
NNF 7.6 4.7 49 0.75 1.3 2.2 1.65
'CF : Conventional fertilization, NNF : Nitrogen non fertilization
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