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Changes of Soil Physical Properties by Glomalin Concentration and
Rice Yield using Different Green Manure Crops in Paddy

Weon-Tai Jeon, Ki-Yeong Seong, Min-Tae Kim, Gye-Jeong Oh, In-Seok Oh, and Ui-Gum Kang

National Institute of Crop Science, RDA, Suwon 441-857, Korea

This experiment was conducted at Sinheung series (fine loamy, mixed, nonacid, mesic family of Fluvaquentic
Endoaquepts) in 2007 to 2008 at the National Institute of Crop Science (NICS), RDA, Suwon, Gyeonggi
province, Korea. Three kinds of green manure crops (hairy vetch, barley, rye) incorporated in soil for rice
cultivation. 6.3 kg N 10a”, and 3.2 kg P,0s 10a" were applied to rye and barley plot before rice transplanting.
Chemical fertilizers had not been applied to hairy vetch plot. Glomalin concentration, soil bulk density, and
porosity were measured in soil from different green manure crops incorporation after rice harvesting in paddy.
Soil bulk density and porosity after rice harvesting improved at surface soil of hairy vetch incorporation plot.
Degree of water stable aggregates increased all green manure incorporation plots. Glomalin concentrations
significantly increased at hairy vetch incorporation treatment. In barley plot, the concentration of glomalin
increased at 10-20 soil depth. There were no differences relationship between soil carbon, and glomalin
concentration, but relationship between soil aggregate stability, and glomalin concentration significantly
positive under green manure crop-rice cropping system. Rice yield decreased at hairy vetch incorporation plot
because of field lodging. We suggested that hairy vetch incorporation should be considered about application
amount, and water management using rice cultivation because of soil properties changes.
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Fig. 1. Layout of partial tillage seeding (left), and seeder (right).
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Table 1. Biomass, nitrogen production, and C/N of different green manure crops in paddy.

Fresh Dry Nitrogen C/N
Green manure crops . . .. .
weight weight productivity ratio

kg 10a” kg 10a’ kg 10a”
Hairy vetch 2,100 384b 10.8 14.3
Barley 1,900 488a 6.3 48.8
Rye 1,600 461a 4.1 61.1

* different letters indicate statistical significance at the p =

0.05 level.

Table 2. The changes of soil porosity, bulk density, and degree of water stable aggregates by different green manure

crops after rice harvesting.

Crop

. Soil depth Porosity Bulk density Water stable aggregates
rotation systems
cm % Mg m” %, >250 ¢m
0-10 57.3 1.13 39.9
Mono culture
10-20 55.8 1.17 47.0
. . 0-10 59.9 1.07 61.6
Hairy vetch-Rice
10-20 55.1 1.19 66.5
Barley-Rice 0-10 59.3 1.08 53.7
10-20 58.0 1.11 56.9
Rye-Rice 0-10 62.0 1.01 46.6
10-20 54.8 1.20 55.2
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Fig. 2. The changes of glomalin concentration by differ-

ent green manure crops after rice harvesting.
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Table 3. Rice yield, yield components, and field lodging using green manure crops.

Crop rotation systems Panicle Spikelets Filled grain ratio 1,000-grain weight Rice yield  Field lodging
no. hill’! no. panicle'] g kg 102" 0-9
Mono culture 17.3 87 83.4 22.1 522a 0
Hairy vetch-Rice 19.7 84 88.5 21.3 493b 5
Barley-Rice 18.3 76 88.0 21.3 518a 0
Rye-Rice 15.1 77 83.4 222 498b 0

* Different letters indicate statistical significance at the p = 0.05 level.
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