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Effect of Intercropping of Spring-Sowing Rye for
Organic Soybean Cultivation

Yoon, Deok-Hoon - Nam, Ki-Woong

This study was conducted to investigate the sowing time and sowing methods of
the Rye(Secale cereale L.) for an organic soybean farming system. It can be seen
that there was no significantly differences on soil chemical properties in the
rhizosphere due to the Rye’s sowing season. A soil chemical properties due to the
Rye’s sowing date in spring, O.M.(g kg™) contents was increased at a late Rye’s
sowing dat, while on the other pH, Avail. P,Os(mg kg™") and CEC(cmol+ kg™)
were decreased. A highest yields of soybean was achieved at the plot which the
Rye was sowed on 20th March with two-line, 5 row and 70cm row-space.
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Table 1. Different sowing date of rye in the experimental field (2006)

Sowing Date of Rye Code
22 March M20
22 April A20
10 May M10
10 June J10
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Table 2. Treatment of plant for soybean and rye in the experimental field (2007)

Season Treatments Code
Rye 5 row cover, Soybean 50cm space F1
Rye 5 row return, Soybean 50cm space F2
Rye 5 row cover, Soybean 70cm space F3
Autumn
Rye Rye 5 row return, Soybean 70cm space F4
Sown Rye 5 row cover, Soybean 70cm space F5
(Rye reaping before 15days Soybean sown)
Rye 5 row cover, Soybean 70cm space F6
(Rye reaping before 30days Soybean sown)
Rye 2 line 5 row cover, Soybean 50cm space S1
. Rye 1 line 5 row cover, Soybean 50cm space S2
Spring
Rye Rye 2 line 5 row cover, Soybean 70cm space S3
sown .
Rye 1 line 5 row cover, Soybean 70cm space sS4
Rye no planting, Soybean 70cm space S5
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Table 3. Changes of chemical properties of field soil at the harvest time of soybean by
different sowing date of Rye (2006)

. oyl
Treatment " (dSESn _1) (goli\;'_l) @Ig szgoj_; Exch. cation (cmol™ kg™)

K Ca Mg
before” 53 0.7 0.7 372 0.06 1.6 0.6
M20 7.2 0.4 17 351 0.9 4.3 3.3
A20 6.2 0.2 1.8 299 0.6 2.6 1.6
M10 6.1 0.3 17 279 0.6 24 13
J10 6.0 04 2.4 274 0.5 20 0.9

Opt. Range 6.5~7.0 2.0> 2.0~3.0 150~250 0.4~0.5 6.0~7.0 2.0~25

*so0il sampled before Rye sown
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Table 4. Changes of chemical properties in rhizosphere by different soybean growth stage
according to the rye sowing season (2007)

Depth | Rye Soybean oH EC | OM_|Av. PO Exch. cation (cmol” kg)
(cm) Sown Growth stage* (ds m™) | (g kg™) | (mg kg™) K Ca Mg
before sown 6.3 0.3 11 47.0 0.6 5.0 2.1
Autumn middle 6.6 0.4 13 98.9 0.6 6.8 1.9
harvest 6.1 0.2 12 344 0.6 4.5 19
. before sown 6.7 0.4 0.9 39.9 0.6 4.1 19
Spring middle 7.2 0.3 0.9 35.0 0.6 5.6 2.1
harvest 6.0 0.3 0.9 39.7 0.5 4.6 1.6
before sown 5.0 0.3 0.7 7.1 0.3 25 1.0
Autumn middle 5.2 0.3 11 47.7 0.5 3.7 16
harvest 5.0 0.2 29 7.3 0.4 2.5 14
0 before sown 5.2 0.2 0.4 8.2 04 24 12
Spring middle 6.7 0.2 0.7 24.1 0.6 3.8 2.0
harvest 49 0.2 0.6 134 0.2 21 0.7
before sown 4.6 0.3 0.6 3.6 0.3 1.8 1.0
Autumn middle 4.8 0.3 0.6 6.7 0.3 2.7 11
harvest 45 0.2 0.6 6.2 0.4 2.2 14
0 before sown 48 0.2 05 5.8 0.2 11 0.6
Spring middle 5.0 0.2 0.6 11.9 0.3 18 0.9
harvest 4.7 0.2 0.6 11.3 0.2 18 0.5

* Soybean growth stage : before sown(07 June 2007), middle(01 August 2007), harvest(31 October 2007)
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Table 5. Distribution of soil microbial groups
Treatment Bacteria . Fungi \ Actinomycetef
Year Plots Code (CFUlg, X10%) (CFU/g, X10% (CFU/g, X10%
M20 57.1 4.2 85.2
A20 53.3 10.8 721
2006
M10 34.6 9.6 40.0
J10 20.8 11.3 59.6
Autumn Rye Sown 78.8 16 4.9
2007
Spring Rye Sown 46.6 13 3.8
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a) with Rye in 57DAS b) without Rye in 57DAS

Fig. 1. Plots view due to growth stage of soybean.

Table 6. Yields and yield components of soybean with rye sown in spring

Plots code Sterr(lcr:;eight Pods per plant | Seeds per pod Wt of (;)0 Oseeds (ngliil)g%;.z)
M20 51.7 51.6 1.75 21.9 152.2°
A20 40.7 331 181 230 55.9°
M10 39.7 327 1.83 21.0 57.6°
J10 40.6 24.2 1.93 215 56.2°
S1 51.7 24.2 1.07 27.1 63.6°
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Plots code Ster?crr:];:ight Pods per plant | Seeds per pod Wt Of(;)o Oseeds (ngli?(I)((j)ZTn'z)
S2 56.6 40.7 1.04 235 97.8°
S3 60.7 42.4 1.52 28.4 121.8°
S4 54.4 44.8 1.41 33.0 117.4°
S5 61.3 28.0 0.45 26.4 46.8°
* DMRT at 5% level

Table 7. Yields and yield components of soybean with rye sown in autumn

Plots code Ster?cnrliight Pods per plant | Seeds per pod we Of(;)o Oseeds (ngli?(I)((j)ZTn'z)
F1 63.7 32.7 0.71 24.3 56.7°
F2 57.6 35.1 1.00 241 60.3°
F3 56.9 29.6 1.03 22.3 31.7°
F4 555 11.9 0.93 225 15.4
F5 56.3 355 1.03 26.1 45.1°
F6 55.2 23.8 0.68 18.6 18.0
* DMRT at 5% level
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