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Effects of Barley Straw Application on Growth and Yield in Soybean

Su-Kyeong Kim*', Beom-Young Son**, Dae-Ho Kim*, Eun-Seok Kim* and Dong-Ju Kang*

*Kyongnam provincial ARES, Chinju 660-370, Korea
**National Crop Experiment Station, R.D.A., Suwon 441-100, Korea

ABSTRACT : Barley straw is a good source of organic
matter for next crop growth following barley. This study
was conducted to investigate effects of barley straw appli-
cation methods (application, removal, or incineration) on
growth and yield in soybean cultivation following barley.
A soybean variety, Eunhakong, was sown on 12 June with
drill-seeder attached to tractor after tillage. Barley straw
application resulted in increase in organic matter content
compared to removal and incineration of barley straw,
and soil physical properties such as water content and
porosity, were improved by application and incineration
of barley straw. Weed occurrence was deterred by 44% in
barley straw application and by 31% in barley straw in-
cineration compared with removal of barley straw. Num-
ber and dry weight of soybean nodules were more abun-
dant in barley straw application than the other treatments
at V4 and R2 stages. Barley straw application had less top
dry weight than barley straw removal but greater than
incineration of barley straw about 30 days after seeding,
However, barley straw application caused greater top dry
weight 90 days after seeding. Root dry weight was not
affected by barley straw application method at all growth
stage. There're no significant differences in soybean yield
among barley straw application methods.

Keywords : barley straw, soybean, organic matter, weed, nod-
ule, yield.
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Table 2. Changes of organic matter content as affected by barley
straw application methods after soybean seeding in soil.

Application  Before After soybean seeding (month)
method seeding 1 2 3 4
g/ke
Removal 335 252 295 27.9
Application 275 315 314 287 30.9
Incineration 333 30.6 28.7 26.9
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Table 3. Comparison of physical properties as affected by barley
straw application methods after maturity.

A?ggég:jon dgr;lslil;y I\(/:I(())rllsutal:lrte S?hd ratio  Porosity
glem’ %

Removal 1.00 19.1 38.0 62.0

Application 097 208 36.6 63.4

Incineration 0.91 19.8 34.6 65.4

LSD(5%) NS' 1.60 NS 2.22

CV (%) 5.58 2.02 474 0.81

NS : not significant at 5% probability level.

Table 1. Changes of chemical properties as affected by barley straw application methods at maturity of soybean in experimented soil.

Samoline i Application pH OM EC P,0s Ex. Cat. (cmol*/kg)
ampling time )

method (1:5) (gkg) (dS/m) (mg/kg) K Ca Mg
Before seeding - 6.1 275 0.68 716 0.86 3.02 323

Removal 6.1 279 0.52 746 0.84 5.57 2.58
Maturity Application 6.1 309 0.55 732 0.93 542 2.68

Incineration 6.1 26.9 0.30 748 0.94 6.15 2.02
LSD (5%) NS* 25 NS NS NS NS NS
CV (%) 221 2.75 27.15 73 10.87 20.42 35.12

NS : not significant at 5% probability level.
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Table 4. Weed occurrence as affected by barley straw application
methods at 45 days after seeding in soybean field.
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Table 5. Number and dry weight of nodules as affected by barley
straw application methods at V4 and R2 stage of soybean.

Application ~ No. of weeds Dry weightof  Inhibition
method (no./m>) weeds (g/m?) ratio (%)

Removal 551 335 -

Application 419 18.6 44

Incineration 512 232 31

LSD(5%) 79.3 94

CV (%) 7.1 16.5
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o No. of nodules Dry weight of nodules
Application (no./m?) (g/m?)
method 7 "

V4 R2* V4 R2
Removal 985 2,199 1.6 7.8
Application 1,066 2,377 2.1 8.5
Incineration 974 2,031 1.5 7.0
LSD{(5%) NSt 285.2 0.2 1.1
CV (%) 4.0 5.7 53 6.2

*V4 : Fourth node (at 30 days after seeding)
*RZ Full bloom
NS : not significant at 5% probability level.
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Table 6. Changes of top and root dry weight in soybean as affected by barley straw application methods after seeding.

Application Top dry weight (after seeding) Root dry weight (after seeding)

methods 30 days 47 days' 60 days 90 days 30 days 47 days' 60 days 90 days

g/ m’
Removal 33.6 209.6 462.5 824.6 83 345 56.6 594
Application 233 168.9 415.0 963.0 8.9 33.0 59.8 61.9
Incineration 284 175.6 430.1 952.9 9.1 36.0 61.8 71.7
LSD(5%) 7.3 NS! NS NS NS NS NS NS
CV (%) 11.3 14.2 58 83 10.7 153 7.1 11.7
R2 stage(full bloom)

NS : not significant at 5% probability level.
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Table 7. Comparison of soybean growth as affected by barley straw application methods.

Application Seedling Flowering Maturity Plant No. of main stem No. of
methods stand rate date date height node branches
% cm / plant
Removal 92b* 31 July 3 Sept. 61b 12.3b 4.4a
Application 98ab 31 July 3 Sept. 62b 12.1b 3.8b
Incineration 100a 31 July 3 Sept. 76a 13.3a 3.4b
"Means followed by the same letter within a column are not significantly different at 5% probability level.
Table 8. Yield component and yield of soybean as affected by barley straw application methods.
Application No. of - Pod setting ratio 100-seed- .
methods  harvested plants No. of grains No. of pods 4 seed 3 seed 2 seed 1 seed weight Yield
plant/m? fplant % g MT/ha
Removal 26.1b 111.3a 44.0a 7 47 36 10 12.3b 3.08a
Application 29.3b 96.5ab 38.0ab 7 50 32 11 12.3b 2.838a
Incineration 28.0a 77.2b 31.9 8 40 38 14 12.9a 2.84a

*Means followed by the same Ietter within a column are not significantly different at 5% probability level.

Qo] F3} & FAHsel TA] FEAAT} ST LR
ol 7 EoR B I Wol YRS Fuo] 4T
Aew ARET. Al 4571 HAF AL PHol
HE Aol YNOH, AL weld A8l s Az
71 75el9ict.

FUTHA 3 FF

B A8 2 AA, Az e FHTE8A W FEE
Table 841 B, BEF AlgoA A U L Fe 7l
Ag7t A, 29T, 100895 BEld 7oA A
Ao g ol AT At Fvt AWV WEe R A"
o} e HHE Algo] HEF AAd ¥ 6%EE A
HEH, ole Buld AJgoF iAol EHRAERIUK
oz AEA Aol BRA A|Ad vls) A3l FHFEL
Aol G 3 AoR AZNEHAG ES BEF Algo] &
zho)) HlEiM= 2% S5EE Aol TAE Fo4e 8l
o} o] S(1985)% wioA] w3lF Azto] BIIF Algof Hls|
Zraths 97 2342 B3 vl Qg olgidl AAE njR
of B o Ha] F3F F Aulr] 837 A 8-S FivlolE o)
oJ& 271 ASo] AP, BElE ¥aro] IAHAAN §7)
o) g32 3] A8 BAEY g ese] At &
A2 shsAlol JevE Jisd 3 7] S-S MRSk A
o] ulz] & Zo2 waEm, A spau] xhelollA{e] HEl
A e H3F AA =5 A FHE) A8 AENCR,
F71E gL B B4 A, x4 oA 59
Bt 2BZ @R A9 2] $2 F AjEAs s
7] flEiME 25 233 F5E03 REE Algo e 2
71 B8 A A AnAA B3y 5 A 2 A

7F Holof & Ao ASHA Al 23 Bl B 8

Al slgol Brks Z21g 1T & U
wm =

WFFzt F AuiA] BElRe] Al gEHE e 28
HElZ A, AlA 9 a7t mE BY olstEy B Feo) A
3} ekl vlx)= gl tiskd AESY HE ok
o3t 2

1. HEZE Al83F Bl {7188 Bl AA 9 &
7Rk e g 5 B i &% dsith

2. Az 1z AAC vlg] 2EE AjLA 44%,
27l 319% A= AT

3. 27T 2 2R AESS B AlgoA i

4. AEA AEFE HYA AEdA AdEe 3 F 30
A7 BElE AAd s Aoy, 2 o] F A= A
o|7} giglem, et W AS7IZE FeF By A Wy
o W& zjol= ST

5. e B3l AHEubde] e ol Xole fiich

51 R3CAR

Chung, C. H. and K. S. Kim. 1989. Effect of barley straw on the bio-
chemical properties in the submerged soil. Korean J. Soc. Soil.
FERT. 22(2) : 93-99.

g3, 9, olFo. 1982, =, B P, g7y, 54, 44
guH)e] FeiY TEAIE. $71 APATFEILA. pp. 698-
710.

Harper, S. H. T. and J. M. Lynch. 1982. The role water-soluble compo-



H3EH AB0| 32| 45

nents in phytotoxicity from decomposing straw. Plant and Soil. 65
1 11-17.

Kim, D. H., S. K. Kim, C. H. Heo, D. J. Kang, and Y. S. Lee. 1994,
Growth analysis as affected by different plant habits and seeding
dates in soybean. RDA J. Crop. Sci. 36(2) : 113-122.

Kwak, S. S. and K. U. Kim. 1984. Effect of major phenolic acids
indentified from barley residues on the germination of paddy
weeds. Korean J. Weed Sci. 4(1) : 39-51.

Lee, C. W, C. S. Kim, Y. H. Chang, and K. B. Youn. 1991. Allelo-
pathic effect of barley and rice straw on weed growth. Korean J.
Weed. Sci. 11(2) : 122-127.

olgA, He, AP 1985 BBl Aol B AL g ¢
ol nx|= 3. AGAFATRIA. pp. 392-398.

RDA. 1995. Standard Investigation Methods for Agricultural Exper-
iment. pp. 485-534.

FRAREUE. 1978, 1OR(CEHTE.

FEE. 1999. FHSAAR. pp. 9.

S 20 0Kz Y& 391

Park, C. Y, E. H. Park, Y. P. No, Y. T. Jung, and S. K. Lee. 1991. The
change of soil characteristics by the paddy-upland alternative culti-
vation. 1. Changes of soil physical properties in the third year of
the paddy-upland alternation, RDA J. Soil & FERT. 33(3) : 73-80.

Park, C. S. 1978. Effect of organic materials on crop yield. Korean.
Soc. Soil Sci. 11(3) : 175-194.

Park, S. T, D. Y. Hwang, B. C. Moon, S. C. Kim, and Y. J. Oh. 1995.
Changes of rice yields and soil chemical properties in 5-year direct
seeding on dry paddy after barley. Korean J. Crop. Sci. 40(5):
562-568.

Park, Y. K. and S. Y. Son. 1987. Relative importance of yield deter-
mining factors in relation to source-sink in soybean. RDA J. Agri.
Sci.(Agri. Inst. Coopertration). 263-281.

e, S, ol 1978, =, EYY] R7187978 &9 A,
/1A EATR A pp. 676-693.

SHE, s, o1ATh 1980. EYR7IES] Bl A e A
AlE. F719AEAFRIA. pp. 374-390.



