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Changes of Rice Yield and Soil Physicochemical Properties in Long-term
Dry Seeded Rice-Barley Double Cropping

Sang-Ouk Shin*}, Sung-Tae Park*, Chung-Dong Hwang*, Dong-Yong Hwang*,
Sang-Yeol Kim* and Huhn-Pal Moon*

*Natl. Yeongnam Agric. Exp. Station, RDA, Milyang 627-803, Korea

ABSTRACT : Changes of rice yield and soil physicochem-
ical properties of the dry-seeded rice-barley double crop-
ping system were investigated for 10 years from 1990 to
1999. Generally, seedling stand was more unstable in the
rice-barley cropping system regardless of barley straw
addition or removal than in the rice single cultivation as
indicated by higher standard deviation of seedling stand
across year. Rice yield in rice-barley double cropping cul-
tivation was increased due to barley straw application
suarting from the second year, recording 2 to 19% increase
tuverage of 9% for 10 years) due to higher spikelet num-
ber. Protein content and Mg/K equivalent ratio were simil-
iar among the barley straw applied field, rice single crop
and barley straw removed plots. Also, amylose content
was not significantly different among cropping patterns.
Physicochemical properties of soil was improved by apply-
ing the barley straw; soil porosity was higher and content
of organic matter and cation exchange capacity of Ca
increased but those of Mg and K did not differ.

Keywords : rice, barley, dry direct seeding, soil physicochemi-
cil
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Table 1. Seeding date, direct seeding method, seeding rate and space by year in different cropping patterns.

Seeding rate

Seeding space

Year Seeding mathod Seeding date (ke/10a) (cm)

90 High-ridged broadcoast seeding June 5 6 RW : 120, SW : 90"
91 Flat dry drill seeding June 16 5 Interrow 20
92 High-ridged dry drill seeding June 4 ” Y

93 " June 11 ” Y

94 ” June 4 ” ”

95 » June 10 " "

96 ” June 9 ” ”

97 " June 5 ” Interrow 25
98 ” June 5 ” 4

99 Corrugated furrow seeding June 5 " Interrow 23

RW : Ridge Width, SW : Seeding Width

zgfg— d%wxnanﬂg( 14, 1993)2 BT
UETE FF 20U B+ rJ’ 025 m® 3HE S,

by
N

H A-S&e 9E3 15 359___] Alolol] HREE} 20538 2A
FFE DAL, ASF7] o1F ASEL 2 532 5&
AEH sANBAT 2APIEEAA, 19950 msie.

2 F9= drig Ao #9048 BEEE VeER
3 o] FHPES ollER RS Juliano®] WA HH
(Juliano, 1985)0l] sl om, ©eidy) wladlgMg), ZF
(K)9 42 271 500 mge H,0-H,S0.2 E3AIA, @
WAt Micro-Kjeldahl§ 2.2, Mgl KgHe x84
T A (Perkin-elmer, Modell 2380)2 ©]8&3}] Zpz} 3HkEA
AP

EGR71E2 Tyurind, P,Ose Lancasterd &2 F4J8172
m XgHd %kol%(Ca, Mg, K)& IN-CH;COONH,(pH 7)& 3
Z3te] AAFHERREAZ S8 ESFAEES
Yamanaka'd], APEXHIE W S&4UEE= Corel 02 EA3}

ACEA 71D T4, 1988).

R

£0, g2 ¥ M=

2}k 1:11-/\]1%,_3 7‘0]—

d

R

>i

I~

= 1l

&

! 27|52 Table 2904 B9

REFa AYATRE Wud Ao} Foldst Hsaga
tﬂ D]—Z]— Z]JJr 1137HE‘:]' i,a]‘d‘}q— 11_4.__

2 2~
% YrE

4~570 RO} WA QYms

F¢] HoAlgE Bidst 14

e 152%°19 0 BEFAA 2 A —8— 22+ 17.8%,
16.7%2 H2]F 2ol dmHojrt o7k . dEF 15-35

el 2/WSE oAlshe

goli 2

ol 2%

Aste ket slusiEe
Foll we} Aol7k Aakgid) 7]

o
A=

& 27) 487

th& 5 1984, B 5 1985).
vl 2R AR elA FHR] Bl A RRZlS ddsi] B
ool Y] B o]YS &1 mElFo] HowWA falrks
o} Bl 59 HEslitEe] 822 W 83k 4 27)4S

AoF et ol 3ElA
17kl BEE 2iA] 74y
a9 #7189 7,
Fol 7V R EdrEERd

ok
Nl

1989) B3l F4A) 2

A 7oz 44 5 9l

Table 2. Days of seedling emergence, seedling stand and early growth of rice as affected by different cropping patterns of dry direct seeding

from 1990 to 1999.

Seedling Seedling 15~35 days after seeding
Cropping pattern emergence stand Seedling height  Relative reduction of
(day) (no./m?) (cm) scedling height (%)~ 1°3f stage
Rice single crop 9(16.3)" 113(15.2) 21.5 0 42
Rice-barley double crop
Barley straw removed 9(12.9) 118(17.8) 209 2.8 4.2
Barley straw added 9(14.0) 117(16.7) 19.2 10.7 4.0

() : Coefficient of variation
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Table 3. Heading date in association with different cropping patterns of dry direct seeding.

. Heading date by year
Cropping pattern ;
'90 '91 92 ‘93 '94 ‘95 ‘96 97 98 '99 Ave.
Rice single crop Aug.24 Sep.2 Sep.3 Sep.9 Aug. 27 Aug.26 Aug.28 Aug.29 Aug. 27 Aug. 28 Aug 29
Rice-barley double crop
Barley straw removed Aug.24 Sep.6  Sep.3  Sep.9 Aug.27 Aug. 26 Aug. 28 Aug.29 Aug.27 Aug 28 Aug. 30
Barley straw added  Aug.24 Sep.6  Sep.3  Sep.8 Aug.27 Aug.26 Aug. 28 Aug.29 Aug. 27 Aug. 28 Aug. 29

Table 4. Agronomic characteristics and yield components of Donghaebyeo in association with different cropping patterns of dry direct

seeding from 1990 to 1996.

Cropping pattern Culm length  Panicle length Panicle nu;nber Spikelet nl_lmber Ripened grain IOQO grain

(cm) (cm) (no./m*) (no./panicle) (%) weight (g)

Rice single crop 67 £7 192 +1 317 £ 36 83+ 7 80 + 7 217 £ 1
Rice-barley double crop

Barley straw removed 69 £ 7 192 £ 1 340 £ 52 84 =7 78 £ 5 216 £ 1

Barley straw added 69 £ 8 192 + 1 358 *+ 41 87 6 80 + 3 219+ 1
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Table 5. Milled rice yield in association with different cropping
patterns of dry direct seeding.

Rice-barley double crop (MT/ha)

Rice single crop

Year (MT/ha) Barley straw Barly straw
removed added
90 4.94 (100) 4.72(97) 475 (97)
91 2.85 (100) 3.11 (109) 340 (119)
92 4.63 (100) 4.58 (99) 4.71 (102)
93 3.02 (100) 3.24 (107) 3.60(119)
94 4.79 (100) 4.79 (100) 5.38(112)
95 4.55 (100) 4.69 (103) 4.87 (107)
96 4.66 (100) 4.83 (104) 4.91 (105)
97 4.95 (100) 5.15(104) 5.48 (111)
98 4.66 (100) 4.89 (105) 5.16 (111)
99 4.54 (100) 4.87 (107) 4.95 (109)
Average 4.36 (100) 4.49 (103) 4.72 (109)
C.V.(%) 175 15.8 14.5
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Table 6. Rice grain quality of dry seeded rice in different cropping patterns.

. Perfect kernel Imperfect kernel(%)
Cropping pattern
(%) Rusty Green Dead Broken Notched-belly
Rice single crop 66.7 6.5 16.8 25 2.5 1.6
Rice-barley double crop
Barley straw removed 64.1 6.9 19.9 2.2 1.6 1.4
Barley straw added 62.1 7.8 19.3 32 25 0.9
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Table 7. Amylose, protein and mineral contents of milled rice kernel as affected by different cropping patterns of dry directing seeding.

Amylose content

Protein content

Mineral content (mg/100 g)

Cropping pattern %) %) Mg < Mg/K
Rice single crop 203 73 77 273 0.92
Rice-barley double crop
Barley straw removed 20.3 75 77 271 0.93
Barley straw added 20.5 7.6 74 264 0.93
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Table 8. Change of soil physical properties by different cropping patterns of dry direct seeding.
. Soil depth  Moisture Bulk density 3 Phase (%) Porosity ~ Hardness
Cropping pattern .
(cm)  ratio (%) (g/co) Solid Liquid  Gaseous (%) (mm)
Rice single crop(90) 0-10 355 1.27 48.1 453 6.6 519 24.0
10-20 30.9 1.27 48.0 44.6 74 52.0 245
Rice single crop(99) 0-10 36.9 1.14 43.1 420 14.8 56.9 20.7
10-20 321 1.28 482 41.0 10.8 51.7 214
Rice-Barley double crop(99)
Barley straw removed 0-10 379 1.15 435 43.6 12.9 56.5 20.6
10-20 327 1.28 483 419 9.9 51.7 21.1
Barley straw added 0-10 39.2 .11 41.9 435 14.6 58.1 20.0
10-20 321 1.25 46.9 39.8 133 53.1 209
Table 9. Change of soil chemical properties by different cropping patterns of dry direct seeding.
Cropoing pattern Sear pH OM. Available Ex. cations (cmol*/kg)
PPINE P (1:5) gke)  POs(mghkg) Ca Mg K
Rice single crop 90 6.30 27.1 ' 96.5 3.73 1.74 0.33
Rice single crop 99 5.90 25.5 146.9 5.90 1.56 0.53
Rice-barley double crop
Barley straw removed 99 590 325 187.2 5.96 1.44 0.50
Barley straw added 99 5.95 36.1 199.9 6.44 1.46 0.55
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