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Changes of Rice Yields and Soil Chemical Properties in
5-Year Direct Seeding on Dry Paddy after Barley

Sung Tae Park* Dong Yong Hwang*, Byeong Chul Moon*,
Soon Chul Kim* and Yun Jin Oh*

ABSTRACT : Changes in rice yield and soil chemistry of dry seeded rice in double cropping of
rice and barley were investigated at National Yeongnam Agricultural Experiment Station during
5 years{1990-1994).

Barley straw added or removed dry seeding had safe rice seedling stand for good rice pro-
duction. However, the coefficient of variation of seedling stand by year was higher than dry
seeding in rice single crop. Rice seedling height was slightly reduced by barley straw incorpor-
ation. However, it recovered soon as rice growing progressed. Heading time delayed 4 days in
flat seeding method but not in high-ridged seeding method which imply that this is more safe
seeding technology than flat seeding method.

Comparing to rice single crop, barley straw added dry seeding increased rice yield by 2~19%
(Average of 5 years : 8%) from second year due to higher panicle and spikelet number. Con-
tents of organic matter was 2.71% in 1990. In 1994, it decreased 2.61% for rice single crop, while
increased 3.02% and 3.41% for barley straw removed or added field, respectively.

Rice grain quality was not significantly different among cropping patterns.

Key words : Rice, Dry seeding, Double cropping of rice and barley, Effect of barley straw
added.
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Table 1. Days of seedling emergence, seedling stand and early growth of rice in accordance
with direct seeded rice in different cropping patterns

25~35day after seeding

Seedling Seedling
Cropping pattern emergence stand Seedling Relative seedling Leaf
(days) (No /m?) height(cm) height reducing(%) stage
Rice single 8(20.4) 116(10.6) 22.3 0 4.4
Rice-barley double crop
- Barley straw removed 8(14.4) 124(13.6) 22.0 1.3 4.4
- Barley straw added 9(14.7) 134(29.8) 20.2 9.4 4.2

()

: Coefficient of variance
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Table 2. Heading date of direct seeded rice in different cropping patterns

Heading date by year

Cropping pattern

PPIng b 90 gell 92 '93 '94 Average
Rice single crop Aug. 24 Sep. 2 Sep. 3 Sep. 9 Aug. 27 Sep. 1
Rice-barley double crop
- Barley straw removed Aug. 24 Sep. 6 Sep. 3 Sep. 9 Aug. 27 Sep. 1
- Barley straw added Aug. 24 Sep. 6 Sep. 3 Sep. 8 Aug. 27 Sep. 1
Seeding methods HRS FS HRS HRS HRS

* HRS : High-ridged seeding, FS : Flat seeding
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Table 3. Agronomic characteristics and yield components of dry seeded rice in different crop-

ping patterns

Culm  Panicle  Paricle Spikelet number Ripened 1,000 grain
Cropping pattern length length number ) s grain weight

(cm) (cm)  (No/me) (Ne/panicel) (No/m) g, (2)
Rice single crop 65+ 8 18.6+£0.7 305+28 826 251+29 82+7 21.8+1.0
Rice-barley double crop
- Barley straw removed 67+ 7 18.8£0.5 327451 82+6 267 +45 805 21.3+1.2
- Barley straw added 67+12 18.6£0.6 34640 84+4 292+37 8013 21.8x1.0
Table 4. Milled rice yield of dry seeded rice in different cropping patterns

Milled rice yield(MT /ha) Coeffcient

Cropping pattern ’90 91 92 '93 '94 Average  of variance(%)
Rice single crop 4.94 2.85 4.63 3.02 4.72 4.03(100) 22.4
Rice-barley double crop
- Barley straw removed 4.72 3.11 4.58 3.24 4.79 4.09(101) 18.3
- Barley straw added 4.75 3.40 4.71 3.60 5.38 4.37(108) 17.2

*( ) : Yield index
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Table 5. Aspect of weedy rice and weed occurrence in no weeding plot

Relative reducing rate (%)

Cropping pattern

Weedy rice E. crus-galli L. prostrata  E. kuroguwai C. serotinus
Rice single crop 0 0 0 0 0
Rice-barley double crop
- Barley straw removed 53 23 78 77 21
- Barley straw added 50 25 85 79 25
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Table 6. Changes of soil chemical properties in different cropping patterns

o.M AV, P,Os Ex. cations(me /100g)
Cropping pattern Year
P (%) (ppm) Ca Mg K

Rice single crop 90 2.71 97 3.73 1.74 0.33
Rice single crop 94 2.61 161 5.26 1.62 0.29
Rice-barley double crop

- Barley straw removed '94 3.02 171 5.24 1.58 0.37
- Barley straw added '94 341 181 5.67 1.62 0.34

Table 7. Rice grain quality of dry seeded rice in different cropping patterns

Perfect Imperfect kernel (%)
Cropping pattern kernel Rusty Green Dead Broken  Notched-belly
(%) kernel kernel kernel kernel kernel
Rice single crop 6l.4a 5.4b 21.0b 2.0a 3.6a 2.0a
Rice-barley double crop
- Barley straw removed 60.8a 5.7b 24.3a 1.1b 2.2b 0.4b
- Barley straw added 59.5a 7.1a 23.0ab 1.8a 2.6b 0.4b

* Within columns, means followed by same letter are not significantly different at 5% level by DMRT

Table 8. Amylose, protein and mineral contents of brown rice kernel in association with dry
seeded rice in different cropping patterns

Amlyose Protein Mineral contents(mg /100g)

Cropping pattern Mg /K
PPIng b content (%) content (%) K Mg £
Rice single crop 22.2a 6.8a 352a 97a 0.8%

Rice-barley double crop
- Barley straw removed 21.9a 7.0a 353a 96a 0.88a
- Barley straw added 21.9a 6.8a 337b 87b 0.82b

* Within columns, means followed by same letter are not significantly different at 5% level by DMRT
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