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Effect of Continuous Cultivation Years on Soil Properties, Weed Occurrence,
and Rice Yield in No-tillage Machine Transplanting and
Direct Dry-seeding Culture of Rice

Hong-Kyu Park*’, Sang-Su Kim, Won-Yong Choi*, Ki-Sang Lee*, and Jae-Kil Lee*
*Nat'l. Honam Agri. Exp. Sta., R.D.A., Iksan 570-080, Korea

ABSTRACT : This experiment was conducted to figure
out the change of soil physical properties, rice growth and
yield with the years of continuous cultivation in direct dry-
seeding and no-tillage machine transplanting. Experi-
ments were conducted at NHAES (National Honam Agri-
cultural Experiment Station, RDA, Iksan, Cheon Buk
Province, South Korea) with a rice variety “Dongjinbyeo”
from 1995 to 2000. In no-tillage machine transplanting
cultivation, organic matter in soil was higher than that on
direct dry-seeding, and was significantly high in topsoil.
Problematic weed species were E. crus-galli B., A. keisak
H., and L. japonica M. Plant height and tiller number m-2
were higher in common-tillage during the total growth
duration. The highest weedy rice occurrence of 27.5% was
observed in five years' continuous direct dry-seeding and
followed by 6.2%, in four years', and 3.7 %, in three years'.
The highest yield reduction of 38% was observed in five
years' continuous direct dry-seeding. The reduction may
resulted from the competition between weedy rice and cul-
tivated rice.

Keywords : Rice, direct seeding, no-tillage, weed, weedy rice,
yield
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Table 1. Relation sequence of cultural methods employed in the experiment.
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Rotation sequence of cultural method

Division Control
Ist year 2nd year 3rd year 4th year 5th year
Direct seeding on DSDP DSFPS DSDP DSFPS DSDP
dry padd g DSDP DSDP DSDP DSFPS DSDP DSFPS
paddy DSDP DSDP DSDP DSDP DSDP
No-till NTT TT NTT TT NTT
s lag‘t? NTT NTT NTT TT NTT T
planting NTT NTT NTT NTT NTT

DSDP : direct seeding on dry paddy, DSFPS : direct seeding on flooded paddy surface, NTT : no-tillage transplanting, TT : tillag e trans-

planting
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Table 2. Change of soil characteristics according to continuous cultivation years.

Continuous Porosity (%) Bulk density (Mg/m”) Organic matter (g/kg)
Cultural methods L - - - » :
cultivation years Top soil Subsoil Top soil Subsoil Top soil Subsoil
1st 60 44 1.1 1.5 28 25
Direct seedi 2nd 56 44 12 1.5 29 22
dr‘y“;fa ;j; ng on 3rd 51 44 1.3 15 28 22
4th 52 48 1.3 14 28 22
Sth 52 47 1.3 14 28 22
st 56 40 1.2 1.6 31 24
Nodill . 2nd 55 42 12 15 33 21
0-HTage machine 3rd 63 47 1.0 14 36 21
transplanting
4th 64 46 1.0 14 35 21
5th 62 46 1.0 14 36 21
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Table 3. Root dry weight, root distribution and burried-culm of depth in different cultural methods.
; Root distribution (% i
Cultural methods Depth of buried (%) Root dry \;velght
culm (cm) 0-5 cm 6-10cm  11-15cm  16-20cm (g/m")
Direct seeding on dry paddy 25 59 22 13 6 138
Direct seeding on flooded paddy surface 1.0 73 19 5 3 102
No-tillage machine transplanting 2.7 64 22 9 5 127
Tillage machine transplanting 3.0 56 21 14 9 154
Table 4. Plant growth of rice according to continuous cultivation years.
Cropping system continuous Seedling stand No. of tiller Stem length No. of Panicle  Effective tiller
PPINE Sy cultivation years per m’ per m? (cm) per m? ratio (%)
Ist 114 588 102 359 61
Direct seedi 2nd 128 594 97 367 62
Hee seeding on 3rd 120 522 95 321 61
dry paddy
4th 118 548 105 342 62
5th 120 420 103 275 65
1st - 650 106 381 59
No-tillage machi 2nd - 559 98 365 65
-ti ne
ransplanting 3rd - 561 100 336 60
4th - 559 99 330 59
5th - 462 97 312 68
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Fig. 1. Weedy rice occurrence in continuous direct seeding on dry paddy (A: DSDP* for 1 year, B: DSDP for 3 years, C: DSDP for 5 years)
and weeds occurrence in no-tillage machine transplanting (D). *DSDP: direct seeding on dry paddy.
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Table 5. Changes of weed and weedy rice occurrence as effected by years of continuous direct seeding on dry paddy.

Amount of weed occurrence (DW, g/m?)

Cropping system Annual weeds Perennial weeds r?::e(g/z’)
A. keisk E. crus-galli Others Total L. japonica Others Total
DSDP* for 3 years 25 3.6 53 114 03 1.2 1.5 3.7
DSDP for 4 years 2.6 42 5.1 119 0.8 1.2 2.0 6.2
DSDP for S years 2.7 53 28 10.8 1.3 35 48 275
DSDP for 3 years fb DSFPS 0.2 28 0.9 3.9 0.7 0.9 1.6 2.0
DSDP for 3 years tb DSFPS for 1 year fto DSDP 2.1 2.6 14 6.1 . 09 1.8 2.7 7.2
DSD-DSFPS yeary rotation 0.3 1.7 0.8 2.8 0.8 1 1.8 24

*DSDP : direct seeding on dry paddy, DSFPS : direct seeding on flooded paddy surface

*fb : followed by
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Table 6. Lodging and lodging characters of rice as affected by cropping system at 20days after heading.
. Plant height! Breaking strength Monent Lodging Field lodging®
Cropping system (cm) @ (g - cm) index (0-9)
DSDP for 1 year 102 930 1283 138 1
DSDP for 5 years 96 691 1062 154 1
NT for 1 year 107 870 1227 141 l
NT for 5 years 102 835 1277 153 0
DSEFPS for 1 year 102 783 1116 143 3
DSFPS for 5 years 100 688 1215 177 3
NTT for | year 106 817 1217 149 3
NTT for 5 years 102 788 1232 156 0

"Plant height = Culm length + Panicle length
iPlant height X Fresh weight
¥Observed 30 days after heading
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Table 7. Changes of yield and its components according to continuous cultivation years.

o},

Continuous No. of

No. of

Ripening

1000 grain

Milled

Cropping patterns  cultivated Ht:ia;c:::ng panicle per  Spikelets percent weight rice yield :geli
years m per panicle (%) ® (kg/10a)

1st Aug25 359 77 91 23.8 495 95
. di 2nd Aug.16 367 72 96 252 532 97
dDr‘y“;f;jg; g on 3rd Aug.15 321 77 96 24.7 502 92
4th Aug.17 342 76 94 24.8 493 93
5th Aug.18 275 73 92 24.1 321 62
Ist Aug21 381 78 89 235 518 99
. . 2nd Aug.20 365 73 97 255 524 95
I;:{;;gﬁifﬁiz“hme 3rd Aug.18 336 79 95 24.5 522 95
4th Aug.22 330 76 94 25 512 96
5th Aug.20 305 75 94 24.5 481 93
Ist Aug24 342 78 92 23.6 486 93
Direct seeding on 2nd Aug21 355 68 96 247 528 96
flooded paddy 3rd Aug.17 358 84 96 249 532 97
surface 4th Aug.19 356 69 95 253 529 100
5th Aug.19 371 77 95 24.6 511 99
Ist Aug.21 404 75 90 23.7 521 100
illage machine 2nd Aug.18 412 73 96 254 551 100
transplanting 3rd Aug.17 367 83 96 248 547 100
4th Aug.22 391 72 95 25.1 531 100
5th Aug.20 345 71 96 24.5 517 100
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Table 8. Changes of yield and its components according to cropping system.

No. of No. of Rivened 1000 grain  Milled rice Yield
Cropping system panicle per  spikelets ainp rate(%) weight of yield index
m? per panicle & * brownrice  (kg/10a)

DSDP-DSFPS* yearly rotation 319 76 94 243 503 97
DSDP for 3 years fb DSFPS for 1 year 368 75 94 253 542 103
DSDP for 3 years fb DSFPS for 1 year fb DSDP 293 78 94 244 461 89
Tillage-no-tillage yearly rotation 330 79 96 24.6 506 98
No-tillage for 3 years fb tillage for lyear 407 78 95 252 556 105
Tillage-No-tillage for 3 years fb tillage for 1year fb no-tillage 312 79 96 24.6 501 97
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