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Optimum Planting Density in Low Fertilizing Culture of Machine Transplanting in Rice
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ABSTRACT This experiment was carried out to investi-
gate the optimum planting density in low fertilizing culti-
vation of machine transplanting in rice field of Honam
Agricultural Research Institute, NICS for 2004 ~2005.
Sobibyeo which belongs to medium maturing variety and
Nampyeongbyeo which belongs to medium-late maturing
variety were transplanted on May 30. In this experiment,
there was no significant difference in heading date between
planting density and nitrogen fertilization rate, and heading
dates were August 8 in Sobibyeo, and August 14 in Namp-
yeongbyeo respectively. In relation to lodging character,
lodging index was high where the nitrogen fertilization rate
and planting density were high. As planting density in-
creases, panicle number per m® increased irrespective of
nitrogen fertilization rate. When nitrogen was 6 kg/10a,
rice yield of Sobibyeo was more where planting density
was 90 hill per 3.3 m’, and that of Nampyeongbyeo was
more where planting density was 80 hill per 3.3 m’. When
nitrogen was 9 kg/10a, rice yield of Sobibyeo was more
where planting density was 100 hill per 3.3 m’ and that
of Nampyeongbyeo was more where planting density was
110 hill per 3.3 m’. Head rice rate of brown rice was
higher when planting density increased, and was higher at
6 kg/10a nitrogen rate than 9 kg/10a nitrogen rate in all
varieties.
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Y] : PHIE 5020 30%2 BAGHROH, Qe A Rt BokTh QEMASE AU £ LA Boton,
BN, e A B 701 30%2 RASAG § ANRABEE BAYLY BBl AR gl
WAL pEus 4% $89 B8 32U Aol we Aulurh gRenc 2A9,
AFARASAIILIII00, licor, USA)R 2ARSIHOR, Ak 55 0 AARE JakEslrle) o 42S
AEFL GuUAL ST RS 100N 308 A% & 20|14 2, 239 ok AnRA7|0} HLe FS
SFaL 80T ol 27t Azsle] ZHA At ¥R 5L RAOY AUHASY AARABEL YHurt Anjun
B4 F AARE LI00C Yel7t B doll $8ste] A2 o ¥ BAQY. Ea WA o 9 kg/loa Al80] 6
TR I5~16% HE7} HES BF A2 ¥ mgsel & kglta ARET FAYOH, AUVEDE 5 EF wE
F9, £% 52 A0 ofuEa 9 wuy Bae 1002/8olA 71 BARCE QA A iAol 2
RN-500(Kett, Japan) 2.2 G194, dv] 9 o] Fl 2 Ao W42 SPAD gho] 9Ly, BE7bo] L)
A EA7]) AN-T00(Kett, Japan) O 2 STk 7lek A Bl7} dHumch Sopk
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UEAAE ANUET} WeaS wkor], m’% Al otk ANRAZEE JuAARe vxe Aol
AYYET 245 Wola BEUole FHu7} Al on), JAS Pa|HZo] WSS oFZF R3hoU B

Table 1. Difference of rice growth at maximum tillering stage as different N fertilization rate and planting density.

MR ey emsy, Plant height _ Number of tller | TOP Yy op oy
(kg/10a) (hill/3.3 m?) (cm) (ca/hill)  (ea./m?) (g/m°) (SPAD)
80 65 14.8 358 1.6 156 40.9

90 65 14.0 382 1.8 172 39.7

Sobibyeo 100 67 13.5 408 1.9 181 39.0

110 65 12.6 420 2.0 187 38.8

Mean 66 13.7 392 1.8 174 39.6

6 80 53 20.1 486 1.6 132 40.6
90 54 19.2 522 1.7 145 39.8

Nampeongbyeo 100 53 17.5 530 1.8 147 389

110 54 15.6 518 1.8 146 36.8

Mean 54 18.1 514 1.7 143 39.0

Mean 60 15.9 453 1.8 158 39.3

80 65 14.8 359 1.6 158 40.8

90 65 14.5 394 1.8 173 40.5

Sobibyeo 100 66 13.8 418 1.9 187 39.6

110 65 13.2 440 22 204 39.4

Mean 65 14.1 403 1.9 181 40.1

9 80 53 19.6 475 1.7 149 412
90 57 19.3 526 2.0 161 39.6

Nampeongbyeo 100 57 18.0 544 2.0 167 39.8

110 56 17.3 575 22 185 38.7

Mean 56 18.6 530 2.0 166 39.8

Mean 61 16.3 466 1.9 173 40.0
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Table 2. Difference of rice growth at spikelet differentiation stage as different N fertilization rate and planting density.

N fertilization Plantin . ; Top d
rate Variety densi't}jg Plant height Number of ller LAI mﬂttel;y Leaf color
(kg/10a) (hill/3.3 m?) (cm) (ea/hill)  (ea./m") (g/m?) (SPAD)

80 86 13.6 330 2.8 425 36.3

90 87 12.4 336 2.8 451 37.1

Sobibyeo 100 87 11.8 356 2.8 452 355

110 87 11.0 366 2.9 424 359

Mean 87 12.2 347 2.8 438 36.2

6 80 76 16.6 402 34 508 329

90 75 152 414 3.1 492 327

Nampeongbyeo 100 74 14.6 440 3.6 521 31.3

110 74 13.0 432 34 488 31.0

Mean 75 14.9 422 3.4 502 320

Mean 81 13.5 385 3.1 470 34.1

80 89 132 319 33 475 37.8

90 89 12.8 349 33 471 369

Sobibyeo 100 90 12.1 365 34 500 38.6

110 90 11.7 390 3.5 469 36.8

Mean 90 12.5 356 34 479 37.5

9 80 77 16.6 402 3.3 511 35.1

90 78 15.7 428 34 491 33.6

Nampeongbyeo 100 78 14.0 424 38 575 33.7

110 77 13.9 463 39 543 33.1

Mean 78 15.1 429 3.6 530 33.9

Mean 84 13.8 393 3.5 504 357

Table 3. Difference of rice growth at heading stage as different N fertilization rate and planting density.

N fertilization Variety Plant@ng Heading Pl_ant Number of tiller LAI Top dry Leaf color
rate density date height matter
(kg/10a) (hill/3.3 m®) (cm)  (ea/hill) (ea./m?) (g/m’) (SPAD)

80 Aug. 8 106 11.6 281 3.0 727 323

90 Aug. 8 111 10.7 292 3.6 789 343

Sobibyeo 100 Aug. 8 108 10.0 303 3.6 756 32.1

110 Aug. 8 109 9.1 304 3.5 733 30.9

Mean Aug. 8 109 10.4 295 34 751 324

6 80 Aug. 14 86 15.1 366 5.0 806 32.0

90 Aug. 14 85 12.8 348 5.0 822 31.0

Nampeongbyeo 100 Aug. 14 83 12.5 378 52 848 334

110 Aug. 14 82 10.8 359 4.8 878 324

Mean Aug. 14 84 12.8 363 5.0 839 322

Mean Aug. 11 96 11.6 329 4.2 795 323

80 Aug. 8 115 12.2 295 3.8 874 35.0

90 Aug. 8 113 11.3 307 43 914 34.1

Sobibyeo 100 Aug. 8 114 10.4 314 4.0 822 34.1

110 Aug. 8 114 10.3 343 4.5 906 343

Mean Aug. 8 114 11.1 315 42 879 344

9 80 Aug. 14 89 15.8 382 5.2 839 33.0

90 Aug. 14 90 14.0 382 5.2 846 30.7

Nampeongbyeo 100 Aug. 14 89 12.7 385 5.6 887 313

110 Aug. 14 87 12.3 409 5.7 895 30.8

Mean Aug. 14 89 13.7 390 5.4 867 31.5

Mean Aug. 11 101 12.4 352 4.8 873 329
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oluf AUl = d Xpol7t ¢loleh. F 5(1979)2 A Has H4 6 kg/l0a A[GA] axH]B= 90~ 1005/ o A,
2 15 kg/10a AJ Ao A7} S71EE QAR FEH= 80 /FolA 7P Hgken, 9 kg/10a Al &olA=
L Z7Ritn Bosgiy B A AiAEEel g FEF BRE AALEL $255 Ut & 51989
< 9 kg/l0a Al§ollA= RARE A3E AN st m'y Yk AT AAURolS st Ha
AR A7l B By 3 490 2ok AR AE ojito] Hole FrieiAl oFal AASHA fARthe B
A aHHE AN B2 v, dEE e 68 83 H|EGIth SanlES QA U=t AiAEE
AR & 5 AT, WERE 49 BRASE o 8 Ho|S Holx] skm EEZIoI R rvh dnluneh
Zch A2AE[F o= 9 kg/10a Alg0] 6 kg/t0a AlGE  oF7h it Fn|AYFS 2HE7) FnEg FARL
o FAod, FFels vyt R En 1 s AsAjugolt AAYET= H &zt igith whEbA
Zole WARGE Fotde Agoloiul, ol & § W mw AAANIZOlE 9 ky/l0a A80] 6 ke/l0a
(1998)0] High &} FARSHECH AT Bk EF5 0ol EEHzE v Ewolth
bl W ALY SETHAs U $4S BE AAUEgls A 6 kefl0a AGA] dulE 905/,
59} 2k Fest YAUETt 5242 Aoy m’  dulE 805/FollA 7P wekos], W 9 ke/10a AlE-4]
G ot AYUEI $24E Be Agoldid] ol £ Aumi 1007/, dHHE 1105/Fe)4 b welkth &
S FYUEEchs GEEy YEo gFo] Ak A 5(1998)9f 95 m'T 10~5050) 4 M7 458 Ko 1
S & dnk A 5(1999)2 WATLE m'g 427 I oy AR UEAME geFcks o vjssigl
F7Fet AaAjHEgtol= Zpol7t gickal Bustgi=t dujEH 9 nAEALE & 63 P} dn]of dHY8 &
£ A7} apol L Abjulro] Ggty] R o AZE 2 Aaau|ge] AS4E w90 s E¥ETE &
ot AaAHFol= 9 kg/10a Al&0] 6 kg/10a AlGETE  HwRD g3oH, HALrTtoes YU} FEes
worom, FEZole dgust Aulmac gotth Y RS Auolrh BUARFS WA o] B4 5
Table 4. Difference of rice internode length in different N fertilization rate and planting density.
N fertilization Planting Internode length (cm)
rate Variety density
(kg/10a) (hill/3.3 mz) Ist 2nd 3th 4th 5th 6th Total
80 41.6 20.3 12.3 8.4 2.2 - 84.8
90 42.7 20.6 123 7.3 1.2 - 84.1
Sobibyeo 100 414 - 202 114 7.0 1.3 - 81.3
110 41.6 20.7 12.1 7.8 1.6 - 83.8
Mean 41.8 20.5 12.0 7.6 1.6 - 83.5
6 80 35.0 19.7 12.1 83 4.1 0.1 79.3
90 34.8 18.7 10.8 7.5 2.6 0.2 74.6
Nampeongbyeo 100 34.6 18.8 10.8 7.7 2.8 0.1 74.8
110 35.8 18.4 10.5 7.5 2.7 0.1 75.0
Mean 35.1 18.9 11.1 7.8 3.1 0.1 75.9
Mean 38.4 19.7 11.5 7.7 2.3 0.1 79.7
80 42.5 21.0 12.3 83 23 - 86.4
90 42.7 21.2 12.8 8.1 2.0 - 86.8
Sobibyeo 100 43.4 21.5 11.9 7.7 1.5 - 86.0
110 43.5 21.6 12.5 8.3 1.8 - 87.7
Mean 43.0 21.3 12.4 8.1 1.9 - 86.7
9 80 36.1 19.8 11.8 8.7 3.5 04 80.3
90 36.1 20.5 12.3 9.0 3.7 0.2 81.8
Nampeongbyeo 100 36.2 19.7 12.4 8.8 3.1 0.6 80.8
110 35.1 19.3 11.4 8.8 3.2 0.3 78.1
Mean 35.9 19.8 12.0 8.8 3.4 0.4 80.3
Mean 39.5 20.6 12.2 8.5 2.6 0.4 83.5
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Table 5. Difference of milled rice yield and its component in different N fertilization rate and planting density.

N fertilization Planting Panicle Spikelet per Spikelet per Ripened 1000 grain Milled

rate Variety density number panicle m? (x1000)  grain weight rice leeld
(kg/10a) (hil/3.3 m?) (eas/hill) (ea/m?)  (ea) (ca.) (%) (@  (kg/10a) "9
80 1.1 270 93 25.1 87 23.6 483c¢ 100
90 10.3 280 93 259 88 23.6 522b 108
Sobibyeo 100 9.5 289 90 259 87 235 510bc 106
110 8.7 290 89 25.7 86 23.5 508bc 105
Mean 9.9 282 91 25.7 87 23.6 506 105
6 30 144 350 87 30.1 93 21.8 538ab 100
90 12.8 348 85 29.6 93 21.8 530ab 99
Nampeongbyeo 100 121 367 81 294 93 21.6 516b 96
110 10.9 363 81 29.3 92 21.6 521b 97
Mean 12.6 357 84 29.6 93 21.7 526 98
Mean 11.2 320 87 27.6 90 22.6 S16 101
80 12.0 290 91 26.2 86 237 522b 100
90 11.2 304 90 27.3 85 23.7 524b 100
Sobibyeo 100 10.4 314 91 28.2 84 23.6 543ab 104
110 10.0 334 89 29.5 83 23.6 536ab 103
Mean 10.9 311 90 27.8 85 23.7 531 102
9 80 14.9 362 84 30.2 91 21.4 545ab 100
90 13.8 375 84 31.2 92 21.5 549ab 101
Nampeongbyeo 100 12.7 385 84 32.1 9 21.3 554ab 102
110 12.0 398 84 332 89 21.3 566a 104
Mean 13.4 380 84 31.7 91 21.4 554 102
Mean 12.1 345 87 29.7 88 22.5 542 102
Table 6. Difference of brown rice and amylose content as different N fertilization rate and planting density.
N fertilization Planting Quality of brown rice Protein Amylose
rate Variety density Perfect Broken Immature Damaged Dead rice %) content
(kg/102) (hill/3.3 m®) grain (%) rice (%) grain (%) grain (%) (%) (%)
80 70.6 8.0 5.2 15.5 0.7 7.4 19.0
90 70.0 6.8 6.8 15.4 1.1 7.3 19.0
Sobibyeo 100 68.5 10.5 6.5 14.0 0.6 7.2 18.9
110 66.8 93 8.0 14.8 1.3 7.4 19.0
Mean 69.0 8.7 6.6 14.9 0.9 7.3 19.0
6 80 87.5 37 5.4 3.1 0.4 84 19.3
90 88.6 35 3.5 4.4 0.2 8.2 19.3
Nampeongbyeo 100 873 33 4.2 5.1 0.2 8.0 19.3
110 87.3 4.0 39 4.8 0.1 8.0 19.5
Mean 87.7 3.6 4.3 4.4 0.2 8.2 19.4
Mean 78.3 6.1 5.4 9.6 0.6 7.7 19.2
80 68.1 7.7 8.1 17.9 1.8 7.6 19.2
90 68.7 7.0 5.0 17.8 1.8 7.8 19.1
Sobibyeo 100 67.0 8.8 7.3 14.7 1.6 7.8 19.1
110 66.2 9.1 8.1 14.5 2.0 7.8 19.1
Mean 67.5 8.2 7.1 16.2 1.8 7.8 19.1
9 80 84.7 32 6.1 5.7 0.4 8.2 19.4
90 82.5 3.6 6.8 6.7 0.5 8.5 19.4
Nampeongbyeo 100 84.0 2.8 5.7 7.1 0.4 8.2 19.5
110 81.1 4.5 6.7 7.2 0.7 8.3 19.5
Mean 83.1 3.5 6.3 6.7 0.5 8.3 19.5

Mean 75.3 5.8 6.7 11.5 1.2 8.0 19.3
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Table 7. Difference of milled rice and amylose content as different N fertilization rate and planting density.

N fertilization Planting Quality of milled rice Protein | Amylose
rate Variety density ,. Perfect Broken Immature Damaged Dead rice (%) content
(kg/10a) (hill/3.3 m") grain (%) rice (%) grain (%) grain (%) (%) (%)
80 83.9 3.8 5.4 6.7 0.4 6.9 18.2
90 77.8 6.1 7.7 8.0 0.5 6.9 18.2
Sobibyeo 100 80.3 48 6.1 8.6 0.3 6.8 18.3
110 81.3 4.5 6.0 7.9 0.3 6.7 183
Mean 80.8 4.8 6.3 7.8 0.4 6.8 18.3
6 80 94.2 0.7 1.4 3.7 0.1 8.6 18.7
90 95.3 0.3 1.4 3.0 0.1 8.4 18.7
Nampeongbyeo 100 94.6 0.5 1.7 33 0.1 8.4 18.7
110 943 04 1.7 35 0.2 8.3 18.8
Mean 94.6 0.5 1.6 3.4 0.1 8.4 18.7
Mean 87.7 2.6 3.9 5.6 0.3 7.6 18.5
80 81.4 5.1 59 7.6 0.1 7.1 18.3
90 78.7 5.1 8.1 7.9 0.3 7.1 18.2
Sobibyeo 100 75.9 58 6.8 11.5 0.1 7.0 18.2
110 70.0 72 8.9 13.7 0.3 6.9 18.1
Mean 76.5 5.8 7.4 10.2 0.2 7.0 18.2
9 80 92.6 0.6 1.7 53 0.0 8.3 18.7
90 91.3 1.1 23 53 0.2 8.6 18.7
Nampeongbyeo 100 93.0 1.0 1.8 4.2 0.2 8.6 18.8
110 91.8 1.4 2.1 33 1.6 8.3 18.7
Mean 92.2 1.0 2.0 4.5 0.5 8.5 18.7
Mean 84.3 34 4.7 7.4 0.4 7.7 18.5
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