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Analytical Studies on the Rice Yield Components
and Yield in South Region of Korea

I, Variation in the Rice Yield Component and Yield
under the Different Planting Density

Yong Jae Kim*

ABSTRACT

This study was conducted to establish the fundamental of cultivation system in southern warm region of
Korea by investigation of variation of yield component and yield under the different planting density, and
that was 50, 70 90 and 110 hills per 3.3m?.

In variations of thickness of culm under the different planting densities there were more thick as decrease
in density, and there were fine culm in May 20 transplanting.

In Seokwang, the optimum planting density was 90 hills/3.3m* in May 20 and June 5 transplanting, but in
June 20 and July 5, it was 110 hills/3.3m?, then in Dongjin, the maximum grain yield was obtained on 90
hills/3.3m? in May 20, June 5, June 20 transplanting, but in July 5 transplanting the highest yield was obtained
in the plot of density 110 hills/3.3m?,

The rate of ripened grains was higher in the high density than that of low density on the late season culture.

The degeneration of primary, secondary branches and spikelets was decreased with increase in planting
density, and there was more significant tendency in Seokwang than in Dongjin.

2

The no. of panicles per m* was increased linearly with increase in planting density, and the variation of no.

2 according to transplanting periods was greater in Seokwang than in Dongjin.
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Table 1. Variations of thickness of culm un-
der the different transplanting dates
and densities in two rice varieties.

(unit : mm)
Trans-  Density(hill/ 3.3 m?)
planting 50 70 90 110

Seokwang 5.20 6.03 575 574 553
6.5 730 677 674 6.06
6.20 7.16 657 620 5.78
7.5 7.39 710 6.38 631

Dongjin 520 669 541 518 493
6.5 615 598 593 578
620 692 675 645 6.16
7.5 786 767 646 621

Variety
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Fig. 1. Relationship between planting densities
and no. of panicles per m’ under the dif-
ferent transplanting dates in Seckwang.
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Table 2. Differentiations and degenerations of 1st, 2nd branches and spikelets per panicle under
the different densities.

. Density 1st branch 2nd branch spikelet
Variety (hill,/3.3m?) D P T D P T D P
Seckwang 50 862 0.04 858 3569 259 3310 12571 073 12498

70 837 003 834 3272 237 3035 11631 050 11581

90 830 003 827 3858 231 3627 11427 041 11386

110 804 0.01 803 3100 194 2906 11047 038 110.09

Dongjin 50 928 008 920 2755 250 2505 9572 0.13 95.59
70 907 014 893 2536 272 2264 89.00 0.17 88.83

90 901 012 889 2482 315 2167 8483 012 84.71

110 910 018 892 2322 282 2040 8155 0.2 81.43

T=No. of total differentiation. D =No. of degeneration. = P =No. of present.
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RES EEHC dtte fEde AR AHE
nock

5. BA®o] WA

BT e BAE BRE A #UA
3 Bl Ae 2" TAA vERd ubet o] H
BEEE 7T 3.3mPE 508k A 908k7=] EotAdol o
2 B#ARe £RE AR g oht 1104 B
Eoll A BRE 4 wotdl ZFE ndew o
= AR BRAA SRT wtet Lol HE
BTl AL ol dolAa R FHAET B K

(%)r
100 . 5.20
x 6.5
90_ X
2 Wﬁ 20
.E x X
S 80 °
bo
g
g 70k
&
‘g
5 60
o 5.20: Y=100.8400—0.3030X +0.0020 X2, R?=0.2664
2 6.5 : Y= 89.7152—0.0367 X+0.0004 X%, R?=0.1615
& 6.20: Y=100.5710—0.2792 X +0.0016 X2, R?=0.0578
7 7.5 : Y= 26.3607+1.0187X— 00056)(2 R2=0.4285*
0 I 1 1 1

50 70 90 110
Planting density (hills,” 3.3 m?)
Fig. 7. Relationship between planting densities

and ratio of ripened grains under the dif-
ferent transplanting dates in Seokwang.

- 107 -



(%)

100
o 95k
g
C\’).
o 90_
N\
_Ln
2 851
b
=
a 80F
D
=]
w 75F
3 5.20: Y= 65.7877+0.4108 X—0.0019 X%, RE=(0.2738
E 6.5 : Y= 90.2677+0.1258 X—0.0011 X%, R?=0.2570
o | 6.20: Y=104.7517—0.2285X+0.0013X%, R*=0.1076
7.5 : Y= 84.0783—0.0045X+0. 0006)(2 R%=0.2754
0 m 1 1 1
50 70 90 110

Ratio of ripened grains

Fig. 8. Relationship between planting densities
and ratio of ripened grains under the dif-
ferent transplanting dates in Dongjin.

Ho| FohA A orlel A FWAEY FHEIT ofAgE Tl
A P48 FEkus wEsSAs] WEolstn 442
23

28y 7TH 58 BHRY BEEdAE 33m &
H7X REEES Y ==t BHE wobzl
ul ol R BRILEA HigdAs BF
T HIETFIE BES = o F/ETF  =A
A ERd AR AW RBK Fo BTaEUL A
o= Agzegeh

¥R m@Hol e 2™ 8ol At ol 57 208
¢ BEe TH 582 BEEN A Tl ot
2t BRE 4 wolxl= A¥E 2=, 67 5
A3 68 208 BRENA: WEH BRER %
£71 Aol gl HEe 2olm g 277 HRE QG
HiEE Rolm gigch

6. KWERBPR

HEWES KR BES 2w @ 29 9
ol Ao} ol RUEER 58 208 BHEAE 33
mE 0HANA BAKES RAsd ok HigEel
OE ABFHMEY HERo wel HOEERE BAE B
B 4 Y= BFESY 087A sty ool =
o A4, 6A 200 4 7A 5H BH e
BEolAE 1108%7x BETTE Wi BRI K
fEoll A FHES BRI FRSA VEbdel 2 K
#He 2y 100149 o) 58 20 H,

6A 58,

-3

(4]

o
1

Grain yield (kg 10a)
3
S
T

]
.20° Y=—127.0417+16.5925 X~0.0086 X?, RZ=0.7319**

200}-5.2
6.5 : Y=122.9823+8.4242X—0.0035X%, R2=0.6341%*
6.20: Y=454.9883+1.3748X, r=:0.5890*
o 7.5 'YTIS4. 3250‘+2.6225X‘, r=:0.6§38*

50 70 90 110
Planting density(hills,/ 3.3 m?)
Fig. 9. Relationship between planting densities

and grain yield under the different
transplanting dates in Seokwang.

7501 x
700 e
~ 600
@
=
N 500}
bo
<
= 400}
53
=
= 3001
g
© 200} 5.20: Y=182.4450+6.1975 X — 0.0353X2, R? =0.2960
6.5 1 Y=—66.7273+ 1342713 X— 00721)(2 R?=0.2319
6.20: Y=-317.6040+5.9887 X — 0.0315X?, R2 0.0932
7.5 1Y=241.7400+1.5970X, r=0.5894*
1) S 1 L

|
50 70 90 110
Planting density (hills /3.3 m?)
Fig. 10. Relationship between planting densities

and grain yield under the different
transplanting dates in Dongjin.

68 208 BMENAE 33m’E 0K7A= W
B45 Igitol Ao} T Pk B AL
o8l8 Kol MmoSUTh ok TH 58 BRS
BB ARt RETES 590 wel Kol &
oz Zretd AN AE A4 fekEol A B
o) R ERaA gk

] =

M B SEAMN RE BBk ARE

— 108 —~



Table 3. Variation of yield components and yield characteristics under the different planting den-
sities in Seokwang.

. Percen- Weight kg 10a
Density . No. of No.of
T; 0% (hills / 10“121 Tam::f ani-  spike- ';‘:g:nzg o Dry ~ Weight Weight Yield
anting eng eng 2 2 wel of rough of brown _

p 3.3m?%) cles/m’ lets/m’ grains grains(g) of stgraw rice rice index
5.20 50 75.4 24.0 3232 39792 90.0 22.4 689.0 644.2 501.0 100
70 76.1 24.9 350.1 38261 88.8 22.3 736.4 7164 5724 114

90 76.3 24.3 387.3 41915 90.5 22.3 835.6 886.6 7104 142

110 76.2 23.7 403.4 42406 91.5 22.1 739.0 794.2 644.1 129

6.5 50 81.3 24.5 3045 37503 89.0 22.0 626.5 608.5 4700 94
70 80.1 24.7 3236 37162 88.4 22.1 739.9 624.2 495.6 99

90 78.4 23.7 346.4 39864 90.0 22.0 727.3 7936 638.0 127

110 78.9 23.8 356.7 37681 90.0 21.9 732.5 755.0  607.0 121

6.20 50 82.0 25.0 306.1 37674 90.5 22.1 673.5 697.3 546.3 109
70 80.6 24.4 314.7 37281 89.0 22.2 678.2 645.9 5026 100

90 81.7 247 343.6 39337 88.2 22.0 741.6 773.2 608.2 121

110 81.6 23.6 320.0 35471 89.3 21.7 789.8 7535 602.8 120

7.5 50 53.2 23.3 234.8 30203 65.3 21.2 535.0 4195 3090 62
70 58.7 229 255.2 30813 76.4 214 540.4 556.0 3920 78

90 58.8 229 263.6 30950 72.5 21.5 560.7 5336 3915 78

110 58.9 22.6 295.1 34422 74.5 21.7 649.0 6434 484.0 97

Table 4. Variations of yield components and yield characteristics under the different planting den-
sities in Dongjin.

. Percen- Weight kg 170a
Trans- D?nmty Culm Panicle No. ,Of No,' of tage of  of - -
. ills/ pani-  spike- Dry  Weight Weight vYjeld
planting 3.3m?) length length cles/m* lets A rlpeped 1900 weight of rough of brown

grains grainsiglof straw rice rice index

5.20 50 81.7 21.1 264.7 26689 81.6 21.2 554.0 5029 400.0 110
70 83.6 20.5 3121 26701 84.9 22.0 636.3  560.4 455.7 114

90 80.8  21.0 3294 26807 87.7 217 5778 5429 4419 111

110 78.2 20.0 342.2 25531 87.9 21.6 649.0 535.7 441.1 110

6.5 50 86.5 20.6 268.7 24290 93.9 22.7 7375  525.2 432.3 108
70 85.5 20.2 288.5 26559 93.8 23.0 9247 603.8 494.9 124

90 84.0 20.3 3309 28649 92.5 231 867.6 7074 581.8 146

110 84.2 20.2 347.8 33068 90.5 232 6489  635.9 528.3 132

6.20 50 87.7 211 2609 28223 968 231 6080 661.0  550.0 138
70 86.6 20.8 2852 28787 94.3 23.0 707.0  636.8 546.7 137

90 89.1 20.7 3355 31209 95.4 23.2 685.0  748.7 637.2 159

110 86.1 20.3 329.4 26106 95.1 23.4 700.7  702.8 583.5 146

7.5 50 64.5 21.3 204.9 16182 84.9 225 3795 394.0 322.0 81
70 65.4 20.1 2404 18359 87.1 22.4 466.9  425.4 342.2 86

90 65.0 20.9 240.9 19022 88.0 22.2 512.1 4905 406.9 102

110 64.0 20.6 273.4 21251 91.2 22.4 596.2  486.7 406.9 102
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