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Analytical studies on the Rice Yield Component
and Yield in South Region of Korea.

. Variation in the rice yield component and yield

under the different nitrogen fertilizing levels,

Kim, Y. J, Kim, K. C*

ABSTRACT

This study was conducted to establish fundamental of cultivation system in the southern warm region of
Korea by investigation of variation of yield component and yield under the different nitrogen fertilizing levels.
And that levels in this experiment were 10, 15, 20 and 25 Kg/10a. Optimum fertilizing level of nitrogen was
20 kg/10a in Seokwang variety and 25 kg/10a in Dongjin variety. On the optimum fertilizing level (Seokwang;
20 kgf10a, Dongjin; 15 kg/10a), the correlation coefficient between No. of panicles per unit area and the rate
of ripened grains were showed negative correlation (Seokwang; r =—0.6023*, Dongjin; r=—0.8581**). In the
primary, secondary branches and spikelets, the degeneration ratio was increased significantly under the level
of N=25 kg/10a in Seokwang, N2>20 kg/10a in Dongjin.

In Dongjin, the rate of ripened grains was decreased with increase in nitrogen fertilizing levels and that
caused to decrease the yield.
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Table 1. Soil Analysis on Top- Soil before
Transplanting .
Available. Exchange cation
pH OM@#@ PG (me /100gr)
@p.m g ca Mg CEC
593 1.7 63 0.12 251 093 633
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Table 2. Shorten ratio of flag leaf *
(unit : %)

Nitrogen fertilizing

Variety Transplan- level (kg 710a)
ting 10 15 20 25
Seokwang  5.20 72.3 76.4 76.6 70.4
6.5 74.1 744 76.6 69.3
6.20 7.4 714 741 67.0
7.5 751 712 66.8 68.4
Dongijin 5.20 58.1 64.1 630 6L1
6.5 659 724 TL1 T2
6.20 76.3 80.5 T77.7 712
7. 72.9 7L2 711 710

* Shorten ratio of flag leaf =length of flag
leaf / Average length of upper 3 leaves
except flag leaf x 100

Table 3. Differentiations and degenerations of Ist, 2nd branches and spikelets per panicle
under the four nitrogen fertilizing levels,

Variet Fertilizing 1st branch 2nd branch Spikelet
ANELY levels (kg 108) T D P T D P T D P

Seokwang 10 823 003 820 31.35 1.98 2937 11340 042 112.98
15 8.45 0.02 8.43 3284 211 30.73 119.11 0.30 11881
20 8.37 0.03 8.34 3293 240 30.53 120.16 0.44 119.72
25 869 002 8.67 3346 3.07 3039 11848 0.8 117.59

Dongjin 10 9.24 0.11 9.13 2518 2.65 22.53 86.54 0.09 86.45
15 9.40 0.15 9.25 26.01 2.40 23.61 91.06 0.08 90.98
20 9.35 0.18 9.17 2665 2.75 23.90 93.12 0.76 92.36
25 9.45 0.20 9,25 27.56 2.85 24.71 96.48 0.76 95.72

T =No. of total differentiation,

D=No. of degeneration,

P=No. of present.

— 219 —



Hol B EEAEY, ot ZHKEH KA B
£ FH Al £ THE 25FE BEI Mk
A ZdA el 28 ez Azbsinh

2.1, 2R B ¥ RERS ER

L2W iE % RS St Biee R3A A%
Zol mFEWEB ¥& 5 HES Hhn Bt
' ez S 2 SEEHAMN 2R BEE
4 g7k Bio A EHoR K8 2 BESRE
ol M Al 25kg kel A, HEwolAe A
4 20kg PLES kel A FREREE ABPL B
# kol BEk most ob2® 1,21 BE U FHE
el HAE EREY RERSY FER B0tz st
Az, WEY & BREMEC) Wol24F 1L,2K B
F 2 LY Bk slX: BRC At RS
o —HEHR o HEY o RET ER 6~12ks K
¥urche o & BE BAKENA BER F
Hatgd et

3. BHol R
M B BE ol AE R ®B|HE 4
2 BREEHTAM £Fo olFoAAs el i
HEE R EREXRY S wE s HER
L fon HmolAduche EE MRS ®ES
He RRERS #3) ZRstooF Ut

dr Hr e

400 -
360 -
320
280+
240

200 °

No.of panicles per «of

28 M F2EMTN T RGBT

1511368+ 187827 X ~ 04771 X% R® 0. 5H28*
13,0373+ 19,2993 X - 0.4860 X3, R¥- 04754
1179917 # 121383 % ~ 9277 X% R D.5504%

NE S
wEoy
L

)
oL~

1 1 ']

1
10 15 20 25
Nitrogen fertilizing level (kg,”10a }

Fig. 1. Relationship between nitrogen fertili=

zing levels and No. of panicles per of .

under the different transplanting dates
in Seokwang,

4501 °
520
400 -
k=
g 350
» 6.5
L 300+ \
Q
= 6.20
o
a8 250
‘s ‘
. o 7.5
o 200F o
Z
nugs ¥ 2185233 F 5BOZOX, T - QBT
65 : Y= 573116 4 16.2777 X -0.3630 X4 R? - 0.3498*
620 Y- 1383728 + 16,7064 X - L3813 X% R? 0.66HT**
L 7.6 : Y BG6BBR33 v 17.6867 X - 04960 X7, R¥- 0.5178°%*
O‘r L. i i J
10 15 20 25

Nitrogen fertilizing level (kg,/10a )

Fig, 2. Relationship between nitrogen fertili-
zing levels and No of panicles per of
under the different transplanting dates
in Dongjin

Fpre) BB By¥wE 291449 2ol 5 A20
B BB Biel iA: BEdel web BB
Byl EHR EEE RaEd ok e 4%
Aol o} #Ee BRI Hotxla old wel gHE
o] #E7 A% HAes wolw, 6458 BREY
68208 BRENAE 15~20ks./ 102 K#EE
o2 3 olnch AMEV FGREGIA BB B
SEE fimelded, THS B Hmie BEEAA
= ZRABRe R BEA ostd HEA jgmst
o B EM BREAN Wl @EEH
Fol 4ot olEol Uil HRR Rtk ©
H, HigHe 2294 B vhep ol EEXHS
ulsgt EiEE Reed, okt 7 A5 RS BiEEl
A HEEEEE AdAq B4 233 BTFY
BERERE BRANL BHOE BO=Ee BRE
2ok

4 BEHAN ER
ARl = 1NEtRe 2RE R B
a3l A ReiFE Hhel ol BHMA wE 5 A
20 8 BREMNA ZF HEEC 8 mol wet 1
e #msE HEE 13e, 658 B
BREAAE 2% 20k /108 KEEAX BETHA &
2 1SR BinEla R 25k 10a KA

= RAOERE 2y
oletzto] BEN M NIgHEA =& 1 ALK

— 220 —



150
140+ °
[}
_—
g
@ 130k
=}
g
a 120
4]
-
2
® 110F
=
[«
7]
2 100}
©
o
Z 90 r 5U0:Y 7123014 4.0357 X 00053 X% R? - 0.2233
6.5 :Y 794920+ 4.2675X -0 1130X4 R? 0.2420
6.20: Y 107.3792 + L. 1845 X ~ 0 0305 X% R? - 0.0559
75 :V 11193054 1.4509X 00352 X3 RT - 0.0478
»
4
0 2 H 1 1 J

15 20 25
Nitrogen fertilizing level (kg 10a)

Fig. 3. Relationship between nitrogen fertilizing
levels and No,of spikelets per panicle
under the different transplanting dates
in Seokwang

120
x
o 110}
2
3
8
& L
g 100
P
o
o Q0
24
=
&
80+
Nt
o
. 520: Y 745587 + | 3809 X - 0.0359 X2, R - 0.0430
[e] 70 = 66 1Y GOBATT H22418X - 0.0501 X4, R*  D.2879
z 6200 Y 69.8568 ¢ L8480 X - 00137 X2, R* 0. 76006
L T5 1Y 860940 1 0 4095 X, r 06136%
OT py | ) 1 L
10 15 20 25

Nitrogen fertilizing level (kg /10a)

Fig, 4. Relationship between nitrogen fertili-
zing levels and No.of spikelets per
panicle under the different transplan-
ting dates in Dongjin,

BERE 0l Bl AL AFHRol Aozlel wet
£o9 BRMA FAC BRItz 4459, BE
EollA 1FERATERN #3l ERBR KRV TR
23 AL BRE HEHA £H ARl Feokd
of mrel FATEES Rl UAH WEBA BLY X
kel M@ =l Aoz A=

¥ — R AEL TEYA JJMAE 2% 4
A By diel o] EEdwol Hhale] EETEES  #ad

50

401

351

30

25

T

5500 b 1549 8233 X - 28.9567 X* , R¥ = 0. 24
63053333 + 3502 1667 X- Y0.6600X?,R? 0.5
.20 13086 F: G’ 64.9933 X2 ,R?
7.5 1 ¥ - 117642853 + 18321100 X - 33.2700 X2, R?  0.5700%

201

No. of spikelets per pf( thousand)

0 by | I 1 -
10 15 20 25

Nitrogen fertilizing level (», 7 10a)

Fig, 5. Relationship between nitrogen fertili-
zing levels and No.of spikelets per o
under the different transplanting dates
dates in Seokwang

'
o
1

w
34
T

w
(o)
T

oo
<
T

—
(3,
T

20:Y 18360 1670+ 6181330 X, r Q.B831™

6.5 :Y  B49G 1500 + 1986.0367 X - 435304 X% R?  0.4868%
5,200 Y - 7139 9500 + 19698767 X  35.5500X3 R*  0.8090%
§ 1Y 104189333 + 1217.9467X - SL2BUOXE R?  0.2234

No. of spikelets per nof (thousand)
ot nNo
<o (4]
¥ T

\
N\

JL 1 1 i I
10 15 20 25
Nitrogen fertilizing level (kg,”10a)

Fig. 6. Relationship between nitrogen fertili-
zing levels and No.of spikelets per of
under the different transplanting dates
* in Dongjin,

B e BEMAE-S Hoslger ofE St

o R ™5 694 2y vl ol BXY, B

By T R s B mEE RS v Eh

& Bgrh

5. BRIEE 2 1,000 HE
FEAERS] Einel wE Btk PRE R B

- 221 —



(%)
100 -

80

60

Rate of ripened grains

09287
X 00160 R* = D036 o
£ U3z -0 4305 15

U T548% - 0 0BG X2, BT - 0.7062°

50 L R J:{: 5

R

5142501
v Y- 6T 250

0{7//; 1 i { ]
10 15 20 25

Nitrogen fertilizing level (kg,/102)

Fig, 7. Relationship between nitrogen fertili-
zing levels and rate of ripened grains
under the different transplanting dates
in Seokwang

(%)
100
! ot
o N % X X
g 90} ?‘ o
..a. a
o,
£ 80
ks}
5
L0:Y TLAZS0 2 427X ~OUNTUXE, RE - 051205 8 7.5
70 + ¢ 890483 1 0 6347 X~ 0.0290X2, R? 0 676**
0 20:Y 96,4483+ 1 2063X - 00510 X% R* - 0.3504%
T5 ¥ TeAT0Y L5TB0X Q600 XT, BT 033MY
0 -y I 1 L J

10 15 20 25
Nitrogen fertilizing level (kg 10a)

Fig, 8. Ratationship between nitrogen fertili-
zing levels and rate of ripened grains
under the different transplanting dates
in Dongjin

w2 Bl a7 A By ute} o] 5 A20 R,
6 A5H, 63208 BRE i+ 10aE =X 15
kool A 25 kg7hx] Z2 34 wola AR ov HEN
1 A ctged, BEEL 7A5H BREANA
= BHARY mEEST ¢ RKEAA LR we

(9>

24
23
6.20
)
g 22f 5.20
=
By 6.5
=3
S 21F
> 7.5
—
B
- 20
=
o0
2
%)
B j—
D612 +D 3457 X~ D.00YT X7, RY O DHIY
68 + 0 3327 X -0 BUBT XS, R 01775
b,20 1.2633 + 0. 1340 X - 0 020 X%, R® 02574
5 0 G600 + 0 1280 X - 0.0040 X3, R 0.1302
A
0 b= 1 | I ]

10 15 20 25
Nitrogen fertilizing level (kg ~102a)
Fig, 9. Relationship between nitrogen fertili-

zing levels and weight of 1,000 grains
in Seokwang

241
231
a 22+
R
«
-
)
o 21F
[}
(]
—_
4
o 20+
-
=
)
X
é) - B 20 7433+ 0.06KT X - OL20N*, RT D 0265
G 21 GI67 + 0.1967X  0.0047 X3, R® 0. 1433
& - 2302834 QU2TTX 0. DOIG X3, R® <0015
7.5 i Y+ 241404 0 0327X - 0,0007 X*, R* - 0. 2499
O L-/F 1 1 1 J

10 15 20 25
‘Nitrogen fertilizing levels (kg 10a)

Fig. 10. Relationship between nitrogen fertili-
zing levels and weight of 1 000 gra-
ins in Dongjin

B BT FRIQH BH2IALVE KR
BEL BRSETAAE HEBIT Bols BRRK
dolxx] groy} EHNALE —% & st

— 222 —



Table 4. Variation of yield components and yield characteristics under the different fer-

tilizing levels in Seokwang

Pertiliz Degree ke./ 102
- " Culm Panicle No, of No. of percenta- Weigh -
ﬂga“f.' Log, panicles sb}llie a}ﬁ? spike- ge of of 1000 DF Weisht weigh yiq
planting T length length /pf (0%7) lets / ripened  granins © o of of
8 o grains (9 straw ‘;‘i)gg“ brown  index
rice
5.20 10 73.8 24.1 327.4 3 33486 91.2 22,2 532.8 615.1 4838.4 100.0
15 75.3 24.5 331.5 4 36477 91.2 22.6 605.3 669.0 5399 110.5
20 75.9 24.3 356.2 6 40866 91.7 22.8 7851 699.0 566.9 116.1
25 80.2 4.3 363.3 6 40962 90.2 22.3 892.4 662.3 517.9 106.0
6.5 10 74.2 -23.9 290.4 3 32094 90.1 22.0 538.7 619.7 488.9 100.1
15 77.6 24.3 328.2 3 39301 90. 2 22.1  737.0 671.4 532.4 109.0
20 80.8 24.8 333.2 5 39403 9.7 22,5 6823 693.4 5554 113.7
25 82.8 24.2 323.3 5 37544 89.2 22.3 743.7 668.8 515.8 105.6
6.20 10 76.0 24.1 278.8 2 32612 83.9 21.5 506.9 597.9 458.0 93.8
15 79.0 23.7 313.2 2 36379 89.4 21.8 697.1 647.7 498.7 102.1
20 78.0 4.5 32%.6 3 39389 8.8 2.9 804.3 665.8 518.0 106.1
25 83.7 24.6 312.4 3 36656 83.8 22.5 83%.5 6156.7 471.0 96.4
7.5 10 57.6 23.6 225.8 0 27649 76: 6 2.6 474.1 536.9 400.5 82.0
15 59. 2 23.4 299.5 1 29087 72.9 21.5 492.8 533.9 375.3 76.8
20 58.0 23.1 300.4 2 371771 69.1 21.8 598.7 554.5 389.3 79.7
25 59.3 23.8 283.3 2 35882 56. 7 21.3 690.4 547.3 377.5 71.3
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Table 5 Variation of yield components and yield characteristics under the different ferti-
lizing levels in Dongjin .

Degree kg ~ 102
Fertiliz- : of percenta- Weigh e
Trans- ing Cdm  Panicle No, (if sheath No.' k:f ge of of 1,000 {))Vry h We;ght Weflght Yield
planting  level length length panicles blight ?ptl ripened granins e1fg 0 h bo wn
(ke./102) e Suo-ny 195 grains Ty Ofroush brown g,

straw rice rice

5.20 10 81.4 21.1  330.4 2 25365 87.4 21.7 557.2 540.2 439.5 100
15 82.5 2.2 304.9 4 26854  90.8 2.7  717.8 613.7 500.2 113.8
20 84.7 21.2  344.5 5 20808 4.4 21.5 694.9 6084 493.6 112.3
25 87.6 20.7  400.7 6 34683 79.1 21.8 848.8 612.2 497.7 113.2
6.5 10 82.4 20.0 278.4 2 23526 92.8 22.4 573.2 495.6 403.3 91.8
15 85.4 20.5 336.0 2 299%  93.2 2.2 78.2 -686.0 564.4 128.4
20 89.6 20.5 321.5 3 29372 90.6 22.8 794.8 667.1 5428 123.5
% 91.3 20.5 342.8 4 31418  88.0 23.1  799.2 614.7 4951 112.7
6.20 10 80.8 203 264.2 2 22853 93.8 23.1 487.7 632.1 520.7 118.5
15 82.4 20.0 311.6 3 30000 9.1 3.4 660.8 ™52 610.5 138.9
20 88.7 20.9 311.9 3 30970 91.0 23.0 665.3 685.8 565.4 128.6
25 86.8 2.0 320.4 4 34621 86.2 23.2 798.1 657.9 519.8 118.3
7.5 10 65.4 20.1 212.4 0 19329 = 85.7 22.2 5150 365.0 2880 655
15 66.7 20.3 245.8 0 22075  86.6 22.7 521.1 448.6 358.3 815
20 69.5 20.8 231.0 1 21843  83.2 22.8 5196 48.8 392.3 89.3
25 72.0 2.4 220.8 2 21459 78.1 22.8 7156 517.5 413.0 94.0
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