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I nfluence of Diagnostic Fertilization and Subsoil Breaking on
Soil physico-chemical Propertiesin Direct Seeding of
Rice on Flooded Paddy Surface

Chul-Hyun Yoo , Jin-Hee Ryu, Chang-Hyu Yang, Taek-Kyum Kim,
Seung-Weon Kang', Jae-Duk Kim and Kwang-Yong Jung

Honam Agricultual Research Ingtitute, NICS RDA, lksan 570-080, Korea
'National Institute of Crop Science, RDA, Suwon 441-857, Korea

This study was conducted to evaluate the effect of improvement of soil physical properties such as deep
plowing, subsoil breaking and diagnostic fertilization on the yield of rice and nitrogen-use efficiency in
direct seeding on flooded paddy surface of rice. The effects of deep plowing, subsoil breaking and
diagnostic application of N, P, K fertilizers, Latex coated urea(LCU), compost, silicate were investigated.
The soil physical properties, such as bulk density, hardness and porosity were improved and the content of
organic matter and available SiOz were also increased by deep plowing and subsoil breaking. The amount
of NH4-N in soil was highly increased by diagnostic fertilization and deep plowing at 5th leaf stage. The
nitrogen-use efficiency was the highest at the diagnostic application of LCU 70% applied as basal dressing
with subsoil breaking. The yield of rice increased by 8% under the diagnostic application of LCU 70%
applied as basal dressing with subsoil breaking compared with the conventional application.
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Table 1. Chemical propertiesof the soil before experiment.
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Avdlable  Available Exchengectie Totdl
H T Cation
Trestments p oM B.0s SO CEC N
K Ca Mg
gkgt 1L e ————— (o e —— gkg"
Before experiment 6.5 235 106 73 014 57 30 133 0.12
Conventiona 6.2 211 110 71 0.37 59 34 109 012
Diagnostic fertilization(DF) 6.2 215 118 73 051 59 38 116 012
DF+Compogt+Silicate 6.2 228 106 125 055 6.4 44 118 014
LCU 70% of DF+Deep plowing 6.4 228 105 98 0.46 74 39 100 0.10
LCU 70% of DF+Subsoil breaking 6.1 215 96 105 0.37 6.2 31 9.0 013
No fertilization of N 6.2 228 107 70 0.38 6.0 30 12.2 0.12
" Organic matter
¥ Cation exchange capacity
Table2. Theamount of fertilizer recommended by soil testing on years.
N POs KO slllcae Compo?
Treatments (Practica amount) (PMSCT)
1999 2000 1999 2000 1999 2000 1999 2000 1999 2000
kg ha'
Conventiona 110 110 45 45 57 57 0 0 0 0
Diagnostic fertilization(DF) 112 115 30 30 122 30 0 0 0 0
DFCompogt+Silicate 112 128 30 30 122 30 2,170 190 4,800 4,800
LCU 70% of DF+Deep plowing 78 84 52 56 57(66)" 61 2170 1216 4800 4800
LCU 70% of DFSubsoil bresking 78 87 52 58 57(66)T 63 2,170 950 4,800 4,800
No fertilization of N 0 0 45 45 57 57 2,170 760 0 0

" Amount of supplementary single fertilizer
¥ PMSC : Pig manure sawdust compost
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Table3. Physical propertiesof soil after experiment.
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00 000 000 000 000000 00 21049
kg'D 000 OO0OOO(F)I 0000 23.2026.4
gkg’OD 00OO00.0000000 OO 68 mg
kg0 000 OO0 0000000 000000 O
00O0@O+00)000 OO0 OO0 0000.00
0000000 00000 000 000 0000
00 0000000 OO0 0000 000000 O
00 00 0000 000 000,

gboobog 00 O NH-NOOOO 0O 00O 00
OO0 00000 200 0000 NHe-NO OO0 O
OO0 Fig. 10 O0O. 00000 DOO NH«+-N OO
oobO 00 o0obOo0 ooboocoooob oo o
ugbdgb, NH-NO 00 00 000 ogoogo
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O 00000 NH~-NODOO 00 0ooOog.goo o
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. . Three phase(%)
Treatments Hardness Bulk density Porosity - —
Salid Liquid Gaseous
kg cm® gem® %
Conventional 0.56 1.247 535 465 46.2 73
(2.98) (1511) (435) (56.5) (388) @7
D owin 0.96 1317 50.8 492 46.0 48
P prowing (148) (1319) (50.9) (492) (52 (56)
. . 0.70 1218 54.6 454 46.8 78
Stibsoil bresking (L39) (1.309) (5L1) 489) (45.0) )
" Surface soil : 0~15cm
* Subsoil : 15~30 cm
Table4. Chemical propertiesof soil after experiment.
] i Exchangeable Cation
Treatments oH oM Available Avglahle 0 CEC Tota
P:Os SOz K Ca Mg N
gkg* = mgkg'—- = e (o010 (6 p— gkg'
Conventiona 6.2 210 100 68 034 6.7 33 116 013
Diagnostic fertilization(DF) 6.1 214 95 A 042 64 35 122 014
DF+Compost+Silicate 6.2 232 102 120 042 6.9 38 124 014
LCU 70% of DF+Deep plowing 6.3 236 96 106 0.38 70 33 116 012
LCU 70% of DFSubsoil bregking 6.2 264 88 108 034 6.7 30 113 014
No fertilization of N 6.2 20.6 0 111 034 6.5 30 121 012
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NH -, mg kg

Sth Leal’

Maximum
slage tillering stage stage
June 5 July 13 Aug.16

Heading

Growth Stage

Fig. 1. The changes of NH4-N contentsin soil in rice growth
stage.

uboobog ooo o gooo ugbo ooboooad
O 0000 0000 OODO0 Table 5000 OO
uoboooboob bobdob ob ooooo O
oobO0o 000 obo booboo Oob oooo
oboo0d 0000 0 000 LCu 710%+00000
ob bo ob.0bo0 obobo booo oo o
0 353 kg ha'l 00D ODODOOO0 OOOO OO
goobO oooObO 00 LCuU 70%+00, LCU
70%+0 000000 1210161 kg ha* O 00O
gogoog.

00000 0b0o 00000 o0 0o boo oo
OO0 000000 Table6D OO0 OOODO OO
0000 DOoOog(cecu 70%)+00, ooooooo

oobO OO0 268, 304%0 00O OO0 00000
U agbdudo oodo gbobodoob ooobodg oobda
gbooo oboobooo boo0 ooo oogoo.

oo o booo oo U oboooogb boo
OO0 00000 00D OO0 00 0 000 Table
70 O00.

oo0O 000 000 ooooooo o0 ooo
Oo00 OO0O00(CcU 70%)+00, 0000000
oobo oboob.oooo0 boo ooo od
O00(LCU 70%)+00, 0000000 408%0 O
OO0D00 DOO.00 Table5, 6000 OO OOO
0000 0D00D0 000 DO00O00 m’0 OO0
g0 00000 0obo 00 0 oboo obao.
oo0O 0ooo0 ooooo o ooooooo oo
ooo0 bOboOoD bo(@obooo)o oo boo oo
O 00000000 OO0 130ppm OO0O0O O
00000 2% 00000 00O00.0 boooo
000 000 000 OoO00O 0ooooo oo o
uab oo o ooo.

U0 OboobOobo ObooboO0o oooood
ooooon 30%0 OO000 00O 0 oog o
obdo 000 oobobo ooobob bobo
ubdo boab bobo oo o ob obda abd
go.

Table5. Theuptake amount of fertilized nitrogen in rice growth stage.

Critica Maximum

Panicle

Heading

fect e formi Ripening period

Trestments i .ectl;/te ti Stenng osrtml ng stage —
Hienng stage age age Cran Totd

(6/27) (7/113) (7/27) (8/16) straw

kg ha"
Conventional 9.0 106 164 286 135 218 353
Diagnostic fertilization(DF) 102 118 178 304 182 209 391
DF+Compost+Silicate 100 110 180 31.0 175 26.0 435
LCU 70% of DF+Deep plowing 94 146 172 208 130 344 474
LCU 70% of DF+Subsoil bresking 149 194 215 26.0 176 338 514
Table6. Fertilizer N use efficiency in direct seeding of rice.
e?fritigal M -T|Xi mum fPani F:Ie Heading Ripening period

Trestments " .ectl;/te fi Ste'mg osrtml ng stage —
Hienng stage age age Cran Totd

(6/27) (7/113) (7/27) (8/16) straw

%

Conventiond 118 138 212 26.1 122 198 320
Diagnostic fertilization(DF) 129 148 223 26.8 16.0 186 346
DF+Compost+Silicate 120 133 215 26.0 144 221 365
LCU 70% of DF+Deep plowing 116 181 214 212 16.2 426 58.8
LCU 70% of DF+Subsoil bresking 181 236 26.1 26.0 209 414 624
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Table7. Riceyield and yield componentsin direct seeding of rice.

ooo- oob- ooo- Oob0- O00- oO00- 00O

Culm Grain number Percentage 1000 grain Rice Yield
Treatments . . ) .

length per nf of ripeness weight yield index

cm x 1,000 % g Mg ha'
Conventiond 738 26.6 824 243 522 100
Diagnostic fertilization(DF) 784 264 835 246 5.24 100
DF+Compost+Silicate 795 26.8 89.2 242 534 102
LCU 70% of DF+Deep plowing 788 284 89.0 235 5.44 104
LCU 70% of DF+Subsoil breaking 76.0 29.3 918 232 5.62 108
No fertilization of N 66.4 194 89.2 24.0 365 70
U U O 0O d O

00000 0000 00000 00000 O O
000000 00000 000 00000 0 00
000 00 0000000 00000 00,00
00, 0000+00+00, 0000 (LCU 70%)+0
0,0000(LCU 70%)+0000, 0000 O 60
00 00 200(199932000) OO0 OO0 OOO
0 000 00.000 0000 0000 000 O
00 OO0, 0000,000 0000 0000 00
0000 0O 000 0000>00 000 0000
0.000 000 0000 000 000 0000
0,00000(LCU 70%) 00 O 00000 OO0
000 00000, 0000 00 0O00O00.00
000 000 NH~-N O0OO 500000 0000
0 00 OO0 000000 00 OO0 LCU 70% O
0000 00000 0000 OO0O0. 00000
0000 000 000 0000 (LCU 70%)+00,
0000000 000 000000 000.000
0 00522 Mg had0 0 0000 (LCU 70%)+0
000000 8% 0000(LCU 70%)+00000
4% 000000,00000 mD 000 00 O
000 000 00 000 000 0000.
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