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Annul Variation of Soil Properties and Yield of Soybean in Paddy Field

Min-Tae KimT, Jong-Ho Seo, Hyeoun-Suk Cho, Ki-Yeong Seong, Jong—Ki Lee, Sun—-Pyo Eom,
Weon—-Tai Jeon, and Jang-Yong Lee

National Institute of Crop Science, RDA, Suwon 441-857, Korea

ABSTRACT This study was carried out to investigate the
soil chemical and physical properties by annul variation
and yield properties according to cropping rotation system
of paddy field which was cultivated rice and soybean of
each 1 year by turns, each 2 year by turns, 1 year of rice
and 3 years of soybean and 4 years of soybean conti-
nuously. This study was conducted for 3 years from 2002
to 2004 in National Institute of Crop Science (NISC),
Korea. Study was controlled by Shinpaldal 2 of mid-
matured species, sow a field with soybean by 60x15 cm
in 27 May. Chemical fertilizer was spread in the field by
N 3.0 kg, P.Os 3.0 kg, KO 3.4 kg per 10a. This experi-
ment was carried for increase the degree of self sufficiency
of soybean from detect the better cropping system in paddy
field. The results of the study were as follows; Soil prosity
was increased 17.4% in each one year rotation and 21.8%
in the sector of cultivated soybean for four years. Results
was indicated that 5~9 cm of stem length, 0.5~ 1.0 ea of
branch number and 3.5~7.0 of SPAD value was decreased
in the sector of cultivated soybean for 3~4 years com-
pared to 1~2 year cultivated sector. The soybean yield
was reduced 12.9% (222 kg/10a) in the 2 year cultivated
sector and 21% (201 kg/10a) in the 3 year cultivated sector
compare with paddy-upland switching cultivation(255 kg/
10a). Root nodule weight and number was tend to decrease
according to the increasing duration of cultivated soybean.
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FFo] 1~2L41}7/}Zl Wt} gl (Cho, 1998;
Park, 1998), X3t W27} Z7184E Ha}p $5Fo] 7443}
o gAgstoz 0d ZLFWE 2~34¥7 X4 "ot
(Okubo, 1993). oju) =& woz zlail Tp&T 2
Arsket shgdo] RhEg o mhet oAl Ea= A %attd B
718 Eli7t X o] A, J& el & FUl9dEe
o) U}O}X]_T_V(Kim 1990), &2 ZH|&o| tqgh_ = IpE
oA T AAes ARG ‘l‘7] o] &t} 1
Aoz PHIE ¢ e g,
2rAs) 7} zjhaﬂ(Okub 1993), ¥t
X] cﬂ—g\,} ‘ZE:H‘-/] Hh:l—o] 5_7_’(Chea
1988) w5 Aot 50 HolE Fo|H W} By
1ol HEFo] AN A&y} kol o £L5 4 ok 22y
=2 oz Agstd Wil o 871 F7h= §lolA
=9 & A & 3~4do] HH Feo] 9sto] Ca, K
F 8 ohye), #71E9 &
S-S Yolx a1 (Ahn, 1992),

1o 1

35
=]
okHxH o
Ol:'l_.

Jo of4
1= ol

A

o2

ot

a

hil
El



T = THHHA| IXE EQEY U Watgt 371
A B B4 U Qe WBkE FYsl 483 AT A SFRY, 10T $F 5L SAMPAT 2VECs
S ole 712 ARE AT aA AEE #sch ER5H, 1995)9) £33t
EOFA|RE EE(0~15 cm), AE(15~30 cm)2 LE3}
M2 U bt A2 sl BEAANS core{ o R SXslGon, B
JAEE FE(0~15 cm), AE(15~30 cm)E Yamanaka
2 AF2 20027 2004717 370do] AA A= HAEAERE S
FUX MEZo| 248 2H2aet Y T A EolA] 423 EFEAL 5EUA EdeetEAd &3 pHe &
sttt = {3 w2 Axpd EoF EAT A AT, §7) 8L Tyurint, X|3A]Fo] Lo EoF W 2
Bety] Ysked ¥ 1 F 1d A, o 29 F2d A, W EA -Ec*d‘ﬂé(%ﬁﬂ@ﬂ%% 2000)2] TLREH ogH
19 F 339 A, F 49 A5 A E stFon, AEERS OAR SAFEH SR &St ICP(GBC SDS-270)E ©]
FAFTA ALE25E5 59 2790 27+ 60 em F7F 15 em B3te] HAL, FAEUAES Lancasterfof w2t 243}
2 239t Av|ERe 10ay N 3.0kg, P,Os 3.0 kg, K>0O At}
3.4 kgE NPA EFS EA310] AH|gF AA7|F0) 27 AP A BoFe] gleha g2 i 13 Zro] Uyt =of H
ARAFeR Satetel A ZuIR A gatgich BeE St Aol W SEolY
Table 1. Chemical properties of soil in experimental paddy field
soil pH oM Av.P,0s Ex. cat. (cmol” kg™)
K crop rotaton - _
horizon P (1:5) (g kg)  (mg kg K Ca Mg
Rice lyr-Soy lyr 6.0 17.8 73 0.41 3.20 0.71
0~10 cm Rice 2yr-Soy 2yr 59 17.5 49 0.42 2.86 0.59
Rice lyr-Soy 3yr 6.1 17.6 28 0.31 3.77 0.81
Soy 4yr 6.0 18.1 37 0.30 3.68 0.82
Rice 1yr-Soy lyr 6.2 18.6 74 0.43 3.25 0.69
10~20 om Rice 2yr-Soy 2yr 6.0 17.9 47 0.35 3.28 0.69
Rice 1lyr-Soy 3yr 6.4 18.0 32 0.45 3.24 0.70
Soy 4yr 6.0 17.5 43 3.22 0.37 0.66
Table 2. Meteorological element soybean growing season
May June July Aug. Sep. Oct. Total, mean
2003 17 22,6 24.8 26.1 21.3 14.4 21.0
2003 18.8 213 23.8 242 21 13.6 20.5
Mean 2002 16.4 21 24.7 23.7 215 11.6 19.8
tem‘z?é"‘)'t“‘e mean(A) 17.40 21.63 24.43 24.67 21.27 13.20 20.4
mean'(B) 17.6 22.0 25.1 25.1 21.1 13.8 20.8
A-B 0.2 0.4 0.7 -0.5 0.2 -0.6 -0.4
2003 189 158 94 165 172 250 1029
Durati ¢ 2003 230 128 117 98 126 219 921
‘S‘;is‘l‘l’ﬁleo 2002 213 225 147 69 163 205 1024
(hour) mean(A) 210 170 119 110 153 224 991
mean(B) 211 168 133.7 143.5 167.7 199.3 1023
A-B -0.7 3.0 -13.8 327 -134 25.8 -31.8
2003 1252 135.7 382 1574 1834 2 985.7
2003 85.5 159 341.9 293.7 271.5 30.6 11822
Precipi-tation 2002 77 52 257.8 4873 31.3 73.8 979.2
(mm) mean(A) 95.90 115.57 327.23 312.80 162.07 3547 1049.0
mean(B) 69.0 1374 365.4 306.4 136.1 372 1051.6
A-B 26.9 219 -38.2 6.4 26.0 -1.8 2.6

"mean (B) : mean data of 2000~2004
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Table 3. Physical composition of soil as affectedby rotation paddy field
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Crop rotation

Soil hardness

Texture ratio (%)

(m.m) Solid phase Water phase Air phase Prosity
. Topsoil 20 53.6 29.0 174 464
_Soy 1
Rice lyr-Soy lyr Subsoil 20 59.7 35.1 53 403
. Topsoil 20 53.0 267 203 47.0
R _Soy 2
ice 2yr-Soy 2yr Subsoil 19 58.0 1.1 9.0 420
. Topsoil 18 54.2 270 188 458
_Soy 3
Rice Iyr-Soy 3yr Subsoil 19 575 332 9.3 425
Sov dvr Topsoil 21 53.7 24.5 21.8 46.8
y Ay Subsoil 19 56.9 30.8 123 43.1

Table 4. Sediment volume and to the dry field index according to crop rotation

Crop rotationl

Sediment volume (mé/g)

dry field index

Rice lyr-Soy lyr 1.33 0.24

Rice 2yr-Soy 2yr 1.30 0.32

Rice lyr-Soy 3yr 1.30 041

Soy 4yr 1.32 0.45

Table 5. Chemical properties as affected by crop rotation
o pH oM Av.P,0s Ex. cat. (cmol” kg

Soil horizon Crop rotaton (1:5) (e kg'l) (mg kg'l) < Ca Me
Rice lyr-Soy l1yr 6.1 21.5 72 0.4 6.2 1.2
0~10 om Rice 2yr-Soy 2yr 5.0 21.8 86 0.4 6.0 1.1
Rice lyr-Soy 3yr 53 20.9 109 0.4 6.5 1.2
Soy 4yr 5.9 20.4 90 0.3 6.4 1.2
Rice lyr-Soy lyr 6.6 19.5 86 0.4 47 1.5
10~20 em R%ce 2yr-Soy 2yr 6.3 19.9 99 0.4 6.6 1.4
Rice lyr-Soy 3yr 6.3 20.4 101 0.4 6.7 1.4
Soy 4yr 6.3 19.9 97 0.3 6.8 1.4
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Table 6. Agronomic characteristic in flowering of soybean
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Stem length Branch no. Node no. Stem diameter +
Crop rotaton (cm) £ (ealtrunk) (number) (mm) SPAD value
Rice lyr-Soy lyr 42.1 2.5 122 6.7 37.6
Rice 2yr-Soy 2yr 37.3 1.0 10.7 5.8 37.7
Rice lyr-Soy 3yr 36.9 1.0 112 5.6 30.6
Soy 4yr 27.9 0.5 10.0 5.6 342

"The value of index by Minolta chlorophyl measuer(SPAD-502)

Table 7. Comparison of Nodule weight and number of root according to growth stage

Crop rotaton

Nodule weight (g/ea)

Rbot length

R1 R4 R7 (cm)
Rice lyr-Soy lyr 0.18 0.42 0.25 204
Rice 2yr-Soy 2yr 0.14 0.28 0.23 20.1
Rice lyr-Soy 3yr 0.09 0.28 0.20 19.1
Soy 4yr 0.09 0.26 0.18 18.6
Table 8. Yield of soybean as affected by crop rotation
Yield (kg/10a)

Crop rotaton o1 0 03 04
Rice lyr-Soy lyr - 320 - 255a
Rice 2yr-Soy 2yr - - 320 222b
Rice lyr-Soy 3yr - 292 320 201c

Soy 4yr 308 274 291 200c

= Aol gt of Wkt A¥ey) el Aeky
gl A Lnloltt Hof ofsk olake] wao] W) whi
o JM1992) S w4e ANRE efeich

QAN EoFe] A2E FANAY] G AR
(1976)9F EH(1983)7h BaghLoL o] aigtol At ¥
oA F Auje}t 7o) kst u|= 10a0]] 1,500 keAE &
T 439 L BN 5 A8l AL
AR A0l B B A0 B, 53] AL
ofejulx|oh Ao e FALUIAET EY 2o BE
RS Bt Aulste) ol g5k S| RE U 4
FAY §7122 olgsle] AVY WA SRS A
% 9le AoE AzHEt.

3 AR E 63 2ol T 1-24 Aol Mol 2
3~49 AL AAE 5~9 em 3L EASE 0.5~1.0
A Agom, GUEE 35~75%E Wtk ol A%zt
o ZojU4E Ago] Wolxi AL o & 7} Ygid 3
QoRt ofg] X7 g 4 oty aFAAE A
2 098 §718F Fo| £ o8 & b ARl B
Aok @57k AT ot ZolEchAhn, 1992). A

<ol FolA 1L, A|ehiel Bel s AeFol Ao o

-r‘
—‘—|—’

kR

g Sl 3
AL FH 274
DRSS 2RE BT
Fol mret
ARFL 7

sk
AEN(1990) 52 T
AZFA] 10%, 39 A2HA] 20%

LA

$HA] 255 kg/10ao]|
12.9%, 38 AZFA] 201 kg/10a 21%=

Araste ol

=yyalcta sk
% | A2 o2 A= 27
Acha ol AR T
7ol et 2ol 8 ASAIZE
AT F A A7t SUH] whep ASA 7)o A
L Choi(1994)¢] K119} 1%

e

e o

3594w

4ol F0%
3t Chae(1988) Zo = AujA|
1, Choi(1994)= =
Rl Z7SHAT

235 2 Sl

¢

BelE YRS 24

o J?lr
58 a,
K TN
oo

P
o
o
>,
hal
2
i rlr
mz

g Az 222 kg/10a
Zhsstol v|5:3t 7

o UEgich T4 oA 22 213 A A ol
M2 AS S BeA 2
Aul2 sfofof o Aoz werE,

=3 rlr

Aok 2ol

LRSS



374 UHEXI(KOREAN J. CROP SCL.), 52(4), 2007

by | Q

2 ATE EolN B2 %o A oS ) Axpa
£9F B4 % AAIY wakE THste] A8F AHFES
o] st 7% ArE AFALA ABG ANE 2ok
etz

L= g8 0 B Belye BE0) 71 -& ol
g SBFAA 174% 01} T 49 Ao A 21.8%
SIIAL, BAEL 29.0%4 245%2 ‘*OW U% 4
Ew uat 43 ekl

2 B9 shshy e WEL 3 1d AsAo] ulste] £7]

B F 19 AR 215 g kg Bk 2 A7} 21.8 ¢
kg' 2 OFZF FolHTI7} 3URE L HolL oo,
A|gHg7tel= ot frashkeE Aeolloy dube] R4
2 $7Fhs A%e 23tk
1~2 Ajufjtof| Hlstod F 3~4 Az}
;W}ﬂﬂis 9m1J1EﬂTEﬁS~IWHﬂ“0ﬁ
FUEE 35~7H= 2Bt ol AR7|Zke] dojds
2 Ygo] HolX AL & S7} 9k
4. F L =9k 9314 255 kg/10a9] H]ate] 2 A=}
Al 222 kg/10aZ 12.9%, 310 A=A) 201 kg/10a2 21% 7+
FohRon, ASA7E Hels AsS 9 HeF Yy
W AR o) vjste] Al Q47t SR TAse Ay
= Hd

YTJ

ASEH
Ahn, S. B. 1992. Mineralization of nitrogen in soils under

paddy-upland switching cultivation systems. Korean Soc.
Soil Sci. Fert. 25(2) : 133-137.

Cho, H. J. 1998. Effects of soil physical properties and crop
productivity on the different paddy-upland rotation systems.
Kong Ju Natl. Univ. M. S Thesis. pp. 37.

Choi K. J. 1994. Effects of excessive water stress on the
growth and yield of soybean. Seoul Nati. Ph. D. Thesis pp.
74.

Chae, J. C. 1988. Effects of different water table treatments
on growth and yield of soybean varieties in paddy field.
Res. Rept. RDA (Agri. Institutional Cooperation) 31 : 235-
241.

Kim, L. Y., 1990. Changes of soil characteristics and crop
productivity by the paddy-upland rotation system. 1. Changes
of soil physical properties. Res. Rept. RDA (S&F) 32(2) :
1-7.

Okubo, T. 1993. Paddy-upland rotation and promoting effici-
ency in the utilization of agricultural lands. RDA. Symp. 21
1 74-92.

Om, A. S., 2001. Effects of Soy Isoflavones in AOM-Induced
Colon Cancer Rats on Tumor Growth. Korea Soybean Digest.
18(1) : 43-46.

Park, C. K., J. 1998. Weed occurrence on different cropping
years at soybean

HHIEE, 1983, KfEiwrE, MMAOSEFA. BALZIDE SR,
pp. 5-21.

BLRHRIE. 1995, MERISHT IR HTIEE.

JeHas, S)IE—, Pl THsErE LRRE A 1992, it
Fe(Liedy 12 & 2 R LR HSBREOTHE AL 63(3)
: 340-351

KASRIEGL. 1976. {EVRIEEAT. pp. 253-292. BELEA L
e

PUHL, 1993, LiTEo] FLERY) ik SCERAR fREAT MR
Frrhiie] #er, -

PR LA R pp. 44-53.

SFERERHEELTST. 2000, H8 9 REVZEE ATk



