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Abstract

BACKGROUND: Soil weter content strongly depends on
wesether condition and irrigation, and it could influence on
crop nutrient use efficiency. This study was performed to
assess nutrient uptake of soybean by soil water condition.
METHODS AND RESULTS: In this study, nutrient
leaching and crop uptake as affacted by water management
practice was investigated using weighing lysimeter which
is located in Naiond inditute of agricultura science,
Wanju, Jeonbuk province from June 2015 to October 2016.
Water supply for soybean (cv. Daewon) was managed with
irrigation and rainfal. Nitrate leaching was greatest in the
rainfal trestment at early July 2016. Yidd of soybeaninthe
rainfall treatment was only 25% compared to theirrigation
due to the drought at flowering and podding period. The
uptake of nitrogen was considerably reduced by drought
whereas the uptake of phosphorus and potassium was less
affected by drought.
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CONCLUSION: It was proven that nitrogen loss and
uptake were dependent on soil water condition. Therefore,
irrfigation water management to maintain avalable soil
moisture capacity iscritica to nitrogen uptake and yield of
soybean.

Key words: I rrigation, Nitrogen uptake, Soybean, Weighing
lysimeter
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Table 1. Soil physico-chemical properties before experiment

Exch. cations
Av.P,Os

. . . Soil depth Bulk densit . H EC OM -1
Soil series Horizon (Cm)p (Mg m.3) y Soil texture (1:1):5) ds m'l) (g kg'l) (mg kg-l) K(Unoécakg I\)/Ig
Ap 0~12 1.18 Silty Clay Loam 5.2 0.6 22.5 463 017 13 20
BAt 12~36 1.26 Silty Clay Loam 54 ND 2.6 ND 009 01 14
Songjeong Bt 36~61 1.34 Silty Clay Loam 5.8 ND 2.0 ND 0.09 01 19
Bw 61~98 1.32 Silt Loam 59 ND 15 ND 009 03 25
C 98~150 1.43 Silt Loam 5.9 ND 1.8 ND 013 06 3.0

Table 2. Chemical properties of top soil in 2016

pH EC OM T-N Av.P,Os Exch. cations (cmol. kg'l)
(1:5) (dS m") (g kg (g kg (mg kg") K Ca Mg
7.0 0.5 38 1.6 288 0.45 7.8 5.0

(Holzman et aZ, 2014). 00 000 OO0OO0O 00O OO
0000 00000 O ODooobD es%0 0ooo oo
U oooto ooo, 0 0ooo oo odo o ooo oo
O 000 (Karam et al, 2005). OO0 OO0OOOO0O OO
0 00 000 ooo 00 00b oooo ooo oo o
ood ooo oooo oo ooo ood oo oooo
0 ooo O 00,00 oo Ooo OO booo boo
uodd ooo oo gdouo oo ood ooo ooo
00 00 0ooo0O oobod oooo oo oo oooo
ooooo o ooo o o oo.

0 ooooo oo ooooo oo oooodg oo
ooo o oo, 000 ooo O ooo ooo ooo o
U 00 udu oodudoo oudo o oooo o oo
0od 00 oo 0ogo ooo ooooo. 0 oooo o
ud oo oo oo goooo oodd oo oooo
0o oood o oooo, oooo 0o 0 ogo oo o
oo 0000 oo, 0ooo oo 0o0 ooo oooo, o
0o ooo oo oo oo ooo oo oo ooo ooo
oooo goooo.
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00000 OO0 000 000 0obooooo oo
00000 000 OO0 000 00000 000 000
00. 000000 00 1m, OO0 15 md 000000
000 ooooo, 10, 30, 55, 85, 125 em OO OO OO0
0, 0000@UMP-1, UGT, Germany) O 0000 OO
(Suction probe system, UGT, Germany)d 000 OO
(Weighing lysimeter, UGT, Germany)UU. OO0 OO
000 Seo O(2016)0 O0O0O0D0OO0 OOO0O. 00000
0 000 20130 1000 0000 0000 000 ooo

ooooo. ooo ooo ooooo, ooo 50~100 cm
oo0O 000 00 booOo, o000 000 Table 10
ud.

x2S

000000 0 10 7000 000 000 00 O O
000 20150 6000 00000. 00000 000,00
0 00000 00000 30%30 em0 0, 2015000 60 8
0 0000 100 300 00000,2016000 60 100 O
000 100 240 00000, 20150 0O 00 000 2016
00000000 0000000 000.2015000 O
00 0 0000 300 kg 10a”, 0000 1000 kg 102’0 O
0000 N-PK=340-1317.73 kg 10a'0 000000,
2016000 Table 20 OO0 0000 D000 00000
00 00000 OO0 N-P-K=0.0-0.74-3.16 kg 10a’0 O
0 00000 ODOO0O(NIAST, 2006). 0 000 OO
0000 000000 00000 0000 000 00
000®M)0 0000 00000.0 000 000 000
000 000 00000 00 00000 0000 000
0 00 0000 00 00 00 000 000, 0000
00000 00 0 00 000 00 000 000 00 0
0 0000 00000,

ez |12t & 718 =A

oo oooo ooooobo ooo oooboo ooo
udd oboboudooooo ooooo. 20150 ooo
0 0 0 00 00O ooo 152Co0 2s8C000,
201600 15900 27.5C0O00. 20150 O 00000 O
oooo 400 mmO OO 000 OO OO0 50% OO0
oooon, 2016000 630 mmOO 70 OO 90 OOO
O 100 oOOOO OO0 000 o000 oooo sooo
00 000 0 27mm 000 000 OO0 O000(Fg. 1).
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Fig. 1. Monthly precipitation and average temperature during soybean cultivation from June 2015 to October 2016.

400 A7 L el 77| MZ”EEEH 0 400 7 V77 0
SwW sw

& 300 o 00
~ 300 r 100 — b r 1 —_
E =5 E E — E
E E E £
a T o g
< g = 2
8 s 5 15}
£ 200 | 200 £ £ 2004 t200 =
> v > [
< o = =
s g 5 g
= g = 3
100 1 + 300 @ 100 1 r 300 n

O L |
0- L Sep Oct | Jun OCI"“OO 0- [un SepOct | Jun CAUg . Sep "400
2015 2016 2015 2016
a) Irrigated b) Non-irrigated

Fig. 2. Precipitation (P), Irrigation (I), evapotranspiration (ET) and seepage water (SW) by water managements during
soybean cultivation using weighing lysimeter.
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Fig. 4. NOs-N leaching in a) irrigated and b) non-irrigated weighing lysimeter from June 2015 to October 2016.
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Fig. 5. POsP leaching in a) irrigated and b) non-irrigated weighing lysimeter from June 2015 to October 2016.
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Fig. 6. Potassium leaching in a) irrigated and b) non-irrigated weighing lysimeter from June 2015 to October 2016.

Table 3. Yield of soybean by water managements

Seepage water (mm/lysimeter)

Treatments Year Pod weight (g m?) Grain weight (g m?) Percentage of immature pod (%)
2015 128.1 330.1 14.0
Irrigated
2016 73.5 163.3 194
2015 35.7 81.1 315
Non-irrigated
2016 314 451 28.2

Table 4. Nutrient leaching and crop uptake by water management

Fertilization (g m'z)

Leaching* (g m?)

Crop uptake (g m”?)

Treatments Year

N P K N P K N P K

2015 3.40 1.31 7.73 0.05 0.002 0.02 22.7 1.6 6.8
Irrigated
2016 0.00 0.74 3.16 1.29 0.16 0.52 18.5 1.8 4.3
2015 3.40 131 7.73 - - - 15.7 1.0 6.1
Non-irrigated

2016 0.00 0.74 3.16 0.82 0.07 0.13 15.1 1.6 3.9

*N : NOs-N+NH4-N, P : POs-P, K : Inorganic K

00 0oooo.

oooooo ooog oo oodgo o ocgoooo
ooo 00 ooo ooo 1OmgL_1DDDDD,2016D 3
udd 70 000 Oooo oo oo oooo ooooo
oooooo 00 ooooo. 000 ooooo oooo
uodun ooooduo oo oo oood, 20160 70
0 500 000 ooood 0 ooooo coooo oo
0 00 O0O(Fg 4). 00000 ODOO0O0O OO0 00
oo 00 20150 ooo oo ooo ooooo 2016
03000 000 oo ooooo oooobo 0ooo oo
udd ooooot od oo ooo od oooo oo
oooono 000 000 0ooo oooo. ood og o
00O 000 20160 700 OOOO OO0 OO0 OOOO
OO00O(Fg. 5), 000 O OO O 05~2 mg L' 000 o
00000 o000 00000 ((Fig. 6).

MW Y STl B Sun YLK

00000 O 000 000000 25% 000000,
0000 000 000000 O 10~15% 00 000
(Table 3). Park 0(2014) 0 DO000 00O 00000
00 00 0000 O 37% 00000 000, Shin O
(20150 O 0OOOO0 1500 00000 O 00 000 O
000 00 00 000 39% 00 00000 000 00
0 00000 00 000 0D0000.00 00 000 O
00 000 00 000 D000 00 0000 0000
0 (Sale and Campbell, 1980), 100000 0000 OO
0 00000 0000 00 000 000 0 0000 O
000 70 0OO0OO 80 OO0 OO OO0 000 OO0 O
00 0O0OO.

000000 00000 00, 00,00 0000 OO
000 00 000 00 00 000 000 00 00,0
0,000 000 000 0000 O0O00(Table 4). OO
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0000 00 0000 ooDbOo0O 00 20~50% 0 00 0
00 0o 00 ooooooo ooo 0o 00 oo ooo
oodd oooo oood. oo ooo gooo oooo
0 00 ooo0o 0obob 0boooo, oooo ooo oo
U Uu uob oood oooo ood oo ooooo
00 000 0000 (Albrecht et al, 1994; Zahran, 1999).
uoduo ooobt od ooo oo od ooo ooo
0,00 ooo oooooo oo ooo ooo oooao
ooo oo 00 00 ooo boooo ooo oooo.
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00 000 Ooooo ooooo. 000000 oo oo
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ud, ood ooood oo ood oooodd o oo
oood. 0ooo 0 0ouo 70 0000 soog boo
oooO 00000 00 00000 70 00 50% oooo
oooooo, 0 000 oooooo 25% ooooo. o
ooooo ooooo oo oooo ocodg oo oo o
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