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Abstract

BACKGROUND: Impact of incorporating hairy vetch into
soil on mitigating nitrous oxide (N>O) emissions from maize
field in South Korea has not been investigated, whereas
impacts on soil properties and nutrients for crops have been
investigated. Therefore, this study was conducted to
examine N,O emission from upland soil incorporated with
hairy vetch for one year in maize field.

METHODS AND RESULTS: Hairy vetch was grown in
an upland soil from November, 2017 to May, 2018 and
incorporated into soil on May 25 of 2018. Control and
conventional treatment (NPK) were included for com-
parison. Gas samples were collected weekly for a year to
examine N,O emissions from the soil. Chemical nitrogen
(N) fertilizer stimulated N,O emission in short term
resulting in the greatest cumulative N,O emission in NPK
(6.72 kg N,O ha!) compared to the control (4.04 kg N,O
ha™) and hairy vetch-incorporated field (5.43 kg N,O ha™),
and the greatest yield of maize from NPK, because total N
input was much greater by NPK (186 N kg ha™) than by
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hairy vetch (81.6 N kg ha™).

CONCLUSION: Incorporation of hairy vetch reduced N,O
emissions from the maize compared to the NPK-treated field.
However, further research on improving crop productivity
with incorporation of hairy vetch is needed.

Key words: Green manure, Hairy vetch, N,O emission,
Tillage, Upland soil
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Table 1. Chemical and physical properties of the studied soil
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A7) FASTHEEAN oA E 2017»1 11€ 49
A7 Eo= Akmeigle). dlofe] x| dEE 90 kg ha'e]
ek vk & 2018\ 5€ 259 dlojewx| S FEkele] A
2 22 H dd AT B U2 SAFth F4E]]
S5 A A dojelwlx A7 Bkt 2A A
oA &7] SIeh 2018\ 6¥ 1Y BFLZEHHE AlsI 1 F
55 2A39lh 2018 7€ 249 55 BES 0|43
1102 49 FFagith gxFo® Y32 7H(Control), ¥
FAYT(NPK)E HlAet3l o, S5 H238 of, A8

Total Total Available Bulk ) . B Exchangeable cations
pH EC carbon  nitrogen P,Os density DoC NH, NO; (cmol. kg'l)
(1:5, HO) (dS/m) (g kg'l) (g kg'l) (mg kg'l) (g am’®) (mg kg'l) (mg kg'l) (mg kg'l) K Ca Mg

6.98(0.11) 0.20(0.04) 10.7 (4.58) 1.55(0.64) 107 (48.4) 1.22(0.14) 249 (63.7) 71.8(2.82) 3.84(0.40) 0.62(0.18) 7.59(0.30) 1.91(0.12)

Y DOC: dissolved organic carbon.
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Table 2. Concentrations of carbon and nitrogen, biomass yield, and total input amount of carbon and nitrogen of

hairy vetch
Total C content Total N content C/N ratio Total biomass yield Total C input Total N input
(%) (%) (kg ha™) (kg C ha™) (kg N ha')
46.3 (0.20) 3.2 (0.06) 14.5 (0.37) 2,550 (726) 1,181 (336) 81.6 (23.2)

2 Y] S AR IH(Rural Development
Administration, 2017)°] w2} N-P,Os-K0F 186-35-74
kg ha ' AlH[EIaL Al e} slojgwlx] AelTe Ha v
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A é‘iﬁ%%ki 3.2% (wt/wt)= Gﬂﬂﬂlﬂﬂ% hlel 2%k
T A T3 81.6 N kg ha'o|3iti(Table 2). 7} *&]+
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complete block design)ell w2} 49H50 2 ZASHIC)

2z

t Y

3
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3191 84K Lancaster H(National Institute of
Agricultural Sciences, 2010)< ©]-g-3to] A3t
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18] Aaes FHESS5 goﬂ 25 ml¢ 2 M KCI& ¥31 30
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Alof] ARSIt HEEH AANHAN)E 24611
14 Indophenol Blue B|¥% % (Searle, 1984), ZAFE]
A2(NO>-N)+= brucine H2=Z(Wolf, 1944) 77} 667 nm,
410 nm 3FgelA] UV/VIS Spectrophotometer (Optizen
3220 UV, Mecasy Co. Ldt, Korea)®= +413}3]ch.
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A= A A F 2778 MRS TH % SofE
WA SkEdTE S5 g 7] 19 s)E ulF TEAA
S5 AFSE M lels AEATE A oA Stk
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shgS al EE ol(NHL)ol FAF o] (NOsy)= A
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N,O7} 8 tHCates and Keeney, 1987; Goodroad and
Keeney, 1984; Wagner-Riddle and Thurtell, 1998). &l|°]
e xl= Hulgl 22 oE f71A BlE C/N &) Y]
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Fig. 1. The N:O flux (A), air temperature and
precipitation (B), and water filled pore space (WFPS) (C)
for 1 year.
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718k 7] 27 AR AQE D, FEeh o] Fwol H
olo} 3HKBrady et al., 2010). &0 WFPS 2Aakslaby 7}
ST ol Aofsh= m|AES] &S VRS A A
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QAHEE Ak 2 F, 82 6YUol 26 mme] 57t
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control? NPK A& x2t} =4 Yebgth Sanz-Cobena &
(2014)8] Hare] m=w FA7e dlojelmxE AufshH
ARYE Ast Ao} FAET Brh B9 Ul NOs 9
ghefo] wobA| 1, E4dst S Bl N,O wiEgo] =of
Atk Baselek S5 A7z 59 NO A&
& NPK AH2lel|A] 4.92 kg ha'2 71 =9kt f71E<] 4
ol ilX= Bl s w7t HE W, eAnsE
wallEE7E Wt e 717E el N,O 7ha® WAt 4w
AU FAMES 3 E0kd Zlow w5714 &
T4 AE7IE Bk & Azb FAEERS NPK A7t
6.70 kg ha'= 7F¢ = vERsom, slofewA Al
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A A2l N,O 2 HijEo] NPK A2+ H]3)
FoatAl W olfi= slofel|| o] FEEFo] x| o},
NPK A2l vjs] #4318 Aaso] dx]3] 7] vlgoz
FHETTable 2). dlofe|ulx]2] sk Al71& 9LFE Al
st 108 T/ =, 3go] wWETS e A4
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Table 3. Cumulative N;O emissions during fallow season, maize season, and total season

Season Fallow season (kg ha™) Maize season (kg ha™) Total season (kg ha™)
Treatment Control NPK Hairy vetch  Control NPK Hairy vetch ~ Control NPK Hairy vetch
Cumulative 1.53° 1.80° 2.04° 2.51° 4.92° 3.38° 4.04° 6.72° 5.43®
N>,O emissions (0.14) (0.17) (0.21) (0.17) (0.41) (0.20) (0.16) (0.52) (0.13)
Ve 1.79° 3.60° 5.39°
(0.12) (0.35) (0.38)
S4s 4 0

S50 o2k k2 6.4 kg ha' & NPK A2loA #-2a}
Al 7P =951, control ¥} dlojgHlx] A2l 247 3.9, 3.7
kg ha' ©|9It(Fig. 2). S5 Hagywo] 2 AHEo)7|
g Zol(Al-Kaisi and Yin, 2003; Di Paolo and Rinaldj,
2008; Eghball and Power, 1999; Liang and MacKenzie,
1994), iAo v <kol AAE AHjgk NPK A2 ellA]
L] Seefo] =tk Wi, dloje|wx| 2] gl oJs &
T T 2F e gk, s 44
371 & slolelue] #7137} dolut 548
SF7b Edshs st 8qehs HARE SFA
A Aoz AT, Sievers9t Cook (2018)2] H.aro]
=2 sloju|x]= Eokel $H & A9} Aeh-o] A&
A7y og- ] 2aE7] bl Aa fAs Eo)7] A
v FAGAE ANV} T2 3kEA719 1S Folok
gtka stk S4E 8 & ol Edd
NPK Aol mh& EoF o T AAs} shaghe] fost S
= HERFA] ESktHTable 4). W= A4 Foxk= qlSle
U F AL g2 slojglix|elN 71 =tk 13y §7
B AAghES Aol vls) A4 stk = oAz ¢
15] Hall=A] kol it f71E da4 FHE "okl
o gk yhde] NPK A2 44 ke S
A eFokot T A ok A nlal Skl
|, Q4] HE FoE st Ave ety
ool AHEE vFo] & uf sojgu|x] 3 A7|E Sk
GAA Solgux| 9] ot Yl S-S Shiatal, &|ofz| A
B 3 S5 3k A7)0 1S F8A At A7)
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Table 4. Chemical properties of soil at harvest time

Maize ear yield on dry matter basis (Mg ha'1)

Control NPK Hairy vetch

Treatment

Fig. 2. Ear yield response to different nitrogen
fertilization.

of A47} 35E & AL bl §552 d4 o4 af
o] 7Vt Y 22 S5 SRS 7Y 4 Qs e
2 ek

FASTAEL T4 B RS YA N,O 7k~ WiE A
Hadpt ki BaEolget AR Suje] A7 A
B =EGA o]l AY F4715 nelstA o 4
A7)olik g o} glof ApEr}t B Aotk whEbA &
ATE S5 Alshs BES 27004 sloflHix| o] A

Hf gl B¢ ghelo] A N;O wiESAdel ofwdh J3-& A

BN 2

m

Total Total  Available Bulk a) + . Exchangeable cations
pH EC carbon nitrogen P05 density DOC NH, NO; (cmol, kg’l)
Treatment

(1:5) (dS/m) (g kg'l) (g kg'l) (mg kg'l) (g cam®) (mg kg'l) (mg kg'l) (mg kg'l) K Ca Mg

Control 6.90° 0.63° 14.3° 1.37° 98" 1.37° 158° 4.87% 0.75% 0.74* 8.04° 2.60°
(0.07) (0.05) (3.44) (0.08) (21) (0.13) 9) (0.66) (0.38) (0.11) (0.20) (0.03)

NPK 6.91*  0.67° 13.6% 1.35% 145% 1.37% 157¢ 5.14° 0.82% 0.72* 8.04° 256"
(0.26) (0.03) (3.24) (0.09) 91) (0.10) (13) (0.32) (0.33) (0.14) (0.17) (0.09)

Hairy 6.81  0.66" 13.0° 1.45° 99° 1.41° 164° 4.83* 0.75% 0.74* 8.06° 258
vetch (0.10) (0.04) (3.71) (0.10) ) (0.10) (12) (0.43) (0.18)  (0.12) (0.26) (0.10)

Y DOC: dissolved organic carbon.
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