Korean J. Org. Agric. o
Volume 26, Number 4: 719-729, November 2018 ISSN 1229-3571 (Print)
http://dx.doi.org/10.11625/KJOA.2018.26.4.719 ISSN 2287-819X (Online)

B9} slojeul ] E3tAuljol] whE
=048 S Ao Qe A

2. Z2DF" 0 eepl™ L akEuy”T L ke L s AT L B &

P

ol

Biomass, Nitrogen, and Phosphorus Productivities of Green Manure
by Barley and Hairy Vetch Mixtures

Lee, Cho-Rong - Kim, Pil-Joo - Oh, Yura - Park, Choong-Bae -
Park, Kwang-Lai - Nam, Hong-Sik - Park, Gi-Chun

Green manure crops can be efficient replacements of high nutrient materials such
as livestock compost, organic fertilizers, etc. in organic farming. Grass-legume
mixtures or mixed cropping of legumes with non-legumes can aid in abating the
shortcomings of each plant type under monoculture (i.e. legumes have low biomass
yields while grasses are poor at fixing nitrogen). This study was conducted to
investigate the effects of barley (B) and hairy vetch (H) mixtures on green manure
yield in nutrient accumulated organic upland soils of Korea. In one cropping
season, single crops of barley and hairy vetch (Barley: 160 kg/ha, Hairy vetch: 90
kg/ha) as well as mixtures of both crops at different seeding rates (B66:H33, B33:
H66) were grown and the obtained results are as shown below. The biomass yield
and nutrient productivities were higher in barley-hairy vetch mixture. The biomass
yield and total phosphorus content were higher for the mixed crops by 78~132%
and 200% respectively than those of the hairy vetch monoculture. Total nitrogen
content of the mixed crops was also higher than those of the barley monoculture
by 43~44%. The biomass yield (5.60 Mg/ha) and nutrient contents (87.7 kg N/ha,
23 kg P,Os/ha) were highest in the case of B66:H33 seeding rate. Accordingly,
this study concludes that the barley-hairy vetch mixtures cropped at B66:H33 seeding
rate is efficient in increasing green manure productivity due to complementary
effects observed and the highest biomass yield and nutrient contents.
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TAF71EAWAIFOAM)T F=, FY, = T AAFoAM= 715 dAA HH2Eo]
U FHEE AulE 72 oZ 33 A TKSohn et al., 1995). ¥ -2lug= §71%F
Zol YOIME Sul-FaaE Arcks f7)AAe] o £d Bk 2 FrwelE st
% 39 A7Pet 59 % FERAR A4 2 ARBINA00 §71202090
5o ARAE ol Agaha glom AR A%l HH2HE AR T A
Z3}TH(Lee et al, 2017). 53] Lol A= AA Aol had 40 Mg AEE BWrhil(Lee et
al,, 2006) LA $AA) Felo] o) 2w Egwels di BrEe 0% 5, 4
A 7% BEYOA FEQJL, XA FolL So] HAFHI Uth(Lee et al., 2004; Lee et
al., 2006; Lee et al., 2015).
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Table 1. Physico-chemical properties of the soil used in the experiment

pH Total N | O.M." | Available P,Os | Exchangeable cation (cmol/kg) Soil texture (%)
(1:5) g/kg mg/kg K' Ca* Mg** Sand | Silt Clay
7.5 3.1 56.6 1,773 1.78 11.2 4.1 59 31 10

" O.M.: Organic matter

/\] 3 A Bk o]gtey B4 Av= Table 13 2t} EAL AL E(Sandy loam)$ o1,
4 pH7F B4 =343 F A, FEJA 5 OFdEe] HAFHA AT
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(B66H33, B33H66) 24 2] F 5A2& FAoH, 7+ AHele 38tE4, A7 A2 2x5=
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B 2 s, 95% T Al Duncan’s
New Multiple Range TestZ 24 =& A4

1wt dolelwlx £3} u g Sul4E 5 uw

FEA 7] SHZE AEE AEFHFS Fig. 13 2o Be6H33 89t Xl ©3(B100)ol
A 247} 5.60, 5.58 Mg/haZ F3Fo] =0 ™, B33H660 A 4.28, dlof el vl x] ©ak(H100)l A
2412 71 92 £FS BT Kim 5(2013)3 Kim 5(2011)°] =3} 312 =|o|A] Fo]g]
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Fig. 1. Biomass yields (Mg/ha) of mono-seeding and mix-seeding of barley and hairy
vetch at the harvesting date. Vertical bar is total dry biomass vyields of green
manure.

Hels &9 95 tin] £ S7tE = 2945 B gy gE3F0] 66%, 33
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= 293 Fojgux] EolA slojgulx] B s 1r|3lE FFgE dio o &Y
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Fig. 2. Nitrogen productivities (kg/ha, Dry weight) of mono-seeding and mix-seeding of
barley and hairy vetch at the harvesting date. Vertical bar is total nitrogen
contents of green manures.
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Fig. 3. Nitrogen concentration (g/kg) of barley and hairy vetch by increasing hairy vetch
proportion of total green manure biomass. Vertical bar is nitrogen concentration of
barley and hairy vetch.
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Fig. 4. Phosphate (P,0s) productivity (kg/ha, Dry weight) of mono-seeding and mix-seeding
of barley and hairy vetch at the harvesting date. Vertical bar is total phosphate
contents of green manure.
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Fig. 5. Phosphate concentration (g/kg) of barley and hairy vetch by increasing hairy vetch
proportion of total green manure biomass.
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