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Effect of Organic Fertilizer Levels on Dry Matter Yield, Nitrogen
Fixation and Transfer on the Barley and Pea Mixtures

Lee, Hyo-Won

In order to study the effect of organic fertilizer on dry matter (DM) yield, nitrogen
fixation and transfer from pea to barley, an experiment was carried out from May
to June in 2008 in Incheon. A completely randomized block design with three
replications was used for the experiment and one reference plot assigned each
treatment for nitrogen fixation evaluation. Seeding mixture was 40kg barley and
80kg pea per ha. N rate of 40, 80 and 120kg/ha as organic fertilizer was applied
at seeding. The equivalent of lkg per ha as (15NH4),SO4 Solution at 99.8 atom N
was applied to the plots (30x20cm) at mid April. Forage was harvested from each
plot in ripening stage at ground level and separated into barley and pea. Nitrogen
fixation was 32.4%, 23.4% and 0% at three different organic N levels. Transfer
rate were from 47.6% to 21.8% in difference method and 24.6% and 21.4% on
N dilution method. N Transfer amount were from 92.8kg/ha to 41.9kg/ha on
difference method and 47.3kg in the 40kg N plots and 49.7kg in the 80kg N plots
on N dilution method but there was no N transfer in 120kg N organic fertilizer
plots. Benefit from increased organic fertilizer was not clear in terms of nitrogen
fixation and transfer from pea to barley in barley and pea mixtures.

Key words : organic fertilizer, barley. pea, "N dilution method, N transfer.
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st FEolth olel@ Aol vzl F9o ARA Algo] ZA F7E W d &

= A Q77F AAAL AL, o]
st TR ToAo] Y-S AFREa U th(Peoples et al.,
1988).

SHENAE3 F32HE o] Syt F4 48 WA sl (Palmborge et al., 2005) FHFS 5
7IN 71 A& 7R gl 718 4= 9 th(Berlilsson et al., 2001, Haby et al., 2006). 53 %
Aot E9t3t 2 A A= B9 EHE Al HIs) A 2dstE A BT
AT 2 AR 114908 vlste] FHE9 A= 4190 Bt SFEE £V
5°] EUTHCrutzen et al., 2008).

T 520 FEdATH S A LA B3 ﬂ*—rLT‘E 53] rigdS AR
FHEAT FHY 7] F AL o) &ES GEIe} 3t
had A4 33 80~222kg(Haby et al., 2006)] HHA

o
I

4249 EAUE o) §F Aol

A= Jhst71el 65~92% Rl ha@ o &2 4t A W 93kg~202kgR O™ 1 F A&7 =
sl thE ®al% lti(Hauggaard - Nielsen et al., 2010). ¥HH f-7]A8) =24, 3
By 229 A H had 185.4kge]Athal Ba1sk vl ¢ ti(Riesinger and Herzon, 2010). ©]
FAAIQF S 2 H(Egytian clove)™ 3% A4 A E0] 64%F1L °olF 70%7} SHEFHZ Ho]

|

% I tH(Giambalvo et al., 2010). F3ol| A th 7| &4 A ZFLS o] A 2 A4 AlH] o]
zolol et W= SHFol B, SF-Rel-fA 1 o gk gl Y Atoldle F
A &S Ao wet 58% oA 91% Ao] St Andersen et al., 2004). B.ehE o)A 3}
AT T8, 719, 2el3 S (ke o) ol F R At A7 18%, 17%, 1
23l 7% o)Akl B 318+¢] th(Sakai et al., 2011). o|EZ 29} 3tE 3 2r]ele] &}
A 88 AaTt go] a2, MBI EF a2 a8a 28 WE 2 ojsd A
|

v 4.2%°04 13.7% Alo] Fthal a1 th(Mehmet and Acikgoz, 2007).

AF7HA A= F2 IR AR A Fa stEatel Euigk 2A|A s d
Zlo] ot & A= b7, By 3F Al f71E HIRY AaAETES 2 3
= W T3 AFEZE TN dE A, TR 35d4ay a8l 1AL Y

HYg olFol B3 AFEFor FHPHAL
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2 ARS A7E JIHA A ERCAA AAEtRon ARAAY EGS $8F EUO
H 1 54& Table 1914 B= nukse} Zo] f7]= 4 C’JJPJ gheFo] =2 Uik AAEZ pH
6.6, 7-71% 13g/Kg, a2 202mg/Kg 18]l ] 0

3.2/c molkg EelATh Al viA& AW 3vtRo g ‘%EI—E F71A HE2E AX &
7% 0 2 40kg, 80kg 1231 120kg/ha@ il o) 4 3} a}
25%Ath #FE3 FAE FALEZ G 80kg(FUIF), FEALE
Aot 3kE2 2008 39 2090 sl WotE FXI8H7] flet 17U SA4H]
3 & §2%0] 2mm A% FFPLS o) B AASEG DraH
zt vtk Q272 Bl duE Flon F9dL 4l
ZA3517] 91t 49 1599 9L HE stA=H 99.8

lkgZ 1L9] <ol E3lste] 20x30cme] ¥ E(Qudrat)ol]l A5}t 64 8?401] A=

—{Ol( =2

te] AL Fotelo] Helo A5E Eeldld A% F EHdla B4 Anz A8
=y
NEAY Aaugsy 284S 99 FINL B obgd Bo9a AFRAY
Isoprime-EAE o] 8319tk 39 WA A) mel=e) o5& Aol NI AL of
] Pz H [e)

H 2 A
&oto] A=l on o] &F AL AP stAtEe] dRbAOoE 23 Q= WHS H&5)
ATHChalk, 1996; Chalk, 1998; Lee and Park, 2002). X}o]® 3} U4 XYL o] &3 2
LA T4 B o] HEARE o]FE v A oA LFEstA o] &3 a9
2o o)Azt AFEstth B T LA AWM AREE A2 T5o Aol YAt b
=

The N-difference method.

Nleg(=non-leg) = Nnon-leg(m)-Nnon-leg(p) - R(1).
Pnon-leg(<leg) = Nleg(—non-leg)/Nnon-leg(m)

= 1-(Nnon-leg(p) - R/Nnon-leg(m)).

N-dillution method.

Pnon-leg(<atm) = 1-(Enon-leg(m)/Enon-leg(p).
Pleg(<atm) = 1-(Eleg(m)/Enon-leg(p).

B A¥ o] EAAE = SAS Ver9. 1 T2 IS o]&3te] HA 2%} 74 (Least Significant
Different test; LSD test)= 2-&3t 5% frolFwolA AgF7re FAA olE A
=g
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Table 1. Soil characteristics of experimental plots

pH oM Availa. P,Os Exchangeable cation (cmol/kg) Salinity
1:5 (g/kg) (mg/kg) K Ca Mg ds/m
6.6 13 292 0.28 7.0 3.2 0.3
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f71dL 8 29 ) HAE 2 A4 AYAEFS Table 2014 B vl9l 2T} 80kg

] |71 By 5 U3 A 8495kgE 7HE =0Tk ol#g
X9} T ZFF o)A 11,000kg@ 9,418kgS LEFH Y (Kim &, 2002) B il H o=
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Table 2. N and DM production response to organic N application

Barley Pea Total
Treatment DM N DM N DM N Pr
(kg/ha) (%) (kg/ha) (%) (kg/ha) (kg/ha)
40kg N 6,792 2.8 77 3.7 6,870 192.4 0.05>
80kg N 8,448 2.7 46 24 8,495 232.8 0.05>
120kg N 6,013 32 275 2.6 6,289 195.0 0.05>

= T ARHAQ Aol
S AEFEa 7o) 80kg > 120kg > 40kg =0 & EFEO U 120kg T
= o8 7FA] T3z AAAE FES 223 A
T el mlsl v A8 3Ed8%: 58%)=
2 3 FE(48% : 26%)= UEFATEAL gHoh(Andersen,

29 Asdd 290 FALFRE BAHCE 9
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Table 3. N derived from the atmosphere (Ndfa) with different organic N level

Barley pea Fixation from atmosphere
(ISN atom% Excess) ("N atom% Excess) (%)
40kg N 0.0298 0.0277 24.6
80kg N 0.0432 0.0345 23.4
120kg N 0.0061 0.0398 0

* Ndfa=(1-atom% Nexcess legume/atom% Nexcess grass)x100

Table 3> R 4F &3} A F7124 58 22 & v FF3E4 & bl
Zolt} 40kg N2 24.6%, 80kg N2 23.4%7} 3524 G0 2HE F3FATh 120kg N
AT vhold 2 g YER oY 022 A3t olgeet gholagixe) adE &
2 T 42%, AW+HF 93%ekal WESF Lee(2007)8] AF Ko Wit

LA A EARIE o] & SFAFANA NI Al 65%001A 92%°1AL A7)
26%01 4 81% R A k= 72 I}(Hauggaard and Nielsen, 2010)7} & ®¥Hd 51% WS U
BHllthe H1% I thRiesinger, 2010). 279 < 10~20cmol] = el EA9 6.74%
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7} F5AA 2 A FAl Aokl 3 (Geijersstam and Martensson, 2006) 23} 9} H%
T 2A M= 41%0014 91%2] A&7t 7] & S AAst o] &skital
(Haby et al., 2006). Slo|EZZmtalo]1g)2 ZAo|NE 7} APDEE, o2

]:l
EUFE FTEL 0]% Hl &2 Yol Hoh= Bax 9lof(Vinther, 2006) 2 AF7}F &

Table 4. Estimate of N transfer from legumes to forage grasses

Botanical Transfer
Treatment Method Composition TN Transfer rate amount Pr
(G:P) (kg/ha)
Difference 0.218 41.9

s 99 : 1 192.4 0.05>
N 0.246 473

40kg/ha

Difference 0.296 68.6
99.5 : 0.5 2322 0.05>

80kg/h
gha BN 0214 79.7

Difference 0.476 92.8
95.7 : 43 195.0 0.05>

120kg/ha
g EN _ _

* G: Barley, P: Pea, ** TN: Total Nitrogen. Difference: Difference Method, N: N dilution method
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O ™ (Geijersstam and Martensson, 2006) ¥ A= -2 v O F T AT oA

23 ool TS G AT AR QIF ML A& o]FEHE Zo] ol |
St FHAEOIY TR e IAAERREH 2 Aolgte Fo| Aow oyt A
© }F 2E% B 1 o|F3fd o W dAavt olFH AT FF% Bix TKStern,
1993). wepx g Al-o] opd Y AT AHE 53 ol5E B o] FF =] niE3

3% Aoz AmH

AT e Yot o7 S TN FU1ELE HIR Y AlE FE0] AN, A4
1y aYal olFE B olFdFe S st A M= #7124 40ke, 80

kg, 123l 120kg/ha®] 33 2)9t AAhng SAS s d27=2 Bedu+E 2 A v
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S 5437 918kl 99.8941% ISN(NH4)S0.5 49 159 haQ lkg T2 SRS &
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