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Estimation of Soybean N Fraction Derived from N Sources by "N in Soybean
Cultivation with Rye as Green Manure

Jong-Ho Seo*, Seong-Hee Lee, Young-Son Cho, Jae-Eun Lee, Chung—Keun Lee, and Young-Up Kwon
National Institute of Crop Science, Suwon 441-857, Korea

ABSTRACT Winter season cultivation of rye as green AMNEF SV HAL S8 B AN 2A 9Edt=d),
manure for soybean have been a favorite with farmer be- o] W= Ay AAHTI= o7 A22EE Y 25
cause it could remove a risk of injury by continuous crop- glo] ok otmuoly] WAS Fo| Hosls Ao o
ping and increase N uptake and yield of soybean. Effects
of rye green manure on soybean N uptake, N, fixation and A SUTHGEH, 19795 #E, 1999). = A3 gol 8%
yield were investigated with °N as pot experiment in green- ~ or= H37] o]l AAB| R A& A3 ForEFE F
house in 2004 and field in 2005, respectively. The N derived ~ 7FA| 7] Z o] 7hs3FA|al, 2310 o3t ~3Z7H= T84
from N fertilizer (ISN) in rye green manure increased with A a1, AH|E A AH| j;'.j]- 429 AANARL 7HAAA
increasing of N fertilizer rate compared to N derived from 2 9lom, E 2HAF ojg2o] @] B thEe 95
soil. N uptake and DM yield of soybean at the pot with g N
paddy soil was higher than those at the pot with upI;and soil AE Bdel 718 B Fe Arlddad 3 ST
mainly due to the increase of N uptake from paddy soil. A AEHoR EFoREE RY|SE Yee Az
Total N recovery in soil was higher at rye green manure ~ YEUoIEHE A& oz Fo| FFste] & Bar) Yot
than no green manure because BN applied to rye plant was (iEHE, 1990; 2[5, 1986; Kenzo, 1989). E¢F 7|8 A4
remaineid higlllsly as soil organic I\:) compared to chen;ical BHE AELE 2Foz Hy|gEe] Yok Frk 2
N fertilizer. N recovery in soybean plant increased in o o =
proportion to amounts of N fertilizer applied to rye. The o AR WSk Qous g daEFEE 371
A7l el ok

N fractions from N, fixation of soybean plant at the pot
o AAE R 4718 Ao YL 714717
4 7718 VR Ex A7 A2 HEE 24

experiment in 2004 ranged from 92% to 95%, on the other
hand those in field experiment in 2005 ranged from 82%
to 84%. Estimation of amount of N, fixation was not
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Table 1. Chemical properties of soils used in the experiment.
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(84) 3 kg/10azFo] 33 ]
tHA €]7] & PC-3N, UC-3N). ¢lat @ Zhaj=
oF thzo] FmHl B F 9F Al

SYLsHA
gpot, G571 0.28 g/potE A&t F HFAo] ZE
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42 S5t 2m 4 gl oA Arisl 2
Evow Bo 429K g% 4% JY Fo 2
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. Soil pH oM Av. P,0s Ex. Cation (cmol. kg™)
Year  Soil type
texture (1:5) (%) (mg/kg) Ca Mg K
2004 Paddy Loam 6.7 335 132 5.1 1.25 0.92
Upland Loam 6.8 1.13 82 34 0.91 0.35
2005 Upland Clay loam 5.2 1.60 174 5.3 1.10 0.30
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Z BEYT EELGP“E}(S% 20%‘) Bxulte 3E 8 %
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(6% 19) 9 4F4H A EFS 2] 42390k
T Foll et A Re A AE6HA] gotod, 4t
(& dED Z=(Ferte))o g 7 HEH At 25
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kg/10a)2 A]-&-3t¢lct.
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"N recovery (%) = (Nt x NDFF)/ Napp x 100
N EY T AEA Ad2gHAES < AL
NDFF : AH[AXFA2) FHid4 v)g
NDFF = (XA 2N atom%-0.366)/(A] 8] A 2N atom%-
0.366)
N+ Al AA(ON) %
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Fo) AATAY ANS 2RI L TR AFT
o] A=A Zjo|o] 213} Difference method2} °N method

o = apel ojaf AXesck
Difference methodo] 2J8t &A1 A(N, fixation) -§-2f 2
TAEA AARELS oS 22 Hof o) A4tE Sl

Difference methodo]] 2|3t 1 AA LG AALEZ

= [(TDMf)(%NH)-(TDMc)(%Nc))/(TDME)(%N1)
TDMf = F23 7 5(fixing plant)®] A4F AEF
AN = SRR A BE 45T
TDMc = 56| A Z(control plant)] A|AME AES

UNe = BFUNFYATS AY AEES) DAV

242 0|23 "N method) Z2] AATA(N, fixation)
oo AALEFL t}23) 7S Legg and Slogerd 34

(Coale et al., 1985)°] °J3l AALE ST}

PN methodo] 93 nHALG AR
=1- [(a-b)/(c-b)]

a 2RI A5 PN atom %

b: t]7}(atmosphere)2] "N atom % (0.366)

¢ 27 vEAAEY PN atom %

pot(UR-3N)Y w= 27.7 g/potH 1L, 0.333 H 0.666 g N/
pot(UR-10N, UR-20N ) ol W= 7bz}h 41.3 & 43.7 g/pot2
UR-3No|| H]3] A o] FUIstAA N & ALTL
zpo)7} Qi) zaM ‘it}%h,% UR-20N©| UR-10NE
ot Z7tete] Sl=v|9 AA| i 71T AH|E
ZA49] 3488 Bl Em]u] UR-3N, UR-10N ¥ UR-
20No] Z+zh 92.1, 74.0 @ 60.2%= AA Au|3Fo] =7}t
$E Fadhs AFgolgltt. 3ol S48 AA AL
AL W Eko 2 RES] B &S AEE ), UR-3NI
A= AaAlB|gFo] HEsto] HAALTFolA AHda
2RE 30%, EFOREE 70%E Ve 9, UR-10NE
AHIA S 50%, B 50%E A|H]|E 49 EoFolA FeblE
o] Y3t BHH, UR-20NL2 AlB[ALoA 64%, EGoA
36%% Uetio] Aujdafeo] Aagro] Wttt kA

25 F 30| WbAu]7} How wujo] ABAAb] M3
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Table 2. N status, "N recovery (%) and N fraction of rye green manure at incorporating to soil.

Treatment’ Aqlsolied DM C/N N % N "N l.lye N fraction .
N ratio amount recovery from fertilizer from soil
g/pot g/pot - % g/pot % %
UR-3N 0.10 27.7 38.8 1.09 0.30 92.1 30 70
UR-10N 0.33 41.3 37.1 1.16 0.48 74.0 50 50
UR-20N 0.67 437 304 1.44 0.63 60.2 64 36
LSD (p <0.05) - 5.8 5.1 0.17 0.12 16.0 4 4

'UR-3N~20N are the same with Fig. 1.
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Fig. 1. Changes of soybean SPAD value (chlorophyll meter readings, SPAD502) during growth affected by N source or N
rate; PC-3N : paddy soil, chemical N 3 kg/10a (0.10 g/pot), UC-3N : upland soil, chemical N 3 kg/10a (0.10 g/pot),
UR-3N, 10N and 20N: upland soil, chemical N 3, 10 and 20 kg/10a (0.10, 0.333 and 0.666 gN/pot).
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Table 3. Dry matter yield, total N concentration and total N yield for non-nodulated (En1282) and nodulated (Daepoong)

soybean affected by N source or N rate.

Enl1282 Daepoong

Treatment

DM N% Total N DM N% Total N

g/pot % g N/pot g/pot % g N/pot
PC-3N 39.2 1.00 0.39 95.2 3.49 3.32
UC-3N 9.5 1.18 0.11 51.8 3.49 1.81
UR-3N 8.0 1.59 0.13 59.5 3.45 2.06
UR-10N 7.3 1.54 0.11 65.8 347 2.28
UR-20N 11.3 1.34 0.15 69.2 342 2.37

LSD (p <0.05) 25 0.21 0.03 9.5 ns 0.34
Table 4. Recovery (%) of labeled N ("’N) from fertilizer in soybean and soil affected by N source or N rate.
+ Enl282 Daepoong

Treatment - ;

Plant Soil Total Plant Soil Total

%
PC-3N 413 33.8 75.1 28.2 457 73.9
UC-3N 16.0 324 484 11.6 344 46.0
UR-3N 9.0 493 58.3 5.9 527 58.6
UR-10N 54 46.8 522 5.0 424 474
UR-20N 5.5 39.7 452 6.4 429 49.3
LSD (p <0.05) 4.4 7.5 7.7 44 7.7 6.2

"PC-3~UR-20N are the same with Fig. 1
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Table 5. Fraction of N accumulation in soybean cultivar Daepoong affected by N source or N rate.

+ Total N Fraction N from N; fixation' N from N from soil®
Treatment amount total Diff, BN fertilizer Diff, BN
g N/pot %

PC-3N 3.322 100 88.2 92.0 0.8 10.9 7.2
UC-3N 1.809 100 93.8 95.5 0.6 55 3.8
UR-3N 2.059 100 93.3 95.0 0.3 5.9 4.7
UR-10N 2.280 100 95.0 954 0.7 4.2 3.9
UR-20N 2.367 100 93.6 92.5 1.8 4.6 5.7
LSD(p < 0.05) 0.34 - 1.5 2.6 0.3 1.4 24

"PC-3 ~UR-20N are the same with Fig. 1; *Diff.: Difference method, ““N: N method
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Table 6. Dry matter and N amount of rye green manure and weed at the time of incorporating to soil.

Treatment Plant Heading date DM C:N ratio N% N amount
kg/10a % kg/10a
Rye GM Rye May 4 590 37 1.35 8.0
WF Weed - 153 15 2.73 4.2

‘GM: green manure, WF: winter fallow

Table 7. Growth status of aboveground and underground parts of soybean cultivar Enrei affected by rye green manure.

Treatment” Stem Stem Pod Grain R90t Nodule NoQule
length diameter number number weight number weight
cm mm /pot /pot g/pot /pot g/pot
Rye GM 447 9.60 99.7 178 9.18 98 0.40
WF 439 9.42 932 166 8.50 59 0.26
LSD (p <0.05) ns ns ns ns , ns ns ns

'GM: green manure, WF: winter fallow

Table 8. Aboveground dry matter and estimation of N fraction by N, fixation in soybean cultivar Enrei by rye green manure.

Treatment Total N% Total N N amount by N; fixation® N fraction by N, fixation®
DM amount Diff. BN Diff. "N
g/pot % g/pot e g/pot —--mmmemmeem %

Rye GM 93.1 3.58 3.39 2.81 2.76 84.4 82.9

WF 88.1 3.51 3.09 2.60 2.53 83.9 81.6
LSD (p <0.05) ns ns ns ns ns ns ns

'GM: green manure, WF: winter fallow; 'Diff.: Difference method, BN: "N method

MEL 20049 SURE AWM FETH S 82-84% 9 WAHSEL ZASSC

£ Uetfo] 2AZEHT 22 AgA ¥ 2k yehy 1. 20049 SAXE A M= 3Uo| AJg5 Hang
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