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Table 1. Plots for the estimation of N transference.
Seeding rates ) Fertilizers applied
(kg/10a) Rejuy- annually (kg/10a)
Grass Legume enation

Grass  Legume year N P05 K,O
orchardgrass alfalfa 0.7 2.0 1982 0-6 10 15
orchardgrass ladino clover - — 1965 0-6 10 15
timothy alfalfa 0.75 0.5 1982 0-5 10 15
timothy ladino clover 1.0 0.5 1982 0-6 10 15
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Table 2. Dry matter and N yields of grass-legure mixture.

D. M. yield N yield
N (kg/10a) (kg/10a)
Grass  Legume aﬁﬂﬁ? Grass Legume . Grass -
y (DMg) (DM}) Total (NYg) Legume Total
OG AL 0 415 600 1,015 8.0 24.1 32.1
oG AL 6 523 552 1,075 10.3 21.8 32.1
oG LC 0 529 306 835 10.9 12.4 23.3
oG LC 6 544 103 647 16.0 3.4 13.4
TY AL 0 299 497 796 5.0 18.3 23.3
TY AL 5 439 453 892 7.1 17.5 24.6
TY LC 0 244 321 565 4.9 13.0 17.9
TY LC 6 621 246 867 8.4 10.7 19.1
OG ; orchardgrass, TY ; timothy
AL ; alfalfa LC; ladino clover
(T EDHEEL o, 1 60 N 681 NT,=NYg-— (Nf+Ns) < DMg/(DMg +DMI)
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Table 3. N transference and its related parameters

N N-supplied Speed of
applied from soil N-uptake N-transference
Grass  Legume annually (kg/10a) (kg-N/day/10a) (kg/10a)
(kg/10a) Grass Legume
(Nf) (Ns) (NUg) (NUD (NTD (NT2) (NT3)
OG AL 0 1.9 0.22 0.19 6.1 7.2 6.9
oG AL 6 1.9 0.22 0.10 2.4 6.5 5.0
0G LC 0 0.7 0.22 0.04 10.2 10.5 10.3
oG LC 6 0.7 0.22 0.04 3.3 4.4 3.5
TY AL 0 2.8 0.23 0.10 2.2 3.9 3.4
TY AL 6 2.8 0.23 0.10 —0.7 3.3 1.7
TY LC 0 2.8 0.23 0.04 2.1 3.7 2.6
TY LC 6 2.8 0.23 0.04 —0.4 2.2 0.2
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Fig.1. Relation between D. M. yield of alfalfa
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Fig.3. The demand of N fertilizer in orchard-
grass-alfalfa mixture.

A Total yield of orchardgrass-alfalfa
mixture.

; Possible yield of orchardgrass-alfalfa
mixture, which were predicted from
the yield of orchardgrass in pure stand
applied with adequate N fertitizer.
The arrow indicates the reduction of
orchardgrass yield that was due to N
deficiency.

; The quantity of nitrogen fertilizer
which are necessary to replenish the
defeciency.

os]

@}

Wil Z BT 2 N2 HE T2 2810k Y
BIETRETH 5, EHC BITAHIE N o Byl b
DB & A E100% 7 T, REI 4
LD OGBEX D N &HE1.98% % » it 7~
LD (BI3B) #8, OGIL: - TOHONFRREE %
D, BRMICEZ L, ZHERROECHi- T
kv ke s,

Larl, NBIEZOGEFT M EZ 203
B, BAEETOBbIcE ) ALINER{RT S
W, NBBEEZ 2 LI 2G4 II0 A
Twd, 272 AL DEBENIZFROKS FHIC L
S TRLLIEDPBRESNTW3Y, OG-AL &



24 i T A

KNEZRBELHEAD AL "’{(hﬁc&izﬁp%}fmﬁ%@
FfRIC & > TEA ST D AEEMED K 2 vy,
nig, AL FEAEWBEC iﬁﬂém%ofhﬁ
B N B2 LCH AL MR E 213 Ko
TWEH S, NI Z1Th b RWERLD
Ko 2 Wi L7z LT, NHATTEELS &M
HDOEMEHRET L2 EBETHS I,
N#BHEOWEE LT3, O EERENETIC
L5 L7, QFEE - LR L 2Bk, @R
DESF NS nWrE L o Tnwsb, AL
DY, DERHTALCEELIAARE LD
FBA I 28, EHROWSIT L A
T, F 7z, BN X D ATI0A20HET RO 2o,
}@&mALm&?,t%‘ BT RICH D
D TONRBIC L 5 NBRBRREIE S e
%ﬁUﬂ(ﬁ’C Eh, o, ZEHOBKNTLELIZTLA
FEDHLNTY, QL EIBEFSL TRV EE
bRBENT, BENOPH I NBBRRBLE
255, 22 DT, Simpson'™ § N
WEITE 5T, 2 512@1F NIEFE ST
HONALAE E L TG 3 N oz d lag-time
NEWNBHBERAB I E2Z 5N TEY, iUt OG
DN GHEIHEBE AL WG L ERERICDH - 72
SEE—HLTwA
ZOTOERBIC AL o N [k & OGRED
BB OLTHLE TE L, — kel &, <A RB
Ho A ARE G AREO N Bl LT, 0
AL CHIRIBNICEI Y, —H 2 EhON &

100

N O kg/10a.year

N 6 kg/10a.year

Fixed N per alfalfa D.M. yield

§ 50 100
Percentage of alfalfa
in D.M. yield

Relation of alfalfa percentage in mix-
ed sward to N fixation ability of
alfalfa.

o 565 (1987)

B B OB 2 60T 5 2 & 6B EMIZ D
B vy AEErE#EN TS, D, F2T,
IzmA,B#@,ALmNU%ﬁmlom%ﬁ
ELTHMALNAS DO NBEER S ER L~

(B4). HHRL (BEAL 4D N BEER) =
(AL & N g WL 2) + (0G o N W i &) — (56 e
N}~ (L£#EE»r L N)Ths, Zhict s &, N %
HHLZBEDHFFNBEERPETTL2012 8
LEAHATH B, NH - -EEA L ALROS
BTN BESOETIREZ > Twa, 2R
4, AL D& T 24, AL 2 60 N B
#%, N acceptor & L T OG ?igH % EHl - TL
Fv, FnE AL HH 0BT 2 80k,

N EZEISETLR LD EDBRYITEETH B,
ZDBEK T, OG-AL B OG 0’)%%& LT,
ALV)?[‘E# “‘ZJZTZ; N %J)’LI{RT/S: 2&n

T T & MJ fm 12 %hé,
2) OG-LC BIBDEAL
DEEL OG-ALBBLFRBORBTCN®
;%m W o Twvb & &, LCIEICHE - T 0G
EHEFEHBRNC AT LR T TH D, 22
T, 7{-11:%%&;—;‘1&%@ 35N N HEF 4T b T
7% OG-LCIRIFEHIC 512 154 (198540 )
OGN ZHF L LCWR&DEFRE 7wy | L7

’Z) (L]S) OG’AL (rxuy)‘)ﬁﬂfﬁi')&vx
1.6
@
.
S %l— ®
= -
=) ®
@ @
£l ® 9 ®
s ® [ ]
)
> ®
S12 b
5]
K »
R il
! L i
00 100 200 300

Yield of ladino clover
(D.M.kg/10a)

Fig. 5. Effect of ladino clover yield on per-
cent N of mixed orchard grass in lst
cutting.



WHAEH - it Rt F o> A BHEIBEIC 51 5 N 3 25

Table 4. Dry matter yields and N trans
ference in the orchardgrass and
ladino clover mixture.

Dry matter yield 1y yqi1g N transe-
Date (kg/10a) of grass ferance
rﬁ(x_rass‘ Leg.uI (kg/10a) (kg/10a)
1976 320 186 7.2 6.6
1977 432 150 10.2 9.5
1978 542 41 10.4 9.7
1979 260 20 4.6 3.9
1980 212 102 4.3 3.7
1981 425 180 9.0 8.4
1982 449 111 7.9 7.2
1983 529 306 10.9 10.3
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Table 5. Dry matter yields, nitrogen yields and nitrogen transference in timothy-ladino

clover mixture,

27

SV B i S
Ist 2nd Grass Legume Grass Legume (kg/10)
0-2 244 321 4.9 13.0 2.6
1983 4-2 621 246 9.7 9.6 1.5
6-4 853 180 13.8 7.2 1.5
0-0 460 167 9.2 6.4 7.4
1984 4-2 605 125 12.0 4.4 4.4
6-4 700 92 12.7 3.4 1.1
0-0 858 52 15.5 2.0 13.6
1985 4-2 1,089 66 20.9 2.5 13.1
6-4 1,024 70 20.5 2.8 9.7
RHATE D, ZOLCIHINMY E Tk i B N fertilizer applied
TY s L VP L (R7), Zoids Y I
DHBIRTEIN T, KEFELC NB#E - TH = Q= kg/10a.year
bsEEZE2IoN5, corsnidhoerens 10
Pl ki, TY-LCRBTREHEREDMIC
BRI AR T LC 0k IR K 3 v, A o e
LT hHBRED NWMETL-> TY, #Iko e /N I
E9ETY O LLC ORET AR b A0 £ /’ !
T, TY-LCIREE N s & M L 0, 7 -l N
R CHE S BEOTE SR O S M 5T Y
Gt k2, BB RS R TRESL T E A
WES DS S, 5 },{-’ 1 b
3. HROELL - I R
AT A & 5 1o N B 12 3 D0 R U L e 1
#2HATOBY, TRY N iU, =4k M1 1 A s o0

ot 2ARETH D, REIMEL T,
F 72, w ARE D L LA N DT EICHR
BN THY, ZNHHIERTHEwIC & - TR

fFig. 7.

Date (1985)

Growth curve of ladino clover in

mixture with timothy.

Table 6. Nitrogen and microbial enrichment in the soil with legumes.

Inqubate N. Microbial count {9th May)

Plot (mg/100z. soil Bacteria Gram neg. Fungi
9th 26th 27th bacteria

May July Sept. (10°/g) (10°/g) (10*/g)

OG single 8.1 8.5 8.3 37.4 1.3 12.0

OG-AL 7.8 9.8 7.1 49.2 2.3 14.0

TY single 7.4 4.1 5.3 54.6 2.3 6.7

TY-AL 15.7 10.4 5.8 81.3 7.4 14.0

TY single 6.1 9.6 6.4 39.2 2.2 5.9

TY-LC 19.1 13.0 11.9 98.5 6.1 21.7
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The Nitrogen Transference from Legumes to Associated

Grasses under Pasture in the Tenpoku District

Shuji HIGASHIDA*, Masayuki HojiTO** and Akira NISHIMUNE**

Summary

The beneficial effect of legumes on the development of grass growing in association in pasture is
well known. It is generally assumed that this effect is due to nitrogen fixed by the legumes and
transfered to the grasses. In the present investigation, alfalfa (AL) and ladino clover (LC) were each
grown in association with orchardgrass (OG) or timothy (TY) in order to study on the extent of N
transference from these legumes and on practical significance of N transference in heavy clay soil in
the Tenpoku district.

In the case of the AL mixture, N content of grasses was directly increased with AL yield. There
the return of the residue of upper ground part of plant materials was thought to be a little. These
facts suggested that the transference of nitrogen from AL may have involved a considerable degree
of nitrogen excretion from its root. The transference of N depend on the ratio of AL yield (=N
doner) and grass yield (N acceptor). When the legume yield was extremely high, the N transference
was low because of the restricted N acceptor. Thereby the low legume yield, which could not provide
adequate nitrogen for grasses, resulted in a small N transference and consequently low grass yield.
This experiment indicated the OG-AL mixture showed the maximum N transference (5kg/10a. year),
when AL yield was 400kg/10a.

In OG-LC mixture, N content of OG was not clearly related to the LC yield and N transference
was significantly correlated with the LC yield in the previous year. So the principal mechanism of
N transference was likely to be the deposition of upper ground part of plant materials especially in
the previous year. The maximum N transference from LC observed in this experiment was 10kg/10
a. year to OG and 13kg/10a. year to TY. Comparing AL mixture, the low competitive ability of LC
approximately doubled the quantity of N transfered, since yield of N doner (=LC) did not restrict the
yield of N-acceptor (=—grass).

The enrichment of available nitrogen and microorganisms were observed in the soils of the
legume mixture and it was more pronounced especially in that of the LC mixtures.

These results indicated that quantity of N transference could match the amount of commonly
applied N fertilizer in the farmer’s pasture of the Tenpoku district. So we confirmed that more
effective use of N fixation and it transference was one of the key to the increase of pasture production.

*Hokkaido Prefectural Tokachi Agricultural Experiment Station, Memuro, Hokkaido, 082, Japan.
**Hokkaido Prefectural Tenpoku Agricultural Experiment Station, Hamatonbetsu, Hokkaido, 098
-57, Japan.



