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alfalfa |JUINEM2E L, F7-FEHEE MBI T
WARBBATCASHENECEE L ABMKEL LT
DA HD T 5, HARKK W TLEREH<
ZTORFEE RS LNBEBMOBRE L HERY R
T AR A PR ORFEER YIS R L2
»ABRTH B,

M HBRT T, BE o1 afalfa REOLE T
BB L, FTHSEOEEIMEYENE LT
RELBE L OTEERBC W T—EOWEY &
X LETRTH B,

AP dtiEE I s\ THEE & Bih % alfalfa
6 fmfEA AV, BIEL 1 FPEME Orchardgrass,
Timothy, ¥ X O° Bromegrass @ 3 EfE & @ Eif
FETICRTS alfalfa REORIEDERY B &
T B LR, ERMIBIC BT % alfalfa DEE
HFLLTOAM ZABHERBIRE Lo REREER & R
TAHZIELEHYEDBEMNE Lic,

1965 4E L h 1967 4ED 3 h I >7- D EBR L D
2~3DHEERD AFERNB LR IOT, & B
DHET 5,

7ok, ARBOBBHITICY v AARTAFEER
HEFUAZ BBIE S X OIS RS R Es
MNER BB A MR AW - 7o, %R BRE
B B EREEER - BELERO 2 K
ERICEHH 2B, &R L TEREL S HE
RT 5, ZOWRO—TIIR 42 £E WA
FEMRBEMP ST X - 7,

II. #EMMERICHR
alfalfa i & U CuiE CHECHELF T2 &%

iy

% B 5 DuPuits, Narragansett, Rhizoma, Wil-
liamsburg, Rambler 3 X " Vernal © 6 fhfE% A
Wiz #BIEAE & LT Orchardgrass (A 22723F),

© Timothy (H % #3k), Bromegrass (Achenbach)

D 3EEH i\ alfalfa & DRIFICE L,

BB LM « X IEEY AV EX I 2 i ER
(BB - 408), MK 6 alfalfa i (DuPuits,
Narragansett, Rhizoma, Williamsburg, Rambler,
Vernal), #fi #Xic 4 EEEENLE (alfalfa EE -
Orchardgrass & DR + Timothy & DERE -
Bromegrass ¢ DEB) #BHEL3IXEE L, 1
XERK L 1.5mX4dm TH 5B, Fifid 25cm BEEEO
BB T, RBORBILA—ENTORETH S,

HEEESI LT pH 65 WBIE L, MR
ELT10a %y rE—20ke, BE—40kg, 1A%
—100 kg, Him—15kg 547, EEYFEDL
FEAMBEME S 2BV IRFELR 2 5 (6.0-100
~11.0) # 10a ¥4 b 30kg B LA, 24H, 3
FEREREE CLE#MAL 2BV RELK 2 5 90
kg/10 a % BRI 30 kg, 1 (61 H AIH# 30 ke,
2 B B M 15 kg, 3 BB Al 15kg 0 EIE T
S L,

BER alfalfa ER\ER I FEFEFE L L
REFRCLHVHFHEL 10a 24 h 1kg OBEEET 1965
5 HICEE LI, Lichi- THEX G 10a Y
b alfalfa Lkg izxt U, EIEX Tt alfalfa 1kg iz
A FBEME kg X IcbD LB,

AR alfalfa DFATERR DI IT R\, BREYE
TEA, 2ZHEBRLIO3EEREIEANLERL
7o W EFE 1T Gravely mower % fi\ T & RERX
O R 1mX3m OEE A AR ) AR ES R,
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ZD5HLHH500g D sample H{EFIC & DEE
WEA L LDk, ERECGYRLE UL TEYE
R D L, FligH 1kg o sample & < A B
A RBHCH B LESRY L, BpEILd D00 T
T AREYEH L, REFB CaYhicilmE L
AT % 1770 - 72,
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Fig. 1. Three year totals of dry matter yields

Alfalfa portion.
Grass portion.

white column :
Black column:

REINT S, FLEFREEE, EFEKREE, 1. Rambler 4. Narragansett
B I3 »EFHOLINEWCET 20850 2. Vernal 5. williamburg
%% Table L (LR EH T B, 3. Rhizoma 6. DuPuits
Table 1. Variance analysis of total dry matter yields
1965 1966 1967 3year
1st Ist 2nd 3rd total 1st 2nd 3rd i total | totals
block 1.10 1.18 1.27 3.57 312 6.88 6.25 1.00 10.39 2.65
solid-drill (C) 1.08 0.31 1.09 0.43 0.88 0.00 32.50* 0.00 1.74 3.68
varieties (V)| 18.27%+ 1.70 11.10%%  8.54*%  451%% 184 13.30%%| 31.30%% 8.96%% 11.30%*
(2% 1.64 0.94 0.66 1.03 1.09 1.74 0.70 0.80 0.81 0.51
pure-mixture (D) | 10.50%* 14.10%% 222 39.30%% 47.60%* 40.10%*  4.81** 137.00** 63.50%% 86.90%*
CD 0.45 0.24 0.14 5.03%%  0.26 1.57 3.25% 5.62%%  3.31* 1.78
VD 0.82 1.11 0.31 2.38%%  1.84 2.64%% 137 3.05%x  2.20% 2.16*
CVD 0.77 0.98 0.11 0.44 1.12 0.71 0.58 9.92 0.73 0.82

3 HEEHLINEIZE U alfalfa H$E, Orchard-
grass & DiEFE, Timothy & DiEIE, & X O Bro-
megrass & D REIEHE + K3 % &, Orchard-
grass & OEENE T h O alfalfa G ICD
WTLRLENERL, 1% KETHEETH -
foo £ LTI OFEENT 1966 £ 2 FE AR T
EEREFELLABRCHER L, 02 b
alfalfa & Orchardgrass OE#EH alfalfa Bk
X8 alfalfa Lo 2 1 ZRIEBORE X v Y
ENECHLES T2 LRVWELTHA S,

3 AFEEFFEEEOWT, MBRBEY S
4 O FHC alfalfa O ES WIKT 5 &,

DuPuits 23& &N E#% 7/~ L Rambler 73 ¢ € IX
THD 4 BB FERBEONELX R LI, TDM
ERZERL L% KETEETCH e L LT
M HEEREBEICOVLTHRS L 1966 Fis L O
1967 £ & 1 BE -S> ULRERZ R 2B »
LRl ote, 1 HER T alfalfa, 4 FIE
ELRBICER AT YT 5 0HRERK RV TH
EEOMEFEA MBS E, REREENHRT A
bortEL LIRS,

AP FROBHRE Tix LI BT 2 REME
BIIHIEREBAYEDLLOL L THREZ A B D
T, Bk X O RIBAEC OV THE 45 85
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Interactions of VXD and CXD in
total yields

Fig. 2.

Left: Interaction of VXD. Right: Interaction of CxD.

25

DpiFig. 2 DFKTH 5B, 37+ H Orchardgrass
L ORBABR Mo MBI LT, 2ol b
DS CEINEAR LT OMNORBRENERE L
FFICEIE L D R CH -7, ZOFRBERDWTL,
FCER L OMEIC ABEROERAET S
FFAc 35\~ C, Orchardgrass % Timothy ¥ X OF
Bromegrass X h BAERNR L, ThiE2ECH
KT 2 EELBR B, &EIEIBCEDFRR
DVTULZ DRERDBLHEET 5 Lk,

e, alfalfa @fE (V) & BIE—RIE (D) & O
1966 o 3 BE L FERIEE, 1967 £ 2 HFE
L 3FEER LUEMAE, %503 nEAK
BRERZHEERAZR Db hic, ZOZTEIEMAN
Fig.2 o ERicREh T\ 5, DF o BiEEEOIL
BOREREZNRET 2B ED, $-20IH
2D, 20 &EBECK VRIS
BREELLBSCT FREOHEMRENIKRTSH S
Z & EIRT, £ LTI D%hEIX Orchardgrass &
DREBUBECE W TRLKRTH B ETH2 5,
2. alfalfa FONE

BAE Lo & o BT alfalfa &5 &, 1 5 B
TORBELLER IR, ThZhOEHS DI
EbbFAFig liREhTws, $EERETE
B, F£EAE, BI03 »ESE oW alfalfa

® DuPuits solid line: broadcast seeding  F[5 DILBIZBIT 245 B P DFEE 2% Table 2 1=
O Narragansett dotted line: drill seeding FERTL D,
e BAET 5 & alfalfa #5 O IR ICEN 1 F 0 4
m Rambler FREELYRCT A LI BENSH D, alfalfa
O Vernal X3 % 5-E& 710K & i3 Orchardgrass, Timo-
Table 2. Variance analysis of dry matter yields of alfalfa portion
1965 1966 1967 3years
1st 1st ‘ 2nd i 3rd ' total 1st ' 2nd ’ 3rd ‘ total total
block 1.29 3.14 2.14 3.25 11.30 2.80 0.14 8.50 9.12 3.76
solid-drill (C) 1.07 9.32 5.71 1.92 74.30* 091 16.21 64.00% | 63.40*% | 27.90%
varieties (V) | 23.00%% 7.28%% 30.62%% 36.68%% 63.00%% 22.72% 3364%* 4238%% 54.00%+ 104.00+*
(A% 1.30 2.47 1.42 2,19 4.31%% 151 1.32 h 1.54 0.19 0.29
pure-mixture (D} | 78.00%% 111.11%* 69.12%%  9.23%% 134 00%*| 115.74%¥ 46.54** 13.46%* 157.16%*| 273.00%+*
CD 1.00 4.17%%  3.02% 1.33 2.54 11.19%+ 2,60 1.91 13.40%*|  7.34%*
VD 0.90 4.84%%  2.98%k 2 20% 5.42%% 088 3.35%x 123 2.28* 4.79%*
CVD 1.40 1.13 0.92 1.26 1.21 1.27 0.36 1.11 1.16 1.16
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¥ 7 alfalfa #i7  FEERZE RITEE R DO T
DEELBUEETH D, BIFT 5 L HECTRT
HihFEMEENEEFCINRERB - L ERT,

Hif s L O RBAE ORI LBTOMN Iy
W U CENRD LR, alfalfa 5 ORI L
“Cbif“lﬂ??ifﬁ?h?‘:%K Orchardgrass & ORIEN

BNTH - T, BIRC kT 3 alfalfa 34 DL R
4 FBHRS DR SRR AE R L, 1 AREED
alfalfa /5 2\ &G DO PpCEEIND,

BRE L SR L ORI 1966 EOFE R & B, 1967
0 3FE LEMAT, BIU3 »ESTRER
5% KETHEENRD ORI, RIEEER R
BORX L U alfalfa 32 OINEREE 1T/ & i
BT ERRL, O EIREEX O~ DR
Bk Calfalfa & 1 ABEEMOBEEG2 LD
WEBHZ EETRT,

HdE—40% (O) & BE—RIE D) BB Zh
TERA 1966 4E 1 THEL L 2 FFE, 1967 £ 1 &

7 ko

1 1 1 /00 1 1 1 i
AL AL+OR  AL+TI AL*BR AL AL+OR ALMTT  ALBR

Fig. 3. Interactions of VXD and CxD
in yilds of alfalfa portion

Left: Interaction of VXD. Right: Interaction of CXxD.
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Fig. 4. N% and N yields of alfalfa varieties in pure stands and orchard
grass in mirture stands with alfalfa varieties.

Left: N% of alfalfa varieties in pure stands.

Middle :

N% of orchardgrass in mixture stands with alfalfa varieties.

Right: N yields of pure stands and mixture stands.
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alfalfa 5 OIRBEHIVETT 52, HEIBo kit 5
alfalfa o REMZER LREIE LK afalfa #45
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BIcHZ %R T, 7o& ziE Rhizoma X HIEC
R I & R NREIET 5 & alfalfa 35 O IREI
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HEMNFig. 4 TFRENTH5,

alfalfa B4E D N% X FE )GELIORIBAL,
FREBEC OV CH LR AERZEENED S
i, T7c4>H Rhizoma, Rambler i1/ N%,
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¥ & O Narragansett (33 a R Lz, F 7
Fig. 4 iw X p B 52570 <, Orchardgrass & OiF
BB % alfalfa 35 & OF Orchardgrass ® N% %
g% &, alfalfa o BEMZRIEER O LR
EFRA ER CEB %IR35, Orchardgrass © N%
RBEBFED alfalfa 5 OIE & bt 1769 B %
nh b, FOBEMIE2H B LB, alfal-

fa o BT X 0 BIE S hic Orchardgrass 1B,

DFhsid Lo, alfalfa o oB O A
BHEFED Orchardgrass DA% 35 { ¥ 2 BI%
CHbH, b1 FFEL alfalfa DEE N iz k
ECHEFEL, BEE N ENRECIHT 5 alfalfa 1
7O E EERNBERICH B L EL bR B,
1966 £ 3 E DN I b 238 U alfalfa BIEX
& Orchardgrass & DRIER 2T NI E % 5k
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T e b BIEX ¢k Rhizoma 75 N I[N & A3 BEZ 1
KTH -7, =hix Rhizoma ¢ Rambler & & 3
= N% 77 <, B> Rhizoma #1966 £ 1 %
ETRCEVWEYRES ST SRR 5,
BIEX & K\ Tlx, DuPuits KBFEATHRT
Williamsburg [X & Narragansett X5 5 ¥ % 7R
L7,

4. TABEDHER

BIER T\ C alfalfa 345 OILEIC 5 & 5 3&

%
100

I3 1 L L 1
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20

7 T 7 37 o 70 7
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Fig. 5. The trends of legume % in mixture
stands in broadcast seeding
above : In mixture with bromegrass.
middle: In mixture with timothy.

below : In mixture with orchardgrass.
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KT ebbeNBRNT 5~ ARBGOREDH
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Eiz o T Fig. 5 iw&Fie 2w T Fig.6 kim & h
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BRI & B2 IR T % L &B Tk = A B S
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Fig. 6. The trends of legume % in mixture

stands in drill seeding
Above: In mixture with bromegrass.
Middle: In mixture with timothy.
Below: In mixture with orchardgrass.
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DEVWEAERRL afalfa tad LES 2B » 2
ZEILXB, X LTENBERTD DAL AE
Axsi&RoT#H5EEL b5,

~ A BB U alfalfa SiERICEHE 7t 2R RN
Robhic, £ OHENCIRGIL DuPuits > Wil-
liamsburg > Narragansett > Vernal > Rhizoma >
Rambler ¢ 1% KI¥ETEE TH - fzo DuPuits,
Williamsburg i3 BB cHA JJOER L MmE T
& » Rhizoma, Rambler (% #8% ¢4 % Narra-
gansett, Vernal (XrpfBl L& 2 b b, T 7o b
HIh LOEROHERNRERBCE T, Th
ZhoA ABEBOBER LBIHE LH > T~ A FHR
CHEL LT LIS 2, ZhbDER
KB LS RECRHE A LELTHTHS 5,

5. v AEE & alfalfa S ONE SOBR

FREBABEC KT 5 < AR5 ORE L~ 2 F
REOBRAEIET 00, FRELECOWT
FEJCHEE YRS, TORREMNFig TCREh
Tuvb, 19664 L 1967 EEDHERY Z R LTH
BB A K> B & Bromegrass & OEE
DIFELXRCTCHEREDCHE,NRED B,
Bromegrass & OEED 3 FEI2\WTH EK G
AR BE 1% KETHEEEEZTL, FRChO%
RIBCOWTHERNIC A S &L BN E L 7
B, Tihbb < ARE L afalfa o oMz EE I
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Fig. 7. Correlations between legume % and yields of alfalfa portion
Left: Mixture witn orchardgrass.
Middle: Mixture with timothy.
Right: Mixture with bromegrass.
O,r: lst cutting. @,7: 2nd cutting. x,73: 3rd cutting.
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Fig. 8. Comparison of dry matter yields

of six alfalfa varieties and those
of alfalfa alone and mixture with
grasses
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Studies on the Varietal Differences of Alfalfa in
Performance in Pure and Mixture Stands

Fumiji Kita, Minoru Nuzeki, Nobuyuki MivaucHi, Shoji AKAGAWA,
Yoshisuke Maxki, Sadao Naxavyama
and Takashi WaKIMOTO

Summary

Six alfalfa varieties have been studied on varietal performance in pure stands and mixture
stands with orchardgrass, timothy, and bromegrass for three years from 1965 to 1967. The
results obtained are summarised as follows:

(1) With total yields from pure and mixture stands, no significant difference was observed
between broadcast seeding and drill seeding. The order of varieties on total yields were
DuPuits > Narragansett > Williamsburg > Rhizoma=Vernal >Rambler. Rambler was obviously
less yielding variety, but any significant differences were not observed among the other five
varieties. Comparing pure stands and three mixture stands, the yields were highest in
mixture stands with orchardgrass. .

(2) Varietal order on yield in mixture stands was not similar to that of in pure stands.
Varietal differences were enlarged in mixture stands. Positive associations were existed
between legume % and yields of alfalfa portions in mixture stands. The varietal order on
legume % was DuPuits>Williamsburg >Narragansett > Vernal >Rhizoma >Rambler. The pro-
missing legume % was kept in mixture with orchardgrass.

(3) Varietal differences were observed in N% in every cutting, in which N% of later
cutting was higher than the earlier cutting. In mixture stands with orchardgrass, N% of
orchardgrass was associated with yields of alfalfa portions or legume %. N% of orchardgrass
mixed with DuPuits was highest. The varietal order on N yields in mixture with orchard-
grass was DuPuits>Williamsburg > Narragansett >Rhizoma>Vernal >Rambler.

(4) The grass species recommended in order to use for mixture with alfalfa would be
orchardgrass and alfalfa varieties DuPuits and Williamsbhurg in the central area in Hokkaido

island.



