137

FEAR¥H (Tech. Bull. Fac. Hort. Chiba Univ. )
— #5285 137—186 (1980)

TV 7T B EAREICEE T A 5T
ol OB ®

(R EHENIFE)

Studies on the Performance of Alfalfa Swards

Yasuo TAKASAKI

Laboratory of Crop Production and Management.

= X
e 138 B & JGHreeeeeeeeenmmnnnnnnnninnienienieeens 158
B1E BT ABIDET e, 140 BB vt 158

FHE & F e eernrennnrneeneneeenniiiinieens 140 2 T R TERAtE 162
FEBL ceeeeeene 140 BB ettt 163
%% ......................................... PYTTTIN 143 % 5 ﬁ EﬁE{EﬁEOD%ﬁ ................................... 164
FEE et 144 PR & TG ceesneerereeminmeiiae, 164
%2% %E@?@%&%E@E@%llw F%t%% ....................................... 164
;M*;l&ﬁff ....................................... 146 %E ............................................... 167
=1 PP PTPPI P PP 146 SB6E  FHE BRI OBIG weerenereeenes 168
FEFL it 151 FHEL & JGHeveeeernerrensnnnen s 168
T R R P R EP PP PR PP PR RPRPT PR PPROPR 152 FEER v rere e 168
FI3E FEIEES & N EUEHD R v cevveeereeeennn 153 FEBR ettt 171
BERLE TR ceeeeeermemmrrensnnn, 153 g B S Y/
%jn: ................................................ 153 %A%% ........................................................ 173
%% ................................................ 156 %gﬁ .............................................................. 177



138 FERFREEZFTEM®RE

"

BAEEWE OB ML, BVEENSE TN S & FER
i, ZOBWEREN R TEAIZUKNMERICHIZ-T
M T ACEPBREE 3N A, EHllux, »s—BES0D
REE2ZDF FHEET A2 b DT, dLAONE
Ex OBERICKGLT, DhiczDIREZXZ(L3 ¥ T
WL alREM 2 b S T-EBEEZEA AL LM TE S, AL
IREEDEHITH > T b, ZDBROEHFHEOENTL -
TELIREBORL ZEHMANEZNLLTOLDTH .
UIzdi-> T, BHOER 2EIEICT/V, EWAERED
PHFELTOL 2T, 20EBELT, 12AL
NIERE ZOEEGEOHT, BE#ipsED X 3 241
Yo b > TEML TOL bR IEREITEEL T BHE
VA, FEHIOEE 2 EMBIKOIRE L ZDB) & &
LTEBATWT S ETAMBDIEIX, HEDHRS
B EENICERT AMD TEELS T THHLE
o3y, BRETIRMOGEICHETHIEDLEN
WINDBTH S, & ICEHBEE AR L TV AE
EOBENTOITENCONTOIIZEIR, EFIZEAL
BodFonTngn. 20T, KR TIE, RS
HEEELERE ZOME5EOHR TOEHOIREE & %
DE) & PEHOINE & FE DD 6BFE LT

YEVI D & NEDRRIZ, Zho0WEYEREICE T
A8 b BANSHED—>TH AL, H{D»EE
< @VE%‘COL\T*ﬁ%bﬁJHZ 6 71,lel,22,26,27,28,37,104,105),
NRPWEEIZTICE->TATS, ZOHIIEOHT
%L\ & = Z: 53,4,8,10,]2,13,1&1&17,29,32,40,43,46,5(),5(7',65,66,69.70,71,74,82,91,92,513,94,93.106.)
WEROINE L ZE I3 5 hE To#WE,

1) »2%EULETRNEVEEICBEFRL—EL

5.

2) BEBELRACLEZBVNESEL KA.

3) OTFEIEPONBLRAU L > KEENES &

T A DREEEVELET .

D=2t kKBTEx X 5. Dovan!?iz, #7741 =7 o
s m — 3 % 6 {@/m2h> 5 25, 000{@E/m2ichiz 5 7 BY
FEDOERE THHME L 12355, #HE®K60R,131H H T3
FEHEL 2 BILIZH VIR & &0, fRE#181H H
DINEIE, 1, 250{F{&/m2b> 525, 000{F{E/m20D & FHO
BETIIEBERESZZNCE2HELTVWA. RULL
DonaLp'? i, o4 X 554 %5 2 % 13{BHK/m2b> 5
50, 000fE{A/m*D1 0B FEDR K CTHIF L, #BEH%130H
HTIXEEI»E L B3 EINE § & ws, HBER2508
H Ti2125/f{k/m2d> 5 50, 000{E{E/m 2D & DO ZE ¢
INBICEDIZNC L2 HELTWVAE. ZDL5iLdHB
BEU OB TIX, NEIPEEICMRL L —E
7% E V) K8 ZBLack 3L v KZ o —NE 7L

®

285

77 0V7 7T, HoLrmay® 3L =754 &5 AT,
ZALESKT'® , JARv1533), ARevaLILLO Y 37 VT > 07 5
THEL T 5.

—ﬁLAZENBY“) 1Z, SL=7N54 55 R%2. 8EE/
m2h> 5 178{f{k/m2ic b1z 5 4 BYREOBETREL, &
RIOMNBEROINENEELEL B513EEL LA L
BWELTWS. 212, LD, A-F -k
I 2 %2 16{E £ /m2b> 5 400{@{A/m2E TD 6 B DI
BRETHELUILE SO SEBRNEIX, FEXEWIZ
EBEWZ E2HAELTWVA. MorpasHevh 51) %, -
¥ OFREEE 2 A4 (K /m20> 5 250fE{A /m2E T HE N
I¥BTLicky, BYINE#5.33 > /hat>58.52
b/ halc BN &2 & BEE LT 5. Loweb i3,
FNT VT 7 DELMERBEICEBNT, 5EHOD
HRERESHEHDRX 2 L FOFHEE ORITEVWEED
R H 5 C &2 RVHL, RAICS EROEERE
FHDO R 2 o R OFEDORIIC & ENIEDHERE S 5 T
e RVWHLTWVWA. FULKERSONIG) X, 7 V777 >
DEFHADOMNELERE 2 A 12858, BECREEE L NE
OFICEWHEBEI»H 5 2 & 2R LT 5, F12, WASHKO
59 8, P72 7 > DMK REATHBED 2
FEHNE X, mEHIZHEEEPZ O IE EEOEAD
HAHATERHEL TS, Rosinsond 6 FeLTNERD
b7 N7 70T > OMEEEOEAR & BNBOMICE
WD H A EBRELTWVWA. Thbid, WTh
PEHOBENSEVVIENRESENC L 2R LTV
ERTHAS.

it U, Kneut® i, #—F v — K4 3201
v v — 2 25 T{Elk/m2h> 5 1008k /m20D 5 BRSO
ICEHEL, 2, 4, SHERERONEULE %5 ZT25E,
P OZE ICNBORABE 2R T REZENDH b, F
MEHNBTLRBEBENEET AL 2R LTINS
T, RS —F v — K75 RS RS
THNDORERESTFET S L 2HELTVWA.

COXI B AERVEESHINSDIZ, EHEIC
L 2ENE DAY, BENSHOERICHT 5 B8
A+ THI5ER, HEMEEROMEICL > TH
SHINLOHE L, EHMBEORHE & $ A B RN
B DEE—C OXE BTS2 ERE
ZOHERIKL Y KIBIZERT ADTH AH I
B2 5 INE & ORI e BET b i A
LNTWENWC EITERT A0 EBbh 3.

EHIBIENOBAEROBO O UbsizicERT 5 &,
B 2B T A8~ DEEDOERHNOITENCOWTS
LRI UL EE T AN EIcR E oh 5. e
E 2B A BEOEE OO GHIFRST 2771 X
TR - 123 2R L, ZNDSEEEICELLTw




Ei 7V > VT > EHIOATERRRICEET B RS 139

T EidbhZLL OBV THIGNT WA, L»
L, choiz—FEEmesge Lz ong, &
BFOEEICHNTAELE WS RIENL DR S h 5 BE
HEEHIBEEKICOWT O b D3, PEERK 2 1Ak
T AEED L SOIEEOBEAHORBED LS 26D
Thbh, Zh5BEBEMICEDL > IKHEBLTOLD
B, X5iTiy, 20L& 5 mof eRTERNIKBSNT
MFEEL T EEIZEDL S B@ETHEDP, Th

LOEIET ARLDHEBII SO TZ LWL HITE
b s.

EEIITNLT VT P EMPNRICL T, BER2HE
BT A EEOITENICE IKIERB 20D, EHIBHED
N FEOBRPRI LT AL, TOHUIAEE
ETTzbh i EET 2 BROERZ L DT LD
LoThB. RBucE b dIFERIZ, W, BE,

MEERL, FEAED L~ v & - TSI ICA B Al
Tx55DTHH. HEDREBIE L b 15T ERA
obizid, Y, BEREOBEELREERSZINS
B, BEOEBOWEROHIERETIX, ChHDE
ROEEM/SE@IE T FATREE - TL L, FEEN
IR BRI T 5 BEHID GO U » 12 % IEHE IS
BIACEDRVELTNEFEEEZATDLLTHA.

C OB RIS whizh, TERERZFIFAR
N—#12, EEREEEREHEAEE, AEEE
F B ICHEE U TIHW .

{big A A | a8, AEEE AR
BiCR A TOBER2RE L TEW .. TERERZE
Be PR T BRI, JbHEE AR S ORI
B3R LTI 2.

CNLDHRICEHOBERELET.



140 ' FEASETEEN RS $285

BI1E KIXBOESR

—MRIHEDOXBE 2 INE L T 5EYONE—ZE
BfRici, (NE—EDOEMBEL L, »AHBELET
INEVEFICERE—E LB T EMBHILNTY
2 MBI s, FAT 2T D D REBEL
BEERIZ, SRILEBOR EICE O TEMEEION
HEWIEIEDB DR SN, Ldd, ZhdBBEch
rhksE s30T, NE—EEDOBRIZ—ELIEY
DBELILE-TZERZE L2t bh s, 7
T NI FIEBNT Y, NELEEORBERICEET 5 #
432, Zareski 12, SHFEDu Puits 2 iEEE S,
10, I5R U F/2—h-D F Y VEEXiTL, 3E[OK
N EDORNCED 2N T & 2 HE LTV, Jarvis™
X, fMProvince®1, 2, 3, 6, 9, 12, 24, 36
4 >R (1,600, 400, 180, 45, 20, 11, 3, 1.2
Efk/m?) OBEEICERE LTz & XD 3ERDBREYIN
813, 45EE/m2 U LOBE IR RENST N &
AL TV, JLERORET ickiug, T
7 7 3% 4, 16, 400fEk/m2DIEFTEME 2 S NiT
4001EHk/m2D ZIRDBEE T HHE Utz & 5 DN EHIER
DEFHNEX, 16/E{&/m?2, 400f@Hk/m20 ETEAEX
& A00EE/ m2 OB DOMICEE L ZEVED 5 T,
4 A/ m2XDBDENNCERTRLTINE, ifZGIOVANARIg%
i3, 7.5kg/hat> b 37. Skg/ha ichiz 57 BB IEER T
BEINIZ7VT > V7 > EHO 4 EROEFINEIC
X, BERSEGBDOLNBNTERREL TS, C
noOHBROHITIE, &b TSI BEOHHMISH
BREEWieoic, NE—FEBERPERT L DICh
LU TN RBHOEELZEIN TV VLD H
b, ¥z, BEHEEORM: & § VA 2 RS EEE
DEDICHONTEFEB RO THEL Sk bh
5. KETIX, 7V7 7 V7 7 1 FERIEOLVEE
WCHHE U, F—DAEGRE 25 T2 HEDINE & Ak
MOTSBC O NTHRE S 3 %),

MEEHE

BRI, 19654EH> 519674 DR, ALIRTHIbHE RS
BRI R TT s - 1. ARBRES o I
+TThs. HESLEIZDu Puits. HREXIZ, 1 FEic
RTEED T (AXHTIE, 2, 500/FE/m?, 625{F{k/m?2,
169f@fk/m?2, 36{@{k/m2% ZzhZzh2, 500X, 625X,
169X, 36X LHRECT %), &SI REE L, 1XMH
Bi218m?(1. 8mX10m) Th 5. #HAEBIE, »56 U
» +HERERE % pH6. 6 ITIB IE L, SR 2L Ak A X

1) JeBEBERE1966. JLERMERE  105—129.

Table 1. Distance between plants, plant densities

and calculated seed rate.

Distance between Number of Calculated seed

plants (cm) plants/m? rate (kg/10a)
2.0 2, 500 5. 68
4.0 625 1.42
7.7 169 0. 38
16.7 36 0. 08
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Table 2. Dry matter yield per unit area at different densities (g/m’)

Sampling date Days after Treatments Min. sig. diff.
sowing 2,500/m* 625/m? 169/m* 36/m’ (p=0.05)

13. July 49 166.4 126.2 69.3 26.7 28.6

29. July (Ist cut) 65 398.7 304.3 272.3 140.8 57.2

17. Aug. 84 245.5 227.4 198.4 125.8 23.9

1. Sept. 99 352.4 321.9 311.4 246.9 61.5

15. Sept (2nd cut) 113 360.5 364.8 362.8 319.3 33.3

19. Oct. 147 363.6 326.2 332.2 284.4 62.0
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‘Fig. 1. Accumulated dry matter yield per unit area.
Vertical short line indicates min. sig. diff.
at 5%.
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Fig. 2. Mean dry weight per plant at each harvest

for three years.
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Fig. 3. Decreasing trend in plant numbers over three

years.
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Fig. 4. Frequency distribution of individual top

weight at each sampling in the seeding

year.

PRILEANDEBYTHA. FEEILONT, 1
R X 9 100/E{AZ300{@ & D 72 DR AE & B/IMED
2100 EFRITT T, ZOERIHZ2RLIZEDTH
2™ 12120, 36Kkl KB 36 AT 108k %
BREOHHEICE Y100 BRI Tz, 36X2DZE &,
— IS TIIBEDO AT L b, COEMIZEED
BRI LTz, T ETBHELIT Uz S EE
L7551z, 2,500X T3 A 2 [EIEES( 7 A29H) Ik

YBBORBROBEESEA L LY, UBRIZOTHhOWRE
EREIC80 T, ZDREMIHIS0% % G512, 625X 3
HBEBET T LTz - TR E b, 555 [iREws
(9 AISE) LR S BEOBRHMVHEAR L L-72. 169X
1358 6 [MIREEE (10H19H) Itz > TR BEDE
BpsEm Uz, 36Kt 3 Xick stk 580t
DORL s LN,

5 X 3FEMOBNEEFICEITS 1 KE 1 m?HD,
NEIcEES T A EKICOWT, #iIE7enll EOEEKD
1O INER 5 ki, ZOBEEDHERLIZED
ThA. 2,500X Tix19658ED 1 FBABFIC T TICE S
BEORIOEEBEKELD, 625K, 169X & 2 FA|
B t BEEOHIOEEPRRE 2o 72, 36X
WL Iz DL S DI EIAIEEE D S s 572, Im?



Relative frequency, %

Fig. 5.

B 7T 2V > B HREARBICEE S A AL 143

Frequency distribution of individual top

weight cut at 7cm above the ground level
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at each harvest for three years.
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Fig. 6.

Relationship between log. density and log.

dry weight per plant at each harvest for

three years.
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THicE->TEROGHFREIN, X5 ICESHEDIE
PENRANUER» S RETHDT, 77707 71
FERITEHIR T BRI 2 BT E 5. ALRHS
i3, B3 Rohsk i, NA»S3HETD
(EIGHARE, HERRES It -TREINT WS E

Table 3. Maximum depth of snow cover in sapporo

each month.

(cm)

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May.
1964—1965 17 18 61 64 - 113 122 35 —
1965—1966 — 14 22 109 101 66 4 —
1966—1967 — 30 101 108 65 55 4 —

1967—1968 - 23 38 69 109 89 — —

W T FEEOKVEIROERZD DI,
BAFRCTTLIOIRCTVT 7 V7 > OESEIITHT
AEHMED S AT, KOFELHIRAICNER21T/2 - 12
h, EEHRPICBRICEIZAZNE 2T ->T,
HEHOFREZESHEIEIN SV ED, ZLOTFIVT 7
7y EICE S THEHOEE OB VERETHA L
Zioha.
BHEZBKT 5 @&, ARO X5 ICEFICE $ /8-
T, B R-BEESH2 R T L Cich, B
P IZ IS/ NDEE D Z S FAET A & HiT/s 3.
zh b DOFMEEERIE, & ITHFIBOEIZ BT AF]
R FiIcEhh, BIETsERBEEEL NS ST

¥ 23

1. BEBEERZRCTITVT > V7 ;EHOEFD
BHEZEL ITT 129, DU Puits%2,500{@{k/
m?2, 625{F{k/m?, 169{E{&/m?2, 36{E{A/m2D 4 B¥PED
BEICEHE L, 3ERIcbIZh, ZOEE - [NE%H
#gLiz.

2. MEYED] BN TR, BENFHLB3ITL
TOSVBANEEOIZ VEMES T2, 1 FBNED
T OBRIIRESET 505, ZOEIINEEOEE B EH
BBTAIcE R->TEDL, 2 BNEFICIZ36/EE/m?
X20DZF X%, o 3XKiziZITELVNEZRLTZ. 2
FH, 3EHBRBVWTEMBNEIIEEICERS (T
IF—E L, LIzh->T, BAIEREH T h EERD S

Table 4. Monthly normals of mean daily temperature, mean daily maximum temperature and mean minimum

temperature in Sapporo.

()

Jan. Feb. Mar. Apr. May June.  July. Aug. Sept. Oct. Nov. Dec.

Mean daily temperature —5.1° —4.4 —0.6 6.1 11.8 15.7 20.2 21.7 16.9 10. 4 3.7 —2.3
Mean daily maximum _ _

temperature 1.1 0.2 3.5 11.3 17.6 21.2 25.1 26.5 22.1 16.0 8.2 1.5

Mean daily minimum — _qo 5 _g0 _48 1.3 66 11.2 162 17.8 12.2 54 —0.3 —6.1

temperature
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B 7T > v > B AERE AERBICEE T A ST

C&id, FRARDFEERFATIIBEMFEILHE-TH

FITHBITTE I
3. (BEROBAIL, MIHIREICBEE L, 3FERBE

DAFERIZ2, 500MFE/ m2X— 7%, 625{@{k/m2X—20
%, 169{E{&/m2X—48%, 36{f{k/m2X—83% T, %
BB NNIEEL-12. UL, £EEENTZ
NZhni69, 125, 81, 30MEk/m2T, FHIBEHE N
X ngb') 1z.

4. BNEE 2855 log. (A E—1og. (B E D B
1, FREYNED 2 BAUBIIERNERZRL, R
HFOE & (C—DEF) 1131 TH b, BfIEHE
B2 HINENSERE & BEARIC—EL 8B T L BRI

5. P77 27 yEHMIIATOC 2D Z &,
DRICERBDANCR U B EERS % & oAEEE
Ik - THRI T3,
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E2E ZEOHBLIBEORFE

B1ITICBWNTTZNVT 707 > BHIONEIL, A
BERE36{FE{E/m2 D> 5 2, S00EA/m2 D EFRN T, AJEL
PEH2DZ &, BEDEDIKWT LR L. 7
T N7 7iX, BAETY 7ICGEEPEOEEE XN
b, BIEIZEE % 0 2 AERE60° 2> 5 FERR45° Itb 1z 5
IER VI D> TS TV 3 EfET 52
Loy, HEOMLEE LU EATERO—D2TH
h, DS OIEE, A, FEAOBHEE IO TE
BUZEA TG 23098 cn s iR RicT 5
iR, BEICHT ARG MAREBL > TL AT &
FrE XN B, TyspaL 5% X, 707 > 07 7 D
INEDFML K Y VEROIREE & BAFEOIREE & TIIE
BhDINCERBELT VNS, 17, Wemngd ™
LRABOKERL 7 VT > V7 > T/ARLUTWVA. LML
BH5, Lazensyb 1k, "L =705 4735 205
BORMBEBEINAEBEREICL->TERAC L 2H
LTV, FRICHTE S 13ROI O M b5 %R
HEEIC Y > T2 & VI KRS, NissenidF®
LT, S A —F v — K5 2T, BT
X4 4297544535 AT, AHLGREN ﬁ)z), Kramer*?
372 o F—TN—FI532THEELTVE. DX
IR B B VISR & BRI O RIS BEAER 23
£ 5 C &3, @Az Eicdk 30D 3 VIHRED
IVEDFMEDS, EREAREE TORFEOME FFH UL
RATREMENHB L E RRBTE LITSE. KET
1, JERE, AH, AREMYRRE 2R3 A (RFMs 3 M
o 3SEBEOBEICHEL, F—0ONIEE25 A1
BADIE & AAROEBIC S WTHET 2%,

MEERE

BT, 1967TFEH» 51970 DM, FEEMAT T
REFE RN BES TIT/ -1z, B, KUK
T, HKIZEDODTRIHFTH 3.

HEFEIX, Moapa, Rhizoma, Williamsburg @ 3
2T, Loweb', Boton®, #f k5%, gAK5%), B
A 5T X g, Moapald ETEREICE L, BAUIHEN,
MEEOFAEXOH TR, WEEICEIZLL, EF
FIHICETA & a5, RhizomaldMfaicgEL, B
RNFEV 25135 BOBTEREL, NEBROFRER
z<, MEE®RL, REFHIETAIE SN, Fi2,
Williamsburgid SR7EREICE L, AARUZEN, NEED
HAEEe L, MEE®RL, BIPFHIGET L 3h 5.

B X, 2, 50008k /m?, 625M@fk/m?, 25M@E{k/
m? (LLF2,500 X, 625X, 25 XL M&iCd %) @ 3 B
BT, 625X & 25 XIZ AT EDN BEIC5 K 5 6 K

Fo8H

BUE, BElWTIAYOEREMEE Uiz, 72,
2,500 XIZEBic s AHFRHLLBMBLT, m* HI2
h 2,500 @KL 75 &5 BT ERHELI. BEL
1%, 19674E 9 H19A » 523H T, AHFOMBICIZE
BU. BowsE, HIFSEERCEREL.

EBRX I OEXEERINEE LU, EXiICHE%,
MXicEEL2E ) Tz, 1 MXEEIZ12. 0Om2(1. 5m
X8.0m) Tdhs. 1212L, 2,500 Xid#EEUCT X > THE
EE R HETE T A 1291219, 2m2(2. 4m X 8. 0m) & L 72.
AJEUSEERD 5 [EIN] & U, Williamsburg @ BATE 45 #A
pBBELZOEPTE L. 12170, 5BMICOWT
BT N B E §F 1, 4 FNE42H »>545H
THEL -7z, MERHIZ196841x 5 H27H, 7H 3 H,
8 H8H, 9H18H, 10H30H, 1969t 5 B29H,
7 H18H, 8 H13H, 9 A15H, 10830H, 1970413
5 H28HTHA. NIOEIIMETemTHS.
A, FEFERGICHEERRE % & 6 2> U »HpH 6. 7ICHE
F#%, #MEE UTN— 3kg/10a, P,0;—15kg/10a,
K,0—14kg/10a% 5 %, LIEIZERN— 3kg/10a,
P,0,—30kg/10a, K,0—40kg/10a% B HIT AR &%
M ESEZ S LTz, 58, NIZRZE, P03 b
ABEFIR ETBR D AR 1/2 8T 5, K,0RFHEEH Y
2R LI
NEoFHAIZ, SHMXOFRRE4.0m® (0.8 X 5.0
m) IOWTHFR -T2, MBS TZAERED S b5 200
g~300g DEEZEYH, ZOERRHA, chP 1M
XKHNT3@L hiELIZ. Ft2, TOH L T HEE
OEYRZ b LD,

1 &M, 3B, 5BNOAMNEERE, 25KI3INE %
HELIZ4.0m D, $12625 KIZKMXicd 5 iz
%R %R - 12 F BN (80cm X 80cm) PIDAGEE % FHE
Uz, 2,500 XOOME &I, SHXHI2H 4 HEROH
(20cth X 20cm) PIOD 2B {4 % JEEL - T2l d> S HEE L 1.

Tz, NEHER (1968) @ 2 BAIH, BEELIZRA
CALEX % § SEBicsnT, 1 @B C & icERIAMEL
BITIEV, HERG RN, BEABEREZ S5
HEEH2 b bWTHIE L.

& g

. EHEH-YEYNE

19684 2> 6 19704EDMER T &, EMEE, 3IEME
2t (19684 & 1969FEDFEHE 1970 D 1 BN DFE)
DHYINEE ZODHI T ORERZE 5 FITR LIz,
N ELEAE H 01968414, 2, 500X, 625X Tl & @ fhfE
b 1 JBMNoONEPRLEL, 3BNONEIX 2 BN
h &2 h, DRBRIINERIR T IT LTzhs - TR
FUtz. 25X Tid 1 BNONENEL LKL, 2FAN



Table 5. Dry matter yield of three cultivars at different densities (kg/a)

Total

1970
1 cut

Tot.

5 cut

1969
4 cut

3 cut

2 cut
32.9

1 cut

Tot.

5 cut
9.0
8.8
8.5
4,2

3.8

1968
3 cut 4 cut
19.4

23.3

2 cut
21.0

1 cut

Density
Plants/m?®

Cultivar

13.4 128.0 51.1 295.7
128.0
124.6

20.2

27.5

34.0

116.6
106. 7

4

2,500

Moapa

284.1

49.4

29.5 27.6 19.5 12.8

38.7

36.8 19.0 23.8 18.3

625

259.1

38.9

17.3 27.0 25.8 17.0 95.6 40.2 29.3 24.7 17.4 12.9
131.3

25
2,500

307.2

127.2 48.7
132.2
129.9
140. 4
148.2
131.3

23.7 15.2 9.2
9.6

33.4

45.6

. 23.8 26.3 19.6

57.6

Rhizoma

302. 3

52.3

50.6 34.2 21.7 16.1

52
5

41.7 26.9 27.3 18.3 117.7
108.5

625

288.5
341.9

49.9

7.7
12.8

21.4 12.2

35.7

.9
0.7

28.3 31.1 28.2 17.8 3.2

25
2,500

53.0

148.5 32.9 26.7 17.3

133.9
103.1

26.9 28.3 19.1 7.6

66.6

Williamsburg

335.9
283.5

53.8

34.6 29.4 18.3 12.7

53.2

54.1 25.5 29.8 17.7 6.7

625
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49.1

9.9

32.5 25.2 12.7

50.9

22.4 28.9 28.5 17.6 5.7

25

Variance ratio

59. 24**
33.90%*

2.46
2.60

1.03

25.54**  13.91*%
2.82
1.27

10.88*

27.57**

39.3

28.79**

21.50**
169.22**

3.53 0.83 248.40**

1.95
0.78

34

6.

Cultivars

11.22*
226. 44**

5.98*
1.58

19.93**
1.20

4.85*
1.45

0.21
2.80

3.68
0.

4,07%
0.47

4.68%
0.18

19.00**
2.45

Densities
Culti.

3.74%

71

14,14 **¥

8. 70**

X Dens.

X Significant at the 0.05 level.

X X Significant at the 0.01 level.

ONEVREESH, UBIINIREIRSET Uz
Do TET U, MNEL2 FEHD19694F1Z, & Danfd,
EORE T N R E T i LTz - TINEIRET
L.

Rhizoma iZ, ¥—X U BHEONE, & {I1tsFEND
R IR T T 5 DI LT, Moapa idfK¥% <
I CHEB 2HL, 5 BN ONE S HEMNE L, AED
b OKIRMEDZER 2R L1z, Williamsburg DKED
HEIX, COMEOHBANE %27R3 05, Moapa £ b ‘
12 Rhizoma T8I L 12,

MEMOERS %/ KETATASLE, 1968FED 1 H
M Tix Williamsburg DYY&E S Moapa L h $ &<, 5
FEN]Tid Moapa> Williamsburg>Rhizoma DN T &
b, ERAE Tk Moapa OIXE LD 2 FEICHA~T
Kb ->1z. 1969FD 1 TN Tl, Moapa DILE D
2 S ICH N TIE L, 3 FA|Tid Rhizoma DI E »
Ed -1z, 4 BN TiZ Moapa D I £ 3 Rhizoma DX
Btz &b, 5FNTIE Rhizoma DINE MDD 2 &
Miclh~TED» > 72, FEREEHTIE Williamsburg O
NE»ho 2 SEONEICE X -1, 3EMGEITO
SEFEOINENENL 12 Williamsburg > Rhizoma > Moapa
DIETH 1.

BRERIDER 5 %KAETH B &, 1968FED 1 BT
132, 500X > 625X > 25X DIETH b, 2 FATIIHIT

25X DUNELE. 4 BN TIE2, 500X DINEH625[X,
25XITHARTE L, 5 BN TIX2, 500X D Y 8 »325X
IKE 372, FERGEONEMEAIZ2, 500X > 625X >
25X DEEfR 2R U1z, MEL2EH (1969) D 3F/ENMNT
3625 X DYXE 25X L hE <, 4FNM, 5FEANTIZ
25X DILEHS2, 500X, 625X & b & (&L . 34ERIEET
DINETIZ, 25K DINEH32, 500(X, 625X & b $ (K-
fz.

1968 D 1 FANE, FMAEFTHINEZ 5 T 34EM
GHINET, WEEBEORICEBE R AEERBAS
n3H, WIhd FHROIESZEVEROIEL b
i A Mtk &, FHRIBELTOADHE % LT
pruneELLN2S Lal, BsKicksVTiE, 20
ZRIBE I/ )5, Rhizoma & Williamsburg DIY
BIEM B AND»D S CEix, FEZFET 3 & SiTHE
BEI~RExEHTHEEBEDNA.

2. BAEBOBY (F7X)

S L2 B, 2,500, 625, 25/@{K/m2TdH 3 D3,
EEEDOYHAZEE 1X Moapa 122, 595, 560, 24{@E{k/m?2,
Rhizoma 132, 510, 595, 25{@{£&/m2, Williamsburg i&
2,065, 520, 24{f{tk/m?2Td - 12. BEYNEDIWGTE
DOBERF[T 51968 D 1 BAEFF TOHARIC, FERIC
Z L DBAEDKEIELTVB DS, TD 557 h DIFEE
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1,250

1, 000|

750

500

Plant numbers per square metre

250

Y——r e e ; ¥
Established, \lcut 3cut Scut lcut  3cut _ Scut Jdeut
1967 1968 1969 1970

Fig. 7. Decreasing trend of plant numbers of three

cultivars at different densities.

O——O Moapa 2,500 plants/m?
@®—@ Mospa 625 plants/m?
X——X Moapa 25 plants/m?
O——CO Rhizoma 2,500 plants/m?
@ —@® Rhizoma 625 plants/m?
X——X Rhizoma 25 plants/m?
O------O Williamsburg 2,500 plants/m?
@ @ Williamsburg 625 plants/m?
X - X Williamsburg 25 plants/m?

DEEHEFRE TITHIEL T WA T EVEER AN,
2,500X, 625XKicEBWT, AMEHNEER (1968) @ 3 &
M B % T, Williamsburg iZH# U T Rhizoma Of#
BB\, 3 BLEIINE L T Williamsburg @
BHEBOHBEZL L-T. BBKTROME GBI,
2,500 X, 625X, 25 XDIHIZ, Moapa TiX 94, 79,
15{@{A&/m?, Rhizoma Tl 103, 83, 181{E{X/m*,
Williamsburg Ti2 130, 99, 18fA{&/m*&7sh, B
trh EOEE T3 Williamsburg > Rhizoma > Moapa
DBEFZ %R T D5, 625X Tid Moapa & Rhizoma D [
DEREFETIX /. Tz, 25 XTik Williamsburg
¢ Rhizoma OEEEMZ L {, Moapa iz, 3
FER ORI, BEABEDORERZIZFHLZE
&j(% L Igsh -1z,

285

307
" R.25
" W.25
. =M. 25
g
a
3
="
=
3]
=
g
9
g o M. 625 R. 625
B »M.2,500 W.625
a °R.2,500
m W.2,500
Om‘lcut 3 out 53\.“;]_1(_:_'.1!;
1968 1969 1970

Fig. 8. Dry matter yield per plant at each harvest

for three years.

O——0O Moapa 2,500 plants/m?
@ —@® Moapa 625 plants/m?
X——X Moapa 25 plants/m?
O—CO Rhizoma 2,500 plants/m?
@®—@® Rhizoma 625 plants/m?
X——X Rhizoma 25 plants/m?
O------ O Williamsburg 2,500 plants/m?
@ ® Williamsburg 625 plants/m?
X ooeee X  Williamsburg 25 plants/m?

3. fEtkH7/0 L&

HED 1 HFN, 3B, 5FBANREOEREHTHEY

V&% 2 DEEDFEEE TR U LSRG HIZ hINE%
BYMITRELT. 1 v —X HNTIE, 1968FED 1 BES
DT RTD 25K & Rhizoma D 625 XD A H3A] B [A] &R
DEATIFBAN L b /30D, Z DML EEIR HS
il Uz THEH I hINBIME T 5. RO
HITICE 785 T, WIGT 32BN EERDOMEEH T2 H I
213, BEESELT a0, B5XKD3IBN 2D Z &
AT 3. 25X Tix, EDOMFEL1968FED 1 B D
thd 1z hINED, 19694F, 19708 D 1 BAicH ~TH
ULEL, COBEETOREOEFTDENDERE T
ELTWENTEZRLT WS, EDENEE SN ERFE
DEE DT b INE I 25 X>625X > 2,500 X D&% #
RUTz. Moapaid, ¥—XUB¥EIXLAICLIZH-T
HEE»MEO 2 BT U THEENIKRE L g7t

4. EEHVER (BIX)

EDGE L BENELEBIT LI - T, HEHI
D EHUIEIMOBE I ER LTV 3 A5, A EEIZR D e
T LTzh-T, 2,500 & 625K DERD Z3ME/ L,
25X D AHDEVERZR U, EDOSES1968FED 1%



Bl 7T >V > EMOEREARICEET B BI5E 149

2.0 xW. 2%
1,400
&
21,200
® x o W. 625
g1,000 1.5} \ o W. 2,500
@ \ xR.2
5800 0
" £
£ 600 2 M. %
2 R. 625 2] M. 2,500
5 M. 2,500 M. 625 51.0F 8 R. 2,500
e 400 M. 2,500 _ R. 625
g W. 2,500 £ M. 62
2 ol W65 M B R 25 P 5
@ <W. 25 2
Q@Mﬁ‘i‘ {cp[. écut écut }lcut E.Scu\ :li_ut E
1968 1969 1970 Q
Fig. 9. Stem numbers per square metre removed at
each harvest for three years. 0 o L !
cut 2cut 3cut 4cut Scut lcut 2cut 3cut dcut Scut Jeut
O——0O Moapa 2,500 plants/m? 1968 1969 1970
@ —@® Moapa 625 plants/m?
x X Moapa 25 plants/m? Fig.10. Dry weight per stem at each harvest for
O——0O Rhizoma 2,500 plants/m? three years.
® —@® Rhizoma 625 plants/m? O—CO Moapa 2,500 plants/m?
X——X Rhizoma 25 plants/m? ®—@ Moaps 625 plants/m?
O------ O Williamsburg 2,500 plants/m? X——X Moapa 25 plants/m?
@ @ Williamsburg 625 plants/m? O——0O Rhizoma 2,500 plants/m?
X--men X Williamsburg 25 plants/m? ® @® Rhizoma 625 plants/m?
X——X Rhizoma 25 plants/m?

MDDz L, 196851k 4 BABFIT, 19694 1% 3 BN
BIcEE O 0 EROY - 7855605, 1968FD 1
FEAREOERIL, 25K H519694E, 19704E & IZIZE L v
ST BB DI L, 2, 500X, 625X T2 19694, 1970
FICHRTELL BNV EWRINT VS,
OB TIE, 1 BATIX1968FIZH S b/ E A
HHNT, 1969FEL1970ETIZEDHEE TS Williams-
burg OEH S, 2B, 3FEA, 4 FBATIR,
EDOFZETH, EH13131T Rhizoma>Williamsburg>
Moapa DEBE%2 R LTz, 5 FENTIX, 19684, 19694F
& b Moapa ODEFLMD 2 AEICHNTE -1z,

5. 1| ¥ B

BANEEIC BT 2 B HIZ hEYINER BB HIZD

ERMTRHRUNE2, Y¥H1EEE LTEIOXITRLUTE.

1 XTI, BEPSLRACUIE->TINEILLSHIE
M%RTH, COEIRFEORERE & bICEDL, &
iz, 2,500X & 625K 1219694F 127 A & UL LIiEwids

O O Williamsburg 2,500 plants/m?
@ @ Williamsburg 625 plants/m?
Williamsburg 25 plants/m?

LT, MEDBICEDK W L %2R UTZ. LdL, @
HL2XDEITIE s h K& 2ZEMBED sz,
WIEMTIE, COBETH 1 BNKicrkBEslh
Williamsburg ® 1% EHK &<, LI FRhizoma, Moapa
DIFE -1z, LU, MEEIRBSEICLIZH - T,
Rhizoma D1 ZEENHENICD X7, Moapa® 1
EXEHSKE L2 AEADRD 5NT2. Moapaid, 1968
FEiZ1BNEL b 8 2BABFOLH 1 EEMBKREL, 19
694F § 2, 500[X, 625[Xi% 2 FAIRED 1 EEHMHK &L,
flbd 2 fAfE L IR A ER LIz,

6. NBLEHESH-VEY | ESFLOMMRKR
NELEHEIZHERN, 1EXEOHEEREAS L

(6%, BEMIUNEED S b T3 ANERIT



Correlation coefficients, within cultivars and over-all, between dry matter yield per unit area and stem number or stem weight.

Table 6.

150

1970

1969

1968

2 cut 3 cut 4 cut -5 cut 1 cut 2 cut 3 cut 4 cut 5 cut 1 cut

1 cut

Between dry matter yield per unit area and stem numbers

0.998"""
0.686"
0.713*

0.900*** 0.932*** 0.710"
0.807™"

0.823""
—0.028

—0.253 0.739"
—0.252 0.656

0.715***

0.866*"
0.485
0.642

0.049

—0.255

—0.051
—0.392
—0.140

0.965"*"

Moapa

0.965"""

0.916***

0.953***

0.961***

Rhizoma

0.958***
0.531"

0.914*** 0.613 0.665 . 0.940***
—0.183 0.248

0.245
0.273

0.934***

Williamsburg

0.426"

0.716™*"

0.801***

0.568™"

0.078

0.845™**

Over-all

Between dry matter yield per unit area and stem weight

—0.832™"
—0.053
—0.161

—0.182
—0.399
—0.893*"

—0.880""

—0.575
—0.864""

—0.079
—0.344
—0.480

—0.339

~0.251
—0.209
—0.378

0.642
0.379
—0.198

—0.155
—0.232
—0.362

—0.658
—0.031
—0.021

0.046
0.437
—0.098

0.522
0.697*
0.499

0.433"

—0.581
—0.830**
—0.696"
—0.297

Moapa

Rhizoma
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Williamsburg

0.152

0.209 0.348

0.324

0.703™""

0. 355

—0.828*""

0.058

Over-all

X Significant at the 0.05 level.

X X Significant at the 0.01 level.
X X X Significant at the 0.001 level.

Relative light intensity, %
050100

2,500

Moapa| g5 Hwm

S
=
N

h
|
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'
. B
' o

Rhizoma| 625 ] é"”‘

il S o

8
. R
2,500 ez =
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Williams ;]
. A | B 2
burg 100 2
e o g
5% 10010g 10010 10010 10010 0 ©
Leaf Stem
dry weight, g/0.25m?
7days 14 days 21 days 28 days

Fig.11. Changes in production strﬁcture and light
profile of three alfalfa cultivars at different
densities after the second cutting in the first
harvesting year. Hatched parts indicate dead

portion of plants.

X, INE S S Sz b EHOMICE WIED HESEEfR Y
TRANTVWAEENE L, LR, NEL 1XED
MOMEENIEADEERLTVS. Lo Lid, £
BoEmck b, 1 EBEVBHIETIAHEAVEDS L
ERFLTVA. A—mENTALNAINEEERD
EOMBEREERIE, 3MEZ CACLIZERCEIHLD
hcomncesdh, FNEEICEITS1ZEDKRE
IWREEICL S TEULLERLESTVWATZERRLTY
3.

7. BEBTEOLEEEE

MEGIEEE (1968) 1175 2 H/ANBED 1 BB CE
O HFEREE 2 SR Uz NEE O 41X, Moapa
H—FE L, LI FWilliamsburg, Rhizoma DIE &755.
AE#% 4 BB 1213, Moapa & Williamsburg iXi3IT{LL72
& 5 s HEERG L BE S 2RI DL L, Rhizoma
213 OB/ A RTOT, BIHICHNTARE
EEL, POBITIM > I EEEE R R T, BER
TIIAEE#EB X CBENORBE DR ICERIZED
LNz h -1z,



@ L T VT vy > EHOEREERRICEY 5 R 151

% =

HEER U 7 S O O VD 6, BB ORI b3
Bict hZB UL R ESTHIINY, RERO
ZEFFHULZRERESRIOTR -T2, F/E 5 E
ONEL AR, FAEDE Moapa ot U THERNCE &
X, BED Y - & BV Rhizoma il LTIZZ T X1
EEZIONS. oY, BEAMHIGET A EINS
Moapa DEABOBO B FHLIZIZEZ L 55 9T, &
FERIAICE T 5 & 1% Rhizoma OB M EHIER
D 3BNLEBFRULERZLE-T2DEELLN,
BB ORI HNE A & BHEICERL TWA T L ®
AN

SEENEDSE 2B T AT, TRabLEEMI,
HEAMCIHEN & HEESES L, ChbIitREIR
WY BIEFIMEDS RIS T8 EEALNS. June
533, 7T T > DEEHMZENRESVE R
BOoSBEILL->THEBESIoh, B2VER, 12, &
BEHEFE DTSR ELTWS. UL, RED
&5 ICEILZIR TH A it T, THREESEBE
Dz IKHEH LA UEBICEERESEELIEEZEALN
720, Feumner 5 '91&, 79 V' THEE €12 Moapa
& Lahontan DBAN ERE H 72 b EEE E ENE L, &
EHA, 1/10B87E88, FBEHHOWIN DML T b2
BRI 35 & 2WMEL TV A, B, Moapa
i b HHIEA NI - BB ICRAT, TA»S8H
OREOECEIKEE LS bbhiz. 1, HIZA
PN EL ST S FE D BT RR AL DIE TICRIZTHE S,
EEECE L6, TH B E LT2. Romson b 03,
RBOSESWVER X, FIE LEFRL2ED 5 RKILY
DLV EOIzHIC, MNEREHA%1/10887E0>5 1/4
BRTEHA, 7213, LAIA4.510/25 ECHERITREC
EREHTVA. LD Hi, BEfficENEMBETL,
AL U e »wIERIZ, EAMIIED
KON EHE L FREBDOEF &Itk >THBPEINS.
% DY OBZARDOFIIRE 1, BAROHEREE L
BN EHHILNTVA. WEASL I, £ OF
EWERI DFEABK & IR % BIIE U T2 EBROHT, 7V 7 >
VT AAIHEITE T 2 BB OEMSIL L, 10~25T
DOFHFATIXIIE A EEDBALNIZ DT LU, FFRIZ
BEOEFICE 208N T s & 2WELTVA.
West 5 ', THEHOH2 717 > V7 > LitEHE
DITNTFTIVT 77 7 DFERIZ, 30COSEHETIRFARE
EOFEETHBDIT, 40CTITEA L, REHDS
SRR AT E D & A SLFED36 %I DRI E R &
PHRELTWA., Z2LTC, 780 0L 3 5B VHE
BT B TNT 7 V7 7> Dk OE T HHEYIE D

WE2ENsY, FRRKMIEZETIELEZHD
EREICERAL TWAT E2RBLTOAS. BAERICE
bt 3 MR, BEEROBDEEICESS LN,
CHhRSEED b >EEMOZE L b id, BADEICE L
FTLHBRK D OERERE & NERHHOBERICE -
THPL > 2 EDTHA 5.
JEMDOBTINET, BEMICER RS SNEED
HobhizDid, NEEED1ENRTH-T, T
DY EE HS196EDERI SR /s 5 0Nic 3 M A5
NERPAXLEAELTWA., LD, 3EMEE
INED 51968FED 1 BANNBERZEFIL &, BEROE
Pebh, TEROZEOAVEAT I E»SLE D
STB. v— X UEEONERICBWT b HEERICE
BENBD 5N B, EMAFEIED 5 4 BA,
SENMOHENEL CEL, ZDED EbDTHEN
1HITHE O RKEBFEERLEZ TV,
HERAEORTEEOE VD L, WEEEEDHRIT
NBICEUTKEEROD AL B TFREIN, TOH
RS W ICT B T EDBTDHRBOBHD—D>TH 12,
AHLGREN b 2iE, 71 % v F—TN—275 2 DRKEMK
I —N—HtzH40R L F (FXRTOFEFVBHIFT S
DL LUTHET A EI31F 21, 500k /m2 L 755) D
BUR M & 60cm X 105em DIEAREORM: THE L, &
KREDRAEEOINE & HIEONEDOMICIXIZEAL
BEMBIENT E2RLTWVWAS. 2L T, BEEOEET
12, AURKOEERGTONEZTFHAILSNELT
W5, KRAMER4Z)€ T Ay F—TN—FF5ZATREAL
& s E R LTV A, Nissen U, FE L —&
EOEARE & B 2 U, W& OME»—R &
& RRL, BEEOBEOERY O BEFRHTOIX
E»FPHIT A EIIARAGETH A & LT Green 2V 13,
RLUZFNTAY 5 R GHE R EEE, B e
O — N ED BB M THIE U, A—ONERGE 2 54712,
Z DFER, BNEICE L CREMOINERNIZ, Bk
xhtr & xicdETasc L 2RIz, ZLT, TO
R—Fi3, $TRTOFHEZRA—OEEOEESE THE
Ut RS 5 & U, B IEERIREE D s &
h b, HENHSEENPRHETIOIEFENTNASEL
TW3. Lazeney i, ML & X OREDOZEIC
T oTRBATERLZFTIVIA YT A4 HER27, 9,
34 L FRBOESTME S & M icEIEOEIEIRE (%
hzh2, 20, 180, 1,620f{k/m?) O CTHEL
T2, 2R, WEOEKIEBIKAVWLNS, A
RDBERMBITEAEBFENTETHH2714 - FEBOME
RO SE DML, HEXONEE—HLZVDA
7ed, 94 F, 34 FRBOZBEONEE b —
LW ERBEDIL. 2 LT, HEOHENIINE,



152 FERFEZFRFNRE

BEIBEZICXBTES 94 FRBOEBEE L, 3
1V FEBOEE D 2 VIEERUEOBE EE L I
LUtz Fiz, BEESRMT ORREORE Y2 5 % F
HCTRITE 2REOEFI, L REDL1 Fitd-
TEDBTHA5E LTS, TyspaL b ik, 707 »
V7 7 OfhE Hardistan & Ladak %2 4, 7, 18, 244
CFEROD K Y VR L 24X 124 L F OREKIEDRRET
B L, EOBMEHTET b REOINBIEMN AL D S /s
W ERHELTVWS, Wemne 5 %, T o >0
7 7 D Meeker, Baltic, Nebraska common, Grimm,
Ladak, Hardistan M 6 f3fd %, (a)&fE374+—- D1
&, (bFRMAE201 o FD 1 LK, (c)F&f204 > FD 3
FX, (AFM124 > 7, KE204 > F D 3 KK, ()&
W124 > 7, K204 > F D5 KX THEL, 11EA
EFTXTORICBOTNENFLLITED SN T & it
LT3, AEERTIZ, 1968FED 1 BA|, EAt
5 M 3EREEHINBILA SN BEEBIZEE ThH-
7Z. UL, WIFhdZ20oEBIROSE T L
TIEB IS L, Ulds-> T 3EREONEIER
i&, Williamsburg > Rhizoma > Moapa & #7393 C &
HTE, BEORBIEIH S H R 5D, TyspaLb ™)
WemmG 5 L HUEAART 0L EA LS. L
U, BESKEERASELE LI &E, D& b5
HEONEIBAPERE I L > TR > TL 2R H
BT ERRLTVA.
KEEKZNE L THEMONED, »3EELLET
BREDIZNT EBEL DI WTHE xh, 7
T F T 7 IOVT L DD DD 2 5586100
Jarvis VOB 1T X iE, FIFMAUERK /m? T 3 FE%41
Bk /m OBELUETIX, 3FEMOAIINE CHER
KEDSBD bV, 12, B S %03, A6/
m? T 3 FER30AE/ m? L EOBE T, [NBICEDDH D
ODNTLZ2DRNEFNERIZITHEE LTS, &
KEROD25X (FIHA25MB{ /m? T 3 4E#415~18(Bk /m?)
D 3 EROEFHNE IR, 2,500, 625KIcH~THT
IR, LU s, ZOEBCINEEIERD 1
FENONEEVBKELBESLTWECE, NE2EH
DEMEEHINE, AE3EHD 1 BANE TILFEER
KEDIZNC ED S, VT 707 >E#IZ, 1m?d
72 Hh ISEEREOHF D LR TE, Z2hiE

285

DEGFBEEDLCSVINE2HETEX A L Bbh 3.
VXD LEN, sEMicaLNIzE S, A
b 6N E COEFEMBETT 5 L 5 s,
INE2HERET2120DICE b B L DEGEEPLETH 3
EEILNS. LdL, AIbDL 5 iIEREEHNEIC
55 4EMN, 5BANNEOLKIIEL, Z0E L)
IVTZDIEREFTINEICITTHEBIID I E VL
3.

] =

1. FZuo707>ElicB 2NE—EEHT DA
AZEOBERZ, Lh—BHL»ILTAIY, FE2E
IT9 % Moapa, Rhizoma, Williamsburg® 3 fafE %
2, 500fE{A /m?, 625{f{A/m?, 25E{&k/m? DFEICEHE
LT, 3EMICbIzYER - NERHBIUT.

2. 3FERDEEINE T, BERITIZ 2, 500 {E{k /m2>
625{fA /m? > 25Mfitk /m? DEE{R 2151205, T DNEZE
BABHIEEHD 1 FENONEZEICS £ T LTAPK
<, 2EHDAENE, 3EHD 1 BNNETIZE
FERNCINEZE D 5 s,

3. 3 FERIGFHINEDHFEDIENENLIZW illiamsburg
> Rhizoma > Moapa AL aN 5. EXHROTHUCH
RTIZ BTN ENDS, BEEGEORIKZEEAD
FAELIZT &, DL L AEDNBIEMITEREICL -
TERB->TL AAREHDOH 5 2 & 2R T 5.

4. BUEORDHTIX, £ ORET S OHIEE»E VI
ERE VD, HERK T ROEFEAEIL2, 00E{&/m?
X, 625{@{k/m?[X, 25M@{&/m?XDIEIT, Moapald94,
79, 151# {A/m?%, Rhizoma I& 103, 83, 18{E {x/m?,
Williamsburg 13130, 99, 18[Efk/m? & FIHIREE S
N DI ED D -T2, EERSNEEL IS 5 S
DRIGDENCE > TEFEINTVB T EH, BIEE
DOWLRFEED S 5 hbhiz.

5. 1XBI3,BEVELZBICLEB-TETTA
2R U, 2,500 f#{k/m? X & 625 @ {4k /m? X & DE
i, MERDSHEET T LTzds->Thbhad, COlE s
25EE /m2X & DTz b KREREBED SN

6. FINTFT >EHONEIX, 1m?2 iz b 15EE
EEODIMEEETE, 2h LOBEEREEDS
IRNE R O TR 3.



BH DT NT LT BRI T B B 153

HIW MRS ONBLEDHE

BIFELE2ET, BEOBNMNII ST VT » L
7 >y HHIOINEIRZED S 5 bhTL 3013, NEGE
HBIZUThAZ ERHELI. LbL, —HTR7IV
7 7 V7 > EHICE T A {RINEY, BRI EEE
DL L LEETDOVT VAR BB BE XN
TW53. Lowe 5%, 717 17 7 DERHERAR
REILBNT, 5SEROKREYINE & OHE L 5 4F
HDOZX % v FOFSOMIT, BWVERELHEESH S C
& 2L TS, Rosinson 5 ), FeLrner 519 13,
MEBF D EASK & (NBORICHESH 5 T & 2HEL
TW5. ArevaLiLLe®, FULKERSONIG), Wastko 5 %) ¢,
MG 2 A 1256 OEIEE & NE B ER T
3 E%/RUTWVA. RevynoLps®id, KHADBE & B
FEONEDOHITIIENEBESH A T & BRL TS,

HEHI G A o Wt BERICKIG LT, 20NE L @ik
ReZahase sy, ZLOBEROBTY, HEEHICH
LS 2ERICH U TERB ED L 5 ITRGT 2 0%
EHABIED, HEOED S IMFICEETHALEE
bbbz, AETIE, PHHIBE 2 —Eic U THRAE, Al
HUEIE, MEAEO L ~v 2L S R 2B E0INE & ik
 BOBRICOWTHRE LIcER 2§ 5 89,

MR EHE

HER I, 19674ED 5 1970FEDR, AL, JtiEEk
FEERWEEE CIT-17. RBESO B
+TTHs.

HERXIZ, 3 M X 3AEEE X 3 fEAEL ~ oL DEt
27X T, MERDFIXAEE 3 E L L, EXICHEE
DL, KRKICANEREE, MxXKicqERE T,
12 XOEREIZ11.9m* (1.7mX 7m) TH5.

BLalmE IS, ARt 2 Ricd 2 RENSFE
T& 5 Du Puits, Moapa, Rambler ® 34 ETH 5.
Du Puits i3 B0 MM 2H L, BEEIIEY, AEE
DEAEIRPL, BMhiEFil-> & <, EERMIGET
AEAfEE AN B, Moapa iZEIEEICE L, BEEIIET,
NMEEOBES DO THRL, ML IZLL, GEFR
Fiz#d 5. Rambler i3@EREICE L, BEEIIIT &<
B, NEEOHE SO TEZL, MEHOERG
E’C‘:J)ZJ 5, 49, 52, 83, 99) .

MEUZ, Du Puits OBIIEEE 28 LT, 1%
M2 EEHIC, ZD%I3K28H 5 X ITER] 5 BINEL 3
X, 1ENZ1/10B878IC, Z D#IIKI35H & & ICkE
M4RIAERAX, 1FBNM%ZHEEEIIC, 208139450
BEICER SEANERAXDIXE LIz, 72170, AE
EH (BEME) 32X E b E—0 B ICER 2 [N

W1z, FHREKEIIRXE FA—DBIC1 BN 2T
BoTHBZILE ST,

HEAED L ~ovid, HERY 100kg/10a @ B H{l, 57 AR ¥}
(N—6, P,0s—11, K:0—11) % 3ENZOHET 3K,
AU < Ef50kg/10a% RIS 3 X, % IR
Blo3XE Uiz, 12120, BEYERBSEO pH%6.5
ICHBIE L 1288, 2Xit60kg/10aD B LA AEEL (N —
6, P,0,—11, K.0—11) 2&iE LTALIZ.
12, RAREICIEX L § BFRILHERIT30kg/10aD EHY
{bERBERI 2 5 % 72,

TIEIX1967FE 6 H 1 B. BBicBIF 2 HERH L H#
BHUT, &MEE b 625@k/m? 1275 5 X 5 sHETH
PHEEELIZ.

INEIZE ML XDOAFR 4.55m? (5.0mX0.91m) % 7
emDE & THEL - I-HEBEE L, ThdS5EE-T2 500~
1,000gD4 > P b b & DT L FE L TEHEYIY
BiLThobUI.

BB B M & X 12 30em X 30emDEBH 2 T TR
ERICHEE Uz, $12, HBK TR, Cofficg
MAXD2YHTlm? (1mX1m) ROBEK%H
EHLIZ.

5 £

. IR

EH G L6 M AEREIHOEZMNE 2 E 12K,
ZORRDFORRE LB TR IR L. NBRPEHR
(BEXE) CIINIEE, EEEVREICZOT, Y
R ooficERRALNT, SAFER T Du Puits
DD 2 IR TNESE» 12, N 2ERT
b EAEEMICEIXA S NS, Moapald, 5MEINTS,
3EA, 4@ENERBLLVRLVDINERFESDICHL,

Du Puits iZ 5 BANic/s 5 & b3 D12, Rambler Tl
KIBIWNESETT 5. 3EA], 4FRATOMBEDI
EIEALIX Du Puit > Moapa=Rambler Td b, 5 EA]
TIX Du Puits =Moapa > Rambler Td - 2. MJHL 3
FHONER, §XNTOXTMNR2EHDONEL H B
B, HREERITIZRIZ ) ZREFD SNV, EOMR
& ARSI DS 3 12 U 12 05> T, VBRI T 5 I
m% o, BLOREEIXMAMEICE > TR, Moapa
Tk Z OEMADLENO 2 P TH 5. HEMITE,

3 AN Du Puits > Moapa=Ramber, 4 [A]A|T Du
Puits=Moapa >Ramber, 5[] TMoapa>Du Puits >
Rambler OBEfRMBH 5. AMHL4FEHD 1 BANETH,
HEREMITERA LNV, EOGETH 3ENE 4
EANE, 3IFEC LV XVDINE ZRT A, 5 EIAICKE
3 EINEIMETT 5. WMECMIIIX 3EN, 4RBINT
Du Puits > Moapa > Rambler, 5 [E|A] T Moapa >,



154 TERFEZPREARE 55287

4
ay, 9 %
Y LSS, RRFC
‘g, c’r;p Yeg, 1 ggg[ Wcﬁ
d’”e 0 cH
de 4 Qfs},' }Q %c%ﬁ@o v
Q 1,500 S
estl l,gggt )
§ Yeap 0 5 ‘2?50 Q>
B 2 LR ¢
2 g hap, LR .
- 1, ¥
; % e&t,',lg 1.&3{ o )
73 = 500}
1y e 5 Yeg, ™ % *2%%0\,@ (&)
”"I p/at G@t, 8 QQ (o3
& ¥, 9) - (aQQp C;”
% % Brefg"'@ E] qu vl v
¢ "%:'pﬂwab & 1, 000, %"0\@ e
s e(// o WOE e o K~ (e <
A0y G2 é‘?‘%x““ C©
LR @
2, » < s o .
. 0 )
ll]t& o > Q‘.) ® &
< 9 (2,
<. N [& .
[o;
A{Oepa b
AN
% N C
%6181.

%

é@%@ (¥

Fig.12. Dry matter yields of three alfalfa cultivars under different cutting and fertilizer treatments.

C3 Three cuts per year

C4 Four cuts per year

C5 Five cuts per year

FO 0kg/10a compound fertilize

r application

F50 50kg/10a compound fertilizer application

F100 100kg/10a compound fertiliz

Table 7. Analysis of variance of dry matter yield.

er application

Mean square

Source of veriation Degree of 1st 2nd 3rd 4 th Total. for 4
freedom harvesting harvesting harvesting harvesting year period
year year year year
Main plots:
Blocks 2 11,960. 35 21,555.15 8,639.60 10,460.80 9,724.90
Fertilization, F 2 1,076.50 19, 067.80 63,867.60 21,083.35 233,752.75
Error (a) 4 2,986.68 14,170.58 20,198.73 4,341.80 75,535.70
Sub-plots: ) )
Cutting frequency, C 2 249.50 123,737.50"*  3,159,225.80**  433,372.65** 7,475,759.75""
FC 4 157. 08 5,522.03 11,372.90 1,981.55 43,260. 28
Error (b) 12 2,967.56 6,007.70 8,362.48 5,437.34 16,596.43
Sub-sub-plots:
Cultivar, V 2 111,799.50** 617,312.10** 1,067,096.45**  125,121.30** 5,866,442.85""
FC 4 4,330.70 2,677.15 2,116.70 345.95 4,181.10 °
Ccv 4 831.70 147, 958. 60 212,048.60™" 29, 398.90** 581,124.60**
FCV 8 508.10 5,022.35 2,947.85 2,091.86 13,033.65
Error (c) 36 1,547.78 5,418.87 4,991.58 1,506.14 18,691.69

X X Significant at the 0.01 level.
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Fig.13. Plant numbers per square metre for three
alfalfa cultivars under different cutting and
fertilizer treatments at the first cutting in
the fourth year. For abbreviations, see fig.
12.
Table 8. Analysis of variance of plant numbers per

square metre at the first harvest in the

fourth year.

Source of variation Degree of Mean square
freedom
Main plots:
Blocks 2 30.55
Fertilization, I 102.55
Error (a) 4 74.90
Sub-plots:
Cutting frequency, C 2 6,995.20"*
FC 36.80
Error (b) 12 131.43
Sub-sub-plots:
Cultivar, V 2 9,599.30""
FV 4 76.03
CV 4 411.05**
FCV 8 44.20
Error (c) 36 45.43

X X Significant at the 0.01 level.

Total dry matter yield for four year

Annual dry matter yield, g/m?

Annual dry matter yield, g/m?

Dry matter yield of the first cutting, g/m’
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1388 5 H>1C Du Puits 45 Moapa & WX E %2 7RT
DIt L, 5EMICZE 3 EMEIIZIZRAT L < 0I
BERLUTWA. 1, HBRKRTEOERE 12 h Ak
¥iZ, Du Puits 235 EINicZs A & 3[EIN], 4 @A H~
TEULAEDT 2Dt L, Moapa 3P OFERE H3/N
I V. Moapa i, Du Puits ICHRTAFREOBE §
B, ROEFE, BIEEITIKET2EB G,
MEZ IR A U 1288 CONEDET 2 & /B
DR HBPIsnNEEZ NS TS 8)

BEOBHEYINE & 2 DEORKLNEBEOEE &

285

12 b EEKOM, 4 EROARHEYNE & R TR
OEEH Iz h BEBOMICIZ, 2h2hoifmEizon
Td, I 3MELCAICLIZBETY, IEOMHBER
BATREINA T EHBL. Rosinson 5 %0%, 79 /5
DEE TiufE Moapa 12, A) 50%7%&3 —2.5cmAl, B)
50% %3 —10cmN], C) 25%BA{E—2.5emA], D) 25
%BATE—10cmA| D 4 NELE 2 5.2 12 & ¢ 5, NS
SOMIINEBDZEED b sh - 1205, 25%B87EH
DONEMNE EL, mEd 0 EFEER S 2T
LD TNAE. iz, B UAEXONEEEOEEE
¢ N EORICIEOMEEIRER S H 5 T & BZIRL T
%. AREvaLiLLO® |E, R4 L THHE Aragon %, A) &
H20em, B) B 30em, C) BN 40ecm, D) BEIELTHA,
E) WA NEL - 72, 2R, 2BBOEEH 12
b EAEEIE, A) 53.3(@HE/m* b5 E) 111. 6{# A /m?
O#ficH h, EZYINEIZ, A) 5.56, B) 11.52,C)
12.26, D) 12.98, E) 14.85ton/ha TH-12C & % i}
LELTWVWA., SMmrab™iE, w4 =xary BN,
ahiE Vernal iz, A) 6 H FA L 8 BTHED 2 [HEA,

B) 6 HTf, 8 ATH, 105 LAD3EN], C) 6
RtH, 7A#fa, 8AFE®3MEA, D) 6 8LA,
7 BfE, 8 AFA], 10H LAI® 4 [EA]D 4 AJHULHE
25z, BEONE 2EHOEDR 2 FOFLEL 6
R ERORENEDRMICHHBEEIRSH B Z L 2R T
3. RavnoLps®™ i, G4FE Buffalo iz 2 Eficbizh
8, 6, 5, 4, 3, 2[E/FHONEIEZIZEC L,
NEY 3 FE B IEM 4 BIOR—DONEH 25412, %
DFER, 2EAKOEED 2 H BE & AR 3EB D
IR & ORICIZIEDOZ SR BED 5 hiz.

GRossm)ti, FTAFVILBWTA—224, Atlantic, Buf-
falo, Grimm, Ladak, Narragansett, Ranger, Ver-
nal @ 8 fhfE 2 ALK}, P—53KL K/2—H—, K —
100K > K/ 2—%—, P—53#> K+K—100#8 > K/x —,
F— D 4 MERE/KEE, BZE & BAFIR B L1z —=> DN
& THE LI, 20T, EEdI b FEEEIHEIE
K, B, 8L OTH>OEREANEEOHES
bRIZIHWERTEH, BEBOEZERINEDT —41C
HERPRITI BN ERRLTVWS. 12, BWEE
TANESGNIZZ VT 77 713, HERAE L TOHEE
TAME S T i~ T, BEBRECTH-TH
IR, MOBERENS L, BEDIZH DEBM»DIL,
BB A BB L LTS, Wasako®™ id Buffalo, Cayaga,
Sonora, Vernal % 10fBAE/KHE, 4 NJERSREET LS
Uz, MA/KESINE & mEH 712 b BEBIRIZTE
BIDOTHTHIDITHL, MESHEE HIE & B
CRIZTHEBIEDLD TRENVELTWVS. O
T, 25H[EME, 308/, 35HMMRE, 40HEROA]
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EAE®D 5 5 Tid, 40BN OEMINEHSE L, NEFE
RO LRIt Lz -> TINERIET U, 12/
%@tOMWﬁ%,MHE%mEm<&6mutmo
TR U1z, Furkerson '© &, BRI OR 25=
o@%ﬁf,&ﬁvumwﬁMﬁwﬁﬁwm%gﬁ3
H» 5108 1 BE 1B 68T, BFEOEY
W& & AR eIz, 20, BED 6 HOHERE
biz HEEE L Z OFEOKREYINE IIFEICERL,

BHEBOZ X EEYNE LS VVEALD A &%
WELTWVWS. UL, thodBFEIE, WIFndAl
BMEHOEVITE > T, AR ENEICERPELR
& EDOEFERENEDH OHEBIBEKR 2R LI DTH
. LIz-T, 26 OHEEBEFR» S BEbicEEd
2 hEEBOZLY, NEBOEEKOERTH S DL
HSILEZLLDIRBRTIHTHAS. 55D, T TIC
B1E, FoETANIZL S, —DoD5HHER 2,500
A/ m? o> 5 36 @&/ m? OFIHIBE ML, [B—

MERH 25 2123848, 3 &ER2,500E/m® o 5
25fA{k/m* OFHAF ETHEL, F—ONRRE 25
AR L, DREIBEDOLWEREICDIZ > T, NE
HEBR20DZ %, BEMIUNEDOESALNIZL L3
DOETHA. TLVT 77 7 EHMONENELLET
T 5 & 5 A BT D, FERFICERIOREEAR 2D &

H¥TWBEDTH-T, ﬁ%ﬁmm&mc&mWE&T
DOBEENERTCIIRWEE LS.

] £3

1. 4% (Du Puits, Moapa, Rambler), AlJE[E%k
(FE/ 3@, 4@, 5[E), RV ~v (FEH LRk
(N—6, P,0,—11, K,0—11) 4ERJ 0kg, 50kg, 100

kg/10a) 7 V7 7V 7 > EHIOINE & BAEBICE &
TSR, 19674 51970EDR], FLEdi DM
ToEBTHEELL.

2. NELHEEDIEEBUCEE 2 12563 DI,
mafl & NI EIR B L *Z20mMEBDOXBEVEHTH - T,
HERED v~V 3 AKEBR OB TIIHE 2 X ITL T
AN

3. 4FEHDAFNETAS L, Rambler iINEE]
BB AUz > TNEMET 3 5. Du Puits
72 & TMIT Moapa T, 3 EA] & 4 @EAIOINEDITIZTE
UTohb, 5EAMICSS ENEBIRETT S, EKTD
#E13 Moapa DM/ &V, FAFEORENERT I 3 [FA]
TDu Puits > Moapa = Rambler, 4 [BJA] T Du Puits>
Moapa > Rambler, 5 [@A]Tix Du Puits =Moapa >
Rambler Th - 7:.

4. HEBRTHEOEMERX, Rambler TIOMER I
DA BIC LT THA T 5. Du Puits 2 5 T
Moapa Tid, 3 EINOEGEE S 4 BN OEEE LI
HUTHbH, 5ENcSEBDT 3, BOOESG
1% Moapa DF5 D3IZ AT/, MEDORICIX 3 EIA,
4 [AIN]C Du Puits = Moapa > Rambler, 5 [EA] T
Moapa > Du Puits > Rambler DBE{R & - 72.

5. RIEDEIINE & 7 DEDOREANEEEDmE H
2 b EEROM, 4FROEHNE & HBK TROE
Barh EEEE ORI, ZhZhOMEORTS,
¥ 3R C A LIZBE T BBk I NS
zEBEWN. UL, 2O Edb5ELIEEEOD
AT EDINBOL N EOEENRERO X 5125
ABDIRBRIHTHS S LEBELI.
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pI=1

B PBIT 2EGBOEL, BEAELSEOEEDORE
Bofio®s e, zoEEFICE 2Bz, »igh
% DEPICONTIHE ST 5 8 40 4.60.102) K
vamabt i3, Ao (Impatiens balsamina), 7>
Y 7 &4 a2 (Raphanus sativus), v—X<n— (Hi-
biscus moscheutos), %4 X (Glycine max), 7 X
(Phaseolus radiatus), % 7 (Brassica rapa), kI
vEV Y (Zea mays), TE 7Y (Ambrosia elatior)
DFE & IS [RIARE DBE DB OB D 2 Ji~<1z.

Z DFER, BAEECRYE DML, BEVBL K5Il
ey, EHEBRT - OB LIz - TEHED
L b, BUWEGICIIER $ BROMOERLE
KEBAH, WOWBLFRIODZHICILE T & 2RLT
WA, ZhitR L, BEXOBERSMHIE, BEE0NH
DOHE L IXPICEENSE L LRI Lzddn, E£EE
25 = O DBHETIT LTI - TELOEWViCES, &
WISHBE IR, RBELOFOEROEBSRERL 2
5 IFRIORMCIZAE R TR Y, Fx U7,

7 Hh =Y OFTRUTWA. 12, Oend 3, 7=
DEEEDFRITOWT Kovama b & @ USSR 2
LTW3. Ldl, ChoREERzZOEIRESA
ZHEMERRLELIZEDTH-T, EBDEREITH N
THEML hiRsh, Lrd, ZhBBEICDI-T
MEBE X N B BEEWEREICOWTORE 3 D>
TENEA0T) YRR 2 ML T AR OB DR AT L %
DHER 2HIB C &%, BIENEIOIREL Z DR 2
WHE2HZ2FEBLOD—2 25 DTHs LEDN
5. KEIE, B1E, HFETHENIZZHoOERHIC
BonEER, ¥, BERECHIEHEOERS DS,
BERDHOEAE ZOWBICOWTERLIZEDTH
A.

MK EH &

o | 8% A BBREORE CHIE L ABSOZNE
BOERSH

88 1 B TR0 L 72 54FE Du Puits %2, 500{8{& /m?, 625
{Efk/m?, 169ffk/m?, 36ffiE/m? (XEHTIZ2,500
X, 625X, 169X, 36X &M&FCT %) OFEARE TH
BEUICEBROHT, 3EROBNEEHCRERE L §,
IREB 1Im NO2EEDEER, W, NI EYE»
BiAC L IGBHFICAB L TV, BNEEICE T
%5, ZhoDRIEMDRKIE & H/IMEDR %2100 Bk
KT, X RT3 A2ERLE™ Ccoex bsT A
I2WT, (EEflEicstd 3 3 ROBER/IEERFED 3

FEEH) 12k h EADEE (Coefficient of skewness)
%ﬁ.’:ﬂ Uiz 80). \

2. 35 % IBRBEOBE THIE L 188D NE
FHO | BN ENEMIELHD | BNBSOEHRDH
FEIIE 2E TR U 35 (Moapa, Rhizoma,
Williamsburg) %2, 500{{4/m?, 625{@{k/m?, 25M@k/
m? (LETIZ2,500X, 625X, 25X LB&EC4 ) O
VIR S CHE U 12 BB ONEEER O 1 BARE & A
B 3ERD 1 BARICT 8> 12. FHEMEGKIZ, 10
Kbz h180fEA% 3 T v » » b5 60{EIET SEIEAIC
B L7z, BiEhizon s OEEDOEE, £, A
TR Ez Y E DRl E [l DR KfE & B/ IMEDE 210D &k
KRBT TEeR NS LRERL, BAHOEBPEHL
1z.

= C3

. | Si8% ABRREOBE THIE LAIBEDINE
BOERSH
SEMORMEEFICE T 2XE, X8, NEGHEY
BEOEHDE »EL5, 16, 17Mic, Fiz, thrbHE
H U T2 A DR OHR 25818, 19, 20KIRLTZ.
FTEREIONTASL L, BADREIZTRTHDIHE
ThH->T, DEVEEOBNHMAICEATNAZ L%
RUTIRWS D, Z ORI BN S <, B/
L h TN EDbY B, 36T, BEBD N
DT, > &H Ufff% & 5 AT 0, 20
XDEADEEIX, #XHETIZIT2, 500X > 625> 169
XOBRIcLH 5. Fiz, BEBOZEIIFHEB ICHER
K&, EROB@EICE s->TRbOWT NS, ER
OANEEEESE T TH 5, AE 2EH &AH 3EBD
SIET A BNEEDEADRB P L THB L, b
F hRE&ELE(IEA LN,

DXL, EROEADRE 2A 5 &, BiEIZT T
IEDMETH > T, DHABERODINMIICEATNS
TERRLTWA. NEIEHD 2,500 XD 1 FAEE

DEHBEL LEND, Thid, ToOROZDOXDOE
BIIEAEDREET1I THADIT, HICEEE 2 ~ 3

OERZRHOBEEPEET A12DTHE. Z0%Kkb
2,500X 138 d B EZRL, 169X, 36X % 2,500 X
LB ENMETH A, FIACEATHEHRETS. C
TR LT, 625X TIIAEL 2 FEH D 3 FA], AEL 34
HoD 3BNFFHZE L L @WERRL TV, FEFDON]
REEBECTH S, NE2EH & 3EHOWIGT 5
ZNERFORADRMPHE L TA L E, 625XK%D
Zx, BIZAILLAVDEZRTELT NS,

F1, BEEICONWTAHABE, IXO—H2DZ X,
BIZTNTIETH > T, FHVBBEOMAICEATNS



&R 7V 7 v > EHOEEARRICEET 5 5 159

2,500 plants/m* zzbﬂﬂhﬂﬂﬂhﬂm{hmﬂhﬂﬂhmﬂﬂlmﬂﬂ,mﬂmﬂﬂ;m

625 plants/m’ ZQE ”l ]D ”] ||
&
3,
&40
169 plants/m’ £ 20 Hl [” H m [[I IL [” l" ”-]
s ol “ﬁmﬂ]]
By
a4
407
36 plants/m’ 20y [I | l ” ”h dl “][l |||| [[[” []] l“
0 Jeut  2cut _leut  Zcut 3cut ut 2cut 3cut 4cut
1965 1966 1967

Fig.15. Frequency distribution of stem length at each harvest for three years.
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Relative fregency,
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Fig.16. Frequency distribution of stem numbers per plant at each harvest for three years.
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2,500 plants/m® 40} ”
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| N
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T
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40

Relative frepuency ¢

169 plants/m?
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40

36 plants/m® ZOF I‘_‘I l:l l [H:L:
0
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.
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Fig.17. Frequency distribution of plant yield at each harvest for three years.

N,

Coefficient of skewness

i 1 | 1
lcut 2cut 3cut 4cut

1 1 1 J
lcut 2cut  3cut 4cut

— 1
3 lcut Z2cut

1965

1966 1967

Fig. 18. Coefficients of skewness of frequency
distribution of stem length at each
harvest for three years. Open symbols
signify departure from normality at
0.01, solid

symbols - signify normal

distribution.

O 2,500 plants/m*
A 625 plants/m?
OJ 169 plants/m?
¢ 36 plants/m?

ZE2RULTWVA, 2,50X TIZNEL 2FEHD 2 BN
K, 625X TIIMNEL 2 FEHD 3 BMNERHCRKREZRL
RBIIEBEAIINSI L E>TWA. NEL1EEH, 245H
TIERAOEERBEIEVEKREL, 1, 20%
FERZE S KX 0s, NESERILZ 3 & 36X DHEMSE
CEERTWVWA DY, ZOMOKIZIZIZAL L 5 2E»T
U, BEROZRZIEDONS. NE2ER &N 3 EH
DOXIET 5 B AEE 213, 2,500, 625K it 3&EH
DIEBEL E> T B DI L, 169K Tid 3HEHD
TBEMERRL TS,

2. 3GHE% JERREDOTE THIZ L 1B DO MY
FEHENMIERAD | BENEFOERIH
MNEHIEED 1 BAEEE 3SEHD 1 BAEOXE,
X, BEEEORESHRE21, 22, 23Kic, zhh
CEMHUIEADRBOEIL 2524, 25, 26ITRL
2. ZROBAOFREUIL, FHEBOTXTOHED?25
X & 3FEH®D Williamsburg D25XDEMIETH 5 13
ik, INTATH-> T, DTHEHBEEDOK X WHAEIIC
EATVBRLERBRLTVA. UL, ZhdDO#E
&, WIh RN & L, FEIRRERS DS
BFhsnE S B0, NEEMER & 3EH 2 HET 5
&, 3SFEHOEIZAEDHAANPRK & LA HE %2R
LT3, miEd, BERIKREZEWNIED N
T,
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6 Moapa Williamsburg Rhizoma
40{ 2,500 plants/m’
20
.5 | I N N | R
% 4 I §40 625 plants/m'
- 2
2.1 Zlmm ab b il o
o I
E 25 plants/m*
g2 [
21 ¢ , Qe lcut lecut leut lcut fcut lecut
o o7 M 1968 1970 1968 1970 1968 1970
| vl i v
g 5? Fig.21. Frequency distribution of stem length at the
" A . ) . . . . . . first harvest in 1968 and 1970.
cut 2cut Jdcut 2cut  3cut 4cuts |lcut 2cut 3cut 4cut,
1965 1966 1967
Fig.19. Coefficients of skewness of frequency dis-
tribution of stem numbers per plant at each Moapa Williamsburg Rhizoma
harvest for three years. For explanation, -
. 4 2500 plmam
see fig.18. 0[ [hL
20
. b b & “L_
625 plants/m'

.

M b D

Relative frequency, %
.

5}
7] 25 plams/m
/]
- o @ b B b B
2 lcut lcut lecut leut lcut  lcut
a 3T 1968 1970 1968 1970 1968 1970
-~
©
‘é 2 '/" ol A Fig. 22. Frequency distribution of stem numbers per
S 4 /" e - o plant at the first harvest in 1968 and 1970.
g I 4 »
i Y. -
) —-e - P
0} ~ -
. ~
—1 lcut Zont  Toor o Sont dous i_cut 2¢;ut7 Seur Tout

1966

Moapa Williamsburg Rhizoma

2,500 plants/m*

BODINMINICEATNAZ E2RLUTULA.

b

tribution of plant yield at each harvest for

1967
Fig. 20. Coefficients of skewness of frequency dis= h
6
three years. For explanation, see fig. 18. 4
z 2

Relative frequency %6

625 plants/m
i he b

EHORADREBIITRTEDHEEZRL, DHHE «
sen A

ETRTOHE, 3EHDEIPREL, AHOEA

WER 2B UIZERITGRL S >TOA T ERRL TN

25 plants/m'

lcut lcut
1968 1970

5. mEICIKEZZEIED SN0, SEHD
Rhizoma M2,500X, 625XD{EMBENC EHEL T

WA, FEMTIE Williamsburg @ 3SEHDE2 D Z

h

I

b

b

ln (o

Icut

lcut

1968 1970

.
e
b B

leut lcut
1968 1970

Fig.23. Frequency distribution of plant yield at the
first harvest in 1968 and 1970.
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THERFEZFR AN REG B85

[Williamsburg _ Rhizoma

)
eut leut  leut leut leut Teut

1968 1970 1968 1970 1968 1970

Fig. 24.

Coefficient of skewness
D W B

[

Coefficients of skewness of the frequency
distribution of stem length at the first har-
vest in 1968 and 1970. Open symbols signi-
fy departure from normality at 0.01, solid
symbols signfy normal distribution.

O 2,500 plants/m?

A 625 plants/m?®

& 25 plants/m?

Williamsburg | Rhizoma

0

J
teut leut  leut leut leut

s
leut

1968 1970 1960 1970 1968 1970

Fig. 25

OO

. Coefficients of skewness of the frequency
distribution of stem numbers per plant at
the first harvest in 1968 and 1970. For ex-

planation, see fig. 24.

[ Moapa Williamsburg Rhizoma
3 -
N |

—-—
T~~-0

L I Y

Coefficient of skewmess

D = DN W e
g

: J
leut leut Jeut lout leut

1968 19701968 1970 1968 1970

Fig. 26

. Coefficients of skewness of the frequency
distribution of plant yield at the first har-
vest in 1968 and 1970. For explanation, see
fig. 24.

X, 25Kifthop 2 (X & h S EBENEEILSH 5.
BAEDOEADEREIX, TNTEDEZRL, 1
DEEEDORNUR - TWVWB T & 2RLTWAS. NEEE

Hé& 3
AJHEY 3

FHPHETAE, FORE, FOFETY,
EHOEMW NI B >TEY, DHEOBREDH

AINDEADPEFINTVAZ L 2RUTVWS. A
MITId & LB - 12 ZEZRIZED S higngs, ZEY

T2,

500[X, 625 X5 s ME %2 R Dickt L,

25X S DE & IZBEN T EWER2RL, DHEOE
BTN EDibd 5.

% =

UEZ>DOEBROHERE» S, ZEOEKITH XD
ONEBET Y, 12, 1313, EOBETIEREDKX
WHRINDEA R AR S, UL, ZORADEEIZ
had, BEBOZERS BNV F12, ERO
Bilice tH5BIE  DisnE VA A,

EHOERSTIL, WOoDONIEETE, 1, O
HETLERODRWGANES, BEAHOERIIEE
BERXLBAEABDLDTHEBLAD NS, FEK
ORGRICE & 723 B it onTid, Zo0OHRBOEE
BHOEAZRLTED, CI»oRHEHITES
Lo,

BAEOEHSTEIX, WOONEEETS, 12, 1F
i, COBETHHEDOLMIKES, Z0ERADEE
EEPENMIERE . EROZEICE 20, b
75l & b ERRE RGOS (625K /m?), &3
Wik, 2R EOBEWER (2, 5008k /m?) Tix, »
BRHAICERRDEA 2R U 12BIZTE A OTEE LS, X
hsetZiohs.

Harris 523, 54 25 2%0.255 4 "5 = ffitk/
ft?, 834 75 2 {Efk+8+x7 4 k7o — {EHE/fi2,
1674 7" 5 2@ &/ft D=>D0BFBICHBEL, KA
B DOER & BAREDOEBIMOEAITONTEREL
TW3. Zzhick s s, 1654 75 2 @Kk/ft2 DBEE
Tix, EROERAIINE 2 FEHD 3 BB Ti13i8m
U, UBRIIETT 3. 12, BAEOSHEOEAITA|
W2EHD 1 BN I8N, DBIHETT 3
LTEh, Ll s @EEIBETAHED, KEE
ORREFACHEINTH S T & BRLTNAE.

WAL b, FEL—OFETFL L HRUIERER
—D s v - THERINZEHADBEREDSHOEA
WCOWTHELTWA., CORTE, BFHoHREL
REMTRAR2EHD 1 BARIC, 70— TR
INAEMTIE 2EHD 2 BNEIC, BROEL T
L1728, BADEET 5.

AHEBL3E, *—F »— K75 20K % 3 BIOES
DHEDEROEBITE 720, NSORICEA TS
05 IERBO3HN, ZUT, 351K VEED
BICR > e LT T L 2HRmL TS
B, BEEBROT7NVT 77 > TIIDIL & SEDRH
BRRENMEERDBEINOBFHEDRL H i2AH 5 s,

Kurowa® (%, Abies A Tidbkr O RKZicick LT,
BEOBMOMII LT 5 NB L 2 Ha, BiEk
DEERIE, EEE & EEE OBRERICT T 2BER
DOWEEINTE SOEHSMIZ, LFEUIHER I
AEREDGHBELTVE. UL, AREOHITRE
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Fig.27. Relationships between coefficient of skew-

ness for plant yield and reduction rate of

plant numbers.

* Significant at the 0.05 level

niXick 3 &, REROEBAHOEADERE S,
FEROETICE b 72> TEE I W AEA»A LN, T
h 6, #HEINIZBEEONHOEA S, MREL
Ef%RTEZEATEINTHAS S, EBEHENES N
AEARBED, HEAEOHRNOERIEOEALD
it &, HDOFEFICENHROZ/L 2 BT 2
LERXTERND, BEEOSHENELWEARRL
TRICEE T A C LB L TV ALt B bh 3.
Waite 5 192403, #4 a2 &0 7725 T DIREEE
EOEFILE b 25 HAEDOEHATHOEAICONT
G L, fEER60H F Tld Relative skewness 138871
T 355, L%k Relative skewness ZEi " —FEDIEIT
RHEoD, BEENOEAKB 2RV IV E LTS,
TNT 7T r DL D BRBEROWEREKIL, BEAE
B LRSS, 205 z2, MEL»SNELET
OEBREFEMIcI WERT AT, AEEICH
DL —EOBVEDEARZRT C LIV EBALN
A, TNT 77 EHIIEBNTS, EEEODGD
BAOEEVREVE XITHIEEEORE § KX\ T
b5H5EEFEL, 15EP 4BRBEORE TRIELUI &
& DHENRFICB I 2 RAEERIHOEAL, ZDRD
MNIEES & TOREHB OB RORER % A % & H27K D
2Tz 5. 36X TIIHEMRAR S D, FFELI:
A s Disntowic, BS2EINIZA 6 NS0,
625[X, 169X TIXEADFRE & EHEE OB K 335
WKBRLTWAZ ¢ bbb 3. LvL, BYEEDOS
12,500 XTI, RADRE»BZHIZEEL BvDic

163

WORSFHNEVTFAEL, MEOHERVBIE-&H L
(72 A, CHIUIEBRYSE (NEEMER) © 1 BN OB
BTH-T, BAHOEEIX. 24 Z2DMODBA & HEL
LT, ZRUIEBEWETIZ/SVDIT44. 5% b DEE%
MFEER TV 3. COBE, 1 BNEIMAE 2L &
ORFEMEAIE, 1 BNERFOEFFEERD26.9%I1T 6 &
LT, TS B 2/3 I3BEREMBATHD, BHOD
138 UWESHEL THrLDOMETH S T & 28
| TV D, FHIRRE 2, S00EE/m? D & 5 75 FEFICE
EOBEWEIETIZ, hOBE ICH~EEROEFTNEL
CE->THh, TORETNE FER1EBMN) ah
AT itk by, »ABRRMEREICL TRKEDREEIH
ERERICEBA-TZbDEaN, BEAHMOEADK
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Fig.28. Frequency distribution of dry weights of initially selected one hundred plants at each harvest.
Dry weights were determined by cutting at 7 cm above ground level. Horizontal broken line
indicates mean value.

+ Plants that died before the next harvest
O Plants that were lower than 7 cm in height and recorded no yields
@ Plants that were lower than 7cm in height and died before the next harvest
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Log. dry weight per plant
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Fig.29. Schematic account of four types of growing process until the last harvest prior to death.

Type 1

Type I

Type I

Type IV

Dead plants having greater values than X—s (mean value minus standard deviation after
logarithm transformation of measured value) one at each harvest until a certain harvest
time and also only one smaller value than X—s one at the last harvest prior to death.
Dead plants having greater values than X—s one at each harvest until a certain harvest
time and smaller values than X—s one at several harvest times prior to death.

Dead plants having smaller values than X—s one at each harvest prior to death from the
first harvest in the seeding year.

Dead plants having greater values than X—s one at each harvest prior to death.

Table 9. Classification of dead plants at each harvest into four types of groups according to their grow-

ing process until the last harvest prior to death.

1966

1965 1967 % to total
1 2 1 2 3 4 1 2 3 4 Total dead plants
cut cut cut cut cut cut cut cut cut cut ’
625 plants/m* —sward
Type 1 6 6 3 5 3 28 36.8
Numbers Type 1 2 1 4 2 1 1 1 12 15.8
of dead Type M 8 2 11 14.5
plants Type N 4 6 6 2 4 1 2 25 32.9
Total 18 16 10 11 9 1 5 76 100.0
169 plants/m* —sward
Type 1 1 1 4 3 3 2 2 5 21 41.2
Numbers Type 11 1 2 2 4 1 3 1 14 27.5
of dead Type M 1 2 1 2 1 1 8 15.7
plants Type IV 1 2 5 8 15.7
Total 1 4 10 6 14 4 6 6 51 100.0

For the explanation of the types, see note of fig. 29.
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Table 10. Numbers of dead plants under different cutting treatments.

Numbers of dead plants out of 16 plants

Cutting treatments

Died in process of growing Unable to start regrowth Total

Cutting at interval of 15 days 0
Cutting at interval of 20 days
Cutting at interval of 35 days
Cutting at interval of 82 days

O O O =

uncut sward

S k=
© O = N W
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Fig.30. Stem length, stem numbers per plant, and dry matter yield per plant
cut at 7 cm above ground level under different cutting treatments.
X Plants that died before the next observation
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per plant in the uncut sward.

Sampling Top dry weight Top dry weight-stem Slilﬁibf.:_ 15 ANIX, ZOﬂJ[Z.'GIi, ﬂﬁ%“b@/ﬁﬁ)ﬁ
-stem length numbers per plant MBS YBLTIRIEAZ Eidlsd -1, 35BANXTIXE 2
July. 16 0.503 0.773* EIAEREF I X O OMNBEIX S ¥ U T s, &
Aug. 5 0.793* 0.683 Tz, $2 EAEEKI3HE (9 A2 H) i EboEx
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Nov. 22 0.918" 0.755 OHEXBEIL5 %UTE -1z, %1z, 488H (98
X X Significant at the 0.01 level. 2H) it EOOEMBEIZ0 Lxh, 5 % D il

X Significant at the 0.05 level. 10emDE 3 ICZELTZ. 62HHE (9 B16H) Likicid 5
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Studies on the Performance of Alfalfa Swards
Yasuo TAKASAKI
Summary

Herbage sward is expected not only to have high productivity but also to maintain its high productivity
for a long time. Herbage community is the entity having the possibility of changing its features dynamical-
ly, in response to the cultural factors superimposed. It is, therefore, necessary to understand the perform-
ance of herbage swards under various cultural conditions to make adequate management practices. The
purpose of this study is to investigate the performance of alfalfa swards, in terms of yield and plant
numbers, under the influence of various cultural factors, and to discuss the relation between the yield
and stand numbers of alfalfa swards through successive cuttings. In this series of investigations, the behav-
iour of the individual plants constituting the alfalfa swards was investigated in detail, which was not
done in the previous studies.

Results are summarized as follows:

1. Significance of stands for production

1) Du Puits alfalfa was grown at densities of 2500 plants/mz, 625 plants/mz, 169 plants/m?, and 36
plants/m2 , to investigate the significance of initial stand densities for herbage production.

2) In the 1st harvesting year (the seeding year), until the early flowering stage (the 1st cutting stage),
dry matter yields per unit area were higher in the order 2500 plants/mz, 625 plants/mz, 169 plants/mz,
36 plants/mz. This order continued further after the 1st cutting, though the differences between the
densities gradually descreased. At the 2nd cutting 36 plants/m? plot yielded the least, however, there
were no significant differences in yield between the other three densities. In the 2nd and 3rd harvesting
year, there were no significant differences between the densities in annual total dry matter yield per
unit area.

3) The reduction in plant number was related to density, and percentage of surviving plants at the final
harvest of this experiment was 7% for 2500 plants/m?, 20% for 625 plants/m?, 48% for 169 plants/m?,
and 83% for 36 plants/ m? , respectively.

4) For each harvest, except the 1st harvest in the seeding year, a linear relationship was found between
log. dry matter weight per plant and log. plant numbers per unit area, and its regression coefficient was
apploximately 1.

5) Alfalfa swards, ranging in initial densities from 169 to 2500 plants per square metre, were composed
of individual plants showing skew frequency distribution of plant weight, (except in the early stage
of growth in the seeding year).

2. Relation between population density and cultivars

1) Three cultivars of alfalfa (Moapa, Rhizoma, and Williamsburg—chosen because of differences in
their characteristics) were grown at densities of 2500 plants/mz, 625 plants/mz, and 25 plants/mz,
to clarify the relation between stand density and yield of alfalfa swards of different cultivars.

2) In dry matter yield per unit area for the three year period, the three cultivars were ranked as follows:
2500 plants/m? plot = 625 plants/m? plot > 25 plants/m2 plot. The difference in yield between 235
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plemts/m2 plot and the other two plots was attributed to the difference in yield of the 1st harvest in
the 1st harvesting year. There were no significant differences between the densities in their annual yield
in the 2nd harvesting year and the yield of the 1st harvest in the 3rd harvesting year.

3) The difference between cultivars in the total yield for three years was highly significant and the
ranking order was: Williamsburg > Rhizoma > Moapa.

Although the variance was very small compared with that of the main effects, the interaction between
cultivar and density was significant and it showed that ranking order might be altered according to changes
in density.

4) Plant numbers per square metre at the final harvest of this experiment were 94, 79, 15 plants/m2
for Moapa, 103, 83,18 plz«mts/m2 for Rhizoma, and 130, 99, 18 plants/m2 for Williamsburg, for 2500,
625, and 25 plants/m? plots respectively.

5) Individual stem weight was inclined to become heavier as the density decreased. Although the dif-
ferences in stem weight between 2500 plants/m? plot and 625 plants/m2 plot gradually disappeared
as the cutting schedule proceeded, the differences between 25 plants/m2 plot and the other two plots
were observed even at the final harvest of this experiment.

6) The yield of alfalfa sward was maintained satisfactorily even at a density of about 15 plants per
square metre.

3. Effects of fertilization and cutting management

1) Effects of cultivars (Du Puits, Moapa, Rambler), cutting frequencies (3, 4, 5 cuttings per year),
and fertilizer levels (0, 50, 100 kg compound fertilizer <N-6, P,Oz11, K,0-11 >/10a/year) on the yield
and plant numbers of alfalfa swards were investigated on alluvial soil in Sapporo.

2) The sources of variations that affected the yield and plant numbers per unit area were the cultivars
and cutting frequencies, and the interaction between them. Fertilizer levels within the range of this
experiment had no effect on the yield and plant numbers per unit area.

3) In totals for the four year period, the yields from Rambler decreased according to increased cutting
frequencies. The yields from three-cut and four-cut treatments of Du Puits, and also Moapa, were similar,
and higher than those of five-cut treatment. The rate of yield decline from four-cut treatment to five-cut
treatment was much smaller in Moapa than in Du Puits.

The total yield for the four year period showed the ranking order: Du Puits > Moapa = Rambler

in three-cut treatment, Du Puits > Moapa > Rambler in four-cut treatment, Du Puits = Moapa > Rambler
in five-cut treatment.
4) Plant numbers of Rambler per unit area at the 1st harvest in the 4th year decreased according to
increased cutting frequencies, The three-cut and four-cut treatments of Du puits, and also Moapa, had
similar plant numbers per unit area, and more plants than the five-cut treatment. The decline in plant
numbers from four-cut treatment to five-cut treatment was smaller in Moapa than in Du Puits.

Plant numbers per unit area at the final harvest of this experiment showed the ranking order: Du

Puits = Moapa > Rambler in three-cut and four-cut treatments, Moapa > Du Puits > Rambler in five-
cut treatment,
5) There existed correlations between annual dry matter yields and plant numbers per unit area at
the final harvest of each year, dry matter yields for the four year period and plant numbers at the final
harvest of this experiment. These relationships, however, did not necessarily lead to the conclusion
that the plant numbers were responsible for the sward yield.
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4. Structure of canopy, as influenced by characteristics of composing plants

1) Frequency distributions of stem length, stem numbers per plant, and plant weight of alfalfa under
sward conditions, and their changes with increasing stand age were considered from the data collected
in the experiment described in chapter 1 and 2.

2) Frequency distributions of stem length were negatively skewed at any harvest time and at any densi-
ty. However, the coefficients of skewness were relatively low, and they did not change much as stand
age progressed. There were no differences in skewness between the densities.

3) Frequency distributions of stem numbers per plant were positively skewed at any harvest time
and at any density. The higher the density, the larger the degree of skewness tended to be. A conclusive
trend of skewness of stem numbers per plant with increasing stand age could not be inferred from the
results of these two experiments.

4) Frequency distributions of plant weight were positively skewed at any harvest time and at any
density. The higher the density, the larger the degree of skewness tended to be. The distributions became
progressively more skewed up to the 2nd harvest in the 2nd harvesting year for 2500 plants/m2 sward,
and up to the 3rd harvest in the 2nd harvesting year for 625 plants/m2 sward, then became less skewed.
5) Close relationships were found between the coefficients of skewness of plant weight and the re-
duction rates of plant numbers. However, very high rates of plant reduction that occurred during the ear-
ly age of high density stand, like 2500 plants/m2 sward, were not related to the coefficients of skewness.

5. Characteristics of dead plants in swards

1) Dead plants in alfalfa swards were examined according to the data of agronomic characters such
as plant height, dry weight per plant and stem numbers per plant at each harvest for three years. One
hundred plants were taken at random from the two alfalfa swards of different densities (625 plzmts/m2
and 169 plants/mz), as mentioned in chapter 1.

2) Most of the dead plants in the swards showed values less than the mean values of total plants in
plant height, stem numbers and dry weight per plant at the previous harvest. Especially in dry weight
per plant, many dead plants indicated the values which were close to the minimum value of the existing
plants. ’

3) Among the dead plants, about 70% of plants in 625 plants/m?-sward, and 80% of plants in 169
plants/m2- sward, had smaller values than X -s value (mean value minus standard deviation after logarithm
transformation of measured values) at the last harvest prior to the recognition of death. The dead plants
were classified into the following four types.

Type 1: Dead plants having greater values than X-s one at each harvest until a certain
harvest time and also only one smaller value than X-s one at the last harvest prior
to death.

Type II: Dead plants having greater values than X-s one at each harvest until a certain
harvest time and smaller values than X -s one at several harvest times prior to death.

Type III: Dead plants having smaller values than X-s one at each harvest prior to death
from the first harvest in the seeding year.

Type IV : Dead plants having greater values than X-s one at each harvest prior to death.
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6. Regrowth and carbohydrate root reserves

1) The behaviour of dead plants in alfalfa swards grown in a series of slot-like soil containers was ob-
served in detail and the level of carbohydrate root reserves in dead plants was inferred.

2) The occurrence of dead plants in swards seemed to increase when the swards were cut more than
necessity or less. ‘

3) Most of the dead plants in swards with cutting treatment were the plants that could never start
to regrow after cuttings. There were very few plants that could start to regrow and died in process of
growing.

4) The percentage of carbohydrate root reserves in individual plants seemed to rise sharply with increas-
ing top weight to a maximum which was constant for all higher top weights.

5) The level of carbohydrate root reserves in dead plants in swards which received cutting treatment,
as compared with that of the other plants in the swards, was remarkably low at cutting time. Also, in
swards which did not receive cutting treatment, the level of carbohydrate root reserves in dead plants
seemed remarkably low, as compared with that of the other plants in the swards.

Conclusion

The yields of alfalfa swards were higher with increasing densities until the 1st or 2nd harvest in the
1st harvesting year, when planted at different densities and given the same cutting treatment. There
were, however, no significant differences in yield between the densities after that harvest. The yield and
plant numbers of alfalfa swards sown at the same initial density varied with cultivars and cutting treat-
ments. In cutting treatments before full bloom, both yield and plant numbers were decreased with increas-
ing cutting frequency. This resulted in the correlation between the yield and plant numbers per unit
area. It should be recognized that the differences in densities induced by cutting treatment differed very
much from the differences in initial densities.

Alfalfa swards sown even at standard density were composed of individual plants showing L-shaped
frequency distribution of plant weight, except at early stand age. A great majority of dead plants within
the swards belonged to the lightest class of L-shaped distribution, and these plants were also low in
percentage of carbohydrate root reserves. The reduction of plant numbers in alfalfa swards is considered
as, not a self-thinning phenomenon, but a modification by cutting practices.



