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Study on the Model of Alfalfa Planting Combined with Sports
Turfgrass—Grass Product Performance Experimental Research

LI Fei-fei ', TIAN Xue 2, SU De-rong 2, XIN Jin-na '
(1.Ecological Research Institute, Beijing TopGreen Group Co., Ltd., Beijing 100102, China;

2. Grassland Resources and Ecology Research Center, Beijing Forestry University, Beijing 100083, China)

Abstract: This study selected five kinds of alfalfa varieties: Zhongmu No.1 (M1), Phabulous (M2), AC
Caribou (M3), Victoria (M4), CW787 (M5) and two kinds of sports turfgrass: Tall Fescue (H1), Kentucky
Bluegrass (H2), blended with different proportion on a dry weight basis, respectively. Crude protein (CP),
neutral detergent fiber (NDF) and acid detergent fiber (ADF), were measured in 171 mixed grass samples in
the Grass Product Center of the Ministry of Agriculture. Each combination of relative forage value (RFV)
and roughage grading index (GI) were calculated, respectively. In forage production, the mixed grass samples
could be considered as a new grass product. After nutritional value analysis, this new grass product could not
only meet different market needs, but also be a new way of forage comprehensive nutrition and reasonable
collocation. Currently, similar reports are few in our country.

Keywords: Alfalfa; Turfgrass clippings; Grass mixture ratio; Grass product performance
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BRI R B E RMEHA G e TR, SN & S IE i R R e B R
XEZMEH, WHRSFE, TR, FIHRMME. 5y, ik, BERRSEN. S RFIEANEL
SHEFIVEIRB A5 N T R IE B R R H AT R i R AR R B O
MR S, BT LN AR . HAT, EE ol TEIEA SRR 8 %, IE
AR P BN H 1 7 i R R e, PR e [ A R kAT By BRI i R s

A E RN EARMCE R E I SRR P E T EAR LGRS, 7 B R & 55 i 1 fE
BEIGEN AR TR, WM E SR aim G BEERR L Vige, [, thhsshiiyFesE
AR AR GG A PRt 1 SEIR ik . HAT, [ A IE R & WL B AH SCHT T ARIE -

IREF SR — Mo RS>, A RIS . ok, TRE 7 AR A G B — 5 i R SRl
EAGCRT LA RO R SR AE BRI AT DU JRUAS DA R 5 I (AR AR s P A ORI A AT
PERL TR TRy, AR IR A SR S AT R G R AR FHR, IR AR R
ML RE R, BTN K ISR AR EVE A, ek LA A B s P 5, 2T 4R
RN a5k R AR A A, P DL 3 R BORMRIE LM, NI s R A T iR &P, 5=,
TR G FRURLAE IR /D T 28 8 B HERT I 18] 19 [R) T AR D IS5 5, I R AR 5 g SRR B (R 5

1 ARXERSRE T

1.1 AR

PIGHRELE AL sMOML R R 5 A P2 B kAT o Jb st Ab AR b P R AL, B4 39° 347, K& 116°
287, ZRESVIESPEIER S0 m A, PEIANCIL R AR AN T R ORAT Lk, DAy SR FR e e e 3 i K
PR, HABRRHIE N : BEEmIREZW, AFEA TR, Wik 8—12°C, 2FTLEM 190—200d,
=10°CHIFNE 4200°C; FFEKE 600 mm UL L, 75%EPEEZE, W{IGHEHA-FH, JFRE, R,
WG RAF . IR ATHOVIR /RN, LIRFHEDT SR IE A, DIRARE S, PRSI RE, B
BUF, BN, TARFEREM.

12 Rkt

1.2.1 56k

ISR gk 5 E NS 5 AN EfE mn i, e SR B AT 2 A4S, g R 2 A, S EEA A,
AN AR BORIE WA 1-1. IR R AR EE ROz 2% R BEP R 5 5 s B 2OR .
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Tab.1-1 Alfalfa varieties for test

i NTH IR
HE 1S Zhongmu No.1 Hh
i Phabulous ES
il AC AC Caribou JIEwN
AL T Victoria JIEYN
CW787 CWNo.787 EH

1.2.2 58772

A IR TERIACIIHEAT , AR Bz AR5 2 R ONBE AL 100°CHET 10 /N, A5 SR AL
PEFE AL 40 Bf, RARIECREUES L. HhE 15 MDD, 26 (M2, YIE AC (M3),
Y2 R (M4). CW787 (M5) 5@y (HD. HHFEZOR (H2) 20 31EH 0:1. 1:1. 1.5:1. 2:1,
2.5:1, 3:1. 1.0 LMEATHEGNESG R Sg MFEM, RABERE, HPMERE (0:1) 5FHTE
(1:00 WTFELLEI R RA . FFLEIRE S =AEE, &1 1710 MG, WM A A3 T
A PERE AT, MEAEE A P ETRR AT Y. RRMEVEIR A4S e bn . ARIR S R R A B S 1 L A5
PEHIE 50%—T75% 18], ARAFBFEAETR S H™ 5 I LR SITE 25%—50% 2 18], AMIULRIE T HEE
NIRRT, R R AT A e R R AR RS

1.2.3 I E SRR E s b 2E

FE ARV B 7= iy W O34T AR SC R AR I, KL A T e R A Kjeltee TM 2300 4 H 2L K€ B
FHPE e e AT 4 SR MW R 2T 4423 IR (Van Soest) Il 7772 K H Fibertec M6 *F: H B 2F 4k 2 - A A0 & ).

el AL F R SAS9.0 BRAFHEAT 43 HT

2 BRI

21 #m&éE (CP)

MEH (CP) &Myl Pra ) mERE R, KA S e Eafes, o+
FOFH A S Sl R AE 18% A L, YA RIFHE A PRI . RARIFLIER ) = Z A G L Sl iz
e, S HAE A E R SR .

00T, AMETE SRR T EIRA S 1.0 0 EHEAIEL T, FRERE I E R
BN E BRI IR MI>M2>M5>M4A>M3, S & 5N 27.64% 25.28%. 24.34%. 23.4%.
23.22%. o (HDD ISR ZORH2)Z A IR ARE R, BRG]y 0:1 A RER
THEOLR, PIFRRARIEMIHEA R &2 HI>H2, 525508 17.64%. 12.45%, H1 Lt H2 & E
JiEE R 5.01%, PIFIARARIE ARG ZIMOEZERIHE R RS E. &7 D& e TR R 2R 1
BOsE (R 2-1.

211 [FE—#HE, BFEEE
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RIGHEREY, AFEEELMERE H RS, F—Hd&5AREASAEL T, HEaEEAR
[ (W3R 2-1. RAHH 0:1 8, HEASGERI, H1746%. LHIR 1:0 B AfEEERFERELT,
MEASERE. OMIHLEAWEN 111 5 1158, MEASELN20.11%, EZFAREE. 2:1 1
HEH T, HEE S RN 21.85%, 5 2.5:1 X 3:1 FHEASEEZRALEE 2.5 1 HEAETERN21.5%,
3 HEAREERN 22.24%, 3:1 L 2.5:1 BMHHEAEES 0.74%, 27 2%, OQM2H1 IRE HHIN 1:1.
1.5:1. 2:1. 2.5:1 i, *ﬂ%[ﬂ@ﬂﬁj\”% 20.15%- 20.36%- 20.03%- 20.49%, X PUFPELH] 2 8] £ A
B3 FRE B A& RN 22.36%, 2 A b IR DUFRR Le gl fRRE B S B s 2.21% 2% 2.33%-
1.87%, 2 5 % . OM3HI1 Y:E 1:1 AR S8R 17.58%, 510H ARE H1 BIEHLAH L, 08 H 0.12%,
ZERARE. WBEHN 1.5:1 f12:1 BEEE 508 19.22%F 20.51%, AHZ 1.29%, ZRARZE.
RN 2.5:1 A1 3:1 BWHFLER 20 510 20.73%A11 21.17%, 2:1. 2.5:1. 3:1 =FiR4 ttfﬁﬂ#%?ﬁm%o @
M4H1 7£ 1:1 BN 17.34%, L6 0:1 BfB& /> 0.12%, ZRARE, 1.5:1. 2.5:1. 3 REHHIHES S
=70 20.69%- 20.81%. 21.17%, =FZ[AZERARE, HEEETIRA WA 2:1 HTE’]*EEEE[
19.33%, ZralEt 1.36% 1.48%. 1.84%. @MSHH“ 1:1 BB EEN 17.87%, 5 0:1 B HEIY
i 0.41%, ZERARE. REHHIN 2.5:1 Hﬂéﬂm BN 21.75%, SRR TAE A ERERN
B, SyREEET 151, 2:1. 3:1 LBlfREA, %rlﬂtu’»imﬁ*ﬁm HE 0N 20.08%. 20.54%.
21.05%. (W3 2-1)

AFETE A S ARE H2 WRER, F—HAEARES LA THERSEARR (IR 2-D. BEW
By 0:1 B, MEASTERM, H 12.45%. HY 1:0 &, HEASERS. OMIH2 7E 2:1 FHHE
A 22.92%, BEHETIREGWHN 1.5:1 19 21.98%, HEASEMZE 0.94%. LHIA 1:1. 2.5:1. 3:1
HEATAN 22.16% 22.27% 22.71%, —FibBlzmzEFARE. OM2H2 7 1:1 5 1.5:1 B 45
N 19.62%. 19.00%, ZRARZE. WHIDY 3:1 B4 23.17%, REET 2.5:1 HWHIRT 21.63%, @il
1.54%. Le iRy 2.5:1 B 35 = 1 Lol 2:1 IR B F1 R 20.41%, i1t 1.22%. OM3H2 7E 1:1 5 9 18.64%,
BEMRT 1.5:1.. 2.5:1. 3:1 /920.63%. 20.40%- 20.10%, 2:1 HEASEN 19.73%. 2:1 5 1:1 ({4
EASEERALE. @M4H2 1E 1:1 14 18.88%, 1T 0:1 FfHH, BEMTHE 5 Mk,
L &8N 21.56%, SFCT 2.5:1 10 22.71%. 1.5:1, 2.5:1, 3:1 =Fh B2 A& A& %?E
ANEZE, RN 21.71%. 22.71%. 22.23%. OMSH2 £ 1:1. 2.5:1. 3:1 B354 20.50%, 21.29%-
21.20%, ZRAEE. BELHDN 1.5:1, 2:1 BHEAEEN 21.84%. 22.25%, ErARE. (WE
2-1)

212 [F—tfl, ARHAE

SR, R ETE SRR HI EANFNR G LB, M &= hE A B 1S Ll i &t s (G
2-1). OREHIY 1:1 B, MIHI. M2H1 FPHEA R & EHR 20.11%. 20.15%, %5 A 83, M3HI1.
M4H1. MSHI BB AR S RN 17.58% 17.34%. 17.87%, EZFAEE. MIHI. M2H1 & AR
TESMEE ST M3HL. M4HL. MSH1 fHEER S E. OREEI N 1.5:1 B, MI1H1. M2HI,
M4H1. M5H1 AR A& E 05108 20.11%. 20.36%- 20.69%- 20.08%, Z3AEE. M3HI fIH
ARG EN 1922%, BFET M2HI. M4H1. QIRAHEIA 2:1 i, M3HI. MSHI [ AR &

J
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BN 20.51%-. 20.54%, EZFAEE. M2H1. M4M1 FEHE AR S =098 20.03%, 19.33%, #7%E
. MIH1 FHEARSEN 21.85%, BE S THMIUAMESLE . @IREEI N 2.5:1 i, MIHI.
M5SHI FIFEERESEN 21.50%. 21.75%, ZRAEZE. M2H1. M3H1. M4H1 FHEARSEN

20.49%. 20.73%- 20.81%, =R AL ZE. MIHI. M5H] K EATRSES5
M4H1. ®IREEHH R 3:1 i, M1H1. M2H1 [FFLE E R

P =N
SR

| 2% =T M2H1. M3H1.
TN 22.24%., 22.36%, ERAEE.

M3H1. M4H1. M5HI FFHEAREEN 21.17%. 21.17%. 21.05%, ZFAEE. MIHI. M2HI [
HEARS®EEEES T M3HL. M4H1. MSH1. (& 2-1
TR E fE AUREL H2 FEAN ARG LU F R E S 2 0K 2-1. Oy 1:1 1, M1H2 #H
M2H2., M5H2 FFHEE B & 8N 19.62%. 20.50%,
72 AN M2H2 . M3H2 . M4H2 = FhH & 2 [A] 72 7 A 2 3 MSH2 HRH R i & & 3 = T M3H2.

S

M4H2, OLBIN 1.5:1 B, HEAR G ERS

A~

BN 22.16%, 235 & T HAd DY Fh 2.

I
= o

=4 MIH2. M4H2. MSH2,, EAREES

AN 21.98% 21.71%- 21.84%, EZRARE. HEARSERIKKA M2H2, N 19.00%, ©EKT

HEARSEN 20.63%F) M3H2.
M1H2>MS5H2>M4H2>M2H2>M3H2, & A

N = .

HERE

=i

HRaEZEREZ, MAH2>MIH2>M2H2>M5SH2>M3H2, & AR SR E

i, FHE AR

P =M=
o B 1A

B8 MIH2. M2H2. M4H2, &E

Ry

QL# N 2:1 B, AMHAAGHEARSTEEZRZE,
1IN 22.92%. @LLBIA 2.5:1 If, FHAHHAHE
N 22.71%. ® ELBIA 3:1
BN 22.71%. 23.17%- 22.23%.

HIER AR S ERRN 2 M3H2, N 20.10%. M4H2 5 MSH2 M EAREEERALE, (F2-1)
EMHEESAMARANEEARTERALLA THHEERS=

Tab.2-1 Content of crude protein on a dry weight basis in a mixture of five alfalfa varieties and two grass

= 2-1

varieties respectively as measured by FOSS Kjeltec TM 2300.

Crude Protein (%) Means+SE

Mixture
0: 1 1: 1 1.5: 1 2: 1 25: 1 3: 1 1: 0

MIHI 17.4640.11aE 20.1140.13bD 20.1140.12bcD 21.8540.08BCc 21.5040.09Ccd 22.2440.12aBb 27.6440.40Aa
M2H1 17.4640.11aD 20.1540.21bC 20.3640.31bC 20.0340.14Ce 20.4940.03Ce 22.3640.63aB 25.2840.17Ab
M3H1 17.4640.11aD 17.5840.71D¢ 19.2240.34Ccd 20.5140.03BCd 20.7340.00Be 21.1740.05Bc 23.2240.86Ac
M4H1 17.4640.11aD 17.3440.49D¢ 20.6940.09Bb 19.3340.02Cf 20.8140.09Be 21.1740.33Bc 23.4040.33Ac
MSHI1 17.4640.11aE 17.8740.13dEe 20.0840.20bcD 20.5440.02CDd 21.7540.24Bc 21.0540.36Ccd 24.4340.17Abc
MI1H2 12.4540.50bD 22.1640.12aBC 21.9840.06aC 22.9240.22aB 22.2740.34BbC 22.7140.14aBC 27.6440.40Aa
M2H2 12.45+0.50bF 19.62+0.11bcDE 19.00+0.53dE 20.4140.07Dd 21.6340.05Ccd 23.1740.37aB 25.2840.17Ab
M3H2 12.4540.50bD 18.6440.43Ccd 20.6340.36Bb 19.7340.02BCe 20.4040.12Be 20.1040.53Bd 23.2240.86Ac
M4H2 12.4540.50bE 18.8840.31¢cDd 21.7140.54aBC 21.5640.24Cc 22.7140.11AaB 22.234).26aBbC 23.4040.33Ac
MS5H2 12.4540.50bE 20.5040.28bD 21.8440.09aBC 22.2540.01Bb 21.2940.02CDd 21.2040.35bCcD 24.4340.17Abc

e a: K PRIAATHES ANSTFRFRASIE. F7KFS AR T RREZRARSE, AR TRRRE

SFRE, XA 0.05 K FE/NE#E 27 (LSD) i ZERHE. (P<0.05).

M1= Medicago Sativa L.cv. Zhongmu No.1 of China origin; M2= Medicago Sativa L.cv. Phabulous of American origin;
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M3= Medicago Sativa L.cv. AC Caribou of Canada origin; M4= Medicago Sativa L.cv. Victoria of Canada origin; M5
=Medicago Sativa L.cv. CWNo.787 of American origin; H1= Tall Fescue; H2= Kentucky Bluegrass; Means are shown +
standard error of the mean (SE)(n=3).? within a column and 2 within a row, respectively, numbers with the same letter are not
significantly different based on LSD test from one-way analysis of variance (P<0.05).

22 HEZRES Y% (NDF)

Py E TR R — HG R VRR A AE(NDFE AR R AT e bR . 8 9525 R R PR £ 4t N
HARE R R A 43R . PG RAARTR M, IR S S T B B AL T R oy . 954 H
FRH¥ NDF et S 2R R & HIE. R4, SR8 E P ANLIR. PH. RZEYEED.
FERL R, RS EIEE N 25%—40%, THILZELN 65%. 4 5E B TR il 2, Gt
Z 5y 5 LG & B FEARAIVE AL ZR LIS T = W 2R SR Uk, FURE NDF )38 A% J5E )2 7 35 A2 e 7 W5 4= %
NDF 5/ B E i SEat R AT G HR NDF & & . 8% NDF &4 4R, FeF4is. KRAK.

TR E T 5 AR AR B R FE A HG) T NDF S8 W& 2-2. &0, 1EHE] 1.0 EMUE E7E
(ISR, M1 E7E ) NDF & 8E/A%N 33.34%, M3 () NDF & &/ &N 35.92%, M2. M4 ff] NDF
TEDN 35.30%. 33.64%. LELLEIY 0:1 B REFEMIEAL T, H1. H2 /) NDF &84 53.29%.
51.47%, M7 1.82%, ZRR3H. WHORARIEFE E TR A 45 EF G 8. (R2-2)

22.1 [FH—H4E, AFELEF

ARG R LW, REERE RS RE HUIRAH, R8N ERSHF N NDF &84 iR H

(£ 2-2). il 1:0 A EFER, NDF &2 &(%, iy 0:1 A KRR, NDF & & s . OMIHI
FELLB) 1:1 i, NDF fHA 41.33%, @& 2:1. 2.5:1. 3:1 LBl NDF & &. 1.5:1. 2:1. 2.5:1. 3:1
PUFP L] NDF &5 550 508 39.77%- 39.35%. 38.39%. 38.33%, ZRHIAREE. OM2HI fEHH) 2.5:1
i, NDF & &51%, 7 3528%, WEFMET 3:1 011 39.06%. LhfiA 1:1. 1.5:1. 2:1 i, NDF &%
AN 41.55%. 40.90%- 39.60%, ZFAEE. OM3HI fEELH] 2:1 B, NDF & &K, N 39.68%,
BEAT 11 11 44.63%. HBIA 1.5:1, 2.5:1. 3:1 B, NDF &8558 42.37%. 43.18%. 41.11%,
Zr AT . @MAHL 7EHH) 3:1 I, NDF &858, N 36.67%, FLT 1:1 M) 43.15%. Ll
1.5:1. 2:1. 2.5:1 i}, NDF & &43 514 40.03%. 40.25%- 38.71%, Z#AEE. @MSH1 fEHH) 2.5:1.
3:1 I, NDF &&HL, 7 41.46%. 39.84%, ZRARE. LLFl 1:1 I NDF &5y 45.53%, R&&E
T 1.5:1 B [1) 43.88%. 1.5:1 5 2:1 W) NDF 2 ZEZFARE. (F2-2)

ANFEETE S RE H2 IREH, F—HAEAFEA EI T NDF & &AR (R 2-2). HH 1:0 &,
NDF & 851, il 0:1 I, NDF & & & . OMIH2 78 2:1. 2.5:1. 3:1 if NDF & &H#K, 7 36.89%.
36.91%- 38.02%, ZRARZE. LB 1:1. 1.5:1 B NDF &5 5, N 39.96%. 38.78%, W Z&mA
&%, OM2H2 7F 3:1 Iif NDF &8N 35.54%, 5 1:.0 i f) NDF S RERALE, DEMTHA 1.5:1
i 44.35%. EBMI 1:1. 2.5:1 /) NDF & & A 41.34%. 37.83%, &M Z 3.51%. 1.5:1 55 2:1 ) NDF
TEERAEZE. OM3H2 7£ 1:1 If NDF &85 m, N 45.72%. WEy 1.5:1. 2:1. 2.5:1, 3:1 i,
NDF & &M 41.93%- 40.65%- 41.93%. 40.58%, ZF A W3 . @M4H2 7£ 1:1 I NDF & &4 42.07%,
BEET 2:1 ) NDF & & 39.81%. i 1.5:1.2.5:1. 3:1 i, NDF & &4 38.19%- 38.01%- 37.67%,
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ZERARE. OMSH2 £ 1.5:1 i NDF & &5, N 44.04%. WHIY 1:1. 2:1. 2.5:1, 3:1 i}, NDF
RN 42.34%. 42.24%. 40.83%. 41.96%, ZEFRAEZE. (F2-2)

222 [F—tpl, ARERHAE

TUME T 5RE HI ZEARRE & L R NDF & & IL% 2-2. OEAEIN 1:1 &, M5H1. M3HI
f) NDF & &4, N 45.53%. 44.63%, 9%#742% MIHI1. M2H1. M4H1 [f] NDF & &4 41.33%.
41.55%- 43.15%, ZRAEE. OREHIN 1.5:1 K, MSH1. M3H1 ) NDF & &85, N 43.88%.
42.37%, ZFAEE. MIHI. M2H1. M4H1 ] NDF & &4 39.77%- 40.90%. 40.03%, %= F N E%E.
QR AN 2:1 B, MSHI ) NDF & & s, N 44.44%, BEETHAVIRA A MIHL. M2HI .
M3H1. M4H1 ff] NDF & &N 39.35%. 39.60%-. 39.68%. 40.25%, ZERALFEH. @WHIN 2.5:1 i,
M3HI. M5HI [¥) NDF &85, N 43.18%. 41.46%. NDF & ERINHE N M2HL, N 35.28%.
MIH1. M4H1 ] NDF &4 38.39%. 38.71%, ZFAEE. OLH 3:1 i, M4HI [¥) NDF & &
K, N 36.67%, HFHMET MSH1 A1 M3H1. MIH1. M2HI. M3HI. M5HI /) NDF & &} 38.33%.
39.06%- 41.11%. 39.84%, ZERAEZE. (F2-2)

TAETE 5K H2 FEARR S LG T NDF &8 03 2-2, OHF) 1:1 1, MI1H2 ) NDF & &
BAK, N 39.96%, i F KT NDF 48N 45.72%f) M3H2.M2H2 . M4H2 .M5H2 /] NDF & &N 41.34%.
42.07%- 42.34%, ZR AL . O A 1.5:1 B, M2H2. M5H2 ] NDF & &5, N 44.35%. 44.04%,
ZEF AR E . MIH2, M4H2 [f] NDF & &M%, N 38.78%. 38.19%, ZRAEE . NDF &8N 41.93%
) M3H2 5 MSH2 Z 3 AREE. QHfH 2:1 i, MIH2 ) NDF & &K, N 36.89%, BERTHE
VUM 4. M2H2. M3H2. M4H2. MSH2 f¥] NDF & &4 43.16%. 40.65%- 39.81%. 42.24%. M2H2
5 MSH2 ZR AR, M3H2 5 M4H2 ZRALRE. @ 2.5:1 Bf, M3H2. M5H2 ] NDF & &#
5, N 41.93%. 40.83%, %72 . MIH2. M2H2. M4H2 ] NDF % &4 36.91%- 37.83%- 38.01%,
ZRAREE, OWH 3:1 i, M3H2. MSH2 ) NDF & &5, AN 40.58%. 41.96%, £FAEZE.
MIH2. M2H2. M4H2 (] NDF % &8 38.02%- 35.54%. 37.67%, ZRAEE. (F2-2)
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*22 IMEBEBESAMARMEANETERS

EEI T BY NDF &
Tab.2-2 Content of neutral detergent fiber ( NDF ) on a dry weight basis in a mixture of five alfalfa varieties

and two grass varieties respectively as measured by FOSS Fibertec M6.

NDF (%) Means+SE

Mixture
0: 1 1: 1 1.5: 1 2: 1 2.5: 1 3: 1 1: 0

MIHI1 53.2940.33Aa 41.3340.64Bcd 39.7740.40BCdef 39.3540.25dC 38.3940.80Cd 38.33+1.01bCcde 33.3440.52¢D
M2H1 53.2940.33Aa 41.5540.95Bcd 40.9020.34BCcde 39.6040.41BCcd 35.28+1.45De 39.06+0.64abCcd 35.3040.61aD
M3HI1 53.2940.33Aa 44.6340.33aBb  42.3720.25aBbCcD 39.6840.46¢Dd 43.18+1.13aBC 41.11+1.97abCD 35.9240.83aE
M4H1 53.2940.33Aa 43.1540.53Bbc 40.0320.98Cdef 40.25+0.34Ccd 38.7140.40Ccd 36.67+0.88Dde 33.6420.46bcE
MS5HI 53.2940.33Aa 45.5310.61aB 43.88+0.85abC 44.44+0.40aBC 41.4620.29abD 39.840.75abcD 35.2020.15abE
MIH2 51.470.47Ab 39.96+0.86Bd 38.7820.53BCef 36.89+0.36De 36.9140.58Dde 38.0220.75CcDde 33.3420.52¢cE
M2H2 51.4740.47Ab 41.34+41.03Ccd 44.35+1.01aB 43.1640.17BbC 37.8340.13Dd 35.54+1.07Ee 35.3040.61aE
M3H2 51.4740.47Ab 45.7240.29aB 41.9340.31bCcd 40.65+0.68Cc 41.93+40.32abC 40.58+1.31abCc 35.9240.83aD
M4H2 51.4740.47Ab 42.07+0.37Bc 38.19+1.45CDf 39.8140.28Ccd 38.0140.12CDd 37.67%0.35¢cDde 33.6440.46bcE
MS5H2 51.4720.47Ab 42.34%0.19Cc 44.04+0.35aBb 42.24+0.53bC 40.8320.77bCc 41.9620.76aC 35.200.15abD

Ea: KEFRETHE, NSFRIFESIE. FATFESLBHEFE TR ERARE, HIARTRRRER
W3, KH 0.05 KF F/hREZED (LSD) B ESME. (P<0.05).

M1= Medicago Sativa L.cv. Zhongmu No.1 of China origin; M2= Medicago Sativa L.cv. Phabulous of American origin;
M3= Medicago Sativa L.cv. AC Caribou of Canada origin; M4= Medicago Sativa L.cv. Victoria of American origin, M5
=Medicago Sativa L.cv. CWNo.787 of American origin; Hl1= Tall Fescue; H2= Kentucky Bluegrass; Means are shown
numbers with the same letter are

4standard error of the mean (SE)(n=3).2 within a column and 4 within a row, respectively,

not significantly different based on LSD test from one-way analysis of variance (P<0.05).

23 BRMIREHT Y (ADF)

H A1 E B S 7 B B AR ESR ADF S E<30%, HAR ADF (UEIEL4ER, KRE, H
ADF NARBTRKNE BLE 1AL, I 50REE F#Y B A R AR RR R, T HAETHN b kG 2 re
AR A FEAREL DT IR, IR ADF & B AR S i RE & & .

TR E T 5 WA AR AR SR AR A G i ADF & &R 2-3. 081, HFlN 1:.0, M4 1)
ADF &8N 23.26%, M3 IR, 5 20.58%. M2. M5 ] ADF & &N 17.60%- 17.41%, Z5FAE

2%, ADF S 85K M1, SN 15.48%. tbfil oy 0:1 I5F, H1 F1 H2 () ADF [f2& 8N 26.66%F1 22.29%,
ZRnE. (£2-3)
231 [F—HE, AFEEG

ANEEAE R S ORE A HLIESE, F—HAE5EARESWH T ADF SEF AR (& 2-3).
Ebf 1:0 i, ADF & &M%, ) 0:1 &, ADF &&EfxmE. OMIHI EF 1:1. 2:1. 3:1 i ADF &
AL, N 19.68%-. 20.31%- 19.81%, ZRAEZFH. ADF F&EAE 1.5:1. 2.5:1 B4 21.78%- 21.82%,
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¥15 2:1 i) ADF & ZRARE. OM2HI fEHH) 1:1.1.5:1.2:1.2.5:1.3:1 [f] ADF & &4 20.54%.
20.26%+21.14%+20.13%-+ 19.78%, Z= F AN 23 . @M3HI1 7L 2:1.3:1 I ADF & &1, A 21.23%.
19.50%, ZRAEE, 5 1:1 i ADF & 8551 24.67%53 5 8 E M 7% 3.44%. 5.17%. LB 1.5:1. 2:1.
2.5:1 [f] ADF &% &85 22.33%. 21.23%. 22.69%, ZRAEE. @M4AHI fERAHE 1:1. 1.5:1. 2:1.
2.5:1. 3:1 ) ADF &84 25.20%- 22.81%- 25.08%. 23.27%-. 22.56%. LG5 1:1. 2:1. 2.5:1 [ ADF
FEEFALE, WH1.5:1, 2.5:1. 3:1 [ ADF S&ZEZFARE. OMSHI 7ELLH 1:1 ) ADF &
B, N 23.77%. Bl 1.5:1. 2:1. 2.5:1. 3:1 [ ADF &5 &A 21.42%. 21.04%. 20.91%. 21.10%,
AR, 7hl5 1:1 1) ADF &5 EMHZE 2.35%. 2.73%. 2.86% 2.67%. (¥ 2-3)

ANFEE T P SRR R H2 AR, Rl —HEAFEE G T ADF & &AF (K 2-3). OMIH2
FEELHI 1:1. 3:1 B} ADF &85, N 18.25%. 18.56%. ADF & 1E 1.5:1. 2.5:1 B #E, N 20.04%.
20.36%, & Z AR E . 2:1 B ADF &8N 19.34%. OQM2H2 7EIR & EL# 1.5:1 i ADF & 8455,
N 22.83%. JRAHHI 1:1. 2:1. 2.5:1. 3:1 ) ADF S EH 19.85%. 21.06%. 18.42%. 19.70%, &3
/bF 1.5:1 B ADF & &. OM3H2 7fEiRA LB 1:1. 1.5:1. 2:1. 2.5:1. 3:1 ] ADF & &N 22.59%-
21.23%- 21.42%- 22.02%- 21.78%, LB AERARE . @M4AH2 fER G LB 1.5:1. 2.5:1 Iif ADF
FREUK, N 21.16%- 21.00%, Z A RE RGN 1:1,2:1.3:1 B ADF &84 22.96%- 22.65%.
21.83%, ZFAEE. OMSH2 fERAHHI Ny 1:1. 1.5:1. 2.5:1. 3:1 # ADF &5~ 21.28%. 20.85%-
21.07%- 21.07%, ZRARE. REWHEIN 2:1 B, ADF &8N 20.15%, 5 1:1 BfEZEMHZE 1.13%.
(& 2-3)

232 [A—tpl, ANFEEE,

TME 5 5 RE HI ZEARNR A LB R ¥ ADF & & W% 2-3. OIRELEA 1:1 i, M1H1. M2HI
") ADF & & 81%, 4 19.69%. 20.54%, %A R . M3HI. M4HI1 [] ADF &84 24.67%- 25.20%,
Z AR M5HI 1) ADF &84 23.77%, ©#LT M4H1. QIR G HHIJy 1.5:1 I, MIH1. M3H1.
M4H1. M5H1 [f] ADF 584 21.87%- 22.33%. 22.81%. 21.42%, ZFAE3E. M2HI (] ADF &%
N 20.26%, ADF % & i K T M3H1.M4H1. Q1R & L4 2:1 1), M4H 1 ] ADF & &5 =1, 4 25.08%
MIH1. M2H1. M3H1. M5HI [¥] ADF &R 20.31%- 21.14%. 21.23%. 21.04%, ZRAZZE, 1
BFECT M4HL /) ADF 5. @IEAEEIN 2.5:1 i, M2HI. M5HI (] ADF & &51%, A 20.13%.
21.91%, ZRARE. M3HI. M4H1 1] ADF &4 22.69%. 23.27%, Z3AR#E. MIHI ) ADF

RN 21.82%, BEMLT M4AHI . @RS BN 3:1 if, M4HI1. MSHI () ADF & 255, N 22.56%-
21.10%, Z5S5AEE . MIHI. M2H1. M3H1 f] ADF &8 H 19.81%. 19.78%. 19.50%, ZRANEE.
MIHI. M2H1. M3H1 (] ADF &85 5 Z (KT M4H1. (£ 2-3)

FAERE SRR H2 EAFRREHH R ADF S8 IL3E 2-3. OH 1:1 i, MIH2. M2H2 )
ADF FEBAK, N 18.25% 19.85%, ZfiL%E. M3H2. M4H2 ] ADF &N 22.59%. 22.96%, %
AR E MSH2 ) ADF &84 21.28%, 5 M3H2 ZR A EE . QR A LA 1.5:1 i, M2H2.M3H2.
M4H2 ] ADF & 54 22.83%- 21.23%. 21.16%, Z %A W3 . MIH2. M5H2 ] ADF & & 20.04%.
20.85%, 5 M3H2. M4H2 ZRARZE, SEMT M2H2. QRAEIN 2:1 K, M4H2 (] ADF &
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i, N 22.65%. M2H2. M3H2 ] ADF &8N 21.06%. 21.42%, ZSFAE#EH. MIH2. MSH2 (1)
ADF &84 19.34%. 20.15%, Z5AE3E. MIH2. MSH2 ] ADF & &5 5K T M4H2, @R LB
N 2.5:1 i, M2H2 ) ADF & &K, N 18.42%.M1H2.M4H2.M5H2 ] ADF &4 20.36%-.21.00%.
21.07%, ZRrALFE. M2H2 ) ADF &2 5 E(CT M3H2 1) 22.02%. ®IRE AN 3:1 B, MIH2.
M2H2 ) ADF & &M 18.56%. 19.70%, Z AR . M3H2. M4H2. M5H2 [ ADF & &4 21.78%.
21.83%- 21.07%, EZRAEZ. MMQWMWQEﬂ%ﬁTMmZhMm\MﬂU(%23
*23 EMEBERMALREREFTERSLLS TH ADF &
Tab.2-3 Content of acid detergent fiber ( ADF ) on a dry weight basis in a mixture of five alfalfa varieties and

two grass varieties respectively as measured by FOSS Fibertec Mo6.

ADF (%) Means=SE
Mixture
0: 1 1: 1 1.5: 1 2: 1 2.5: 1 3: 1 1: 0
MI1H1 26.6640.30Aa 19.6840.98Cf 21.8740.55aBbc 20.3140.53BCdef 21.8240.50Bbc 19.8140.25bCcde 15.4840.17Dd
M2H1 26.6640.30Aa 20.5440.55Bef 20.2640.73Bcd 21.1440.18Bcde 20.130.62Bd 19.78+0.80Bbcde 17.6040.67Cc
M3H1 26.6640.30Aa 24.67+40.42aBb 22.33+40.81abCD 21.2340.32CcDdE 22.6940.64abC 19.50+0.35dEe 20.58+1.00bDE
M4H1 26.6640.30Aa 25.2040.47AaB 22.8120.40aC 25.0840.77AaB 23.2740.15aBC 22.56+1.31aC 23.2640.23aBC
M5HI1 26.6610.30Aa 23.7740.26Bbc 21.4220.66abCcd 21.0440.17Ccde 20.9140.09Ccd 21.1040.79abCced 17.4120.20cD
MI1H2 22.2940.09Ab 18.2540.24E¢g 20.0440.24BCd 19.3440.14CDf 20.3620.15Bd 18.56+0.54DEe 15.4840.17dF
M2H2 22.2940.09ABb 19.8540.38CDf 22.8340.26Aa 21.0640.16BCcde 18.4240.97DEe 19.7040.30CcDde 17.6040.67cE
M3H2 22.2940.09ABb 22.5940.18Acd 21.2340.39AaBbcd 21.4240.21ABc 22.0240.29AaBbc 21.7840.98 AaBbc 20.58+1.00Bb
M4H2 22.2940.09ABbC 22.9640.45ABc 21.1640.80abCcDd 22.6540.18ABb 21.0040.18cDd 21.8340.49aBbCD 23.2640.23Aa
MS5H2 22.2940.09Ab 21.2840.23Bde 20.8540.54BbCcd 20.1540.15Cef 21.0740.24BCcd 21.0740.44aBbCcd 17.4140.20cD
W oa: KSTRETHE, NS TRESIE. FTSE IR TR R ERARE, BUAR TR E

SR, KA 0.05 KPR EZEE (LSD) WIRZERME. (P<0.05).

M1= Medicago Sativa L.cv. Zhongmu No.1 of China origin; M2= Medicago Sativa L.cv. Phabulous of American origin;

M3= Medicago Sativa L.cv. AC Caribou of Canada origin; M4= Medicago Sativa L.cv. Victoria of American origin; M5

=Medicago Sativa L.cv. CWNo.787 of American origin; Hl1= Tall Fescue; H2= Kentucky Bluegrass; Means are shown

dstandard error of the mean (SE)(n=3).? within a column and # within a row,

respectively,

not significantly different based on LSD test from one-way analysis of variance (P<0.05).

24 AaxH4RAA (RFV) H58#H5835% (Gl)

FXHAME (REV) &—
L[ RFV H I E N 100%.RFV 2 B E 5 T 5Le 5 e

ol FH T EL B0

EAE T HEH

W AR R PR 2L
%m&&@%ﬂ¢%ﬁ%ﬁﬁﬁﬁﬁﬁ$ﬁ\

numbers with the same letter are

R B EAE T

IR AR A S R A ROREEAR R A . FEFSEA TR, REVIBUKR, SRR, 5
T A S AR YE, R E T LA R R B R AR T R B AT B R AR AR . RFV 2

YRR RNIERS, HEA R

v
EREM D RBARER, AR RAE AW KRB T
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HICE TR, 8O S E I EEMEX Y R UK T 58 A0 TEVPN T B S o B S TS, A
SPERME R s, S TR HCE S M R . E A0 bR A R SRR v SR A AN
T 150,

RFV {5 A X N: RFV=DMI(%BW)*DDM(%DM)/1.29!#]

He: DMI VKR TSR B R, BAN%BW; DDM NATEATYIE, #478%DM.

1.29 52 TR B AW e Hdhs P T () A6 A E 7 DDM PR &, A N%BW: BREL1.29, H
M2 AE I E %S RFV {H 8 100, BW R¥416HE, DW RATYFi. DML KT AL R .
DMI(%BW)=120/NDF(%DM): DDM [Tl 4! /y: DDM(%DM)=88.9-0.779ADF(%DM)

RFV {HE K, R\WERHE RN EBE . RFV PIIL A0S H SR & —Fh LU s st ) 48
Geii Ry, SR AE St S Wl sE AR NDF. ADF #1 DM B A] 55t 3 A BH RFV {8 . RFV H B 7E
Fe R TR B AR AN A 5 S S AU I AR, AR A R L REV SR R )
MR BERE . REV K6k e SRR RLEEAT 1 I8 0 70 20, A 25 i DRl o 3 st & =52,
VAR AT A AR R A AN FRE T

200, IRETE SHAMORARIE AR H G A TP RFV 415K 2-4 Fin. (EREEIA 1:0
A E TSR, REV & &S ERIET N MI>SM5>M2>M4>M3 . JRE G0N 0:1 UG KRR, RFV
& H2>H1MIH1 BiE 578 & =136 2 RFV 28 . M2H1 FEIR A Fu B 3:1 B (1 RFV {A 175.01
fiT 2.5:1 B RFV {8 193.07. M3HI 7EIR A ELfIy 2:1 I RFV 18 169.66, &1 2.5:1 5 3:1 B
RFV {fi. M4H1 {EIR A& ELIN 1.5:1 B ) RFV {4 165.29, &T 2:1 [ 160.31. MSH1 7E¥R & LI 1.5:1
I REV 58 153.10, T 2:1 W 151.79. MIH2 7RI & LLEl oy 2:1 I RFV (i %s, N 186.17.
M2H2 7EJRA B 1:1 B RFV {528 165.25, & 1.5:1 & 2:1 [ RFV {. M3H2 fE7R & sl 1.5:1 1
() RFV 5T 2.5:1 B () RFV {5, 2:1 &1 3:1 B RFV {E. M4H2 fEIRA ] 1.5:1 B RFV B
F 2:1 B RFV . MSH2 7E7R A L] 1:1 B9 REV s 1.5:1 B RFV {E, 2.5:1 & 3:1 11
RFV . (W% 2-4)

TRA LB 1:1 B, REV {Hf s MIH2, SARKIN MSHL; JRA BN 1.5:1 B, REV {H &= 1)
N M4H2, BAKRKIAN M2H2; JRA ] 2:1 i, RFV E&SFIN MIH2, FAKKA MSHL; JRA HI
2.5:1 I}, RFV RN M2HT, RAKKA M3HL; JREHHIN 3:1 I, REV {EfE KA M2H2, i
KA MSH2. (L3 2-4)
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*2-4 IMEEESAMAAIBNEERBTERELSI TH RFV
Tab.2-4 Relative feed value (RFV) on a dry weight basis in a mixture of five alfalfa varieties and two grass

varieties respectively

RFV
Mixture
0:1 1:1 1.5:1 2:1 2.5:1 3:1 1:0

MIHI1 118.92 165.58 168.09 172.78 174.24 178.32 214.40
M2H1 118.92 163.22 166.28 170.13 193.07 175.01 198.16
M3H1 118.92 145.22 157.00 169.66 153.43 166.81 188.69
M4H1 118.92 149.34 165.29 160.31 170.09 180.92 195.75
MS5HI1 118.92 143.82 153.10 151.79 162.90 169.19 199.09
MIH2 129.29 173.88 175.79 186.17 184.09 182.11 214.40
M2H2 129.29 165.25 149.17 156.26 183.33 192.53 198.16
M3H2 129.29 145.06 160.56 165.25 159.18 164.91 188.69
M4H2 129.29 157.02 176.40 166.49 177.55 177.54 195.75
MS5H2 129.29 158.92 153.48 161.21 165.14 160.71 199.09

RS (2001) 7E4kZK REV A, $2 0 THAAETE 2% G, GI R RURERE T RE Mt 1]
b it 5 P 2 1 JRHHE AT A R 2R A4 5 R K B b S A RURE(TE 4 AU B4R ME, #34F 4 NEL),
H AN RN DML, SR 1 AT R GAREDT 8 FE AR (10 B — R0 B 204 R S T, 4
T R s BOREL B Al %) 52 B el FANME

GI(Mcal)=ME(Mcal/kg) xDMI(kg/d) xCP(%DM)/ NDF(&; ADL)(%DM)

Heh, GI AR e s, #4008 Mcal; ME NFHGERMRISIGE, #4074 Mcal/kg; ME FA5
A (5KTRY, 2004) N ME=4.2014+0.0236ADF+0.1794CP. DMI Jyf iR 95 b s i i, Bah
N kg/d; CP(%DM)NHLER 1 &5 T4 1 H 4t NDF(%DM)A FF P B 41 4 5 40 10 5 43 B
ADL(%DM) NS ZR T A 70t . 5 AN GI>15Mcal AL HAR .

FFNEE SR AR R A ARG T GUEWR 2-5 Fiac. &0, EREHEN 1:0
IAEREN, G &EIENEEMMAT N MI>M2>M4>M5>M3. JBE LGN 0:1 AR5, GI
& HI>H2. MIHL BE&E B S22 GLEZHT 5. M2HL EREEIN 3:1 I GL{E 15.27
fiKTF 2.5:1 B 1) GL{H 16.50. M3HI1 7EIRA LN 2:1 BHF GLAE 13.10, =T 2.5:1 5 3:1 B GI {H.
M4H1 (ER A HBIA 1.5:1 BFH) GLE 13.10, & 2:1 /) 11.83. MSHI1 FEEEfE S =R L Gl HZH
T MIH2 fEIRA LLBIA 2:1 I () GTEE S, N 17.72. M2H2 7EIRA LB 1:1 I’ GI{E N 11.28,
T 150 F2:1 1) GLAE . M3H2 fEIR A L] 1.5:1 (0 GIAE = T 2.5:1 B GU{E, 2:1 & T 3:1 i1
GI {. M4H2 7EIRA LB 1.5:1 A0 GI {1 2:1 I GI . MSH2 7EJR & Eel 2.5:1 W H G E &
T 31 ) GLE. (W3 2-5)

RAEH 11 I, GIE& =N MIH2, &KMo MSHL; &6y 1.5:1 i, GI{H&= 1IN
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M4H2, Ky M2H2: RAEHH) 2:1 I, GL{EH& &N M1H2, ALK MSHL; RE ] 2.5:1
i, G AN MAH2, &AKIKIN M3HL; &SN 3:1 i, Gl & &EFA M2H2, &IKFA
MS5H2, (W3 2-5)

x25 IMEBESRMAANEEFAETERSLEATHGIZE

Tab.4-5 Content of grading index(GI) on a dry weight basis in a mixture of five alfalfa varieties and two grass

varieties
GI(Mcal)

Mixture

0:1 1:1 1.5:1 2:1 2.5:1 3:1 1:0
MIH1 5.88 11.69 12.70 14.57 15.01 15.73 28.43
M2H]1 5.88 11.63 12.16 12.71 16.50 15.27 22.29
M3H1 5.88 8.40 10.51 13.10 11.28 12.72 19.12
M4H1 5.88 8.84 13.10 11.83 14.14 16.12 22.20
MS5H1 5.88 8.24 10.40 10.46 13.05 13.49 21.28
MIH2 3.92 14.33 15.11 17.72 17.02 16.43 28.43
M2H2 3.92 11.28 9.45 10.99 15.45 19.43 22.29
M3H2 3.92 8.65 11.83 11.81 11.67 12.19 19.12
M4H2 3.92 10.41 15.36 14.04 16.55 16.37 22.20
MS5H2 3.92 11.50 11.63 12.97 13.05 12.28 21.28

3 it

BRI G SR, A AR 0 5 S B SR A I TR A RE o X1 SR R AS PR B 5 1 41 Dy e L
(R 7 R SN AT A B, e ] AT B I e A TR . IS I B YT I R R A S AT A
TACEE . T EAE SRR R R A AR T E ] S AT, AR 2 BB A AT BE B i ) i
R AR, JCHREN PR R, AR BB ARAGICRIARTIR T, I FREAT AR 2ok i e 5
& B R ik A DO

EE ORI i I U2 DUEE I = AE ] . ARGE B 10 A KA AE R A I, AN KRB iR =
FERERIBOKAEY, LR IX R KA G YA BON E AR A AN IR T A K BN A A K RE &
SRR, X ERE R ] DAAERE BRI T AR BIRR R0 15—20 JEOK . 7E 15—20 JEK Mk s iy, 1 20 I HL
BRI EAE RPRE S I BOKAL SRS BIRERREAT A7 6k, B T I AEAIIE B AR . BRI X,
o EEROYE FRMERLS, R, M HAREIA R ROV EE KA R AtRE R ORIE, WIRERIE T —
R RIFARMP R, ZEXASHEEEENSShiEE, KEERERENNA+HRRE, ~NH
I —2ENE, BH PR X, A IRE=FENE] . TR S 6 AT T, XA DL
B K PR PEE ek /b 8 SR 5 AR SR 3RO, B iy PR 2l 2 E AR EE, SR Ry 2
PRAA/N. FRPI— . REVAECE, HEAWEE, BITRIERESy 1/3 I, B8R R NARYE A
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AT 73 U

A bR e ot & s B i AR S, MR AT 18%, MRIEVERATEIRT 30%, HIEBEHLT4E(T
T 40%, HXERGHME ST 1500 EREABATRAE, EIR M E A, RARIE RS E R TR
PR AT CLCCE 200 B N BRI, KO R AR AR T AL R MR A, 53 A AT DAk B 7
Tl H) T 37 SR A BLIR o

NDF &8 Bl 15 fE R i, WAROR ) NDF ] DURRA & R E M &k, RA NDF &
B ERETORIN, 8 TR ERERIRER R, &z, WUHEEREE. ADF 8K 1754
AENE MR B ARG I RE BB AL R . BEH A4S R (ADF M NDF) fn, AR, seE &M
IEER T BRI D, XA R AR AL A RN AE W R 0 PR B 8 R i )
AR EER R .m0 R P e AT 4w SRl e — a2 DA il IR
FAEHTEM TR B R, P P s AR A AR, SRR 90E, RL AR ASRELE R 1)
FIEH AN S 465, AR R EUR B 18 b B A OR, BRI RERRIRIL R

AREFEH, ERPE ARG ST, RARFIAZDORIEIIER], AR RAR S &
X Z M OLS, EFRMMERITE &, RXATRES TR A LA BT G R 74, TRHIE D12 2
AR IR G, AR EOR B B AR RGBSV MAZE R R, TR e 4y
Z R RN A 7 B R 2 I HCR

SRR, AL AN F LU P S R RS T RR G T LGN AR T &, BN E
e PERELF AR & 5 MR B TR R R A IS . MR R R e, BRI e, AR
A, ARA A TURE .

SEHE (B
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