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A Study on the Forage Yield and Quality of
Bromus cartharticus in Mixture and Single Pasture
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( Institute of Poultry and Veterinarian, Hubei Academy of Agricultural Science, Hubei Key Laboratory of
Animal Embryo and Molecular Breeding, Hubei Province, Wuhan 430209, China)

Abstract: Both legume forages ( Trifolium repens and Trifolium pretense) were introduced into Bromus
cartharticus grassland in different mix-sowing ratios and the height of forages, above—ground biomass and nutri-
tive ingredient were measured. The results showed that the height of rescuegrass in all mixture grasslands was
higher than that of single rescuegrass. But the extent of increment reduced with time changing. The fresh and
hey yields of 25% rescuegrass and 75% white clove were respectively 105 910 kg/hm®, 18 272 kg/hm* and
had a significant difference from other treatments ( P <0.05) . The CP content and yield were 20.88% and 3
815.19 kg/hm’, and the NDF and ADF contents were lower in all the mixture grasslands. If mixed with red
clover, the optimal mixture combination was 50% rescuegrass and 50% red clover because of the highest fresh
and dry matter, CP contain and yield and lower NDF and ADF contents.
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TEARIL P R WA IR B B R BB I, ol TRRIR A A 2 1, A5 — S 35 TR R e U Y 2 4R
MORAEAE R IO — A A sl 2472 | i R 2 A3k 6 M [X — A g — A AR R A T o A D DX e
RLEL =M BB, 26 2 ARXIEI R, S R E F 5, JLP 30 77 i [/ Z4E R AR 2520 1 = A
XL AHBOR S A R AR B, 7 i 2 B — @ R AR o 25 R X A ARER I D0 , B Al T 4% vl [A)
SUIR R A £ =R =3 5 i R A TR, LAAS [R] R0 48 LU 510 RN 5 SR AR N 7 o AR 22 N TRl
H A RHBCR 2 A5 AT A7 KA 20N DR 5 SRS, DA 2 DI A o 7 0 o ) R 300 N T i 48 2
RHERE -

1 #REFE

1.1 BAEH

Wb AR IO X 4 K ) 7 0T R b o B 5L AL, 32 T AR 48 114°107, Jb 26 30°187, ¥4k 25.7 ~
31.3 m, J&@ B IR E 2 KU, 4R 230 16,7 °C L 4ERE/K & 1 277 mm, JTEREHA 210 ~250 d. -39
WORG L Z5A P 2% DROKORIERE ) 25 pH 5. 6, 2R, A HLET 18. 6 g/kg, G A 91. 8 mg/kg, 47 R Wk
20.0 mg/kg; AR 128 mg/kg.
1.2 #RkiE

Ji B A R I AC A LML BL 7= B 7 U 2003 AEFE R DT VL XCR AR Y HGR B, 7E 20 % VPN IS
L 2 WA T R BRI HE , PR T 00 R R R HE , B IR A WORIE U — 87t & , T 2008 4E2
FE R X RS, B 1 57 3 =M ( Trifolium repens L. cv. Emu No. 1) Fl “BL 47 21 =M-( Trifolium
pratense L. cv. Badong) Y747 BNy 18 o [ 5355 R o g 22 D1 230 8 B R O BT R A
1.3 RWigit

RIS 9 ML I A( B AZ 100% ) 5 B( 1= 100%) ; C( 2L =1 100% ) ; D( il #4 25% +
FI =M 75%) 5 E( B4 50% + FH =1 50%) ; F( mBEE 75% + =M 25%) ; G( B4 25% +
=M 75%) ; H( T3 50% + 2L =M 50%) ; I( iR 3 75% + 21 =M 25%) . i FE4E 7 i
5.0 g/m’, [ =R 1.2 g/m’ 20 = SRR 3.0 g/m”, JEAR AL IR Fh AR 4l 45 LRI o L 51 3Fe LA
PR R M FARR AL R A R 0y 2O AR ATHE 30 eom; TR 9 A0 B U e AR A 22 ST TR AR
7 B R AT =it a ) =R LRl G/ N XA 3 m x5 m, 3 RE AL, BEALIX AL HES o 6 R b
T 5% 25 30 000 kg B ANE m( N) : m( P) : m( K) H 15: 15:15) 375 kg FIA K 750 kg 35NN, 54t
5 0 1) L1 190 B I R R
1.4 MUmMBERHSRFE

1 it RS A2 R R L IR 40 ~ 50 em B A THE AR RRIGE B SR A/ INX N R R A L1 = R
ZL=ERY AR BEALEESE 10 Bk SRPIGME . XIBIBRFESE S ~ 7 om, XF & AL FRES 1 ORI FHI 7 Y fif
U 500 g, 7E 65 ~70 CHYZMF MM ZAEEE, A TEE LT & T 8" 8. A5 AR U %, i
40 Hiifi , H Tecator1030 %44 [ gl e AN A, H Tecator1020 %Y [ Bl 21 4 73 i {3 P 1 14 41 4k
( ADF) FHPEVESR £ 4E( NDF) & 4o
2 H#R5HSH
2.1 KBEKRIE
2.1.1 migfEXGRSEN 52 Fh =M RLRRE, A 2R R BRI TR R A b B AR R

THFEAL (A 1) o 55 1 UONFEI(3 A 10 H) L B Bl A bk 33.9 em, 5 =IHE R, 4B D E A
F o i B 2 (KRR 5 HE BRI AR T 20 BB N 17. 4% 23.3% F1 14. 2% ; 5417 =HR$%  AbH G JH 0 1w



+ 230 -

AN S AN o

¥ i 33 %
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T A 22 AR R - 47 LU PR A B
h19.32%; G . H 1 T = kb B i Rk
Y R R I 15.0% . 5 A 11
H X FIET , i 8 22 - AT 46, 25
IRIE PR D A G b FRAN, HE &
AR R R B R S A BT T R Bl
Ji —URRIE, A5 TR A% 2 b v e 4 42
%) e 5 A T B M, T 1 A
1 = IR B M L SRR AL T34 )
BT 6.49% F16.24% .,
2.1.2 aHM#FEIKRZEL FIR
FERL L, O RO bR B R B R
TRIEAL PR =2 = i A% R
THA PR T Abkm (K 2) o B
H=m73 H10H 4 H9HS5 A 11
HAI6 H 18 H 4 YXIEIET ) #E & 4
A 27.0 em.39. 3 ¢cm.46. 2 cm
61.6 cm,ifi D.E Fil F kb3 IR 5 b
= AR LB 1 R
AR R N 17. 9% 5. 3% F1 9. 8% .,
3FMRIEAA, LV E AT =
R e B ERAR 3 T e ol I 4 o
o1 =5 A A TR, kel
T RIS, o G A IR 2T —=
PREAECE AL H AT T B 5o 55 1 1K
R, 21 = it BARE B AR 55 27.0 em,
MR R ( G H AT =4 FET) H
TR 5 40 A5 PR 1A 19. 6% 16, T%
F1.5% 565 2 ONNE] IRIE R b 2 =
Aok v 43 ) L B AR 3 A 28. 5%
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TR b, O AR v L PR B b o)
BRI 9. 6% F15. 7% . 3 FhAS
TR AR, L G AR R4 =

e A PR R e R W
2.2 fli’..tﬂi%izj]:u
2.2.1

(1) .3k 22 652 kg/hm?,

XEI(S H 11 H) ,E F1F 4b 300 #LE 4
5,35 105 910 kg/hm® koA E FIl Fo TR R85 2 AR, D 4R 25, 4 18 272 kg/hm’
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50% + {4 =0 50% ; F: il 4 75% + 14 = 25% ; G: i
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- 75%; E: J Tl 46 &
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A: 100% rescuegrass; D: 25% rescuegrass + 75% white clover; E: 50%

rescuegrass + 50% white clover; F: 75% rescuegrass + 25% white clove; G:

25% rescuegrass +75% red clover; H: 50% rescuegrass + 50% red clover; I:

75% rescuegrass +25% red clover.
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The change of height of rescuegrass in both monoculture and mixture
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i 100% ; M 75%;

E: fRAE 3 50% + H =1 50%; F: i fB4E 3 75% + H =1 25%; G: J

A 25% + 4=

75% + .= 25% ,

B: 100% white clover; C: red clover 100% ;

M- 75%; H: Jii #4242 50% + £ =

M 50% ; 1: i il g 2%

D: 25% rescuegrass + 75%

white clover; E: 50% rescuegrass + 50% white clover; F: 75% rescuegrass +

25% white clover; G:25% rescuegrass +75% red clover; H:50% rescuegrass +

50% red clover; I: 75% rescuegrass +25% red clover.
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Tab.1 The dynamics of aboveground biomass of rescuegrass and white clover communities

in both monoculture and mixture kg/hm’
b e B/ H - H Measured time .
Treatment 03 -10 04 -09 05-11 06 —18 Total
A 5 Fresh weight 22 652 19 366 7 341 4 766 54 124
TF# Dry matter 4 417 3912 1329 1 665 11 322d
B 5 Fresh weight 15 894 24 318 28 527 13 609 82 348
T2 Dry matter 2 082 3 696 3395 3103 12 276 cd
D f2f ¥5 Fresh weight 25 510 28 919 36 909 14 572 105 910
T3 Dry matter 4 005 4772 5352 4143 18 272a
E 5 Fresh weight 23 238 26 617 23 451 13 668 86 973
T3 Dry matter 3625 4871 3 400 3 800 15 696 b
F f2f ¥Y Fresh weight 20918 24 229 15 758 9 143 70 048
T2 Dry matter 3661 4 846 2 537 2 590 13 634bc
[ — S/ NEFRARRRZEFWE(P<0.05) o A: MEEZRE 100%; B: [ =M 100%; D: i &% 25% + 1 =0t

75% ; E: 46 5E 50% + H =M 50% ; F: 46 % 75% + H =M 25% .

Different small letters indicate the significant difference (P <0.05) in the same column. A: 100% rescuegrass; B:100% white
clover; D:25% rescuegrass +75% white clover; E:50% rescuegrass +50% white clover; F:75% rescuegrass +25% white clover.
2.2.2 mitEXBoZrHREW S EERAA RBEL SO SRR, SRR R A AR
R EE I 4 A9 HIYEE 2 WXIHI( 322) , SARRLL =AY R 5t 29 848 kg/hm® ,G \H 1 1 3
FRAE AN BT p & 5L y= 1240 91 29 526 kg/hm 27 473 kg/hm 130 162 kg/hm o 3 MIRFRALBT,
SAEE TR PR DL H AN R L A0k 91 952 kg/hm® I 14 909 kg/hm’*, 345 BASK i fli e 52 7= v i
SR E KT P <0.05) o HYCH TARFE AFE TR 54 13 529 kg/hm®, 5 H A3 22 5K 35, (H 5 0
I B AR A2 25 520K R E K ( P <0..05) , G Ab BT 47 e = a5 B B M 20 — I ) AR 22 49 22 5%
NTE

R2 BEMBEEREEZNI=MHE EAEYENE

Tab.2 The dynamics of aboveground biomass of rescuegrass and red clover communities

in both monoculture and mixture kg/hm’
AP e B/ H - H Measured time o
Treatment 03 -10 04 -09 09 -11 06 —18 Total
A 5 Fresh weight 22 652 19 366 7 341 4 766 54 124
XL Dry matter 4 417 3912 1329 1 665 11 322¢
C f2f ¥T Fresh weight 15 373 29 848 16 030 11 375 72 626
T+ ¥ Dry matter 2 198 4 865 2 004 2 969 12 036hc
G {2 ¥1 Fresh weight 15 259 29 526 17 834 14 570 77 189
T # Dry matter 2213 4 872 2 604 3851 13 540bc
H B Fresh weight 16 643 27 473 22 862 24 975 91 952
XL Dry matter 2729 4 808 3 086 6219 16 842a
I f2f ¥T Fresh weight 15 511 30 162 19 591 16 120 81 384
T3 Dry matter 2 435 5309 2 841 4514 15 098ab

[F]l—3/NEF AR R REFEF (P <0.05) o A: iFEEZE 100%; C: 2T =1 100%; G: R4 % 25% + 4 =1
75% ; H: i B4E 22 50% + 41 = 50% ; 1: i fl4E 22 75% + 41 =1 25% .
Different small letters indicate the significant difference ( P <0.05) in the same column. A: 100% rescuegrass; C:100% red clo—

ver; G: 25% rescuegrass +75% red clover; H: 50% rescuegrass +50% red clover; 1:75% rescuegrass +25% red clover.
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2.3 EFERSHMETL

2.3.1 RmAREZFOZTRBERTRIARSOTA — BT, GRS AK S S S K28
LA A B o 0 U R X T | RO B R R B R R R M e B AT . AR
FEXT i RS 22 R = I PRIR R AL PSR 1 R AIEIIS A T8 FR 0 /M ( 36 3) L 5 SRR W], i R 28 22 W
FRE I =, AT IR RS VR 1 8 B L TR [FIR AR BT M8 5 i Rl AR A2 L3 i 2D
BT AEEFE, D E RN F AT A 0 i L SRR R AR A S HE N 26. 55% 3. 15% Fl 1.82% o HL{ir
T AL AR 1 7 AR S AR — 30, DL D A e, 14 3 815,19 kg/hm’, 5 5 PIRFE M FIZE R B E (P <
0.05) , H& Tk mBee & f g —nt.

MR PEBE R LT 4E( NDF) IR M Uk U 21 2 ( ADF) 5 88 19 i IR B 422 52 Wil ) s 1 ot Jo /T T A 3%
PR LT 4 S S T R R S U G A B L A S O P , SR R A b e
T o ) P S ) B A AR T A AR B R B AR S R B i 3 T IR
Hi D ZbEEH NDF fil ADF 55415, 2051k 34. 15% F1 22. 63% , 5 M3k mflise 25 H (P <0.05) . NDF
FIADF 55 5 2 it 25 TR 0 iy mp P = il L) A9 38 i S B R Rk 34, o095 Ji B8 2 () NDF il ADF % BE7E
JIT A Ab P A B 1 o

£3 BRENMEEREELENA-HEHEENESRRI TN

Tab.3 The dynamics of the nutrition of rescuegrass and white clover communities in both monoculture and mixture

Ak MR SR/ % MU 5/ (kg - b ™) EDEGREF 4R/ % Wbk Ve ik 2T 4k 1 %
Treatment CP content CP yield NDF ADF
A 16. 5he 1 868.13d 40. 44a 25.57a
B 21.39a 2 625.84b 19.09d 18. 13c
D 20.88a 3 815.19a 34.15¢ 22.63b
E 17.02b 2 671.46b 37.21b 23.08b
F 16. 80c 2290.51c 39.02a 25.30a

[l —3/NEF AR REF R EF(P<0.05) o A: 4 100%; B: (4 =0 100%; D: J FE4E & 25% + H =1}
75% ; E: e 2 50% + =M 50%; F: 48 & 75% + H=M25% .

Different small letters indicate the significant difference ( P <0.05) in the same column. A: 100% rescuegrass; B: 100%
white clover; D: 25% rescuegrass +75% white clover; E: 50% rescuegrass + 50% white clover; F: 75% rescuegrass +25%

white clover.
2.3.2 AR EAe ZebRAG G B RS T LI RUR RS 2 TRER R AR RO R Y
W B RO LR ST S 3 S, HLY e T i BRSO AR 1 & i ( 16.5%) o G H Al
T =AbBE TR S0 b A R 1 5 0 i) L B o R 2 4 1R 39. 27 % \23.45% A1 5. T0% , -5 F.5% J T
R BE(P<0.05) (I KRR = AR & i (24.26%) o M DL H A s, i
3 430.72 kg/hm® GF S5 HEAL IR BFH (P <0.05) o GALBIKZ Dy 3 111.49 kg/hm” , L 4% fii B
AR RN 66.56% o

H PR A ET AE AR R DE VR 2T 2 5 R P LT — I T 7 0 3t LU A0 A 384 I T A R P e R 2 4 57
LA AR AR Oy 22.39% 5 RR MR A2 25 S (P <0.05) S =M s R 2. vk
WA RELL G B R e fiR, h 37.17% ,H ARBRIR Z . 0 38. 72% , I 15 B gl BE 42 22 T i PRk
Y 2R BE(P<0.05) .

3o

FEARAFHACRE it B8 42 bt P | AN LR 11 = AT =i R i T B B v v B, DR TR A
(5 3 BB 1] 5 S, A2 E TR G L3 5 R 2 3 BT M — 3 (FL BN S8 K 34
T i R 2 MR s A I S R R S Bl 2 A e — I R R PR S I 2 L 50% R FE +50%
LR AR A W, e = b e R R AL = B
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Tab.4 The dynamics of the nutrition of rescuegrass and red clover communities in both monoculture and mixture

Ak 2 MBS/ (g kg™") MEA (kg - hm ™) HPEBERT 4/ % BRYEVETRET4E 1 %
Treatment CP content CP yield NDF ADF
A 16.50e 1 868. 13e 40. 44a 25.57a
C 24.26a 2919.93¢ 23.96d 22.79¢
G 22.98b 3 111.49b 37.17¢ 23.60b
H 20.37c 3430.72a 38.72b 22.39c
I 17.44d 2 633.09d 40.37a 24.78a

[Fl—F/NEFRARER2ZF B EH(P <0.05) . A: 48 % 100%; C: 21 =1 100% ; G: i fl4E 2 25% + 41 =}
75% ; H: i BEAE 4 50% + 41 =1 50% ; I: i fl4E & 75% + 41 =11 25% .
Different small letters indicate the significant difference ( P <0.05) in the same column. A: 100% rescuegrass; C: 100% red clo—

ver; G: 25% rescuegrass +75% red clover; H: 50% rescuegrass +50% red clover; 1:75% rescuegrass +25% red clover.

i R A TEE 5 1 = R R AL = A IR AR A5 R M A 7 R v O SR A AL S
PRI, ERNIZAERRI T & I,9 A N AR 10 A _EAHERh 2 3 v 5 i B 45 il st 201,
S H B RIEA TR I TR W AR o R B 22 T A ACTHITIA AT AT — R X BRI HT, a4 st
IR E) 10 7 i) 2 J5 , AR AR Ak T 4 2 SR A A O 7

R 5 | ATRAS T BN T M B T R 1 e T B T AR L e R A B
I E R . I Springer 25 Ky YRR B HL W R 2E 5 R 15 A BN AUIR B T B R 8
57 % R VLR (1 & RN AR S T R T ARS8 AR i RIS 4%
BEhl 1 A5 25% RFRAEFE AN 75% 1 = HHRHEE , B A0 b A 4 i LR 15 2 T UL (1
Pl PR AT A R PEVE VR AT 2 & A e M BOE 4L 540 =R, W L 50% i Rl 48 22
50% 41 =4l A fefEs

4 &

(1) i AR 22 BE T G L =R ZL =0, 3 b s e vy 249 ) B ke 34 B X R A B
i B 22 11 1 P R IO A8 55, EE A 1 RN BI R e AN K Bk o IRABHES h i = b Fnar =i iy
R E AT 20 G FOA R I 4 2R A e T 8k, b B = g R AR v T4 =0

(2) A S A =R, UL 25% BB 4 2 +75% F =iy & 5 B R R, 0 R
105 910 kg/hm® F1 18 272 kg/hm’ , )7 225007, T o= B ST KA 2 F B3 (P <0.05) o i flise
5 =HRFE DL 50% R FEAE A +50% 41 = M Ab PR fe s, AR EE T B R R0 91 952 kg/hm®
114 909 kg/hm* , 5 P5% i A48 42+ 0 = Bk 2 73k 357K (P <0.05) &

(3) Ji AR 22 R = IR , PSRRI IS A C B & &, D JE R F ARS8 M & i LSRR e
TRAEZ S BN 26.55% 3. 15% Fi1 1.82% o AL IIFAUHLAE (177 it A8 Ak 5 HAH — 30, DL D B e 36
3 815.19 kg/hm® . WP LR S AN E Ve 47 4 & B DL D AR BRELAIG, 430K 34.15% F122.63% . &5
2L =IHRAE  H A HRLAR (7 B R, 3 430,72 kg/hm? , FRVE TR EF 4 &t 5%, O 22.39% 5 htk i
BAYES R G A N AR, A 37.17% .

(4) A% RIRFE b A o AR 7= i AL SRS RS R R A5 25% i BRAE 22 F 75% 1 =
WHERE R A 540 = AOIRHE W L 50% J BEAE 42 1 50% 21 = Ab PR 4
S &3k
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