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RO

INERFE (X Triticosecale) J& /N & (Triticum ) Fl
B F )& (Secale) Wi W) 25 Y 22 28 Ko G 44 44 A% I 1
M. HE5E T RCERIL A, R4 & B R
A7 LA BB B Pt s SO R4, BT
HprFe 5w, w5 T B (Hordewm vulgare) |
T AP 08 B (Elymus nutans ) FE 5 50 555 WALCE
AT A R A T R e D A DX %) A T AR B AR T OR L A 2 M
OOl KR R BT % R R E M E Y. B
(Pisum sativum) J& — 4 £ BE G A SRR, 88 11 T
e Wi B K AL G W ORLEF 4k DL K 2 R A R i
A E W A, HOE PR AR LT, B R4
MR T (B, B R R I 5 AR S LR
B S L T A R M RIS T B A R
PEVO WP E RGO AR AR R R o R R ME
[l BRSSP e o= 5| R (7 BT VA 3 W = A
PETS R E B S T LR A R A S
R, B BRI AR O T FE X
A 25 /N M I IR R LB . T AR R
W 7R 2 Bk 255/ A 5 KA i T
TR A 1 R 7= 5 R B, T A 245 /N R A 5 & R
Wi S TR LB 7.3 ARTHAZ RIS T H
K25 /N 3 EG T M (G 15, a2
5, BT 431) TE HON B FE X A IR B AR |, R AR

A3V FNH A4 2 5 /N B FE LA 501 50 Y L A5 6 & 1 e 7
it d R (11015 t/hm) ™o 48 R FH 9 08 75 18 35
P B 2 e A G R L F A FH o R, LA
K R e R A T T
AT ) — A9 4 0 R M T B A DS N R A A
T R RA HON BRI AR 2 5/ R A S
R ) JFH 9 R T 4 S IR A% TR I R
PR, A3 96 076 0 2 00 A il L ol o
— BRI AR 25 /N B2 5 I R AR B G T I
SRR 15 1 5 0 A [RRAR L g9 R
IR LA 5 T A R 4R g T R A
TR E AT R 2L B L ) O HOR R JE X H R 2
/PR ZZ B TR A B (TR AR 3
1 #RFTTE
L1 R E AR

TR0 (7 T R 8 H R 6 N S B AL
AR (34°55718" N, 102°42'59" E) , i &b 75 8 =
RIS W4k 3 230 m, Ja o TE IR I AL R IX . AR
Eiik 2.6 C, 4K i 516 mm , 4E K 4 1 232 mm,
i 56 d, KT 0 CHYAERUE N 2 800~3 600 C. 11
g i85 Lo G T U W R 1
L2 AR

PR R B R 1R

®1 kAR

Table 1 The experimental materials

ok IR HE /% REER % THRHE/g
HAe 25 /Nl HA Al A 100 96.7 56.0
Jon KA B H I F OB R B 100 98.9 171.9
HHEHEN D HiEH 100 91.1 65.7
LRET 15 W B HiEH 100 84.4 52.1

1.3 REWigit

ARG R X &, EXCHIREAS &34
KT, a0 R AL H AR 2745 /N B2 5 0 & K T i
R (R R 25 X WA G, N A2 k25
X HEHERE A3 R 25 X 515 5% v
L ) DX Ay 2 R R R A B A [ TR A L L 9
AN, 4350 B1(0:100),B2 (20:80),B3 (30:70) ,
B4 (40:60),B5 (50:50),B6 (60:40),B7 (70:30),B8
(80:20),B9 (100:0) (% 2) o A& — 255 L B 1R 45 i £

Fof g e L PR 11 80 %0 THAE T R [ IR A LU ) /N R
EHWMEGTHBEAEILE L DAXEH 12 m (=
4mxX3m),HFAN/NXF 1047, 4785 0.3 m, 3R EE ,
H8IA/NX . EFIEFE] S 20204F 5 A 6 H K 454~ b
HR ) GBI BA ZE Fh IR A S A o A B R G 0 R
T (NHP,0,264. 0% ) 250 kg/hm®*, /N B2 32 13 1 0]
AN PR BT I g i 3B i IR R (N=46.0%) 157
kg/hm®, /1N 22 43 BE S RIBR 15 0 4% B 0 19, JF 46 1)
(202049 H 2 H )X FI ™, B A= E 29 5 em.,
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Table 2 Seeding rate of triticale and legumes of different

mixed ratio

A/ (kgehm *)

G HR2BA NEKEH  WHEE S5

R Wi B Y
B 408. 2 0.0 0.0 0.0
B 522.5 121.7 51.4 44.8
Bs 457.2 182.5 77.1 67.1
B, 391.9 243.3 102. 8 89.5
Bs 326.6 304.2 128.5 111.9
Bs 261.3 365.0 154.1 134.3
B 195.9 425.8 179.8 156.6
Bs 130.6 486.7 205.5 179.0
By 0.0 378.9 160.0 139.4

1.4 MZEIEHRKRFTE
1.4.1 A= e DNREFLEBEST. NG
AS/INDC A BEAILIE Y 10 Bk 0 & F [ K BE LB 10 R Y
SRR AR R iz XIS R
BOAREC /DR EIFF R HAT . TERA /NI B

I — A 1 m K FE B (GO AT FIEE 3k 332 0. 5 m
IYBRAN) KOREBE I RR T 0.2 m B /N R Ay BE O
97 WA S T R AR

FE /N R ARIABEAT o R FIAS /N X A
AR B M b 4, B R BE 2 5 em, BR S 19 B fif B
PR . M HBE MLk B 500 g N [ 2 5 7E
105 ‘CF A H 30 min, 2R 5 7E 80 CA M M HL 48 h = {H
&R . RS 500 g fE RGBT A B A
AN TR M R R AR, 2 0. 425 mm B )5
TR T AL R AE T8 SRR bR I
1.4.2 #HRMEL MHEACP) & ERAEHMEILT
SE A E LB W (EE) & #2k JH FOSS 4 F sh g i
I AL 5, 85 (Ca) & 8 % 7 W SO 335 2 0 5
W (P) & 5 SR FH 43 86 B L 05 00 2 | b o Uk V% 4T 4t
(NDF ) il g P U6 16 47 2 (ADF) & 5 2R 8 IR Uk ik 41
Y43 vk E
1.5 Z&IFEM

FH SR J pR B X 3 AN TR 36 214 R 9 AN TR 6 LU ) T
(B SR AT S AR . SRR REUE (X,

=

X JHHH AN
X,’Al - (X 7 Xm{n ) /Xma.z' 7 Xmm ( 1)
X,=1-X, (2)

A X WA — R A A (SR L)) T 23—

e 0800 7 A 5 X B9 T AT TR G AL (BOTR R LL 1)) R 3
—HR AR 9 B R AH 5 X T IR AR AL A (SR L)
TR bR ME . IR AR S HE TR (2
TEAH S, R (1) s s A, fuAr Se I (2) X

TR 46 A UK 5 3% M0 (B 25 6 VP 0 i, AR 4l 8 1 2
it .CP . ADF NDF fil DMD % it 78 Ho Az 7= v ) 8 22 %
JE X5 4% 48 B 43 BCAE , R A 2K (3) 353 AN [m) VR 4 41
A R BT B 2R B T A

ry= >0 0 X Wi(i=1,2,3;j=1,2,3,4,5,6,
7,8,9;£=1,2,3,4,5,6,7) (3)

X RERIREAS 130NN ERRFBAS
AT—A3; i R R ], 1—9 43 B AR 3= IR 5t )
B1—B9; kLR A M b5, LR ST R 75, 240
CP % &, 3/0% ADF & it ,4 R 3 NDF & &, 5t 3%
EE frit, 60 F Cafrid , 7TAREP T ik (RFNBE
FE5 i MM IRIEALA 5 IRBR LB R 28 & PP (8
S AURES i MRG0 j MR AR L) N 8 AN (B
JO7 1) SR T bR B s W AR B IR M (LR AR I AL T
1.6 HEFIToH

H Excel 2019 #F 17 % 9 2% 2 A /E B . FH SPSS
25. OBRPFIEAT I 22 50 B, L XA 30 3% 1T 19 5 25 43 B
W BT % 41 A 18] TR A% H ) 18] TR % 41 & < IR %
28 BRI ) 25 PR bR i 25 o i k. AR 25 R
439 F Duncan 517 2 8 i . SR8 pR B0k 6 B
AN b 3 ST R AV RN AT A PR

2 HRESW

J7 25y BT (3£ 3) R W TR 4% 41 & 18] /)N 28 22 vk v 0
P 2k A AE R 3 25 S (P<T0.01) , fif i 4 |
ADF Fl EE ¥ £7 1 1 3 2% 5 (P<<0. 05) ; 1R & LX) 6]
Wi /)N BB A2 bk 8 A0 45 48 bR A M 3 25 7 (P<<0.01) 5
TR % 416 < TR 4% Lo 91 238 B AR 18] 4% 46 b 35 A B 3
Z5(P<<0.01).
2.1 HREMBEH
2.1.1 RBASNAKZHGEZF WELUEEA2HM
A3 A 3 /N PR (18 S X e N B ST ) B e G B 2%
S HH B E T AL(P<<0. 0 (E 1),
2.1.2 R MHKSFEEFHNGEF 3DIR
AL 5> T BO Ab 1 1Y TREF- 4 0k 5 M KT LR IR
B (P<<0.01) , H A3 IR 4K b i) 8] SR 45 55 1 7 1
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Table 3 Variance analysis on production performance and nutrition quality within the mixture combination , mixed ratio

and the interaction of mixture combination and mixed ratio

F1E
A5 SOk R INERE SR BRI EERE TR ) . .
I N U mETHR cP NDF  ADF  EE Ca p
Mem EbkE %K s s
RIEH A 31.74"™ 11.52" 0.75 3.19° 0.5 2.44 0.39 0. 66 3.67°  3.20 1.60 2.18
TRAE L 1.77 13.34™ 27.657 6.29" 19.12" 84.69" 113.36" 127.94" 40.77" 46.37" 80.52" 23.49"

RIEH G <BIELLE 7.617 26.26" 15.167 42.397 61.17"

131.84" 58.63"

59.64" 30.79" 34.697 45.217 9.46"

T R R 22 B B WK (P<C0. 05) 5 3R 22 S i B 25 7K F (P<C0. 01) ¢

O/hEE  mER

a a

160.00
14000 -
12000 |

£ 10000 |

2 8000

60.00 |

i

40.00 +
20.00 -
0.00

Al A2 A3
IRIGA G
E1 RBEHSETHKREHESR
Figure 1 Differences on the averaged plant height among the
mixed combinations

V[ — 5 b 1) AR 7 5 8 275 2 5 3 (P<<0.05), F Il

PR JC 25 5. BEE /NRAZIREE LB REAR, R —
IR A 1 BB A B W D, Hrh B2 B R AR BUR
(715.925 9 10*/hm®) , #% b 3 & T AR IR 15 L 4] (P<<
0.01) ; BY Ab 3 1 SR 5% B AR, % 5 35 A% T H AR TR R
Fb ) (P<<0.01) 5 Ho 4% Ab B9 B0 A% 45 %00 W 3% 2=
H(E2),

2.1.3 RABEA CRIZ A R ZAER N Ak FH A B

KM £ WA AVIRTEALA TR, /)N B 22 ik v B 1)
BESYEE R PEVST S
160.00 - 190000 _
1000 | 2 a @ 80000 g
12000 - 70000 -
£ o, b 60000 2
£ 10000 + A 00 =
iE 50000 <
T 80.00 - =
® 40000 %
60.00 1 30000 3%
4000 20000 03
20.00 - 100.00

0.00 0.00

Bl B2 B3 B4 B5 B6 B7 B8 B9
TRA% Ll
2 RELGAEDENAEFHRSMERZENESR
Figure 2 Differences of the height of legume and the total

number of branches among mixture ratioes

FH 9 R 38 g B A R — TR A A B Y bk e A
3 TR BT B (P<<0.01) s A2 IR FE 4L A Il
5 TR A 3 /0N PR 2 bR i N B A BLRR Ak BC W
255, A2B3 VR4 b 3 A% /N PR bR e IR BR AL R
5 B bR R TR A B R (P
0.01) ; ASTRABALA 0], 45 TR b B 1% /)N B 22 ok o 5 /N
TR PARR AL PO W 3 25 S TR R AL BT A R 0 Bk
e I TR AL (P<C0. 01) (R 4) .
BRCREC: ALIRAR G ), /N B A2 Rk (ALBL)
A R A B B 3 R T bR AIB2 AN A TR AR AL B (P
<<0.01), 4l FH 8 & % 4b L (A 1B9) 1Y Bk 4% Btk
FAR T AR IR AL B ; A2 TR AL A 0], /N B 2 4% b
B (A2BY) M9 SR 2 B0 1B 35 & T A2B6. A2B7 I
A2B8(P<C0.01) , i 3% Wi 0 5 #% 4b ¥ (A2B9) 1 AL
A B0 2K T IR AR AL (P<<0.01) ; A3 TR #E 4l &
], /N BB S PR A B (ASB) BB S B B 3w TR
A3B2 Fl A3B3 by LA R 1 4b 38 (P<<0. 01) , #i 3 i
SLEARE AL B (A3BY) (1 A 2% KO . 2 AIK TR 7 Ak 3
(P<<0.01)(F£4),
2.2 EFEMETL
2.2.1 RBASESEEFFHEF HIEHAENH AL
f S ¥y ff 55 7 (48.138 9 t/hm?) W F & T A3
(43.094 1 t/hm?*) (P<<0.05) , A1 Fl A3 {) ff & = i 2y
5 A2(44.460 t/hm*) Tl F 2% 5 .
2.2.2 RABLHEMEFFRETIG EZF RIFLL
151 171 i 2 2k A TS 9 L f81) ) B0, YRR A 4 o7 1
i+ Hb % W TH R, BO Y B L i R (5. 34) s B SR
0 R L BB A 30 VR R R AR Y T 7 i R
fiK, B3 Y+ 5= i fe i (13. 7598 t/hm*) (1 3) .
2.2.3 RABMA X RIBILH X EAE R L F A b
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Table 4 Differences of the productivity for the interaction of mixture combinations and mixed ratios
e PN Eﬁ&ﬁ EH%@{ ﬁﬁf?/ p— ?ﬁf?/
s /em (X10*8¢ +hm?) (tthm™?) (tshm %)

Bl 134.99+0. 86™ — 672. 22454, 44" 34.06+0. 86™ 2.67+0.03" 12.78+0. 44

B2 127.80+1. 02 112.46+10. 98" 817.78424.22" 39.8741.83" 3.38+0. 10 11.784+0. 21

B3 127.58+3.78% 101.57+3. 8 524. 44+ 56. 914" 37.10+1.65™ 3.66+0.01" 10. 1440. 44+

B4 120.72+3.07% 99. 14+4. 64 430. 004 16. 448"k 55.67+2.05 4.0040. 13¢% 13.9240. 27

Al B5 120. 7341. 34* 102. 3141. 817 386. 67427, 28% 54.82+0.56° 4.69+0. 16 11.7140. 334
B6 115.8043. 39 98.26+8. 88 355. 56424, 221 53.25+0. 75" 4.4540. 06" 11.97+0. 08*"

B7 115.1041. 95¢ 90.56+11. 33" 350. 00+ 35. 33" 52.51+£2.69""  4.76+0.10° 11. 0540, 72"k

B8 108. 61+5. 02 82.5147.39¢ 352.2249. 88 50.66+2.30"  5.0740.02" 9.99+0. 48"

B9 — 68.02+2.49" 158.89+13. 52" 55.33+0.59° 5.5840. 05 9.9240. 20"

Bl 135.8240. 91™ — 552. 22421, 20" 35.8940.53" 2.64=40. 06" 13.60+0. 17

B2 129.52+1.43% 129.79+1. 95" 595.56+19. 37 52.14+0.06™ 3.1740.03 16.45+0. 12°

B3 141.76+1.97° 134.21+2. 05" 578.89+51. 00" 50.90=+0.23"*  3.23+0.07" 15.69+0. 31"

B4 131.3642. 37" 133.5142. 04" 514. 44465, 47 49.9040.88"  3.63%0.07" 13.7740. 46*
A2 B5 138.4742.13™ 138. 69+ 3. 44° 481.11447. 23" 42.4040. 28* 4.0040.04¢  10.6040. 09""
B6 131.3042. 07" 130.9742.69™  438.89-+23. 91"k 44.0440.72ij  4.15+0.05%  10.6140. 10"

B7 130. 22+ 11. 45" 117.284+1. 59 443.33+44. 10"%  48.07+0.78"  4.1140. 06 11.740. 03"
B8 133.4141.030™  119.1943.05*  424.44417. 78"%  46.4341.21%"  4.23+0.02¢ 10.98=+0. 30"*

B9 — 55.02+3. 69" 241.11+10. 60™ 30.54+1.09" 5.2840. 10" 5.79+£0.17"

B1 134.54+1.82" — 632. 22443, 73" 35.6440.56™ 2.66+0.03" 13.4240.07%

B2 136.19+2. 03" 131.13+3. 52" 734. 44+ 33, 46™ 45. 6641, 065" 3.164+0.02 14.45+0. 30°

B3 142.17+2. 24* 134.97+1. 30" 532.22436.99"%" 47,9140, 76" 3.41£0.03 14.0540. 33"

B4 138.24+1.96™ 128.58+0.40™  450.00485. 98 45 1841, 25 3.7240.05" 12.144+0. 42"
A3 B5 140. 7040. 98" 129.004+3.19™  463.33423. 41" 44,6041, 42" 4.0540.03%  11.01£0. 31""
B6 135. 6441, 03™ 130. 74+1. 75" 415. 564 36. 73"k 45.2740.32%0  4,214+0.06  10.76=+0. 22"

B7 134.1441. 41" 131.0042. 78"  522.22+33.63"  47.7240.70"  4.1040.08"  11.6540. 34"

B8 134.39+2.07"  122.60+£2.47""  511.11417. 25" 48, 27+41.29"  4.3040.04%  11.224+0. 37"

B9 — 66.2145.05" 250. 00+ 20. 28"™ 27.4540. 42" 5.1740.11° 5.32+0. 16"

T« R BAS [R) 5 B 3R 22 e i .35 (P<<0. 01), R I+ .

HPEAE (t+ hm™)

Frets £F FHPEEALVRBHS TR AIB3IHSA
TR 46 A FH A o 7R M W 3 v TN PR R PR (P
0.01) , 4l JH o 7 B 45 b 30 Y 6 25 P R B B T

60.00
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40.00
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Fig.3 Differences of the forage yield and Fresh dry ratio

MEFLHHESR

among mixture ratios
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A1B2.A1B3 1 AIBS(P<C0.01) ; iF A IR #& AL ¥ b 1
A AIB4 [T 77 i i 2 T
LA VR A A BB T R Y AR T TR A R
(P<C0.01) s A2IR#EZH & b, T A TR £k b 2 1Y fef 7o >
A TN B LR (P<C0. 01) R 35 B T2 B
& (P<<0.01) , B 4#% b P vp A2B3 fi ff 55 5 i e o,

FHE(AIBL),

AR A AL HE A I T AR

(P<<0.01),iR#EAL B A2B2 T Hip=
A, A TR R b B B s I W TN

==

LB ) 5

A3IRHE

# HR (A3BL) AN 48 31 5 4% (A3B9) (P<C0.01),

TR 5 b B A3B3 [ fef B =
TEREHREFET
0.01)(5£4).

e

oA e

H B A,

JIT A5 0 6 Ak B 1Y

5 W 5B R (P<
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it 1L 3R AR AL A v, 6 T L 34 BE RO L
38 i e . ALIRREALG IR B AL H Y fF T LE 3y
e G 3 v TN B2 R (P<<0.01) , AR 2 3% K F 4l
FH®E G AR (P<<0.01) , IR #E AL B[] A1BS (1 & T L 5
s A2 TRAR AL A R TR A% A B T L A T
/PR ZE B (P<<0.01) , A% S 35 K 1 1 9 0 SR 4%
(P<<0.01), IR 4% 4t B rh A2BS B T L ft 5 5 A3 TR
FELH G v, TR A Ak B Y e T LU SR 0 TN R A
# (P<<0.01) , H # W 2% % T 1 ] i & 5 8% (P<
0.01),1R#EALFE T A2BS I fE T Lo e (e 4) o
2.3 EFEME
2.3.1 ‘RBASETRMNALGEZF A2HA3RKE
HEMWTFHADF S LR EFEES R EFEMRTALP
<0.05); A2 A3 FHEE S R EB EER Y
BT AL(P<<0.05) (K 4).

0O ADF W EE

4000 - a a 4300
a b b

3500 b 1250

3000 |
3 1200
£ 2500 <
= 2000 11502

1500 4 1.00

10.00

500 1 4050

0.00 : : 0.00

Al A2 A3
RAFHE

4 BIBASEADFMEEMER
Fig. 4 Differences of ADF and EE among mixture

combination

2.2.2 RABLHIE T RMALY 27 BEE GRHRRE
FE 51 38 T, R 49 B AR Y P 2 CP % i 38 i T i (P<<
0.01) ;NDF Hl ADF %t Fifi &2 BF BT LE 38 i R AR
(P<<0.01) (1 5) . Fifi 45 i 5 B & A 35 n , Vi 46 1 4
() EE & £ 32 ¥ A% (P<<0. 01) ; i % SR B IR 4% 1
{1 3% fin, VR #6 B AR Y Ca & i 2 W T8 (P<<0.01) 5 B
B SRR HCRE LB TR B R P R T
(P<<0.01)(H6),
2.3.3 RABMAA X RIE WA X T AR N B RNALY
25 TER—RBEAS T BEE /B R 60
IR K S RHBCRR A LU R3S I R CP 3 & Ca
i P B Wi I =, EE.NDF Fl ADF & i % i B
(X5,

CP & ALIRIEA G, Bk AIB2 S H AR IR F AL
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Figure 5 Differences of the contents of CP,NDF and ADF

among the mixed ratios
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Fig. 6 Differences of the EE,Ca and P among mixed ratios
LY CP & ¥k B 3 T/NB L ik b ¥ (AIBL) ,
S AT TR A% AL B CP & i b 2% T 1) FH 99 &5 P 4%
AR FE(AIB9) (P<0.01) s A2JRIE AL A, B A2B2 FI
A2B3 A1 H A TR % AL B CP & & ¥ i 8 3% & T/
B R A B (A2BY) HAR T A A B 5L IR R AL B
(A2B9) (P<<0.01) ; ASIR#E A& 1, Bk A3B2 4 H 4
TR A6 AL B CP & i ¥ b 3 & T/ 2B 22 g b w
(A3B1), fr 7 IR # 4 B A CP & B3k 8 28K T 15 4%
B S G FR (A3B1) (P<<0.01)(£5),

NDF & & ALIRHEH G P BR A1B2 A H R IR 4K
Ab ¥ NDF & & ¥ i B 3% K T /) 2B 22 o 3% Ab 3
(A1BL), i A IR #E AL B NDF 75 2 20 8 3% & 110
M5 AR A (ATB9) (P<<0.01) ; A2 IRFEA A,
TR A% A B NDF 35 5 35 4tk 35 I T /)N 24 22 P Ak
(A2B1) H B % 35 & T 85 % 9 O 8% 40 B (A2BY) (P
<<0.01) ; A3TRAELAL A b, bRk A3B2 M1 H 4% TR 4% b
() NDF & & ¥ 4% 8 3 K F /) BB 22 50 4% 4b 3 (P<<
0.01),r ARG NDF & BN B E &S T5E
B G AR AL (A3B9) (P<C0.01)($4),



At 3

O 5 B 2024 4F 159

ADF & i ATIRFEAH G P, AIB6  A1B7 fil A1BS
TR #% 4b B ADF & & & 3 K T /N 28 22 s 4 4k
(A1B1)(P<C0.01) ; A2IRHE 4 & IR BEAL B ADF
I IR T N B R AL B (A2BT) (P<<
0.01), Bk A2B8 4 H A IR # 4b # 1) ADF & & ¥4%
R T E WG AL (A2B9) (P<C0.01) ; A3 IR
ARG AL P ADF & 0 8 3K T/ SR
HFE AL PR (A3SB1) (P<<0.01), it A 1R #& kb ¥ iy ADF
R T BT R RR b (A3BY) (P
0.01)(%5).

EE & & :ALRBASG T RBAMY EE S
et 3T /N SR AR A (A1BL) (P<C0.01) , BR
A1B8AMEHE AL LR EE & & Bk B 3% & T H i
FIR AL IR (ATBY) (P<<0.01); A2IRFEAH & IR #E A
FL EE & & B 2 E LT/ B & Rk b B (A2B1)
(P<<0.01),Br A2B8 AP H AR IR #E A 1LY EE & 5 ¥4
R T W LR A B (A2B9) (P<C0.01) 5 A3
RIEHAT,RECHEESBHREFM/T/NEE
AR AL FE(A3B1) (P<<0.01),B% A3B6,A3B7 Al A3BS
AN IR IR AL L EE 75 4 Y A% 3w T WS
AL (A3B9)(P<<0.01)(#5).

Cafrim :ALIRTEA G RBAHL Ca iy
W 3 /N R SRR AL B (ALB L) HoAR 2 3 1% F 1)
A5G AR A HE (ATB9) (P<C0.01) ; A2 IRIEA A+,
B A2B2 A AV IR B AL A Ca & BB B 3% /= T/
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o R TR SR B A B (A2BY) (P<
0.01) ; ASTRFE A &, Bk A3B2 /M H AR % Ab HI Ca
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KT 8 58 Wi AR A B (A3B9) (P<C0. 01) (£ 5),
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P& i B B N R R AL 3 (AIBL) (P<<
0.01), Bk AIB8 &hH Ax 1R 6 Ab 3 P 3 o %t 35 1% T 1+
FH B PR AE B (A1B9) (P<<0.01) ; A2 IRFEAL A,
A2B5.A2B5,A2B7 il A2B8 iR #% 4b H Y P 5 )
R TN R R A B (A2B1) (P<<0.01) ; A3 1R
WAL A b IR AL FE A3B6 . A3B7 Fl ASBS 1) P 7 & i
W3 TN R AR FE(A3BL) (P<<0.01) (£ 5).
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Table 5 Differences of the nutritional values for the interaction of the mixture combination and mixed ratio
e AT/
CP & fit NDF % fit ADF % fi EE % ft Cafifi P bt
B1 9.38+0. 20" 57.71£0.06° 38.26+0.53" 3.63+0.04" 0.2840.01 0.1240.01*
B2 9.6440.04™ 57.12+0.96™ 37.33+0. 82" 2.67+0.11*" 0.394+0. 00 0.15+0. 01"
B3 11.65+0.41% 54.2140. 35° 37.58+0. 59" 2.4440.03"" 0.4=40. 01 0.1540. 00*
B4 11.59+0. 51% 52.47+1. 31 36.30+1. 27" 2.5440.07"" 0.4340. 03" 0.18=40. 01"k
Al B5 11.78=0. 74% 51.57+1. 32 36.66=+0. 59" 2.4140. 04" 0.4740.03" 0.17=0. 03"k
B6 15.30+0. 62 47.5241. 394 33.77+0. 39" 2.2740. 09" 0.5140.03“ 0.2440. 02"
B7 17.93+0. 83 47.1242. 065 32.9340. 90" 2.2140.02" 0.5240.03° 0.2340.01
B8 17.39+0. 50* 45.87+0. 91" 29.09=+0. 37* 2.1240. 09" 0.544+0.01° 0.3+0.01*
B9 20.51£0. 22" 35.71+0. 25 27.06+0. 384" 1.8840. 05" 0.73%0.02¢ 0.32%0.01°
Bl 9.6240.17™ 57.4540. 42" 39.2540.91° 3.64+0.07" 0.2940.01' 0.1440. 00*
B2 10. 25+0. 314" 54.44+1.07" 34.76+0. 69™F 3.29+0.07° 0.294+0. 01" 0. 180, 04°Tsni
B3 11.3240. 75" 52.56+1. 00 35.55+1. 18 2.88+0.06° 0.36+0.00" 0. 20, 03"
B4 12.18+0. 547 50. 60+0. 86* 33.77+0. 93" 2.86+0.12¢ 0.39+0. 028 0. 20, 04"
A2 B5 14.36+0. 62¢ 49.0340. 95% 31.76+1. 32" 2.65+0. 09" 0.4140. 02" 0.2240. 01
B6 14.31+0. 44% 46.42+0. 8" 29.9140. 34" 2.5040.08"" 0.4340. 01 0.2440. 00"
B7 17.53+0. 70" 46.08+1. 00" 28.6840. 36" 2.5640.07% 0.48+0. 03" 0.25+0. 02"
B8 19.61+0. 41" 39.0040. 89 26.2840.18™ 2.3440. 02 0.5140.03“ 0.2740.01"
B9 24.81+0.67" 34.68=+0. 36" 24.2140. 16" 2.07+0" 0.6940.01" 0.3040.01"
Bl 9.61+0.22™ 57.96+0.67" 38.06=+0. 23" 3.67+0.06° 0.29+0. 01" 0.13+0. 02"
B2 10. 84+£0. 58" 57.1240. 44™ 35.2940. 08k 3.4040.05" 0.3440.01* 0.13+0.03*
B3 11.88+0. 63 53.25+1.14% 34.10=£0. 63" 2.91+0. 13" 0.3540. 02 0.1540. 03*
B4 12.341. 04" 50.32£0. 73 33.31£0. 34" 2.8240.19" 0.38£0.01" 0.1540. 01"
A3 B5 13.4040. 66" 48.7540. 04"" 31.99+1.97" 2.6840. 04" 0.39-£0. 028 0.1640. 01#*
B6 15.37+0.61% 46.71£0. 91" 30.29+1. 04" 2.4240. 13" 0.4340. 00" 0.2140. 02k
B7 16.1540. 62¢ 45.76+0.07 28.55£0. 44™ 2.45+0. 12 0.45+0.01¢ 0.2240.01
B8 19.1140. 33" 40.56+0. 78 28.23+0. 50" 2.304£0. 07 0.51£0.01¢ 0.2740.01™
B9 23.95+0.74° 34.76+0. 32" 24.894+0. 58™ 2.18+0. 08" 0.65+0.01" 0.26-+0. 01"
*o6 REAS.EBILOIMEFASXERBLAZEEANERITENE
Table 6 Comprehensive evaluation values for the single factor and the interaction of mixture combination and mixed ratio
b3 LT 4k 3 LA b3 LA ITNE b3 LA TR
Al 0.078 Al1B1 0. 450 A2B1 0.495 A3B1 0.490
A2 0.954 A1B2 0.399 A2B2 0.633 A3B2 0. 550
A3 0. 346 A1B3 0. 325 A2B3 0.706 A3B3 0. 586
Bl 0.606 A1B4 0. 550 A2B4 0.576 A3B4 0.480
B2 0.679 A1B5 0.432 A2B5 0.441 A3B5 0.439
B3 0. 687 A1B6 0.515 A2B6 0.462 A3B6 0.464
B4 0.672 A1B7 0. 486 A2B7 0.559 A3B7 0.535
B5 0. 496 A1BS8 0.472 A2BS8 0.568 A3B8 0.560
B6 0.547 A1B9 0. 544 A2B9 0.371 A3B9 0.324
B7 0.613
B8 0.3597
B9 0. 350
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Forage yield and nutrient value in the mixture of
triticale and legume in the farming—pastoral
ecotone of Xiahe

SHAO Chun-hui, XU Qiang, SHI Zhi-qiang, TTAN Xin-hui", DU Wen-hua™
(College of Grassland Science , Gansu Agricultural University, Key Laboratory for Grassland Ecosystem ,Ministry

of Education, Grassland Engineering Laboratory of Gansu Province ,Sino-U. S. Centers for Grazing Land Ecosys-
tem Sustainability, Lanzhou 730070, China)

Abstract: [ Objective] To establish the optimum mixture model of triticale and legumes in the farming— pastoral
ecotone of Xiahe. [Method] This research was conducted to study the production performance and nutrition quality of
three kinds of legumes (Canadian forage peas, Qinghai common vetch and ‘Lvjian No. 1) mixed with triticale vari-
ety ‘Gannong No. 2 at different ratios (0: 100, 20: 80, 30: 70, 40: 60, 50: 50, 60:40,70: 30,80: 20, 100: 0) , respec-
tively. [Result] The combination of Gannong No. 2 and Canadian forage peas, had the lowest average ADF content
(31.57%) and highest comprehensive evaluation value (0.954). The triticale height (137.00 cm) , legume forage
height (121.78 cm) and EE content (2.76%) were the highest in the combination of Gannong No. 2 and ‘Lvjian
No. 1’ vetch,. From the signal factor of mixed ratios, the three kinds of legumes mixed with Gannong No. 2 at a ratio
of 30: 70, both the average hay yield (13.759 8 t/hm”) and the comprehensive evaluation value (0.687) were the
highest. In contrary, from the interaction of mixture combination and ratios, Qinghai common vetch mixed with Gan-
nong No. 2, at a ratio of 30: 70, hay yield (15. 69 t/hm®) was high and comprehensive evaluation value was the high-
est (0.706) while at a ratio of 20: 80, the hay yield was the highest (16.45 t/hm?®) and comprehensive evaluation
value was high (0. 633). [ Conclusion] Therefore, in the farming— pastoral ecotone of Xiahe, the best mixture model
was Qinghai common vetch mixed with Gannong No. 2 at a ratio of 30: 70 or 20: 80.

Key words: farming-pastoral ecotone of Xiahe;triticale ;mixed sowing;hay yield ;nutrition quality
(REHRE KTH)



