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e iktHE SR

MlkA', RS, Bk, & i’ 24 g, 4 B, Fent, h ot

CLL 2R T 55 #8 DX RO RN B T 3 75 98 ¥ 2R 8107005 2. ¥ 75 17 4R # IX. 36 OS5 2 3, 5 9 ¥ 4% 810700
3. R BUS R EHE T R AR AT, i AR 810700; 4. H il &Mk K2 HL 2 B, H b 2241 730070)

WE: AR EETHHEERIFRRIES 090 2% (x Triticosecale Wittmack) 5 & 40 3 09 RIG A BB, RIALRK
&, AR T HR2F5 DB RS\ EHAE [ FE T WA ASRE (Pisum sativum) F2 2.3 F (Vicia villosa)] 7 F) B4
Y] (0: 100, 20:80, 30:70, 40:60, 50:50, 60:40, 70:30, 80:20, 100:0) 69 R#EKX L, LR AN . NREH
SF, CHR25 N Z AL HAI S AMBRLRGEGFHSEEFF (4180 thm ) & MBI A, HER2F
NEEL S AHMIES0:S0RIEH FHEEE FF 445thm ) K d, WI B EREZHRELBRIFH SRS T
17.94% #= 17.53%; bAoA RiBL H 9 L ZAER LW, “HR2F DEEAFAE T M3 40: 60 69164
BAEE B F 4555 thm ) B E, WO E A A A E G S ARG T 20.09% F 17.00%. A8E S AN, BiE
BANRE TN L AMBERFEMELL (P<005), 52 HAERZERIFEMELZ (P<0.01), Bk,
EHEEEARRERAEHR2 T DZ AL FE 1 5 4 MBE L4060 89 bt B 47835,

KR NEE; AARL; T, RBAS; RBH; H$EFE; £E

XEFRERE: A XEHS: 1001-0629(2021)11-2274-12

Mixture combination and mixed ratio of triticale and legumes
in the eastern agricultural region of Qinghai

GANG Yonghe', ZHANG Haibo’, CHEN Yonglong’, DU Jiang’, AN Linchang’,
NIU Yongz, Sarenhua’, XU Qiang4
(1. Forestry and Grassland Station of Ledu District of Haidong City, Haidong 810700, Qinghai, China;
2. Ledu District Animal Husbandry and Veterinary Station of Haidong City, Haidong 810700, Qinghai, China;
3. Qinghai Dongmuwan Agriculture and Animal Husbandry Technology Development Co., Ltd., Haidong 810700, Qinghai, China;

4. Pratacultural College, Gansu Agricultural University, Lanzhou 730070, Gansu, China)
Abstract: This study investigated the optimum mixed seeding planting ratio of legumes and triticale in the eastern
agricultural region of Qinghai Province. Herein, the effects of mixed cropping the feed pea Pisum sativum variety ‘Qingjian
No. 1’ (Q) and hairy vetch, sown with the triticale variety ‘Gannong No. 2’ (G,) at different mixing ratios (0 : 100, 20 : 80,
30: 70, 40 : 60, 50 : 50, 60 : 40, 70 : 30, 80 : 20, 100 : 0) were evaluated. The results showed that the average fresh weight
(41.80 t-haﬁl) of G, x Q; was the highest among the tested treatments. The average fresh weights (44.45 t~ha71) were the
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BIEEE: WROR (1995-), 95, WIRGHEN, Wid, BF07 M8 R E . E-mail: 1154520092@qq.com
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highest for the planting ratio of 50 : 50; the fresh weights of triticale and legume were 17.94% and 17.53% higher than their
respective monocultures, respectively. For the interaction between the species combination and the mixing ratio, the best
performing treatment was G, x Q,, planted at a ratio of 40 : 60, with a total fresh weight of 45.55 t-ha '; the fresh weights of
triticale and P. sativum were 20.09% and 17.00% higher than their respective monoculture, respectively. The results of the
index correlation study revealed that the fresh weight of the mixed population was significantly positively correlated with the

plant height of both triticale (P < 0.05) and legumes (P < 0.01). In summary, we suggest for G, and Q, a mixing ratio of 40 : 60

is optimal for mixed cropping in the eastern agricultural region of Qinghai Province.

Keywords: triticale; feed pea; hairy vetch; mixed sowing; mixed ration; fresh yield; competition

Corresponding author: XU Qiang E-mail: 1154520092@qq.com

HWHAMAXKEFERZ, EFETEMK, H
AR, W AR, T RBCE R —, ToVE T
JER BB R Y BhAh, % X A 2
K, FEAE EMRE AR &, = 0 s 2
W% X B Ol AT Rk R e i 1 R &P, e
() AR S 5% A2 ) 29 1B Bk b b AR 2 4 AR AT
iy B W, R, R R R B TE R
R v R A O ) R VR R R R A B
i 4 e DR o AR B AL 4 L % i B R A TR 3 R Al
AR R A e e — P

A FEI R —IR B LL ] 5 VR R 2H o T DL Rk
HRFBHEMMEZ SN, e taEHER, &E
LR s, B R AR RO TR I H
G, TG IO P 5 TR AR AR, R - STR R
) Hr 2 R e L w7 B BT 25% #EFE (4vena
sativa) 5 100% % 1t 2 2 ¥ (Lolium multiflorum) &
&I, 20 RE PR BRE, PO R A
PRI RE SR, BAT TR A 19.4 thm ) f
B A7 Bk 2.8 thm S, AV AL T 5 5 &L 13.1
thm ", #eE 5% E B T (Vicia sativa) L 50 : 50 F1
75 : 25 [A AT LL 50 : 50 57 A7 R Ak i AR P B RTRY 1
PR, BEeiE S LA ), i Re 5 AR
7 R SR e VR 2 R LA AR 2 e
F) 5% 4, 33F 0 3k AR ek = o AW TR B, H A
(Medicago sativa) 5 R SR IE =& & T BB RHE, H
FAE T REEEY. EREES 3 MR R
N, RiFEEEF " BERE s TERERS MR-
Fe Y, 4 AR E T (Medicago varia) i Fh 5 T 1
. (Bromus inermis) V&% Ja, B = EIF KA B &R
e BT D S TR R AR A R R B L e
1 PR S SR A TR AR R S AR A R L TR R
e 55 £ ) P 7 3R P o 2 ) B 5 e s Y

/NEEZE (X Triticosecale Wittmack) #&/NZ2 (Triticum
aestivum) F1 BB 3¢ (Secale cereale) 2 J& |7 4 £ 24 28 Al
FeFp gL AR INFE T N L& BB, &6 17/ &
FBERBCEMAR R, BRFRER. ERmi
R B g e N B A e X B
B M ks R E S T H B (Hordeum vulgare)-
T AEPE O S (Elymus nutans) F 8758 B9 55 5 LR
P2, B " s, /N B B s AR
B, H AR 2 5N B AR R X T e A
X T 1A 2R R (R XK U, A A BRI £ 1 AT ROk
U5, AR Pt o fk & AR R R b, o s Ak X v
W ERME R R ), BRAEERER T ED,
Rk B AT B v HT R AR AN M BT &, I HL
IR 5T & B AR R, A Rk A DR AR B IR TEUROE
(i 33k 5 b A 25 A 45 o A 2 P 4R B S (Pisum
sativum) PrIEVEE, Hr-EH B & T — R Z RS
EH T (Vicia villosa) 5& T 1 75 5 A X K TH AR FdE 11)
TRV 22—, X 2 Hh S B R O B
H B N A7 AE ™ B IR B B o /AN i b X
M 15 /N B B R A LA Y B R Y
AT T HFFE, 10 2% T 75 i 2R S AR [X /) B 32 55 ) F i
BB IR TR WARE . ik, AHE TR H
“HAR 2 5/ NBESHEMET TR SRR
A CAAS [R] B A5 18 AT VR 5, 88 0 AN [ VR 4 2H & A
AN 7 B A5 VR 6 ) P O 4k o A AR VR R AL A AN
EE A5 I 4R 7t b 18] 56 5+ 58 &, DU DR 12 3 X 2 A
Jo 5 7 VR R AL B AR AR R 2

1 AR5 7

1.1 It B AR
36 357 T 7 K R iR I (1 T VA AV AR T AR AR
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38 %

[X (36°29'41.21" N, 102°37'55.21" E), Hikb# + 5 R
IF1) 5 K e i o VP b A PRI A B 1 M, YK 2 527 m,
A B 2 TR A, SRR 4.5 °C, =5 °C FERR
N 2232~2640 C-d, F H IR 404 2 600 h, 1E¥) 4
K 180~195 d, 3 [ /K& 410 mm, JCAE I 144 d,
WA, HERE™EH, BKEEFTEH - 10
Ho 54 KB 79.2%, 06 0 B W 4 1F, +
R A B SRS L, AT EEAE YN SR (Solanum
tuberosum).
1.2 #isr

CHAC 2 SN E BN L K F R, H#
1548 F 3 S A B B A 8 RO R
FFRARA TS, FhFREFL RN K.
1.3 It

RIERAHX &, EXARFAE, K24
K 3R Ay H A 2 5o /N S 1 S
Bi IR (FRR/NE S < B, T F), Ay /NE
FMEH TIRE. BIX AN FERELES P RELL
%, 5 9 NKF, 405 8 By (100 : 0)s B, (80 : 20). By
(70 : 30). B, (60 :40). Bs (50:50). By (40 :60). B,
(30 : 70). Bg (20 : 80)- By (0 : 100). AK—. % bt 51 VR 1%
I 475 b 2 0 R BE 11 80% 11D, AN B A
Wi 5B TR =L S % Sk [24-26] 1 5 il
o, 43I B 3004 120 A1 60 kg-hm o AN [F) VR 4B 4
HRUH T NBEE ARHBEE S EE FREMEW
F 1A ANXHEA 15m” 3 m x5 m), 84X Fh
1047, 4782 03 m, 3 IREE, 3 54 /N X o FEMI,
H B Ak PR ) SRR RN /N B B TR A JE AR
2019 4F 7 H 2 H # B0, # FhoAT it 85 R (N R
P05 & = 64.0%) 300 kg-hm >, 4k 17 11 0 4h ik 4 3
MR E (NE B = 46.0%) 150 kg'hm *o 2019 4F
10 A 19 H (/N B2 FFAE ) X0 5=
1.4 MEIRHRRFE

PR TIRE AN B AT, N AEAS N X B AL ik
H 10 PRAE AR, DU T 2 A s B AR A E
10 FR I Bk i 1 1% X F B bk 7

RO T IR N &R0, 785N X ARl
FLIE B — A 1 m KB (447 A EE #3205 m 843
R A1), BOEURE BN fR T 0.2 m 1) /)y B 3R AR
IR G E = MR- =Y % £/ G

*1 FERBHATNEZSENUENEME
Table 1 Seeding rate of triticale and leguminous forages
under different mixed ratios

JEFIE Seeding rate/(kg-hm )
NEBE < FABIE NBE<BET

Triticale x Triticale x
Pisum sativum Vicia villosa

NEBE - ERMCE

Triticale : legume

(A (A2)
100: 0 (B)) 300 0 300 0
80 : 20 (B,) 384 384 384 19.2
70 : 30 (Bs) 336 57.6 336 28.8
60 : 40 (By) 288 76.8 288 384
50 : 50 (Bs) 240 96 240 48
40 : 60 (By) 192 115.2 192 67.2
30:70 (B) 144 134.4 144 86.4
20 : 80 (By) 96 153.6 96 105.6
0: 100 (By) 0 120 0 60

A R B/ B T T AR N Rk AT I 8
By BEHC D 8 8 il R B 2% BRE R R A0 B
AL BRBEAL G EL S MRSt . F 15 A A B 5 A
BH T RGHR A H

fif ¥ g TR AT I E . RN DNIXA
JIr A AR (%) b5 40 5 b T X B (32 AT R0 Hb Sk PR
0.5 m ¥ 73 B b, FRE, 193 DB &, 755 % At
() /)N B 5 A0 G RHACEE, I BUARE T

AH X} 7= & B A (relative yield total, RYT) H T %
RVRAERE ) 2 18] B R ] 56 &R o

RYT =Yup/Ya+Ypa/ Ypo (1

K Y, AT a SR b IRAVERS DTl a (177 &5
Y, N a AERS 7= & Y, NI a S F b IR
TERF Y Fl b P2 25 Y, NP R b AR B 77 & .
RYT> 1 RNV FI A1 B SE 4+ RYT < 1 RAm ¥
FhIAIA 5 PUE s RYT = 1 3Ron W40 Fh 75 B2 AH [H] 1) 5%
Ui, Ho—Ppal sl 56 406 57— FhHeRR 2.

AH X 72 & (relative yield, RY) F RIEAN P05 £
A R E R AR R

RY,=Yu/pYa: 2

RYp =Ypa/qYpo (3)

A RY, RoRIBAE RN a BIAHX 7& p RoRR
TErR Yl a IR AR LB Y, R Y, [F 5K (1)s RY, R
TRAE Bl b 1A XS 77 & g RO IRAE WM b1
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RIE B, v, A1 Y, AR (1). RY> 1 FRRFh A 754
KT FhE) 5645 RY < 1 Ron P ) 36 4 K T Fh 9 58 45
RY =1 7= N AR [E] 55 4 7K~ AH 24
1.5 HiEGit o

F Excel 2019 % B4 45 F1/E Kl . F SPSS 25.0 %X
A1 o8 B W B G v S b, AR 0T B AT IR A 2 A A
J7 25 SR B8 g o VR R 4 A 1) 1 22 Rt AT O X FE
A ¢ R B, 0 VR B AT 1R] ) 22 R R AT BRI R O 22 4
T (One-way ANOVA), R #F 4 & x 1R LL o) =2 HAE
FH TH) 0 22 57 5% FWUERL R 7 22 73 T (Two-way ANOVA),
R 7= 5 2 3%, F Duncan 74347 £ F HUL (P < 0.05).
gk B 1 22 {5 45 1 3= (standard error of mean, SEM)
FKon o HX B IR FR3EAT Person AH A 4T o

2 HR50M

J7ZEHT (F2) R, BIEH A XN B ERE
TEAE 525 52 P < 0.05), X 5 FHBCE bk v A0 5
BN E ZE R0 (P <0.01); EIE L6 X B/ =
F A R BERUOR SRR 4 A I R SR A
B4 W B35 520 (P < 0.01), X /N34 500y B s

2 ZE SR (P < 0.05); JRIFA A > IRHE L4 58 HAE H
Xof B /IS B 22 G A0 Gy BE AR SRR o B A R
FAR PRI R 3 2 (P < 0.01).
2.1 RIBESEEMETHENER

AVRFRA G T B/ B MR A SR
Pk E B R EE T Ay (P<0.05) (£ 3). FHEs
A WEEET Ay (P<0.05),
2.2 CRIBLCHIEEME A HENESR

B Ak B 1) /N BRSPS bk v e, W TR
B, 1 B, 4 ) 3 4 b B (P < 0.05); Bg 4b 3 (1) /) BB 3
PRk B, B E KT By By Bs 40 (P < 0.05);
Bk 15 0 (1) Bs ARG 16 Bg 41, F 4% VR 4% Ak 28 8] /) B
FOF bk TR R (P> 0.05); BT TR 4% AL F )
TRPBCRE S bR R G B E R (P> 0.05), HI R E
T R R R E A (P <0.05) (1),

ST 25 S A 2% K VR A /)N B 52 VR LA 1R R T
B A% (& 2), Bys Bys Bss Bga B 1R 4% L 51 18] G & 2 22
F (P> 0.05); /N B 27 Bk b PR ST 3 S B 5k B B
1, 35 TR By A AR AL EE (P < 0.05); SRR

*2 RIBEASE. BEBLLAEFUREES < RBLEOHIZEERE~EMRNEESH
Table 2 Variance analysis of yield traits within the mixture combination, mixed ratio and
the interaction of mixture combination and mixed ratio

A5 Ui NREEMRE GRS BECRE NBESEE SRR B SRR
Varia tji:; 0 S(;I\II'CC Plant height ~ Plant height = Total number Number of tillers Number of branches Fresh
of triticale of legumes of branches of triticale of legumes weight
VE PR IH A * o o
Mixtu/r%?iflbcilnation 6.07 10.19 1.06 0.15 2.80 8.36
N}Efr?ﬂio 359" 16.92" 736 275 0.10 8.16
M= A o VE B o o o o
AL 2 > T4 L) 3.41 70.06 5.66 1.14 0.35 10.04

Mixture combination X mixed ratio

*RINZE IR BB K F(P <0.05); ** RN ZE IR R E KPP <0.01); ESF.,

* indicates significant differences at the 0.05 level; ** indicates extremely significant differences at the 0.01 level; this is applicable for Table 5 as well.

x3 RBESEKSHMEEMRNER

Table 3 Differences in plant height and yield traits between mixture combinations

RRHE NIRRT SRR bR L S
Mixture combination Plant height of triticale/cm Plant height of legumes/cm Fresh weight/(t-hm )
A 141.54 +0.72a 125.00 £ 4.54a 41.80+0.57a
A, 138.75 +0.87b 105.50 + 4.08b 39.46 + 0.58b

ARIRNBE < FHBIE, ARRDNRE < BYH T FHARNE PR RAFHE 2R REP<0.05): .
A, Triticale x Pisum sativum, A,, Triticale X Vicia villosa; Different lowercase letters within the same column indicate significant differences at the 0.05

level; this is applicable for the following figures and tables as well.
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= 110 H
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& 9%
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70 H b
so WLV ELT LT LT L LT L

Bl BZ B3 B4 BS B() B7 BS B9
V4% L 5] Mixtuer ratio
1 AREEBLA T MNEBEZMINYENRS

Figure 1 Plant height of triticale and legumes at
different mixed ratios
Biv Bow By, s By AR 1 FTS; ARANG FRERIRFE —
AN TR 98 3 LB 2 1A 22 R 8 2 (P < 0.05); Rl
B,, B,, B, -*-, By are same as them in Table 1; Different lowercase letters
indicate significant differences between different mixture ratios at the 0.05
level; this is applicable for the following figures and tables as well.

TR AL RS 38 BB SR BRI, BT H R A
H (P <0.05), 35 fif B = 5 b 5 VR 4% /s B 2 LU A 1
I BT S BRI & A . Bs 1T 38 B R R
B 3 T BR By By AR AR AL EE (P < 0.05);
B, 1 24 6 B 5= 8 B K, 2 E (KT By By Bs Al Bg
(P <0.05); By Bs £l Bg [~ 35 fif 51 7= 5 34 6 2 v T
/N RS R R R R SR AL B (P < 0.05)

5 RREAE L, 3 B VR AR L T S A e N R
F 11T 476 800 BEEL (P < 0.05) (K 3), (EAS [H] VR 4%
Ll A5 1) /s B 22 (17 39 B 80y BE BTG W35 % ¢ (P >
0.05), B B, Al By #b, HLARTRAE LU T /N B2 11 1

[ #4526 %4 Total number of branches [ %7~ & Fresh weight

3500 150
< a a D

ab 4{ 45
S5000 0w beom BOF oo £
2 {E atff h z 40 <
= 2500 135 5
g { bg '%D
§5 2 000 dl Al cd] ¢ 130 2
2% | 500 : 12 %
ﬂag 3 120 =~
E 1000 115
= {10k

<

g 500 < J 5 E

0 . A A A A | A ) 0

B, B, B, B, B, B, B, B, B,
JEAE E 5] Mixtuer ratio

E2 TRIBBLEATERFHMEE~ENER
Figure 2 Differences in the total number of branches and
fresh weight at different mixed ratios

NS BERL
Number of tillers of triticale/individual

S — N W kA LN 0 © O O
— T T T T T T T T

B, B, B, B, B, B, B
VR4 E 5] Mixtuer ratio

o

3 AEIRBLEHIT/ NEBENDEH
Figure 3 Number of tillers of triticale at different
mixed ratios

Ao BERY B2 A T /N B R R 3 (P < 0.05).
23 BiBEE < BB THENE =R

N RR LA R A\ Bs i, B AT A B
A,Bo. A;Bg. AyBy A,Bs. AyBg. A,B; Fll A,Bg 40 (P <
0.05); A,Bg M Pk 1 B¢ MK, i K T B A,B; fl A,Bg
AN AR A AL EE (P < 0.05) (3R 4).

SRR bR = DL A Bg B, 2 TBR A B
ABs Fl A\Bg 411 H A2 Ab B (P < 0.05); AyB, [ FE
AR, B EFMKT HAL LR (P <0.05) (% 4).

S KB LL AB B, B3 T R AB, A
A,By A ) HA Ab (P < 0.05); A By ) 5 A% 4% $ix
%, BZACTBR AyBy ZM AR AL BE (P < 0.05) (3% 4).

i 5 7 5 DL A\ Bg B s S 1 T BR A By AiBss
A,B, F1 A,Bs A L 4 A BE (P < 0.05); A,Bg 1] fif 51
Fe g K, WE KT B A B AjBos AyB\ AB,s AyB;
Al A,By M HAB AL BR (P < 0.05) (% 4).

2.4 A RELRHBALIE THE Y8 % RFFHIE

/IN B 22 AN TR) VR 47 A FE R B AR X R SR (RYT)
FRAE 2o~ (K 4), Bk A,B; Il A Bg 4, 2518 376 4 BE )
RYTE KT 1.0, AN FRFELH T NEES
RS G ME YT 5 A A R A, R A F R
TR, FERIHILAELR. it o4 LW,
A Bs 1 A\Bg [ RYT 15 3% & % KT 1.0 (P < 0.05);
A,Bs I RYT fH 2.3 KT 1.0 (P <0.05).

/0N A S AN [ VR A AL R (A 6 PR & (RY) FRAE
2R (E5), AByw ABys A B, F1 A B I 15 F i 5%
B Hm, N BB TSR A By 1 A Bs B /N R
#RY H Y E#E KT 1.0 (P<0.05); ABg i /NEEF
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x4 RIBASSRBUAZREEATHESENRNBE~ENESR

Table 4 Differences in yield traits and fresh weight based on the interaction of mixture combinations and mixed ratios

RFRA G < IRAR LA BRI SRMIRE bR
Mixture combination X Plant height of Plant height of
mixed ratio triticale/cm legumes/cm

ISYsE i

Total number of
branches per hmz/( X 104)

ficp L
Fresh weight/

(thm )

A B, 139.67 + 1.86bcd - 2 745.00 + 315.00a 37.93 + 0.64ef
AB, 145.33 £ 0.88ab 133.00 + 2.65abc 2627.50 +238.37ab 41.60 £ 0.35bc
AB; 142.67 + 0.88abed 129.67 + 1.20bcd 2023.33 +£121.97cd 40.35 £ 0.61bcde
ABy 140.33 + 1.20abced 126.67 +2.91cde 1 885.00 +297.87cde 42.95 + 1.35ab
A;Bs 146.00 + 1.53a 135.00 + 3.79abc 1 365.00 + 180.00ef 45.50 + 1.88a
A Bg 141.33 + 1.20abed 140.00 = 4.36a 1 190.00 + 10.00f 45.55+0.14a
AB, 138.67 + 1.76¢cd 129.33 + 1.45bed 1 530.00 + 168.23cdef 41.77 £ 1.79bc
A;Bg 138.33 £2.33cd 137.00 £ 2.65ab 1 446.67 + 48.07def 41.60 + 0.40bc
A By - 69.33 + 1.86i 151.67 +30.87¢g 38.93 + 0.85cdef
A)B, 140.33 + 1.45abcd - 2700.00 +311.77a 37.45 £ 0.18ef
A,B, 139.33 £ 1.45¢cd 94.67+2.91h 2116.67 +114.65bc 38.20 + 0.76def
A,B; 137.00 + 2.65de 115.00 + 1.53fg 1 990.00 + 176.16¢cd 40.90 + 0.98bcd
A,By 141.00 + 2.52abcd 118.33 + 3.48ef 1 700.00 + 173.37cdef 42.80 + 0.29ab
A,B;s 143.67 + 2.60abc 122.00 + 3.46def 1 860.00 + 120.03cde 43.40 £ 1.12ab
A,Bg 137.33 + 1.45de 113.67 + 1.20fg 2 080.00 + 46.19bc 42.45+0.84b
A,B, 138.67 +2.19cd 108.00 £4.51g 1 786.67 + 309.04cdef 37.25+0.84f
A,Bg 132.67 £ 1.20e 113.33 £0.33fg 1 563.33 + 66.67cdef 35.95+0.09f
A,By - 59.00 £+ 2.08j 483.33 £ 66.67¢g 36.70 = 0.90f

Rl PR 55 e TRl ) 55 %, £ P 9 5 A R ) 5 % e oA DA

AKCFARY, P RY {195 1.0 £ BE SR (P>0.05) = s e e

AB, F1 A By i /1N B 52 5 B 4001, 45 I 9 R A 5% T e I s N

G, HFI# RY (195 1.0 R EZ 5 (P>0.05). 2

NBE ST TR, 1% R ) T % z 5l
BRI B3 R SRS RS, B TR BE, h
AgB, il AgBy Sb, He AR FEAL TR T /N BB H2 1) RY (K3 =R NI REA RN REARENS

BE KT 1.0(P<0.05).
FEMIRIEFREI A R M2

X B MR AR 5 R R AT A O o A
R, IRIBRAR MR =2 5/ NBERGEEEE
FRK R (P<0.05), 5 &Rk = 200 8 3% A
KK F (P <0.01), BB R =& 5 e TR RR e i 7
BREERR. SR a 50 BESER. TR
TP AL BOR SR S B B U G OR R, A, SR

2.5

B, B; B, B; B, B, B,
VR4 E 5] Mixtuer ratio

E 4 TEPREBLLA THEREX =825
Figure 4 Relative yield total (RYT) of forages at
different mixed ratios

*RONRYTHES 1.0 EEZEZR (P<005); NSE/RNRYTHS
1.0 &8 3% % 5 (P> 0.05).
* represents significant difference between RYT and 1.0 at the 0.05

level; NS represents no significant difference between RYT and 1.0 at the
0.05 level.
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o B
0 0
0 1 5 0 1 )
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5 TEPRBLETHEMEN~2
Figure 5 Relative yield (RY) of forages under different mixed treatments
RY.. RYp FIRY . 73 AR B RFF LS T /DB WHBEMEE TR RY .

RY,, RYg, and RY - represent the RY values of triticale, feed pea, and hairy vetch at different mixing ratios, respectively.

kw5 /AN EERE R R EEMHIXKR P<0.05)
G 95).

3 g
31 RHAA B PR R R R

55 LR A B, AR IR AR I O0 B T EERBLAE IR
7 ey A A b R R A Y, LR v
PRIV AR AL & B S M AR AL o AN R BSR4 o AR

&R E IR AR VE AR AR, R A
FEVE 5 B — R B A S [ B R B R R A

FEAE, AT 2 30 U A [B] B A2 28 D g S AR 7= 1t RE . i
BB R AR RS A B SRR RN, A TR AR R

RACHR v BB 7 R AN T, I R AR e I B VR A
W, YOATHE (Astragalus adsurgens) 5 &3 (Elymus
sibiricus) T 3% 1) B 77 5 73 79 EC D 9T BE 5 49 Bl
(Elymus dahuricus) M1 y0 9T FE 5 6 72 8 Z R =
12% 1 29.4%"", FHI AN [F) 25 1) 52 R 50 30 5 e o 9%
BCiRFEA &, KA B0 AHENER. #E5
7 Wi B 2L 5L (Onobrychis viciifolia) 1R 3%, H &
PEETHESEE TREN. EATRT, AW
ff B L A IR T 5.93%, EEZH T ARG

x5 HEFEMHRERENEXES T

Table 5 Correlation analysis of yield traits

o o o ERME %" Ny TIpn % . "
- s Ambkn CLET hmmam SRMOIMEN BER
H Fresh Plant height " Number of tillers  Number of branches  Total number
Index : o Plant height .
weight of triticale of triticale of legumes of branches
of legumes
B R
Fresh weight 1.000
NBERR :
Plant height of triticale 0.385 1.000
HARMLE R R - .
Plant height of legumes 0.548 0.370 1.000
NI T BESK
Number of tillers of triticale —0.189 —0.133 0.024 1.000
AR B
Number of branches of legumes —0.129 0.068 —0.215 0.007 1.000
ILTZI‘ RN ¥
bR —0.186 0.121 —0.283 —0.172 0.131 1.000

Total number of branches
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EET Ay W EEYE FHEL, MHBIEEEES
NBRERE FERRTAHBELEE TS
JIHAXS S5, 5/ R EZ IR BRI B 5 T8 AR 2 A
TG .

32 RIBLLOIEEME~HENERRIE

BORETR % L) e S R AR R e g s B &
Th RE R L T TR AL A B IR I L R ROk v,
] T A (7 450 5 it o T 22 AS [ 3 3 1) 50 B ) VR % EL
1] 98 B A 8 52 7S 150 E 400 b ) 60 A ) A7 7E 35 4
VEH S TR A LL A7) 1) 28 Ak 2 52 i VR 3% 420 b 1) 5% 4 %
%, phii e e s Y g & e,
75 i Wi IR AR, O i B G TR R L
B (¥ 42 it b, P R v 0 R R AR KRR B R
YT G AR R R AT S . X 5 A
WF 78 45 AN R, A B 90 o 6 05 7 B B 2 B R
Lb A5 10 38 e T s S R B U R R s R 2 A
TR AR T i, SRR b i R R 2 AN R T
EEEE, B ZHAAN, SR 1: 1
] o A 2 R A i e A7 M A 2 OO e R o
(Hemarthria compressa) A1 48 B 15 #4171 #5 il %,
b SN 3R B 2 e B 2 HIE R RS AR 1 T IR TR 4% L
N1 1 BT R RR T R R S B IR BT, X
AR5 45 A AL . AR T Bs (50 ¢ 50) b B 1
S 359 B B PR R A v, H R 2% BOOE R A B B K
S, 10 B YR IR AR T S R A M B, S
mT AR, TR & A TR e, H B 7
) BA A A E ], sef% 78 7 HhoR) A BH %
1 CO,, 7T #1355 2 (A B BT . Tk " 76 55
€ X B TS SR B, ) N PR SR S AR i E L
50 : 50 7 bb 48] Vi 3 B SF 22 0k =5 A 176.9 om, P 33 i
PR B A 57.35 thm S m i T AR R /N BEE
R AR Z E R B PR (144.83 em) FTP
14 8 5 P2 B (44.45 thm ), X R E R T E R AR
FAFERBKATEL.

33 BBEA x BRUAIXEMERTEE~
MRER E = R IRE

SRR REE RS IR = I Sy Y
fle ik 23 1) & BAA G, B R miRE K~ &, H
AT S B VR R AL A AR R LIS A . £ o

SN A Ry A A 4 X RO TR R, M S TR B
& BB AR LN 72 3, AHEL BB M A 4 77 11%, LR
T #0775 Wi TG 148%: SRAE E A8 5 HE B DL 1) i
W REAT LA Oy 3 2, IR IR T B AN TR
5 L 3 K 35.2%, AH XS T A B R B B Y K
54.8%; LA B %5 M 2B IR £ F (Festuca arundinacea)
13&E BV LB 7 2 3, 1% LL ) n] ff VR AF & 7= = 4R
X TR AL fE BRI K 13.6%, M T E AR EF
I 77 19.4%. P & A2 S B A0 AR ORI RN P B
FERIRZ —, UHEREA R, 5853 ME N
T AR B AR, g i e S VR A
MR LR R R 85.2%, 8 AHE S bR A L A S R AR
15 7.52%; B 37 5 T U TR R I B R R
7 BRI 1 3.9%, i T B 5K i B AR Y
11 16.2%; Wi & 5 0 27 TR A% A8 0 o R = 3 A R
0 T 20 9 4.3% A1 3.0% . A i i
FL AN T0 BRI, TR R R AR S A
Bh 60 cm, L& N 20 em™ . AWFRE W, B
S RVBCE L B 3G N, /S RS bR R R R, T
TRPBCR PR R I S T S RS R A, Ul
VIR s bR T 2 B s AR R I S e A, Fol (] A0 R Y
RN EE N S WIE LSS W, X5
Kirst 2 () BF 90 45 52— 50, A B Ab FH ) 0 % B
B, AR A T LG T /N 2R 2 R B AR
B, X 5 AH I g B A RARARE . T BE AR SR
VA L) Bt — 20 1 OK, R P R PR A, B
A& BH T FH 3 52 B A A ORI, A B ) 5 4 o ik T AR
AL, PN AR S S T B R AR
(A AH S BiF 9E 3R B, e 37 5 1) A B 2 VR 4 e bk s T
Zowm T g™, TR TR R R ) BN A 3R
G AR BE VR, R o e 22 P 3 vy, ) B S 2R R
i [ B e o NI DS E R = ) 1 =R 7 SO
HRBEUE I 5 4, AR EE T R — P K, A
MeES5E A CIRER DB S B REA AR
FERI 2, AW el RV /N R EZ S TR IR
50 o re A 8 R AL ) A1 AR
34 AFEIEBLIETHE Y8 < RFFE D7
AR i P 2E B, B VRO B AR E I, SR R
TERETE BT 5 B B B AN AH [F], SRR 5 R AR
WL 2 ) TE B LR B R 00 R, TE 4 00 R R FE AL
N o B B P A A R S I R v A AR T I R
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