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Table 1 The soil physiochemical properties
H (4 AHHLEL/ LR/ AR 2/ AL/ AL/
P (g+ kg™ (g+ kg™ (mg * kg™") (mg * kg™") (mg * kg™")
8.23 11. 24 0.65 93. 54 13.11 110. 2
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Table 1 Design of mixed sowing of alfalfa and E. sibiricus

K B ik
=} =N =N
iy (kffnf . WL i (kffnf . WL e
CK1 15. 00 100 10 — — 0
CK2 — — 0 30. 00 100 10
Al 3. 96 33 3 16.08 67 7
A2 3. 48 29 3 17. 04 71 7
A3 3.00 25 2 18. 00 75 8
A4 2.64 22 2 18.72 78 8
A5 2. 40 20 2 19. 20 80 8
Bl 3.96 33 10 16.08 67 10
B2 3.48 29 10 17. 04 71 10
B3 3.00 25 10 18. 00 75 10
B4 2. 64 22 10 18. 72 78 10
B5 2. 40 20 10 19. 20 80 10
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Fig. 1 Effects of mixed-planting ratio and mixed-planting
method on relative density of alfalfa population
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Fig. 2 Effect of mixed sowing ratio and mixed sowing

method on the relative yield of alfalfa population
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Fig.3 Effect of mixing proportion and mixing method on the
compretition ratio of alfalfa population
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Table 3 Correlation coefficient and correlation degree

of various competition indexes of alfalfa

b 1 X1 X2 X3 I Hery
Al 0.930 8 0.559 6 0.479 8 0.665 5 3
A2 0.478 4 0.850 1 1.000 1 0.765 5 2
A3 0.437 2 0.838 9 0.698 7 0.654 9 5
A4 0.738 1 0.455 4 0.393 5 0.535 7 8

5 0.641 2 0.615 3 0.534 6 0.599 7 6
Bl 0.824 9 0.879 7 0.731 4 0.8150 1
B2 1.000 O 0.345 1 0.334 2 0.571 7 7
B3 0.589 1 0.368 1 0.400 0 0.455 5 10
B4 0.474 6 0.461 8 0.579 6 0.502 4 9
B5 0.425 6 1.000 1 0.555 5 0.662 1 4
wl 0.351 2 0.342 3 0.306 5
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Fig. 4 Effects of mixed-planting ratio and mixed-planting
method on the relative density of Elymus sibiricu population
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Fig. 5 Effect of mixed sowing ratio and mixed sowing
method on the relative yield of Elymus

sibiricu population
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Fig. 6 Effect of mixing proportion and mixing method on the
compretition ratio of Elymus sibiricu population
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Table 4 Correlation coefficient and correlation degree value of

various competitive indexes of Elymus sibiricu

Ab ¥ X1 X2 X3 r’ HEFF
Al 0.869 7 0.681 6 0.777 2 0.777 0 2
A2 0.905 4 0.530 4 0.704 2 0.714 6 4
A3 0.533 0 0.422 4 0.735 2 0.570 8
Ad 0.852 9 0.343 3 0.354 0 0.512 4 10
A5 1. 000 0 1. 000 0 1. 000 O 1. 000 O 1
Bl 0.416 9 0.749 3 0.5216 0.559 6 8
B2 0.567 3 0.880 4 0.768 3 0.738 5 3
B3 0.524 1 0.581 4 0.516 6 0.539 5 9
B4 0.411 5 0.590 8 0.862 9 0.630 5 6
B5 0.403 9 0.536 8 0.947 4 0.641 4 5
wt 0.324 4 0.316 0 0.359 6

HEF 2 3 1

{EEX1%%i*ﬁﬁ%gyxz%%i*ﬁx‘jﬁ%,}(sﬁgi
g |



34 GRASSLAND AND TURF(2022)

Vol. 42 No. 1

2.4 REBIAHSEBEARXNEERZETESENHM
55 1 UM TR AR L SR A 7 AR AR R E W
TE P EA R E NN, Kb Ll B3 H AR TR R R
5 4 771,36 kg/hm® LR AL E A (CKD & T
43. 8% AR LR F (CKORE T 249. 1% ; Bk %
T2 (CK2) iy B 7 i e AR oo A4 B4 1 T H
o 1 821,43 kg/hm’ , 1fif HL. I % & 1% 22 1R 4% L1 1
B R B B e RS BRI (R 5)

552 ONE L & b F Y B B 1 RN E A
EfE,HP Bl A AR EE AN 7 292,73
kg/hm® B SEAE B AE (CKD #2123, 120, 85

P (CKO BB T 322, 1% ; ik 5% (CK2) 1)
B AR RO AL A TR R 2 684,57
kg/hm”, H# i Z& (CK2O | T 55.4% ., BEE
T 2 R A LU A 1 DR T B i B R IR

AR A B AL BER 3R % K 11 571. 70
kg/hm® , AABE T IR AL B 45 7 2 /i 7 25.2 0. #f
BT RR BT RS T 274.0 Y% A4 b
TR RAR Y 5 015, 75 kg/hm?  HAL T Bk 25 &
PPERET 62.1% . LAKEET R REZ &
22 R A L A9 F9 384 Jon ity e AV, L TR) A7 TR 49 A 3 A8 ) A7 R
b 3L AR TR R

x5

REBLGISEEAXTRERGETESE

Table 5 Effects of mixture proportion and mixture mode on hay yield in mixture

yog:l

B/ (g + b )

%1% % 2H AT
CK1 3 318.25+164. 27" 5923.02+573.91° 9 241.27+738.18"
CK2 1 366.67+51.96¢ 1727.574+19. 18" 3094, 24+32. 78
Al 3929, 3888, 41 5 251. 88=£506. 31" 9 181. 26594, 71%
A2 3 420.26+533. 09" 4 294. 44460, 28 7 714, 714472, 81¢%
A3 3 029.524+358. 14° 4 320. 234295, 04 7 349.75+179. 87
A4 1 821.43+21. 44 3 194.33£87.91¢® 5 015.76108. 64"
A5 3 085. 36+ 268. 89° 2 684.57+273. 33¢ 5 769. 93543, 22¢
Bl 4 278.974206. 20" 7 292.73+£482. 62¢ 11 571.704-688. 81°
B2 3 862. 04+ 62. 55 4 787.90£513. 95> 8 649. 94451, 40>
B3 4 771. 364462, 00° 3 963. 56778, 54 8 734. 92316, 54
B4 3 586.46+269.01" 3 145, 80+ 2. 55¢ 6 732.25+283. 36"
B5 3 227. 7242492, 43¢ 2 757.35+75. 87" 5 985. 08+ 568. 30"
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Effect of mixed planting ratio and planting method on
the productivity and interspecific relationship of
Elymus sibiricus and alfalfa in mixed
planting system

LI Ming, QI Juan, YANG Hang,SU Jing-long, WU Zhao-lin, JIN Xin

(College of Grassland Science ,Gansu Agricultural University ,Key Laboratory of Grassland Ecosystem ,
Ministry of Education ,Gansu Grassland Engineering Laboratory ,China-US Center for Grazing
land Ecosystem Sustainability ,Lanzhou 730070 ,Gansu,China )

Abstract: This study investigated the effect of mixed planting ratio and planting method on the productivity
and interspecific relationship of Elymus sibiricus and alfalfa in mixed planting system. The experiments included
different planting ratios of E. sibiricus and alfalfa (2:1,5:2,3:1,7:2 and 4:1,denoted by 1,2,3,4 and 5) and
planting methods (inter line and same line,denoted by A,B). The number of branches/tillers, grass yield, rela-
tive density (RD), relative yield of population (RY), relative yield total (RYT) and interspecific competition
rate (CR) of mixed grassland in the second year of establishment were measured. The influence of mixed seeding
ratio and seeding method on the inter-species relationship was analyzed using gray correlation analysis. Further-
more, the optimal mixed planting ratio and planting method for mixed planting of E. sibiricus and alfalfa in the
Loess Plateau were determined. The results showed that the annual grass yield of mixed grassland was the high-
est under treatment Bl. For both the first cutting or the second cutting,the RYT was the highest in A3 (RYT>
1). The gray correlation analysis showed that the comprehensive population advantage of alfalfa was better un-
der the alfalfa and E. sibiricus ratio of 1:2 than other ratios;the comprehensive population advantage of E. sibir-
icus was better with the E. sibiricus and alfalfa ratio of 1:4. The results suggest that the two mixed forages
could avoid competition to a certain extent,and there could be niche separation. The results also showed that the
competitiveness of alfalfa gradually decreased after the first mowing, and the competitiveness of E. sibiricus
gradually increased. The optimal treatment was intercropping mixture with the alfalfa to E. sibiricus ratio of 1:
2 in the inter line.

Key words: alfalfa; Elymus sibiricus ;mixed seeding grass;interspecific competition



