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Table 1 Plant density of each treatment
QbR T FiAE % B Plant density/ (Bf « /NX 1)
Treatment type MR BAE Switchgrass in monoculture MR- B 15 1B /E Switchgrass-alfalfa in mixed planting B 75 ¥ ME Alfalfa in monoculture
45 No. P2 P4 P6 P2M2 PaM4 P6M6 M2 M4 Mé6
kB Switchgrass 2 4 6 2 4 6 0 0 0
B Alfalfa 0 0 0 2 4 6 2 4 6
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Table 2 Growth characteristics of switchgrass for

different mixed ratios treatments

LRV

73 SYEERL ) HRIE
Ab¥ . . Biomass per plant/g
Plant height Tiller Root-shoot
Treatment 3, 3 R
/mm number ratio

Aboveground Underground

P2 66.55+1.06 a 7.5042.12 a 2.0440.04 a 3.0140.22 a 1.47+0.08 a
P4 63.95413.48 a 4.50£1.00 b 2.30£0.19 a 2.3340.39 b 1.0140.11 b
P6 54.28+10.97 a 4.834+0.98 b 1.084+0.17 b 1.66=+0.16 ¢ 1.5640.19 a
P2M2  63.65+11.10 a 7.50%0.71 a 2.39=%0.60 a 2.68+0. 85 ab 1. 114-0. 08 b
PAM4  71.53+4.25a 5.25%€1.71b 2.18%0.17 a 2.3940.28 b 1.1140.17 b

P6M6  55.37+12.04 a 4.33+0.82 b 1.23+0.33 b 0.99+0.15 d 0.8440.17 b

W RPRAE A E iR, AR RNE F 8RR A 1 E 2 57 8 3% (P<
0.05), FIa,

Note; Data are meanstandard deviation;different lowercase letters within the same

column show significant differences among treatments (P<C0. 05) ,the same below.
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Table 3 Growth characteristics of alfalfa at different mixed ratios treatments
Kb /3= 2 bicyicl AR P B B Mk 4t Biomass per plant/g AR L
Treatment  Plant height/cm  Stem diameter/ mm Root diameter/ mm Rhizobium number i |- F Aboveground b F # Underground Root/ shoot ratio
M2 19.35+3. 61 ab 1. 53740. 30 ab 1.5540.01 b 67.00%0.13 a 0.38+1.41 a 0.50+0.26 a 1.31+0.03 a
M4 24.50+2.36 a 1. 26=40. 16 bc 1.6240.40 b 24.7540.07 b 0.21+12.95 be 0.26+0.18 b 1.2440.04 a
Ms6 22.68+8.54 ab 1.7240.35 a 2.474+0.44 a 26.83+0.06 b 0.25+6.15 b 0.32+0.16 b 1.29+0.05 a
P2M2 12.30+1.84 b 1.10+0.18 ¢ 0.8340.10 ¢ 28.50+0.00 b 0.194+2.12 ¢ 0.144+0.02 b 0.754+0.00 b
PaM4 25.05+11.34 a 1.04+0.06 ¢ 1.2240. 30 be 13.50%+0.01 ¢ 0.12+1.91 d 0.10£0.19 ¢ 0.83+0.03 b
P6M6 15.68+1. 03 ab 1.0940. 21 ¢ 1.2140.17 be 10. 67+0.01 ¢ 0.09+2.34 d 0.07+0.07 ¢ 0.82+0.02 b

2.3 AN[FEHREAELB TR AE B MR REM
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Fig. 1 Biomass per pot of different treatments
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Table 4 RCI and RYT for total biomass of alfalfa and

switchgrass in various mixed ratio treatments

e AR TSI AR B 7= B A B
Relative competition index (RCI)/ % Relative yield total
Treatment
Ml A # Switchgrass BT Alfalfa (RYD
P2M2 0.51+23.76 b 61.83+7.02 ab 1.38+0.18 a
P4M4 —0.73+10.36 b 52.97+9.66 b 1.46+0.08 a
P6M6 19.1049.60 a 70.58+6.40 a 1.10+0.15 a
A A
3 Wit
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TERRAER R IBGRD . T A RIS Y% 2R
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Growth Characteristics and Competitive Ability of
Switchgrass and Alfalfa in Mixed Planting

GAO Yang' , AN Yu?* ,WANG Zhifeng' ,REN Wei' ,XU Ankai*
(1. Jilin Academy of Agricultural Sciences,Changchun,]Jilin 130124 ;2. Northeast Institute of Geography and Agroecology,Chinese Academy of
Sciences, Changchun, Jilin 130102;3. College of Resource and Environment, Northwest Agriculture and Forestry University, Yangling, Shaanxi
712100)

Abstract;: Legumes and grass mixed planting is one of the main patterns of pasture. To understand the yield performance
and competition of mixed pasture is significant for maintaining its stabile productivity. Switchgrass (Panicum virgatum
L.) and alfalfa (Medicago sativa L.) were mixed planting at different densities in this pot experiment. Growth indexes of
switchgrass and alfalfa were measured. Relative competition indices (RCI) and relative yield totals (RYT) were calculated
to assess the effects of competition and production when the two species mixed planting. The results showed that the
height of switchgrass and alfalfa had insignificant differences among planting density and forms which indicated slight
effect from intra-and interspecific competition. The tiller number and aboveground biomass of switchgrass were decreasing
with increase of planting density, but had insignificant difference between monoculture and mixed planting treatment
under the same planting density (P>>0.05), showing that the above two indicators mainly affected by intraspecific
competition. The belowground biomass of switchgrass,as well as stem diameter, root diameter, above-and belowground
biomass of alfalfa were bounded by intraspecific and interspecific competition. Especially the root - shoot ratio of
switchgrass and alfalfa, which dramatically decreased under low and high mixed planting density, indicated that the
interspecific competition mainly impacted underground part of switchgrass and alfalfa. The RCI values of switchgrass
were relatively small under low and medium mixed planting densities, while the RCI values of alfalfa were high under
each density, suggesting that the growth of alfalfa was suppressed by switchgrass. Although there was interspecific
competition between the two species in their mixtures,there was some degree of resource complimentarity (e. g. RYT>1).
In conclusion,the results observed in the study should provide a new insight in optimizing the cultivation of artificial
grasslands and facilitate prediction of biomass production.

Keywords : switchgrass;alfalfa;mixed planting; biomass;interspecific competition;intraspecific competition
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