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Distribution patterns of the biomass of Avena sativa and Vicia villosa in response to the
component density ratio of the grass species in a mixed-seeding grassland in alpine region
of Qilian Mountains Northwest China. ZHANG Jing ZHAO Cheng-zhang ™™ ( Research Cen—
ter of Wetland Resources Protection and Industrial Development Engineering of Gansu Province
College of Geography and Environment Science Northwest Normal University Lanzhou 730070
China) . Chinese Journal of Ecology 2013 32(2): 266-270.

Abstract: Plant density gradient can restrict the distribution pattern of plant biomass and thus
affect the performances of mixed-seeding grassland in ecology and production. From June to Sep—
tember 2010 a replacement series experiment was conducted to establish a piece of grassland
with mixed-seeding of Avena sativa and Vicia villosa in the upper reaches of Shiyang River Gansu
Province of Northwest China. Five treatments were installed according to the relative density of
A. sativa to'V. villosa i.e. 8:2 6:4 5:5 4:6 and2 :8 with the effects of the densi—
ty gradient on the distribution patterns of the biomass of A. sativa and V. vilosa studied. With the
decreasing relative density of A. sativa and the increasing relative density of V. willosa the root
biomass of A. sativa decreased first and increased then and decreased lastly while that of V.
villosa was in the contrary. The stem—and leaf biomass of A. sativa and V. willosa increased after
an initial decrease. With the growth of the grasses the allocation ratio of the stem biomass of A.
sativa and V. wvilosa in the five treatments increased gradually while that of the leaf—and root
biomass was in adverse. The adjustment of the resource allocation strategies of the mixed-seeding
grasses under the restriction of plant density gradient demonstrated the asymmetry of the light
competition of plant aboveground parts and the symmetry of the resource competition of under—
ground parts. The climbing growth of V. wilosa and its pressure on A. sativa stem made the plants
have higher allocation ratio of stem biomass and achieve the maximum resource use.
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annual mixed-seeding forage grass.
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2 Fig.1 Effect of density ratio on biomass of root stem
leaf of Avena sativa L. and Vicia vilosa Roth
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Table 1 Effect of density ratio on biomass allocation of root stem leaf of Avena sativa L. and Vicia vilosa Roth
A B C D E A B C D E
727 36. 18* 14.85*  21.50% 13.79 21.22° 34,728 24. 948 30. 06 9.45" 15. 54"
8-07 38. 16° 38. 60° 31. 68 23.27" 48.93" 48.79° 43. 66° 37.31%"  26.36" 41. 17"
817 41.47%  52.57%  37.44>  46.68"  52.82% 58.81%  33.68%  42.44  32.92% 48. 04"
827 40.15°¢ 50.89¢  43.21° 54.01¢ 60. 69¢ 58.89* 40.34*  55.65¢ 48.56¢ 62. 42¢
727 17. 40* 35.54%  22.02*  20.35" 39.67" 48.25° 48.73%  49.52%  19.95° 20. 83"
8-07 14.98* 21.01° 17. 52 20. 08" 26. 00" 41.47° 36. 26" 46. 15"  42.81" 38.39"
817 12.87*  13.59%*  13.58" 16.79%  21.28"™ 25.56%  31.93%  40.98"  54.24% 34. 64"
827 10. 64° 7.95¢ 6.54° 11.37°¢ 22.72¢ 27.39¢ 27.36°  28.58° 36.73¢ 23.00¢
727 46. 42° 49.61° 56. 49 65. 86" 39.11° 17.03° 26.33° 20.42%  70.60" 63. 64"
8-07 46. 86* 40.39*  50.80"  56.65" 25.07" 9.75¢ 20.08* 16.54®  30.83" 20. 44°
817 45.66%  33.84%  48.98" 36.53%  25.90" 15.63%  34.39%  16.59*  12.83"™ 17.32%
827 49.21° 41.15°  50.25° 34.63° 16. 60° 13.71° 32.30° 15.78¢ 14.71°¢ 14. 58°¢
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Table 2 Plant height of Avena sativa L. and Vicia vilosa Roth in mixed-seeding meadow
A(8:2) B(6 : 4) C(5:5) D(4 : 6) E(2 :8)
727 41.4£3.1° 31.3%1.5° 26.7+2. 8% 23.3+2.4° 22.1+1.7"
8-07 59. 7+3. 8" 49.7+3. 6" 40.4£3. 6% 42.1+4.3° 48.0+2. 5"
817 83.3+6.2% 55.2+6. 1% 44.2+8.2% 60.96. 1 62. 0+4. 9"
827 97.8+3.7° 68.3+8.3° 60.8+1.2° 89.7+3.9° 90. 8+5. 4°
727 21.6£2.4* 20. 410. 5° 17.1£3. 4% 14.9+2.3" 14. 4£0. 9"
8-07 39. 4+4.5° 33.2=+1. 8" 27. 42, 1% 29.3£2.7" 31.2+2.6"
817 55.1x1.0% 37.6+3.5% 33.545. 4% 42.2+5. 8" 45.2+5.6"
827 86.3+1.2° 42.4+5.7°¢ 36.5+8. 6° 60.3+4. 6° 65.9+6. 3¢
+
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