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Abstract: The present study was designed to exploring the effect of forage diversity on productivity forage
chemical composition and soil nitrogen profile by well-grown forage species in Karst region of southwestern China.
The diversity effect including selection and complementary effect was employed to explore the underlying mecha—
nism. Forage species included four legumes White Clover ( Trifolium repens L.) Red Clover ( Trifolium retense
L.) Alfalfa ( Medicago sativa 1..) and Common Aeschynomene Herb ( Aeschyomene americana var. americana)
two nodegumes Green Bristlegrass Herb ( Setaria anceps Stapf ex Massey) and Broadleaf Paspalum ( Paspalum at—
ratum cv. Reyan 11.) . Experimental treatments included monocultures of six species and mixtures of 2 3 4 and 6
species in a standard randomized block design. Productivity forage chemical compositions soil nitrogen content se—
lection and complementary effects were determined. Result showed that forage species diversity enhanced forage pro—
duction and yield of CP except biculture. Forage species diversity showed a great impact on the nutritional value of
forages which was exhibit as decreased CP concentration and increased NDF and ADF concentration in the mixture
of forage. In addition forage species diversity also greatly affected the soil-plant N cycling which was exhibit as in—
creased crude protein production soil total N and available N. Analysis of relative yield and diversity effect indicated
that selection and complementary effect affected the diversity-ecosystem function and selection effect was the main
cause in our study. Selection effect facilitated some forage to grow in arid environment and thus impact on the pro—
ductivity and chemical composition of forage and soil nitrogen profile.
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R Tab.1 Chemical and physical soil characteristics of field site
s Soil characteristics Value
Chemical composition
pH  pH value 7.6
° /( g/kg) Total N 5.4
/( g/kg) Total P 1.0
/( mg/kg) Assimilable P 17.6
° /( mg/kg) Exchangeable K 91.2
/( g/kg) Organic matter 102.0
67 Physical characteristics
(0.2 ~2 mm) /% Coarse sand 3.2
? (0.2 ~0.02 mm) /% Fine sand 12.6
\ \ (0.02 ~0.002 mm) /% Silt 32.0
67 ( <0.002 mm) /% Clay 43.9
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Fig.1 Effect of different forage diversity levels on aboveground productivity ( A) and yield of CP ( B)
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Fig.2 Effect of forage diversity on net effect ( A) selection effect ( ¢) and complementary effect () (B)
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Tab.2 The t test of deviations from the null
hypothesis for net complementary and selection effect
versus zero at each diversity level Forage diversity ( )
l P
Forage diversity ¢ value P value ( )
2 -3.69 0.001™ ( )
Net effect 3 2.22  0.04"
4 4.64  0.001™ °
6 3.53 0.02" 4
2 -0.78 0.223
Complementary effect 3 0.29 0.387
4 171 0.054 (P<0.01) .
6 1.10  0.166 (P=0.001) .
2 -3.46  0.001™" (P<0.01)
Selection effect 3 3.20  0.003 N (P <0.001) 3
4 4.89 <0.001
6 3.08 0.018° ;36
: . P<0.01; . P<0.001. o °
Note: ™ . P <0.01; ™ . P <0.001. The same below.
3

Tab.3 Productivity and chemical composition of the planted forages species

2
Poduciy (ke (g gk

No-Legume
Setaria anceps Stapf ex Massery 66 45 395 664
Paspalum atratum cv Reyan 11 395 49 379 558

Legume

Trifolium repens L. 25 106 237 319
Medicago sativa L. 32 129 339 426
Trifolium pratense L. 62 77 372 424

Aeschyomene americana var. americana 133 121 324 411
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Tab.4 Effect of forage diversity on CP NDF (P <0.001) (P <0.001) (P<
and ADF concentration 0.05) . 4
Forage /( g/kg) /( g/kg) /( g/kg) 6
diversity cp NDF ADF 2
1 88 452 335
2 81 481 351 ( ) = -
3 57 570 376 ( )
4 66 504 369 N
6 56 550 376 ° (NH,"-N
SEM 2.9 ‘ 9.4 4.0 +NO, " N) (P>0.05)
P 0.001™  <0.001™ 0.002™
5 N N N
Tab.5 Effect of forage diversity on total N available N NH, *-N NO, ~-N and inorganic N in soil
/(g/kg) /( g/kg) /( mg/kg) /( mg/kg) /( mg/kg)
Forage diversity Total N Available N NH, "N 5 Inorganic N
1 3.89 1.16 15.3 8.1 23.4
2 4.00 1.33 16.4 11.2 27.6
3 5.02 1.50 15.1 10.7 25.7
4 5.28 1.50 13.7 10.3 24.0
6 4.53 1.58 14.9 10.0 25.0
SEM 0.12 0.03 0.29 0.47 0.61
P <0.001™ <0.001* 0.03" 0.12 0.07
3
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