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Abstract: The aim was to explore whether crop plant could recognize its kin neighbors, and how it respond in
different environmental conditions. The interaction effects of three factors, including neighbor identity (kin plant,
non-kin plant and stranger plant), plant density and soil nutrient level, on the aboveground biomass allocation of
Setaria italica were studied by field experiments. The results showed that the net reproductive biomass allocation
and seed biomass allocation of S. italica planted with neighboring kins increased and the vegetative biomass
allocation decreased significantly than those planted with neighboring non-kins. Under high plant density, the
ear length, net reproductive biomass allocation and seed biomass allocation of S. italica in kin group were
significantly higher than those in non-kin group (P<0.05), while the vegetative biomass allocation was lower. As

soil nutrient level increased, the proportion of biomass allocation to seed of S. italica planted with neighboring kins
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significantly increased, while that of vegetative biomass allocation significantly decreased (P<0.05). It suggested

that S. ifalica can recognize its kin neighbors, and this ability was regulated by plant density and soil nutrient

level. Under high plant density and high soil nutrient level, the ability of S. italica to recognize its kin neighbors

tended to be stronger.
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Fig. 1 Diagram of experiment design. Blank box: Kin group; Vertical bars box: Non-kin group; Stripes box: Stranger group; H: High soil nutrient level;
L: Low soil nutrient level; 0.1 and 0.167: Plant spacing (m); A,—A,s: Seeds from the same mother plant of Setaria italica; A: Mixed seeds of S. italica; B:

Mixed seed of Panicum miliaceum.
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Table 1 Variance analysis between interactions of neighbor identity, plant density, soil nutrient and aboveoground biomass allocation of Setaria italica

BRW H TAB NRBA SBA VBA
Source F P F P F P F P F P F P
D 1 1650  0.000 2786  0.000  37.51  0.000 001  0.908 0.58 0447 117 0281
SN 1 1.05 0307 6631 0.000 1144 0.001 010 0754 2092  0.000  21.70  0.000
NI 2027 0767 114 0324 153 0222 1331 0.000 1028  0.000 749 0.001
D*SN 1 132 0252 048  0.489 156 0214 592 0.017 0.10  0.754 029 0592
DxNI 2 098 0378 473 0.010 233 0.102 9.01  0.000 758  0.001 313 0.047
SNXNI 2 091 0.405 0.14  0.870 079 0457 035  0.703 6.06  0.003 626 0.003
DXSNXNI 2 2386  0.06] 267 0073 027  0.765 038  0.682 293 0.058 456 0013

H: #&5; EL: B ; TAB: i L3 or S P ; NRBA: ¥ 258450 ; SBA: Fi AL /i ; VBA: EFRAEYE T ; D: %5 SN: -1

F257; NI GBS0

H: Height; EL: Ear length; TAB: Total above-ground biomass; NRBA: Net reproductive biomass allocation; SBA: Seed biomass allocation; VBA:

Vegetative biomass allocation; D: Density; SN: Soil nutrient; NI: Neighbor identity.
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Fig. 2 Effect of neighbor identity on above ground biomass allocation of Setaria italica. Different letters upon column indicate significant differences

at 0.05 level.
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significant differences at 0.05 level.
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