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ANidiaa  Related organisms living together could cooperate with each other according to kin selection theory of Hamilton,
even at a cost of individual fitness, which is contrary to the niche partition theory. Previous studies proved the kin selection
responses in some plant species. For example, plants show reduction of root distribution and other phenotypic changes to kin
neighbors than strangers, in order to deduce competition among kin neighbors. However, since only a few species have been
tested, kin responses of many other species remain unknown. In this research, we designed a pair-wise interaction model of
each two individuals from 8 families to test whether and how species of Lolium multiflorum L. responded to kin selection. After
the plants lifecycle, we measured for individual analysis the trait indexes of each plant including plant height, seed number,
length and number of clusters, number and area of leaf, branching number, leaf, stem and reproduction biomass. On the group
level we measured group leaf, stem, reproduction and root biomass. Our study showed less roots distribution in kin groups than
stranger groups (P = 0.007), but no significant difference in leaf, stem and reproduction biomass on the group level. However, on
individual level no significant difference was found between kin and stranger groups in either the measured traits (plant height,
seed number, length and number of clusters, leaf number, leaf area, branching number) or biomass (leaf, stem and reproduction
biomass). The results indicated that L. multiflorum L. responded positively to kin selection by reducing root competition in kin
conditions to increase group fitness, and that root response could be a useful and available indicator to kin selection.

w kin selection; phenotypic characteristics; biomass; root distribution; Lolium multiflorum L.
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Fig. 1 Changes of individual biomass (means = SE) under different

planting distances of Lolium multiflorum L.
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Fig. 2 Kin selection experiment design for eight families. Rectangles
represent flowerpots with same size (diameter of 9 cm, height of 8 cm).
A, B, C, D represent the offspring individuals (F,) of different mother
plants. Combination of same letters (eg. AA) means kin neighbors growing
together; combination of different letters (eg. AB) means stranger neighbor

living together; individuals partitioned by bar (eg. A/A) means plants living
solitarily.
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Table 1 Difference of group plants biomass allocation under different
treatments (using different families as stock resources)

LD PR SEI S Il TS GE
Item Kin/stranger/solitary treatment
D, 2
F/P-value F P
A ¥4 Leaf biomass 0.451 0.639
Z AW 4 Stem biomass 1.366 0.260
A 4 4= M) Reproduction biomass 0.661 0.519
A9 & Root biomass 3.823 0.025

3.2 AMRIKTE b R HR X SR IR R B NE R

— A PR R MO L M b TR 43 ) 2 ki
PR AR 20T LA, AW 58 v Bt A 0 4 1 45
L UL IS GBI S O S R S I 5 &S SR 7 S SN S
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Table 2 Individual plant tissues and biomass allocation under different
treatments (using different families as stock resources)
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0 244 Kin
B 3EELRA Stranger
&40 ® [FEI4H Solitary
S
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.2
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g 2.0
R 4 a2 a
Lor a a a
0.0 -
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P Ak A R R ST A5 2, SR BR AN [ T AR I 5 4 1 22 S B S . A b
AT B e 7R 3N [l Ak P ] 22 5 % (P < 0.05, LSD) .

Fig. 3 Plant group shoot biomass and root biomass under three
treatments. The tissue biomass means + SE were predicted from the models
with single plant corresponding tissue biomass as a covariate, so that the
effects of the inherent competition differences between several F1 seeds were
eliminated. Different letters upon columns indicate significant differences
among the three treatments (P < 0.05, LSD).
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Z£/4: ¥y Stem biomass 2.287 0.105
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Fig. 4 Plant individual tissue component characteristic (a, b, ¢) and biomass (d) under three treatments. The tissue biomass means + SE were predicted

from the models with single plant corresponding tissue biomass as a covariate,

so that the effects of the inherent competition differences between several F,

seeds were eliminated. Different letters upon columns indicate significant differences among the three treatments (P < 0.05, LSD).
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