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Two-dimensional poisonous weed invasion model based on birth and death process
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Abstract: In order to understand the mechanism of edible pasture invaded by poisonous weeds in China
and protect the sustainable development of agriculture and animal husbandry, a two-dimensional poison-
ous weed invasion model was established. Based on the invasion of local edible pasture system by exot-
ic weeds, the average biomass and mean survival time of the ecosystem were calculated by modeling.
The spatial distribution data of local edible pasture and poisonous weeds were obtained by computer
simulation method, and then the hypothesis test of spatial distribution types was carried out. The results
showed that the edible pasture with block growth would not grow when the environmental capacity was
reached. After adding the block growth to the edible pasture, the aggregate distribution time point of edi-
ble pasture was pushed from the 8th time point to the 12th time point, and the aggregate distribution
time point of poisonous weeds were advanced from the 8th time point to the 6th time point. After add-
ing the invasive item to the poisonous weeds, the aggregate distribution of edible pasture changed from
the 8th time point to the 9th time point and the poisonous weed were advanced by a time point. There-
fore, the block growth of edible pasture and the invasion of poisonous weeds could affect the spatial dis-
tribution of the population, both of which delay the accumulation of edible pastures, and made the time

for the aggregation of poisonous weed to advance.
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Fig. 1 Two-dimensional spatial distribution of edible pasture at different time points (k=100 g/m?)
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Fig. 2 Two-dimensional spatial distribution of edible pastureat different time points (K=50 g/m*)
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have invasive items (K=50 g/m’)
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Table 1 Spatial distribution of edible pasture and poisonous weeds in three simulation case

L 5 Tk i Fif 18] 45 Time point

Simulation Method Population 1 4 5 6 7 8 9 10 11 12 13 - 50
AR TERE Y H BT R AR Al B4k Edible pasture U UUUUAAAAAA - A
LV WN s Mean crowding index  #: 7% Poisonous weeds U UUUUAAAAAA - A
Edible pasture KIS RER Ik WL Ediblepasture U - U U U U A A A A A A = A
;ﬁ:iitizd( David & Moore method #:Z%%% Poisonous weeds U UUUUAAAAAA - A
poisonous weeds Morisita 1545 A AR Edible pasture U UUUUAAAAAA - A
without invasion Morisita’s index HEZ4H Poisonous weeds U UUUUAAAAAA - A
AIEHCREE R E I R bR Al FE Edible pasture U UUUUUUUUAA - A
BRETLAR Mean crowding index  HEZ1¥ Poisonous weeds U UUAAAAAAAA - A
Edible pasture with 3 55 /R 57k Al AT Edible pasture U UUUUUUUUAA - A
block growthand  David & Moore method #44# Poisonous weeds U UUAAAAAAAA - A
poisonous weeds 1. oien Hapn A48 Ediblepasture U - U U U U U U U U A A - A
without invasion Morisita’s index R4 Poisonous weeds U UAAAAAAAAA A
A ECEAA BHA . ST E R AR ] T Edible pasture U UUUUUUAAAA A
HAREAAR Mean crowding index  #:Z%E% Poisonous weeds U UUUUAAAAAA A
Edible pasture with 71 588 /5y i A4 Edible pasture U UUUUUUAAAA A
block growthand  payid & Moore method 744 Poisonousweeds U -+ U U U U A A A A A A - A
poisonous weeds e sk AT Bdible pasture U UUUUUAAAAA A
with invasion Morisita’s index TEZL T Poisonous weeds U UUUAAAAAAA A

URREI S0 s AREREE T, U represents the uniform distribution; A represents the aggregate distribution.
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