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Abstract

In this study, we constructed a food chain model including plants, pests, bats and other species, and
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analyzed the effects of herbicide removal and species introduction on agro-ecosystems by differen-
tial equation model. The results showed that compared with the traditional agricultural model, the
number of plants began to gradually stabilize at the 30t month after stopping the use of herbicides,
and reached about 5 million plants at the 120t month. At the same time, the pest population has
remained stable at about 50,000, while the bat population has risen to about 1200. Under the action
of natural regulation mechanism, the whole ecosystem has gradually restored its balance. On the
basis of the above studies, the further introduction of small mammals and predators resulted in
significant changes in ecosystem structure and dynamics and increased biodiversity. The use of
chemicals is reduced, thereby significantly improving ecosystem stability and biodiversity. Finally,
it can be concluded that reducing chemical use has a positive impact on ecosystems, providing the-
oretical support for sustainable management of organic agriculture.
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Figure 2. Changes in plant health index over time
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Figure 3. Dynamic changes in species populations
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Figure 4. Changes in population sizes over time
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Figure 7. Changes in populations after introducing bats

B 7. SIS S PR AL

W AE ALY T A P LRI RE: i RO . B, BATREBIELL TR
RIBDFHENARLL: WiEBaF R #, Sb Bt . 5 i B R 5 R N 25 RS i 0 (1 5200
FEYI(PYFIRE AR AL - Wi 8 2 300 oL 150 e AL 1 T BRAT MR 5 i 0 0 A7 7 B 8 88 DAL 0 1) BB 36
AR TR

E AP T
%=’?I(1_KLIJ_:B1PI_7IB_771[_51313 13)
TR AL T 7
g=rPP[l—iJ—aIPPI—aIPPA+5PPB (14)
dr K,

DOI: 10.12677/hjas.2025.154063 515 ARl


https://doi.org/10.12677/hjas.2025.154063

BRBAZS,  WRIeH]

i g ol B AR AL R

——=@B[L~£J—yBB[ (15)

AL R I 7.

2) MR EISIN

FINEWEAE BRI, (LY STE, X B UM AL o
B IE(Bee) R AL TS 2

dB B
:ﬂn—@B[l—Eij—ymBl (16)
Horbe o NEEEIR, y, NEEX B BB ok
ARG RN
3 HT 2 BRER B ) N WE 5, FEY) S A (R WeiE . S S 2 M A BEAE XA RSk
SETEIREM o LSRRI J7 RE, WSS PP RN R )~ s RISl PPN AR S R AR E T

ELISEAN [R] 4 ol 0 5 250 PE P SR AR - P T T RO - I R R (L 1)

Table 1. introduces the comparison of bees and bats
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reproduction

Focus of Action  Control pests, indirectly promote plant growth Mainly promote plant growth through pollination
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Figure 8. Dynamic changes in organic and conventional agriculture over time
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