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art 1: The Seven Phases of ASF from 2018 to 2025, Reflecting on Historical Trends

ASF, 2018F8HEXIRIE, MIBEE

BN— I RENERR

ASF, first reported in August 2018, has changed the pattern and trend of

the pig industry from being unfamiliar to familiar, as a virus and

infectious disease
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The Seven Stages of the Past from the Perspective of October 2024
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2018.8—2025.91F XAV CFEMER
2018.8—2025.9 The past seven years and seven stages

E—%#, 2018.8-2019.8, RFFABNERE. FRWN-FIRRE,

The first round, from August 2018 to August 2019, adhered to the principle of not immediately clearing the group and learned the detection-
elimination method;

ET®, 2019.9-2020.8, FREFTE, ARVERE"

The second round, from September 2019 to August 2020, involved learning the method of resuming production without using "live vaccines";
=, 2020.9-2021.8, FEEESAEWEHE” KAZSEHE

The third round, from September 2020 to August 2021, revealed that vaccine production cannot be conducted with live virus and identified airborne
transmission;

FME, 2021.9-2022.8, 5 HRFELEGNFRERL, INRESSEE

The fourth round, from September 2021 to August 2022, is to not blindly adhere to precise elimination and eradication, but to recognize airborne
transmission;

ERHE, 2022.9-2023.8, FEMESEE. EHRIAE-BR HEXEBERESISL,

The fifth round, from September 2022 to August 2023, focuses on blocking airborne transmission, using "flow investigation-elimination" or
regional elimination to control and purify the environment;

ERE, 2023.9-2024.8, EAT=SPEMT, T RFENERA,

The sixth round, from September 2023 to August 2024, implemented air blocking and achieved a complete victory. Conversely, the control group
failed;

L%, 2024.9-2025.8, HERITREKM. MER/N FEBNEKR. RIEESSEEROLZI. BET. BT

The seventh round, from September 2024 to August 2025, had the lowest historical prevalence, the smallest loss, and the largest capacity release. It
verified the discovery, prevention, implementation, and effectiveness of airborne transmission;

F/\B, 20259-2026.8, BEHEFHE. ARIE. EHEEHE

The eighth round, from September 2025 to August 2026, is about respecting history, studying patterns, and guarding against repeating the past



Al it © Therefore:

1. TENEE, BRIKEHEE,

1.The past seven years represent the journey we have traveled;

2, DR, DER. ZHR. 2%3. 2. &7, BAENBEZT SRR,

2. Make fewer mistakes, be less complacent, show more respect, learn more, listen more, and practice more, because African swine fever
is a disease that will not be defeated by any resistance;

3. BECFIFMNEEHEIE, EANBARANBTUBEARD: RHFEAFIRFURAMLIHEESEREEAH, XHIE
L ERRN“BET", BRZASFHEEENAEH.

3.In the past seven years, major technological applications in the field of African swine fever prevention and control can be summarized
into two: early elimination and eradication technology within the population and the discovery and application of field airborne

transmission. These two items are the "initiators' that drive industrial revolution and are major events that change the pattern of ASF

prevention and control.
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Part 2: Observation and verification of ASF airborne transmission

ASFEREENE SIEIEHTZ: ASF Airborne Transmission Observation and Verification Study:
B e &M el fl: Timeline review:

202058, — M ERBIRE, KT EAFBREUTE ERER

In May 2020, a case was abnormal, challenging the classic elimination and eradication methods, and requiring review and reflection;

202083, EENMBMERY, HHUEFENDLRREARGRES, HRUREMY, 52020152 5HIRE, FENREEE;

In the winter of 2020, the external environment of the pigsty tested positive, especially after severe sandstorms or strong winds. The air intake frequently tested
positive, which was different from before 2021. Suspicions and doubts increased;

202154, WIEZBMNFIBREURARTZERHERNEY KSeE, Ba N EEL,

In early 2021, it was verified that the classic elimination and eradication technology method should be expanded within the population, and the eradication time
should be extended,;

2021.12.21, EX T “IFEMIEERE", FXMEZ BRI MEGEERIE

On December 21, 2021, the term "non-contact transmission" was defined, and multiple spontaneous actions and hardware configurations were adopted for
verification;

20221F, WIEANAI L,

In 2022, conclusions from verification and testing were drawn;

20232, EREREIE TR,

In February 2023, the "Houlang Forum" hosted by Nanjing Agricultural University reached an industry consensus;

2023.6, F—REHABEEENARREN S

In June 2023, the first research report on field transmission was published;

2023 ZZE, —RRWIE;

In the winter of 2023, a major verification will be conducted;

20245108, FEFEARAR, BEHRE BEXRARTHTEHHRKRE

In October 2024, the Li Man China Pig Husbandry Conference released a summary report, which essentially represents the consensus of the industry;
2024-2025, Ft#®, LHFEAREHT HEEE HEMNRITRE, ETFRRERE, BALURRFERAFBRILRREMST —ENRAZE.
In the seventh round from 2024 to 2025, the north basically controlled the "inter-field transmission", achieving a historic low epidemic level. The rapid recovery of
production capacity in the north also provided certain technical support for the blowout development of the free-range model in Shandong.
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2018-20204F 2021 S mode of

® [
R T R transmission
S REERR{EHE High-contact transmission 0 Traditional prevention and control methods are
FSEAE Mainly wild virus gradually losing their effectiveness has Changed
o =
FEERIBR Precisely eliminate \ gﬁ%ﬁﬁéﬁ '
3EFE 3 weeks of eradication . Multlplfr strains coexist
© RUATEHSEEK

The eradication process is taking longer
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Direct or indirect contact with infection New perspective: Non contact transmission?
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#52: Legend 2:

20205FF =LK, JeotXAMEZEEREN, MEES M EEZXIEXEXO. SiERSimnpEE,
HREZ NS EREHE. 7R, SRAERE.
Since the winter of 2020, the number of positive farms in the northern region has increased, and positive
detections have been found in ventilation inlets, filter cotton, and other monitoring areas in multiple positive farms.
More and more people suspect the spread of aerosols in fields, farms, and barns.
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Filter cotton Fan end Positive air in the building
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Quantification of airborne African swine fever virus after @ o
experimental infection
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{&3%. Currently, only a few studies have reported that ASFV can spread over short distances under

specific humidity and temperature conditions in experimental settings.

SEWEA: Reference viewpoint:

ASFVRIEZSHRIFREIR 14-19min  (FEXSZEE61% - 80% , i@E20.6-21.0°C) ;

The half-life of ASFV in the air is 14-19 minutes (relative humidity 61% - 80%, temperature 20.6
-21.0 °C);

R RIEFASFVESR4R, SSEARTHRIGHAY, £25-30K, BmERIEILISIX
1032TCID50/m3;

On the 4th day after pigs were vaccinated with ASFV, positive results began to be detected in air
samples. On the 25th to 30th day, the virus content can reach up to 103-2 TCIDs,/m3;
SRS RR LIS NEE—REE BTEE =SS,

The detection sequence of the virus within the shed is as follows: pigs that were directly exposed
to the virus, pigs in the same enclosure, pigs in adjacent enclosures, and finally, pigs that came
into contact with the air;

SCINEEMT, ASFVESEREIRE2.3m,

Under laboratory conditions, the airborne transmission distance of ASFV is 2.3 meters.
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Validation: aerosol transmission between two barns under field conditions
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FIGURE 1
Schematic map of two ASFV-positive piggeries and areas of aerosol-associated samples.

BiAHREIATSME: The pig farm meets the following conditions:
BERENEYIZRERE, BizpicsBaiReFIRKRS, NMFEASESRAIXEE;
The farm has complete biosecurity measures and is equipped with automatic feeding and watering systems, eliminating the risk of human contact contamination;
BMFENAR. MRUREFAEGIBBEEESEXNINZIA, TEEMERXY;

The personnel, materials, and waste disposal channels for each building are relatively independent, with no physical overlap;

FTE1IR1S21985°C 3o HPRISMELURIETRSZ IS,

All feed was treated at 85°C for 3 minutes to ensure no viral contamination;

BMMEREESMRUUNTE, BRIREXANTEAR, EILHBRKIREERIEZE.

The entire site includes multiple similar production rooms, but only these two have been affected, ruling out the possibility of water source infection.
Xiaowen Li, et al. Front Vet Sci. 2023




2. 4582, Results

Date

Pig
Room A Aerosol
Air outlet (dust)
Aerosol outside

Pig
Room B Aerosol
Air inlet (dust)

FIGURE 2
ASFV detection in pigs and aerosol-associated samples in Rooms A and B. Cells in red color: ASFV-positive; cells in green color: ASFV-negative;
number in red cells: Cq value of gPCR (Mean+SD); “/": no detection.

o TEARE, SBREARERANZAN, HFEEMREERISE24R, REFS RSB ISKRIFEAZRME. NBXNOXRERNMEFRERIRAKS
EMtt, F—EEMPEEEF24R. NFBISKHR, CAENBISKIFRE N EES, RBRSENLETES.

® [n Building A, the aerosol sample initially tested positive on Day 6 and remained positive until Day 24, despite negative samples on Days 12 and 15. The dust
sample collected from the air outlet finally tested positive on Day 9 and remained positive until Day 24. From Day 15 onwards, the Cq value showed a downward
trend, indicating that the virus was enriched in the dust.
EBtRE, HISKEGUEINEX WIS mE. TH, CoEEE2IREETE. B—X, BREWIEHENY,
In Building B, positive dust collected from the air intake was first detected on day 15. Moreover, the Cq value significantly decreased on day 21. On the same day,
pigs were also tested positive.
FRE Z [ERNES A mEER IR,

The air sample between the two barns tested positive on Day 9.



. R ERBIGUE3. Verification of dust transmission

Air outlets in Room A

Air inlets in Room B

%%COVID-HE’\J TEEBRIAR DA, FEATRSRIHX O ESR I,
. (ER EATTENARERIE X OFMBEFEERIHNX AREKR SN EHFR. b
J= T EIEFH TEFOHAER, LRSS ST Dh,

Based on the research method for dust transmission of COVID-19, fluorescent
powder was placed near the air outlet of Building A. After 3 days, dust samples were
collected from the surfaces of the air outlet of Building A and the air inlet of Building B
using the aforementioned method. Subsequently, the gauze was unfolded and
photographed under dark conditions to visualize the presence and distribution of the

fluorescent powder.

IWEEIFTR, 3XRfE, FEAGSHXOMBFRESHXORIZ M _EERREREIR
MR, IR A BEMAREHERERIBIES.,

As shown in the diagram, after 3 days, fluorescent spots were observed on the
gauze at the air outlet of Building A and the air inlet of Building B, indicating that dust
may have spread from Building A to Building B.
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Summary: ASFV airborne transmission

B EHEREAKERISE R UK E R,

B The second industrial technological revolution following the introduction of African swine fever into China;
BT e X RN ER

B Maintained the "stubbornness of pig farming" in the northern region;

B ERiEE, BIEBHEMREMRE), ZEXEXREWRHNARHN,

B [n the second rise, the fattening farm is more flexible and agile, enjoying the dividends of this revolution;

B T WIIRATTE), FXNUEH, 2T RBEIRAXNEFET 28 S LR EFE R0 KL .

B The consensus and action of the whole industry have proved to be the turning point for promoting the

revitalization of pig farming in the north and the watershed of the "seventh round of dissemination".
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Part 3: Seasonal Air Filtration and Its Application Practice
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BFrom discovery to experimentation
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BFrom experiment to practice

W\ SC R B

BFrom practice to improvement
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Experiment 1: Stmulation of Air Filtration Effect
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Simulated aerosol, collector and verification

(Judged by nucleic acid positivity, with ASFV

inactivated before the test)
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INGE: Summary:

1. REFZRM,

1. Consistency of concentration;
2. RYEFFEEME;

2. Time continuity;

3. SHAMEMREREEMX

L LA
B W o BB o B 3. There 1s a positive correlation between
g Mg R g M . o
#H B o B O+ Ik = contact with the group and infection
z I g I8 % pe 2
= w B i e
= R



L2 BiESEEESITNE

Experiment and Practice 2: Positive Pressure Air Filtration in Fattening Houses
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"Liaocheng University High-
efficiency Circular Farm"
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<A Inside the barn
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BRI —e B % s
NG BHET TR 90%, FEAF3E84.96%
Summary: The prevention efficacy of the
intervention is 90%, with a retention rate of

84.96%
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Practice 3: Air filtration transformation of breeding farm
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F9 MERV15
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Bk 622-1990 brife
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F9 MERV15
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E10 MERV16

PERb ML KTk ABS IOHE, AN BERET HLREAC
PERRA T MR MRBHL, GLREIIBUA, A

PR EERRATTECER (%) HERE | INEED
e B BE2 b=} % e
0.30~1.0pm | 1.0~3.0pm | 3.0~10.0pym

MERV 1 N/A N/A E;<20 E<65 75
MERV 2 N/A N/A E;<20 65<E<70 75
MERV 3 N/A N/A E;<20 70<E<75 75
MERV 4 N/A N/A E;<20 75<E 75
MERV 5 N/A N/A 20<E;<35 150
MERV 6 N/A N/A 35<E;<50 150
MERV 7 N/A N/A 50<E;<70 150
MERV 8 N/A N/A 70<E;<80 150
MERV 9 N/A E;<50 85<kE; 250
MERV 10 N/A 50<E,<65 85<E; 250
MERV 11 N/A 65<E,<80 85<E; 250
MERYV 12 N/A 80<E,<90 90<E; 250
MERV 13 E,<75 90<E, 90<E; 350
MERV 14 75<E;<85 90<E, 90<E; 350
MERV 15 85<E;<95 90<E, 90<E, 350
MERV 16 95<k, 90<E, 90<E; 350
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Wik} Pa
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MZ/GE66 RFIiTl 85 & SH1MH - fd
JAE m*h 7 500 1000 1250
HIK /1 Pa
(£5%) MZ/GEB6-F9 11 25 32
HIEA 4 Pa
(£5%) MZIGEBE-E10 15 30 39
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L4 . & & #a0peration and maintenance, inspection and replacement
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Part 4: Summary of the whole article
m BT B SRS RAREE DR SRR,

B The prevention, control, eradication, and resumption of production for African swine fever still rely on
the biosecurity system;

WL DT/ R RS R MR R SEREF CRIUAITRENEERR, NiZx%
TIEERY. Tl R EAMRE N ST

B The discovery, testing, and implementation of dust-borne/aerosol/secondary pollutant transmission are
major contributions to the seventh round of low prevalence, and should be given positive, industry, and
other reasonable evaluations;

BENHS[LRESRERENSIETETNELER, UE T RITROAE,

B Scasonal air filtration 1s currently a practice that 1s in line with the reality of production in the north and
captures the patterns of epidemics;

B =SS RV AP AN O 2L 2 5/ \ B IO HkAK

B The maintenance and sustainable use of air filtration is the challenge for the eighth round.




BRESD @ V2 7
Fegd o X 12 5 AL 5
<= /J College of Agriculture and Biology of LCU

N o X %

a®” LIAOCHENG UNIVERSITY

HHR A !
Thank you all!

Bl KR S = P
College of Agriculture and Biology, Liaocheng University

LWZRARFR (IAILE) FFIEHRE

Shandong Hebang (Liaoning University Co-construction) Pig Research Institute
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Innovative team of "Swine Infectious Disease Prevention and Control and
High-efficiency Production" of Liaocheng University




