KHOA HOC CONG NGHE

XAY DUNG HE THONG DEM SAU KEO MUA THU
(Spodoptera frugiperda J. E. Smith) TRONG
KIEM SOAT CANH TAC NGO (Zea mays L.) TAI VIET NAM
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Sau keo mua thu (Spodoptera frugiperda]. E. Smith) 1a mot trong nhiing loai gay hai nghiém trong cho cay
ng6 (Zea maysL.). Tai Viet Nam, su thi€éu hut vé mat co sé ha tAng da gay han ché cho viéc téng hop s6 liéu
vé su xuat hién ctia quan thé sau keo mua thu trén dong rudéng. Bai bao nay gioi thiéu vé thiét bi dém sau
keo mua thu truedng thanh tr dong va dua ra cong thong tin cung cap s6 liéu cap nhat theo thoi gian thuc vé
dién bién cta sau keo mua thu tai Viet Nam. Cu thé, thiét bi duoc thiét ké dua trén bay sau truéng thanh st
dung pheromone. Cac cam bién duoc tich hop vao thiét bi nham dém s6 luong sau trudong thanh bi bay va
thu thap thong s6 moi trieong, bao gom nhiét do va do 4m khong khi. Trong diéu kién nha luéi, thiét bi dém
sau da thé hién tinh hiéu qua trong viéc bay sau truéng thanh dua vao pheronome va sy chinh xac trong
viec dém sau bi bay. Toan bo dir liéu tai cac vi tri dat bay, bao gdm so luong sau by theo thoi gian thuc va
thong s6 moi truong duoc phan tich bang cong cu hoc may, tir d6 cung cip thong qua trinh duyét web va
ung dung dién thoai. Két qua ctia nghién cttu nay dé xuat mot giai phap hiru hiéu trong viec bay va dém sau,
tir @6 dua ra canh bao vé su xuat hién cia sau keo mua thu tai Viet Nam.

Tt khéa: Cdm bién, dém, LoRa, ngé, sau keo mua thu, thiét bj.

1. BAT VAN BE

Ngo6 (Zea mays L) duoc xem la mot trong
nhiimg doi tuong cay trong quan trong hang dau trén
thé gioi [1] va & Viet Nam [2]. Day 1a ngudn luong
thuc chinh cho con nguoi, 1a nguyén liéu san xuat
thitc an chan nuoi, dong thoi co thé duoc st dung dé
cai thién san xuat nhién liéu sinh hoc [3]. Canh tac
ngd bén virng duoc xem 1a chién luoc phat trién lau
dai cia nganh nong nghiép, tir d6 mang lai hiéu qua
kinh t€ cho cac nong ho va gidi quyét van dé an ninh
lwong thuec.

Tuy nhién ciy ngé hién nay dang chiu anh
hudng rat lon tir cac yéu to bat thuan phi sinh hoc va
sinh hoc. Trong d6, sau keo mua thu (fall armyworm,
FAW), dién hinh 1a loai Spodoptera frugiperda J. E.
Smith, dugc ghi nhan 1a mét trong nhiing nhom sau
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hai c6 tac dong manh nhat dén sinh truéng va phat
trién ctia cay ngo, dac biét ¢ giai doan cay non (2 14
dén 3 14), lam nang suat ngo trung binh hang nam
giam 21% - 53% & chau Phi trong giai doan nam 2015 -
2017 [4]. K€ tir khi phat hién tai Viét Nam [5], FAW
da phat tan va lan rong ra dién tich canh tac ngo tai
céac tinh phia Bac [6], [7]. Thuc trang nay dat ra van
dé phai nghién cttu va phat trién cong cu phat hién
va du doan su xuat hién cia FAW trén dong ruong.
Dua trén kién thic vé su hap dan con trung boi
pheromone [8], mot s6 mo hinh bay pheromone da
duoc phat trién [9], [10]. Tuy nhién, cac bao céo vé
giam sat FAW dua trén bay pheromone trén dong
rudng van con han ché [11].

Muc tiéu ctia nghién ctru nay nham xay dung
thiét bi dém FAW ty dong va thiét 1ap céng thong tin
cung cdp dién bién cia FAW tai cac tinh phia Bac.
Cu thé, hé thong dém FAW duoc thiét ké dua trén
thiét bi bay str dung pheromone ctia FAO (2020) [12]
két hop voi cac cong nghé cam bién va bo vi xir ly.
Sau do, thiét bi dém FAW duoc thit nghiém chic
ning bay va dém sau trong diéu kién nha lusi. Cudi
cung, phuong thirc truyén dix liéu va cong thong tin
vé FAW tai céc tinh phia Bac duoc xay dung dua trén
s6 lieu thu duoc tai hién truong.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

- Cac ca thé FAW duoc nuoi va cung cap boi Bo
mén Con trung, Khoa Nong hoc, Hoc vién Néng
nghiép Viét Nam [6].

- Mo hinh FAW theo mo ta cia FAO (2020) [12]
stt dung pheromone dic trung cho loai S. frugiperda

[8].
2.2. Phuong phap nghién citu

- Phuong phap thiét ké diém thu thap d lieéu: mo
hinh bay FAW [12] duwoc st dung va tiy chinh mot
so chi tiét dé gan cac thiét bi phan ctmg (Hinh 1). Cu
thé, cam bién vat can hong ngoai (infrared proximity
sensor) E18D80ONK va cam bién nhiét do va do 4m
(temperature va humidity sensor) DHT21 AM2301
duoc st dung d@é thu nhan thong tin. Bo vi xtr ly
(micro - controller) Arduino Uno R3 [13] duwoc khai
thac xtr Iy tac vu don gian ctia cdm bién theo mo ta
trong nghién cttu ctia Chen H. va Markham J. (2020)
[14]. Bo thu phat tam xa (long range transceiver)
LoRa Shield SX 127X duoc stt dung dé truyén tai da
lieu qua s6ng LoRa dua theo nghién ctiu ciia Akhter
F. va cs (2019) [15]. Theo do, pin sac lithium - ion
(Lithium - ion battery) 18650 [16] duoc st dung dé
cung cap nguon dién cho hé thong.

D

Cam bién v&t can hing ngoal
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Arduino Uno R3
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Cam bign nhigt 46 va 69 4m
DHT21 AM2301

Hinh 1. C4u hinh hé théng dém FAW

- Phuong phap tht nghiéem dém sau trong diéu
kién nhan tao: FAW thu thap va duy tri trong nghién
ctru ctia Tran Thi Thu Phuong va cs (2019) [6] duoc
st dung lam vat liéu cho thit nghiém. Theo @0, sau
duoc nuoi trong cac hop duoc bao boc bang vai man
(nhiét do duoc duy tri 28 + 1°C), b6 sung 14 ng6 lam
thitc an [12]. Sau dong kén duwoc chuyén ra nha ludi
c6 kiém soat cac diéu kién moi truong, tiép theo,
pheromone dic trung cho loai S. frugiperda [8] duoc
chuén bi trong long dung cta thiét bi, sau do bo tri

Module truyén mﬁn?(

bl - Lora Shield SX 127

treo cach mat dat 1,25 m [12]. He thong dém duoc
kiém tra trén giao dién website va doi chiéu voi s
luong FAW bay.

- Phuwong phap xay dung tram thu nhan tin hiéu
tir mang cam bién va luu trir dit lieu dam may: Cong
nat mang Dragino LoRa LGO01-S duoc st dung dé
nhan dir lieu tir cac thiét bi dém FAW thong qua
phuong thtc truyén thong song LoRa theo mo ta cta
M. Pirino va cs (2021) [18]. Theo d6, dir liéu vé so6
luong FAW va thong s6 moi truong theo thoi gian
thuc tir cac diém thu thap truyén dén cong gateway
nay duoc gti lén tram luu trit ddm may bang giao
thic internet hoac 3/4/5G. Cudi ciing, mot giao dién
truc tuyén duoc thiét ké dé biéu dién so liéu cho
nguoi dung.

8. KET QUA VA THAO LUAN

3.1. Xay dung mé hinh dém siu keo mua thu
béng cong nghé cam bién

Ay w g B

b N , : |
1: Ling dyng pheromona 3 Prlu trén 5 Long dng phu T, Cim bin DHT21 AM2301 9 Truyen Bdng Lora Shield 5X 127X
Z Nap frén 4: Git dumg s8u B Cam bign E48-DAONK & B3 i xir iy Arcuine Unc R 10: Pin sac [hium-an 18550

Hinh 2. M6 t4 chi tiét ctia hé théng by sau keo muia
thu truyén théng (A) va dém sau keo
mua thu te dong (B, C)

bé xay dung thiét bi FAW tu dong, hai cam bién
vat can hong ngoai E18D80NK va cam bién nhiét do
va do am DHT21 AM2301 duoc lua chon dé tich hop
vao heé théng bay FAW co ban [5] nham thu thap di
lieu vé sau va thong s6 nhiét do, d6 4m cua moi
truong (Hinh 1 va 2). Cu thé, hé thong bdy FAW
truyén thong c6 4 chi tiét, bao gdm nap trén, long
dung pheromone dic trung cho loai S frugiperda
[8], phéu trén, ong, phéu duéi (Hinh 2A). Theo do,
cam bién E18-D8ONK duogc tich hop vao long cta
phéu trén, 12 noi buém FAW bay xuéng do hip dan
boi pheromone, qua d6 thuc hién chic nang phat
hién buém FAW. Doéng thoi, cam bién DHT21
AM2301 duoc gan vao hop ngoai chita cac thiét bi
phan cting dé thu thap thong s6 moi truong. Tiép
theo, bo bo mach vi xit Iy Arduino Uno R3 [13] duoc
stt dung dé nhan dix liéu ctia hai cam bién. Sau do, dir
lieu duoc gt téi bo thu phat tam xa LoRa Shield SX
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127X [15], tai day di lieu sé dwoc ma hoa va gti di
thong qua song LoRa. Pin sac lithium - ion 18650 [16]
duoc két noi dé cap nguon cho hé thong. Cuéi cung,
toan bo cac thiét bi phan cting duoc bo tri trong hop
ky thuat chong nudc theo tiéu chudn IPX6 va dinh vi
vao phan phéu trén va gié dung sau ctia hé thong.
Toan bo mo ta chi tiét caa hé thong dém FAW tu
dong duoc minh hoa & hinh 2B va 2C. Trong nghién
ctru trude day, cac chi tiét phan ctimg cau thanh thiét
bi dém FAW ciing da duoc ghi nhan trén nhiéu hé
thong dém thong minh. Cu thé, cdm bién vat can
héng ngoai c6 chic nang xac dinh khoang cach dén
vat can bang héng ngoai, tir d6 cho phép thuc hién
phép dém so6 luong vat can chuyén dong qua khong

gian hep, da duoc 4p dung rat phd bién trong thiét bi
dém thtc an [17] va kiém soat s6 ltong nguoi ra vao
[18]. Twong tu, bo vi Xt ly Arduino ciing duwoc sit
dung dé lap trinh tuong tac voi thiét bi phan ctmg.
Voi loi thé 1a mot nén tang phan cing ma nguén mé
(open - source hardware), Arduino cho phép lap trinh
boi nguoi dung voi muc dich khac nhau, dién hinh
nhu cam bién, dong co, dén [13]. Trong nghién ctru
nay, thuat toan duoc bo vi xt Iy Arduino thuc hién
dém FAW da duoc thi€t ké va minh hoa & hinh 3.
Nhu vay, he thong dém FAW hoan thién ti€p tuc
duoc khai thac dé thir nghiém kha niang dém sau
trong diéu kién nha luoi.

Khéi déng ddng hd thoi gian thire
Sé hwrong sau count = 0

iém tra
cd sau roi
vao ba;

count = count + 1

[

-

Cap nhat dir liéu cam bién nhiét
do, do am va sé lwong sau hién
tai

l

lora

Poéng goi div lidu va truyén qua hé théng

[

Hinh 3. Luu d6 thuat toan tai thié€t bi d&m sau keo mua thu

3.2. Thit nghiém kha ning dém sau keo mua thu
tee dong trong diéu kién nha luedi

Dé danh gia kha nang dém FAW cua thiét bi, thi
nghiém mo6 phong trong nha luéi da duoc thiét ké.
Cu thé, thiét bi dém, chira pheromone dan du FAW
[8] duwoc treo cach mat dat 1,25 m theo huéng dan
cua FAO (2020) [12]. Sau giai doan truong thanh
(budm) duoc tha vao nha ludi va quan sat. Két qua
theo doi cho thdy, s6 luong sau truong thanh bi bay
(7 con) khop voi dir lieu truyén vé tir hé thong bay
FAW tu dong (Hinh 4), dong thoi nghién cttu khong
ghi nhan su xuat hién cta cac loai buém khac trong
binh chira sau.

32

Hinh 4. Két qua dém sau keo mua thu trong thiét bi
twong tmg dir liéu trén website
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Nghién ctru da chi ra rang, thiét bi dém FAW sit
dung cam bién vat can hong ngoai thé hién két qua
dém s6 luong sau bi bay chinh xac. Két qua nay cho
thdy, st dung cam bién vat can hong ngoai (do trong
khoang cach ngan) 1a phu hop voi thiét bi dém FAW,
khong xay ra sai s0. Bén canh d6, cac nghién ctu
truoc day da chi rarang, S frugiperdala loai khong co
tinh huong quang [4], nhung dic biét bi hap dan boi
pheromone [8]. Vi vay, thiét bi d&¢m FAW dua trén st
dung pheromone mang lai hiéu qua trong viéc bay.
Trong nghién ctru trudc day, thiét bi dém dua trén bay
pheromone hap dan loai Matsucoccus thunbergianae
cting da duoc phat trién, cac mo hinh hoc may da
duoc phat trién dé dém s6 luong ca thé bay voi do
chinh xac hon 95% [9].

3.3. Xay dung cdng thong tin cung cip dir lieu
siu keo mua thu trén thyc dia cho nguoi sit dung

kit do
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Hinh 5. M6 hinh hé thdng dém sau keo
mua thu tai Vit Nam

Mot trong nhiing muc tiéu cta nghién ctru nay
nham xay dung hé thong toan dién cap nhat so lieu
vé su xuat hién cta FAW tai cac khu vuc trong ngo
tai Viet Nam. Cu thé, cac di liéu tir cac thiét bi dém
ctia ttmg ving duoc déng gdi va truyén phat thong
tin bang module thu phat tim xa LoRa Shield SX
127X [15]. D€ thu nhan dit liéu tir nhiéu thiét bi dém
FAW, nghién ctu da st dung b6 nhan do liéu
Dragino LoRa gateway LGO01-S thong qua phuong
thiec truyén thong khong day tam xa nang luong thap
(song LoRa). Str dung song LoRa trong truyén tai dit
lieu tt cam bién cing duoc ghi nhan nhu mot
phuong thitc truyén thong phé bién trong & cac he
thong quan ly va kiém soat nong nghiep [19]. Tiép
theo, toan bo dir lieu vé s6 lwong FAW va thong so

Tram thu
thip dit liéu n

moi truong (nhiét do va do 4m) theo thoi gian thuc
tai cac diém thu thap tiép tuc duoc truyén lén tram
lru trit ddm may theo phuong thuc truyén thong
song Internet hodc 3/4/5G. Toan bo mo hinh heé
thong dém va du bao FAW duoc minh hoa & hinh 5.
Dua trén so liéu tir cac thiét bi dém FAW duoc lap
dat, nghién ctu da xay dung céng thong tin FAW
Vietnam (http://fawvietnam.xyz:1880/ui) duwa trén
ngon ngir 1ap trinh Node-RED @€ cung cap mot cach
toan dién thong tin vé su bién dong (ting/giam) cta
FAW tai Viét Nam, ciing nhu moi twong quan gitra su
xuat hién cta FAW va diéu kién moi truong (Hinh 6).

Tiép theo, mot trong nhitng wu diém cta hé
thong dém FAW tu dong 1a hiéu qua dau tu. Theo do,
cac dang cam bién, bo vi xtt ly, bo thu/phat dir lieu
qua soéng LoRa déu la nhimg chi tiét thong dung,
kinh phi dau tu thap (mot thiét bi dém FAW tu dong
c6 chi phi < 1 triéu déng), vi vay phu hop voi diéu
kién nghién cttu & Viéet Nam. Hon nira, sit dung séong
LoRa 1a mot trong nhimg phuong thitc truyén thong
tam xa, tiét kiém hiéu nang [17].

i 1550

Théng Tin Chung

5 Rl ' o

Hinh 6. Giao dién cta céng théng tin FAW Vietnam

4. KET LUAN

Heé thong dém FAW tu dong duoc thiét ké dua
trén cam bién moi truong va cam bién vat can hong
ngoai két hop véi bo vi xtt Iy Arduino. Dt lieu duoc
thu thap va truyén dén may cha thong qua truyén
thong tam xa, tiét kiém nang luong gitp hé thong c6
thé hoat dong thuong xuyén va lién tuc ngoai hién
trueong.

Thtt nghiém trong diéu kién nha luoi cho thay
hé thong dém FAW dua trén bay pheromone hoat
dong 6n dinh va hién thi so6 lieu chinh xac.
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Nghién ctu da xay dung dwoc céng thong tin
FAW Vietnam cap nhat dit lieu vé diéu kién moi
truong va so luong FAW tuir cac diém thu thap. Hé
thong dém FAW c6 gi4 thanh ré, dé lap dat. Vi vay
phu hop véi diéu kién trién khai hé thong tai Viét
Nam.

Trong thoi gian t6i, mo6 hinh hoc may két hop di
lieu s6 luwong sau, diéu kién thoi tiét nham dua ra
canh bao xu hudéng gay hai ctia loai sau keo mua thu
sé tiép tuc duoc nghién ctru phat trién.
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ESTABLISHMENT OF THE FALL ARMYWORM (Spodoptera frugiperda]. E. Smith)
COUNTING SYSTEM FOR MAIZE (Zea mays L.) MONITORING IN VIETNAM
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Summary

Fall armyworm (Spodoptera frugiperda ]. E. Smith) has been considered one of the most devastating pests
of maize crops (Zea mays L.). In Vietnam, the data on the occurrence of fall armyworm population in the
field has been not comprehensively reported due to the lack of facilities. In this study, we introduced an
automated fall armyworms (adult moths) counting system and a website providing real - time information
about fall armyworm in Vietnam have been introduced. Particularly, a counting system has been designed
based on the traditional pheromone traps. The sensors have been merged into the instrument to count the
frequency of adult moths and together record the temperature and humidity data. In the greenhouse
conditions, the specificity of pheromone - based traps and the accuracy of counting function have been
exhibited. The whole data, including the real - time amount of trapped insects and environmental
conditions, has been analyzed based on the machine - learning method, consequently, send to the Internet
browser and applications. Taken together, our study could provide an effective insect counting tool for the
forecast of the fall armyworms in Vietnam.

Keywords: Sensor, count, LoRa, maize, fall autumnworm, instrument.
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