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NGHIEN CUU KHA NANG CHAP NHAN HE THONG TUOI TU PONG
TRONG CANH TAC LUA THONG MINH O PONG BANG SONG CUU LONG
Nguyén Hong Tin'*, Luong Vinh Qudc Danh?,
Nguyén Thanh Tam', H6 Chi Thinh',
Vi Anh Phép', Lim béng Vinh®, Lé Anh Tuén*
TOM TAT
Nong nghiép thong minh (CSA) ting dung két noi van vét (Internet of things - IoT) 1a m¢t xu thé san xuit
thich Gng bién d6i khi hau. Bai viét nay trinh bay tinh uvu viét va ddnh gid kha ning nhan rong ctia hé thdng [oT
trong canh tac lda tai Dong bang séong Ctiu Long (PBSCL). Nhiét do khong khi, nhiét d¢ dit, &m do khong khi,
cuong do dnh sdng va muc nudc trén rudng la nhiing thong s6 dugc thu thap va tich hgp trong hé thong IoT.
S6 liéu thu thap dugc luu tri, truy xudt, cho phép xt Iy va phan tich nham dy bdo va khuyén céo céc can thiép
ky thuét thong minh trong canh tdc lda. M6 hinh ADOPT véi nhiing hgp phan ban chit hé théng IoT, dic diém
noéng dan ting dung IoT, hiéu qua valgi ich ctia IoT va tinh tién dung cua IoT trong canh tac lda dugc st dung
dé mo phong kha ning chdp nhan va phét trién ki thuat IoT trong canh tac lua thong minh & PBSCL. Két qua
nghién ctu cho thay ky thuat IoT rat hiiu ich so véi canh tic lta truyén théng vé tinh tién loi va hiéu qua tai
chinh. Ty 1é néng dan chip nhan ting dung sti dung IoT c6 thé dat t6i 90% trong thai gian hon 15 ndm. Su chdp

nhan nay tly thudc vao nhiing yéu t6 va giai phap can thiép lién quan dén IoT va ngudi st dung.
T khoa: Canh tac lda thong minh, thong s6 mdi truong rudng lta, IoT, mé hinh ADOPT

I. PAT VAN PE

Dbong bang song Ctiu Long dugc xem la “Vya
lta” va viung san xudt nong nghiép trong di€ém cua
Viét Nam. Vung nay cung cidp dén 50% san lugng
lta quéc gia (90% lugng gao xudt khdu cta Viét
Nam), 65% lugng thiy san nuéi trong va 70 san
lugng cay an trai dugc san xuat tii PBSCL (GSO,
2020). Tuy nhién, DBSCL dugc Uy ban Lién Chinh
phu vé Bién d6i khi hau (IPCC, 2014) nhan dinh
la mot trong ba dong bang trén thé giGi dé bi ton
thuong véi bién d6i khi hdu (BDKH) nhu nuéc
bién dang, nang han kéo dai va xAm nhép mén. Dé
thich ting v6i béi canh trén, Chinh phu Viét Nam da
ban hanh nhiéu chinh sach va hanh dong ting pho.
Nghi quyét 120/NQ-CP ban hanh ngay 17/11/2017
vé phat trién bén viing viing DBSCL thich ting véi
BDKH va Quyét dinh 324 va 825 hudng dan thuc
hién Nghi quyét 1a nhiing minh chiing. Trong cac
chinh sach trén, nong nghiép thong minh thich ting
v6i bién d6i khi hau (Climate Smart Agriculture
- CSA) la mot noi dung dugc khuyén khich phat
trién. Dong hanh véi Chinh Pha Viét Nam, cac t6
chtic nhu Ngan hang thé giéi (World Bank), T6

chtic Hgp tac Phat trién cta Dic (GIZ), Quy quéc
t€ vé phat trién nong nghiép (IFAD), Bo Ngoai giao
va Thuong mai Uc (DFAT) ciing quan tim dén ky
thuat CSA. Gan day, nghién ctu stt dung dat thong
minh véi khi hdu khu vic Dong Nam A & Viét
Nam (Climate Smart Land Use in ASEAN-CSLU)
da chi ra cac hé thong san xudt thong minh CSA
(Nguyen Hong Tin, 2021). Trong s6 do, ing dung
IoT (Internet of Things - két n6i van vat) dugc xem
la mot dang CSA. D€ phd trién va nhan rong cac mo
hinh CSA & DBSCL rit nhiéu yéu t6 can xem xét,
tt ngudn luc ndng dan, hiéu qua mo hinh CSA cho
dén tinh tién dung cia mo6 hinh. Hién tai, c6 nhiéu
cong cu danh gia su chap nhén ting dung ky thuat
mdi trong san xudt nong nghiép nhu moé hinh hoi
quy nhi phan (ham binary logistic), cdng cu phan
tich nhén t6 kham pha (EFA) hay cong cu ADOPT.
Trong s6 d6, ADOPT la cach tiép can két hgp maéi
dugc gidi thiéu trong nghién ctiu cho danh gia kha
nang nhan rong ky thuit maéi. Xuat phat tii boi canh
va nhu cau trén, nghién ctu nay dugc thuc hién
nham d€ dy doan kha nang chdp nhan va su phat
trién ctia mo hinh CSA trén laa st dung cong nghé
IoT ¢ BDBSCL.

''Vién Nghién ctru Phat trién Dong bang séng Ciru Long, Dai hoc Can Tho
2B0 mon Dién tir - Vién thong, Khoa Cong nghé, Pai hoc Can Tho

3 Phong Kinh té thi xa Ngd Nam, tinh Soc Trang
*Vién Nghién ctru Bién d6i Khi hiu, Pai hoc Can Tho
* Téac gia chinh
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II. POI TUQNG, PHUONG TIEN VA PHUONG
PHAP NGHIEN CUU

2.1. Déi tugng nghién ciiu

Déi tugng va phuong tién nghién ctiu bao
gom phiéu phong van nong dan, cong cu ADOPT
(Adoption and Diffusion Outcome Prediction Tool)
phién ban small holders trén nén Excel theo cach
ti€p can ctua GeoffKuehne va cong tac vién (2017).
Ngoai ra, hé thong giam sat va diéu khién ting dung
cong nghé IoT phuc vu canh tic Ita dugc bo tri trén
rudng ctia ndng dan tai diém nghién ctiu.

2.2. Phuong phap nghién ctu

2.2.1. B tri mo hinh ky thudt CSA

M6 hinh CSA trong nghién ctu nay gom hai
hop phan, ky thuét canh tac laa theo mdt phai 5
giam va tng dung IoT. 1P5G gom st dung giong
xac nhén, giam lugng giong, phan, nudc, thudc bao
vé thuc vat va giam that thoat sau thu hoach trong
canh tac lua. IoT gébm 5 bo phén chinh hoat dong
theo nguyén ly ctia hé thong gidm sat va diéu khién
tudi nude trén dong rudéng nhu so do trong hinh 1.

2.2.2. Thu thdp sé liéu

Hé thong IoT gom 5 bo phan chinh hoat dong
theo nguyén ly giam sat va diéu khién tuéi nudc

Cam bién lap trén dong rudng

May Bom

trén dong rudng nhu so do trong hinh 1: (1) Nut
cam bién dugc lap dat trén rudng dé€ thu thap 05
thong s6 da néu phuc vu canh tac lta theo quy trinh
1P5G. Dii liéu thu tai nit cam bién truyén vé Bo
diéu khién trung tdm qua két ndi mang khong day;
(2) Bo diéu khién trung tam (CPU): Tiép nhéan di
liéu tli nut cam bién, xt ly va truyén dén May chu
dam méy (Cloud server) dinh ky thong qua dudng
truyén internet Wi-Fi/GPRS/3G. CPU gti cic tin
nhin SMS canh bao dén nguoi dung khi mot thong
s6 moi trudng nao do vuot qua gia tri ngudng cai
dat trudc. Ngoai ra, CPU cing diéu khién hoat
dong cta may bom nudc; (3) May chu dam may:
Dii liéu ctia 05 thong s6 dugce gti t6i May chu dam
may bdi CPU d€luu trii va xu ly; (4) Mdy bom: May
bom dién véi cong sudt phit hgp theo dién tich rudng
lda dugc stt dung dé bom nudce (vao va ra) cho rudng
va thuc hién tit 1énh bom/ngét do CPU gtii dén; (5)
Thiét bi di dong: May tinh xach tay, may tinh bang,
dién thoai thong minh dugc cai dat mot phan mém
ting dung cho phép ngudi dung xem di liéu luu tri
trén Mdy cht ddm méy vao moi thsi diém khi ¢
két noi internet. Dii liéu dugc truy xudt va luu tri
trén nén tang khic d€ phuc vu cho viéc phén tich.
Ngudi dung diéu khién hoat dong mdy bom tii xa
thong qua phan mém ting dung cai dét trén thiét bi
di dong.
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Hinh 1. Hé thong IoT v6i 5 hgp phén cho thu thap s6 liéu rudng lua

58



Tap chi Khoa hoc va Céng nghé Néng nghiép Viét Nam - 56 07(128)/2021

Trong nghién ctiu nay, 05 thong s6 quan trac
dugc thu thap ti hé thong IoT va dung cu truyén
thong (nhiét ké, 4&m ké...) gobm nhiét d6 khong khi,
nhiét do dit, dm do khong khi, cudng do anh sing
va muc nudc trén rudng. SO liéu dugc thu théap lién
tuc sudt 01 vu laa (95 ngay), véi khoang thoi gian
30 phut dugc cép nhat 1 1an. Ngoai ra, s6 liéu kha
ndng chip nhan ky thuat IoT dugc thu thip thong
qua 02 hoi thao d4u bo tai Trai Giong Ving Liém
va Trai Giong Long Phu vé6i 70 ndng dan. Nong dan
dugc tham quan hé thong IoT va tra 16i trén phiéu
danh gid dugc chuén bi sdn vé6i 22 cau hoi c6 noi
dung tap trung vao 04 thanh phén chinh ctia mo
hinh ADOPT (Brown et al, 2016) nhu trinh bay
dudi day.

a) Nhom nong dan anh huéng kha ning tim
hiéu vé mo hinh IoT

ADOPT

Predict. Inform. Engage.
© CSIRO, Public Release

Smaltholder ADOFT

Version 1.0 2016

Please don't forward this copy on to others, it Is freely
downloadable from www.CSIRO.au/ADOPT. Any feedback
is always appreciated via the Updates tab below.

b) Loi ich tuong do6i cho nong dan

c) bic diém kha ning c6 thé hoc dugc cua ky
thuat IoT

d) Loi ich tuong d6i cua ky thuat IoT
2.2.3. Phan tich s6 liéu

Dii liéu vé thong s6 mdi truong cta dong rudng
dugc gtii dén may cht ddm may bdi Bo diéu khién
trung tadm d€ luu tri, xd ly. Hé thong thiét ké su
dungnén tang IoT ThingSpeak ctia hang Mathworks
dé luu trti va hién thi s6 liéu. S6 liéu dugc chuyén
sang nén tang Excel d€ phan tich. Véi s6 liéu thu
thap tu Bang hoi dé danh gia kha nang chdp nhan
va nhan rong ting dung mo hinh IoT trong canh
tac laa, di liéu dugc nhép, tich hgp vao moé hinh
ADOTP phién ban danh cho Small holders d€ phan
tich duéi day (Hinh 2).

Save

Home | How to Use ADOPT | Use ADOPT | Concept & Background | Settings | Updates | License |
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ADOPT: The Adoption and Diffusion Outcome Prediction

ADOPT is designed to help users think about and analyse how an agricultural innovation
will be adopted within a given population. It does this by the three aims of:

Predict

ADOPT alms to identify a likely peak axtent of adoption within a specific target population
of farmers and the likely time for reaching that peak. It focuses on a particular innovation
within a particular population and does not aim to predict adoption behaviour of individuals.

Inform

ADOPT encourages users to consider the influence of a structured set of factors affecting
ption. The i

jon that it p s helpful in informing R, D & E gi
Engage
ADOPT engages R, D & E s and p wers by involving them in the process and
making adaptabilty knowledge and considerations readily available and und

You can begin by selecting the How to Use ADOPT tab above.

Hinh 2. Giao dién phdn mém ADOPT trén nén Excel

2.3. Thoi gian va dia diém nghién ciu

Nghién ctiu ndi chung va hé thong IoT dugc
thuc hién tai rudng trinh dién suét 02 vu lta Dong
Xuan (11/2019 - 02/2020) va He Thu (05 - 07/2020)
tai Trai Giong Long Phu huyén Long Phu, tinh Soc
Trang va Trai Giong Long Ho, huyén Long Ho, tinh
Vinh Long dé néng d4n tham quan, theo doi su van
hanh va danh gia.

II1. KET QUA VA THAO LUAN

3.1. Dii liéu quan tric dong rudng

Két qua nghién ctiu trinh bay trong hinh 3 va
hinh 4 1a thi du v€ s6 liéu thu thap qua hé thong
IoT tai rudng lua. Qua két qua nghién ctiu cho thay
diém ctia hé thong IoT trong thu thép di liéu quan
trac trén rudng lda so véi cac do dac truyén thdng.
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Trong céc lan kiém tra so sanh ngau nhién, khong
c6 su khac biét y nghia thong ké gitia di liéu do dat
ti IoT va dung cu tuyén thdéng. Trong do6, néi bac
nhdtla s6 liéu qua hé thong IoT dugc ghi nhén, cap
nhat lién tuc trong sudt vu lda d€ c6 mot chudi s6
liéu lién tuc theo thai gian, bo s6 liéu nay sé rat hitu
ich cho viéc xti ly, phén tich va khuyén cdo cac ky
thuét canh tac lda nham gidm chi phi san xudt va cai
thién nang sudt, chat lugng va lgi nhuan trong canh
tdc lua. Uu diém tht hai 12 it, hodc khong c6 sai s6
gitia cac lan quan sat do khong c6 can thiép thao
tac ctia con ngudi nhu cach thu thép s6 liéu truyén
thong. Ngoai ra, s6 liéu thu thap ti hé thong IoT
tiét kiém thoi gian, nguén nhan luc va khong doi
hoéi nhan vién ky thuat do dac chuyén nghiép nhu
cach thu thép s6 liéu quan tric truyén théng. Sau
cung, s6 liéu thu thap qua hé théng IoT dugc truc
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ti€p luu tri vao may chu, cho phép xem, truy xuét
va xt ly qua cac ting dung trén dién thoai thong
minh va cdc phdn mém trén mdy vi tinh. Nhiing uu
diém nay khang dinh tinh hiéu qua ctia hé théng
IoT trong cdng tac quan ly trang trai va hoach dinh
san xuat. Tuy nhién, han ché cta hé théng chinh la
chi phi d4u tu ban dau kha cao so véi thu nhap cua
nong dan. Mot hé thong IoT cho quan sat 05 thong
s0 nhu trong nghién ctiu nay, it nhat dau tu khoang
70 - 90 triéu dong, tuy theo nhiing lua chon lap dat
va bao hanh. S6 von trén la qua cao so v6i thu nhép
ctia ndng dan cé dién tich canh tac trung binh nho
hon 1ha/hd. Song néu nhiéu nong dan c6 dién tich
canh tac lua gin va diéu kién tuong tu nhau, hodc t8
hgp tac hay hgp tac xa véi dién tich ving san xuét
tti 120 - 150 ha, dau tu hé thong IoT la rat hiéu qua
vé cong dung va chi phi.
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Hinh 4. Dién bién muc nudc tai rung lia céng nghé IoT

Xét vé hiéu qua tai chinh, két qua trinh bay trong
bang 1 cho thay, chi phi san xudt lda theo ky thuat
truyén théng cao hon ting dung IoT. Muc chi phi
nay bao gom tit ca bién phi (khdng tinh chi phi co
hoi thué dat) nhu giong, thu6c bao vé thuc vat, phan
boén, chi phi bom tu6i va chi cong lao dong. Trong
nghién ctu nay, ky thuat truyén thong cé chi phi

60

cao hon mo hinh IoT bdi vi do thiéu thong tin tham
van, nong dan ludn st dung nudc du, nhiéu hon nhu
cau cay lua, tit d6 chi phi bom tudi cao hon. Tuong
ty, chi phi phun thuéc bao vé thuc vét va phan bén
cua ky thuét d6i chiing cao hon mo hinh ting dung
IoT trong canh téc lua bai vi nong dan phun thudc
ngtia, bon phan nhiéu hon nhu cau cay lua trong
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khi hiéu qua st dung thap. Mat khac, do thuc hién
ky thuét canh tac lda thong minh nén mo hinh IoT
cho nang suit lua cao hon ky thuat san xudt truyén
thong, nhiing yéu t6 nay da gép phan lam ting hiéu
qua md hinh IoT so véi ky thuat truyén théng. Nhin
chung, gitia m6 hinh truyén théng va IoT, cac muc
bién phi la co ban giéng nhau, chi chi phi bom tuéi
va vét tu phan bon va thudc bao vé thuc vat 1a khéc
nhau, mé hinh truyén théng chi nhi€éu hon mo
hinh IoT. Tuy nhién, han ché ctia hé thong chinh la
chi phi dau tu ban d4u kha cao so véi thu nhip caa
noéng dan. Mot hé théng IoT cho quan sat 05 thong

s0 nhu trong nghién ctiu nay, it nhat dau tu khoang
70 - 90 triéu dong, tuy theo nhiing lua chon lap dat
va bao hanh. S6 von trén la qua cao so véi thu nhép
ctia nong dan c6 dién tich canh tac trung binh nhé
hon 1 ha/hd. Song néu nhiéu nong dan cé dién tich
canh tac lta gan va diéu kién tuong tu nhau, hodc t&
hop tac hay hop tac xa véi dién tich ving san xuat
tt 120 - 150 ha, dau tu hé thong IoT 1a rat hiéu qua
vé€ cong dung va chi phi. Trong nghién ctiu nay, hiéu
qua st dung ctia hé thong vé quy mo dién tich san
xudt dugc quan trac hon 200 ha.

Bang 1. Hiéu qua tai chinh ting dung IoT va ky thuat truyén thng trong canh tac lda

Don vi tinh: 1.000 vnd/0,1ha

Long Ho Long Phu
IoT Truyén thong IoT Truyén thong
Téng chi* 1810 2038 2169.5 2317.5
San lugng (kg) 780 720 650 610
Téng thu 8190 7560 6825 6405
Loi nhuan 6380 5522 4655.5 4087.5
HQbV 3.52 2.71 2.15 1.76

Ghi chil: Cdc s6 liéu trong bdng trén dugc lam tron. *: Tong chi gom chi giong, thudc bdo vé thic vat, phan bén, chi
phi bom tudi va cong lao dong. Hau hét cdc muc chi giong nhau gitia hai mé hinh truyén thong va IoT, tri chi phi bom

tuGi va chi vat tu phdn bén, thudc bdo vé thuc vat.

3.2. Kha nidng phat trién mo hinh ting dung IoT
trong canh taclua

Hiéu qua tng dung IoT trong canh tac lua thong
minh dugc phan tich va nhan thay rét r6 rang & cac
muc phan tich trén. Tuy nhién, su nhan rong ting
dung IoT trong canh téc lda phu thudc vao nhiéu
nhom yéu t6 khic nhau bao gébm dac diém nong
dan, dac diém hé théng IoT cling nhu hiéu qua
va lgi ich cong cu IoT mang lai cho néng dan. Két
qua mo phdng kha ning chdp nhén va nhan rong
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Mirc dochap SOnim dat mie Nam tiém cfn
nhin mo hinh d¢ chap nhan IoT mmirc do chap

IoT cao nhit cao nhat

nhin cao nhit

ky thuét IoT trong canh tic lta dugc tom tat trong
hinh 5. Theo d6, mtic d nong dan chip nhan tng
dung ky thuat [oT trong canh tdc lGa c6 thé dat gan
90% s6 ho tai ving nghién ctiu trong khoang thoi
gian khoang 17 ndm. Thoi diém ty 1é ho dan tiém
can ty 1¢ trén la hon 13 ndm. L trinh sau 5 nam
trién khai c6 khoang 35% ho chdp nhén va s6 nay
tang 1én hon 80% sau 10 nam trién khai trudc khi
tiém can muc chdp nhan cao nhat khoang 13 nam
sau khi gi6i thiéu, trién khai hé théng IoT (Hinh 8).

80.9
34.3
Mitc Gochdp  Mikc dd chip
nhan sau 5 nidm nhén sau 10 ndm
trién khai IoT  trién khai IoT

Hinh 5. Mtic d6 chdp nhén ting dung mo hinh IoT trong canh tac lua
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Két qua trinh bay trong hinh 6 c6 4 nhém noi
dung dnh hudng dén ty 1é ho chdp nhéan st dung
IoT cao nhit gom dac diém ngudi sti dung hé thong
IoT (nong dan), nhém céu hoi chu dé 1 - 7 trong mo
hinh ADOPT. Nhom th hai (cu hoi 8 - 11) thudc
vé ban chat, tinh uu viéc cua hé théng IoT. Nhom
thii ba la hé thong khuyén nong, hé trg ky thuat (cau
hoi 12 - 15) va nhom thu tu la nhiing thay déi trong
thiét ké hé thong IoT d€ mang lai hiéu qua cho néng
dan. Trong nghién ctu nay, két qua mo6 phong du
dodn ring thoi gian dé ty 16 ho dat ngudng cao nhit
phu thudc chinh vao lgi ich thyc tién ma hé théng
IoT mang lai cho cong dong (tiét kiém chi phi san
xudt, tu van st dung vat tu dau vao hiéu qua). Ké
dén la hé thong ho trg ky thuét cho néng dan bao
gom hé thong khuyén nong. Khi nhiing yéu t6 anh

Sensitivity Analysis to Step Chang
Change In
Peak Adoption Level

250

hudng tac dong theo hudng thuén loi, thoi gian dat
ty 1é ho chdp nhén ky thuat IoT cao nhét la ngan
(mau xanh), ngugc lai sé lam ting thoi gian d€ dat
ty 1¢ ho chap nhan ky thuat IoT. Trong nghién ctiu
nay, ty 1é cé sinh ké chinh phu thudc vao hiéu qua
ting dung mo hinh IoT trén lGa (céu hoi s6 4), thu
nhdp mang lai cho ho khi st dung IoT trong canh
tac laa hién tai va tuong lai cho néng dan truc tié€p
tng dung (cau hoi 16, 17) va cho céng dong (cau
héi 19) cling nhu nhiing rti ro gap phai (cau hoi
21), su dé ting dung cta IoT (cau 22) la nhiing yéu
t6 quan trong, dong gép dén su phat trién hay han
ché ty 1¢ ndng dan ting dung IoT trong canh tic laa.
Moéi yéu t6 trén c6 kha ning anh hudng lam ting
hay han ché 10 - 15% s6 h¢ ting dung IoT.
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Hinh 6. Sy thay d3i ty 1é ho chdp nhan IoT cao nhit
Ghi chi: Truc tung la ty 1é nong dan chdp nhdn mé hinh IoT cao nhdt; truc hoanh la nhiing yéu t6 (cdu héi)
lién quan dén sy chdp nhdn mé hinh IoT ctia nong dan; step down va step up la ty 1¢ thé hién dp nhay gidm hay tang
ty 1¢ nong dan chdp nhdan mé hinh IoT khi yéu t6 tdac dong thay doi.

Tuong ty, hinh 7 trinh bay thoi gian ngan hay
dai dé dat ty1é ho ting dung IoT cao nhét trong canh
tac lda. Theo d6, nhiing yéu t6 nhu thach thic ngin
han n6ng dan dang do6i dién, kha nang st dung IoT
trong diéu kién nguon luc gi6i han ctia ho, su dé
nhan biét va danh gia tinh méi, phtc tap ctia IoT, su
tuong thich kién thtc va ky ning cia n6ng dan khi
st dung IoT trong hién tai va chi phi dau tu hop ly
dé van hanh hé théng IoT 1a c6 tdc dong nhiéu dén
viéc rut ngan hay kéo dai thai gian dat ty 16 ho ting
dung 90% tai cong dong viing nghién ctiu. Khi moi
yéu t6 trén dugc thay d6i theo chiéu hudng thuan
lgi hay han ché, su tang hodc giam thoi gian dé dat
ty 1¢ ho ting dung IoT cao nhat la tii 1 - 1,5 nam.
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Trong thuc t€ san xudt, ty 1é chinh xac nong dan
chdp nhan ky thuat IoT phai dugc kiém chiing
thong qua su dong thuédn, tham van cong dong. Tuy
nhién, két qua mo phong trong nghién ctiu nay giéi
han & mtic kham pha yéu t6 tac dong dén su chap
nhan cta nong dan, qua d6 d€ tham vén cho cong
tac khuyén nong va ho trg ky thuat trong canh tac
lua.

Hinh 8 cho thdy néu diéu kién hién tai, c6 90%
ho chdp nhan st dung ky thuat IoT sau khi trién
khai 14 - 15 ndm. Nhung néu cac diéu kién bi han
ché, ty 1é ho chdp nhan téi da chi hon 70%. Ngugc
lai, néu diéu kién dugc cai thién, kha ning ty 1¢ ho
chép nhan hé thong IoT la hon 90%.
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Hinh 7. Sy thay d6i thoi gian d€ ty 1& ho chdp nhén IoT cao nhét
Ghi chii: Truc tung la thoi gian nong dan chdp nhan mé hinh IoT; truc hoanh la nhiing yéu t6 (cdu héi) lién quan
dén sy chdp nhan mé hinh IoT ciia néng dan; step down va step up la d¢ nhay gidm hay tding thdi gian néng dan chdp

nhdn mé hinh IoT khi yéu t6 tdic dong thay doi.

Adoption Level S-Curve
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Hinh 8. Ty 1¢ h¢ chidp nhan IoT & di€u kién thuong, thuén lgi va han ché

Ghi chii: Truc tung la ty 1¢ nong dan chdp nhdan mé hinh IoT; truc hoanh la thoi gian, dudng cong gitia la kich bdn
dugc moé phong 6 diéu kién hién tai; dudng cong trén cung la kich bdn dugc mé phong khi diéu kién thudn lgi; duong
cong dudi cting la kich ban dugc mo phéng khi diéu kién bdt lgi vé ty 1¢ ndng dan chdp nhdn mé hinh IoT theo thdi gian.

IV. KET LUAN

Nghién ctiu nay da chiing minh sy thuan tién va
hiéu qua ctia ting dung hé thong IoT trong canh tac
lta thong minh. Théng s6 mdi trudng dong rudng
dugc thu thap va cap nhat lién tuc qua hé thong
IoT. Nhiing yéu t6 lién quan dén hiéu qua, lgi ich
ctia hé thong IoT, dac diém ctia hé thong, dic diém
nong dan (nguoi st dung) va cong tac khuyén néng
nang cao nang luc nong dan van hanh hé théng IoT
tac dong dén su chép nhéan phat trién va nhan rong
tng dung IoT trong canh tic lta. Néu cac yéu té
nay dugc cai thién, ky thuat IoT sé cu thé hoa trong
diéu kién thuc t€ san xudt, qua d6 cai thién hiéu qua
canh tac lua, nang cao thu nhap va doi song nong
dan. D€ giam thiéu chi phi dau tu cho hé thong,
nhiing nghién ctiu ché tao thiét bi cdm bién, noi dia

héa cac thanh phan ctia hé thong IoT la rat can thiét
trong tuong lai.
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Adopt model of automatic irrigation system
in smart rice farming in the Mekong Delta
Nguyen Hong Tin, Luong Vinh Quoc Danbh,
Nguyen Thanh Tam, Ho Chi Thinh,
Vu Anh Phap, Lam Pang Vinh, Le Anh Tuan

Abstract

Climate smart agriculture (CSA) using Internet of Things (IoT) is an adaptive production trend to climate change.
This article presents the superiority and evaluates the scalability of the IoT system in rice farming in the Mekong
Delta. Parameters including air temperature, soil temperature, air humidity, light intensity and water level in the
rice field were collected and integrated in the IoT system. Then, collected data was stored, retrieved, processed
and analyzed to predict and recommend smart technical interventions in rice farming. The ADOPT model with
components of [oT features, IoT application farmers’ characteristics, IoT efficiency and benefits, and IoT usability in
rice farming was employed to simulate the acceptability and development of IoT technology for smart rice farming
in the Mekong Delta. Study results showed that IoT technology is very useful compared to traditional rice farming
in terms of convenience and financial efficiency. The rate of farmers adopting applications of using IoT could reach
90% within 16 years. This acceptance depends on factors and interventions related to IoT and users.

Keywords: Smart rice farming, environmental parameters on rice fields, IoT, ADOPT model

Ngay nhén bai: 26/6/2021 Nguoi phan bién: PGS.TS. Mai Véan Trinh
Ngay phan bién: 08/7/2021 Ngay duyét diang: 30/7/2021

PHAN LAP, TUYEN CHON VA PINH DANH VI KHUAN Bacillus TU PAT TRONG
DINH LANG CO HOAT TINH DOI KHANG VI KHUAN Erwinia carotovora
GAY BENH THOI NHUN
Nguyén Thi Thanh Mai'*, D6 Thi Kim Trang', Truong Thi Chién',
Tran Bao Tram', Hoang Qudc Chinh', Ngo Thi Hoa!,
Mai Thi Dam Linh?, Vit Xuan Tao!

TOM TAT
Nghién ctiu nham phén lap, tuyén chon va dinh danh vi khuén Bacillus ti dat trong Dinh ling ¢ khé nang
doi khang vi khudn Erwinia carotovora gay bénh théi nhan. Tu 30 méau dat viing ré ciy Dinh ling trong tai
huyén Hai Hau, tinh Nam Dinh da phan 1ap dugc 189 chiing vi khuén c¢é kha nang ton tai & nhiét d6 100°C
trong 10 phut. Trong d6 da tuyén chon dugc 9 ching c6 kha nidng d6i khang vi khudn Erwinia carotovora M4
gy théi ré, ct cdy Pinh ling v6i dudng kinh vong vo khuén 16n hon 16 mm. Ca 9 chung vi khudn tuyén chon

'Trung tdm Sinh hoc Thyc nghiém, Vién Ung dung Cong pghé, B¢ Khoa hoc va Cong nghé
2 Khoa Sinh hoc, Pai hoc Khoa hoc Ty nhién, Pai hoc Qudc gia Ha Noi
* Téac gia chinh
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