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Tém tit: Ung dung IoT trong quan Iy medc mdt rudng dwoc trién khai thuce nghiém tai mé hinh ¢6
quy mo 10 ha tai xa Tam Pa, tinh Bdc Ninh. Thi nghiém dwoc trién khai vu xudén nam 2025; cdc cam
bién khi twong (mua, nhiét, am, dp, birc xa mdt troi, toc do gio), cam bién do murc nwée, hé thong
twGi dwoc két noi thong minh IoT trong quan ly van hanh hé théng twdi. Két qua hoat dong ciia hé
thong tudi hrong nude twdi on dinh,; lwong nuée twdi dudng cho lia vu xudn tir 1. 640 + 2.358 m¥ha,
so sdanh véi heong nuée twéi duong theo TCVN 8641 la 4500 m*ha, heong nuGe tiét kiém tir 64,9 +
68,3%. Nang sudt lia khu thi nghiém dat trung binh 8,79 tan/ha cao hon ‘trung binh khu viec khoang
17%. Bai bdo la mét phan két qua nghzen cuu thudc dé tai khoa hoc cdp B “Nghién ciru ché tao
cam, tich hop cong nghé, thiét bi va két noi thong minh dé ning cao hiéu qud sir dung nuée mdt
ruong”, thue hién tir nam 2023-2025, do PGS.TS. Lé Xuan Quang lam chu nhiém.

Tw khoa: Ky thudt tuoi kho wot xen ke, ung dung IoT trong quan ly nudc mdt ruong.

Summary: The application of IoT in surface water management was experimentally implemented in
a 10-hectare model in Tam Da commune, Bac Ninh province. The experiment was carried out in the
spring crop of 2025, meteorological sensors (rain, temperature, humidity, pressure, solar radiation,
wind speed), water level sensors, and irrigation systems were connected to loT smart irrigation
control system for real-time monitoring and operation of the irrigation system. The irrigation system
operated stably, the amount of irrigation water for spring rice was from 1,640 <+ 2,358 m¥ha,
compared with the amount of irrigation water according to TCVN 8641 of 4,500 m*ha, the amount
of water saved was from 64.9 +~ 68.3%. The yield of the experimental area reached an average of
8.79 tons/ha, about 17% higher than the regional average. The article is part of the research results
of the Ministry-level research project "Research on manufacturing sensors, integrating technology,
equipment and smart connections to improve the efficiency of using surface water in rice fields",
carried out from 2023+2025, chaired by Assoc. Prof. Dr. Le Xuan Quang.

Keywords: Alternate wet and dry irrigation technique, loT application in field water
management

1. GIOI THIEU nude nhiéu nhat. S6 liu théng ké luong nudce
Tai Viét Nam, ndng nghiép 1a nganh st dung st dung hang nam cho san xuat néng nghiép
khoang 93 ty m?, cong nghiép 17,3 ty m®, sinh
' hoat 3,09 ty m® va dich vu 2,0 ty m>. Trong
Ngay nhan bai: 11/9/2025 san xudt néng nghiép, nudc ding cho canh tac

Ngay théng qua phan bién: 15/10/2025 ;s Y S . i .
Ny duyét dang: 04/12/2025 lua 1a cha yéu; tdp quén canh tic lha nudc
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truyén thong ctia ngudi dan Viét Nam hién ton
rat nhiéu nuéc. Luong nudc tudi mit rudng tir
4500 + 5500 m*/ha cho vu mua va tir 5500 +
6500 m*/ha cho vu xuan, chwa ké luong nude
lang phi do quan ly nudc tudi khong hi¢u qua.
Cung v6i tiéu tén nude, hoat dong trong lha
nudc phat thai ra méi truong mdot lugng khi
nha kinh khong nhé, vi vdy quan 1y nudc tiét
kiém, giam phat thai khi nha kinh 13 xu thé
phat trién nong nghiép bén viing tuong lai.

Céc ung dung cua Internet van vat (IoT) da
phat trién trong moi linh vyc x@ hdi trong
nhiéu thap ky qua. Trong linh vuc tudi ti€u,
ToT gitp gidm sat va kiém soat myc nudc mat
rudng, nhu cau nudc cua cay tr(‘A)ng, van hanh
tu dong hé théng tudi dép tng dugc nhu cAu
nudc cta cdy trong kip thoi, chinh xac, giup
nang cao hiéu qua su dung nudc mat rudng,
tiét kiém dang ké luong nudc tudi, giam cong
van hanh tudi ti€u, gidam chi phi bom tudi;
nang cao hiéu qua kinh té cho ngudi nong dan.
2. PHUONG PHAP NGHIEN CUU

2.1. Vi tri khu thi nghiém

Thi nghiém dugc tién hanh tai cac canh déng
thon Bong X4, xa Tam Da, tinh Bic Ninh. Khu
vuc thude ving trung tim cia dong bang séng
Hong. Dién tich khu vyc nghién ciru khoang 10
ha. Mtia mwa thudng kéo dai tir cudi thang 4 dén
thang 10. Luong mua trong mua mua chiém
70% luong mua hang ndm. Luong mua trung
binh hang nam khoang 1.500 mm, nhiét d¢ trung
binh 14 23.2 °C, va d6 am tuong ddi trung binh
1a 83%. Tai Tam Pa, lua duge san xuit hai vu
trong ndm; vu Xuan va vy mua.

2.2. Bo tri khu thi nghiém

Thi nghiém dugc thyc hién trén quy moé co
dién tich 10 ha; khu vuc thi nghiém dugc bé tri
tai thon Dong X4, xa Tam Da, tinh Bic Ninh;
toa do: 21.19115°N, 106.02715°E, véi 2 cong
thirc tudi nhu sau:

+ Cong thuc tudi kho udi xen ké: 5 ha;

+ Cong thirc tudi truyén thong: 5 ha.

|  KHOA HOC CONG NGHE
Trong cong thuc tudi kho udi xen ké chia lam
4 6 thi nghiém, di¢n tich mdi 6 trung binh 1a
1,25 ha.

Hinh 1: So' do céc 6 thi nghiém

2.2.1. So db bé tri 10T cho liia

Hinh 2: So do6 b6 tri IoT cho mé hinh
canh tac lua 5 ha

B4 tri tng dung cac cong nghé, thiét bi két nbi
thong minh IoT trong canh tac lta quy mo 5
ha, dugc chia thanh 4 6 thura, cac 6 thua co
tram do myuc nudc tu dong dugce truyén t&1 bd
diéu khién trung tdm qua két ndi lora. Cac dir
liéu tur tram khi tugng thong minh (cam bién
mua, nhiét 46, d6 am khong khi, ap suét, birc
xa, toc do gi6) duogc truyén vé bd diéu khién
trung tam dé xir 1y va diéu khién hé thong tudi.
2.2.2. Hé théng cdp nwde twdi: Ngudn nudc
tudi cho toan bd canh dong va khu mé hinh tir
song Cau va Séng Ca Lb. Ngudn nude cap cho
khu vuc thi nghiém bang tram bom 2 may
(cong sudt 1400 m*/h va 1400 m*/h), hién tram
bom hoat dong t6t va do Xi nghiép thily nong
Yén Phong quéan ly. Tudi truc tiép cho 4 6 thi
nghiém kho uét xen k& bang may bom dién,
cong sudt tram bom 120 + 200 m*/h, cot nudc
H=10m; nguén nudc liy tir kénh tudi tiéu
bong X4, xa Tam Pa (hinh 1).
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2.2.3. Céng trinh diéu tiét trong hé thong: Dé
tai da dau tu xay dung 02 cong tiéu thoat nudc
cho khu thi nghiém; 04 van dién tu dong, cép

nude cho 4 6 thi nghiém bang hé théng may
bom dién va dudng éng PVC c6 dudng kinh
D=110 mm.

Hinh 3: Anh thiet bi do muc nuoc trén rugng, ban vé cong tiéu nudc

2.2.4. Cong trinh chéng thit thodt nuwéc mat
rugng: Dé chdng tham nhap nudc ngoai lai cho
cac 0 rudng da sir dung tAm ni 16ng boc bo.

2.2.5. H¢ théng dién cdp nwéc twdi va hé
théng diéu khién tw dpng: duong dién cip
cho tram bom va céc thiét bi do muc nuée tu
ddng dugc 1y bang ngudn dién ha thé kéo tur
tram bom Pau Cau, khoang cach dén khu thi

nghiém khoang 500 m.

2.2.6. Thiét bi do mwc nwéc mdt rupng va
kénh: Dé giam sat va quan 1y nudc tai mit
rudng, thi nghiém da bd tri cac thiét bi do tu
dong tai mat rudng va truyén dir lidu vé hop
diéu khién trung tdm, ngoai ra mdi 6 rudng bd
tri 01 thiét bi quan tric myc nudc bang mat
thuong-6ng quan tric (hinh 4).

Hinh 4: Hinh anh cam bién mwc nuwdc va ong quan trdc muc nuwoc
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Hinh 5: Tram khi twong théng minh, tu diéu khién trung tdm va mdy bom

2.2.7. Thiét bi do khi twong khu vuc nghién ciru
Tram khi tuong (cac cam bién mua, nhiét, am,
ap) do Vién Nudc, Tudi ti€u va Mai truong ché
tao. Céc so liéu duoc do dac theo thoi gian thuc,
budc thoi gian 6 phat. Cac dir liéu dugc ghi va
truyén dén b dicu khién trung tam (hinh 5).
2.2.8. Bj diéu khién trung tém

B diéu khién trung tam 14 noi thu thap dir liéu
tir cac cam bién va quyét dinh viéc diéu chinh
qua trinh tudi tiéu dua trén thong tin thu thap

Tinh Nang Mdai

Xeam Trudc

dugc. Bo diéu khién nay tich hop cac dir liéu tir
cam bién siéu 4m va cam bién nhiét do, xir ly
chung dé dua ra cac quyét dinh t6i wu vé tudi
tiéu. N6 c6 kha niang giao tiép v6i ngudi ding
thong qua giao dién diéu khién, cho phép ngudi
dung theo doi va quéan 1y qua trinh tudi tiéu tu
xa. T dién diéu khién trung tdm duoc dat trong
nha tram bom Pau Cau (dam bao an ninh), diéu
hanh hé thong tudi tu dong (hinh 5).

2.2.9. Giao dién ngwoi dung

Hinh 6: Giao dién app nguoi dung va module
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Giao dién diéu khién 1a phian mém duoc s
dung dé trong tac v6i bo diéu khién trung tam.
Giao dién ndy c6 thé 1a mét ing dung trén dién
thoai di ddng, may tinh bang hoic may tinh dé
ban. Nguoi dung c6 thé theo ddi cac chi sd
nhu myc nude va nhiét do theo thoi gian thye,
cling nhu diéu chinh cac thiét 1ap tudi tiéu theo

nhu cdu (hinh 6).

2.2.10. Quy trinh qudn ly nuwdc mdat rupng
Quan 1y nudc khu truyén thdng 1a quan ly
nuoc tuoi ngdp thuong xuyén. Trong khu kho
udt xen ké, theo TCVN 14273:2024 khi muc
nudc trong rudng ha xudng dén do sau -15 cm
méi tudi (hinh 7).
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Hinh 7: Quy trinh quan ly nuoc mat rugng

2.2.10. Miia vu, giong liia va nén phén bon

Bang 1: Giong, mat d9 gieo cdy trong toan khu thi nghiém

viing Bic B)

Hang muc Pon vi Vu xuin ndm 2025

Thoi gian cay Ngay 15+17/2/2025
Thoi gian thu hoach Ngay 20/7/2025

Gibng laa Tén TBR 225

Mat do ciy Khom/m? 32

Biang 2: Ché d9 phan bén vu xuin
Phén bon (th trinh ch . x
an bén (theo quy trinh chung Khéi lwgng Téng vu xuan 2025

Bon 16t

NPK (16-16-8): 140 kg/ha +
Lan P: 416 kg/ha

Bon thiic (sau cdy 7 ngay)

NPK (16-16-8): 280 kg/ha +
Ure: 110 kg/ha

Bon giai doan dé nhanh

Khoang 25 ngay sau cy —
duy tri dudng 4m 2-3 cm

Boén don dong

KC1 (35%): 110 kg/ha +
NPK (16-16-8): 190 kg/ha

Téng luong phan sir dung

~1.250 kg/ha (twong duong

ke/h
g/ha 100-60—40 N—P,05-K-0)

Ghi chu k¥ thuat

Bon khi dat da am, khong
tudi ngay sau bon; chia nho
luong bon NPK gitp han ché
thit thoat va nang hiéu qua
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3. KET QUA NGHIEN CUU
3.1. Piéu kién khi twong

Téng lwong mua vu xuan nim 2025 dat 483,75
mm. Ngay 21/03 ghi nhan lugng mua cuc dai
124,8 mm, chiém 25,8% tong luong mua toan
vu, do 4anh huéng cua ranh 4p thip qua Bic
Bo. Dot mua tap trung tir ngdy 20 dén ngay 24
thang 5 voi tong luong 64,99 mm, phan b déu
trong 5 ngdy lién tiép — giai doan bit dau
chuyén mua. Dot mua 16n tir ngay 21 dén 22
thang 6 v6i tong lugng 121,19 mm, tuong ng
v6i 25% tong luong, gdy ngdp cuc bo tai mot
s6 khu rudng thap. Phan b theo thang: Thang
3-4: Trung binh 1a 124,8 mm (25,8%), mua rai
rac, cuong do nho (<10 mm/ngay). Thang 5:
Trung binh 1a 79,59 mm (16,46%), xuat hién
mua cuc bd ngin ngdy, 22 ngdy dau thang 6:
Trung binh 1a 279,36 mm (57,75%), mua tang
manh, nhidu ngay trén 50 mm — 1a giai doan

cao di€m cua chuyén mua.

! ’,w\"’___ " N

Hinh 8: Biéu do lwong mwa va nhiét do
vu xudan 2025

3.2. Lugng nudc twdi

Luong nudc tudi trong phu thudc vao lugng
mua va thdi diém mua, thoi diém nhu cau
nuéc tudi. Ngudn nude cp tir kénh Pong Xa
luén dugc dam bdo nén chu dong khi cay lua
¢6 nhu cau, luong nudc tudi trong 4 6 thi
nghiém Ung dung IoT khong c6 sy chénh 1éch
nhiéu; so voi khu truyén thong tiét kiém dugc
tlr 64,9% dén 68,3%.

Bang 3: Lwong nwéc twdi dwong vu xuian nam 2025

AL, n Cac 6 thi nghiém O doi chig (TCVN Tiét ki¢m
O thi nghiém IoT (m*/ha) 8641) (%)
(m3/ha)
Thira 1 148221 4 500 67,10%
Thira 2 1 579,75 4500 64,90%
Thira 3 1421,35 4 500 68,40%
Thira 4 1 426,76 4 500 68,30%

3.3. Muc nuéc mat rugng

Hinh 9: Muc nuoc trén cdac o ruong
thi nghiém vu xuan 2025

+ Hinh 9 thé hién muc nudc trong cac 0 ruong
thi nghiém vu xuan 2025. Muc nudc trung
binh toan vu dao dong tr 0,08 + 0,25 m, véi
bién d6 6n dinh. Muc nuée trong cac 6 rudng

tuong d6i twong dong, cac dinh — day xuat
hién gin trang nhau, l1éch pha <1 ngay. Bién
d6 muyc nudc ting nhe tir giita thang 4 dén dau
thang 6, phu hop véi giai doan lam dong —
chic xanh cua cdy lia. Nhom nay phan tng rat
nhanh sau mua hodc khi troi ning kéo dai:
muc nudc ha déu sau mua 16n, sau d6 6n dinh
trg lai chi sau 24+36 gio, cho thdy kha ning
diéu tiét chu dong.

Thta 5 — Dbi chung (Mau xanh dam): Muyc
nuoc dao dong manh nhét toan bd biéu do,
bién do tir 0,10 m + +0,30 m, vuot xa dai 6n
dinh cua céac thtra IoT. Trong nta dau vu
(thang 3 — dau thang 4), muc nudc bién thién
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cham, c6 nhiéu diém “phing” thé hién viéc
tudi khong thuong xuyén. Tu gitra thang 5, cac
dinh myuc nudc cao dot ngdt (0,25 ~ 0,30 m)
xuat hién cham hon 1+2 ngiy so véi khu thi
nghiém IoT, sau d6 ha rat nhanh do thoat nudc
tir nhién va bdc hoi. Giai doan cudi thang 5 —

dau thang 6, thira d6i chtrng xudt hién dao dong
16n dang ring cua, thé hién rd anh huong cua
mua xen k& ning git. Myuc nuédc khong duy tri
duoc ving On dinh, din dén d6 am dit bién
dong manh, gay rui ro kho — tng luan phién.

Bang 4: Phan tich muc nwéc thira giita nhém IoT va ddi chirng

Giai doan sinh trudéng
cay lua

Nhém IoT (Thira 1-4)

Thira doi chirng
(Thira 5 — mau xanh dam)

Hoi xanh — dé nhanh
(21/03-02/04)

Muc nuée 0,07—0,10 m; on dinh, diéu
tiét déu.

Dao dong 0,05-0,12 m, phan
ung chdm sau mua, doi lic can.

Cudi dé nhanh — lam dong
(03-14/04)

Co giai doan rat nudc cod kiém soat,
thap nhat — 0,08 m.

Dao dong am sau hon —0,12 m, thé
hién thoi ky phoi rudng kéo dai.

Lam dong — trd bong

Néng nudc dan 1én 0,15-0,25 m, phan

Bién d¢ 0,10+ 0,30 m, dinh

(15/04-19/05)

ung nhanh vai khi tugng.

xuat hién sau mua 1on, ha
cham, khong kiém soat dugc.

Ngam sita — chic xanh
(20/05-12/06)

Muc nuée 6n dinh 0,20-0,28 m; hé
thdng IoT ty bu sau ning.

Dao dong manh 0,05-0,35 m;
xudt hién 2-3 chu ky trdi sut
16n do mua xen ning.

Lua chin — thu hoach (13—
22/06)

Ha nudc theo lich van hanh, 6n dinh
0,10-0,15 m.

Gidm nudce sém hon 2-3 ngay;
muyc nudc dao dong manh do
Xa sOm va mua trai vu.

3.4. Ning suit cay trong

Két qua nang sudt vu xuan nam 2025 cac 6 thi
nghiém cho thdy trong lugng hat/m? trung binh
dat 1380 g, twong tmg voi nang suat 1y thuyét
13,8 tan/ha (thuc t& 8,97 tin/ha); ning suit cao
nhét tai 6 thi nghiém s6 1 dat 10,23 tn/ha; thép
nhét tai 6 thi nghiém sb 3. Khu truyén thong co
nang sut thép nhét, dat 7,48 tdn/ha. Cao hon so
v6i muc trung binh ciia ving Pdng bang song
Hong, thuong dao dong tir 68 tin/ha.

S6 bong hitu hi¢u/m? trung binh dat 378,7,
vuot so véi tiéu chuan téi thiéu (Khoang 300
boéng/m?) trong cac ving san xuat chuyén
canh. Trong lugng 1000 hat dat 25,5 g, nam
trong khoang t6t cho gidng la chat luong cao.
S6 hat chéc/bf)ng dat 158,2, cho théy su phat
trién tot va phan héa bong hiéu qua. Ty 1é hat
1ép thap (24,6 hat/bong), tuong tmg véi ty 18
chic cao > 85%, dic biét phu hop véi cac tiéu
chi giéng chit lugng cao.

Bang 5: Tong hop chi tiéu ning suit lia — vu xuin 2025

Chi tiéu Pon vi Gia tri trung binh

Sb bong hiru hiéu Bong/m? 378,7
Trong luong hat g/m? 1380
Trong luong 1000 hat 25,5
Dai bong cm 23,5

S6 hat che'ic/b(”)ng Hat 1582
S hat 1ép/bong Hat 24.6
Ning suat Iy thuyét tan/ha 13,8
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Chi tiéu Pon vi Gia tri trung binh
Ning suat thyc thu tan/ha 8,97
Hiéu qua tiét kiém nudc 10-30

Bang 6: Ning suit lia khu thi nghiém
ché a9 twéi vu xuin nim 2025

Khu thi nghiém / Ning suit
Gidng (tAn/ha)

Thira s6 1 10,23

Thira s6 2 8,52

Thira sb 3 8,13

Thira s6 4 8,97

Trung binh mo6 hinh 8,97
Truyén thong 7,48

4. KET LUAN

Két qua nghién ciru ing dung cac cong nghé,
thiét bi két ndi thong minh trong canh tac laa

TAI LIEU THAM KHAO

thi diém tai mo6 hinh 10 ha lta vu xuin nim
2025 tai xd Tam Pa, tinh Bic Ninh cho théy
lugng nudc tudi dudng dao dong tr 1.640 +
2.358 m*ha, so sanh véi lugng nudc tudi
dudng theo TCVN 8641 1a 4500 m3/ha, lugng
nudc tiét kiém tir 64,9 = 68,3%. Ning suit cdy
trong 6 thi nghiém dat cao ¢ mirc trung binh
8,79 tin/ha; cao hon trung binh khu wvuc
nghién ctru khoang 17%. Cac thiét bi cam bién
mg dung trong md hinh (cam bién muc nudc,
cam bién mua, nhiét, 4m, ap, blrc xa anh sang,
téc do gio) hoat dong 6n dinh cac dir lidu duoc
truyén dén hé trung tdm trung binh 6 phut/lan
cho s6 lidu chinh xac. Hé thong tudi hoat dong
6n dinh.
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