KHOA HOC CONG NGHE

KHAO SAT DIEU KIEN MOI TRUONG
TRONG NHAN GIONG SA NHAN TimM
(Amomum longiligulare) DUG1 SU GIAM SAT
VA BIEU KHIEN CUA HE THONG TU DONG loT

Khic Thi An’, Vin Héng CAm', Poan Vi Thinh?**

TOM TAT

Nong nghiép cong nghé cao 1a mot trong nhig dinh huong dang dwoc nhiéu nguoi quan tam.
Nghién cttu nay tap trung vao xac dinh diéu kién méi truong phtt hop voi nhan giong sa nhan tim
(Amomum longiligulare) thong qua hé thong IoT (Internet of Things). Hé thong IoT duoc xay
dung co thé thu thap va luu trit cac dix liéu vé anh sang, nhiét do khong khi, 6 4m dat trong mo
hinh vuon vom. Do 4m dat duoc diéu khién thong qua hé thong tudi nhé giot, nhiét do khong khi
duwoc diéu khién mot phan thong qua hé thong bom phun swong. Cac dir lieu moi truong duoc
gidm sat va luu trir d6i chiéu véi so liéu so sanh su phat trién cia cay trong (ty 1é song ctia hom
me, so chdi bat tir hom me, chiéu cao cay con). Cac thong s6 thich hop nhan giéng sa nhan tim
trong diéu kién vuon wom Truong Dai hoc Nha Trang da duoc xac dinh. Két qua nghién ctu cho
thdy, do 4m dat 70 - 75 + 3%, trung binh anh sang ban ngay 381,83 Lux va nhiét do 25 - 33°C cho
két qua tot vé ty 1é song clia hom me (86,67 + 6,66%) va so chdi bat tir hom me (2,58 + 0,16). Mat
khéc, diéu kién dé phat trién t6t chiéu cao cay con (22,28 + 4,80 cm/6 thang) dat duoc trong diéu
kién anh sang trung binh vao ban ngay 1.073,80 Lux, do 4m dat trung binh 50 - 55 + 3% va nhiét

do 25- 33°C.

Tikhéa: Hé thong gidm sat, internet van vat (IoT), nong nghiép bén vitng, sa nhan tim.

1. DAT VAN BE

Sa nhan dugc biét dén 1a loai gia vi dit thi ba
trén thé gioi sau saffron va vanilla [1]. Da c6 nhiéu
mo hinh trong sa nhan duoc thuc hién & mot so
dia phuong trén ca nuoc. Da s6 cAc mo hinh trong
sa nhan duoc bo tri dudi tan rimg. Cac cay giong
dé phuc vu trong rimg noéi chung va sa nhan noéi
riéng cht yéu 1a nhan giong tir hat hodc tach cay,
chéi tir cum cay me. Viéc nhan gidng sa nhan tim
ttr choi sé cho cay sinh trudng nhanh va cho qua
sém sau 18 thang trong, rut ngan duoc thoi gian
thu hoach (néu trong tir cy con gieo hat sé mat
hon 3 nam mdéi cho thu hoach) [2], [3]. Nhan
giong sa nhan tim (Amomun longiligulare) bing
phuong phap tach chéi duoc xem 1a phuong phap
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thich hop nhat phu hop voi dac diém sinh hoc ctia
cay sa nhan. Tuy vay, viéc tach truc tiép cay giong
ttr cay me cho cay con c6 ty lé song thap, hé s
nhan giong thap, cay giong phat trién cham [3].
Nhimg nghién ctru vé nhan giong cay sa nhan tim
hieén dang tap trung cha yéu vao khao sat cac chat
diéu hoa sinh truong thuc vat, gia thé va khoang
cach giam hom, hién chua cé cac khao sat vé diéu
kién ty nhién phu hop voi cay giong sa nhan. Cac
bién nong hoc dugc xac dinh 1a cac thong s6 quan
trong anh huong dén su phat trién ctia sa nhan bao
gom: Nhiet do, @ 4m va anh sang. Do vay, viéc
gidm sat cac thong s6 moi truong 1a can thiét [4].

IoT 1a hé thong bao gom cac may tinh, cac he
thong nhtung két noi dén cac thiét bi trén moi
truong internet cho phép cac thiét bi cé thé tu
dong tao ra, trao d6i, phan tich dix liéu va dua ra
cac quyét dinh chap hanh [5].
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Viéc sir dung céng nghé IoT trong phuc vu
nong nghiép da duoc nghién ctu va ting dung trén
nhiéu do6i tuong thuc vat khac nhau bao gém:
saffaron [6], nho [7], xa lach [8], lda [9], dau
[10]... bac biet, doi voi nhan giong cay con, viéc
nghién ctu va giam sat duoc toan by hé théng
thong qua viéc tng dung IoT la can thiét nham giai
quyét van dé vé tiét kiem nudc, nhan cong lao
dong, thu duoc cac thong s6 moi truong chinh xac.
Tt d6, c6 thé giam thiéu rai ro trong qué trinh
cham séc cay giong, cai thién hé s6 nhan chéi, rat
ngan thoi gian sinh truéng phat trién cia cay
giong dé dat chudn trong trén dién rong.

Nghién cttu nay tap trung vao viéc thiét ké va
stt dung hé thong IoT trong theo doi giam sat tit xa
cac diéu kien moi truong (nhiét do, do 4m, anh
sang) cua khu vigc wom ciy sa nhan tim tai vuon
uwom Truong Dai hoc Nha Trang. Céc dit liéu vé su
phat trién cda sa nhan tim & cac diéu kién moi
truong khac nhau dugc so sanh, tir d6 lga chon
duoc diéu kién phu hop nhat trong wom giéng cay
con sa nhan tim.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit lieu

2.1.1. Cdy sa nhan tim

Cay sa nhan tim (Amomum longiligulare)
duoc thu tir vuon wom cay tai xa Vinh Phuong,
thanh pho Nha Trang, tinh Khanh Hoa. Cac mau

cay sa nhan tim duoc thuan hoa va trong tai vuon
wom Truong Pai hoc Nha Trang.

®

©

Nhing cay sa nhan duoc chon 1am hom giong
la nhitng cay truong thanh duoc tach tir bui cay
me, cay thanh thuc vé kha nang tai sinh, tudi sinh
ly ctia cac hom giong tuong ting 2 - 3 nam. Hom
giong duoc cat tia ré, 14, than gia va dé lai gia hanh
chiéu dai khoang 30 cm, xit ly thudc bénh trudc
khi giam [11] (Hinh 1).

Hinh 1. Cay giong sa nhan sau khi cit 14 tao hom
2.1.2. Vat tir néng nghiép

- Chat kich thich ra ré 1a o-NAA (alpha-
Napthalen acetic axit) (Duchefa, Ha Lan), st dung
noéng do 200 ppm dé xtr ly kich thich ra ré truéc
khi gidm hom.

- Tui bau PP (Polyetylen) kich thuéc 9 x 18
cm, c6 chia gia thé giam cay me (hom) gém 80%
dat trong thuong mai + 19% phan bo hoai muc + 1%
supe lan [11].

213 Cdc thanh phan thiét yéu cua hé thong
IoT>
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Hinh 2. Céac thanh phan ctia hé théng IoT.

Chui thich: PLC sigma (b6 xut Iy trung tamy) (a); HMI (man hinh giao dién nguori mdy I3p trinh duoc)
b); RSGZWSNOI (cdm bién dnh sdng va nhiét do khong khi) (c), SM3002B (cam bién nhiét do va do
am cua dat) (d), Raspberry Pid (mdy tinh nhing: server web) (e).
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- Thiét bi IoTs: Thiét bi IoT bao gém bo diéu
khién logic lap trinh duoc (PLC sigma, Panasonic)
(Hinh 2-a), man hinh giao dién két noi PLC (HMI
MT8071iP, Weintek) (Hinh 2-b), cdm bién 4anh
sang, nhiet d0 khong khi (RS-GZWS-NO1,
Shandong) (Hinh 2-c), cAm bién nhiét d6 va do 4m
dat (SM3002B, Shangdong) (Hinh 2-d) 1a nhitng
cam bién duoc tmg dung rong rai trong nha kinh
nong nghiép. Raspberry Pi 4 (Hinh 2-e) két ndi voi
PLC dé doc va luu trit cac gia tri cam bién.
Raspberry Pi con duoc dung lam Server web cho
phép nguoi dung truy cap, thiét 1ap cac nguong
canh bao, két noi voi PLC diéu khién cac van dién
tir cho hé thong phun suong, hé thong tudi 4m cho
vuon wom. Van dién tir dong mé ngudn nudc cap
cho cac nghiém thic (Hinh 3-W), hé thong phun
suong lam 4m va mat khong khi (Hinh 3-S).

2.2. Phuong phap nghién cttu
2.2.1 Thoi gian, dia diém nghién cuu

- Thoi gian nghién cttu: Nghién cttu duoc trién
khai tir thang 01/2022 dén thang 01/2023, trong
d6 thoi gian tién hanh thiét ké xay dung hé thong
nha vuon va IoT tir 01/2022 - 7/2022. Thoi gian thir
nghiém hé théng va wom trong sa nhan tim ti
8/2022-1/2023.

- bia diém nghién ctu: Cac thi nghiém duoc
bé tri tai khu vuc vuon vom Truong Dai hoc Nha
Trang.

2.2.2. Phuong phap nghién ciuu

2221 Thiét Idp mo hinh thi nghiém vuon
wuom sa nhan tim cé gan hé thong loT

Vuon wom tu dong hoa dua trén IoT trong thi
nghiém bao goém cac hop phan:

(1) Trong hé thong nha mang, khu vuc thi
nghiém dugc chia thanh 4 khu nhé véi cac diéu
kién cham séc khac nhau (Bang 1).

(2) He thong IoT duoc thiét ké, 1ap dat dé theo
doi cac thong s6 moi truong trong qua trinh chim
soc cay sa nhan bao gdm: Do 4m dat (thong qua bo
diéu khién hé thong tudi nhé giot), anh sang (dua
trén cac cam bién) va nhiét do khong khi (thong
qua bo diéu khién hé thong bom phun suong).

2222 Thiét ké phan cing va phin mém
- Thiét ké phan cimg:

Trung tam cta hé thong IoT 1a PLC két néi voi
cac cam bién [12]. PLC sigma ctia hang Panasonic
déng vai tro 1a trung tim thu nhan dix liéu tir cac
cam bién (cuong do chiéu sang va nhiet do khong
khi [13], cAm bién nhiét do va do am dat [14]) duoc
lap trinh bidng phan mém FPGWIN GR7S (ver
2.28.30). Thong s6 cac cam bién moi truong duoc
truyén vé bo xtt ly trung tam thong qua chuin
truyén thong RS485 co st dung bo chuyén déi
RS485-232. Cac cam bién duoc thiét lap dia chi
truyén nhan dir lieu (ID) bang phan mém Insight
Senensor (https:// epcb.vn/). Mot man hinh giao
dién nguoi-may (HMI) MT8071iP ctia hang Weintek
duoc st dung dé doc gia tri cac cam bién tir PLC.
Man hinh HMI duoc lap trinh bang phan mém Easy
Builder Pro (ver 6.07.01) thong qua két ndi mang
cuc bo (LAN) [15]. Hé thong diéu khién két noi voi
cac dau ra ctia PLC dé d6ng mé cac van dién tir diéu
khién hé thong phun suwong va tuéi nhé giot.

- Thiét ké phan mém:

Phian mém hé thong bao gém giao dién web
va tmg dung cho thiét bi di dong dé nguoi dung c6
thé theo doi thong s6 moi trudng ctia vuon wom
moi lic, moi noi. Trong do, website duoc xay dung
tréen tng dung web cta R shiny (https://
shiny.rstudio.com) [15] va luu trix trén Raspberry
Pi 4 cho phép cac thiét bi két noi véi Server thong
qua dich vu web. Giao dién website dam béo tinh
than thién va thuc hién mot s6 yéu cau nhu: Thiét
lap nguong canh bao, thong ké, truy van, gti canh
bao dén dia chi email nguoi ding néu tham s6 moi
treong vuot hoac dudi ngudng thiét lap.

Phin mém tng dung hoat dong trén thiét bi di
dong (Apps) duoc xay dung bang phin mém
Flutter (ver 3.3.6) dua trén ngon ngt 1ap trinh Dart
bang cach déng bo dit lieu webserver voi Google
Sheets thong qua Google Application Program
Interface (API) [16] dugc cung cdp mién phi béi
Google. Phan mém tng dung cho di dong dam bao
cac chtrc nang: Theo doi, tra ctu, thiét 1ap nguong
diéu khién va hién thi canh bdo khi tham s6 moi
truong vuot nguong thiét l1ap.
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- Co so dir lieu:

Dt lieu thong s6 moi truong voi dinh dang van
ban (.csv) duoc luu trix trén thé SD ctia Raspberry
Pi déng bo hoa voi Google Sheets va duoc truy
xuat tir xa thong qua dia chi IP cta may chu
118.69.121.84/smartagri. Dt lieu duoc cip nhéat
lien tuc sau khoang thoi gian 30 phut cho phan luu
trit va 1 phat/lan doc cho phan hién thi thong qua
giao dién website. Dt liéu luu trit khong gidi han
vé thoi gian, s6 dong (tuy thuoc vao dung luong
thé SD).

2223 Khao sat diéu kién moi truong phu hop
voi cdy giong sa nhan tim dudi sir ho tro cia hé
thong IoT

Theo céc tai lieu khuyén nong, diéu kién phat
trién thich hop cho sa nhan giong: do che pha 30-
70%, nhiet do khong khi trung binh 25-35°C, do 4m
dat 50-70% [31, [11]. Treén co s& d6, da chon mién
khao sat dé tién hanh tdi vu hoa diéu kién nhan
giéng va cham séc cay giong sa nhan tim phu hop
voi diéu kién vuon wom cta Truong Dai hoc Nha
Trang. Thiét ké cac nghiém thic (NT) nham khéao
sat diéu kien moi truong thich hop trong nhan
giéng sa nhan tim tai vuon wom duoc thuc hién voi
4 nghiém thtc khac nhau bé tri trong 4 khu vuc
khac nhau (Bang 1). Méi nghiém thic gom 30
hom. Thi nghiém dugc lap lai 3 1an cach nhau 2

tuan.

Bang 1. B¢ tri thi nghiém thit nghiém nhan gidng sa nhan dudi su giam sat
va diéu khién ctia hé thong IoT

Thong s6 moi truong
Nghiém Do 4m dat (%) Nhiét do khong khi (°C) C
thic e ey g o o o Anh sing
Gidm sat va diéu khién hé | Gidm sat va diéu khién mot y ,
o . . s Gidm sat
thong van nho giot phan bang phun suong
Nhiéet d¢ khong khi cho Khu vye nhiéu anh sang
NT1 (50% - 55%) + 3% phép: (25-33°C) + 1°C. dué6i mai che, giam sat anh
Khi nhiét d6 vuot qua Sang.
NT2 (70% - 75%) + 3% nguong trén (qua 33°C), hé | Khu vyc it 4nh sang dusi
thong bom phun suong mai che (che phti béi tan
NT3 (50% - 55%) = 3% duoc k}Ch hf)f.lt glup lam cay lon va toa nha xung
mat khong khi. quanh), gidm sat anh sang.
NTO Nhiét do, anh sang tu nhién dwéi mai che ctia vuon wom, tudi nudc 2 ngay/lan

Ghi chii: + sai s6 phép do cia mdy

Thu thap d@ liéu cia ciy con sa nhan tim trén
cac nghiém thtc sau 6 thang ké tir khi wom trong.
Céc chi tiéu theo doi gom: Ty lé hom song, s6 choi
bat (s6 chéi méi duoc tao thanh trén cay me/dém
s6 chdi méi duoc hinh thanh trén cay me giam lac
dau), chiéu cao than cay con méi duoc ghi nhan va
xtr ly thong ke dé danh gia va lua chon cac diéu
kién moi truong thich hop.

2.3. Phuong phép xtt Iy s6 liéu

Céc gia tri két qua vé ty 1é hom me s6ng, so
choéi méi dugc tao thanh va chiéu cao cay con sau

6 thang uom trong duoc phan tich thong ke va xt
ly biang phan mém StatGraphics Centurion 19 (ver
19.1.2).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thiét 1ap m6 hinh thi nghiém vudén wom
c6 gin hé thong IoT

So dd bo tri vi tri wom sa nhan, ldp dat, thi
nghiém hé théng IoT dugc thé hién & hinh 3.
Trong @0, 4 nghiém thixc NTO - NT3 (Bang 1) duoc
bo tri tai 4 vi tri trong vuon vom (mot méat huong
nang va mot mait co6 bong ram che). Mdi khu vuc
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déu co he thong giam sat anh sang, nhiet do
khong khi va giam sat nhiét do, d6 4m dat. He
thong phun swong cé tic dung can bing nhiét do
moi truong voi gia tri nguong thiét 1lap; he thong
twoi nho giot duoc diéu khién boi cac van dién ti
dam bao do 4m dat luon trong nguong thiét lap
cho trudc; quy trinh dong mé hée théng tao suong,
twoi nhé giot duoc diéu khién thong qua phan
mém diéu khién duoc lap trinh bén trong PLC;
man hinh diéu khién va hién thi; Server web déu
duoc dit bén trong ta diéu khién.
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Hinh 3. So @6 b tri hé théng IoT tai vieon wom sa
nhan Truong Pai hoc Nha Trang

Chii thich: Cam bién 4nh sing va nhiét do
khong khi (LT); cam bién do am dat (H), van diéu
khién dong/mdé hé thong tudi nho giot (W), hé
thong phun suwong (S); ti diéu khién trung tim
(P); mdy tinh nhing Rasbperry 4 (R) co chifc nang
nhir webserver (WWW) va diwroc diéu khién thong
qua ung dung danh cho thiét bi di dong (M).

He thong hoat dong theo nguyén ly: Cam bién
cap nhat thong s6 moi truong theo thoi gian thuc
tai vuon uvom (d6 4m dat, nhiét do khong khi va
anh sang). Dit liéu sé duoc gt dén bo diéu khién
trung tam (PLC); dua trén cac giai thuat diéu
khién, bo diéu khién trung tdm sé gt lénh diéu
khién lén cac co cdu chdp hanh nhidm 6n dinh
thong s6 moi truong da duoc thiét lap. He thong
c6 thé hoat dong & ché do tu dong va tha cong
thong qua giao dién web, ting dung cho dién thoai
thong minh hodc ngay trén man hinh diéu khién.

3.2. Hoat dong cia he thong IoT
3.2.1. Hoat dong cta phan cing

Phén ctmg bao gém: Ta dien (Hinh 4-a) chira
cac bo phan cho phan diéu khién (nguén cép - al,
bo xtt Iy trung thm CPU - a2, cau dao dong ngat
dién - a3, cac co cdu chap hanh - a4, Raspberry Pi -
5a, man hinh giao dién 1ap trinh duoc (Hinh 4-b);
giao dién man hinh diéu khién (Hinh 4-c). Ngoai
ra, hé thong con c6 mot s6 thiét bi khac nhu: Cam
bién do 4am dat (Hinh 3-H), cam bién anh sang,
nhiét ¢6 khong khi (Hinh 3-LT), van dién tu, van
nho giot (Hinh 3-W), hé thong phun suong (Hinh
3-S). Cac thiét bi lién két va van hanh 6n dinh, két
qua thtr nghiém viéc cap nhat gia tri thong s6 moi
treong 1én man hinh hién thi (Hinh 4-b) va giao
dién phan mém lap trinh (Hinh 4-¢) cho két qua
tuong dong vaéi thiét bi do dac chuén.

Area | Area || Area Il
Lightintensity | 568 || | Uightintensity [ 14 ||| |Light intensity || a5
Temperature | 27.7 |||  Temperature {28.0 ||| | Temperature [ 2738
Humidity 641 ||| | Humidity 60.9 ||| | Humwity {714
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Hinh 4. Thanh phan ctia hé thong IoT sau ldp rap (a, b) va giao dién man hinh hién thi (b, ¢)

3.2.2. Hoat dong ctia phin mém

Phan mém bao gdém giao dién website duoc
cong bo thong qua URL (118.69.121.84/smartagri)

28

bao gom: Trang chu hién thi thong tin gi4 tri hién
thoi ctia cac cam bién moi truong: Anh sang, nhiét
do, do 4m, do thi bién thién cac gia tri cam bién
theo thoi gian (Hinh 5); canh bao gia tri vuot
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nguong vé email nguoi dung (Hinh 6). Ngoai ra,
website con c6 mot s6 chic ning twong tu trén
phan mém tmg dung trén thiét bi di dong nhu:

Trang diang nhap va thiét 1ap nguong canh bao
hoac bat tat cac mo-dun diéu khién, thong ke
thong s6 mai truong theo thoi gian (Hinh 7).

Hinh 5. Giao dién trang chii clia website smartagri (http://118.69.121.84/smartagri)

DA-AL<MIN

889
Anh sing - khuvic
DAA2<MIN

DA-A3<MIN

756

Anh sing - khuwic 3

HE THONG NTU SMART AGRI e »

Thinh Boan Vii

tome v

D6 &m KV1<MIN 48.8/50
D6 am KV2<MIN 69.3/70
D6 dm KV3 <MIN 46.3/50

Hinh 6. N6i dung canh bao gia tri thong s6 méi truong vurot nguong
cho phép trén img dung web va email
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~N - Area 3: 74 Ares 3 Area Area 3MIN: 120 Area 3-MAX: 31
Index  Date Time  Templ  Temp
or ‘
N Value Chart Humidity Value Chart Temp °
g%
1
s =i (=2 -8
Login Page! 2
v 0o 3w
s
Sign In -ttt .
PO 3‘:« R XX T X EXX X ,
. .- e Arnad - Awal e - < v
w w ” . e °° 9
@ (b) (@ (d

Hinh 7. Giao dién ctia tmg dung danh cho thiét bi di dong bao gdém céc chirc ning:
ding nhap heé théng (a), hién thi gi4 tri thong s6 méi truong (b), thiét 1ap gia tri ngudng (c)
va chtrc niing théng ke theo thoi gian (d)
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3.3. Khao sat diéu kién mdi trudng phit hop
voi cay giong sa nhan tim dudi sy hd tro cta hé
théng IoT

Duéi su giam sat va diéu kién ctua hé thong
IoT, cac dir lieu vé diéu kién anh sang, nhiet do
khong khi va do 4m dat cta 4 nghiém thic duoc
thu nhan. Bén canh d6, cac di liéu vé su phat trién
clia ciy con sa nhan tim sau 6 thang da duoc sit

dung dé x4c dinh diéu kién tréong phu hop véi cay
con tai khu vigc vuon wom va danh gia viéc st
dung heé thong IoT trong nhan giong cay. Cac
thong s6 moi truong trong 3 khu vuc c6 hé thong
theo doi, ghi nhan va diéu khién IoT duoc thé hién
& bang 2. Cac dit kién vé su phat trién cta cay con
sa nhan tim duoc thé hién & bang 3.

Bang 2. Cac thong sd méi tredng khu vuc thir nghiém nhén giong sa nhan tim thu nhan duoc béi hé
thong IoT trong thoi gian 6 thang wom trong

e aa o a0 /
Nghiém Nh.l ?t d('), ( Cf) Do am da}t (@ Anh sang (Lux)
thite (giam sat va (giam sat va (gidm sf)
diéu khién mot phan) diéu khién) &
Cuong do anh sang cao nhat:
NTI1 Nhiét do cao nhat: 33,2 Do 4m cao nhat: 65,0 éguiiz’%?) snh sine trune binh:
(ch vae 1) | Nhiet do thap nhi: 203 | Do 4m thip nhi: 451 | o, 24% : g trung binf:
Nhiét d6 trung binh: 26,1 | P6 am trung binh: 57,2 Cuong d anh sang trung binh
ban ngay: 1.073,80
Cuong do anh sang cao nhat:
NT2 Nhiét do cao nhat: 32,5 Do 4m cao nhat: 82,9 ?gigzl’ozﬁ snh sane trune binh:
Nhiét d¢ thdp nhat: 20,3 | Do 4m thap nhat: 68,0 5 & HHNS B
(khuvue2) | \hiet do trung binh: 25,6 | Do 4m trung binh: 75,3 | 27
T & T i & " 777 | Cuong do6 anh sang trung binh
ban ngay: 381,83
Cuong do anh sang cao nhat:
NT3 Nhiét do cao nhat: 32,2 Do 4m cao nhat: 62,0 éﬁgﬂ’ozé snh sine cao nhit
(chuvge 3y | Nhiet do thip nhat: 20,1 | Do dm thap nhait: 47,2 | - - %air{h- 1036 4g
: Nhiét do trung binh: 25,2 | P6 4m trung binh: 55,2 . £ T P
Cuong d6 anh sang cao nhat
trung binh ban ngay: 208,28
NTO Nhiét do, anh sang tu nhién duéi mai che ctia vuon wom, twdi nude 2 ngay/lan

Két qua cho thay, anh sang & khu vuc thi
nghiém 1 manh hon so v6i khu vyce thi nghiém 2
va 3. Trong d6, anh sang tai khu vuc thi nghiém 1
dat muc trung binh vao ban ngay (6 gio sang - 6
gio t6i trong 6 thang wom trong) 1a 1.073,80 Lux va
muc anh sang cuc dai ciy nhan dugc & khoang

13.252,00 Lux. Mit khac, khu vuc thi nghiém 2 va
3 c6 muc anh sang thap véi muc cuc dai 1a khoang
3.237,00 va 1.860,00 Lux va trung binh anh sang
vao ban ngay (6 gi¢ sang - 6 gio toi trong 6 thang
uwom trong) vao khoang 381,83 va 208,28 Lux. Yéu
t6 nhiet do khong khi duoc giam sat va diéu khién
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mot phan thong qua hé thong phun suong tai 3
khu vire theo nhiét d6 phu hop véi cay sa nhan 1a
25- 33°C. Két qua cho thay, ca 3 khu vuc c6é nhiét
do trung binh & khoang 25,5 - 25,9°C; nhiét do thap
nhat ctia vaon & muc 20,1°C (vao budi toi) va cao
nhat dat 33,2°C (vao budi trua). Doi véi do 4m dat,

hé thong IoT da diéu khién dé 3 khu vuc thi
nghiém dat cac mic d6 4m lan luot khac nhau:
Khu vyc 1 va 3 c6 do 4m dat trung binh 57,2 -
55,2%; khu vuc 2 c6 do 4m dat trung binh dat 75,3%
(Bang 2).

Bang 3. Két qua ghi nhan sy sinh truedng va phat trién ctia cay con sa nhan tim tai vion wvom

c6 he thong IoT sau 6 thang
Nghiém thitc | Ty lé song ctia hom me (%) | S6 chdi bat tithom me | Chiéu cao cay con (cm)
NTO 60,00 + 6,67 1,95% + 0,58 21,5¢+£572
NT1 62,22° + 5,09 1,86 %+ 0,24 22,28 ©+ 4,80
NT2 86,67 £ 6,66 2,58+ 0,16 16,32°+ 4,38
NT3 42,22*+ 5,09 1,72+ 0,15 13,48%+ 4,86

Voi cac diéu kién vé anh sang va do 4m dat
khac nhau (nhiét d6 khong khi duoc giam sat va
kiém soat toi da 33,2°C, su phat trién ctia cay con
sa nhan giong ciing c6 nhitng két qua khac nhau).
Trong do, ty 1é song ctia hom me va s6 choi bat ti
hom me t6t nhat & khu viee 2 (4nh sang trung binh
vao ban ngay 381,83 Lux, do 4m dat trung binh
75,3%, nhiét do trung binh 25,6°C), trong khu vuc
nay ty le song ciia hom me dat 86,67 + 6,66% va so
bat choi tir hom me dat 2,58 + 0,16. Tuy nhién, cay
phat trién chiéu dai than 14 tot nhat trong diéu kién
& khu vuc 1 (4nh sang trung binh vao ban ngay
970,80 Lux, do0 4m dat trung binh 57,2%, nhiét do
trung binh 25,9°C), trong khu vuc nay chiéu cao
cay con dat 22,28 + 4,80 cm va khac biét véi khu
vuc 2, 3. Su phat trién cta cay con sa nhan khong
c6 su khac biét trong diéu kién cham séc tudi nuéc
2 lan/ngay (NTO) va dudéi su diéu khién tu dong tai
khu vuc 1 (Bang 3). Dudi su hd tro cia hé thong
giam sat, diéu khién tu dong IoT, su phat trién cta
cay sa nhan tim con & khu vuc 1 ¢6 két qua tuong
déng voi nghién ctu ctia Truong Thi Hong Hai va
Tran Céng Quang (2015) [11].

4. KET LUAN

Hé thong giam sat va diéu khién dua trén
cong nghé IoT da duoc thiét ké nham tng dung
trong mo hinh nhan gidng ciy sa nhan tim tai
vuon wom Truomg Pai hoc Nha Trang. Hé thong

cho phép gidm sat cac thong s6 moéi truong trong
mo hinh bao gom: Nhiét do khong khi, do 4m dat
va 4anh sang. Bén canh d6, hé thong c6 thé diéu
khién tu dong theo cac thong so6 da cai dat trudc
hoac nguodi dung cé thé tu diéu khién bing cac
nut nhan trén man hinh cam tmg cta hé thong,
hoic trén ing dung cua thoai thong minh. Duédi
st giam sat va diéu khién cia hé thong IoT, cac
dir kién vé diéu kién cham soéc cay sa nhan duoc
luru trix tir d6 x4c dinh duoc diéu kién phu hop voi
ting giai doan phat trién ctia cay con. Két qua
khéo sat cho thay, do am dat 70 - 75 + 3%, trung
binh anh sang ban ngay 381,83 Lux va nhiét d6 25
- 33°C cho két qua tot vé ty lé song ctia hom me
(86,67 + 6,66%) va so choi bat tir hom me (2,58 +
0,16). Mit khac, diéu kién dé phat trién tot chiéu
cao cay con (22,28 + 4,80 cm/6 thang) dat duoc
trong diéu kién anh sang trung binh vao ban ngay
1.073,80 Lux, do 4m dat trung binh 50 - 55 + 3% va
nhiét do 25 - 33°C.

LOI CAM ON

Nghién ciu duoc tién hanh dudi su tai tro
kinh phi cua dé tai nghién cuu khoa hoc Truong
Pai hoc Nha Trang “Khdo sit mot so diéu kién
sinh truong cua cdy giong sa nhan tim (Amomum
longiligulare T .L. Wu) tai vuon vom Truong Pai
hoc Nha Trang dudi su hé tro cia hé thong nong
nghiép thong minh IoT.” Ma so: TR2021-13-27. Xin
chén thanh cam on.
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SURVEY OF ENVIRONMENTAL CONDITIONS IN PROPAGATION
OF AMOMUM (Amomum longiligulare) UNDER MONITERING AND CONTROL OF IoT

Khuc Thi An?, Van Hong Cam!, Doan Vu Thinh? "

! Institute for Biotechnology and Environment, Nha Trang University

?Faculty of Information Technology, Nha Trang University
Summary

Smart agriculture is one of the orientations that being cared. This study focuses on determining
the suitable environmental conditions for the propagation of the purple amomum (Amomum
longiligulare) based on IoT (Internet of Things) system. The designed IoT system can collect and
store data about light, air temperature, and soil humidity in the nursery model. Soil moisture is
also controlled through a drip valve irrigation system, the air temperature is partly controlled
through a spray pump system. The environmental data was monitored, stored and then compared
with the plant growth data (survival rate of mother cuttings, number of shoots emerging from
parent cuttings, seedling height). From that, parameters suitable for propagation as purple
amomum in greenhouse of Nha Trang University were determined. Research results showed
that soil moisture 70 - 75 + 3%, average daylight 381.83 Lux and temperature 25 - 33°C led to good
results on survival rate of mother cuttings (86.67 + 6.66%) and the number of shoots emerging
from the parent cuttings (2.58 = 0.16). On the other hand, the conditions that good for seedling
height (22.28 + 4.80 cm/6 months) were achieved in the average daytime light 1073.80 Lux,
average soil moisture 50 - 55 + 3% and temperature 25 - 33°C.

Keywords: Amomum longiligulare, internet of things (lo1), monitoring system, sustainable
agriculture.
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