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Toém tat - Hién nay, céc loai chét thai néng nghiép dang gay anh
huwéng nghiém trong dén moi trwong, chét Iwong cudc song va strc
khde nguwdi dan. Mét trong céac giai phap dé g|a| quyet van dé nay la
st dung triin qué dé tang cwéng qua trinh chuyén ddi chéat thai, dong
thdi tao ra san phdm c6 gia tri hon, gilp xa hoi phat trién bén virng.
Bai bao trinh bay két qua danh gia vé kha ning nuéi trun qué dé xur
ly chat thai ndng nghiép tai x& Hoa Béc, huyén Hoa Vang, thanh phb
Da N&ng va tir do, dé xuét viéc thiét ké va ché tao hé théng nuéi trin
qué tw dong st dung loT. Hé théng dé xuét nay gidp giai quyét dwoc
mot s6 van dé& nhuw gidm dwgc nhan cong, dién tich, tang dwoc hiéu
suat xt Iy rac thai cling nhw tang dwoc hiéu qua nudi trin, dé van
hanh va c6 khéa nang mé rong, trng dung tw dong héa cting nhu c6
kha n&ng kiém soat tét qua trinh nuéi trun qué.

T khoa - Trun que chét thai nong nghiép; Internet van vat; hé
théng nudi trin qué tw dong; phat trién bén viing

1. Dit van d@é

Nhimng nam qua, néng nghiép da tao ngudn thu nhdp chinh
cho nguoi dan ¢ nhleu tinh, thanh trén ca nudc, gop phan vao
sy phat trién kinh té, cai thién doi séng cho nhan dan. Tuy
nhién, viéc quan 1y chit thai nong nghiép (chin nuodi, trong
trot) chua dugc kiém soat chat chg, tinh trang chit thai duoc
Xa truc tiép ra moi truong van con dién ra & nhiéu khu vuc,
gdy nén nhing anh huong nghiém trong dén moi trudng, chat
luong cudc séng va sirc khoe nguoi dan. Ngoai ra, tinh trang
ndy con gdy lang phi ngudn “tai nguyén rac”.

Trun qué hay con goi 1a giun qué c6 tén khoa hoc Ia
Perionyx Excavatus, thuoc nhom giun an phén, thuong
song trong moi trudng co nhiéu chét hitu co dang phan huy,
trong ty nhién it ton tai voi phan the 16n va khong c6 kha
nang cai tao dat truc tlep nhu mot sé loai giun dia phuong
song trong d4t. Tran qué 1a mot trong nhitng giéng giun da
duoc thuan hod, nhap ndi va dua vao nudi cong nghiép véi
c4c quy mo vira va nhé. Theo nghién ctru thi trim phat trién
t6t nhat & trong phan gia cdm ¢ nhiét do 25°C v6i do am
trung binh tir 75,2%-83,2% [1]. Trun que rat thich song
trong moi truong am wdt va c6 d6 pH 6n dinh (khoang
7,0-7,5), nhung chiing c6 kha ning chiu dung dugc phd pH
kha rong, tir 4-9. Néu pH qua thip, ching s& bo di.

Viée sir dung tran qué dé xtr 1y cac chit thai nong
nghiép khong nhitng gitp giai quyét c4c van dé vé 6 nhidm
mdi tredng ma con tao ra ngudn phan bon hiru co cho cay
trong va nguon thire an giau dinh dudng cho vat nuéi. Mo
hinh nuoi trin qué tha cdng da dugc ap dung & mot sb trang
trai 16n tai Ca Chi, Phu Cat — Binh Pinh, Binh Phudc, Hoa
Vang — ba Ning. Tuy nhién, cach nudi thu cong con gap
nhiéu kho khan vé khong gian nudi, phai dau tu vé thoi
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gian, cong strc ciing nhu diéu kién nudi phai duoc dam bao
nghiém ngat nhu da dé cap o trén.

Mat khac, viéc ap dung cong nghé IoT vao nng nghiép
dang phat trién manh mé&. Trén thé gioi dd co mot s6 md
hinh ty dong hoa qua trinh nuéi dudng cac loai trin dat
trong ba thai hitu co (k¥ thuit vermicomposting) st dung
céc loai cam bién (nhiét 4o, 4o 4m, anh sang, d6 pH) dé
dam bao diéu kién séng can thiét cho cac loai trun dat [2].
Tuy nhién, cach bd tri chudng trai van theo truyén thng.

Twr nhitng phan tich trén, nhoém tac gia da thuc hién mot
khao sat thuc trang tai cac hd nuoi trun qué tai khu vuc xa
Hoa Bic, huyén Hoa Vang, thanh phd Da Ning. Tir 4o, dé
xuét mot thiét ké linh hoat hé théng nuoi trun qué tu dong,
don gian héa trong khau van hanh ma van dam bao tinh hiéu
qua cao. Hé thong c6 thé dugc diéu khién tryc tiép bang tay
hodc mét cach ty dong thong qua cac thiét bi didu khién tir
xa nhu 13 dién thoai di dong. Nguoi néng dén c6 thé di xa
ma van nim 13 cac thong sb hoat dong co ban ciia hé thong
nhu nhiét do, d6 4m khong khi hay 1a do 4m dt cua cac tng
khéc nhau. Dwa vao nhirng thong sb ndy ma ngudi néng dan
¢6 thé xir li phun swong cho hé théng theo timg giai doan
tang truong ctia trin. Néu ngudi nong dan khong can thigp
thi hé thong van hoat dong on dinh nho b phén xir Ii s& xir
li céc s6 lidu tir cam bién sau d6 tu diéu chinh hé théng bom
tudi dé dam bao cho do am dét cua cac tang luén dugc dam
bao dé cho trin sinh trudng va phat trién tot nhét.

2. Pbi twong, phuong phap nghién ciru
2.1. Doi twong nghién civu

- Chat thai nodng nghiép tai xa Hoa Bic, huyén Hoa
Vang, thanh ph6 Da Ning; Chat thai nong nghiép dugc thu
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gom va xir Iy so b tai bé chira, cac loai chét thai nhu phan
heo, ga, dé,... va rac hitu co tir hoa mau can dugc u hoai tur
3-5 ngay, riéng phan bo khong can qua cong doan u.

- Hé thdng nudi trun qué tu dong.
2.2. Phwong phdp nghién ciru

Dé thuc hién nghién ctru nay, nhom tac gia da sir dung
cac phuong phap nhu: Khao sat thuc dia, di€u tra, phan
tich, xir Iy so liéu, thiet ké ché tao mo hinh,...

3. Két qua nghién ctru va thao luin

3.1. Khdo sdt va danh gid hién trang nuéi trizn qué tai khu
vire xd Hoa Bic

3.1.1. Khdo sat

X4 Hoa Bic 1a mot xd mién nai nam & phia T4y bac cta
Trung tdm hanh chinh huyén Hoa Vang, c6 dién tich ty
nhién: 33.846 ha cach trung tdm huyén khoang 24 km va
cach trung tdm thanh phd Pa Ning khoang 20 km. Hién
nay, tai xa Hoa Béc, ngudi dan chi yéu lam nong nghiép,
noéng hd chiém 85% h¢ dan ciia xa. Trong d6, chian nudi
chiém ty trong nong san trén 80% tap trung vao trau, bo,
heo, dé va cac loai gia cam nhur ga, vit, chim bo cau. Chat
thai ran chin nudi dang 1a mot trong nhitng ngudn thai 16n
& xd Hoa Bic, bao gdm phan va cac chit don chudng, thirc
an thira, x4c gia suc, gia cam chét... Trong trot chiém gﬁn

20% ty trong nong san con lai, trong d6 nong san chu yeu
1a lua, mia, mot so loai cdy an qua nhu chudi, mit va mot
s6 loai hoa mau nhu cac loai ngil coc, rau, bau bi, khoai sin
[3]. La mia va rom ra sau khi thu hoach, chi mét s6 it dugc
ba con ndng dan tan dung con da phan 1a d6t truc tiép ngoai
rudng, vira gdy lang phi chat hitu co, vira gdy khoi bui mu
mit 1am anh hudng dén an toan giao théng, sirc khoe nong
dan nhu gdy cac bénh dudng ho hap, phat thai khi nha kinh.
Néu rom ra khong duoc xir 1y, khi bi phan huy trong diéu
kién ngp nudc, 1am nghet re, giam nang suét lua, lang phi
ngudn chit thai hitu co cho canh tac néng nghiép. Va thuc
té & day rét it chudng trau bo dugc xiy dung nén luong
phan ciia trau bo thai di rai rac rat nhiéu gy anh huong toi
moi truong.

Ngu@)n rac thai néu trén co thé duoc tan dung lam thuc
an cho trun qué, tao thém nguén loi kinh té khac va tao cac
san phim hiru ich tir tran qué nhu trun khé, phan tran, dich
tran dé phuc vu san xut néng nghiép khong hoa chat.

Nhém tac gia di tién hanh khao sat thyc dia vé khu vuc
nghién ciru, dia diém thu thip mau va phat phiéu diéu tra 16
néng ho thude 5/7 thon trén dia ban xa Hoa Bic (Hinh 1).
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Hinh 1. Biéu dé ty Ié phdn bé dia diém khdo sdt
Loai hinh san xuét chinh cua céc néng hd khao sat chu
yeu la chin nubi két hgp véi trong trot, chiem dén 63% hd

khao sat. Ngoai ra, trong 16 ho khao sat c6 4 hd thuan chan
nudi va 2 hQ thuan trong trot vdi cdc nong pham chinh thé
hién trong Hinh 2, Hinh 3.

I Ho tréng trot

B Ho chan nudi

H¢ trong trot va chin nudi

O HO nudi trau

B HO) nudi bo D HO) nudi heo
& Ho trong mia

8 Ho trong cay an qua @ Ho trong hoa mau

Z HJ nubi gia cAim O HO nubi dé
B H trong laa
Hinh 3. Biéu d6 sé néng hg chan nuéi va trong trot

Véi thuc trang san xuat ndng nghiép ciia cac nong ho tai
xd Hoa Bic, huyén Hoa Vang, thanh phd Pa Nang thi cac
chat thai nong nghiép phat sinh gom phan trau, bo, heo, dé,
gia cam; rom ra; 14 va ba mia; 14, goc va than cay cac loai..
Day 1a ngudn chat thai hiru co doi dao va co thé xir ly theo
hudng 1, tai ché, tai str dung tao thanh cac nguén phén hitu
co, phan bon sinh hoc, phan vi sinh, biogas, tréng ndm, nuéi
tran qué. .. dé tao ra cac ngudn loi kinh t& khac, phuc vu san
xuat va doi séng cho nguoi nong dan. Tuy nhién, trong 16
néng ho khao sat thi ¢6 téi 12 ho sir dung phuong phap dbt
dé xu ly romra, 14 mia, 14, than va gdc ciy cac loai; co 8 hd
tai che tai str dung chét thai nong nghiép nhu 1 ho vun rom
vao gdc cdy an qua, 1 hd nudi trun qué xir Iy phan bo, 2 ho
ding rom ra cho trau, bo an, 4 ho dung phan trau/bd/heo dé
boén cho cdy an qua va hoa mau, ngoai ra c6 5 hd ban phén
trau/bo, khong ¢6 ho nao st dung phuong phap chén lap va
u. Bén canh do, c6 8 ho khong xur 1y céc loai phan nhu phan
trau, heo, dé, phan chim b cau, g, vit.

Thue té, tai xa Hoa Bic, huyén Hoa Vang, thanh phé
Da Ning va nhiéu trang trai 16n trén ca nudc, ngudi nong
dén da 4p dung thanh céng phuong phap nudi trun qué de
xu ly chat thai chan nudi, tao ra nhiéu nguon loi Ve kinh té,
giai quyét van d& moi truedng va gbp phan phat trién xa hoi.
Tuy nhién, trong 16 ndng ho khao sat tai xa Hoa Bic, chi
¢6 1 ho da nudi trun qué la nong ho ong Leé Ngoc Anh,
3 ho chua timg nudi tran nhung da biét dén trun qué va co
dén 12 ho chua timg nudi va chwa hé biét dén trin qué.

Tuy da s6 nong dan tham gia khao sat chua duoc tiép
can nhung khi dugc gi6i thigu vé trin qué va cac loi ich tir
viée nuoi trun qué, cic nong dan da bay to sy quan tdm tich
cuc dén phuong phap nudi trun qué dé xtr 1y chét thai noéng
nghiép, dac biét la chét thai chin nudi. Tuy nhién, cadc nong
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dan déu dwa ra  nhiing lo ngai v6i phuong phap nay vi véan
aé ky thuat, glong nudi va dau ra cho cac san phim tir trin
queé. Vi vay, dé ap dung hi€u qua phuong phap nudi trun
qué xir Iy chét thai ndng nghiép can phai giai quyét cac kho
khan cho ngudi nong dan.
S6hé
14

==

2 Néng ho di nudi trin qué

M Néng ho chura timg nudi trin va chua biét dén trim qué
B Nong h chua timg nuéi trin nhung d biét dén trin qué
Hinh 4. Biéu do tinh hinh céc nong hg tiép cn voi
phwong phap nudi trun qué dé xu ly chat thai nong nghiép
3.1.2. Pdnh gid mé hinh nudi trim qué thii céng tai néng
ho ong Lé Ngoc Anh

Dé danh gia hiéu qua ap dung phuong phap nuéi trin
qué dé xir 1y chit thai nong nghiép (chu yéu 1 phan bo) tai
ho gia dinh 6ng Lé Ngoc Anh, nhom tac gia da thu thap
mau phén trin qué va giri mau thir nghiém tai Trung tim
ky thuat tiéu chuan do luong chit lugng 2, dong thoi trong
rau thir nghiém véi phén trin va tién hanh khao st vé hiéu
qua kinh té ctia mé hinh.

Tur két qua Bang 1, so sanh voi Nghi dinh 108/2017/ND-
CP [3] vé quan 1y phan bon, nhom tic gia nhan thiy:

- Yéu t6 han ché trong phén bon 1 nhiing yéu t6 ¢ nguy
co gy doc hai, anh huong tdi an toan thyc pham, 6 nhiém
mbi truong, gdm cac nguyén td kim loai ning va vi khuan
E. coli, Salmonella va cac vi sinh vét gdy hai cdy trdng, giy
bénh cho nguoi, ddng vat dugc co quan quan 1y nha nudc cod
thim quyén xé4c dinh thi mau phan tran qué thu thap dwoc tir
nong ho ong Lé Ngoc Anh, xi Hoa Bic — huyén Hoa Vang
— thanh ph6 Pa Ning dam bao an toan vai cac chi tiéu vé
kim loai nang (Cd, Pb), Salmonella va E. coli;

- Chét lugng phan trun qué duoc danh gia dya vao Muc
3, phu lyc V, 108/2017/ND-CP vé chi tiéu chat luong va chét
chinh dbi v6i phan hitu co bon ré. Trong d6, mau phén trin
qué thu thap duogc tai nong ho 6ng Lé Ngoc Anh thudc phan
bon hitu co sinh hoc ¢6 chi tiéu pH dat, chi tiéu ham lugng
hitu co va d6 am khong dat. Tuy nhién, day 1a nhing chi tiéu
co the cai thién bang viéc bd sung ngudn thic an cho trin
qué c6 kha ning tang ham lugng hitu co trong phan trin nhu
céc loai réc hiru co rom ra, bd mia, than, vo chudi, 14 than
c4c loai rau mau, ngii cdc, bi thai trdng nim. .. phan trin sau
khi thu hoach can duoc phoi hodc sdy & nhiét do va thoi gian
hop 1y dé thu duoc phan c6 d6 4m dat yéu ciu (< 30,0).

Bén canh do, tién hanh thir nghiém trong rau véi phan
trun qué thu dugce tir nong ho ong L& Ngoc Anh dé danh
gia cam quan vé hiéu qua trong cdy tir phan tran qué. Cu
thé: Trong rau cai ngot trong 2 thing xdp, 1 thing bén bang
phan tran qué, 1 thung bon béng phan hitu co vi sinh mua
ngoai thi trudng dé quan sat, so sanh va danh gia (Hinh 5).

Nhan xét: Rau cai trf)ng v6i phan trun qué nhanh nay
mam, ¢ bo r& phat trién manh, ciy moc deu khang sau
bénh tdt, 14 rau xanh muot hon so v6i rau cai trdng v6i phan
hitu co vi sinh mua ngoai thi truong.

Bing 1. Két qua thir nghiém phan trim qué

S .| Két qua
T | Tén chi tiéu Pht‘f‘é’“g Dt‘l,':h“ thir g}‘(‘)’“ lr‘f;“
T phap nghiém phep
TCVN
L PH 15979:1905 - | 52 =250
TCVN
6649:2000 +
2 Cd SMEWW mag/kg <5,0 <50
3113B:2012
TCVN
6649:2000 +
3 PO lomewy | MOka | 3625 | <2000
3113B:2012
Ham lugng [TCVN 0
41 hiuco  |4050:1985 % 1458 1 =200
~ |TcvN 6187-
5 E. coli 2:2009 MPN/10g 15 <110
A Khong phéat
TCVN Am 1ong pr
6 | Salmonella |, 5595005 — | tinh/2sg | hién hode
am tinh
. |TCVUN .
7 Po am 4048:2011 % 46,5 <30,0

Hinh 5. Rau cdi sau 24 ngay trong véi phan trim qué (bén trdi),
trong voi phdn hitu co vi sinh mua ngoai thi truong (bén phdi)

Sau khi tim hiéu, khao sat va trai nghiém viéc nudi trun
tai nong trai cua gia dinh 6ng L& Ngoc Anh, nhom tac gia
dé nhan dinh dugc nhing khé khan, bat cap chung cua cac
md hinh nudi tran qué truyén thong, tr quy mé nho,
nudi trong thing xbp, lan bat, chudng trai cho dén quy mo
cong nghiép nhu:

- Viéc nuoi trun qué ton rit nhidu mat béng;

- Ngudoi néng dan khong thé kiém soét chat ch vé do
4m sinh khéi dé trim c6 thé sinh truong va phat trién thuan
loi ma chi quan sat va can thi€p dua vao cam quan va kinh
nghiém. Mat khac, can phai tu6i nuéde cap ém cho trun
nhiéu lan trong ngay, do d6 nguoi néng dan t6n nhiéu thoi
gian, cong sirc va gip nhiéu bat cap khi can di xa;

- Viéc thu hoach trun thit thi cong tién hanh duoc khi
troi néng, phai phy thudc vao didu kién thoi tiét, c6 thé anh
hudng dén chat lugng tran thit va chu ky nudi tran ké tiép,
anh huong gian tiép dén hiéu qua kinh t& ctia nong ho.
Dong thoi, viée thu hoach trin cdn nhidu nhan cong va phai
tién hanh dudi diéu kién troi ning, gay anh huong tryc tiép
tdi sttc khoe ctia nguoi nong dan. Mat khac, chu ky thu
hoach trun thit va thu hoach phan trun khac nhau, do d6 khi
thu hoach trin thit cing phai tac dong dén phén trun, lam



4

Lé Thi Xuéan Thuy, L& Hoai Nam

lang phi thoi gian, cdng strc cua ngudi ndng dan.

Vi vay, de pho bién rong rai, hiéu qua phuong phap
nudi tran qué dé xur 1y chat thai nong nghlep dén nguoi
nong dan, nhom tac gia da dé xuat hé thong nuoi trim tur
dong nham giai quyét cac kho khin, bat cap cua viéc nudi
tran qué thi cong hién nay.

3.2. Pé xuiit h¢ thong nuéi trin qué tw djng
3.2.1. Thiét ké hé théng

Duya trén nhiing khé khan cia nhitng nguoi nong dan
va nhiing két qua nghién ctru khao sat thi nhom tac gia da
thiet ké h¢ thong nuobi trun ty dong ap dung thanh cong
nong nghi¢p IoT vao trong hé thong véi cac chirc ning
chinh nhu sau:

- Hé thong gom 3 tang gitp tiét kiém mit bang nudi;

- Lién tuc cap nhét nhiét 4o, do amva phun tudi ty dong
khi can thiét;

- Don gian héa van hanh, bao tri va thu hoach trun nho
hé thong dén chi€u sang;

- C6 chirc ning giam sat, hd trg van hanh va can thiép tir
Xa qua SMS, smartphone hodc may tinh c6 két noi Internet;

- Cit giam nhan cong va nang cao hiéu qua kinh té.

H¢ thdng nuéi trin (Hinh 6 va Hinh 7) bao gdm phan
than, phan gia nudi trun, bo dicu khién va bd diéu hoa dugc
lap ghép véi nhau, trong do:

- Phin thén bao gdm khung do céu tao gdbm céc tru d&
va cac thanh gidng ngang va giang doc duoc ghep véi nhau
tao thanh mot khung ctng, trén cac thanh giang ngang c6

b tri ray do dé d& phan gi4 nudi trun, phia dudi c6 phan
chan dé dd thiét bi;

Bang dieu khién

Khung

Khay nuoi

Hinh 6. Ké't,cdru co khi ba {dng cia hé tho”:ng nudi trim qué tw
dong biéu dién trén phan mém thiét ké 3D SolidWorks

- Phén gia nudi trun bao gdm khay nuéi dé dung gia thé
nuoi trun, khay nudi nay co tay kéo va céc ray trugt dugc
lap ghép voi ray do sao cho khi kéo tay kéo, khay nuoéi nay
¢6 thé d& dang théo roi khoi gia nudi trin ra khoi phan than
béng cach truot cac ray truot trén ray dd, trén cac khay do
nay cé bd tri cac cam bién do am va cam bién nhiét 46 dé
cung cAp thong sd vé nhiét d6 va d6 4m cho bo diéu khién;

- B6 diéu khién bao gdm mach dién tir, man hinh hién
thi va bang diéu khién dugc gin voi phan than, mach dién
tir dwoc 1ap trinh dé didu khién bo diéu hoa ty dong nham
cAp 4m cho qua trinh nudi trun;

- B6 diéu hoa bao gdm bom, binh loc dugc ndi véi hé

ong dan va dau phun dugc b tri trén cac khay nudi dé phun
b sung ham & 4m va trén cac khay nay con bd tri cac quat
hat dé thong khi mot cach tw dong cho gia thé trong cac
khay nuéi.

Hinh 7. Hé thng nudi trim qué tw dong thuc té

Cac gia nudi trun ¢6 thé dé dang lap ghép véi phan than
tao thanh két cdu da tang. N goal ra, thong qua cac cam bién
duoc bd tri trén cac khay nuoi, bo diéu khién s& diéu khién
bo diéu hoa tu dong kich hoat bom dé bom nude qua binh
loc, théng qua hé théng 6ng dan phun hoi nuéc qua dau
phun hoac ty dong bat quat hut dé thong khi cho hé théng.
Céu trac tdng quan hé théng nudi trin qué ty dong duoc
biéu dién trong Hinh 8.

at (T1)
= Ho{ Rote 2 | van dign tir (11) |
tha,f‘é’;’z’)“ 1 | Bo digu khién
= trung tam 5 Role 3 B Van dign tir (72) |
CB dé 3m (Arduino Mega 2560) —
dst (T3) ul T -—)l Role 4 H Van dién tir (T3) |
CB nhiét dg, | || L] Man hinh hién thi
d6 am ko khi A 128x64
| Wifi/3G/GPRS
Kh&i cdm bién Kh&i chap hanh va hién thj
Khdi truyén théng Trin qué —>
LED (Android/iOS)

Hinh 8. Céu triic cia hé tho”'ng nuoi trun qué tw dong
Céc dit liéu thu thap dwoc tir cac cam bién duoc luu trit
trén web server va duoc hién thi qua mét img dung di dong
dugc viét trén céc hé diéu hanh Android hodic iOS. Thong
qua tng dung nay, nguoi van hanh hé thong nuoi trim qué
c6 thé giam sat cac thong s6 diéu kién nuéi, tir d6 dua ra
cac quyet dinh can thi¢p vao hé thong. Giao dién cua ng

dung giam sat hé thong dwoc biéu dién trong Hinh 9.
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Hinh 9. Ung dung gidm sdt hé théng trén website

2.00

3.2.2. Pdnh gid kha ndng vin hanh ciia hé thong

Pé danh gia hiéu qua xir 1y chat thai nong nghiép va
hi€u qua van hanh hé théng nudi trun ty dong, nhom tac gia
da tién hanh nuoi thir nghiém trin qué v6i hé thong. Trin
& mdi ting cho an véi ngudn thirc an tir chét thai nong
nghiép khac nhau, chu yéu 1a phan bo tuoi (Hinh 10).

)
samgay

Hinh 10 Nudi thir nghiém trim qué véi hé thong
Thong s6 mau do 4m dit dé he thong tu phun tudi 1a 65%.
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Hinh 11. Biéu do gidm sat nhiét &g, dp dm vin hanh hé thong
trong 1 ngay

Sau chu ky nuéi 45 ngay, tién hanh thu hoach trin thit va
so sanh véi hi¢u qua nudi trun ta1 noéng hd 6ng L& Ngoc Anh.

Hinh 12. Trin thit thu hoach dwoc sau 1 chu ky (45 ngay)
nuoi thir nghiém voi hé thong

Bing 2. So sanh hiéu qua xit Iy chat thai nong nghiép bdng trim qué
gitta mo hinh nudi trun thi cong va hé thong nudi trun tw dong

< ax M® hinh nuéi tran | Hé théng nudi
Pic diém LA | A
thu cong trun tw dong
S6 1an cho in 6—9 lan 8 lan
Khéi lwong chit 2 2
thai xt 1y dugc 36 kg/m 82 kg/m
Khéi lugng trin 5 9
thit trung binh 1,15 kg/m 1,4 kg/m

Hé théng nuodi trun ty dong van hanh don gian, chi tdn
strc lao dong & cong doan cho an va thu hoach. Ngoai ra,
c4c chirc nang phu nho tng dung IoT va tu dong hoa co thé
giup nguoi nudi trun thudn tién va chi dong hon vi dugc
cap nhat lién tuc, phun tudi tu dong khi can thiét, diéu
khién va can thi€p tir xa. Bén canh do, hé théng nudi trin
ty dong con co thé xir Iy dwoc 82 kg chit thai nong
nghiép/m? trong 1 chu ky (hidu qua xtr 1y chét thai nong
nghiép gap 2,6 1an so voi mé hinh nudi trim thu cong), dong
thoi thu dugc 1,4 kg trun thit/m? (gap 1,2 lan so véi md
hinh nuoi trun thu cong).

3.2.3. Nhdn xét chung vé kha ndang nudi trim qué dé xir Iy
chdt thai néng nghzep tai xd Hoa Bic

Thir nhét, vé nhu cau xir 1y chit thai nong nghiép.
Ttr nhiing thong ké trén tai day nguoi dan xa Hoa Bic chii
yéu 1am nong nghiép, noéng ho chiém 85% ho dan cua xa.
Trong d6, chin nudi chiém ty trong néng san trén 80%
tap trung vao trau, bo, heo, dé va cic loai gia cam nhu ga,
vit, chim bo cau. Trong trot chiém gan 20% ty trong néng
san con lai, trong d6 néng san chu yeu la 1ta, mia, mot so
loai cdy an qua nhu chudi, mit va mot sb loai hoa mau
nhu céc loai ngil cbc, rau, bau bi, khoai san... Theo do,
lugng chat thai nong nghiép phat sinh rat 16n nhung da
phan bi ling phi va thai ra méi truong giy 6 nhiém.
Do d6, chung ta c¢6 thé tan dung ngudn rac thai khong 16
nay dé lam nguyén liéu chinh trong viéc nudi trun, vira
d4y manh phat trién kinh té vira chung tay bao vé moi
truong, bao v¢ stic khde cho ngudi nong dan, vura phat
trién xa hoi theo dinh hudng chuyén dich co cdu, phat
trién kinh té trong quy hoach nong thén méi ciia xi, gop
phan phat trién bén viing.
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Thir hai, vé kha ning xur ly chat thai nong nghiép bing
tran qué. Kha ning xur 1y chét thai nong nghiép bang trun
qué duoc danh gia dya trén khdi lwong chat thai duge xur
1y, chét luong phan trun qué va hiéu qua kinh té do phuong
phap nay dem lai d6i véi mé hinh nuéi trin qué thi cong
tai nong ho 6ng Lé Ngoc Anh. M6 hinh nay véi dién tich
nudi trin 500m? trong 1 thang ¢ thé xir 1y 12 tan rac thai
nong nghi€p, dem Ilai lgi nhuan 10.250.000 déng.
Phan trin qué thu dugc tir mo hinh 1a loai phan hitu co
sinh hoc dac biét, khong cé chét gay hai, khong co vi
khuén Salmonella, chi tiéu kim loai ning, pH va E. coli
trong mirc cho phép cua nghi dinh 108/2017/ND-CP vé
quén ly phan bon. Tuy ham lugng hitu co khong dat nhung
chi tidu nay c6 thé cai thién bang viéc bo sung ngudn thirc
an cho trun qué ¢ kha nang ting ham lugng hitu co trong
phén trun nhu céc loai rac thai néng nghiép rom ra, ba mia,
than, vo chudi, 14 than cac loai rau mau, ngii cdc, ba thai
trong nam. ..

4. Két luan

M6 hinh nuéi trun qué ty dong do nhom dé xuit dé xur
1y chat thai nong nghiép, gop phan giam thi€u 6 nhiém moi
truong, han ché tac dong tiéu cuc dén stirc khde ngudi nong
dan va cong dong, vira nang cao hi¢u qua san xuat nong

nghiép, vira cét giam nhan cong, gitip tang thém thu nhép,
phat trién xd hoi theo dinh huéng chuyén dich co ciu, phat
trién kinh te trong quy hoach nong thén méi, gop phin vao
sy phat trién bén vimng cia xd hoi. Trong tuong lai, nhom
tac gia s& chuan hoa lai két cau co khi ciing nhu mach dién
tir dé co thé giam gia thanh cia mé hinh. Dong thoi, hoan
thién chirc nang giam sat va can thi€p tir xa qua SMS cho
mo hinh. Ngoai ra, viéc thiét ké linh hoat kich thuéc mo
hinh va bd sung thém bd phan cit — khudy — phun thic dn
dé phu hop cho viéc chuyén giao dén cac nong ho khac
nhau ciing s€ dugc nghién ctru.
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