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Tom tat:

Tinh trang 6 nhiém do chdt thdi nong nghiép tai cdc trang trai cdy dn quad két hgp chan nuéi dang tré thanh
vdn dé nghiém trong tai nhiéu dia phuong 6 dong bang song Citu Long (PBSCL), ddc biét la tinh An Giang.
Nghién citu nay dugc thic hién nham thiét ké va ddanh gid moé hinh nong nghiép tich hgp huéng téi khong phdt
thdi cho mot trang trai trong mit quy mé 2,5 ha két hop nuéi dé tai xa Vinh Phii, huyén Thoai Son. Phuong
phdp nghién ciiu bao gom: Khdo sdt cdc ho dan; ldy mau méi truong (ddt, nuéc); dp dung cong cu SWOT,
DPSIR va trién khai thi diém mo hinh tudn hoan khép kin (dém 16t sinh hoc - 14 compost - san xudt biochar
- ao thity sinh). Két qud dy bdo mo hinh gitip gidm 75% BOD,, > 80% NH,* trong nudc thdi, cdi thién do phi
nhiéu ddt, tiét kiém 50% chi phi phdan bon héa hoc va nhién liéu, véi thoi gian hoan von khodng 3 nam va IRR
dat khodng 20%. M6 hinh ciing dugc du bdo cé khd ndng tich hgp linh hoat nhiéu céng nghé sinh thdi don
gidn, phiy hgp quy mo ho gia dinh, gép phdn BVMT, tang hiéu quad sdn xudt. Trén co sé d6, nhém nghién ciiu
dé xudt nhan rong mé hinh cho cdc trang trai tuong ty tai DPBSCL, két hgp ho trg ky thudt - chinh sdch va tiép
tuc nghién citu hiéu qud dai han ciia biochar, khd ndang xi ly nudc thdi nang cao, ting dung nang lugng tdi tao
trong hé thong nong nghiép khép kin.

T1i khéa: Nong nghiép khong phdt thdi, moé hinh tudn hoan, compost va biochar, trang trai cdy dn qud, DBSCL.
Ngay nhdn bai: 24/12/2024; Ngay siia chita: 18/2/2025; Ngay duyét ddang: 24/3/2025.

Design and evaluation of an integrated agricultural model
toward zero emissions applied to a concentrated fruit farming
system in An Giang province

Abstract:

Agricultural waste pollution at fruit tree farms combined with livestock raising has become a serious issue
in many areas of the Mekong Delta, particularly in An Giang province. This study was conducted to design
and evaluate an integrated low-emission agricultural model for a 2.5 hectare jackfruit farm combined
with goat rearing in Vinh Phu commune, Thoai Son district. The research methods included household
surveys, environmental sampling (soil and water), application of SWOT and DPSIR frameworks, and pilot
implementation of a closed-loop system integrating bio-litter bedding, composting, biochar production,
ecological pond treatment. The preliminary results suggest that the model can reduce BOD_by 75% and NH,* by
over 80% in wastewater, enhance soil fertility, and lower chemical fertilizer and energy costs by approximately
50%, with an estimated payback period of three years and an internal rate of return (IRR) of around 20%.
The model also demonstrates flexibility in integrating simple ecological technologies suitable for household-
scale farms, contributing to both environmental protection and production efficiency. Based on these findings,
the research team recommends scaling up the model for similar farms in the Mekong Delta, with combined
support in technology and policy, and further studies on the long-term effects of biochar, advanced wastewater
treatment, and the integration of renewable energy into circular agricultural systems.

Keywords: Low-emission agriculture, circular model, compost and biochar, fruit tree farm, Mekong Delta.

JEL Classifications: 013, 044, Q51, Q53, R11.
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1. DPAT VAN PE

Hién nay, hoat dong nong nghiép tai Viét Nam dang
do6i mat véi nhiéu thach thiic nghiém trong lién quan
dén 6 nhiém moi trudng. Su phat trién tham canh trong
ca trong trot va chan nudi da lam phat sinh mot lugng
16n chat thai nong nghiép, trong d6 phan 16n chua dugc
xti ly triét dé. Theo udc tinh, tong lugng chat thai chan
nudi trén pham vi ca nuéc vao khoang 60 - 80 triéu tan/
nam, trong dé c6 dén gan 36% dang xa truc ti€p ra moi
truong ma khong qua xt ly phu hgp (Nguyen et al,
2017; Trung & cs, 2024). Thuc trang nay ddc biét dang
lo ngai & nhiing viing chuyén canh cay an qua két hop
chén nu6i quy mo ho gia dinh, noi thi€u co sd ha tang
xt ly va nhan thic cong dong con han ché.

Tai tinh An Giang - m¢t trong nhiing dia phuong
trong diém cua DBSCL vé phat trién ciy dn qua, huyén
Thoai Son dang ddy manh tdi co cdu nong nghiép. Theo
ké hoach, toan huyén thuc hién chuyén déi thém 95 ha
dat trong Ita kém hiéu qua sang trong rau mau va cay
an qua, nang tong dién tich cay dn qua toan huyén lén
khoang 1.000 ha vao cu6i ndm 2024 (S6 NN&PTNT
tinh An Giang, 2023). Trong s6 cac loai cay trong chu
luc, cdy mit dang ngay cang chiém uu thé nho kha nang
thich nghi t6t v6i diéu kién khi hiu - thé nhudng, cho
nang sudt 6n dinh va gia tri kinh t€ cao. Mit dugc trong
tap trung tai cac xa Vinh Phu, Vinh Trach, Pinh Thanh,
v6i quy mé moi ho tii vai nghin dén hang chuc nghin
m?. Tuy nhién, qud trinh chdm séc, canh tdc mit ciing
phat sinh nhiéu phu phdm néng nghiép nhu 14, canh tia,
vo qua, phan 16n chua dugc xt ly ma thuong dugc dot
truc tiép ngoai dong, gay phat thai nhiéu chat doc hai
cho stic khoe con nguoi va anh hudng dén chat lugng
khong khi dia phuong.

Song song véi trong cdy an qua, nhiéu ho nong dan
tai Thoai Son con két hgp chin nudi quy mo viia va nho
nhu nuoi dé, bo, nham tan dung mét bang chudng trai,
phu phdm noéng nghiép lam thiic an tho xanh va tao thém
ngudn thu. Tuy nhién, viéc thi€u mo hinh xti ly chét thai
dong bo khién lugng phan, nudc tiéu tii dan vat nuoi thai
ra moi truong mot cach ty phat, tham truc tiép xudng
dat, chdy ra kénh muong hoac phat tin mui hoi trong
khong khi, anh hudng dén chat lugng dat, nudc mat va
stic khoe cdng dong néu khong dugc kiém soat hop ly.

Cac mo hinh nong nghiép tudn hoan va khong phat
thai da dugc nghién ctiu, 4p dung nhdm giai quyét
nhiing van dé néu trén. O Viét Nam, mé hinh VAC
(Vudn - Ao - Chuong) 1a mot hé théng canh tac tich
hop truyén thdéng, két hgp vuon cay, ao cd, chudng
chén nuoi dé€ tin dung tuén hoan chét thai trong quy
mo ho gia dinh (Trong & cs, 2013). M6 hinh VAC da
chiing minh hiéu qua trong viéc tan dung phu phdm
nong nghiép va cai thién sinh ké néng thoén suot nhiéu
thap ky qua. Bén canh VAC, nhiéu khai niém hién dai

hon ciing da dugc phat trién trén thé gi6i, chang han
nhu Hé thong sinh hoc tich hgp (Integrated Biosyste-
ms - IBS) (Foo et al., 2002) va Hé thong khong phat
thai (Zero Emission Systems - ZETS) (Schnitzer et al.,
2007) nhan manh viéc thiét ké trang trai nhu mot hé
sinh thai khép kin, trong do6 chat thai ctia qua trinh nay
trd thanh dau vao cho qua trinh khac. Gan day, nghién
ctiu vé mo hinh tich hgp VACBNXT ctia Lé Thanh Hai
va cs, 2016 da md rong khai niém nay bang cach tich
hop cac cong nghé tién tién nhu hé théng biogas, bé
U compost, 160 dot biochar, nham t6i vu héa chu trinh
tudn hoan, dong thai tao ra gid tri kinh t€ méi ti chat
thai nong nghiép. M6 hinh VACBNXT khong chi cai
thién hiéu qua xt ly chét thai ma con giup tang cuong
kha ndng giti nudc, cai tao dat, giam phat thai khi nha
kinh, ttt d6 mang lai lgi ich vé kinh té va moi truong.
Nghién ctiu cho thdy, so v6i mé hinh VAC truyén
thong, VACBNXT c6 kha nang tai st dung chat thai
dat trén 90% va tiét kiém chi phi dau vao 1én dén 50%,
dong thai cai thién nang sudt ciy trong ciing nhu stic
khoe dan vat nuodi (Hai & cs, 2016).

Mic du vay, hién van thiéu cac moé hinh tich hgp
dugc thiét ké cu thé cho trang trai cay an qua quy méd
tap trung két hgp véi chan nudi ho tai cac dia phuong,
dién hinh la An Giang. Xudt phat tit khoang tréng khoa
hoc nay va nhu cau thyc tién tai dia phuong, nghién
ctu dugc thuc hién nhim thiét ké, danh gia mot mo
hinh néng nghiép tich hgp hudng téi khong phat thai
cho mot trang trai trong mit ¢ quy mo tuong déi 16n
két hgp chdn nudi dé tai An Giang.

2.POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Déi tugng nghién ciiu

Nghién ctiu dugc thuc hién tai trang trai ho ong
Tran Duy Dtc (4p Trung Phu 2, xa Vinh Phu, huyén
Thoai Son, tinh An Giang), c6 quy mo6 2,5 ha, trong
mit két hgp chdn nuoi trén 60 con dé. Bay la mo6 hinh
tich hop tiéu biéu tai dia phuong, noi nhiéu ho két hgp
trong cdy dn qua va chan nuo6i quy mé nho.

2.2. Phuong phdp nghién ciiu

Phuong phdp ddnh gid hién trang

Nhoém nghién ctiu thu thap 3 mau dat tAng canh tac,
2 mau nudc ngdm, 2 mau nudc tudi (tii ao ca ci), lay
vao thang 5/2024, phan tich theo QCVN 03-MT:2015
(dat) va QCVN 08-MT:2015 (nudc mat), véi cic chi
tiéu pH, OM, COD, BOD.... Ngoai ra, khao séat 15 ho
(1 ho thuc hién moé hinh, 14 ho xung quanh) thong
qua bang hdi vé quy mo san xudt, chi phi dau vao, phu
phidm va khé khin trong cong tic quan ly chat thai
(QLCT). Dii liéu dugc tdng hgp, phan tich theo cong
cu SWOT, mo6 hinh DPSIR dé xac dinh nguyén nhén -
hé qua cac vian dé mai truong tai ho.

Phuiong phdp thiét ké va trién khai moé hinh

Mo hinh dugc xay dung dua trén viéc ké thiia cdu
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Hinh 1. So d6 tong qudt mdt bang ciia ho

trac VACBNXT do nhém nghién ctiu ctia GS.TS. Lé Thanh Hai phat
trién (Hai & cs, 2016). Nguyén tic thiét ké 1a t6i uu hda tuin hoan noi
bd gitia trong trot va chin nudi, gidm thiéu dong thai ra mai trudng
thong qua tai stt dung, tai ché toan bo phu phdm hiiu co tai chd.

Cac hang muc thiét ké dugc trién khai xay dung tii thang 8 - 9/2024
va van hanh tt 10/2024. Nong ho dugc tap hudn ky thuat trudce khi
van hanh.

Phuiong phdp danh gid hiéu qud sau trién khai

- Moi trudng: Lay 3 mau nudc thai dau vao sau xu ly va 3 mau dat
canh tac dé phan tich céc chi tieu BOD,, COD, NH,* (nudc); pH, OM,
N t6ng (dat).

- Ky thudt - kinh té: Theo doi lugng phan boén va nhién liéu LPG
st dung trong 1 thang trudc - sau mo hinh; do khoi lugng compost,
biochar... quy d6i chi phi tiét kiém theo don gid dia phuong. Tinh
toan CBA: T6ng hop chi phi dau tu mo6 hinh; tinh dong tién tiét kiém
ti phu phdm va ddu vao giam; xac dinh thoi gian hoan von, hiéu qua
tai chinh theo khung phén tich chi phi - 1¢i ich don gian.

Phuong phdp xiu ly dit liéu

Dii liéu dugc téng hop, ma hoa, xt ly bang cdc phan mém Excel,
SPSS, so sanh trudc - sau va danh gia hiéu qua theo tling chi tiéu moi
truong, kinh té.

3. KET QUA VA THAO LUAN

3.1. Ddnh gid hién trang doi tugng nghién ciiu

Qua qua trinh khao sat va két qua phan tich mau cho théy:

= Vé chdt lugng ddt: Phan tich mau dit vuon cho thiy pH dit &
mtc 5,5 - 6,0, thdp hon ngudng t6i uu cho cay dn qua (khoang pH 6,5
- 7,0) (Raese et al., 1994). Ham lugng chat hitu co (OM) trong dat kha
thép, khoang 2,0%. Mdc du cac kim loai ndng trong dat (As, Pb, Cd)
déu ndm dudi gisi han cho phép ctia QCVN 03-MT:2015/BTNMT,
dat c6 ddu hiéu tich ldy dinh dudng v6 co: Ham lugng nitrat (NO,)
trong dat mét cao (khoang 45 mg/kg).

= Vé chdt lugng nudc: Két qua phan tich mau nudc mat tai ao ca
(dang dé€ tréng) cta ho la: BOD, (80 mg/L), COD (150 mg/L), NH *
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(25 mg/L). Can cit QCVN 08:2023/
BTNMT chat lugng nudc dugc phan
loai & mtc D - Ttc chat lugng rat xau.
NudGc ao mau xanh, c6 mui hdi nhe,
pH & mtc 7,8 va giau dinh dudng
(tong phosphor > 4 mg/L), c6 ddu hiéu
cta hién tugng phu dudng cuc bo do
tich tu phan dé, phén bon rua troi.
Mau nudc ngdm ghi nhan néng d6 ni-
trat1a 12 mg/L va tong Coliform dat 52
MPN/100 mL, mdc du gid tri nitrat con
thép, nhung sy hién dién ctia Coliform
cho thdy c6 nguy co 6 nhiém vi sinh.

= V& khia canh kinh té: Két qua diéu
tra 15 ho nong dan (1 ho thuc hién mo
hinh va 14 h6 xung quanh) cho thay,
thu nhap binh quén tii trong mit ctia
mot ho khoang 80 - 100 triéu dong/
ha/nam, dong thoi mdi ha mit tiéu
ton trung binh 8 - 10 triéu dong/nim
cho phan bén va thudc bao vé thuc
vat, cung véi do 1a khoang hon 3 triéu
dong cho nhién liéu (ddu mdy bom
nudec, dién). Chan nuodi dé quy mo6 nho
(10 - 15 con/h¢) mang lai thu nhap bé
sung khoang 30 - 40 triéu dong/nam.
Két qua khao sit cho thiy, ho dang
do6i mat véi 3 nhém khé khan chinh:
Chi phi san xuét cao do gia phan bon,
thiic dn chan nuoi ting; sdu bénh, rui
ro thi truong (54% ho tling bi sdu duc
trai mit, gid ca bién dong gay thu nhép
khong 6n dinh); stic ép moi trudng khi
trén 85% ho d6t canh 14 sau thu hoach,
khoang 73% xa nudc thai chan nudi
truc tiép ra moi trudng.

Hinh 2 cho thdy, trang trai sd hiiu
nhiéu lgi thé ty nhién, kinh nghiém
san xudt, song van ton tai han ché
trong QLCT va tiép can mo hinh canh
tac bén viing. Két hop voi két qua phan
tich SWOT, mé hinh DPSIR dugc ap
dung d€ hiéu r6 méi quan hé nhan qua
trong hién trang cta trang trai: Dong
luc (drivers) chinh la nhu cdu mé rong
san xudt va lgi nhudn tu thi truong trai
cay, thit dé, cung véi chinh sach khu-
yén khich phat trién nong nghiép hang
héa. Nhiing dong luc nay tao ra ap luc
(pressures) 1én moi trudng nhu tang st
dung phan héa hoc, tang quy moé dan
dé - kéo theo nhiéu chat thai hon. Két
qua, tinh trang moi trudng (state) cua

CHUYEN DE 1/2025 | TAP CHi MOI TRUGNG | 53



NGHIEN CUU

s

PHAN TICH SWOTNang hé

I N —

Sirengths (Diém manh)

Opportunities (Co hii)

w Dl tp trung >2 ha, khi hau
phis horp mit

== Thi trirémg wa chuding ndng
sdan sgch

Weaknesses (Dism ybu) Threats (Thach thirc)
| * Thiéu hé théng xir Iy chét thai | A Bién dgng gia ndng sdn,
thire 4n

v Chi hd e kinh nghiém, vén
dn djnh

== Chinh sach hd trg md hinh
tudin hodn

X L& thube phan hoa hoc —

aéit thodl hda A Nguy cor thign tai gia ting

v Két hgp nudi dé, tn dyng
phy phim

< Bién adi khi hju thoc dby
chuyén adi

X Lao déng thidu kién thire bén A Quy dinh mdi trutmg ngay
virmg cang nghidm ngat

Hinh 2. So do phan tich SWOT cho hién trang ctia ho

khu vuc c¢é ddu hiéu suy giam: Nudc
ao tu nhiém ban, dit vuon thiéu dinh
dudng hiiu co, hé sinh thai vi sinh
trong dat va nudc bi anh hudng. Cac
tac dong hau qua (impacts) da xuét
hién nhu nudc ao giau dinh dudng gay
tdo phat trién lam cd cham phat trién,
dat chua, nghéo mun lam cay trong
kém bén viing, mui hoi anh hudng
dén stic khoe, cudc séng sinh hoat cuia
ngudi dan xung quanh. Thuc t€ nay doi
hoéi phan hoi (response) tli cong dong
va chu trang trai: Can dp dung cac giai
phdp canh tdc sinh thai, tudn hoan dé
giam phat thai, phuc h6i mai truong.

So sanh véi cac nghién ctiu tuong
tu, nhiéu trang trai cay an qua khac &
DBSCL ciing ghi nhan tinh trang lam
dung phén hoéa hoc dan dén thodi hoa
dét, 6 nhiém nudc mit cuc bo (Yén &
cs, 2019; Quang & cs, 2020). Mtic do
6 nhiém tai h nhin chung chua ng-
hiém trong trén dién rong (chua phat
hién kim loai ndng hodc héa chat vugt
chuén trong dat, nudc ngdm), nhung
nhiing chi d4u nhu BOD,, NH," cao
trong nudc thai va dat thi€éu mun la
dang lo ngai. Nguyén nhéan chinh dugc
xac dinh la do han ché trong QLCT va
phu phidm - mot diém yéu ma SWOT
da néu. HY hién chua tan dung dugc
phé phdm d¢€ tao gia tri, do d¢ rit can
mét mo hinh QLCT tich hgp nham
bién cac dong thai hién hiiu thanh tai
nguyén, gop phan khic phuc nhiing
diém yéu hién tai.

3.2. Thiét ké va trién khai xdy
dung mé hinh nong nghiép tich hop
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Trén co sd hién trang va nhu cdu cai thién, nhém nghién ctiu da
dé xudt mo hinh nong nghiép tich hop cho trang trai nhu Hinh 3.

Trong mo hinh nay, cdc dong phu phdm va chat thai dugc tuan hoan
gitia cac hgp phan. Cu thé, khoang 45 - 50 kg phan dé/ngay dugc thu
gom, trong khi do, 60 - 80 lit nudc tiéu/ngay dugc hap thu vao 16p dém
16t sinh hoc; dém 16t sau 2 - 3 tuan dugc dua sang ngan chia, phdi tron
v6i phan dé, phu phdm d€ t compost hiéu khi trong 45 - 60 ngay. Qua
trinh @ dién ra trong bé x4y c6 mai che; cdp khi cudng biic bang quat
ly tam cong sudt 0,5 kW; ty 1é phdi tron 70 : 30 (dém 16t : phan), d6 &m
duy tri 55 - 60%; ty 1é C/N du kién khoang 22 : 1. Compost sau t dugc
st dung lam phan bén hitu co cho cay trong. Mat khac, toan bd canh 1a
kho tii vuon mit khoang ~ 0,5 - 0,7 tan/thang dugc thu gom, dét yém
khi trong 10 biochar thé tich 0,8 m* méi mé 40 - 50 kg phu phém, tao
ra 10 - 12 kg biochar, du bén cai tao dat cho toan bd viuon mit 2 ha véi
lugng biochar khoang 1 - 1,2 tdn/ha/nam.

Ao thuy sinh c6 dién tich 400 m?, sau 1,2 m da dugc 16t bat HDPE
ti trudc. Sau khi cdi tao, ao dugc bo sung béo, luc binh va nudi ca
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Hinh 3. S0 do mé hinh nong nghiép tich hop dé xudt cho ho
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Bang 1. Thong so chi ti€t cac hang muc trién khai cho mé hinh caa ho

TT Hang muc Mo ta
1 Ngan chiia dém 16t sinh hoc DxRxC: 5,0 x 8,0 x 0,8 m; Vit liéu: Gach, xi mang, dém 16t sinh hoc
2 Hé thoéng phun vi sinh DxRxC: 5,0 x 8,0 m; Vat liéu: Ong nhua, béc phun, vi sinh EM
3 Ngién chtia phan DxRxC: 2,0 x 4,0 x 0,8m; Vat liéu: Gach, xi ming, mai ton
4 Ngan t phan DxRxC: 2,0 x 4,0 x 0,8 m; Vit liéu: Gach, xi mang, mai tén
5 Ao thuy sinh Dién tich: 400 m?; cai tao ti ao ci da 16t bat HDPE, d6 sau 1,2 - 1,5 m
6 Thiét bi u phan dam ca Thung nhya 250 L
7 Lo d6t biochar Thé tich: 0,8 m3; 10 bang thép han, dang thung ding
8 Khu chtia rac DxRxC: 2,0 x 2,0 x 0,8 m; Vat liéu: Gach, xi mang, mai tén
9 Hé théng tudi tiéu tu dong Hé théng gobm bom dién, 6ng dan va béc nho giot
10 Chuong nuoi Dién tich: 50 m?% cai tao, thay thé san, mang udng, vé sinh chudéng

rd phi nhdm xt ly sinh hoc phin nudc ton dong trong
hé thong. Du khong tiép nhan nudc thai (nudc tiéu dé)
truc tiép ti chudng trai, nhung véi vai tro la noi chua,
cai thién chat lugng nudc tli cac nguodn ndi sinh (nudc
rtia chudng, nudc tudi du, nude ri tii khu t phén), ao
dugc xem la mot hang muc xt ly nudc thai trong nong
nghiép. Vao mua mua, ao c6 co ché xa tran khi qua tai
qua muong thoat. Ca chét dugc thu gom, dua vao thung
u 250 lit b sung vi sinh dé€ 1én men tao phan dam ca
dang long, phuc vu bén cay (Bang 1).

Mo hinh dugc x4y dung trong khoang thoi gian tu
thang 8/2024 - 9/2024 va bat dau van hanh tu 10/2024.

3.3. Du bdo hiéu qud ciia moé hinh sau trién khai

Sau mot thoi gian van hanh thi di€ém, mo6 hinh da
cho théy nhiing két qua cu thé nhu sau:

= Dy bdo vé hiéu qud mai truong:

Bang 2 cho thdy, chit lugng mai truong cai thién
ro rét sau van hanh mo hinh. Nong d¢ 6 nhiém trong
nudc thdi gidam manh: BOD, gidm 75%, COD gidam
70%, NH,* gidm trén 80%. Dt dugc bon compost va
biochar ¢6 ham lugng hitu co tang tti 2,0% 1én 2,5%,

Hinh 4. Lo dét biochar

pH tang tti 5,5 - 6,0 1én 6,3, cau truc dat toi x6p hon,
giti &m t6t hon, thuén lgi cho cdy mit sinh trudng va
phat trién. Khong khi chudng trai ciing cai thién dang
ké: Mui hoi gidam, gdn nhu khéng con rudi nhang.

= Dy bdo vé hiéu quad kinh té:

Mo hinh khong phat thai mang lai lgi ich kinh té r6
rét cho ndong ho. Nho tu san xudt phan compost va dam
cd, trang trai da giam khoang 50% lugng phén héa hoc,
tiét kiém 8 - 10 triéu dong/ndm/2 ha mit. Hé thong
tudi ty dong gitp giam thém 20 - 30% chi phi dién
va nudc (~ 1 - 2 triéu dong/nam). Pat cai tao tét hon
nho bén biochar va compost, gép phan duy tri nang
sudt mit 6n dinh (~ 90 triéu déng/ha/ndm) va tiém
ndng tang. V€ chin nudi, chudng trai sach hon, gitp
dan dé khoe manh, duy tri thu nhap 120 triéu dong/
ndm, gidm thiét hai do bénh. Cac phu phim trudc day
bi lang phi (14, canh, ph4n) nay dugc tai ché thanh san
phdm htiu ich nhu phén hiu co, biochar.

Bang 3 phan tich chi phi - lgi ich (Cost-Benefit
Analysis, CBA) dugc thuc hién theo chu ky 5 ndam, st
dung ty 1é chiét khiu r = 5%/ndm (tai Viét Nam va

Hinh 5. Khu dém [6t sinh hoc
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Bang 2: Du bao hiéu qua méi truong khi van hanh mé hinh

Chi tiéu cu thé Trudc mo6 hinh Sau mo hinh Gia tri tham chiéu Quy chuin tham chiéu
BOD5 80 20 <50 mg/L QCVN 62-MT:2016/BTNMT
COD 150 50 <150 mg/L QCVN 62-MT:2016/BTNMT
Nong do NH,* 25 <5 <10 mg/L QCVN 62-MT:2016/BTNMT
pH dét vuon 6 6,3 6,5-7,0 (Raese et al., 1994)

Bang 3: Du bao hiéu qua kinh t€ sau khi vin hanh mé hinh

Chi tiéu Trudc mo hinh Sau m6 hinh Pon vi
Chi phi phén héa hoc (2 ha) 18 10 Triéu déng/ndm
Chi phi nhién liéu bom tuéi (2 ha) 6 4,2 Triéu déng/nam
Thu nhap ti mit 90 95 Triéu dong/ha/ndm
Thu nhap ti chin nuoi dé 120 120 Triéu dong/nam

nhiéu quéc gia dang phat trién, ty 1é chiét khiu thudong
chon tli 5% - 10%, chon gia tri 5%/nam la phu hop véi
mat bang tin dung néng thén Viét Nam va phan anh
muic chi phi st dung v6n trong diéu kién ap dung thuc
té€ cho hd nong dan). Tong loi ich rong hang nam uédc
tinh khoang 15 triéu dong, bao gom: Tiét kiém chi phi
phan boén, nang lugng (~ 10 triéu dong/nam); gia tang
thu nhap ti san xudt (~ 5 triéu dong/nam).

Gia tri hién tai rong (Net Present Value - NPV)
dugc tinh theo cong thiic (Hajdasinski et al., 2004):

n

Trong do: t=1

« B, : Loi ich hang nam (15 tri¢u dong)

+ C, : Chi phi van hanh hang ndm (gia dinh khong
dang ké so v6i dau tu ban dau)

« C,: Chi phi dau tu ban dau (50 triéu dong)

o r: Lai sudt chiét khau (5%)

o n: S6 nam phan tich (5 nam)

Két qua cho thdy NPV khoang 20 triéu, NPV > 0
chiing to du an kha thi vé mat tai chinh trong dai han.
K€ dén, suit sinh lgi noi tai (Internal Rate of Return
- IRR) la gia tri r khién NPV = 0, dugc udc tinh theo
phuong phap ndi suy tuyén tinh tu hai gia tri r gan
nhau (Hajdasinski et al., 1993). Theo tinh toan, IRR
vao khoang 20%, ttic cao hon dang ké so véi 1ai sudt
chiét khau xa hoi r = 5%.

Thoi gian hoan von (Payback Period - PBP) dugc xac
dinh theo cong thiic don gian (Hajdasinski et al., 1993):

Co 50

PBP = Loi ich rong hang nam 157 3,33 nam

Nhu véy, mo hinh dy kién hoan von sau khoang 3 - 4
nam, mang lai 1¢i nhuén rong tii ndm thi 4 tré di. Diéu
nay khing dinh tinh kha thi, hiéu qua tai chinh cia mo
hinh d6i v6i h nong dan quy mo viia tai khu viic PBSCL.

Thdo ludn chung

Mo hinh thi diém da chiing minh hiéu qua toan
dién khi vira kiém soat t6t 6 nhiém méi trudng, tai st
dung > 90% chat thai thanh tai nguyén hdu ich, giam
chi phi dau vao khoang 50%, hoan vén sau 3 - 4 nam,
tich hop linh hoat cac cong nghé xt ly phu hop quy
mo hd... tit d6 khing dinh tinh kha thi, hiéu qua va
bén viing trong thuc tién néng nghiép viing DBSCL.
Khi so sanh v6i cac mo hinh tich hgp da cong bo trong
va ngoai nudc, ¢ thé thay mo hinh thi diém nay dat
hiéu qua tuong duong hodc cao hon. Cu thé, két qua
nghién ctu tuong dong v6i nghién ctiu cua Hai & cs,
2016 vé VACBNXT tai DBSCL. Dong thoi, hiéu suat
loai b6 BOD,/COD tuong duong véi nghién ctiu vé
cac bién phap loai bo chat 6 nhiém trong chin nuoi
tai mot s6 nudc khu vigc Pong Nam A (gidm ~75%
BOD, ~ 70% COD) (Stewart et al., 2009).

Tt qud trinh trién khai, c6 thé rut ra 4 yéu t6 chinh
g6p phan vao thanh cong ctia mo hinh: (i) Su tham gia
tich cuc va cam két ctia néng ho; (ii) Cong nghé phu
hgp quy mo ho, dé diéu chinh, chi phi thép; (iii) HO trg
ky thuat ban dau tti nhém nghién ctu; (iv) Diéu kién
tu nhién thuan lgi cing v6i nhan thic cong dong nang
cao. Tuy nhién, mo6 hinh cting d6i mat 3 thach thiec: (1)
Chi phi dau tu ban dau cao, can hd trg tai chinh hoac
lién két nhom ho; (2) Yéu cau ky thuat va ky luat van
hanh cao hon, doi hoi dao tao; (3) Bau ra san phdm phu
nhu compost, biochar con han ché, can cé giai phap
tiéu thu hodc luu trit 1au dai.

Vé kha ndng nhan rong, moé hinh c6 tiém ndng nhan
rong tai cac trang trai cay an qua két hgp chin nuoi &
DBSCL, v6i kha ning diéu chinh linh hoat theo loai céy,
vat nudi, diéu kién tling hd. D€ trién khai hiéu qua, can
tap hudn ky thuat cho nong dan va c6 chinh sach hoé trg
pht hop (nhu tich hgp vao Chuong trinh muc tiéu quéc
gia vé x4y dung nong thon méi hodc tin dung xanh).
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Vé tinh bén viing dai han, mé hinh c6 thé duy tri
dai han néu dugc quan ly t6t, nho van hanh theo quy
luat sinh thai va hiéu qua vé chi phi. Tuy nhién, can
theo doi dinh ky chét lugng dat, nudc, hoat dong hé
vi sinh, tranh rti ro tich lily mudi, kim loai ndng hodc
suy giam hiéu sudt sau 5- 10 ndm. Do do, khuyén nghi
tiép tuc ho trg ky thuét, nghién ctiu bs sung (két hop
biochar véi cong nghé xt ly nuéc khac, tht nghiém tai
vung dat phen hodc ngép ung).

4. KET LUAN

Nghién ctiu da thiét ké, trién khai thanh cong
moé hinh nong nghiép tich hgp huéng téi khong
phat thai cho mot trang trai trong mit két hgp nuoi
dé tai huyén Thoai Son, tinh An Giang. M6 hinh da
dat dugc cdc muc tiéu: Gidm thiéu phat thai 6 nhiém
(BOD,, COD, NH,* trong nuéc thai tit 70 - 80%; OM
va pH dét dugc cai thién); tdn dung triét d€ phé phu
phdm (trén 90% chét thai hiiu co dugc tai st dung);
nang cao hiéu qua kinh t€ ho nong dan (tiét kiém chi
phi dau vao, 6n dinh nang sudt, thoi gian hoan von la
3- 4 nam, IRR udc tinh ~ 20%). Piém mdi ctua nghién
ctiu la lan dau tién tich hgp chu trinh xt ly khép kin
(dém 16t sinh hoc - compost - biochar - ao thiy sinh)
chuyén biét cho trang trai cay dn qua quy mo viia,
dong thoi cung cdp di liéu thuc nghiém vé hiéu qua
mdi trudng va kinh té. Kién nghi cin ho trg von, tap
huén ky thuit d€ nhan rong mo hinh; tiép tuc nghién
ctiu dai han vé hiéu qua biochar, t6i uu cdong nghé xu
ly nuéc thai va thu nghiém md rong moé hinh tai cac
vung sinh théi khac.

Song song v6i nhiing két qua dat dugc, nghién ctiu
con mot s6 han ché nhat dinh, nhu quy mo trién khai
thi diém con nhd, thoi gian theo do6i ngan han (dudi
mot nam) nén chua danh gia day du cac bién dong
dai han ctia méi truong dat - nudc - khi. Ngoai ra,
tac dong kinh t€ - xa hoi méi ghi nhan & mic ho gia
dinh don 1é, chua phén tich sau tac dong cong dong
hay chudi gid tri ndong san. Trong thoi gian t6i, cAn
tiép tuc nghién cuu, theo doi dai han (5 - 10 nam) dé
danh gia tinh 6n dinh cua moé hinh, hiéu qua lau dai
cta biochar trong cai tao dat, kha ning kiém soat 6
nhiém khi m& réng quy mo; thti nghiém ap dung mo
hinh tai cdc viing sinh thai khac nhu dat phen, ving
la dé kiém chuing tinh linh hoat va dé xuét hoan thién
mo hinh phu hgp véi tling diéu kién dia phuong.

Logi cam on: Nghién ciiu nay dugc tai trg bdéi B
Khoa hoc va Cong nghé trong khudn kho Dé tai doc lap
cdp quoc gia, ma s6 DPTDL.CN-71/21 véi tén Dé tai la
“Nghién ciiu cdc gidi phdp phdt trién sinh ké bén viing
cho cdc cong dong dan cu nong thon tinh An Giang
gan vdi sit dung hop 1y tai nguyén, QLCT va BVMT”.
Nhém nghién ciiu xin chan thanh cdm on Vién Moi
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trucng va Tai nguyén, Trudng Dai hoc An Giang da ho
trg, tao diéu kién thudn lgi d€ nhém cé thé hoan thanh
nghién ciium
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