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Today, the area of agricultural land is increasingly shrinking, especially in
urban areas. In this context, the development of controlled environment
agriculture through hydroponic farms is emerging as a new strategy to
address these challenges. However, the process of constructing and
operating hydroponic farms is often considered resource- and energy-
intensive, potentially leading to unsustainable development. This study
evaluated the environmental impacts of hydroponic farming technology
and compared them with those of traditional soil-based cultivation by
adopting a life cycle assessment approach. The investigation was
conducted at two commercial farms in Ho Chi Minh City: one hydroponic
farm and one open-field farm, each occupying an area of 1,000 m?. The
results revealed that the hydroponic farm achieved higher productivity and
land use efficiency in addition to consuming fewer resources in terms of
water and energy, and emitting fewer greenhouse gases per kilogram of
fresh biomass compared to the open-field farm. The findings provided an
overview of the environmental strengths and limitations of each farming
method, thereby offering valuable insights for more effective farm
development and operations.
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TU KHOA

No6ng nghiép méi trudong kiém
soat

Hé¢ thong thiy canh

Khan hiém nuéc

Ning lugng tiéu ton

Phat thai khi nha kinh

Hién nay dién tich dat nong nghiép ngay cang bi thu hep, dac biét tai cac
db thi. Trong bdi canh 6, phat trién néng nghiép trong moi trudng kiém
so4t voi cong nghé thiy canh dang tré thanh hudéng di méi nham vuot
qua nhitng thach thic nay. Tuy nhién, qué trinh xay dung va van hanh
céc trang trai thiy canh dugc cho 14 tiéu ton tai nguyén va niang luong, co
kha ning dan dén phat trién khong bén viing. Nghién ciru nay danh gia
tac dong moi trudong cua cong nghé canh tac thily canh va so sanh véi
cong nghé canh tac truyén thng trén dit ap dung phuong phap danh gia
vong doi. Nghién ctru dugc trién khai o 2 trang trai quy mo thuong mai
tai TP.HCM: mét trang trai thuy canh va mot trang trai thd canh véi dién
tich 1000 m®. Két qua cho thiy, trang trai thuy canh mang lai ning suét
va hiéu qua sir dung dét cao hon, dong thoi nhu cau st dung tai nguyén
nudc, ning lugng va phat thai khi nha kinh tinh trén mdi kg rau tuoi déu
thp hon trang trai tho canh. Nghién ctru nay cho thiy wu, nhuoc diém vé
mdi trudng cua ting phuong phap, tao tién dé dinh huéng phat trién va
van hanh cac trang trai mot cach hiéu qua hon.
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1. Gioi thigu

Trong bbi canh dan sb toan ciu cling nhu dan s6 @6 thi lién tyc tang [1], [2] va tac dong cua
bién d6i khi hau, nhiéu quoc gia trén thé gi6i dang d6i mat voi tinh trang suy giam dién tich dat
nong nghiép, suy thoai dat va khan hiém nuéc. Nhing van dé nay 1a dong luc thuc ddy manh mé
viéc phat trién va ap dung cac mo hinh néng nghiép moi truong dugc kiém soat (controlled
environment agriculture — CEA) tai cac khu vuc do thi trén toan cau [3]. CEA bao gém cac hé
thong trong trot trong nha, khong st dung dat, noi cac yéu t6 méi truong quan trong nhu anh
sang, nhiét do, d0 am, nudc va chét dinh dudng duoc diéu chinh d tao ra diéu kién 1y tudng cho
su phat trién thuc vat. Cac hé thong nay cho phép canh tic quanh nim va da t?mg, nhd d6 co thé
cung cap san lugng cao hon trén cung mot dién tich dat so voi nong nghiép truyén thong ngoai
troi sir dung dat. Véi diéu kién moi truong duoc kiém soat 1y tuong cho su phét trién cua cay
trong, CEA c¢6 thé duoc thiét 1ap ¢ bat cir dau, gitp giam su phu thudc cua cac d6 thi vao nhép
khau thyc pham cling nhu cai thién strc khoe thong qua ché do an uong lanh manh hon [4].

Ngay nay, trong sO cac phuong phap CEA, canh tac thuy canh van la phuong phap dugc ap
dung rong réi nhét trén toan cau voi mot s6 vu diém ndi bat [5]. Trong h¢ thong thiyy canh khép kin
va tuan hoan, luong nude, chit dinh dudng va thude trir siu ¢ thé duoc gitt & muc t6i thiéu [6], do
d6 ngdn ngira dugc dong chay 6 nhiém ra moi truong [7]. Tuy nhién, hé thong thuy canh ciing ton
tai nhiéu van dé lién quan dén chi phi dau tu ban diu, nhu ciu sir dung ning lugng va nguyén vat
liéu trong qué trinh x4y dyung hé thong trang trai kin [8]. Nguoc lai, phwong phéap canh tac trén dat
(thO canh) st dung nhiéu phan bon va héa chat bao vé thyc vét ludn tao ra cac dong that thoat ra
mdi truong, gly tac dong tiu cuc dén chat luong dat, ngudn nude 1an can va hé sinh thai [9]. Cac
may moc thiét bi sir dung nang lugng cling dugc sir dung trong thd canh, tuy nhién mirc d6 khac
nhau tiy quy md san xut, dong thoi thiét ké trang trai thd canh ciing don gian hon.

Phuong phap danh gia vong doi (life cycle assessment — LCA) da dugc ching minh sy thanh
cong trong viéc danh gia cac tac dong tir cac hé thong n6ng nghiép moi truong kiém soat [4],
[10], [11]. Céc tac dong moi truong chinh cla cac hé thong thuy canh duge xem xét lién quan
dén hiéu qua str dung nudc, phan bon, thude bao vé thuc vat, dat, nang lugng va phat thai khi nha
kinh (KNK) [6], [12], [13]. Hiéu quad sur dung dat ctia cac hé théng thuy canh cao hon so véi thd
canh tir 7 dén 18 1an [6]. Ty vao muc do hién dai cua cong nghé ap dung ma luong nudc tiéu thy
trén 1 kg ca chua cua trang trai thiy canh giam tur 3 dén 15 1an so v&i thd canh, tuy nhién trang
trai thuy canh tiéu thu ning luong gip 8 1an so véi thd canh [6]. Nghién ciru hé théng thuy canh
xa lach theo chidu doc tai d6 thi & Thuy Dién cho thdy murc tiéu thu ning luong 1a dang ké do
nhu céu chiéu sang nhan tao va kiém soat khi hau trong trang trai [14]. Casey va cong sy [10] so
sanh cac hé thong thity canh va thd canh & mot sb quoc gia khac nhau trén thé gioi cho két qua
thi vi 1a khong phai hé thong thuy canh nao ciing c6 chi s6 khan hiém nuéc thap, tac dong can
kiét tai nguyén nang lugng va tlem nang nong lén toan cau cao. Su khac nhau vé mure do tc dong
dugc quyét dinh rat 1on boi yéu t6 dia ly cta khu vyce trong trot, cong nghé str dung va cac ngudn
ning lugng tham gia vao ludi dién cung cip cho hé thong.

Tai Viét Nam, hinh thirc canh tac thuy canh da va dang dién ra manh mé trong hon mdt thép ky
qua, xu huéng nay van sé tiép tuc phat trién nham thich ung voi diéu kién quy dat ngay cang bi thu
hep déc biét 6 cac do thi. Tuy nhién, s6 liéu nghién ctru vé€ mire d¢ tiéu thu nguyén vat liéu dau vao va
cac van dé moi truong phat sinh tir hé thong canh tac thily canh van con han ché. Xuat phat tir thuc té
trén, nghién ciru ndy duoc thuc hién nhim danh gid, so sanh hiéu qua st dung tai nguyén dau vao
(dat nud6ce, nang lugng) va mirc do phat thai KNK gitra hai hinh thirc canh tac thuy canh va thd canh.
Déi trong nghién ciru duge lwa chon 14 trang trai san xuét rau quy mé thuong mai tai Thanh pho Ho
Chi Minh (TP.HCM) ¢6 dién tich tuong duong nhau va cung trong rau cai xanh dé so sanh. Két qua
nghién ctru cung cap thong tin gia tri vé mot s6 khia canh moi truong va tmg pho voi bién doi khi hqu
cla trang trai thily canh, 1am co so dua ra cac khuyén nghi vé bao vé méi truong va phét trién bén
viing cho linh vuc tréng trot trong bdi canh dd thj hoa tai Viét Nam.
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2. Phuwong phap nghién ciu
2.1. Phwong phap danh gia vong doi (LCA)

Theo khuén khé cua T6 chirc qubc té vé tidu chuan hoa (ISO), LCA duoc thuc hién theo 04
budc chinh: (i) Xac dinh muc ti€u: tinh toan va so sanh nhu cau sir dung; (i1) Xac dinh pham vi;
(iii) Phan tich kiém ké vong doi (LCI); va (iv) Danh gia tic dong theo vong doi (LCIA) [15].
Trén co s& do, nghién ctru nay ap dung LCA dé tinh todn mirc d sir dung tai nguyén va phat thai
khi nha kinh tir mot trang trai thuy canh va mét trang trai thd canh tréng cai xanh tai TP.HCM.
Quy trinh LCA 4p dung trong nghién ctru nay duoc gidi han & giai doan kiém ké vong doi va
duoc trinh bay cu thé dudi day. Muc ti€u cua nghién ctru da co thé dat duoc véi cac dir liéu kiém
ké trén hé thong danh gia.

2.1.1. Xac dinh muc tiéu

Quan diém va phuong phap LCA dugc ap dung trong nghién clru nay nhim cung cap thong tin vé
mirc d6 sir dung tai nguyén (dat, nuéc va ning luong) va phat thai khi nha kinh day du nhat c6 thé
thong qua xem xeét cac giai doan khac nhau lién quan dén qua trinh san xuat cai xanh. Qua tim hleu
thuc té tai cac trang trai thuy canh, nghién ctru chon cai xanh dé danh gia vi day 1a mot trong s cac
loai rau duoc trong phd bién nhat bang phuong phap thity canh, dong thoi dugce tiéu thy nhiéu nhét.
Hai trang trai tai TP.HCM (Hinh 1) dugc lua chon ¢6 quy md thuong mai véi dién tich d4t san xuAt
twong duong nhau 1a 1.000 m? (khong tinh dién tich khu virc quan 1y va déng géi) va déu c6 trong rau
cai xanh. Ky hiéu cta trang trai thay canh va thd canh lan luot 14 H-HCM va O-HCM. Théng tin cua
hai trang trai ndy dugc tom tat tai Bang 1, vdi ban dd vi tri tai Phu luc 1 theo dudng link sau:
https://docs.google.com/document/d/IN20t0cDOPx6h Y TI1547B4J)_ADyQTDZfr8/edit?usp=drive_lin
k&ouid=118320262858807232199&rtpof=true&sd=true.

Bang 1. Théng tin chung vé hai trang trai thé canh (O-HCM) va thity canh (H-HCM)

Théng tin H-HCM O-HCM
Quy mé canh tac 1.000 m* 1.000 m?
Dién tich trong cai xanh 600 m* 600 m?

Cong nghé

Ning suit
Co s6 ha tang

Thuy canh ngang 1 16p, dap Gng tiéu
chuin Vietgap

16,7 tin rau tuoi/ha/nam

Két cau thép chic chin véi ludi PE,
mdi truong duge kiém soat thi cong,
ngudn dién 220V tir dién ludi qudc
gia, ngudn nudi tudi st dung nudc

Trong trot trén dét, dap tmg tiéu
chudn Vietgap

11,7 tAn rau twoi/ha/nim

Don glan chi gdm mang PE va cac
thanh sit ¢6 dinh mang, ngudn dién
220V tir dién ludi quoc gia, nguon
nudi tudi sir dung nuéc ngdm, sir
dung anh sang ty nhién

a)
Hinh 1. Hinh anh thuc té: a) trang trai thiy canh; b) trang trai tho canh

2.1.2. Xdac dinh pham vi

mat su dung anh sang ty nhién

Ranh gidi hé théng déanh gid

H¢ thong dénh gia doi véi ca hai trang trai bao gdm 03 qua trinh: (i) San xuAt nguyén vat li¢u
(NVL) va lap dat trang trai; (ii) Canh tac tai trang trai; va (iii) Thu hoach va dong géi (Hinh 2).
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Céc quy trinh bao quan sau thu hoach va chuyén ché san phdm dén nguoi tiéu ding khong bao
gom trong nghién ctru nay. Qua trinh tinh toan dugc thyc hién cho 1 nam vén hanh cua trang trai.

Chi s6 danh gia

Theo muc tiéu nghién ctru, cac chi sb6 danh
gia va don vi do ludng twong tmg dbi v6i hai
trang trai bao gébm: (1) Nhu ciu st dung dét
(m); (2) Luong nudc tiéu thu (L); (3) Nang
luong tiéu ton (MJ); va (4) Phat thai khi nha
kinh (kgCOz-eq).

Don vi churc nang

Pon vi chuc nang trong nghién cuu duoc
dinh nghia 1a mot kg rau cai xanh (sinh khéi
tuoi thuong mai — viét tit 1a CFB) san xuit ra
trong diéu kién canh tic cua trang trai [16].
Nhu vy, cac chi sb danh gia duoc biéu dién
theo don vi chirc ning nhu sau: (1) Nhu cau sir
dung dat (mz/kg CFB); (2) Luong nudc ti€u thu
(L/kg CFB); (3) Nang luong tiéu tén (MJ/kg
CFB); va (4) Phat thai khi nha kinh (kgCO..
eo/kg CFB).

2.1.3. Phdn tich kiém ké theo vong doi (LCI)

\

Nuéc

Thu hoach &
déng goi
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[ Néng lugng X Nguyén va 1
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1
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: et @ ligu va ldp dat| '
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] ——> 1 (Nuece
i S that thoat
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1
i I
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1
l 1

Runh gidi hé rlmng danh gid
dp dung cho ca hai trang trai

Tiéu thy SP &
XLCT

Hinh 2. Ranh gidi hé thong danh gid tai hai trang trai

LCI 14 qua trinh x4y dung mot bang kiém ké cac luong téng hop cta cac “dong co ban” theo
hai nhom: tai nguyén va phat thai ti cac qua trinh trong hé thong danh gia. Nghién ctru nay co
hai dang thong s6 kiém keé: théng sb truc tlep va thong so gian tiép (Bang 2). Cac thong s6 kiém
ké gian tiép dugc tinh toan tir cac thong s6 kiém ké truc tiép.

Bang 2. Tém tit cdc thong s kiém ké theo giai doan danh gid

Giai doan

Théng s6 kiém ké truc tiép
(trung binh 1 nim)

Théng s6 kiém ké gian tiép
(trung binh 1 ndm)

San xuit NVL va lip dat

trang trai

Canbh tac tai trang trai

Nhu cau nguyén vat liéu (kg)
Nhu cau sir dung dién (kWh)
Nhu cau sir dung nuéc (L)
Nhu cau sir dung dién (kWh)
Nhu cau sir dung nuéc (L)

Nang lugng tiéu ton (MJ)
Phat thai KNK (kg CO3.¢q)

Ning luong tiéu tén (MJ)
Phat thai KNK (kg CO3.¢q)

Thu hoach va déng géi Khdi lugng sinh khdi tuoi thuong mai (kg CFB)

2.2. Phwong phdp diéu tra, khdo sdt

Bang 3. Phiéu khdo sdt thu thdp thong tin tai trang trai thé canh va thity canh

Giai doan

Pau vao

Nhu cau sir dung

San xuat NVL va lap

Dién tich dat

P
Bao nhiéu m

dat trang trai

Sit thép, lusi, ta dién, thiét bi: quat,
bom nudc, thiét bi phun suong...

Thong ttn ting loai vt li€u, dinh 'luong
(kg), ché do str dung, thoi gian khau hao
(ndm)

Bé chira nu6e/ dinh duong

Vit liéu, kich thudc dai, rong, cao (m)

Mang trong cy, hé thong gia do mang,
hé thong tudi nudc, ong din dung dich

Vit ligu, duong kinh (m), chidu dai tinh
trén tong dién tich nha mang (m)

Canh tic Gieo Hat giong Khdi lugng hat gidng st dung (g)
tai trang hat Khay gieo hat Vit liéu, kich c&, kh6i lugng khay (g), s6
trai luong khay, thoi gian stir dung (nam)

Gié thé Loai gia thé (dat, xo dira...), khoi lwong

gia thé cho mdi khay gieo hat (g)
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Giai doan DPiu vio Nhu ciu sir dung

Phan bon (néu co) Loai phan bon, lwong st dung /khay (g)
Nudce tudi Chu ky tuéi, luong nudc tudi (L)

Uom Ciy con Ty 1& song cua cay (%)

cdy con Khay wvom Vit liéu, kich ¢&, khdi lugng khay (g), s6

luong khay, thoi gian sir dung (ndm)

Phan bon Loai phan bon, lwong st dung/ khay (g)
Nudéce tudi Chu ky tudi, lugng nude tudi (L)

Trong Cay con dwa vao ludng/mang thiry canh S luong céy trdng trén dién tich 600 m’

cay Nudc tuodi Chu ky tudi, luong nudc tudi (L)

Hang Pién (cho tAt ca cac hoat dong san Xuit Luong dién ti€u thu (kWh)

muc cua trang trai)

chung Nu,('rc cép (cho tat ca cac hoat dong san  Lugng nudc tiéu thu (L)

xuat cua trang trai)
Thu hoach va déng Khbi luong rau thu hoach Khoi luong rau cai xanh thu hoach trén
g0i dién tich trong (kg), so lugng cay, khoi
lugng trung binh moi cdy cai xanh
trrdng thanh (kg)
Quy cach dong géi (bao nhiéu gram/goi),
khoi lugng bao bi dong goi (kg)

Phuong phap dicu tra khao sat két hop cac hinh thuc thu thap thong tin khac nhau dugc thuc
hién tai hai trang trai nham thu thap cac thong s6 kiém ké truc tiép trinh bay tai Bang 2. Phuong
phap phong véan duoc st dung dau tién dé tim hiéu cac ngudn thong tin chung va dit liéu (tht
cap) san c6 cua trang trai nhu: quy mo san xuit va quy trinh 1 cOng ngh¢, ban v& thiét ké, cac trang
thiét bi ctia trang trai va sb luong v.v. Céac dir lidu khong sin c6, chang han khay gico hat, khay
wom v.v.) s& dugc thu thap tai hién truong bang phuwong phap céan, do, dém tryuc tiép. Luong dién
va nudc tiéu thy dugce thu thap thong qua cac hoa don hoa don dién, nudce. Phiéu khao sét (Bang
3) dugc sir dung dé tong hop cac thong tin duge thu thap mot cach hé thong tai mdi trang trai.

Bao bi dong goi

2.3. Cong thikc tinh todn cdc thong so tiéu thy tai nguyén va phit thdi khi nha kinh

Céc dit liéu kiém ké dugce tinh toan quy ddi vé gia tri cho 1 nam van hanh trang trai, sau d6 ap
dung cac cong thirc tir (1) dén (6) dé tinh toan cac chi sé hiéu qua st dung dit, nude, ning luong
va phat thai KNK cua hai trang trai theo phuong phéap ctia Ashby [17] nhu sau:

Néng heong tiéu ton cho qud trinh “san xudt NVL va xdy dung trang trai”’:

aE, (=) = E. (’:—;) x M(kg) + T (nam) + P (“27) @

kgCFB nam
\ MJ\ ix N e ‘A 4 ’ A . , v

Trong do, dE; (k CFB) Vfl E; (E) lan luogt 1a nangllu(,mg tiéu ton tinh trén 1 don vi chiic ndng
va hé sb niang luong tiéu tén cho qua trinh “san xuat NVL” hodc “xdy dung trang trai” thi i;
M;(kg) 1a khoi lugng NVL thudc qua trinh “san xuat NVL” hodc qua trinh “xay dung trang trai”
thir i: T;(ndm) 1a thoi gian khau hao loai NVL thir i; P ("if:f
cua trang trai trong 1 nam. ) )

Phat thai KNK tir qua trinh “san xuat NVL va lap dat trang trai”:

kgCOZ—eq kgCOZ—eq . < .
dGHG; <W = GHG; kg X Ml(kg) - Tl-(nam) =+ P(

Trong do, dGHG; (%) vi GHG; (2221

chirc nang va h¢ s6 phat thai KNK tir qua trinh “san xuat NVL” hodc “xdy dung trang trai” thi i.
Nhu cau s dung nwoc va dat cho qua trinh “canh tdc tqi trang trqi”:

L kgCFB
de( - WP(ném) N P( nam )

) 1a nang suat san xuat san pham

(2)

lan luot 1a phat thai KNK tinh trén 1 don vi

kgCFB)
nam

m) 3
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L m? _1 m? . p (kgCFB) @)
P\kgcrB) ~ "* Gam nim
Trong do6, dWp (k CFB) va dLp (k CFB) 1a nhu cau st dung nude va dat cho qué trinh “canh

L \ 2 \ X 5 P 5
tac tai trang trai” tinh trén 1 don vi chic nang; Wp (ﬁ) va Lp (T:Z—m) la nhu cau st dung nudc va

dat cho qua trinh “canh tac tai trang trai” trong 1 nam.
Nang lwong tiéu ton cho san xudt dién va nuoc cdp trong qud trinh “canh tdc tai trang trai”’:

dE ( MJ )— E; ( MJ h Ml) x M;(kWhh 3) - (k‘qCFB) (5)
‘\kgCFB) ~— "'\kWh 0dc I3 odcm nim
Trong do, E; (k W]h hodac —) 1a hé sb nang luong tiéu ton cho qué trinh san xuét dién tir

ngudn nang luong thir i hogc cho nudc cap; M;(kWh hodc m®) 1a luong dién tir ngudn ning
lugng thir i hodc lugng nude cap cho qué trinh “canh téc tai trang trai” trong 1 ndm.

2

Phat thai KNK tir san xuat dién trong qua trinh “canh tdc tqi trang trai”:

kgCo,_ kgCoO,_ kgCFB
dGHG; (W) = GHG; (Th"q X M;(kWh) + P( e ) (6)

kgCO,_ Z . N Lo Y I cn \ A <
Trong d6, GHG; (%) 1a hé so phat thai KNK tir qué trinh san xuat dién tir nguon nang
lwong thir i; M;(kWh) 1a nhu cau st dung dién tir ngudn ning luong thir i cho qua trinh “canh tac
tai trang trai” trong 1 ndm. Ngoai ra, nang lugng ti€u ton va phat thai KNK tir san xuat NVL phuc
vu qud trinh “canh tac tai trang trai” dugc tinh toan tuong tu theo cong thirc (1) va (2).

3. Két qua va thao luan
3.1. Nhu cdu sit dung tai nguyén, nang lwong va phdt thii KNK tai hai trang trai

Trén co s dit lidu thu thap tai hai trang trai vé nguyén vat lidu, nudc va dién sir dung, cac gia
tri ning lugng tiéu tén va phat thai KNK dugc tinh toan riéng cho mdi hang muc kiém ké trong
thoi gian 1 ndm, 4p dung cong thie tir (1) dén (6) va hé sé ning luong tiéu tén va thoi gian khiu
hao ctua mdi loai nguyén vat liéu (Phu luc 2 theo duong link: https://docs.google.com/document/
d/1y70N6gQcjc8dW6Now7YF2R7CPVNEZIvk/edit?usp=drive_link&ouid=1183202628588072
32199&rtpof=true&sd=true).

Két qua tinh toan cho thiy ning lugng tiéu ton cho giai doan “san xudt NVL va lip dit trang
trai” cua O-HCM (9.581,30 MJ/nam) nho hon so véi H-HCM (11.723,00 MJ/nam) (Bang 4 va 5).
Ly do 12 vi O-HCM c6 thiét ké nha mang don gian hon, sir dung luong thép it hon va khong st
dung hé théng mang thuy canh nhu H-HCM. Nguoc lai, trong giai doan “canh tac tai trang trai”,
O-HCM sir dung bom nuéc ngam dé tudi rau hang ngay nén tiéu ton nang lugng nhiéu hon
(24.351,88 MJ/nam) so véi H-HCM (22.290,99 MJ/nam). Diéu nay dan dén su khac biét khong
dang ké vé niang luong tiéu ton trong 1 nim tai mdi trang trai (O-HCM: 35.163,18 MJ/nim; H-
HCM: 35.147,99 MJ/nam).

Tuong tu, phat thai KNK cho giai doan “san xuat NVL va lp dat trang trai” cia O-HCM la
671,95 (KgCO,ey/nam), ciing thip hon H-HCM véi gia tri 718,19 (kgCO,e/ndm). Trong giai
doan “canh tac tai trang trai”’, O-HCM str dung thém 1 16p mang PE che phu cac 1u6ng cay con
va toan bo mang dugc thai bo mdi nim dan dén phat thai KNK cia O-HCM (1.733,36 kgCO,.
eq/Ndm) méc du thip hon H-HCM (1.801,27 kgCO,. e¢/Ndm) nhung murc do chénh léch khong dang
ké. Toéng phat thai KNK trong 1 nim ciia O-HCM (2.445,81 kgCO.,. eq/nam) thip hon khoang

4,3% so véi H-HCM (2.557,26 KgCO,.¢¢/nam). Ciing trong giai doan nay, néu nhu phat thai KNK
tai O-HCM lién quan nhiéu dén st dung dién va mang PE thi tai H-HCM phat thai KNK chu yéu
lién quan dén dién van hanh trang trai.

Trong cac hoat dong dugc danh gia thi “canh tac tai trang trai” gy tac dong 16n nhét, trong d6
ning luong tiéu ton trong 1 nim chiém 63,4% d6i véi H-HCM va 69,3% d6i voi O-HCM; phat
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thal KNK chiém khoang 71% cho ca hai trang trai. Hoat dong gay tac dong dang ké thir hai 1a

“san xuat NVL va lip dat trang trai” v6i mirc ning luong tiéu ton trong 1 nam chiém 34,4% d6i
véi H-HCM va 27,2% dbi voi O-HCM; phat thai KNK chiém khoang 28% cho ca hai trang trai.
Két qua nghién ctru cho thiy su twong dong véi cong bd ciia Blom va cong su [18]. Theo d6, giai
doan canh tac tai trang trai thity canh don 16p chiu trach nhiém cho 56% tong phat thai KNK
trong 1 nam, trong khi gia tri nay tai trang trai thuy canh da 16p lén dén 85%. Phat thai KNK
cling phan 16n lién quan dén viéc sir dung dién phuc vu qua trinh van hanh trang trai.

Bang 4. Nguyén vit liéu, nang lwong tiéu ton va phat thai KNK ciia H-HCM

; Nin luon
Giai doan Déu vao Pon vi So ll_r(_)’ng/ tleg ton ® Phat thii KNK
nam (MJ/nim) (kgCO,.q/niim)
Khung nha mang (thép) kg/mam 101,24 7.391,00 546,70
Qua trinh duc kim loai (NM)  kg/nam 101,24 911,00 65,81
Mang PE kg/mam 33,25 2.693,00 73,15
Quat thong gio kg/mam 0,50 37,00 2,70
Qua trinh dac kim loai kg/mam 0,50 5,00 0,33
May bom dung dich kg/mam 0,50 15,00 1,05
Qua trinh duc kim loai kg/mam 0,50 5,00 0,33
San xuit May bom nudc kg/mam 1,20 35,00 2,52
NVL va lip Qua trinh dtic kim loai kg/mam 1,20 11,00 0,78
dittrang  Thiét bi phun swong (PVC) kg/mam 0,70 46,00 1,89
trai Bé chua dung dich kg/mam 0,06 0,00 0,01
Mang trong cay (PP) kg/mam 6,00 480,00 17,40
HT gi4 d& mang (sit) kg/nam 2,00 58,00 4,20
HT 6ng dan dung dich kg/nam 0,10 7,00 0,27
HT 6ng din nudce tudn hoan kg/nam 0,10 7,00 0,27
Peén chibu sang ning luong mdt kg/nim 0,27 22,00 0,78
troi
Tong 11.723,00 718,19
Ro nhya PP kg/mam 0,67 54,00 1,94
Qua trinh duc nhya (r9) kg/nam 0,67 4,00 0,28
Khay gieo hat kg/mam 6,00 480,00 17,40
Canh téc tai R6 nhya PP kg/mam 3,12 250,00 9,05
trang trai *" Qua trinh dtc nhya (tao hinh) k%/ném 3,12 20,00 1,31
) Nudc pha dung dich thuy canh m“/nam 5,50 9,95 -
va phun suong
bién st dung tai trang trai kWh/nam 3.324,00 21.473,04 1.771,29
Tong 22.290,99 1.801,27
Thu hoach Bao bi dong goi kg/mam 14,00 1.134,00 37,80
va dong géi
Téng cong 35.147,99 2.557,26

Bang 5. Nguyén vit liéu dau vao, nang lwong tiéu ton va phat thai KNK ciia O-HCM

P Nang lugn fopze

Giai doan Piu vao Pon vi Sol:l;'rqnng/ tiégu t(")'n ; (l;haééhal /K{\JK
(MJ/nim) gCO;co/ndm)

Cubc, xéng kg/mam 0,70 20,30 14,70

Khung nha mang (thép) kg/mam 22,00 638,00 46,20

gz?aX“;;tNVL Qua trinh duc kim loai (NM) kg/mam 22,00 198,00 14,30

o gp trai  MangPE kg/nim 11,40 923,00 25,08

Bom nudc tudi kg/nam 0,50 15,00 1,05

Qua trinh dac kim loai kg/mam 0,50 5,00 0,33

http://jst.tnu.edu.vn 68 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 230(10): 62 - 71

Nang lugng

. A s . So lwgng/ DY Phat thai KNK
Giai doan Dau vao Don vi nim ( ':/lf]l; nt;):] ) (KgCOy.oq/niim)
Thiét bi tudi nudce tu dong kg/mam
+ Ong nhya PVC 0,20 13,00 0,54
+ Pdu tudi bang sét 0,15 4,00 0,32
Bé chira nudc va khung d& kg/nam 3,20 234,00 17,28
Qua trinh udn kim loai kg/mnam 3,20 14,00 1,34
Qua trinh hoan thanh khung kg/mnam 3,20 4,00 0,27
Hé¢ thong dng nude kg/nam 0,20 13,00 0,54
Diode ban dan va LED kg/nam 2,50 7.500,00 550,00
Tong 9.581,30 671,95
Mang PE (che ludng cy con) kg/mam 57,00 4.617,00 125,40
Vo thubec BVTV (PET) kg/nam 0,50 41,00 1,35
R6 nhya PP kg/nam 2,40 192,00 6,96
Canh tac tai  Qua trinh dtic nhua (tao hinh) kg/mam 2,40 16,00 1,01
trang trai Nudc pha hoa chat BVTV, tuéi, m*nam 58,50 105,88 -
rira & cdy sau thu hoach
Dién sur dung tai trang trai kWh/nam 3.000 19.380,00 1.598,64
Tong 24.351,88 1.733,36
Thu hoach va Bao bi dong goi kg/mam 15,00 1.230,00 40,50
dong g6i
Tong cong 35.163,18 2.445,81

3.2. Murc dp sir dung tai nguyén, nang lwong va phat thdai KNK tiv cdc trang trai tinh trén 1 kg
sinh khoi twoi rau cdi xanh

Trung binh 1 ndm, ca hai trang trai déu san xuét dugc 5 vu rau cai xanh. Tuy nhién, khéi
lwgng rau cai xanh thu hoach tr H-HCM (1.000 kg/nam) 16n hon so vadi tr O-HCM (700
kg/nam). Trén co sé nay, tinh toan dugc cac chi sd: (1) Nhu cau st dung dat (m*kg CFB); (2)
Luong nudc tiéu thu (L/kg CFB); (3) Nang lugng ti€u tén (MJ/kg CFB); va (4) Phat thai khi nha
kinh (kgCO;..¢’kg CFB) cho moi trang trai (Bang 6). Két qua cho thay cac chi s tinh toan cho H-
HCM déu t6t hon so véi O-HCM. Cu thé, hiéu qua str dung dét ciia H-HCM (0,6 mz/kg CFB) tot
hon 1,5 lan so v&i O-HCM 0,9 mz/kg CFB). bac biét, lugng nudce tiéu thu trén moi kg rau cai
xanh thuong mai tai H-HCM (5,5 L/kg CFB) tiét kiém hon gip 15 lan so vé6i tai O-HCM (83,6
L/kg CFB). Tuong tu, muc ti€u thu nang lugng trén 1 kg rau céi xanh thuong mai tai H-HCM
(35,1 MJ/kg CFB) ciing tiét kiém 30% so v&i O-HCM (50,2 MJ/kg CFB), va phat thai KNK tai
H-HCM (2,6 kg CO..q'kg CFB) ciing thip hon 26% so v6i O-HCM (3,5 kg COz..q/kg CFB).
Hiéu qua cao vé sir dung dat va nude ciing nhu phét thai KNK thap clia cac hé théng thuy canh
trong nghién ctru nay ciing duoc khiang dinh tai cac cong bd trén thé gioi [4], [19].

Tuy hiéu qua st dung dit caa H-HCM cao hon O-HCM nhung khi so sanh véi trang trai thuy
canh don 16p tai Ha Lan véi hiéu qua sir dung dat 1a 0,02 m*kg CFB [18], c6 thé thay hi¢u qua
sir dung dat tai H-HCM van con thap. Diéu nay c6 thé giai thich 1a do dién tich chuan bi cay con
ciing duoc bao gom trong dién tich dat san xuat theo nghién ctru nay, nhung duoc loai trir trong
nghién ctu cua Blom va cong sy [18]. Trang trai thiy canh 7 16p c6 hi¢u qua s dung dat 0,01

m?/kg CFB [18] cho thay cang tan dung dugc chiéu cao cua trang trai thi hidu qua sir dung dat

cang cao hon. Phat thai KNK tai H-HCM cao hon trang trai thiy canh don 16p (1,451 kgCO..
e’kg CFB) nhung thip hon nhiéu so véi trang trai thuy canh 7 16p (8,177 kgCO,.e¢’kg CFB) vi hé
thong da 16p 18 thudc vao anh sang nhan tao va c6 két cu trang trai cong kénh hon [18].

So sanh véi cong b ciia Casey va cong sy [10], H-HCM tiéu thy nudc, nang lugng va phat
thai KNK thap hon trang trai thily canh tai Anh va Nam Phi. Tuy nhién, cac chi s6 vé ning luong
tiéu thu va phat thai KNK ctia H-HCM lai cao hon trang trai thiy canh tai Na Uy. Ty I¢ cac
ngudn ning lugng san xuét dién 14 yéu té quan trong giai thich mirc d6 tiéu thy ning luong va

http://jst.tnu.edu.vn 69 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 230(10): 62 - 71

phat thai KNK tinh trén 1 kWh dién [10]. Cac ngudn ning luong déng gop vao dién ludi Viét
Nam bao gém <60% tur nang luwong hoa thach, thiy dién chiém khoang 26%, va khoang 14,1% la
nang lugng tai tao [20]. Trong khi d9, céc trang trai thuy canh tai Anh va Nam Phi st dung dién
chu yéu tir cac ngudn ning luong hoa thach nhu than, khi thién nhién, va trang trai thity canh tai
Na Uy str dung ngudn dién tir thity dién. Didu nay cho thdy hé sé ning luong tiéu ton va phat thai
tir 1 kWh dién Viét Nam s& cao hon Anh va Nam Phi, nhung thip hon Na Uy, din dén két qua so
sadnh nhu trén.

Bang 6. So sanh mirc do swr dung tai nguyén va phdt thai tir cdc trang trai

Hang muc O-HCM H-HCM H-GB H-SA H-NO
Loai cay trong Rau cai xanh Rau cai xanh Rau xa lach

Dién tich dét canh tic 600 m’ 600 m’ -

Ning suit trung binh 5 vu/nam 5 vu/ndm Ning sut cao do thiét ké theo

700 kg CFB/nam  1.000 kg CFB/nam chiéu doc, dir lidu khong c6 san
Mikc d§ sir dung tai nguyén va phat thai
Nhu ciu sir dung dét (m*/kg

CFB) 0,9 0,6 - - -
Luong nudc tiéu thu (L/kg

CFB) , 83,6 55 23 24 37
Nang luong tiéu ton (MJ/kg

CFB) 50,2 35,1 183 239 12
Phat thai KNK

(kg CO, oi/kg CFB) 3,5 2,6 8,9 17,8 0,9
Nguon Nghién cilru nay [10]

Chu thich: H-GB: trang trai thuy canh tai Anh; H-SA: trang trai thuy canh tgi Nam Phi; H-NO: trang trai
thuiy canh tai Na Uy.

4. Két luan

Két qua danh gia, so sanh giita hai trang trai cho thiy, hé théng H-HCM hiéu qua hon O-
HCM vé ning suét san xudt (1.000 kg sinh khdi tuoi rau cai xanh/ ndm), hiéu qua sir dung dat
(0,6 m?/kg CFB), lugng nudc tiéu thy (5,5 L/kg CFB) va ning lugng tiéu ton (35,1 MJ/kg CFB),
ddng thoi phat thai KNK (2,6 kg CO,.q/kg CFB) thap hon hé thong O-HCM. Mtrc d6 tac dong
lién quan dén nang luong tiéu thu va phat thai KNK cua cac hé thdng thity canh dugc thé hién 16
nhit qua cac ngudn cung cap dién. Hién nay cac hé thong thiy canh tai TP.HCM dang canh tac
theo hinh thirc don 16p, néu cai thién duoc vin dé nay, c6 nghia 1a ting sb ting rau canh tac hop
1y, cac chi s6 vé str dung tai nguyén va phat thai KNK s& duoc cai thién hon nita. Ngoai ra, giai
phap ning lwong mit troi s& mang lai hiéu qua tiét kiém ning lugng dién va giam phat thai KNK
trong qué trinh van hanh trang trai. K& qua nghién ctru ban dau cho thiy cac hé théng canh tac
thuy canh hién nay c6 thé déng gop tich cuc cho cong tac bao vé mdi truong va phat trién bén
viing nganh tréng trot tai Viét Nam.
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