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TOM TAT

Nghién cieu nay dp dung phirong phap danh gié vong doi san pham dé
phan tich mirc phat thai khi nha kinh (KNK) cua ba mé hinh canh tac
bdp cdi: théng thieong, VietGap va hitu co tai ngogi thanh Ha Néi. Két
qud cho thdy mire phat thai KNK trén don vi dién tich gitta mé hinh
thong thuong (5.949 kg COsx-eq/ha) va VietGap (5.930 kg CO»-eq/ha)
khéng cé sw khdc biét dang ké, trong khi mé hinh hitu co phat thdi
thap hon 1,5 lan. Mikc phdt thai trén khoi heong san pham khong khéc
biét lom gitva cac mo hinh. Tuy nhién, phat thai KNK trén thu nhdp tir
san pham ciia mé hinh hitu co (5,5 kg COxeq/nghin dong) thap hon
gan 3 lan so véi mé hinh théng thuwong va VietGap. Phdan vé co la
nguon phat thai chinh trong mé hinh théng thwong va VietGap, trong
khi mé hinh hitu co chii yéu phat thai tie phan hitu co va sir dung ning
lwong. Cdc gidi phdp sir dung phdn bén va ndng lwong hiéu qua cé thé
giip giam phat thai KNK, hwéng téi canh tée bén viing & Viét Nam.

Tir khod: Bdp cdi, canh tac hitu co, khi nha kinh, tiéu chuan VietGap

ABSTRACT

This study applies the Life Cycle Assessment method to analyze the
greenhouse gas (GHG) emissions of three cabbage farming models:
conventional, VietGap, and organic in suburban Hanoi. Data were
collected from 182 conventional farms, 50 VietGap farms, and 49
organic farms. The results showed no significant difference in GHG
emissions per unit area between the conventional (5,949 kg CO2-
eq/ha) and VietGap (5,930 kg CO2-eq/ha) models, while the organic
model emitted 1.5 times less. Emissions per unit of product were also
not significantly different among the models. However, GHG
emissions per income from product sales in the organic model (5.5 kg
CO2-eq/thousand VND) were nearly three times lower than in the
conventional and VietGap models. Inorganic fertilizers were the main
source of emissions in the conventional and VietGap models, while
organic fertilizers and energy use were the primary emission sources
in the organic model. Efficient nutrient and energy management
practices could help reduce GHG emissions, contributing to
sustainable farming practices in Vietnam.

Keywords: Cabbage, greenhouse gases, organic farming, VietGap
standards
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1. GIOI THIEU

Bién d6i khi hau 1a mot trong nhimng thach thirc
16n nhét cua thé ky 21 véi nhitng hau qua nghiém
trong dbi voi moi truong va sic khoe con ngudi.
Nong nghiép dugc cho 1a linh vuc dé bi ton thuong
do bién do6i khi hau dong thoi cing la ngudn phat
thai khi nha kinh (KNK) déng ké. Nong nghiép toan
cau déng gop 12% vao tong lugng phat thai KNK
(Mbow etal., 2019). O Viét Nam, nong nghiép dong
g6p 19% vao tong luong phat thai KNK qudc gia
(Shrivastava et al., 2022). Muc phat thai KNK trong
san xuat nong nghiép phu thudc vao nguyén liéu dau
vao (vi du nhu muire d6 sir dung phén bon, thudc trir
sau hay nang lugng tr cac hoat dong canh tac) va
cac bién phap k¥ thuat ap dung trong qua trinh canh
tac (vi du nhu tudi tiéu hay lam dat). Déi v6i san
xuét lta, CHy 12 ngudn phat thai 16n nhét (Shen et
al., 2021; Leon & Izumi, 2022; Nguyen &
Kamoshita, 2024) nén viéc st dung bién phap quan
Iy nude tudi va rom ra sau thu hoach hop ly sé gop
phan giam thiéu dang ké luong phat thai KNK
(Nguyen & Kamoshita, 2024). Tuy nhién, doi véi
san xuét rau, ngudn phat thai 16n nhét 1a N>O do sir
dung phan bon chua N (Yan et al., 2012; Yuttitham,
2019; Liang et al., 2021; Kashyap et al., 2023). (3
Trung Qudc, phan bon v6 co la ngudn phat thai chu
yéu trén rau (Liang et al., 2021), trong khi d6 két qua
nghién cuu cua Kashya et al. (2023) lai chi ra rang
phan bén hitu co 1d ngudn phat thai chinh &
Indonesia. Ngoai ra, ngudn déng gop chinh vao mirc
phat thai con phu thude vao cong nghé str dung trong
san xuét hay diéu kién khi hau. Mang nilon va ning
luong tiéu thy 1a ngudn phat thai chinh khi tréng rau
trong diéu kién nha kinh & Bac Kinh (Hu et al.,
2021), trong khi d6 ning lugng tiéu thy 1am am va
cung cap anh sang nhan tao cho cay lai 1a nguon phat
thai chinh trong san xut rau & Nauy (Naseer et al.,
2022). Do vay, cac phuong phap canh tac khac nhau
& nhimg bdi canh khac nhau c¢6 thé dan dén luong
phat thai khi nha kinh khac nhau. Nhiéu két qua
nghién ctru trén thé gioi da chira rang, canh tac hitru
co ¢6 tiém niang giam thiéu dang ké phat thai KNK
do phuong phap nay khong st dung phan bon va
thudc trir siu hoa hoc, thay vao do, phan bén hitu co
va cac bién phéap sinh hoc duge ding dé kiém soat
sau bénh (He et al., 2016; Yuttitham, 2019; Holka et
al., 2022; Hashemi et al., 2024). Tuy nhién,
Ghiglieno et al. (2023) lai cho thay khong c6 su khac
nhau v& muc phat thai KNK giita canh tac thong
thuong va canh tac hiru co trong san xudt nho ¢ Y.
Diéu nay 1a do ning lwong dugc sir dung rat nhiéu
trong canh tac hiru co. Mot sb két qua nghién ctru
khac lai cho thiy muc phat thai KNK trén don vi
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dién tich trong canh tac hiru co thap hon so v6i canh
tac thong thuong, tuy nhién mirc phat thai trén khéi
lugng san phém lai khong c6 su khéc nhau (Hashemi
et al., 2024) hoac tham chi cao hon khi canh tac hiiu
co (Holka et al., 2022).

Tai Viét Nam, dédc biét 1a vung ngoai thanh Ha
NOoi, san xudt rau 13 mot nganh kinh té quan trong,
cung cip thuc phdm cho khu vie d6 thi va tao ngudn
thu nhép cho nong dan (Hung et al., 2022). Cac hinh
thirc canh tac rau phd bién bao gom canh tac thong
thudng, canh tac theo tiéu chuan VietGap va canh
tac hiru co. Canh tac theo phuong phap thong
thudong cho niang suat cao do sir dung nhicu phan
bon va thude trir sau héa hoc (Pham et al., 2016;
Schreinemachers et al., 2020), tuy nhién lai 0 nguy
co giy ra 6 nhiém moi truong va tac (dong x4u dén
strc khoe ctia nguoi tiéu thy san pham (Ha et al.,
2019). Do vay, MARD (2008) da gidi thi¢u phuong
thire canh tac theo tiéu chudn VietGap (Thuc hanh
san xudt néng nghiép tot) dé khuyén khich nguoi
dan canh tac theo huéng bén viing va giam thiéu tac
dong moi trudng. Phuong phap nay khuyén khich
viéc str dung phan bon va thude trir sau hop 1y, bao
v€ mdi truong va an toan thuc phém. Pac biét thu
tudng chinh phu di phé duyét dé an phat trién néng
nghiép hitu co giai doan 2020 - 2030 (PM, 2020) véi
mot trong nhimg muc tiéu 1a dién tich nhom dat
néng nghiép san xuét hitu co dat khoang 2,5 — 3,0%
cla tong dién tich dat nong nghiép vao nam 2030.
Canh tac hitu co dugc xdy dung dya trén nguyén tic
khong sir dung cac hoa chat tdng hop nhu phéan bon
hoa hoc, thudc trir sdu va chat kich thich sinh
truong. Thay vao do, canh tac hiru co tén dung cac
ngudn tai nguyén ty nhién nhu phan hiru co, ché
pham sinh hoc va bién phap phong trir sdu bénh tu
nhién nham duy tri va cai thién do phi nhiéu cua dét,
bdo v¢ da dang sinh hoc va han ché 6 nhidm
moi truong.

Phuong phéap danh gia vong doi san phdm (Life
Cycle Assessment - LCA) 1a mét cong cu gitp danh
gia toan dién cac tac dong moi trudng lién quan dén
tat ca cac giai doan cua chu ky san pham, tir khau
san xudt, van chuyén, sir dung dén xtr 1y sau str dung
(Shabir et al., 2023). Viéc ap dung LCA trong
nghién ctru cho phép chung ta danh gia day du va
chi tiét lugng phat thai KNK tir cic ngudn phat thai
& mdi phuong phap canh tac khac, tir d6 dua ra
nhitng két luan chinh xac va toan dién hon. Phuong
phap nay da duoc ap dung rong rai dé danh gia
luong KNK phat thai trong san Xuét nong nghiép.
D6i v6i san xuét rau & Viét Nam, chua c6 nhiéu
nghién ctru 4p dung phuong phap nay dé danh gia
muc phat thai KNK. Kim and Le (2023) da ap dung
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LCA dé danh gia murc phat thai KNK trong san xuat
rau ¢ tinh Kién Giang. Tuy nhién, trong nghién ctru
nay nhom tac gia van chua chi ra dugc cu thé cac
ngudn phat thai chinh dé tir d6 dé xuat giai phap
giam thiéu hiéu qua.

Nghién ciru nay dugc thyc hién nhim so sanh
murc phat thai khi nha kinh gitta ba m6 hinh canh tac
rau pho bién tai viing ngoai thanh Ha Noi. Bang cach
do ludng va phan tich cac ngudn phat thai KNK tir
céc phuong phap canh tac khac nhau, dir liéu cu thé
va khach quan vé tic dong moi truong ctia moi
phuong phap dugc cung cip trong nghién ctru. Két
qua nghién cuu khong chi giip xac dinh phuong
phap canh tac than thién véi moéi truong ma con
cung cip co sé khoa hoc cho viéc xdy dung cac
chinh sach va bién phép canh tac hiéu qua, nhim
giam thiéu bién ddi khi hau va thuc ddy phat trién
néng nghiép bén vimg tai Viét Nam.

2. PHUONG PHAP NGHIEN CUU
2.1. Piém nghién ciru va phwong phap thu
thap s6 li¢u

Nghién ctru dugc trién khai tai 5 huyén ngoai
thanh Ha Noi bao gom: Séc Son, Dong Anh, Gia
Lam, Chuong My va Phuc Tho (Hinh 1). Déy la cac
huyén c6 dién tich trong rau 16m va la ngudn cung
cap rau chu yeu cho thanh phd Ha Noi. Bap cai dugc
lya chon lam d6i tuong nghién ciru vi ddy 1a cay rau
dugc trong phd bién va 1a ngudn thu nhap quan trong
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dbi vai cac ho trong rau (Nguyen, 2019; Nguyen et
al., 2020).

S liéu duoc thu thap théng qua phong van ho
bang bang hoi c6 cdu tric vé cac hoat dong lién quan
dén san xuit rau bép cai bao gém dic diém ho, dién
tich canh tac, ning suat, gia ban bap cai, cic bién
phap canh tac va cac dau vao nong nghiép. Thong
tin thu thap tap trung trong mua vu bép cai tir thang
8 ndm 2022 dén thang 3 nam 2023. Qua trinh diéu
tra dugc dién ra trong thang 3 va 4 nim 2023.

Nghién ctru nay duoc ap dung phuong phap ldy
mau ngiu nhién da giai doan dya trén danh sach cic
ho trong bap cai do can bo khuyén néng huyén cung
cép. Trudc tién, c6 49 ho tai huyén Séc Son dugc
xéac dinh 1a tham gia san xut rau hitu co va trong
bép cai trong vu Péng Xuan nam 2022/2023. Tat ca
céc ho nay déu dugc dua vao danh sach phong van.
Tiép theo, 50 ho trong rau bép cai theo tiéu chuan
VietGAP tai hai huyén Gia Lam va Chuong My
dugc chon ngdu nhién, dam bao sé miu VietGAP
trong dwong voi sé mau hiru co. Sau dé, cac thon
¢6 it nhat 50 ho trdng bép cai theo phuong phap
thong thuong tai cac huyén Bong Anh, Phuc Tho,
Gia Lam va Chuong My duoc lya chon. Tu mdi thon
nay, 10 - 14 ho dugc chon ngéu nhién dé phéng Vén,
nhdm dam bao tinh dai dién cho nhom tréng rau
thong thuong. Téng cong c6 281 hd duoc lya chon
dé phong véan, bao gom 49 ho trong rau hitu co, 50
ho trdng rau theo tiéu chuan VietGAP va 182 ho
trong rau theo phuong phap thong thuong.

M6 hinh canh tac
e  Canh tac thong
4 Canh tac htu co
O Canh tac theo tiéu chuén VietGap
[] Thanh phé Ha Nai

% Trung tam thanh phé N

34
Kilometers

Hinh 1. Vi tri diém nghién ctru

59



Tap chi Khoa hoc Dai hoc Can Tho

2.2. Danh gia mirc phat thii khi nha kinh
2.2.1. Cdch tiép cin

Phuong phap danh gia vong doi san pham (LCA)
dé u6ce tinh lugng KNK phat thai trong san xuit bép
cai dya theo huéng dan ctia PAS 2050:11 (BSI,
2011). Cac loai KNK duoc danh gia bao gom CO»,
CH, va N,O, mdi loai khi duoc quy ¢ dél thanh CO;-
tuong duong (CO»-eq) theo cac hé sO tiém nang lam
néng toan cau (GWP) méi nhét cua IPCC (2013) lan
luot 14 1, 28 va 265. Ba loai don vi dugc sir dung dé
dinh lu(yng mirc khi nha kinh bao gém: mirc phat
thai dwoc thé hién bang kg hodc tan CO»-eq trén don
vi dién tich (CO»-eq/ha), mirc phat thai trén khdi
luong thuong pham (COx-eq/tan bap cai) va muc
phat thai trén tong thu nhap tur bép cai (CO2-
eq/nghin dong). Giéng nhu két qua mot sé nghién
ctru (Liang et al., 2021; Kashyap et al., 2023; Kim
& Le, 2023), ranh gidi hé thong “Cradle to Farm
gate” dugc sur dung dé udc tinh lugng phat thai trong
san xut bap cai cho mot vu trong & nghién clru nay.
V6i ranh gidi nay, cac dau vao san xuat bao gom tir
khi trong cho dén khi thu hoach trong mot vu
bép cai.

2.2.2. Udc lwong mirc phat thai khi nha kinh

Trong san xuat bép cai & Ha Noi, ¢6 7 nguf)n
phat thai khi nha kinh (KNK) tir cac nguyén liéu dau
vao bao gdbm: phan vo co, phan hitu co, thubc bao
vé thyc vat (BVTV), nang lugng, nilon che phu, voi
va tan du thyc vat. KNK phat thai tir cac ngudn nay
cd thé dugc chia thanh phat thai truc tiép va gian
tiép. Phat thai gian tiép chu yéu bao gom: khi thai tir
qua trinh san xuat phan V0 co, thuéc BVTV va nilon
che phi; tir viéc san xuat nang lwong phuc vu lam
dat va tudi tiéu; va phat thai N>O tir ling dong trong
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khi quyén, rira tréi hodc chay tran cua nito tir phan
hitu co va vo6 co vao moi truong. Nguoce lai, phat
thai tryc tiép bao gdm: khi thai tir st dung dau cho
may lam dat va may bom nudc; tir viéc bon phéan vo
co va hitu co chira nito, gdy ra phat thai truc tiép
N:O trén ddng rudng va phat thai CO: truc tiép tir
viéc str dung phan dam uré va voi. Bé udc tinh luong
phat thai tir cac ngudn nay, hé s6 phat thai (EF) chi
yéu dugc tham khao tir tai liéu hudng dan cua IPCC
(2006, 2019); trong truong hop khong co san, cac
gia tri EF dugc bd sung tir cac ngudn khéc va duoc
trinh bay trong Bang 1. Lugng KNK phat thai gian
tiép trong qué trinh san xuat phan hitu co dugc bo
qua trong nghién ctru do né khong dang ké
(Ghiglieno et al., 2023; Hiller et al., 2009).

U6c luong mitc phdt thai KNK tir cdc nguyén
liéu dau vao

KNK phat thai tir san xuit phan bén vo co, thube
bao vé thyuc vat, st dung nang lugng, nilon che phu
dét, bon phan urea va voi dugce tinh toan theo cong
thirc sau:

KNK, = ¥(I; x EF;) (1)

Trong do, KNK; lé‘téng luong khi nha kinh (kg
COx-eq) phat thai tir dau vao nong nghiép thir i trén
moi ha dat trong bap cai, /; 1a lugng dau vao thu i (vi
du nhu luong phén bon, thude BVTV) va EF;la hé
s0 phat thai KNK cua dau vao thtr i.

U6c luwong mikc phat thai N-O

N,O phat thai gian tiép va tryc tiép tir viée ap
dung phéan vo6 co va hitu co chua N va su vui lap tan

du thuc vat dl{qc tinh cu thé theo cong thuc 2 - 6 dua
theo hudng dan cta IPCC (2019):

KNKy,o = KNKNZOdirect + KNKNZOindirect 2

KNKy,040... = (Fsn + Fox + Fer) X EFyy0,. . X % x 265 3)
KNKy,0,ndirece = KNKny047p + KNKy,o, 4)

KNKy,0,p = [(Fsy X Fracgase ) + (Fon X Fracgasy )] X EFn,0,.p, X % x 265 &)
KNKy,0, = (Fsn + Fon + Fcr) X Fracigacuive X EFy,0, X a X 265 (6)

Trong d6: KNKy,0,4i00e V4 KNKN, 0,0 divece 18
lwong N,O phat thai tryc tiép va gian tiép trong qua
trinh tréng bép cai (tinh theo kg CO»-eq) trén mdi ha
dat trong bap cai do viéc s dung N (kg N/ha) tir
phén bon vo co chira N (Fsy), tr phan bon hitu co
(Fow) va tir tan du thyc vat (Fcr); KNKy, o, V&
KNKy, 0,12 luong phat thai N>O tur lang dong trong
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khi quyén va sy rira tri/chay tran ctia N; E FN,0girect
la hé s6 phat thai N>O tryec tiép (kg N2O-N/kg N);
EFn,0,0p V& EFy,0, 1ahé s6 phat thai N,O do bay
hoi va rua tréi/chdy cta N tir phan bén hay tan du
thuc vat chia nito; Fraceass, Fraccasw vd
Fracieacuivela cac yéu té ty 18 ling dong cua N bay
hoi vao khi quyén tir phan v co (GASF), phan hitu
co (GASM) va su rtra troi/chay cua N (LEACHING)
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(Bang 1); 44/28 1a hé s6 chuyén d6i khdi lugng tir
N; sang N>O (IPCC 2006); va 265 1a tiém nang lam
noéng 1én toan cau trong 100 nim (GWP) cua N,O
so voi CO, (IPCC 2013). Lugng N tu tan du thuc
vat (Fcr) 1a lugng N trong 14 bap cai gia duoc dé lai
trén dong rudng khi thu hoach dugc tinh bang 25%
tong sinh khoi (trén mit dat) theo Naik et al. (2014)
va 0,23% N chira trong tan du (sinh khdi tuoi) dé lai
trén rudng theo Khai et al. (2007).

Ubc lwong tong phat thai KNK

Téng lugng KNK phat thai trén don vi dién (kg
CO»-eg/ha) trong mdt vu trong bap cai dugc tinh
nhu sau

KNKiren don vidién tich = KNK; + KNKNZO @)

Tong luong KNK phét thai trén khdi lugng
thuong pham (kg CO»-eq/ kg thuong pham) dugc
tinh nhu sau:

KNKtrén don vi khéi lwvong thuong phim =

KNKtren don vi dién tich (8)
Nang suit

Tong lugng KNK phat thai trén don vi thu nhap
(kg CO-eq/nghin dong) dugc tinh nhu sau:

KNKiren don vithunhiap =
KNKtren don vi dign tich 9)
Téng thu nhap trén don vi dién tich

2.3. Phan tich sb li¢u

Dt liéu da duoc xur ly béng Microsoft Excel 365
va phan mém SPSS phién ban 20. Cac thong ké mo
ta nhu gid tri trung binh va d6 1éch chuan da duoc
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tinh toan cho céc bién. Phan tich ANOVA d3 duogc
st dung dé so sanh su khac biét gilta cac mo6 hinh
san xuét bap cai.
3. KET QUA VA THAO LUAN
3.1. Pic diém sin xuit va lwgng vat tw nong
nghié¢p sir dung & cac mé hinh san xuit
bap cai
Vé quy mo san xuat, dién tich dit nong nghiép
cla cac ho déu twong dbi nho & ca 3 mo hinh canh
tac. Trong do, dién tich trung binh cta cac hg canh
tac theo VietGap 16n nhat 14 0,29 ha, tiép dén 1a canh
tac thong thudng 0,26 ha va cubi cing 1a céc tac hitu
¢0 0,21 ha. Su khéc nhau vé& dién tich dét tréng rau
n6i chung va rau bap cai néi riéng ciing c6 xu huéng
tuong tu nhu vdy (Bang 1). DBac biét 1a dién tich
trong rau bap cai ctia cac ho canh tac hiru co rat nho
(0,02 ha/hd), nho hon 2 14n so véi cac hd canh tac
thong thuong va 5 1an so véi cic ho canh tac
VietGap.

V& ning suét bap cai va thu nhap, ning suit bip
cai trung binh theo canh tac hiru co thip nhét (28,58
tdn/ha). Nang suét trung binh ciia mé hinh canh tac
thong thuong va VietGap 1an luot 12 45,91 va 42,48
tan/ha. Tuy nhién, mé hinh canh tac hiru co lai cho
thu nhap cao nhat (410 tri¢u dong/ha). M6 hinh canh
tac thong thuong va VietGap cho thu nhap lan lugt
12 271 va 288 tri¢u dong/ha. Pidu nay la do gia ban
bép cai hitu co (14,37 nghin dong/kg) cao hon gép
hon 2 1an so véi gia ban cta VietGap (6,96 nghin
ddng/kg) va canh tac thong thudng (6,05 nghin
dong/kg).

Bing 1. Hé s6 phit thai khi nha kinh ciia cic nguyén ligu diu vao

Ngudn phat thai Hé s6 phat thai Nguon tai liéu tham khao
Phit thai gian tiép
Phan vo co

N 4,00 kg CO»-eq/kg N FAO (2017)

P05 1,29 kg CO,-eq/kg P20s-eq FAO (2017)

K>O 1,47 kg CO»-eq/kg K20O-eq FAO (2017)
Thudc béao vé thue vat

Thudc téng hop 18,08 kg CO»-eq/kg thude West & Marland (2002)

Thudc sinh hoc (mua)* 18,08 kg CO»-eq/kg thude West & Marland (2002)
Nang luong

Dién 0,86 kg CO,-eq/kWh MONRE (2019)

Dau 0,38664 CO,-eq/L dau Arunrat et al. (2022)

Nilon che phu dat 2,51 kg CO2-eq/kg nilon Tenhunen-Lunkka ef al. (2023)
N0

P . s 0,014 kg N>O-N (kg NH3-N + IPCC (2019)

Léang dong khi quyén (EFy,0,,p, ) NOX-N bj bay hoi) !

Fracgasr 0,11 kg NH3-N (kg N ap dung)’! IPCC (2019)

Fracg sy 0,21 kg NH3-N (kg N ap dung)’! IPCC (2019)
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Ngudn phat thai Hé s6 phat thai Ngudn tai liéu tham khao
N 0,011 kg N>O-N (kg N rtra trdi/ IPCC (2019)
Rura tréi (EFy,0, ) chiy tréln)'{
Fras;gacuineg 0,24 kg N (kg N bo sung)’! IPCC (2019)
PHAT THAI TRUC TIEP
Nang luong
Dau 2,75 kg COz-eq/L dau MONRE (2022)
N:O (trong khi trong bap cdi)*
N-phan vo co (EFn,04;000) 0,016 kg N,O-N/kg N IPCC (2019)
N-phén hitu co (EFy,0,;, ,0:) 0,006 kg N,O-N/kg N IPCC (2019)
CO2
Bon phan dam 0,73 kg CO»/kg phan dam IPCC (2006)
Bon voi 0,44 kg CO»/kg voi IPCC (2006)

Ghi chit: *EF ciia thuée BVTY sinh hoc dirge siv dung giong nhie thuée BVITV téng hop do chira c6 EF riéng

Vé thuée BVTV, loai thude ¢ ngudn gbe sinh
hoc mua trén thi trudng duoc st dung phd bién & ca
3 mo6 hinh canh tac v&i liéu lwong sir dung trung binh
tir 5,12 L/ha (md hinh hiru co) dén 6,61 L/ha (md
hinh VietGAP). Mot s6 loai thudc dugce sir dung phé
bién 1a nhing thuéc c6 hoat chit Bacillus
thuringiensis (vi du nhu Delphin), Emamectin
Benzoate (vi du nhu thudc hiéu Ech doc hay Ga
trbng) va Abamectin (vi du nhu Abatin). Tuy nhién,
ho canh tic thong thuong st dung rat nhiéu thude
bao vé thyuc vat téng hop (4,35 L/ha), cao hon gén
gap 3 1an so véi VietGap (1,6 L/ha). Cac hd canh tac
hiru co khong sir dung loai thudc nay. Bé gitup phong
trir dich hai, cac ho canh tac hitu co tu san xuét thude
sinh hoc béng cac loai thao moc dé sir dung.

Vé phan bén, cac loai phan v co chi dugc sir
dung ¢ mo hinh canh tac thong thuong va VietGap

25.0
0O Canh tac thong thuong
20.0
< 15.0
=
10.0
5.0 5
[4at]
15054
0.0 L

Phan chudng c
pham

.\ L.

Phan hitu co thwong  Phén chudng 1 hoai Céc loai phan hitu co

v6i lidu luong sir dung twong dbi gidng nhau. Lugng
N, P,O5 va K,O duogc sir dung véi muc trung binh
lan luot 1a 234, 170 va 83 kg/ha & mo hinh canh tac
thong thuong va 264, 126 va 72 kg/ha & md hinh
VietGap. Murc phan bon nay twong duwong vai muc
st dung phén v6 co cho rau an 14 & tinh Kién Giang
(Le & Nguyen, 2021) va & Ha No6i (Hung et al.,
2022), trong khi d6 mirc nay nhé hon gan mét nira
s0 v&i muc bén cho bap cai & Trung Khanh, Trung
Quéc (Liang et al., 2021). Tuy nhién, theo
Vegetable and Fruit Research Institute (2020), murc
phan bon khuyén céo ap dung cho bap cai 1 120 -
150 kg N/ha, 70 - 90 kg P»Os /ha va 120 - 150 kg
K>O/ha. Nhu vdy, lugng phan dam (N) va lan (P2Os)
duoc ap dung hién nay & Ha Noi van cao hon g?m
gap d6i so v6i khuyén céo, trong khi d6 lugng Kali
(K205) lai thap hon.

B VietGap & Canh tac hitu co

_

muc khac

Hinh 2. Ty 1§ 4p dung céc loai phin hitu co trong cac mé hinh canh tac bip cii ¢ ving ngoai thanh
Ha Noi

_ Phén hitu co duoc ap dung ¢ ca ba mo hinh trong
bap cai. Tuy nhién, ty ¢ &p dung cao nhat & mo hinh
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tuong duong nhau (khoang hon 200 kg N/ha). Cac
loai phan hitu co dwgc sir dung bao gdm phan
chuong (phan ga, bo va lgn), phan hitu co thuong
phim mua trén thi truong, phén chuéng tu u
(compost) va mot sb loai phan khac nhu phan ca hay
tro dot tir rom ra. Ty 1é phan chudng dugc ap dung
tuong dbi gibng nhau & ca 3 mo hinh (7,3 — 8,7
tan/ha). Tuy nhién, phan hitu co thwong pham va
phan chudng  compost dugc sir dung véi ty 1& cao
hon & md hinh canh tac hitu co (Hinh 2).

Véi duge sir dung bon 16t cing phan chudng voi
lidu lugng cao nhat & md hinh canh tac hitu co (597
kg/ha), tiép dén 1a mo hinh canh tac thong thuong
(498 kg/ha) va cudi cing 1a mé hinh canh tac
VietGap (304 kg/ha). Nilon che phu dit ciing dugc
st dung nhiéu nhit & mé hinh canh tac hitu co véi
ty 1€ trung binh 93 kg/ha, & m6 hinh canh tac thong
thuong chi vai 11 kg/ha va khong sir dung ¢ mo hinh
VietGap.

Tdp 61, S6 34 (2025): 57-68

Vé ning lugng tiéu thy cho san xuat, dau thudong
dugc sir dung cho khau lam dét va dién sir dung cho
bom nudc tudi. Lugng dau duogc st dung v&i muc
trung binh gin nhu nhau & mé hinh canh tac théng
thudng va VietGap, 1an luot 1a 54 va 51 L/ha. Trong
khi d6, mtrc sir dung ning lwong nay thip hon
khoang 1/3 (16 L/ha) dbi v6i mé hinh hitu co. Do
dién tich trong bip cai & cac ho canh téc hitu co nho
(0,02 ha/hd) nén nhiéu ho lam dat bang tay, dan dén
khong tiéu thu nang luong cho hoat dong nay.
Nguoc lai, muc tiéu thu dién cao nhat & mé hinh
canh tac hitu co (1.704 kwh/ha) cao hon gap doi so
v6i mo hinh canh tac thong thuong va hon gip 3 so
v6i mo hinh canh tic VietGap. Didu nay la do tai
ving canh tac hiru co & Séc Son, toan bd ngudn
nudc tudi cho rau déu lay tir nude ngam. Cac ho dan
phai sir dung may bom dién dé dan nudc tir cac
giéng khoan vé rudng. Trong khi d6, cac ving canh
tac thong thuong va VietGap khong chi dung nude
ngam ma con tan dung cac ngudn nudc mét gan khu
san xuat, gitip giam nhu cau sir dung may bom dién

Bing 2. Dién tich, niing suit, gia thanh va nguyén liéu diu vao ddi véi cic mé hinh san xuit bip cai

khac nhau & thanh pho Ha Ngi

Canh tac thong VietGap Canbh tac hiru
Khoén muc Pon vi thuong (N=182) (N=50) co (N=49)
TB SD TB SD TB SD
Tong dién tich dat nong nghiép ha 026 0116 029 022 021 0,15
Dién tich dit trong rau ha 0,14 0,11 0,18 0,11 0,11 0,06
Dién tich bip cai ha 0,05 005 010 0,17 0,02 0,02
Ning suét tdn/ha 4591 16,79 42,48 14,63 28,58 10,67
Gi4 ban nghin déng/kg 6,05 244 696 2,50 1437 222
Thu nhép triéu dong/ha 271,61 140,37 288,29 12395 41081 167,06
Thudc bao vé thyuc vat
Thubc téng hop L/ha 435 471 1,60 272 0,00 0,00
Thudc sinh hoc (mua) L/ha 5,53 4,64 6,61 4,94 5,12 2,80
Thude sinh hoc (ty 1am)* L/ha 1,93 10,57 022 126 5471 8421
Phan vo co
N kg/ha 234 179 264 161 0 0
P05 kg/ha 170 119 126 75 0 0
K>0 kg/ha 83 87 7 74 0 0
Phén hiru co
N kg/ha 214 178 212 110 332 175
Voi kg/ha 498 614 304 347 597 654
Nilon che phu dét kg/ha 11 38 0 0 93 107
Pién dung bom nuéce kwh/ha 819 876 566 530 1704 1198
Diu (lam dét) L/ha 54 80 51 59 16 43

Ghi chit: ¥Thudc sinh hoc do nguoi ddn tu ché bién tir cdc logi thdo dwoc nhir t6i, ot hay vo quyt dé phong trir sdu bénh.

3.2. Lwgng khi nha kinh phat thai tir cic mo
hinh san xuat bap cai

Luong khi nha kinh (KNK) phat thai tr cic mo
hinh canh tac bap cai dugc trinh bay trong Bang 3.
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C6 thé thay, lugng phat thai KNK tinh trén don vi
dién tich va trén thu nhap tir bip cai trong mo hinh
canh tac hitu co thip hon dang ké (p < 0,001) so véi
mo hinh canh tac thong thuong va VietGAP. Trong
khi @0, cac gia tri nay khong cé su khac biét thong
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ké gitra md hinh canh tac thong thuong va VietGAP. KNK trén cai xanh dugc trong 2 vu/nim tai huyén
Luong KNK phat thai trén don vi dién tich & mo Hon DBit, tinh Kién Giang, murc phat thai trén don vi
hinh canh tac théng thudng va VietGap lan luot 1a dién tich (11.250 kg CO»-eq /nam) twong duong voi
5.949 va 5.930 kg CO»-eq/ha, 16n hon 1,5 lan so voi nghién ctru nay, tuy nhién muc phat thai trén khoi
lugng KNK phat thai & mo hinh canh tac hitu co lugng san pham (107 kg CO»-eq/tan) lai thap hon.
(3.880 kgCO»r-eq/ha). Lugng KNK phat thai trén thu Diéu nay la do ning suét bép cai cao hon so v&i ning
nhap tir bap cai & mo hinh canh tac hiru co (5,5 suat cai xanh. Két qua téng quan tir nhiéu nghién
kgCO»-eq/nghin ddng) nho hon gin 3 1an so vé6i & ctru ciing cho thay 14 canh tac hitu co ¢6 muc phat
md hinh canh tac thong thuong va VietGap (ca hai thai KNK trén don vi dién tich thip hon va mtrc phat
déu 1a 14,4 kgCO»- eq/nghin dong) Tuy nhién, thai KNK trén khéi lugng san pham twong duong
khong ¢6 su khac nhau vé mit théng ké vé luong hodc thdp hon so v&i canh tic thong thuong
KNK phat thai trén khéi luong san pham & cac mo (Chiriaco et al., 2022; Hashemi et al., 2024). Nghién
hinh canh tac. Lugng phat thdi ndy ¢ cdc md hinh ctiru cua He et al (2016) cho thay luong KNK phat

canh tac thong thuong, VietGap va hitu co lan lugt thai trén don vi khdi  luong san pham trong san xuét
la 147 kg COy/tan, 156 kg COx-eq/tin va 154 kg ca chua hitu co & Bic Kinh, Trung Quoc 1a 207 kg
CO; -eq/tan. Mirc phét thai nay cing tuong duong CO»-eq/tan thap hon so véi san xut thong thuong
v6i muc phat thai trong san xuét bap cai & Tring (261 kg CO»- eq/tan) Nhu vay, két qua nghién ctru

Khanh, Trung Qudc (Liang et al., 2021). So véi nay gop phan khing dinh canh tac theo huéng hitu
nghién ctru ctia Kim and Le (2023) Vé muc phat thai co ¢6 thé gitp giam thiéu phat thai KNK.

Bing 3. Luong phat thai khi nha kinh (KNK) & mé hinh canh tic bip cai théng thwong, VietGap va
hiru co tai viing ngoai thanh Ha Noi

Canh tiac thong thuwong (N=182) VietGap (N=50) Canh tac hiru co (N=49)

Lugng KNK Mean SD Mean SD Mean SD

kg CO,-eq/ha 5.949° 3.089 5.930° 2.415 3.8802 1.673

kg COz-eq/t 1472 98 1562 80 1542 111
kgCO,/nghin déng 14,4° 9,8 14,4° 11,4 5,5° 3,1

Ghi chit: Cdc chit cdi thuong khdce nhau trong ciing mét hang thé hién sw khdc nhau c¢é ¥ nghia ¢ mite p<0,001

3.3. Phan tich ngudon déng gép phat thai tac thong thudng) va 6,5% (VietGap). Tuy nhién,

KNK & cac md hinh canh tic bap cai d6i voi mo hinh hitu co, ngudn phat thai tir phan hiru
co va st dung niang luong 16n nhét cung chiém
khoang 41%, tiép dén 1a tir stt dung nilon che phu
(6%) va bon voi bot (7%).

Két qua nghién ctru & Hinh 3 cho thiy, trong s6
7 ngudn phat thai trong qua trinh san xuat bap cai,
chi co 3 ngudn phat thai dang ké nhét 1a tir phan vo
co, phan hitu co va sir dung nang lugng. D6i véi tir Khi N,O chiém 68% tong lugng KNK (4.069 kg
nguon phan vo co, lugng phat thai & mo hinh canh COs-eq/ha) phat thai & mo hinh canh tic thong
tac thong thudng va VietGap khong co su khéc biét thudng, 75% (4.424 kg COr-eq/ha) & mo hinh
vé mat thong ké va khong co ngudn phat thai nay & VietGap va 44% (1.688 kg CO»-eq/ha) & md hinh

md hinh canh tac hitu co. Xu huéng twong tu dugc canh tac hitu co (Hinh 5). Trong d6, d6i véi mé hinh
tim thay & ngudn phat thai tir thuc BVTV va tan du canh tac thong thuong va VietGap, khi N,O phat
thuc vat. Nguoc lai, lwong phat thai KNK tir phan thai phan 16n 1a dén tir bon dam vo co, lan luot
hitu co, st dung nang lugng, stt dung nilon che phu chiém 48,8% (2.902 kg CO,-eq/ha) va 55,3% (3.279
va vdi & mo hinh canh tac hiru co cao hon so véi kg COs-eq/ha) tong lugng phat thai. Tat nhién ddi
canh tac thong thuong va VietGap. v6i mé hinh hiru co ngudn phat thai NoO 16n nhét 1a

tir nguon dam (N) chira trong phan hiru co (chiém
41,3% tong lugng phét thai twong duong véi 1.602
kg COs-eq/ha). Két qua nghién ctru cua Yan et al.
(2012) va Kashyap et al. (2023) ciing cho thdy ring
phan bon chita N 1a ngudn dong gop phat thai 16n
nhit vao tong luong phat thai KNK trong san xuét

DPbi v6i moé hinh canh tic thoéng thuong va
VietGap, luong phat thai tir phan v6 co chiém ty 1&
16n nhat 1an luot 1a 57,8% va 64,5%, tiép dén 1a tir
phan hitu co déu chiém khoang 17% & ca 2 mo hinh
va tir st dung ning lugng lan lugt 15,4% va 11,4%
(Hinh 4). Trong d6, lugng phat thai KNK tir phan vo

co 1a 16n nhit, cao hon gip khoang 3 lan so voi rau an 3. ) o
luong KNK phat thai tir phan hitu co va s dung Nhirng két qua trén cho thay dégiam phat thai
nang lugng. Cac ngudn con lai chi chiém 9% (canh khi nha kinh d6i v&i md hinh canh tac thong thuong
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va VietGap, vi€c giam su dung phan bon vo co dac thiéu nang ti€u thy, chu yéu }é tr bom nudc tudi
biét 1a vdi phan dam la can thiet. Hién nay, lugng (1.704 kwh/ha, Bang 1) c6 thé gitip giam phat thai
dam dugc sir dung ¢ ca 2 md hinh déu cao hon gan KNK. Nguon nudc tudi cho rau hitu co ¢ xa Thanh
gap d6i so véi lieu lugng khuyén cao (xem thao luén Xuén, huyén Soc Son toan bd tir gieng khoan.
o muc 3.1 va Bang 1). P6i véi mo hinh hitu co, giam
7000
6000 O Canh tac thong thuong
5000 B VietGap
< 8 Canh tac hiru co
< 4000 b
g b
ON B
S 3000
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&
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ft i i ab
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Phén v6 co  Phén hitu co Thuéc BVTV Ning luong Nilon che phu Voi Tan du

Hinh 3. Lwong khi nha kinh theo ngudn phat thai é cic mé hinh canh tac bip cai thong thwong,
VietGap va hitu co' & ving ngoai thanh Ha N§i

Ghi chit: Cdc chit cdi thiong khdc nhau trong ciing ngudn phadt thdi thé hién sw khdc nhau giita cde mé hinh 6 y nghia
¢ mirc p<0,05.

100% 2
2 Tmmﬂ )  an 2
90% 4 0 0 11.4 e/
80% 15.4 2.5 6
70% 3.0 17.2
60% 17.4 41.4
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40% P 24
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0% 0.0 froooooes
Canh tac thong thuong VietGap Canh tac hitu co
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Hinh 4. Mirc dong gop cia cac ngu(“)n phat thai vao tf)ng lwgng khi nha kinh phat thai tir cic moé hinh
canh tac bap cdi thong thuwong, VietGap va hitu co ¢ ngoai thanh Ha Noi
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Hinh 5. Mirc déng gop ciia khi N2O phat thai tir cac nguén dam (N) khac nhau vao tong hrgng KNK
phat thai tir cic mé hinh canh tac bap cai théng thuong, VietGap va hiru co & Ha Noi

4. KET LUAN

Két qua nghién ciru v& mirc phat thai khi nha
kinh trong san xuét rau bap cai theo cac mé hinh
canh tac khac nhau tai Ha Noi cho théy: mo hinh
canh tac hitu co phat thai 3.880 kg CO2-eq/ha, thap
hon 1,5 lan so v&i mirc phat thai ciia mo hinh canh
tac thong thuong va VietGAP (lan luot 13 5.949 va
5.930 kg CO2-eq/ha). Miac du khong cé su khac biét
giita cac mo hinh vé mirc phat thai KNK tinh trén
khéi lugng san pham, mirc phat thai KNK tinh trén
tong thu nhap tir ban san pham ctia mo hinh canh tac
hiru co thip hon gan 3 1an so v&i md hinh canh tac
thong thuong va VietGAP. Phan bon vo co va phan
bon hitu co 1a cac ngudn phat thai chinh dugc s
dung trong mo6 hinh canh tac théng thuong va
VietGAP. Trong khi 6, & mé hinh hitu co, ngudn
phat thai 16n nhit dén tir phan hitu co va st dung
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