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TOM TAT

Nghién ciru da woc tinh lu'ong phat thai khi nha kinh (KNK) va phan
tich danh doi hiéu qua kinh té trén timg mé hinh canh tac sir dung ddt
nong nghiép tai tinh Séc Trang. Anh V¢ tinh Sentinel-1 duogc dp dung
dé xay ding ban do hién trang co cau mia vu va wée tinh hé s6 phat
thai KNK theo hiéng dan ciia IPCC. Sau d6 viéc phan tich danh gid
hiéu qua kinh 16 dua trén lwong phat thai duoc tién hanh. Két qua udc
tinh cho thdy lwong phat thdi cao nhat thuéc vé mé hinh liia ba vu véi
7.566,36 kg CO:td/ha/ndm, trong khi mé hinh phat thai thap nhdt la
lia 1 vu véi 2.324,99 kg COstd/ha/nam. Két qua phan tich danh doi
hiéu qua kinh 1é cho thdy trén cung don vi loi nhudn, mé hinh lia ba
Vi ¢6 mikc phdt thdi cao nhdt, voi 83,41 kg COxtd/triéu dong, trong khi
hanh tim c6 mike danh doi thap nhdt, chi 5,75 kg COxtd/triéu dong. Két
qud nghién ciru cung cdp thong tin quan trong vé phat thai KNK tir
cdc logi hinh canh tac nong nghiép tai dia phuwong.

Tir khéa: Hé sé6 danh doi, khi nha kinh, sentinel-1, Séc Ti rang

ABSTRACT

The study estimated greenhouse gas (GHG) emissions and analyzed
the trade-offs in economic efficiency across different agricultural
land-use models in Soc Trang province. The research methodology
utilized Sentinel-1 satellite imagery to map the current cropping
structure. It estimated GHG emission factors following the IPCC
(2019) guidelines, followed by an economic efficiency analysis based
on emission levels. The results indicated that the highest emission level
was associated with the triple rice cropping system, reaching 7,566.36
kg COze/ha/year. In contrast, the lowest emissions were observed in
the single rice crop system at 2,324.99 kg CO:e/ha/year. The economic
trade-off analysis revealed that the triple rice cropping model had the
highest emission intensity, with 83.41 kg CO:e per million VND. In
contrast, shallot cultivation had the lowest trade-off rate, with only
5.75 kg CO:e per million VND. These findings provide essential
insights into GHG emissions from different agricultural systems at the
local level.

Keywords: Greenhouse gases, sentinel-1, Soc Trang, trade-off
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1. GIOI THIEU

Phat thai khi nha kinh (KNK), bao gom carbon
dioxide (CO»), methane (CH4) va nitrous oxide
(N,O) dang gia tang trén toan cau do cic hoat dong
cua con nguoi (Shakoor et al., 2021). Cac khi nay
gilr nhiét trong tang thap clia khl quyén, lam gia tang
bién d6i khi hau (Montzka et al., 2011). Theo Uy
ban lién chinh phu vé bién doi khi hau (IPCC), phat
thai KNK toan cau dugc chia thanh nim linh vuc
phat thai chinh: nang luong, cong nghiép, toa nha,
giao thong van tai va AFOLU (ndng nghiép, 1am
nghiép va cac hinh thic sir dung dat khac) (IPCC,
2006). Trong do, linh vuc AFOLU c6 vai tro dac
biét quan trong trong phét thai khi nha kinh toan cau
(Lamb et al.,, 2023; Murawska & Gorynska-
Goldmann, 2023).

Nong nghiép va bién ddi khi hau c6 nhiéu mbi
lién h¢ chat ché (Frank et al., 2017). Mot mét, bién
d6i khi hau tac dong manh m& dén san xuit nong
nghiép, dac biét 1a ¢ cac khu vue nhiét doi, noi nang

suét c6 thé bi anh huong nghiém trong boi bién d6i

khi hau (Malhi et al., 2021; Bibi & Rahman, 2023;
Tran et al., 2024; Yuan et al., 2024). Mat khac, nong
nghiép 1a mot phin cia linh vuc AFOLU (nong
nghiép, 1am nghiép va cac hinh thic sir dung dat
khac), cling dong gop mot phan 16n vao tong luong
phat thai KNK toan ciu (Jantke et al., 2020;
Panchasara et al., 2021; Ning et al., 2024). Theo T
chtic Luong thuc va Nong nghiép Lién Hop Qudc
(FAO), phat thai tr nong nghiép, 1am nghiép va thay
san da ting gan gip doi trong vong 50 niam qua va
dy kién s& tang thém 30% vao nim 2050 (FAO,
2015). Linh vyc ndéng nghiép chiém khoang 14%
tong lugng phat thai KNK toan cau (European
Environment Agency, 2019) va tir 7 dén 9% tong
luong phat thai KNK hang nim tai cac quic gia
nhiét d6i dang phat trién (Smith et al., 2014).

No6ng nghiép bén virng 1a myc tiéu dai han ctia
Viét Nam, boi néng nghi€p ludn gilr vai tro quan
trong trong nén kinh té quoc gia (Nguyen & Hoang,
2022). Su suy giam nang suat nong nghiép, dac biét
12 do bién d6i khi hau, c6 thé dan dén gia lwong thuc
tang cao, anh huong nghiém trong dén an ninh luong
thuc, déc biét tai cac nudc dang phat trién, noi dé bi
t6n thuong cao (FAO, 2016). Pong bang song Ctru
Long (BBSCL), vung ha luu song Mé Kong, 1a mot
trong nhitng khu vyc néng nghiép tri phii nhat cia
Viét Nam, véi 81% dién tich dét ty nhién duge st
dung cho muc dich néng nghi¢p (Mai et al., 2014;
Dao et al., 2020). Soc Tring l1a mot tinh ven bién
thugc DPBSCL va nong nghiép dong vai tro kinh té
cha dao voi tong dién tich dat nong nghiép chiém
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280.384 ha, twong duong 84,66% dién tich tu nhién
(Ministry of Agriculture and Rural Development,
2016).

Trong diéu kién thi trudng va co s¢ ha tang hoat
dong hi¢u qua, mot Iya chon kinh té kha thi dé tdng
thu nhap tir nong nghiép 1a chuyén canh cay trong
mang lai lgi nhuan cao nhat, pht hop véi diéu kién
dat dai, khi hau va thoi tiét (Lambin & Meyfroidt,
2011; Klasen et al., 2016). Tuy nhién, viéc chuyén
canh nay thuong di kém véi nguy co rai ro vé méi
truong va 1am mét can bang sinh thai (Klasen et al.,
2013; Sidhoum et al., 2022). Duéi bdi canh bién dbi
khi hau va ap lyc gia ting ddi voi méi truong, viée
phan tich sy danh doi phat thai KNK cho hi¢u qua
kinh té trong noéng nghiép 1a cach tiép can quan
trong dé danh gid mdi quan hé giira kinh t& va moi
truong, gitip dinh hudng phat trién bén viing cho hé
thong canh tic nong nghiép (Martin-Goriz, 2019;
Nguyen & Le, 2023).

Xudt phat tir thuc té trén, nghién ctu nay duogc
thuc hién nhdm muyc tiéu udc tinh h¢ sé danh doi
phat thai KNK cho hiéu qua kinh té trén cac mé hinh
canh tic nong nghiép tai tinh Séc Tring. Két qua
nghién ctu 1a co sé lya chon cac md hinh nong
nghiép t6i wu va dé xuat cac bién phap giam thiéu
phat thai KNK, tir d6 huéng dén su phat trién bén
viing tai dia phuong.

2. PHUONG PHAP NGHIEN CUU
2.1. Khu vuc nghién ciru

Tinh S6c Trang nam & cira Nam song Hau, c6
dién tich ty nhién 3.311,76 km? Séc Tring co
dudng bo bién dai 72 km cing ba cira song 16n: Dinh
An, Tran Dé va My Thanh, gitip giao thong dudng
thity va kinh té bién phat trién manh mé (Hinh 1).
Dia hinh cua tinh thap va tuong dbi bang phang,
mang dang long chao, cao ¢ phia song Hau va thap
dan vao cac ving ven bién. Nho hé thong song ngoi
chang chit chiu anh huéng cua thuy tridu, Séc Tring
thuan lgi trong viéc phat trién néng nghiép va du lich
sinh thai (Soc Trang Provincial Electronic Portal,
2018a).

Séc Trang nam trong ving khi hau nhiét déi gio
mua, chia thanh hai mua rd rét: mua mua tir thang 5
dén thang 10 va mua kho tir thang 11 dén théng 4
nam sau. Nhiét d§ trung binh nam 26,8°C, d6 am
cao (83%) va luong mua ddi dao (1.864 mm/nim),
tao diéu kién 1y tudng cho ciy ltia va hoa mau phat
trién (Soc Trang Provincial Electronic Portal,
2018b).
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Hinh 1. Ban d6 khu vue nghién ciru tinh Séc
Trang

2.2. Phwong phap nghién ciru

2.2.1. Dit liéu nghién cvru

Dit liéu anh vién tham: B6 anh Sentinel-1A
(“COPERNICUS/S1_GRD”) duoc thu thip thong
qua nén tang Google Earth Engine tir ngay 1/1/2022
den 31/12/2022. B anh Sentinel-1A c6 chu ky 1ap
12 ngay, c6 do phan giai khong gian 10 m. Dir liéu
dugc chuan hoa theo hé quy chiéu WGS 84 Zone
48N (EPSG: 32648).

— Diéu tra phong van nong ho: Cac dit liéu dau
vao phuc vu cho viéc tinh toan lugng phat thai KNK
va phan tich danh dél hiéu qua kinh té duoc thu thap
bang cach phong vén no6ng ho tai Soc Trang. Voi
tong s6 phiéu phong van dugc 1a 255 phiéu khao sat
tap trung tai huyén Thanh Tri, My Xuyén, thi xa
Vinh Chéu va huyén Ké Sach tinh Séc Trang. Cu thé
sO lugng phiéu phong van cho timg mé hinh canh
tac duoc thé hién & (Hinh 2).
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Hinh 2. S6 lwgng phiéu phéng vin cic mé hinh
canh tac

Noi dung phong van tap trung vio cac thong tin
chung cua nong hg, hinh thirc canh tac, lugng phan
bon va nhién liéu str dung, cung céc thong tin kinh
té nhur san lugng, gid ban, thu nhap va chi phi, nham
phén tich dac dlem va hiéu qua san xuét cua timg mo
hinh. S lugng mau khao sat duge xac dinh trén co
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s& muyc tiéu nghién ctru, muc do phé bién cua céac
mo hinh canh tic trong khu vuc va y kién ctia can
bd chuyén mén dia phuong. Qué trinh phong van
duoc thyc hién véi sy tham gia va hé tro cua can bod
ndéng nghiép dia phuong, gitip dam bao cac mau
duoc chon c6 dic diém canh tac phu hop véi thuc té
san xuat, dam bao tinh ddng nhét vé dic diém canh
tac chung cta vung, tap trung vao cac mé hinh chu
lyc ciing nhu cac hinh thirc canh tac méi can duoc
danh gia.

2.2.2. Phwong phdp thanh ldp ban do hién trang

st dung ddt nong nghiép

Tién xut Iy anh

B anh dugc gidi han khu vyce nghién ctru biang
cach st dung shapefile ranh giéi duoc nhap vao
Google Earth Engine. Anh dugc cit theo ranh gioi

nham ti wru hoa tai nguyén tinh toan va dam bao két
qua phan tich tép trung vao khu vuc can nghién ctru.

B6 anh Sentinel-1A sau khi giéi han khu vuc
nghién ctru dugc trich xuit phan cuc VV va VH
trung binh theo thang va t6 hop thanh 24 band
(twong Ung vaéi 12 thang véi ca hai phan cuc) lam
dir liéu dau vao cho phan loai.

Phan logi co kiem soat

Trén Google Earth Engine, viéc phan loai co
kiém soat bang thuat toan Random Forest dugc tao
lap bang ham ee. Classifier.smileRandomForest vi
s0 lugng cay quyet dinh 13 30 trén ving mau gdm
10 hién trang bao gom: (1) song rach, (2) do thi, (3)
l0a tom, (4) Ita 2 vy, (5) lta 3 vy, (6) nudi trong thiy
san, (7) cay lau nam, (8) cay hang nam khac, (9) mia
va (10) rung.

Ddanh gia do tin cdy

Trong nghién ciru ndy, 606 diém khao sat dugc
thu thap thong qua khéo sat thuc dia va Google Earth
nam 2022 duoc str dung dé danh gia do tin cdy theo
02 thong sb gdbm do chinh xac toan cuc (T%) va chi
s6 Kappa (K) (Khan et al., 2024). Vi tri cac diém
khdo sat dugc trinh bay ¢ Hinh 3.

Do tin cdy cua két qua phan loai dugc danh gia
thong qua chi s6 Kappa, v6i cac mirc phan loai nhur
sau (Bang 1):
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Hinh 3. Vi tri diém khio sat hi¢n trang
Béang 1. Khoang gia tri Kappa phan loai

STT D6 tin cdy Gia tri Kappa
1 Kém K<0,2
2 Trung binh - kém 0,2<K<04
3 Trung binh 0,4<K<0,6
4 Tét 0,6 <K<0,8
5 RAt tot 0,8<K<1,0

Nguén: Congalton & Green, 1999
2.2.3. Phwong phap woc tinh phat thai KNK

Hoat dong bon phan: Viéc st dung phan bon
Uré trong trong trot nham thiic dy cy trong ting
truong va phat trién da din dén phat thai mot lugng
KNK COs,. Trong nghién ciru nay, lugng phat thai
khi nha kinh trén hoat dong bén phan chi duoc tong
hop tir s6 liéu bén phan ure cua cac hd canh tic,
khong bao gdm céc loai phan bon khac. Lugng phat
thai CO; (kg/nam/ha) dugc tinh toan dua trén cong
thte (3) cta IPCC (2019):

Phat thai CO,=M x EF x 44/12  (3)

Trong d6: M la lugng phén uré st dung trong
mét ndm trén 1 héc ta (kg uré/ndm/ha) va EF 1a hé
sO phat thai carbon (kg C/kg ure), voi gia tri ¢6 dinh
12 0,2. Két qua dugc chuyen d6i tir carbon (C) sang
khi CO, v&i hé s chuyén d6i 44/12.

Phat thdi N2O tir phu pham trong trot: Phét thai
N,O trong néng nghiép dugc wde tinh qua hai nguon
phat thai chinh. Thir nhét, phat thai truc tiép tir phu
pham ciy trong khi bi phan huy trong dat, giai phong
N,O. Thir hai, phat thai gian tiép do qué trinh nitrat
hoa va khir nitrat, trong d6 cac ion NHa" va NOs™ bi
bién ddi trong dat thanh N>O. Luong phat thai N,0
tir phu pham trong trot duge tinh theo cong thirc (4)
(9) (IPCC, 2019):

(1) Phat thai truc tiép
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_ Phat thai N>O (kg/ndm/ha) tryc tip tir phy pham
trong trot dugc tinh theo cong thirc (4):

Phat thai N»O = Fe x EF., x 44/28 ()

Trong d6: Fe la phu pham cay trong (kg
N/nim/ha), EF,; 1a hé so phat thai truc tiép cta phu
phém trong trot, EF., = 0,01 trong truong hop phu
pham nong nghiép (trén va dudi mat dat), bo sung
lai cho dat, 44/28 1a hé sé chuyén d6i N (N,O — N)
sang N,O.

Phu phim cay trdng (F.;) dugc tinh theo cong
thire (5) (IPCC, 2019):

Fo = AGpMm X Nag X (1 - Fracremove —
x Cy)) + Bar X NG (5)

(FraCBurm

Trong d6: AGpwm la tong lugng tan du cdy trong
trén mat dat hang nim trén 1 héc-ta (kg/nim/ha).
Nag 1a ham lugng N trong cac chét con lai trén mit
dat, Fracremove 12 phém du luong trén mat dat bi loai
bo (kg N/kg cay trong-N) Crla hé sb ddt, Brg la ty
1¢ chat con lai trén mat dat so vai san lugng (kg/ha),
Ngg 1a ham lugng N trong cac chét con lai dudi mat
dat va Fracgum 12 phan dién tich thu hoach hang nim
bi chay.

Tong lugng tan du (AGpwm) duge tinh theo cong
thire (6):

AG pm= Crop x Rag (6)

Trong d6: Rag la ty 1€ chat kho con sot lai trén
mat dat (kg/ha), Crop la nang suat chat khé thu
hoach (kg/ha) dugc tinh theo cong thire (7):

Crop = Yield Fresh x DRY (7

Trong do: Yield Fresh la nang suat twoi thu
hoach (kg/ha), DRY 1a phan chat kho ciia cdy trong.

Ty 1¢ chét con lai trén mit dat so vé6i san luong

(Bar) (kg/ha) dugce tinh theo cong thire (8):
Bgr = (Crop + AGpwm) x RS x Fracrenew (8)

Trong d6: RS 14 ty 1& sinh khoi ré dudi mat dét
so voi sinh khoi choi trén mat dat (kg/ha), Fracrenew
1a h¢ s6 dién tich cdy trong dugc thay méi hang nam,
doi voi cay trong hang ndm Fracrenew = 1.

(2) Phat thai gian tiép

Luong Nito véi dang NOs. duge hép thy vao d,ét
mot lan nita, qua trinh nitrat hoa va khir nitrat bién
d6i mot s6 NHa+ va NOs_ tao thanh N>O. Lugng N,O

phat thai trong qua trinh nay duoc tinh theo cong
thire (9):

N>O= [(FSN + FCR) x Frac tpacn-aa) X EF] x 44/28 (9)
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Trong d6: Fsn: Lugng phan bon tong hop N bon
vao dat (kg N/nam), Fer 1a lugng Nito trong phu
pham cay trong (kg N/ndm), Frac rpach a 13 ty 18
phan tram nito (N) tir phan bon bi mét qua qué trinh
rua tréi/dong chay, EF 1a h¢ sO phét thai va 44/28 1a
hé s6 chuyén d6i NoO — N sang N,O.

Phat thai CO, tir hoat dong tiéu thu nhién liéu:
Viéc sit dung nhién li¢u trong qua trinh canh tac
nong nghiép ciing gép phan phat thai mot luong 16n
KNK ra méi truong. Cac loai nhién li¢u chinh dugc
sir dung trong néng nghiép bao gdm xing va dau.
bé dam bdo tinh nhit quan, cac loai nhién li¢u dugc
chuyén d6i vé cing mét don vi (tr m*/nim sang
tan/nim va TJ/nam) theo huéng dan cua IPCC
(2019). Luong phat thai KNK trong qua trinh st
dung nhién liéu (kg/ha) dugc tinh toan dya trén cong
thie (10) (11) cua IPCC (2019):

Phat thai CO,, CHs, N,O = AD; x EF;  (10)

Trong d6: AD la luong ti€u thu nhién li¢u
(TJ/ndm), EF; hé sb phat thai CO,, CHs, N;O theo
loai nhién li¢u i (kg CO,, CH4, NoO /TJ) (Bang 2) va
i la loai nhién liéu.

He¢ sb phat thai ciia xing va dau trong qua trinh
sir dung nhién liéu tai Viét Nam theo quyét dinh sd
2626 cua B¢ Tai nguyén va Moi truong (Ministry of
Natural Resources and Environment, 2022) dugc
trinh bay trong Bang 2.

Bing 2. Hé s6 phit thai ciia nhién liéu xing, diu

Nhién liéu CO: CH4 N;O
Xang 69.300 10 0,6
Dau diesel 74.100 10 0,6
Don vi: kg/TJ

2.2.4. Phat thai tir cac hogt dong khac

— Phat thai tir hoat dong canh tac lua: trong qua
trinh canh tic laa, sy phan hily cac chét hiru co tao
ra khi CHs4. Luong CH4 phat thai hang nam trén 1
héc-ta phu thugc vao nhicu yéu to goém thoi gian
canh tac, ché do nudc trudc va thoi diém canh tac,
cling nhu céac chét hiru co va vo co cai tao dit duoc

tinh theo cong thuc (12) (IPCC, 2019).
Phat thai CHyr4a= EF x t (12)

Trong do: t 1a thoi gian canh tac lba (s6 ngay),
EF la hé so6 phat thai CH4 hang ngay (kg
CHa/ha/ngay).

Heé s6 phat thai EF duoc tinh theo cong thire (13):
EF = EF. x SF,, x SF, x SF, (13)
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Trong d6: EF. 14 h¢ sb phat thai cac vung ngap
lién tuc khong sir dung chat bo sung hiru co (1,22 kg
CHa/ha/ngay dbi v6i khu vue Dong Nam A theo hé
s6 diéu chinh ciia IPCC nam 2019), SF,, 1a hé s6 ty
18 khac biét cua ché d6 nuée trong giai doan canh
tac (SFw 1a 0,6 trong diéu kién rugng c6 tudi), SF,
12 hé s6 ty 1& khac biét ctia ché do nudc trude khi
canh tac (SFp 1a 1 ddi véi Iua 3 vu, lua 2 vy véi sb
ngay khong ngép trude mua vu < 180 ngay), SFp 1a
0,89 dbi voi lna 1 vu voi s6 ngay ngap nude > 180
ngay, SFo la h¢ sO ty 1& diéu chinh theo loai va lugng
chat hitu co bo sung, dugc tinh theo cong thirc (14):

SF, = (1 + ZROA; x CFOA)** (14)

Trong d6: ROA la lugng phan bon hitu co (tinh
theo trong luong kho dbi voi rom ra, trong lugng
tuoi d6i véi cac loai khéc) (tin/ha), CFOA 1a hé so
chuyén d6i cta phan bén hiru co i.

— Phat thai tir hoat dong dbt rom ra: D6t sinh
khéi tir cac hoat dong ddt rom ra sau thu hoach phat
thai CH4 va N>O, lugng phat thai duoc tinh theo
cong thirc cua IPCC (2019).

Phat thdi CO,, CH4, NO = M3 x C x EF (15)

Trong d6: Phat thai CO,, CHs, N>O la lugng phat
thai CO,, CHs, N;O (kg/nam), Mg 14 khéi lugng
nhién liéu sdn c6 cho qué trinh chay (kg/ha), Crla hé
s6 d6t va EF 1a hé s phat thai cua timg loai khi CHa,
N>O (g/kg chat kho chay).

He¢ s6 d6t (Cp) va hé s6 phat thai (EF) ciia CHa,
N>O trong canh tac la dugc trinh bay & bang 3.

Bing 3. Hé s6 d6t va hé sé phit thai trong canh

tac lua
A EF
Hoatdong  Cr =66 CH, N
Canhtaclaa 0,8 1.722 2,7 0,07
2.3. Phuong phap quy ddi cic loai KNK sang

CO2a

Duya theo béo c4o lan thit 6 (AR6) cua Uy ban
Lién chinh phu vé Bien do6i Khi hau (IPCC, 2022),
hé s0 quy d6i cac loai KNK sang COxq dugc trinh
bay theo cong thirc (16):

1 CO2¢=1CO; =27 CH4 [1 CH4 =27 COnd] =
273 N2O [1 N;O =273 COuy] (16)

2.4. Phuong phap phén tich danh doi phat

thai KNK cho hiéu qua kinh té
~ Ha s6 danh doi phat thai KNK cho hiéu qué kinh
te trén trng mo hinh canh tac dugc tinh toan theo
cong thuc (17) (Nguyen & Le, 2023):
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H¢ s6 danh doi (Kg COxa/triéu ddng) = Luong
phat thai/hiéu qua kinh t& a7

Trong d6: Luong phat thai (Kg COxq/ha/nam) la
téng luong phat thai cua timg mo hinh trong nim
trén 1 don vi ha, hiéu qua kinh té& (triéu
ddng/ha/nim) trén timg mé hinh canh tac trong
nghién ciru nay dugc xac dinh dya trén lgi nhuan,
duoc tinh bang hiéu s giita tong thu nhap tir canh
tac nong nghi¢p trong nadm trén 1 don vi ha (tri¢u
ddng/ha/nam) va chi phi diu tu trong ndm trén timg
md hinh canh tic (triéu ddng/ha/nim)
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Y
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3. KET QUA VA THAO LUAN
3.1. Hién trang sir dung dit tinh Séc Tring
nam 2022

Hién trang st dung dat tinh Soc Trang ndm 2022
dwoc phan loai gdm 10 nhom hién trang bao gém
song, do thi, lta tom luan canh, lta 2 vy, lua 3 vy,
cdy hang nam khac, cdy lau nam, mia, ring, thiuy
san (Hinh 4) véi d6 tin ciy dat mrc rit tdt, trong do
dd chinh xac toan cuc va hé sb Kappa 1an luot 1a
92,08% va 0,91.
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Hinh 4. Bin d6 hién trang ciia tinh Séc¢ Tring nim 2022

Duya trén ban dd hién trang ndm 2022 cua tinh
Soc Tring, co ciu sir dung dat néng nghiép chii yéu
gdm canh tac lta 2 vu va cdy 1au nam, véi tong dién
tich chiém 55,31% dién tich ty nhién cua tinh (Hinh
3). Trong do, 1ta 2 vu dat 77.640,2 ha (24,05%), tap
trung chu yéu tai nam huyén: My Tu, Thanh Tri,
Tran D&, Chau Thanh va thi xa Ngi Nam, trong do
dién tich 16n nhat thudc vé thi xa Nga Nam va huyén
Tran Dé. Cay lau nam c6 tong dién tich 100.902,5
ha (31,26%), tap trung nhiéu nhat tai huyén Ké Sach
voi céc loai cay chu lyc nhu budi, vi sita va xoai.
Tiép dén 1a laa 3 vu voi dién tich 53.109,42 ha
(16,45%), chii yéu tap trung tai phia Nam huyén Ké
Séach, mot phan huyén Thanh Tri, My Xuyén, Long
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Phua va Chau Thanh. Trong khi d6, lta tom chi
chiém 1.239,72 ha (0,38%) va tap trung chu yéu &
cac vung nudc lg, dac biét tai xa Gia Hoa 2, huyén
M§ Xuyén. Dat nuéi trong thiy san c¢6 dién tich
43.176,54 ha (13,38%), phan bd chu yéu tai cac
huyén/thi xa ven bién nhur huyén My Xuyén, thi xa
Vinh Chau va mot phan huyén Tran Dé. Mia 13 hién
trang déc trung va chu lyc cua huyén Cu Lao Dung
véi dién tich 7.496,04 ha (2,32%). Cay hang nam
khac chiém 7.391,83 ha (2,29%), phan b chu yéu
tai thi xa Vinh Chau, huyén Cu Lao Dung. Ngoai ra,
tinh Soc Trang con c6 hé théng song rach chang chit
v6i 17.943,62 ha (5,56%), dién tich rimg tu nhién va
rimg trong dat 8.084,31 ha (2,50%), dat xay dung
cong trinh chiém 5.820,28 ha (1,80%).
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Hinh 5. Di¢n tich phan b6 hién trang sir dung dit tinh Séc Tring nim 2022

Tur két qua thanh lap ban dd hién trang, cac diém
phong van duogc xac dinh nham dam bao phan anh
day du cac loai hinh canh tac phd bién tai dia
phuong. Dit liéu tir phong van sau d6 duoc sir dung
dé tinh toan lwong phat thai KNK va phan tich hi¢u
qué kinh té trén tirmg mo6 hinh.

3.2. Két qua tinh toan lwgng phit thai KNK

Trong nghién ctru ndy, viéc tinh toan phat thai
khi nha kinh dugc thyc hién dbi véi cac mo hinh
canh tac nong nghiép bao gém canh tac la, cy
hang nam khac va cay lau nim. Dbi voi hién trang
[ua — tom luén canh, viéc tinh toan phat thai khi nha
kinh duoc ap dung cho vu lia dong xuén (tir thang

12 dén thang 3), nudi trong thiy san khong dugc bao
gom trong pham vi nghién ciru.

3.2.1. Luong phat thai KNK cia mé hinh canh

tac lia

Céc nguon phat thai tir hién trang lda bao gom:
(1) phan hity chat hitu co, (2) d6t rom ra, (3) st dung
phan bon, (4) phu pham va (5) tiéu hao nhién ligu.
Két qua thong ké luong phat thai KNK theo timg mo
hinh canh tac lta dugc trinh bay trong Béang 4.
Trong do, Iua 3 vu 1a hién trang phat thai KNK cao
nhit vdi 7.566,36 kg COxa/ha/nim, ké dén 1a lua 2
vu va laa 1 vy véi lugng phat thai KNK 1an Tugt 1a
5.243,50 kg COxg/ha/ndam va 2.32499 kg
CO;/ha/nam.

Béang 4. Lwong phat thai KNK ciia mé hinh canh tac lua

Ngudn Loai  Phanhiy D&t  Bén Trl;ll‘-‘ pha'(';‘ién Ticu thy nhién ‘l“-’“

phat thai KNK CHC romra phan £ . X Xing Dau
tiep tiep

CO; - 112,95 262,18 - - 54,04 349,59
Lua 3 vu CH,4 210,24 0,26 - - - 0,01 0,05
N>O - 0,01 - 1,72 2,31 0,00 0,00

COs - 85,63 179,04 - - 42,31 208,33
Lia 2 vu CH4 151,84 0,20 - - - 0,01 0,03
N>O - 0,01 - 1,16 1.12 0,00 0,00
COs - 98,38 129,22 - - 7,55 49,21
Lua 1 vu CH,4 64,35 0,23 - - - 0,00 0,01
N>O - 0,01 - 0,58 0,50 0,00 0,00

Phit thii tir qud trinh phn hity yém khi chat hiru
co trong diéu kién ngap nudc chiém 74,06% tong

(Pon vi: kg/ha/nam)

lugng phat thai trong canh tac lua, cho th?iy day la
nguon phat thai chinh. Bén canh do, phu pham nong
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nghiép ciing dong gop dang ké, chiém 15,61% tong
luong phat thai KNK. Céac hoat dong khac nhu bon
phan, st dung nhién liu va dbt rom ra c6 ty trong
phat thai thdp hon, véi tong phat thai chiém 10%.
Trong d6, lwong rom ra cho muc dich dbt co su khac
biét gitra cac md hinh canh tac: lia 3 vu chiém
38,24%, 1aa 2 vu chiém 43,36%, va mé hinh lda 1
vu co ty 1¢ ddt rom ra cao nhét, 1én dén 54,84%.
Phéan rom ra con lai dugc thuong 1ai thu mua va tai
st dung lam phéan rom hodc thirc an cho gia suc, gop
phan giam thiéu luong phat thai tir viéc dét sinh
khéi.

3.2.2. Lwong phat thai khi nha kinh trén cac mo

hinh canh tdac cdy hang nam

Nghién clru nay tap trung vao viéc luya chon mo
hinh canh tac cay hang nam, cu thé 1a hanh tim va
cli cai tring, dé wéc tinh lugng phat thai KNK tir hai
loai hinh canh tac nay. Pay la hai loai cay dugc
trong phd bién trén dat giong cat tinh Soc Tring
(Quan, 2013; Vu, 2022), véi téng dién tich tai cac
ho khao sat 1an luot 1a 9,83 ha ddi v6i hanh tim va
13,15 ha ddi véi cu cai trang. Trong do, hanh tim
dugc gieo trong 03 vu trong nim (hanh sém, hanh
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chinh vy va hanh gidng) va cu cai tring trong tir 2
den 3 vu trong nam.

Phat thai KNK tir hai m6 hinh canh tac duogc xac
dinh dua trén ba nguén chinh, gém boén phan, phu
pham néng nghiép va tiéu thy nhién liéu trong qua
trinh canh tac (Bang 5). Két qua nghién ciru cho thiy
tong lugng phat thai giita hai mé hinh gan nhu twong
duong nhau, v6i muc phat thai trung binh la
1.008,20 kg COuxg/ha/nim d6i voi hanh tim va
998,53 kg COs/ha/ndm ddi véi cu cai tring. Trong
d6, phu pham nong nghiép dong gop ty 1é phat thai
cao nhit, chiém 58,78% tong luong phét thai. Hoat
d6ng bon phén, chi yéu tir phan ure, chiém 19,85%,
trong khi tiéu thy nhién liéu trong qua trinh canh tac,
thu hoach va van chuyén dong gop 21,37%. Nhin
chung, hai mo hinh canh tac nay c6 muc phat thai
KNK tuong ddi cao do sy dong gop 16n tir phu pham
ndng nghiép. Viéc téi uu héa phuwong phap quéan ly
phu pham, cai thién higu qua sir dung phan bén va
tiét kiém nhién liéu 1a giai phap tiém ning dé giam
thiéu phat thai trong san xuét nong nghiép tai cac mo
hinh canh tac nay.

Bing 5. Luong phat thiai KNK mé hinh canh tac hanh tim va ci cai tring

Ngudn phat thaii Loai KNK  Bén phén Troe tgl‘)" phag‘ién e ;‘;‘lgﬂ“-‘ “h‘e“]l)'g:l‘
CO, 241,71 - 188,54 44,38

Hanh tim CH, - - 0,03 0,01
N20 ; 0,57 1,38 0,00 0,00
CO; 156,70 - 150,49 42,74

Cii cai triang CH4 - - 0,02 0,01
N>0 ; 1,48 0,89 0,00 0,00

3.2.3. Lwong phat thai khi nha kinh trén cac mé
hinh canh tac cay lau nam

Nghién clru nay tap trung vao viéc danh gia
luong phat thai KNK tir hai mo6 hinh canh tac cay
trong lau ndm tai tinh Soc Trang, bao gém v sira va
budi tai huyén Ké Sach. Day 1a nhing ciy trong c6
vai trd quan trong trong san xuat nong nghiép dia
phuong, gop phan phat trién kinh té va dam bao sinh
ké cho ngudi dan. Két qua so sanh giita hai mo hinh
cho thdy, phat thai tir budi cao hon dang ké so voi
Vi sita, két qua khao sat cho thdy tong lugng phat
thai KNK trung binh dat 1.550,36 kg COxq¢/ha/ndm
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(Pon vi: kg/ha/nam)

dbi voi v sita va 3.784,59 kg COxa/ha/mam dbi voi
budi.

Luong phat thai KNK chu yéu dén tir ba nguon
chinh, gdbm phu pham néng nghiép, bon phan va tiéu
thu nhién li¢u trong qua trinh canh tac. Trong do,
phu phim néng nghiép chiém ty trong cao nhét, 1én
dén 84,22%, cho thiy viéc quan 1y chit thai nong
nghiép dong vai trd then chdt trong chién lugce giam
phat thai. Hoat dong bon phan, dac biét 1a st dung
phéan boén héa hoc nhu ure, chiém 8,88%, trong khi
ti€u thu nhién li€u phuc vu cho cac hoat dong lam
dat, tudi tiéu va thu hoach dong gép 6,9% tong
lugng phat thai.
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Béang 6. Lwong phat thai KNK citia mé hinh canh tac vu sita va bwéi

Ngubn phi thii  Logi KNK  Bén phin — tgl‘)" phag‘ién e ;‘;’lgth“ "h'e“]l)'gz
coz 80,18 i i 107,21 71,09

Vil sita CH4 ; . . 0,02 0,01
N20 : 2,21 2,52 0,00 0,00

co2 401,47 i i 109,93 84,01

Buoi CH4 i . . 0,02 0,01

N20 : 8,89 3,12 0,00 0,00

3.3. Két qua quy ddi sang lwong COza

Két qua tir Bang 7 cho thiy lwong phat thai tir
hién trang canh tac lua, cdy lau ndm va cay hang
nam khoang 22.978,37 kg COyq¢ /ha/nam véi ba
ngudn chinh 1a phy pham nong nghiép, bon phéan ure
va tiéu thy nhién li¢u. Trong d6, canh tac lua c6 muc
phat thai cao do phan hily chét hitu co trong diéu

(Pon vi: kg/ha/nam)

kién ngap nudc, dac biét 1a lta ba vy (5.676,48 kg
COs¢/ha/nam). Cay lau ndm, nhu budi (3.784,59 kg
COxo/ha/mam) va va sita  (1.550,36 kg
COzw/ha/ndm), c6 lugng phat thai cao do sinh khoi
phu phim 1én. Cay hang nam nhu hanh tim
(1.008,20 kg COxa/ha/nam) va ci cai tring (998,53
kg COs¢/ha/ndm) c6 mirc phat thai thap hon.

Bing 7. Thong ké cic ngudn phat thii trén cac mé hinh canh tac

Méhinh  PhAnhiy Dot Phit thii tir phy ph?ifn Bon Tiéuthu  Tong lugng
CHC romra Trgcti€p Giantiép phinure nhién li¢u phat thai
Lta3 vu 5.676,48 121,78 468,62 631,26 262,18 406,02 7.566,36
Lua2vu 4.099,68 92,32 315,93 304,39 179,04 252,13 5.243,50
Lualvu 1.737,45 106,08 159,29 135,86 129,22 57,09 2.324,99
Hanh tim - - 155,29 376,84 241,71 234,36 1.008,20

Cu cai tring - - 404,31 243,10 156,70 194,42 998,53

Vu sita - - 603,29 687,50 80,18 179,38 1.550,35
Budi - - 2.427,38 850,62 401,47 195,12 3.874,59

3.4. Phin tich dinh d6i hiéu qua kinh té

Két qua nghién ctru cho thiy mirc phat thai KNK
trén ting mo hinh canh tac c6 su khac biét dang ké
khi xét dén hiéu qua kinh té dya trén loi nhuan thu
dugc trén mdi ha (Bang 8). M6 hinh canh tac c6 mirc
phat thai cao khong dong nghia véi hi¢u qua tai
chinh cao va nguogc lai, nhitng m6 hinh c6 1gi nhuan
16n ¢6 thé c6 muc phat thai thap trén mdi don vi loi
nhuén (Martin-Gorriz et al., 2019).

Cac mo hinh tréng Iua, dac biét 1a Iua ba vu, c6
lugng phat thai cao nhat véi 7.566,36 kg
COya/ha/nam, nhung loi nhuédn chi dat 90,7 tricu
dong/ha/nam, dan dén ty 1¢ danh doi 1én dén 83,41
kg COy/tridu dong. Diéu nay cho thdy dé tao ra 1
triéu déng lgi nhuén, canh tac lha ba vu théi ra lugng
KNK cao hon déng ké so voi cac md hinh khac. Lua
hai vy va Iia mét vu cling c6 mic danh ddi lan luot
14 65,33 va 71,74 kg COxyg/triéu ddng. Trong khi do,
mod hinh canh tac cay hang ndm nhu hanh tim va cu
ci trang c6 murc phat thai thip hon nhung mang lai

Don vi: kg COxua/ha/nam

loi nhuén cao hon. Cu thé, hanh tim c6 loi nhuin
175,43 triéu dong/ha/nam, trong khi lugng phét thai
chi & mirc 1.008,20 kg CO.td/ha/nam, dan dén ty 18
danh dbi chi 5,75 kg COug/triéu dong. Cii cai tring
co ty 1€ danh d01 cao hon (10,24 kg COza/triéu
ddng), nhung van thap hon nhiéu so voi trong lua.
Day 1a nhitng mo hinh c¢6 mirc phat thai thip nho
vao chu ky sinh truéng ngan va it tiéu thu nhién ligu.

Vié¢e canh tac cdy lau nam c6 su khac biét 1on vé
phat thai KNK so v6i hiéu qua kinh té. Vi sita 1a mo
hinh ¢6 ty 18 danh doi thip nhat, chi 6,01 kg
COa/triéu dong, nho vao lugng phan bon va nhién
liéu tiéu thu thép, trong khi lgi nhuan rt cao dat
258,17 triéu dong/ha/ndm. Nguoc lai, cdy budi cd
mic phat thai cao hon ding ké (3.874,59 kg
COx¢/ha/nam) v6i  loi  nhuan 72,69  trigu
dong/ha/nam, din dén ty 1¢ danh ddi lén dén 53,30
kg COug/triéu dong. Piéu nay cho thdy du co loi
nhuin kh4, nhung mirc phat thai cia budi van con
cao so voi cac mo hinh cay lau nam khac.
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Nhin chung, két qua cho thay co6 su khac biét 10
rét giita cac mo hinh canh tac vé muc d6 danh doi
giita phat thai KNK va hi¢u qua kinh té. Cac mo hinh
trong laa, dac biét 14 Itia ba vu, ¢6 ty 1& danh doi cao
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nhét, trong khi cdy lau nim nhu va sita va cac loai
cay hang nam nhu hanh tim c6 muc phat thai thap
hon so véi logi nhuan thu duoc.

Bing 8. Két qua danh dbi hidu qua kinh té trén cac loai hinh canh tac

Mo hinh Loi nhuan (trigu Phat thai (Kg Dinh ddi (kg COxd/ tridu
dong/ha/nim) COzw/ha/nim) dong)
Laa3 vy 90,71 7.566,36 83,41
Lua 2 vu 80,26 5.243,50 65,33
Lualvu 32,41 2.324,99 71,74
Hanh tim 175,43 1.008,20 5,75
Cu cai tring 97,53 998,53 10,24
V sita 258,17 1.550,36 6,01
Budi 72,69 3.874,59 53,30

4. KET LUAN

Luong phat thdi KNK trong canh tic nong
nghiép c6 su khac biét dang ké gitra cac mo hinh,
trong d6 lua ba vu c6 muc phat thai cao nhit, dat
7.566,36 kg COxq¢/ha/ndm, véi hai ngudn phét thai
chinh 14 phan hiy chat hiru co va phy pham nong
nghiép. Lua hai vy va ltla mét vy c6 mure phat thai
thip hon, lan luot 5.243,50 kg COxe/ha/nim va
2.324,99 kg COxe/ha/ndam. Cay hang nam khac co
tong luong phat thai thap hon ding ké so voi lia,
trong do6 hanh tim phat thai 1.008,20 kg
COsq/ha/nam, ci cai tring phét thai (998,53 kg
COx¢/ha/mam). Mb hinh cay lau nim, gdm vi sita va
budi, c6 mirc phat thai tuong ddi cao, véi 1.550,36
kg COsg¢/ha/mam o vi stta va 3.874,59 kg
COzw/ha/nam & budi.

Xét vé higu qua kinh té, ty 18 danh dbi phat thai
trén mdi triéu déng lgi nhuan ciling cho théy su khac
biét r0 rét gitta cac mo hinh. Lua ba vy ¢c6 muc danh
d6i cao nhat, 1én dén 83,41 kg COn/tri€u dong, tiép
theo la budi v6i 53,30 kg COua/triéu dong. Trong
khi d6, hanh tim va cu cai trang c6 mic danh doi
thip hon dang ké, chi 5,75 kg COxg/triéu dong va
10,24 kg COn/tri€u dong. Vi sira c6 mirc danh doi
thap nhét, chi 6,01 kg COx/triéu dong, nho vao viéc
st dung it phan bon va nhién li¢u hon so v6i cac md
hinh khac.
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Nhin chung, mirc phat thai KNK c6 xu hudng ty
1¢ thuan véi cuong d6 canh tac va phuong thirc quan
Iy nong nghiép. Cac mo hinh lua, dac biét 1a lua ba
vu, ¢6 phat thai cao nhat va hé s danh ddi cao, trong
khi cic mo hinh hanh tim va vu sita cho thiy kha
ning can bang tot hon giita loi ich kinh té va tac
dong moi truong. Piéu ndy nhan manh sy can thiét
clia cac giai phap canh tac bén vimng nhim giam
thiéu phat thai KNK trong néng nghiép.

Mot yéu td chua duge xem xét trong nghién ctru
nay la phat thai khi nha kinh tir hoat dong nuéi trong
thiy san va cac loai phan bon khac ngoai ure. Cac
nghién ciru trong twong lai c6 thé mé rong pham vi
dé c6 cai nhin toan dién hon vé phat thai khi nha
kinh trong cac mé hinh canh tac nudi trong thily san,
bao gdm ca chuyén canh va luan canh, tir d6 gitip
dua ra cac giai phap giam thiéu hiéu qua hon cho
tirng mo hinh.

LOI CAM ON

Nhoém nghién curu xin chan thanh cdm on dy an
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