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A . ABSTRACT
Théng tin chung:
Ngay nhdn bai: 15/12/2022 Daxanh pomelo (Citrus maxima Burm. Merr.) is a special fruit product
Ngay nhdn bai sira: 05/03/2023 with high economic value, and the cultivated area keeps increasing.
Ngay duyét dang: 13/03/2023 Therefore, agricultural inputs were supplied to the cultivation through
agricultural activities to achieve fruit productivity. The inputs production
Title: depends on natural resources exploitation and greenhouse gases (GHGS)
Greenhouse Gases Emission emissions into the atmosphere. The life cycle assessment methodology was
from Vietnamese Daxanh used to estimate emitted GHGs through agricultural inputs provided for
Pomelo (Citrus maxima Burm. 55 conventional Daxanh pomelo orchards, and 55 orchards applied the
Merr.) Orchards Under Vietnam Good Agricultural Practices (VietGAP) standards. The results
Vietnam Good Agricultural showed that conventional Daxanh pomelo orchards emitted 3,996.1 +
Practices Standards and 888.5 kg-COz¢ ha, higher than VietGAP Daxanh pomelo orchards
Conventional Cultivation (2,688.7 £ 994.7 kg-COe ha't). Although, the applied VietGAP standards
cultivation will cause lower productivity than conventional practice.
Tir khoa: However, based on the fresh fruit weight, VietGAP Daxanh pomelo fruit
Budi da xanh, khi nha kinh, achieves a better value than conventional Daxanh pomelo fruit (174.1 +
phat thdi trong trong trot, 57.8 and 253.8 + 58.7 kg-CO,e ton!, respectively).
VietGAP . .
TOM TAT
Keywords: Buoi da xanh (BDX, tén khoa hoc: Citrus maxima Burm. Merr.) la cdy an
Daxanh pomelo, greenhouse trai ddc san, co gia tri kinh 1é cao va dién tich tré‘ng ngay cang mo rong.
gases, horticultural emission, San lwong thu hoach BDX phu thudc vao vdt tw nong nghiép sir dung cho
VietGAP canh tac. Qua trinh san xudt vt tu nong nghiép phu thudc vao hoat dong

khai thdc tai nguyén va phat thai khi nha kinh (Greenhouse gases-GHGS)
vdo khi quyén. Phuwong phdp déanh gid vong doi dwoc sit dung dé wéce
luvong GHGs phat thai thong qua cac logi nguyén ligu khdac nhau phuc vu
cho canh tac cua 55 vuwon BDX thong thwong (BDX-TT) va 55 vuon ap
dung tiéu chudn thuc hanh néng nghiép tot (BDX-VietGAP). Két qua cho
théy, vieon BDX-TT trong mét nam da phat thai 3.996,1 + 888,5 kg-COse
ha™, cao hon cic viecon BDX-VietGAP 2.688,7 +994,7 kg-COze ha™. Mdc
di, san xudt theo VietGAP tao ning sudt thdap hon phwong phdp théng
thwong. Tuy nhién, phdt thdi tinh theo trong lwong san pham thi BDX-
VietGAP dat duoc gia tri 16t hon so véi BDX-TT (174.1 £57.8 va 253.8
+ 58.7 kg-COqe tan™).
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1. GIOI THIEU

Nong nghiép dé bi ton thwong trudc bién ddi khi
hau nhung dong thoi ciing 1a ngudn phat thai khi nha
kinh déng ké (Praveen & Sharma, 2019). Gia ting
khi nha kinh 1a nguyén nhan chinh gay ra bién doi
khi hau nhanh chéng va khoang 1/3 tong lugng phat
thai khi nha kinh toan cau 1a tir cac hoat dong san
Xuit néng nghiép (IPCC, 2013). Canh tac ndng
nghiép theo phuong phap truyen thong phu thude
nhiéu vao phan bon hoa hoc s& dan dén cac van dé
mdi truong nghiém trong. Trong khi do, canh tac
theo bo tiéu chi thuc hanh san xuit nong nghiép tét
Viét Nam (VietGAP) doi hoi ngudi san xuit ap dung
tiéu chudn dam bao ky thuat san xuat, an toan thuc
pham, truy xuit nguon géc san pham, bao vé moi
truong va suc khoe (Ha, 2014; Loan et al., 2016;
Chau, 2017; Nguyen et al., 2019; Hoang, 2020).
VietGAP dugc ban hanh dé chung nhan chat luong
cua tirng san pham, nhom san pham nhu thay san,
trong trot, chin nudi. Nong dan ap dung céc tiéu
chuin san xuat theo VietGAP hudng dén nén san
Xuét than thién voi méi truong, phat trién bén viing
dé bao vé strc khoe cua chinh ho, thuc hién cac trach
nhiém véi moi trudng va cung cp cac san pham an
toan cho nguoi ti€u dung.

Phuong phéap danh gia vong doi (Life Cycle
Assessment, LCA) co thé dinh lugng, danh gia, so
sanh va cai thién cac tac dong moi truong tiém tang
tir viéc mua nguyén liéu tho, san XUAt, St dung va
quan 1y chét thai. Ngoai ra, LCA thé hién su danh
do6i tac dong moi truong tiém nang thyc té tir hién
tai caa Mot qua trinh san Xuét sang mot phuong thirc
san xuét khac (Curran, 2014). LCA ciing c6 thé
duoc sir dung dé danh gia cac m01 quan tdm vé moi
truong cua cac hé thong cay trong nong nghlep
Phuong phép nay thuong tap trung vao vét tu dau
vao cung cip cho hoat dong san xuat nong nghiép
va cac hoat dong canh tac (Sieverding et al., 2020).
Trong nghién ctru phat thai tir cac vuon cay ¢6 mui,
LCA da duoc sir dung dé udc tinh luong phét thai
khi nha kinh vé& dién tich trong trot va trong luong
tuoi ctia cac san pham bao gom: chanh, chanh khong
hat, quyt va cam (Martin-Gorriz et al., 2020; Mazis
et al., 2021; Liem et al., 2022). Bén canh d6, phat
thai dugc so sanh tir 2 mé hinh canh tic thong
thuong va canh tac hiru co véi phuong phap tudi
ngam va tudi ngap nude cho cac vuon cam di duoc
thuc hién boi (Hondebrink et al., 2017). Okuda et al.
(2007) quan sat 3 khi nha kinh CO2, N2O va CH, tir
cac vuon quyt dugc che phi va khong che phu mat
vuon. Maestre-Valero et al. (2018) thuc hién nghién
clru so sanh vé nhu cau tiéu hao nang lugng va phat
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thai khi nha kinh tr cac vuon budi ap dung cac
phuong phap tudi ti€u khac nhau.

Budi la mot trong 14 cay an trai chu luc cua Viét
Nam dén nam 2025 va 2030 (B6 Noéng nghiép va
Phat trién Nong thon, 2022). Theo d6, dinh hudng
phat trién dién tich trong dat khoang 110 — 120 ngan
ha, san lugng thu hoach hang nam dat 1,2 — 1,6 triéu
tan. O ving Dong bang song Ciru Long ving trong
budi trong diém duoc quy hoach phat trién tai 4 tinh
bao gom: Tién Giang, Bén Tre, Vinh Long va Hau
Giang. Nam 2021, dién tich tr6ng budi dat 108.300
ha, tang 2.900 ha so véi nam 2020 (Tong cuc Thdng
ké, 2022). Tinh riéng trong 4 thang cudi nam 2021,
san lugng budi ca nudce dat 1.006.900 tan, ting 8%
so voi nam 2020 (General Statistics Office of Viet
Nam, 2021). O Bén Tre, budi da xanh duoc liét ké
vao nhom cdy an trai c6 tiém ning va loi thé canh
tranh cao trén thi trudng trong va ngoai nudc. Chinh
vi vay, budi da xanh da dugc xac dinh 1la mot trong
8 san pham chu lyc cua tinh dén nam 2025 (Tinh Gy
Bén Tre, 2016). Theo Uy ban Nhan dan tinh Bén Tre
(2018), buoi da xanh dugc trong tap trung & cac
huyén Chau Thanh (hon 3.150 ha), Giéng Trom
(1.619 ha), Mé Cay Bac (1.220 ha) va thanh phé Bén
Tre (767 ha). Theo ké hoach thuc diy xuét khau
néng 1am thay san dén nam 2030 trén dia ban tinh
Bén Tre, du kién dén nam 2025, budi da xanh cung
nhoém nganh hang rau qua s& dat kim ngach xuat
khau 165 triéu USD, tang binh quan 6,99%/nim (Uy
ban Nhan dan tinh Bén Tre, 2021). Nhu vay, budgi
da xanh 14 cdy an trai co gia tri quan trong trong nén
kinh té nong nghiép cua khong chi tinh Bén Tre ma
con cua viing Pong bang séng Ctru Long va cua ca
nudc.

Mic du, mé hinh trong budi da xanh c6 dong gop
rat quan trong cho nén kinh té cua dia phuong va
g6p phan phat trién bén viing nganh nong nghiép ca
nude. Tuy nhién, & mot khia canh khac, mo hinh
canh tic ndy ciing ton tai nhitng han ché dén moi
truong thong qua viée phat thai khi nha kinh trong
qua trinh canh tac. Trong nghién ctru nay, tac dong
tiéu cuc ciia md hinh canh tac budi da xanh dén qua
trinh bién doi khi hau s& dugc lwong hoa bang lwong
khi carbonic twong duong (CO2 equivalent, CO2e)
duoc uoc lugng trén mot ha dét vuon canh tac hoic
trén mot tan trong lwong san pham tri cdy twoi.
Nghién ctru dugc thyc hién ciing sé so sanh tac dong
nay tir hai phuong phap canh tac budi da xanh khac
nhau bao gém: canh tac theo tiéu chuan VietGAP va
canh tac thong thuong.
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2. PHUONG PHAP NGHIEN CUU

Khu vuc nghién ctru: Nghién ctru duoc thuc hién
tai xd Giao Long, huyén Chau Thanh, tinh Bén Tre.
X4 Giao Long 1a mét trong nhitng ving tham canh
budi da xanh quan trong ctia huyén Chau Thanh va
tinh Bén Tre. Vi tri dia 1y ctia xd Giao Long dugc
thé hién qua Hinh 1.

Muc ti€u, dinh nghia pham vi va don vi chtc
nang: Vong doi dugc danh gia dua trén luong phat
thai CO2e tir hé théng canh tac buoi da xanh canh
tac theo VietGAP va canh tac thong thuong & tinh
Bén Tre véi khung danh gia 100 nam cho tat ca cac
tinh toan. Nghién ctru da ap dung céch tiép can dugc
dinh nghia 1 “cradle-to-gate”, xem xét tat ca cac
yéu t& dau vao va quy trinh san xuat cia chung.
Nghién ctu loai trir cac giai doan van chuyén
nguyén liéu. Gia thuyét ciia nghién ciru nay nhu sau:
Trong trrong hop nong dan canh tac budi da xanh
ap dung mot tiéu chudn san xuat tét hon nhu
VietGAP so véi phuong phap thong thuong thi
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lwong phat thai khi nha kinh c6 dugc giam thiéu hay
khong? Pon vi chirc nang la luong phat thai kg-
COse trén mot ha dién tich dat vuon budi va mot tan
trong lugng cua san pham trai cy twoi. TAt ca lugng
phat thai khi nha kinh dugc udc tinh theo don vi
kg-COqe.

Thu thap dit liéu: Di liéu so cap Vé canh tac budi
da xanh dugc thu thap bang cach phong van ngau
nhién 110 ho dan tréng budi da xanh bao gom: 55
ho canh tac theo mo6 hinh VietGAP va 55 ho canh
tac thong thuong tai xa Giao Long, huyén Chau
Thanh, tinh Bén Tre bang bang cau hoi. S luong
ngudi trdng trot duoc khao sat voi phuong phéap lua
chon d dugc diéu chinh dé danh gia lugng phat thai
khi nha kinh trong vong doi tir san pham lam vuon,
theo huéng dan cia Vién Tiéu chuan Anh (The
British Standards Institution - BSI, 2012). Nghién
ctru hién tai da sir dung dit li¢u canh tac budi da xanh
tir ndm 2021 dé wéc tinh luong phat thai khi nha kinh
theo 2 phuong phap canh tac.

Khu vuc nghién ctru

Tién Giang

5 0;
: Binh Dai
Giong Trom
(;P,’_ Ba Tri
%
Bién Dong
Thanh Pha

Ti 1¢ 1:50.000

Hinh 1. Pia diém nghién ciru

UGc luong phat thai khi nha kinh: Nghién ctru
da str dung phan mém MiLCA phién ban thuong mai
2.3 dé udc tinh luong khi thai nha kinh duoc tao ra
tir cac dau vao nong nghiép. Phan mém MiLCA véi
3.000 bo dir liéu vé cac quy trinh san Xuat cong
nghiép da duoc str dung dé hd trg nghién ciru ddnh
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gia vong doi trén thé gioi. MiLCA cung cép két qua
clia nguyén liéu thd va quy trinh san xuit cong
nghiép ciia cac thanh phdm phuc vu san xuat cing
Vi cac tac ddong méi truong cua chung (Sustainable
Management Promotion Organization, 2014). Trong
nghién cltu nay, cac nguyén liéu phuc vu canh tac
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budi da xanh bao gdm: Ham luong nguyén chét cia
cac loai phan bon hoa hoc (dam, 1an va kali), lugng
hoat chit cua cac loai ndng duge phong trir sau bénh,
voi va nhién li¢u (xdng) phuc vu tudi tiéu/phun
thudc. Cac nguyén lidu phuc vu san xuat nay dugc
xem nhu 1a cac ddu vao dé nhap vao phan mém
MiILCA nhim u6c luong luong phat thai khi nha
kinh theo dién tich canh tac (kg-CO2e ha™). Nghién
ctru dwa vao nang sudt trai (tin ha') dé tinh toan
lugng phat thai khi nha kinh theo trong lugng trai
budi twoi (kg-COze tin™Y). Loai va lwong cia cac
nguyén liéu nay duoc thé hién chi tiét trong Bang 2.

Giéi han nghién ctru: Trong cac hé thdng trong
trot, cdy trong c6 kha ning tao ra carbon sinh khéi.
Hé sinh thai dat trong cay lau nam ciing c6 kha ning
luu trlit carbon dudi dang hitu co (soil organic
carbon). Tuy nhién, trong nghién ciru ndy, céc chi s6
phat thai dwoc tap trung tinh toan. Can bang carbon
duoc thyc hién & cac nghién ciru tiép theo.

3. KET QUA VA THAO LUAN

3.1. Thong tin néng ho va mé hinh canh tac
buéi da xanh

Céc thong tin vé& néng hod va cac vuon budi da
xanh canh tac theo tiéu chuan VietGAP va thong
thuong dugc trinh bay trong Bang 1. Trong canh tac
budi da xanh, cac nong hd trung binh sir dung tir 2
dén 3 lao déng dé phuc vu cong tac cham séc va thu
hoach trong nim. P4i v6i mo hinh canh tac ap dung
VietGAP, ti 1€ nam gidi 1a lao dong chinh, nguoi
truc tiép chiu trach nhiém ra quyét dinh trong canh
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tac, chiém 89,1% (cao hon so voéi san Xuét thong
thudng, 72,7%) v6i do tudi trung binh 13 52,6 + 7,2
tudi (tré hon do tudi trung binh cua lao dong chinh
trong md hinh san xuit théng thuong, 55, 4+12,0
tudi). Trong nghién ctru nay, khi duge hoi vé su san
long dé tham gia cac khoa tap huan vé k¥ thuat canh
tac moi hay tmg dung mot giai phap san xut moi
thi cht ho 14 nam giéi c6 mirc do sin long cao hon
nit giéi. Nhu vay, dé khuyén khich ung dung cac
bién phap canh tic mé&i d6i voi mo hinh buéi da
xanh can tip trung vao nhom nam giGi 1 lao dong
san xuét chinh. Dién tich canh tac trung binh cua
mot ndng hd san xuét budi da xanh theo tiéu chuin
VietGAP (4,42 + 2,09 x 1.000 m? ho) cling 16n hon
so véi cac nong ho canh tac thong thuong (4,03 +
2,03 x 1.000 m% ho). Hung va ctv. (2021) ciing
khuyén céo rang dién tich canh tac 16n hon sé& thuan
loi hon cho viéc tmg dung cai tién k¥ thuat trong
canh tac budi. Vé mat do trong, cic vudn budi
VietGAP c6 mat do cay thip hon cac vudn budi
thong thuong. Tuy nhién, mat do trong & ca 2 md
hinh déu phu hop véi tai liéu huéng dan vé ki thuat
trong budi da xanh ctia Ha va Mai (2011).

Sau khi trdng bang canh chiét, trong giai doan
2,5 — 3,2 tudi cdy s& cho trai 1an dau. Tuy nhién,
trong didu kién khong gip bat loi, cdy s& cho ning
suat 6n dinh tr ndm tha 6 tré di. Cac vuon budi
trong nghién ciru déu dugc trong trén céc liép don,
vuon ¢6 muong chira tugi/tiéu thoat nudc va dang
trong giai doan cho trai v6i ning suét 6n dinh.

Bing 1. Thong tin néng h va md hinh canh tic bwéi da xanh tai huyén Chau Thanh, tinh Bén Tre

Pon vi VietGAP Théng thuong
Tong s6 lao dong Nguoi 2,5+ 1,0 2,4+0,9
Tudi cta lao dong chinh Tudi 52,6+72 554+ 12,0

Nam/Nir theo sb
lugng va ti 1€ %

Gidi tinh cta lao dong chinh

Nam: 49 (89,1%)
Ni: 6 (11,9%)

Nam: 40 (72,7%)
Nir: 15 (27,3%)

Téng dién tich canh tac 1.000 m? 4,42 +2,09 4,03 +2,03
Mat d6 tréng Cay 1.000 m2 34,64 + 4,29 40,36 + 3,45
Thoi diém cay ra tréi lan dau Nam tudi 2,81+0,27 2,95+0,19
Thoi diém cay dat ning suat on dinh ~ Nam tudi 6,05+ 0,76 6,02 + 0,80

3.2. Vit tw nong nghiép diu vao dwoc sir
dung trong canh tac bwéi da xanh

Bang 2 trinh bay cac két qua kiém toan vé vat tu
néng nghiép dau vao da dwoc st dung trong canh tac
budi da xanh. Trong d6, néng dan su dung nhiéu
phan hitu co dé cai thién ham lugng dinh dudng cho
dét tréng va cai thién pham chét trai sau thu hoach.
Viéc ttng dung phan hitu co trong canh tac da dugc
ching minh s& 1am ting chat luong trai cua cdy co
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mui nhu cam va chanh (Ennab, 2016; Astiari et al.
2018; Wen et al., 2021). Trong md hinh canh tac
VietGAP téng luong phén hiru co da dugc su dung
(bao gdm phan chuong hoai muc va phan hitu co
cong nghi¢p) cao hon moé hinh canh tic thong
thuong 1,6 lan. Cung véi lugng phéan chudng hoai
muc dugc st dung cao hon, néng dan tng dung
VietGAP da sir dung voi dé kiém soat vé sinh dat
tréng véi lugng cao hon mé hinh thong thuong 1,32
lan. Tuy nhién, tong ham lugng nguyén chat cua
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phan hoéa hoc (kg-N, kg-P20s, va kg-K;0) sur dung
trong mé hinh VietGAP chi béng 35,31% so v6i mod
hinh canh tac thong thudng. Twong tu, tong lugng
néng duoc (tinh theo ham lugng nguyén chat cua
thudc diét con tring va thudc trir nam) duoc sir dung
trong mo hinh VietGAP chi bang 47,12% so véi md
hinh canh tac thong thuong. Xang va dién la hai loai
hinh nang lugng dugc st dung trong bom tudi va
tiéu thoat nudc cho cac vuon budi. Trong dd, muc
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d6 tiéu dung niang lwong & mo hinh VietGAP thap
hon so v6i san xut thong thudng. Budi 1a loai ciy
khong chiu dugc ngap ung. Tuy nhién, nhu cau nudc
tudi cho vuon budi la kha 16n dao dong 9.000 —
12.000 m® cho mdi ha trong mot nam (Hung va ctv.,
2021). Chinh vi vy, nang lugng dugc dung cho tudi
va tiéu thoat nudc cho cac vuron budi 1a tuong ddi
lon.

Bang 2. Vit tw nong nghiép diu vao phuc vu cho san xuit buéi da xanh

Pon vi VietGAP Thong thuong
Phén chudng hoai myc kg ha™t 9.545,5 £ 1.344,6 6.945,5+762,7
Phén hiru co cong nghiép kg ha'® 3.230,9 + 1.172,7 1.218,2 +1.215,7
Phén dam kg-N hat 107,4 + 34,1 293,0 + 64,6
Phén lan kg-P,Os ha 37,6 24,1 116,6 + 41,8
Phén Kali kg-K;0 ha! 30,9+ 18,2 88,5+ 34,6
Voi kg ha™t 70,4 + 30,6 53,3+ 16,6
Thudc diét con trung kg-ai ha 0,14 +0,09 0,16+ 0,11
Thudc trir nAm kg-ai hat 7,9+3,0 16,9+ 6,5
Xing L ha' 19,1 + 40,4 39,6 + 64,0
bién kw ha 2.673,7+1.410,0 2.706,4 + 1.162,7

3.3. Phat thai khi nha kinh trong canh tac
buéi da xanh

Két qua uéc luong thanh phin phat thai, tong
luong phat thai trong canh tac budi theo dién tich
canh tac, phat thai theo trong luong trai buoi dugc
trinh bay trong Bang 3 va ti 1€ dong gop phat thai
theo thanh phan duoc trinh bay ¢ Hinh 2. Trong do,
tong lugng phat thai theo dién tich canh tac tir cac
vuon budi da xanh san xut théng thuong cao hon
VietGAP 1,49 lan. Tinh theo trong lwong trai twoi,
1 tén budi theo tiéu chudn VietGAP phat thai bing
68,60% so v6i 1 tAn budi san xuit theo phwong phap
thong thuong. Hién trang phat thai trong mo6 hinh
canh tac budi da xanh chii yéu phu thude vao tiéu
thu nang lugng (60,1% d6i véi mo hinh VietGAP va
41,2% dbi véi san xuat thong thuong) va st dung
phan bon hoa hoc (26,6% ddi véi md hinh VietGAP
va 49,8% dbi voi san xut thong thuong). Ung dung
phén bon hitu co cong nghiép da phat thai 226,2 +
82,1 kg-COxe hal (8,4%) dbi voi mod hinh
VietGAP, 85,3 + 84,3 kg-COze ha* (2,1%) dbi véi
san xuat thong thuong. Trong khi d6, img dung nong
hoa da phat thai tir 124,8 + 46,2 dén 266,0 + 100,6
kg-COze hat chiém tir 4,6% dén 6,7% tong lugng
phat thai tir san xuét budi VietGAP va thong thuong.

Trong canh tac cdy c6 mii, két qua nghién ctru
da cho thay phat thai tir canh tac budi da xanh thip
hon phat thai tir cAc vudn cam va chanh theo phuong
thirc canh tac thong thuong nhung cao hon so voi
cac vuon cam va chanh hiru co ¢ Y (Pergola et al.,
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2013). Bén canh d6, cac vuon budi da xanh & Bén
Tre ciing c6 muc phat thai theo dién tich thap hon
cac vuon chanh khong hat & Hau Giang (Liem etal.,
2022). Tinh theo trong luong trai, khi so sanh v6i
mot sb san pham trai cay duoc canh tac theo nhimg
phuong thire khac nhau ¢ mot s6 qubc gia trén thé
gi6i, 1 tAn budi da xanh c6 mirc phat thai thap hon
1 tin mo duoc trong & Y va cao hon 1 tén tao duoc
trdng & Tay Ban Nha (Pergola et al., 2017; Vinyes
et al., 2018). Pay 1a su so sanh thuan loi budc dau
khi tién hanh dan nhan phat thai cho budi da xanh
khi xuat khau ra thi truong thé giéi. Nhin phat thai
theo gia tri CO; 1a mot trong 10 loai nhan carbon
dugc phan loai trén toan thé gii (Schaefer &
Blanke, 2014). Nhan carbon phuc vy muyc dich
thong bao cho ngudi tiéu dung vé viéce tiéu dung cac
san phém khéc nhau s€ c6 tdc dong khac biét nhu
thé nao dbi véi moi truong (Tan et al., 2014). Muyc
dich cua viéc cung cap thong tin nay nhim nang cao
nhan thirc cia nguoi tiéu dung vé cac tic dong moi
truong lién quan dén viéc san xudt san pham
(Upham et al., 2011). Nhan carbon dugc ky vong sé
cung cip cho ngudi tiéu ding co hoi dua ra lwa chon
sang sudt, dic biét khi nhu ciu giam luong khi thai
carbon d4 trg thanh méi quan tam toan cau (Gadema
& Oglethorpe, 2011). Viéc dan nhén khi thai carbon
cho budi da xanh cia Viét Nam nham muc dich
nhén dién thuong hiéu va ning cao nhén thuc cta
ngudi tiéu ding vé bao vé méi truong.

Niang lugng va Gmg dung phan hoéa hoc 1a hai
khoan muc c¢6 muc phat thai cao nhét & ca hai mod
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hinh canh tac. Két qua nay ciing pht hop v6i mot sb
nghién ctru trude day trén dbi tuong cdy an trai nhu:
canh tic qua anh dao & BS Pao Nha, Iyu & Tho Nhi
Ky, ciing nhu mot sd loai trai cay nhiét d6i dugc
canh tac & Colombia bao gom: mam x6i den, mam
x0i vang, chanh day, ca chua cay, dira va bo (Graefe
etal., 2013; Ozalp et al., 2018; Gaspar et al., 2021).
Nhu vay, cac chlen lugc tap trung giam thiéu phat
thai khi nha kinh can tap trung vao viéc giam thiéu
st dung phan bon hoéa hoc va sir dung nang lugng
tiét kiém, hiéu qua. Duya trén cac két qua nghién ctru
vé phat thai khi nha kinh trén cac vuon cdy c6 mui
da dugc xudt ban, cac nhom giai phap duoc dé xuét
¢6 tiém nang giam nhe phat thai theo quy mé dién
tich canh tac cho cac vuon budi da xanh. Cu thé nhu
Sau:

Thir nhat, vé tang cuong higu qua sir dung phan
bon héa hoc. Khi nghién ctu hiéu qua cua cac
phuong phap bon phan trén vuon cam va quyt tai
Trung Quéc Ma et al. (2022) da thyc hién 4 phuong
phap bao gom: 2 phuong phap tudi (tuéi phan nho
giot va tudi db 1 lan) va 2 phuong phap bon phan
rin (rai trén mat dat va bon vao cac hé nho). Ma et
al. (2022) da két luan rang tudi phan bon nho giot s&
thac ddy ting trudng cdy c6 mai va chit luong tréi
bang cach day nhanh viéc st dung phan bon va giam
thiéu that thoat dinh dudng trong phan bon. Luong
phan bon trong san xuit cay ¢ mui c6 thé giam dang
ké khi sir dung phuong phép tudi phan nho giot. Bén
canh d6, cong nghé phan bon madi duge st dung
nhu: phan bon cham phén giai hay phan giai ¢6 kiém
soat (Slow- and Controlled-Release Fertilizers,
SCRF) co thé giam nhu céu str dung phan bon truyén
thong. Khi hé théng hoa cac nghién ciru vé lwa chon
quan 1y dinh dudng cho cam quyt Florida,
Kadyampakeni et al. (2015) da cho thdy SCRF c6
hi€u qua str dung phan boén dam cao hon so véi cac
ngudn phan bon hoa tan trong nude di gitp cho canh
tac cay co mui dat hiéu qua cao hon, ngay ca ¢ ty 1¢
dam thap hon. Uu diém khac ciia SCRF ndm & tinh
bén ving ciia cac ngudn phong thich c6 kiém soat,
da gitip tiét kiém phan bon hon so v6i phuong phap
bon phén truyén théng. Thém vao do, viéc sir dung
SCREF gitip bao vé chat lugng méi trudng nude mat
thong qua giam thiéu nguy co rira troi dinh dudng.
Giai phap st dung phéan bon tre ché qua trinh nitrat
héa nhidm ting cudng hiéu sudt hip thu dam cia ciy
cam di dugc nghién ctru ¢ Trung Qubc (Martinez-
Alcéantara et al., 2013). Két qua thyc nghiém cia
Martinez-Alcantara et al. (2013) da két luan ring
viéc str dung chét trc ché nitrat hoa (Nitrification
Inhibitors, NIs) cho phép sit dung phén bon dam
hiéu qua hon trén ciy c6 mi va giam thiéu nguy co
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6 nhidm nitrat trong nuwéc ngam. Tuy nhién, viéc sir
dung phan bon bd sung NI nén duge img dung trong
qué trinh bén phan vao thoi diém nhiét d6 phu hop
vi nhiét d¢ cao s& lam giam dang ké hoat dong cua
NI.

Thir hai, canh tac hitu co budi da xanh hoac thay
thé mot phan phan bon hoa hoc. Khi nghién ciru phat
thai khi nha kinh tir cac vuon chanh khong hat ¢ tinh
Héu Giang, Liem et al. (2022) da khuyén nghi rang
thay di quy trinh canh tac thong thuong dé giam sir
dung phéan boén hoa hoc trong ngan han va hudng téi
canh téc hitu co trong dai han s& gitp phat trién mo
hinh canh tac trai cdy bén viing & Viét Nam va ¢
thé gitp giam phat thai khi nha kinh. Bén canh d6,
trong nghién ciru vé phat thai khi nha kinh trong
canh tac cdy c6 mui, viée sir dung két hgp ddng thoi
phéan hoa hoc va phan hitu co ciing nhu canh tac hitu
co c6 thé giam phat thai khi nha kinh (Pergola et al.,
2013; Aguilera et al., 2015; Liem et al., 2022).
Trong nghién ctru so sanh canh tac hitu co va canh
tac thong thuong, Pergola et al. (2013) da thyc hién
phong van 80 nha san xuit chanh, cam va cho thay
canh tac théng thuong chanh c6 tong phat thai theo
dién tich cao gip 3,1 1an so véi canh tac hiru co. Déi
v6i canh tac cam, két qua so sanh nay cao gip 3,5
lan. Tuong tu, Aguilera et al. (2015) da chimg minh
rang canh tac hitu co quyt va cam ¢ Tay Ban Nha s&
tiét giam 70,0% tong phat thai dwa trén dién tich
canh tac. Khi nghién ctru hién trang canh tac chanh
khong hat & Viét Nam, Liem et al. (2022) da dé xuét
thay thé 25% va 50% lugng phan bon dam héa hoc
béng phén hitu co cong nghiép; sau do, dya vao ham
lwong dinh dudng cta phan hitu co dé tinh toan can
bang dinh dudng dé x4c dinh ham lwong phén lan va
phan kali héa hoc can bd sung. Két qua da cho thay,
giai phap thay thé nay s& giam 11,7 — 22,5% tong
lugng phat thai theo dién tich va 12,2 — 25,6% dua
trén moi tan chanh khong hat tuoi. Tuy nhién, cac
nghién ctru da khong danh gia hi¢u qua kinh té khi
ap dung céc giai phap thay thé nay.

Thr ba, t6i uu hoa hiéu qua tudi tiéu va img dung
phuong phap tudi tiét kiém nuéc dé giam phat thai
khi nha kinh ciing nhu tiét kiém ning luong. Trong
hoat dong canh tac hién nay, néng dan chi tudi nude
theo dinh ky. Tuy nhién, vdo mua mua, viéc tudi
nuée duoc quyét dinh tuy thudc vao théi quen va
cam tinh cua ho. Nong dan khong sir dung thiét b
do d6 4m cua dat, cling nhu chua that sy quan tam
dén do am t6i wu cho su phat trién cua ciy trong.
Quyét dinh tudi theo cam tinh c6 thé din dén viéc
tudi qua nhidu nude so véi lugng nude ma cay can.
Dé giam lugng nudc tudi, ndng dan can dam bao
nhu cau nude tdi thiéu cua ciy trong va dong thoi
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phai duy tri 6n dinh nang sut. Tiét kiém nudc co y
nghia dic biét quan trong trong bdi canh Pdng bang
song Curu Long phai chiu nhitng tac dong tiéu cuc
cua bién ddi khi hau trong tuong lai. Bén canh do,
giam cudng do tudi tidu cling s& gop phan tiét kiém
nhién li¢u phuc vu cho hoat dong nay. Phuong phap
tugi dicu tiét thiéu (Regulated-deficit irrigation,
RDI) nén dugc ung dung. RDI 1a giai phép st dung
luong nude tudi thip hon lugng nudc can thiét cho
cay tr@)ng dua trén su that thoat hoi nudce. Hiéu suat
nudce dugce cdi thién thdng qua gidi phap RDI va nd
¢6 thé dugce ap dung trong diéu kién kho khan vé khi
hau (Garcia-Tejero et al., 2010). Khi nghién ctru
tong quan phat thai N2O trong diéu kién khi hau Dia
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Trung Hai, Cayuela et al. (2017) da so sanh két qua
phat thai dya trén 2 phuong phap tudi la tudi nhd
giot va tudi phun mua. Trong do, tudi nho giot giup
tiét giam 44% phat thai N,O so véi tudi phun mura.
Bén canh viéc xdy dung cac bién phap tiét kiém
nude cho néng dan, hé thong canh tac, mé hinh cay
trong can duoc tién hanh cai tién, diéu chinh dé dam
bao kha nang st dung nudc trong mua khé. Bén
canh d6, khi nghién ctu gidi phap st dung ning
lwong tai tao tir cac tdm pin ning lwong mit troi
cung cp cho hé thong tudi tiéu, Ghasemi-Mobtaker
et al. (2020) di cho thiy hiéu qua trong giam thiéu
cac tac dong tiéu cuc dén moi truong théng qua han
ché tiéu thyu nang lugng hoéa thach.

Bang 3. Phat thai khi nha kinh tir m6 hinh canh tac bwéi da xanh

Don vi VietGAP Théng thwong
Phan hitu co cong nghiép kg-COe ha™t 226,2 + 82,1 85,3+84,3
Phén hoa hoc 714,2 +£241,9 1.991,4 +438,7
Voi 7,7+3,4 59+1,8
Nong hoa 124,8 + 46,2 266,0 +100,6
Nang luong 1.615,7 £ 845,1 1.647,6 £ 768,3
Tong phat thai theo dién tich 2.688,7 +994,7 3.996,1 + 888,5
Phat thai theo san pham kg-CO-e tant 174,1 £57,8 253,8 £58,7
Phin hitu co
_cong nghigp
2.1%
Phan hitu co
__cong nghiép
8.4%
_Phién hod hoc
26887 26.6% Nﬁj:f ;;:ng 3996,1
ka-COse ‘ kg-COse
g 2€
hal ha'! Phiin hoé hoc
49.8%
Ning luong \
60.1% T Vai
’ 0.3%
. Nong hoa
. 4.6%
VietGAP Nonghoh
6.7% N Voi_
0.1% Thong thuwong

Hinh 2. Ti I¢ dong gép vao tong phat thai khi nha kinh tir hoat dong san xuit va ing dung vat tw néng
nghiép trong canh tac buéi da xanh

Thir tu, ning cao nang suit budi da xanh dé lam
giam phat thai tinh theo trong lugng trai twoi. Trong
cac nghién ciru vé cdy c6 mui, khi dam bao nhu cau
vé dinh dudng cho cay trdng viéc thay déi phuong
phap tudi thiéu nudc (Deficit Irrigation, DI), sir
dung chat diéu hoa sinh truong (Plant Growth
Regulators, PGRs), ng dung phén boén sinh hoc sé
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c6 tiém ndng cai thién ning suit thu hoach
(Shamseldin et al., 2010; Bons et al., 2015;
Panigrahi & Srivastava, 2016). Khi danh gi4 tong
quan va hé thng cac nghién ctru vé sir dung chét
diéu hoa sinh truong trén cdy co6 mui, Bons et al.
(2015) da c6 nhimg két luan nhu sau: Ning suat cay
¢6 mui phu thudc vao nhiéu yéu tb, trong d6 sir dung
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PGRs giir vai trd quan trong nhat. Viéc su dung
PGRs di tr¢' thanh mot thanh phan quan trong trong
linh vyc tréng cdy c6 mii vi vai tro tlem nang cua
chung trong viéc tang nang suat cay trong trén mot
don vi dién tich. PGRs s& chu dong diéu hoa sinh
truong va phat trién cia cdy trong bang cach tac
dong vao cac qua trinh ndi sinh va tng dung ngoai
sinh s& diéu chinh phan Umg sinh truong. PGRs da
dugc str dung trong san XUt cay c6 miii dé phat huy
anh huong dén qua trinh ra hoa, ddu trai, rung trai.
PGRs ciing da duoc sir dung dé tac dong dén cac yéu
t6 chat lwong trai cay nhu: Chét lugng, mau sic vo,
kich thudc trai, chat lwong nude trai ciy va cai thién
tong chét rin hoa tan & cac loai cdy c6 mui khac
nhau. Panigrahi and Srivastava (2016) da nghién
cuu quan ly hiéu qua nguon nudc tudi vuon cay co
mii trong diéu kién can 4m nong va khan hiém nudc
& An Pg. Tac dong cua DI so véi tudi day da (Full
Irrigation, FI: 100% nhu cau nudc cho cay trong) da
dugc danh gia. Hai chién lugc DI 4p dung cho ciy
c6 mui la DI1: 20% FI trong giai doan tang truong
qua ban dau + 40% FI trong giai doan ting truong
qué cudi cing + FI trong thoi gian con lai cia thoi
ky va DI2: 70% FI trong toan bd qua trinh tudi. Cay
duogc tudi theo chién luge FI ¢ sinh truong sinh
dudng cao nhét. Tuy nhién, DI tao ra ning suat qua
cao hon 18% véi chat lwong qua vuot troi, gitp cai
thién 30% ning suat nudc & phuong phéap xir 1y nay
so voi Fl. Shamseldin et al. (2010) da thuc hién
nghién ctru trén vuon cam Navel 10 nam tudi tai My
Nghién ctru chi ra rang viéc bo sung Pseudomonas
f. strain 843 da thanh cong trong viéc Grc ché su phat
trién cua tuyén trang va d& xuat sir dung chung nay
dé san xuit phan bon sinh hoc nham thic ddy ting
truong cdy c6 mii va kiém soat sinh hoc mat so ciing
nhu sinh san cua tuyén tring lién quan dén cay co
mii. Shamseldin et al. (2010) da két luan ring ting
cuong va duy tri 6 mau md cua dit théng qua cac
ung dung phéan bén sinh hoc dong mot vai tréo quan
trong trong twong lai ciia nén néng nghiép bén viing
& cac nude dang phat trién.

Nhu vay, dua trén két qua tong quan cac nghién
clru trude do, cac giai phap tiém ning da dugc dé
Xuit nham dat dugc myc tiéu giam phat thai khi nha
kinh theo quy mé dién tich. Tuy nhién, dé dat duoc
hiéu qua tng dung trén cac vuon budi da xanh thi
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Aguilera, E., Guzman, G., & Alonso, A. (2015).
Greenhouse gas emissions from conventional
and organic cropping systems in Spain. Il. Fruit
tree orchards. Agronomy for Sustainable
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can phai tién hanh cac nghién ctu thir nghiém va
danh gia trén thyc té canh tac. Bén canh do, cac giai
phap ng dung can phai huéng dén sy can bang
trong viéc lam hai hoa cac muc tiéu vé giam phat
thai, hiéu qua san xuat va gia tri kinh té ting thém
cho san pham. Diéu nay c6 nghia 1, trong truong
hgp khong mong doi nhu viéc ap dung bién phap
giam phat thai lam giam nang suat thi gia ban san
pham phai duoc ting 1én dé bu dap tham hut gia tri
tai chinh ciia md hinh san xuat.

4. KET LUAN

Buoi da xanh 1a cay an trai c6 gia tri quan trong
trong linh vyc trong trot ciia Viét Nam. Viéc danh
gia phat thai tr m6 hinh canh tac nay s& gop phan
quan trong trong chién luoc phat trién bén ving nén
néng nghiép trong tuong lai. Két qua da cho thay,
vuon budi da xanh canh tac theo phuong phap thong
thudng trong mot ndm da phat thai cao hon cac vuon
budi da xanh canh tic theo mé hinh VietGAP
(3.996,1 + 888,5 kg-COze ha® va 2.688,7 + 994,7
kg-CO,e hal). Mic du, san xuét theo VietGAP tao
nang suét thap hon phuong phap thong thuong. Tuy
nhién, khi nha kinh phét thai tinh theo trong luong
san pham thi trai budéi da xanh canh tic theo
VietGAP dat duoc gia tri tdt hon so véi trai budi da
xanh canh tac theo phuong phap thong thuong
(174.1 £ 57.8 va 253.8 + 58.7 kg-COqe tAn?).

D¢ giam thiéu phat thai khi nha kinh trong canh
tac buoi da xanh, dgya vao cac nghién clru cia cac
loai cay c6 miii khac trén thé giéi, 4 nhom giai phap
tiém ning duogc hé thong nhu sau: 1. Tiang cudng
hiéu qua sir dung phan bon hoa hoc; 2. Thay thé mot
phan phéan bén hoa hoc hodc canh tac hiru co; 3. Toi
uu hoa hiu qua tudi tiéu va ing dung phuong phap
tudi tiét kiém nudc; 4. Néng cao nang sudt buoi da
xanh bang viéc thay d6i phuong phéap tu6i DI, sir
dung PGRs va tng dung phan bon sinh hoc.
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