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Tém tit: Nghién ciru thuwce hién cdc thi nghiém trong nha lwéi nham danh gia anh hwéng cia twéi bang nude
thai sinh hoat da xir Iy, mede kénh Cau Bdy, nuwée giéng khoan ¢6 bén phéin héa hoc dén tich lily nitrat trong
cdc logi rau an la (rau cdi, rau chan vit, hanh 14) trong trén dat phit sa song Hong. Két qua cho thdy tudi
bang nwée giéng khoan c¢é bén phin héa hoc lam tich lity Nitrat trong rau dn ld cao nhat so véi twdi bang
cac logi nuoc tuoi con lai (khoang 1,2 lan) va co ham lu’ang Nitrat trong rau viegt nguong an toan theo qui
dinh ciia WHO. Ba logi rau dwoc tudi bang nuée song Cau Bdy va miede thaz sinh hoat va khong bon phan
héa hoc déu c6 ham lwong nitrat tich liy nitrat thap hon so véi tudi bang giéng khoan cé bon phdn héa hoc.
Tiwr khoa: Tich Iy nitrat, an toan néng san, rau an 14, chat lugng nudce tuoi.

1. MO PAU

Chat lugng nuée khong dam bao tiéu chuan nude
tudi cho cdy trong lam anh huong dén san xuit nong
nghiép. Nhiéu nghién ctru di chi ra nhitng han ché
clia viée tudi bang nudc thai va nude 6 nhidm co thé
gdy ra tich liiy 6 nhidm vao dit va cdy trong, trong
d6 nitrat 1a mot trong nhitng chat giy 6 nhiém
nghiém trong trong qua trinh nay (Ahmadi va nnk.,
2021; Doabi va nnk., 2018). Nhiéu nghién ctru &
Viét Nam cho thdy tudi nude 6 nhiém c6 nguy co
tich lily nitrat cao trong nong san dac biét la rau
xanh & mét s6 khu vyc thim canh cao (Nguyén
Minh Tri va nnk., 2013). Cdc miu rau cta khu vuc
ven d6 thi lon c6 ham lugng nitrat vugt gidi han an
toan thyc phim do ngudn nudc tudi tir cic kénh va
song bi 6 nhiém (Le, V. H., va Hoang. L. A, 2020).

Maic du cac tac dong tiéu cuc cla nguén nude bi
6 nhiém 1a khong thé tranh khoi, nhung nhiéu nghién
ctru ciing da chi ra ring nudc thai c6 khéi lugng kha
16n, dong thoi lai chira ca cac chat duge xem la
ngudn dinh dudng hitu ich cho ciy trong (Foxon va
nnk., 2005), dac biét la nudc thai sinh hoat va chan
nudi. Néu tai str dung duoc ngudn nudc nay dé tudi
s€ tan dung duoc nguén dinh dudng ddi dao, tiét
kiém dugc lugng phan bon, han ché 6 nhiém dét va
nudc ngam. St dung nudc thai dé tudi rau co thé
giup cay sinh truédng manh, ting kha nang quang
hop va hap thu dinh du’orng, tir 6 gop phan lam ting
ning suat rau ma khong can str dung qua nhiéu phan
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bon hoa hoc (Qadir va nnk., 2007; Bahri, 2009).
Vigc tai sit dung nudc thai sau xu ly ap dung trong
ndng nghiép 1a mot trong nhitng cach quan ly nudc
thai hiéu qua va bén viing vé mit moi trudng (Levy
va nnk., 2011). Tuy nhién, khi tudi cin xem xét chat
luong nudc nhu ham lugng nitrat, 6 man, kim loai
ning va mam bénh (Raschid-Sally, 2009; Scott va
nnk., 2010), do cic yéu té nay c6 thé anh huong dén
tich liiy doc td trong dat va trong nong san anh
hudng dén sire khoe nguoi tidu dung.

Trong diéu kién ngudn nude ngot ngy cang khan
hiém, viéc tai st dung nudc thai trong noéng nghlep
duoc xem la mot giai phap thay thé nham tlet kiém
nu6e va tdn dung ngudn dinh dudng co san trong
nudc thai. Do vay bai bao nay tong hop cac két qua
nghién ciru nhim danh gla tac dong cua cac nguon
nudc tudi khac nhau, gdom nudc mit trén hé thong
thily loi, nudc ngam va nudc thai sau xir Iy dén tich
lily nitrat trong rau an 14 dugc trong trén dat phu sa
song Hong 1am co s& khoa hoc sir dung cac ngudn
nudc tudi cho canh tac nong nghiép.

2.POI TUQNG VA PHUONG PHAP
NGHIEN CUU

2.1. Péi twong nghién ciru

- Gibng rau: Rau cai xanh (gidng cai be xanh m&
PD518 (Brassica Juncea (L.) (Cong ty Pha Dién
seeds)), cai chan vit (giéng cai bo x6i PD512
(Spinacia oleracea) (Cong ty Phu Dién seeds)) va
hianh 1a (gidng Hanh Huwong VA.307 (Allium
fistulosum) (Cong ty Viét A seeds)). Nhom rau c6
dic diém sinh truong phu hop voi diéu kién thd
nhudng va khi hiu cia ving dong bing song Hong.

- Nudc tudi: bao gdm trén hé thong thay lgi kénh
Cau Bay, nudi thai sinh hoat sau xtr 1y dat tiéu chuan
xa thai va nuéc giéng khoan (nudc ngam tang nong)
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tai khu vyc Trau Quy, Gia Lam, Ha Noi (nay la xa
Gia Lam, thanh ph6 Ha Noi).

2.2. Phwong phap nghién ciru

- Dat nén sir dung cho cac thi nghiém trong nha
lu6i duoc lﬁy tai canh déng Trau Quy, Gia Lam, Ha
Noi (nay 1a xd Gia Lam, thanh phd Ha N¢i). Dat ding
lam thi nghiém dugc phoi kho khong khi, loai bd soi
da, ré va la cay, lam 4m dén 15%. Tinh chét dat nén
dung cho thi nghiém nhu sau: thanh phan co gi6i thit
trung binh véi 26% sét, 55,88% limon va 18,12% cat;
d6 am t6i da dong rudng (theo % thé tich) 1a 44,1%;
dung trong dat 1a 1,0 g/em’; pHka 6,4; CEC 17,8
meq/100g; OM la 2,53%; P,0s dé tiéu 9,4 mg/100g
dat; K,O dé tiéu 1a 20,1 mg/100g dat; N dé tiéu 1a
10,5 mg/100g dat. Ham luong kim loai nang dudi
ngudng cho phép QCVN 03:2023/BTNMT (Nguyén
Thi Giang va nnk., 2021).

- B6 tri thi nghiém chdu vai trong nha luoi tai
khu thi nghiém dong ruéng khoa Nong Hoc, Hoc
vién Nong nghiép Viét Nam, vi tri toa d6 21°00°00N
- 106°55°54E . Nghién ctru dugc thuc hién trong nha
luéi trong thoi gian 3 vu canh tac (Thang 11-
12/2023, thang 1-2/2024 va 3-4/2024). Nghién ctu
thi nghiém gém 4 cong thirc tudi: CT1-Tudi nude tir
h¢ thong thity lgi song Cau Bay khong bon phan hoa
hoc; CT2 - Tudi nudc thai sinh hoat da qua xu ly dta
chuan khong bon phan héa hoc; CT3 - Tudi nudc
giéng khoan khong bon phan hoéa hoc; CT4 - Tudi
nude giéng khoan c¢6 bon phan hoa hoc. Céc chau thi
nghiém dugc b tri theo khdi ngiu nhién day du, 03

1an 1ap lai, mdi 1an lip lai 1a 01 chdu véi kich thude
68 cm x 42 cm x 19,5 cm (Dai x Rong x Cao).

Phan bon su dung trong thi nghiém dam Ure
(46%N), phan Supe lan (17% P,0s), phan Kali
Clorua (60% K,0). Thi nghiém dugc bé tri trén nén
phan bon (tinh cho lha): 15 tin phan bo hiru co cho
tat ca cac cong thirc thi nghiém, cong thirc c6 bon
phén boén hoa hoc cho ca ba loai rau 70kg N + 50kg
P,0s + 36 kg K,O (Nguyén Cam Long, 2014). Bon
toan bd lugng phén hitu co va phan hoa hoc theo
liu lugng bon bang cach trén toan bo lwong phin
bon v6i dat kho sau d6 dua vao chdu trude khi gieo
hat 1 ngay.

- Phan tich Nitrat trong rau an 14 sau khi thu
hoach thyc hién theo qui dinh tai TCVN 8742:2011.
Mdi cong thirc 1y mau ngau nhién tir 5 diém/chau
vao thoi diém gan thu hoach theo duong chéo goc,
le”iy tAt ca cac 1an nhic lai, sau do, dem di phan tich
ham lugng nitrat, nitrit tai phong thi nghiém. Xac
dinh Nitrat va Nitrit bing phuong phap so mau.

- Phuwong phdp xir Iy s6 liéu: Str dung phan mém
Excel va Mintab 16 dé tinh cac tham s thong ké co
ban, va phan tich ANOVA dé danh gia do tin cay két
qué thi nghiém.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Chéat hrong nwéc twéi siv dung trong
thi nghiém

Chiat lwong nudc duge phéan tich trung binh 03
lan/vy. Bang 1 dudi ddy tong hop sd liéu phén tich
chit lugng nudc trung binh qua 03 vu thi nghié¢m.

Bing 1. Chit lwgng nuwéc twéi sir dung trong thi nghi¢m

" Y Len . Nwéc kénh Cau| Nuwéc thai Nuéc gieng Tham chiéu QCVN

T Teén chi titu Donvi Biy sinh hoat khoan 08:2023/BTNMT

1 |pH - 7,1-7,4 7,07 6,8-6,9 6,5-8,5

2 | DO mg/L 4,1-4.5 - 4,1-4,3 >5,0

3 | TSS mg/L 147,2-189,0 19,0 53,6-61,8 <100

4 | NH mg/L 1,5-1,9 0,467 0,3-0,4 0,3

5 | NO;- mg/L 53-6,7 - 0,2-0,3 10

6 | NO,- mg/L 0,1-0,4 - 0,01 0,05

7 | PO mg/L 1,5 1,69 0,1-0,3 <03

8 | CcoD mg/L 140-142,4 27,1 10,7-14,3 <I5

9 | BOD;s mg/L 75-79 14,9 6,6-7,2 <6

. MPN
10 | Coliform 8400-9100 6800-7200 | 3100-3600 <5000
/100ml
11 | Sit mg/l - 0,47 - 0,5
12 | Tong Xianua mg/l - KPH - -

(Cdc két qua dwoc in ddam la cdc két qua vieot gidi han cho phép so véi QCVN 08:2023/BTNMT)

Két qua phan tich nude kénh Cau Béy c6 chi tiéu
N cao hon tur 3 d‘én 10 lan so vdi QCVN 08:
2023/BTNMT. Nguon nuéc dang bi 6 nhidém chat

hitu co, khong dam bao yéu cau chit lugng nudc
tudi (muc B). Nudc thai sinh hoat sau xir Iy van c6
N, P, BOD, COD cao hon gidi han cho phép khoang
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1,5-2 lan. Nudc giéng khoan vé co ban cac thong so
chat lvong nudc dap tng duoc yéu cau st dung dé
tudi rau.

Tong lwong nudc tudi va tong lugng N qui doi
dua trén gia tri trung binh ham lugng N c6 trong
nudc tudi duge the hién & bang dudi day.

Bing 2. Lwrgng nwéc twéi va tong lwgng N cho ding cho thi nghi¢m

Téng lwgng nuwéc twéi trong 1

Poi t
ot fuong chiu thi nghiém (lit)

Tong lwong N qui doi dwa trén ndng dd trung binh
va lwong nwéc twdi (g)

Nudc song Cau Bay 72,5 0,62
Nudc thai sau xur Iy 72,5 0,55
Nuéc giéng khoan 72,5 0,06

3.2. Anh huréng ciia nwéc tuéi dén tich lily NO;™ trong rau Cai xanh

Bang 3. Két qua cac chi tiéu ham lwong NO;™ cita cAy rau caii xanh

NO;” (mg/kg)

Cong thirc thi nghiém

Vul Vu?2 Vu3
CT1 275,0° 305,0° 198,0°
CT2 297,0° 317,0° 132,3¢
CT3 200,3¢ 172,3¢ 107,0°
CT4 740,7" 614,0° 5424
Gi6i han theo qui dinh theo QD 99/2008/QD-BNN 500mg/kg
Gidi han theo qui dinh WHO 300mg/kg

Ghi chii: Cdc gid tri trung binh ciing c6t mang mil ciing chir cdi la sai khdc khéng cé ¥ nghia thong ké &
do tin cqy 95% va nguoc lai khi khac chir la khac nhau la sai khdc co y nghia.

Nghién cuou da danh gia qua 4 cong thic thi
nghiém cta 3 vy, ham lugng NO;™ cta cay rau cai
xanh dao dong tir 107,0 mg/kg (tai CT3) dén 740,7
mg/kg (tai CT4). Gia tri trung binh ctia cac cong
thirc thi nghiém 1an luot sip xép tir thap dén cao la
CT3: 1599mg/kg; CT2: 248,8mg/kg; CTI:
259,3mg/kg va trung binh 3 vu cao nhét 1a CT4:

632,4mg/kg. O ca 3 Vu 1, Vu 2, Vu 3 thi ham luong
NOj’ cay rau cai xanh cua cong thirc CT4 cao hon ¢
y nghia so véi cac cong thirc con lai va déu vuot
ngudng gidi han an toan.

3.3. Anh huéng ciia cac ngudn nwée twéi dén
tich liiy NO;™ trong rau chén vit

Bing 4. Két qua ham lwong NO5™ cita cAy rau Chan vit qua cic vu thi nghi¢m

Cong thirc NO; (mg/kg)
Vul Vu?2 Vu3
CT1 214,7° 227,7° 157,7°
CT2 231,0° 218,0° 134,7°
CT3 196,7° 207,7° 110,0°
CT4 691,0° 640,0" 537,3"
Gi6i han theo qui dinh VN (QD 99/2008/QD-BNN) 500mg/kg
Gidi han theo qui dinh WHO 300mg/kg

Ghi chii: Cdc gid tri trung binh ciing c6t mang mii ciing chir cdi la sai khdc khéng cé ¥ nghia thong ké &
do tin cqy 95% va nguoc lai khi khac chir la khac nhau la sai khdc co y nghia.

Két qua cho thiy qua 4 cong thirc thi nghiém ciia
3 vu thi ham lugng NO;™ cua cédy rau chan vit dao
dong tir 110,0 mg/kg (tai CT3) dén 691,0 mg/kg (tai
CT4). Gia tri trung binh cua cac cong thtic thi
nghiém 1an luot sap xép tir thap dén cao la CT3:
171,5mg/kg; CT2: 194,6mg/kg; CT1: 200,0mg/kg

va trung binh 3 vu cao nhit 1a CT4: 622,8mg/kg;

O ca 3 Vu 1, Vu 2, Vu 3 thi ham lugng NO;™ cdy rau
chén vit ctia cong thirc CT4 cao hon c6 y nghia so voi
céac cong thirc con lai va vuot ngudng gidi han an toan.

3.4. Anh huéng ciia cac ngudn nwée twéi dén
tich liiy NO;™ trong hanh la
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Bing 5. Két qua phén tich ham lwgng NO;™ trong cAy hanh 14 qua cédc vu thi nghi¢m

NO;” (mg/kg)

Cong thirc

Vul Vu?2 Vu3
CT1 317,3" 217,3° 203,0°
CT2 323,7° 223,3° 250,0°
CT3 197,3¢ 181,3¢ 180,0°
CT4 765,7" 599,7" 674,3"
Gidi han theo qui dinh VN (QB 99/2008/QD-BNN) 400mg/kg
Gidi han theo qui dinh WHO 300mg/kg

Ghi chii: Cdc gid tri trung binh ciing cot mang mii ciing chir cdi la sai khdc khéng cé ¥ nghia thong ké &
do tin cqy 95% va nguoc lai khi khac chir la khac nhau la sai khdc co y nghia.

Qua 4 cong thuc thi nghiém cia 3 vu cho the”iy
ham lugng NO;™ cua cay hanh 14 dao dong tu
180,0 mg/kg (tai CT3) — 765,7 mg/kg (tai CT4).
Gia tri trung binh cua cdc cong thirc thi nghiém
lan luot sip xép tir thap dén cao la CT3:
186,2mg/kg; CTl1: 245,9mg/kg; CT2:
265,7mg/kg va trung binh 3 vu cao nhét 1a CT4:

679,9mg/kg; O ca 3 Vu 1, Vu 2, Vu 3 thi ham
lugng NO;™ cay hanh 14 cua cong thirc CT4 cao
hon ¢6 y nghia so vdi cac cong thuc con lai va
déu vuot ngudng an toan.
3.4. So sanh tich lity Nitrat trong 3 loai rau in la
Két qua trung binh tich lity Nitrat trong 3 loai rau
duoc trinh bay trong bang 6.

Biang 6. Két qua so sanh ham lwong NO5™ ciia céc loai rau

- ; NO; (mg/kg)

Cong thire Cai xanh Chan \glit : Hanh 14
CT1 198,0° 157,7° 203,0°
CT2 132,3¢ 134,7° 250,0°
CT3 107,0° 110,0° 180,0°
CT4 5424 537,3" 674,3"
Gi6i han theo qui dinh VN (QD 99/2008/QD-BNN) 500mg/kg
Gidi han theo qui dinh WHO 300mg/kg

Ghi chii: Cdc gid tri trung binh ciing cot mang mil ciing chir cdi la sai khdc khéng cé ¥ nghia thong ké &
do tin cqy 95% va nguoc lai khi khac chir la khac nhau la sai khdc co y nghia.

So sinh Ham lwgng NO;™ trung binh 3 vu trong cic CT cua 3 loai rau so
voi cic tiéu chuan T 800

500 o e s e s e
400 % :
200 m i % %

0 - =200

Cong thic TN~ CT1 CTZ CT4
XX Ham luong NO3- trong rau C'u x’mh
C— Ham luong NO3- trong rau Chén vit
Ham luong NO3- trong Hanh 14

Hinh 1. Biéu do so sanh ham heong NOy
cua cac cong thiec qua 3 vu trong

Nhan xét: Ham lugng NOj5™ trong rau chan vit c6
xu hudng tich lily thap nhit, sau d6 dén rau cai xanh,
cao nhit va con vuot mic cac quy dinh cua tiéu
chuan cho phép d6 1a hanh 1a.

D6i véi cdy rau cai va cay rau chan vit thi co xu
thé tich lily tang dan qua cac CT la: CT3-CT2-CT1-
CT4. Con d6i voi cy hanh 1a thi lai c6 xu thé tich
lily ting dan qua cac CT la: CT3-CT1-CT2-CT4.

Chét lugng nude twdi anh hudng dén tich lily Nitrat
trong rau la do Nitrat (NOs7) c0 trong nudc tudi la mot
dang nito ma cdy trong co thé hap thu dé tong hop
protein va axit amin. Cay hap thu nitrat qua hé ré, sau
d6 phan 16n nitrat duoc van chuyén dén 14 va chuyén
hoa qua enzyme nitrate thanh amoniac, axit amin, cac
hop chit nito hitu co. Nhung néu lwong nitrat dur thira
hoic tdc do chuyén héa thip sé tich lily trong 14. Ngoai
ra, do ap lyc moi truong (nhur thiéu anh sang, thiéu
nuée, dinh dudng khéng can bang) c6 thé lam giam
hoat tinh enzyme khir nitrat cling lam tang tich liy
nitrat trong mo la (Zhonghua Bian, 2020). Tac gia cling
chi ra rang yeu t6 nhu 4nh sang, nhiét do, d6 4m dat,
quan ly tudi, nong do nitrat trong nudc tudi cling anh
huéng 16n dén sy tich lity nitrat trong cay. Nudc tudi
nhiém min, nhiét 6 cao hay qué thap, thiéu oxy ving
1 do tuéi qua nhiéu lam cho dit bio hoa thi enzyme
chuyén hoa nitrat c6 thé bi tc ché, do vay nitrat tich
liiy cao hon trong la.
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Amir Kiani va nnk. (2021) chi ra rang khi ngudn
nudc tudi cd n6ng d6 nitrat cao, cdy dé hap thu
nhiéu nitrat, va phan I6n nitrat hap thu khong duoc
chuyén hoa hoan toan ma ton tai trong mo 1a. Bang
nghién ctru thi nghiém trong ba loa1 rau (hung qué,
ngo gai, cu cai) va tudi bang ba nguén nudc gom bao
gom nudc thai da xi ly ctia nha may xt ly nudc thai
Kermanshah nudc song Gharasoo cia Kermanshah
va nudc gleng ¢6 phan bon héa hoc. Két qua cho
thay nguon nudc song cd ham lugng n1trat cao dan
dén tich lity nitrat cao hon so voi hai nguén con lai ca
trong dat va trong rau. Nghién ctru di tinh hé s6
truyén 6 nhidém tir dit sang cdy, va nhan thiy cay
trong c6 kha nang truyén nitrat tir dat vao mo rau. Tac
gia ciing nhin manh ring néu toan bo cac théng sd
vat ly, hoa hoc, vi sinh cia nudc thai sau xu ly dat
tiéu chuan tai str dung dé tudi cho nong nghiép, thi
nudce thai sau xur ly dugc xem la lya chon tot.

Tudi bang nudc thai sau xir Iy cho ca chua va dua
chuét cling lam ting nong d9 nitrat trong qua, ca
chua tang 32,9%, dua leo 5,3%, mac du van nim
trong giéi han an toan (Yan-Dong Xue, 2011).
Nguyén nhén la do trong nu6c thai ¢ ham lugng
nitrat rat cao. Tuong tu, nghién cuu tai Thanh Tri,
Ha Noi cho thay cac mau rau gdm rau mudng, rau
ngd) thu dugc c6 ndong d6 NOs~ vurot mirc cho phép
cia WHO, dic biét & viung gan nghia trang noi
ngudn nudc mit bi 6 nhidm nitrat rat cao (gap ~18

TAI LIEU THAM KHAO

lan muc cho phép) (Xuan Dung., B, 2019), hodc
ndng d nitrat trong i su hao, ca rt & khu vire ven
do cua Binh Duong ciling cao hon giéi han an toan
(Lé Thi Huynh Nhu, 2016).

4. KET LUAN

Tué6i bang nuéc song Cau Bay khong bon phan
hoa hoc, cac loai rau cho ning sudt trung binh
khoang 90% so v&i cong thirc tudi bang nudc sach
c6 st dung phan hoa hoc, nhung c6 ham lugng nitrat
tich lily thip hon. Tudi nuéc giéng khoan khong
dung phan bon hoa hoc s€ khong con dinh dudng
cho rau ¢ ngay vu thir 2. Khi bon thém phan hoa hoc
theo khuyén cdo, ham lugng Nitrat tich liy cao trong
rau, vuot tiéu chuén an toan theo qui dinh cia WHO
va TCVN. Tudi bang nudc giéng khoan c6 bon phan
hoa hoc véi lidu lugng nhu trong nghién ctru co
nguy co cao tich Iy Nitrat trong rau an la so vdi cac
cong thirc con lai (khoang 1,2 lan) va cé nguy co
vugt ngudng an toan Nitrat trong rau theo qui dinh
cua WHO va TCVN.

Loi cam on: Bai bao nay duoc thuc hién trén co sé
két qua ciia luan an nghién ctiru: “Ddnh gid tich luy
Nitrat trong rau an ld trong trén dit phit sa song
Hong do dnh hwéng ciia cdc nguén nwée twéi” do
NCS Duong Thi Kim Thu thyc hién. Tap thé tac gia
Xin trin trong cdm on moi sy cdng tac, tham gia va
gitip do trong qua trinh thue hién nghién ctru nay.

L& Thi Huynh Nhu, 2016, xdc dinh ham luwong Nitrat trong mot 6 logi rau qua tqi Thu Dau Mét, tinh Binh
Duong, Tap chi khoa hoc Pai hoc Thu Dau Mat, s6 3 (28)

Nguyén Minh Tri, Nguyén Hanh Trinh, Nguyén Viét Thiang, Nguyén Hoang Phuong, 2023, khdo sat tinh hinh
san xudt va duw heong nitrat trén mot sé san pham rau xanh vu xudn hé tai hop tac xid Huong Long, thanh phd
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Abstract:
WATER QUALITY FOR IRRIGATION AND NITRATE ACCUMULATION IN SOME LEAFY
VEGETABLES GROWN ON THE ALLUVIAL SOIL OF RED RIVER

The study conducted greenhouse experiments to evaluate the effects of irrigation using treated domestic
wastewater, Cau Bay canal water, and groundwater combined with chemical fertilizer application on nitrate
accumulation in leafy vegetables (mustard greens, spinach, and green onions) grown on Red River alluvial
soil. The results showed that irrigation with groundwater combined with chemical fertilizers resulted in the
highest nitrate accumulation in leafy vegetables compared with the other irrigation water sources
(approximately 1.2 times higher), with nitrate concentrations exceeding the safety limits stipulated by the
World Health Organization (WHO). In contrast, the three vegetable species irrigated with Cau Bay canal
water or treated domestic wastewater without chemical fertilizer application exhibited lower nitrate
accumulation than those irrigated with groundwater combined with chemical fertilizers.

Keywords: Agricultural product safety, irrigation water quality, leafy vegetable, nitrate accumulation.
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