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Tém tit: Nghién ciru dwoce thuc hién trén ddt canh tée néng nghiép tai Pong bang séng Hong véi
nguon nude twdi tir hé thong thuy loi Bic Hung Hai ¢ ham lwong Cadimi (Cd) trung binh 4 vu lién tiép
(5/2019 - 5/2021) la 0,039 ppm. Dudi diéu kién canh tdc thong thuong, tién hanh thu mau theo 3 thoi ky
sinh truong ciia lia dé phan tich ham heong Cd thu dwoc két qua nhuw sau: ham lwong Cd tich lily trong
ré ting dan trong suot vong doi sinh truéng ciia lia voi toc @ gia tang tir 1,1 — 1,2 lan. Ham lwong Cd
trong thin ld tang nhanh theo 3 thoi ky véi toc dg tich liiy trung binh la 3,9 lan. Két qua thuc nghiém
trong 4 vu cho két qua thong nhat vé ham heong Cd trong hat trung binh la 0,00575 ppm thap hon
nguong khuyén cdo ciia FAO (0,01 ppm). Pong thoi moi twong quan vé ham luong Cd trong cdc bé
phdn cia cdy lia trimg khép véi nghién civu trong nha lwdi: ham lwong Cd trong ré > than Id > hat.
Két qua nay la do tir khi hinh thanh dén khi chin, hat hia ldy 80% chdt khé tir qud trinh quang hop, cdc
dudng chat con lai ldy tir ré va ld; Ngodi ra, thoi gian cia qud trinh tao hat chi chiém 25% vong doi

ciia cdy lia, do dé lwong Cd tich liiy trong hat thap hon trong thén ld va ré.
Tir khéa: O nhiém Cd, dong thai tich lily Cd trong laa, Cd trong gao.

1. PAT VAN PE

Viét Nam 1 qudc gia xuat khau gao 1n thir hai
trén thé giGi nam 2020 voi khdi lugng dat 6,15 tridu
tAn twong dwong véi gié tri 3,12 triéu d6 la My (Nien
giam thong ke 2020). Tuy nhién, xét v& phim chit
va gia ca thi gao Viét Nam con thap hon cac nudc
khac. Chinh vi vay, viéc ndng cao chit luong gao
thong qua cac tiéu chuan kiém soat an toan thuc
phém dic biét vé kim loai nang la vo cung can thiét.
Pong bang song Hong 1a mot trong hai dong bang
chau thd 16n nhét ciia Viét Nam véi dién tich tu
nhién 1a 2125,9 nghin ha. Véi dién tich canh tac lia
hing nam dugc théng ké nam 2020 1a 983,4 nghin
ha, dimg thir 3 ca nudc vé dién tich nhung ning suit
lai cao nhit trong 6 viing kinh té twong duong véi
61,4 ta/ha cho théy trinh d0 canh tac la vuot troi
cua khu vuc (Nien giam thong ke 2020).
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Ngudn cung cdp nudc tudi tiu cho nong
nghiép ving Pong bang song Hong tir 11 hé
thong thay loi, trong d6 dam nhiém tudi cho
khoang 29% dién tich d4t canh tac nong nghiép
ctia ving 1a hé thong Bac Hung Hai, song Pudng
va song Nhué. Hé thong thuy loi Biac Hung Hai
duoc quy hoach tudi cho 110.000 ha dét canh tac
nong nghi¢p (Tong cuc Thuy Loi 2020). Trong
d6, hé théng thuy loi Bic Pudng dang dam trach
tudi cho 24.915 ha. Hé théng thuy lgi song Nhué
tudi hang nam cho 81.148 ha dat lua va hoa mau.
Tuy nhién, gan day chit luong nudc cua cac hé
thong thuy lgi nay dang bi suy giam nghiém
trong, dac biét 1a 6 nhiém kim loai ning trong
nuoc lam cho cac néng san, thuc phém bi nhiém
ban va gdy anh hudong dén stc khoe cuia con
nguoi (Ayers et al 1985).

Lua gao (Oryza sativa L) 13 loai laa trong phd
bién nhat, thich nghi rong rdi va chiém dai da s
dién tich laa trén thé giéi (De Nguyen Ngoc 2008).
Hién nay, theo su phat trién cua khoa hoc cong
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nghé, con nguoi di tao ra rat nhidu gidng lua véi
nhitng dac tinh khac nhau phu hop vdi ting yéu
cau cua khu vuc canh tic va ngudi tiéu dung.
Vong doi cua cay lua dugc chia thanh 3 giai doan:
giai doan tang truéng (sinh truéng dinh dudng),
giai doan sinh san va giai doan chin. Giai doan
tang truong trung binh vao khoang 60 ngay, dugc
tinh tir khi hat lia ndy mam dén khi cdy lua bat
dau phan hoa dong. Giai doan sinh san kéo dai
trung binh khoang 30 ngay dbi véi nhiéu gidng lua
va dugc tinh bt dau tir luc phan hoa dong dén khi
la tro bong. Giai doan chin bit dau tir luc trd
bong dén luc thu hoach va thuong kéo dai trung
binh khoang 30 ngay d6i v6i hau hét cac gidng lna
& ving nhiét doi. Chat luong hat Ita tét hay khong
phu thudc vao qua trinh quang hop cua 14 trong
giai doan chin. Trong giai doan nay, hon 80% chat
kho ciu thanh 1én hat Ita 1a do két qua cua phan
ung quang hop, con lai la cac chat dy trix trong
than, 14 chuyén vao (De Nguyen Ngoc 2008).

O Viét Nam hién nay, kim loai nang trong do
c¢6 Cadimi (Cd), mot chat gay ung thu hang dau
cho con nguoi voi kha nang tich Ity sinh hoc cao
(Lu et al 2019) dang dugc quan tdm nghién ctru
vé su tich tu ciia n6 trong thyc phdm hang ngay.
Cac nha khoa hoc da tim théy su xuét hién cua
Cd trong dit néng nghiép va trong cic san pham
lta gao. Trong mot nghién clru méi day da phat
hién su c6 mat cua Cd trong lua gao tai mot sb
vung O mién Bic nude ta. Bén canh do, két qua
nghién ctru cho thdy cic mau gao phat hién co
mat Cd déu & vung dt triing, chi rat it sé mau co
Cd trong gao & ving dat cao (Bui et al 2020).
Ham luong Cd trung binh trong cic mau gao di
duoc khao sat & vung triing 1a 0,033 ppm. Su
khac biét nay 1a do nu6e tudi bi 6 nhiém dan dén
su tich Ity Cd nhiéu hon tai cic ving triing thap.
Trong khi & vung dat cao, Cd chi ¢ sin trong dat
tir hoat dong phong hoa, van chuyén cua 16p vo
trai dat. Cac nghién ctu khac ciing da chi ra,
nude tudi co chira Cd s& dan dén tich ty trong dat
nong nghi¢p va tich liy trong gao (Peng et al
2019). Bén canh d6, st dung thudc trir sdu va

phan bon hoa hoc ciing din dén laa va rau mau bi
nhiém Cd (Banerjee et al 2020). Hon nita, do
tinh chat d& hoa tan va linh dong so vdi cac kim
loai khac nén Cd thuong dugc thuc vat hép thu
nhiéu hon (4dil et al 2020) trong d6 c6 lua.

Nguodi dan Viét Nam va hon 2 ty nguoi Chau
A ciing nhu 50% dan sé thé giéi dang str dung gao
lam luvong thuc chinh (Honma 2017), do d6 n gao
bi nhiém Cd s& anh huodng truc tiép dén strc khoe
ctia con ngudi. Cac thi nghiém vé su tich liy sinh
hoc ciia Cd trén co thé ngudi cho thiy néu in gao
bi nhiém Cd lién tuc trong thoi gian dai co thé c6
thé dung nap tr 20 - 40 pg Cd mdi ngay
(Sebastian et al 2014). Tuy theo ngudng sinh hoc
cia mdi c4 the, su tich tu Cd dén mirc d6 nao do
c6 thé 1am con nguoi bi ton thuong phdi, gan,
than, xuong va cac co quan sinh san, gay doc cho
hé mién dich va tim mach (Tian et al 2012).

Trudc nhitng mbi de doa dén sirc khoe con
ngudi tir 6 nhiém Cd trong lia gao, bai bao nay
tap trung vao nghién ctru dong thai cua su tich liy
Cd trong cay lua duoc trong trén dat phu sa song
Hdng trong diéu kién sir dung nudc tudi 6 nhidm
tir hé thong thuy loi Bic Hung Hai nham ly giai
dugc co ché tich liiy Cd trong hat gao tir 6 ¢6 co
so dé xuét giai phap giam thiéu.

Thi nghiém trong lia dugc thyc hién trén 1000 m*
ruong thuc nghiém va thi nghi¢ém trong nha ludi
cua Hoc vién Nong nghi€p Viét Nam, st dung
gidng lia Bic thom sé 7, nudc tudi ldy tir hé
théng thuy loi Bic Hung Hai va diéu kién canh
tac thong thuong.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit li¢u

Giong liia Bac thom sé 7: 14 gidng lha c6 chiéu
cao cay tir 100 - 105 cm, dé nhanh kha, hat thon,
vO nau, nang suit binh quan dat tr 50 — 55 ta/ha,
chat luong gao ngon, hat gao trong, mém, thom;
dic diém sinh trudng: vu xuén tir 125 — 135 ngay,
vu dong tir 105 — 110 ngay.

Nude tuéi tir hé thong Bic Huwng Hai: ngudn
nudc dung dé tudi cho rudng lia thi nghiém dugc
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lay truc tiép tir hé thong cap nudc nong nghiép thi
tran Trau Quy - Gia Lam - Ha Noi, chit luong
nude duge phan tich tai cac thoi diém 1y nudc
vao rudng dé lam dat, sau céy lua 3 tudn, 5 tuin,
khi l0a trd két qua phan tich cho thdy ham luong
Cd trung binh dat 0,039 ppm cao hon 3.9 lan so
voi gia tri quy dinh tai c¢6t Bl cia QCVN
08:2015/BTNMT Quy chuan k§y thuat quéc gia vé
chit lugng nudc mit.

Phén bén NPK, thuéc bdo V¢ thyc vat: cia hang

Viét Nhat duoc sir dung dé bon thiic cho lua theo ti
1€ 1,25g N + 0,75 g P,Os + 0,75 g K,O. St dung
phéan hiru co vi sinh Komix-BL2 dang vién vai lidu
luong nhu sau: bon 16t (20 kg/100m?), bon thic dot
1 (15 kg/100m?), bén thuc dot 2 (15 kg/100m?), bon
rude dong (10 kg/100m?). Loai thude trir siu co
nhan hi€u Nouvo3.6EC da duoc phun phong bénh
trong thoi ky lua dé nhanh va lam dong.

2.2. Bo tri thi nghiém

Khu viee bé tri thi nghiém dong rudng:

CAO TOC 5B

)

KENH THUY LOI

CONG LAY
S 2 NUGC
A RUONG RUONG THUC | RUONG A
KHAC NGHIEM KHAC
NHA KHO VAT TU, SAN PHOI
GIANG DUONG KHU NHA LUOGI
KHOA MOI TRUONG THUC NGHIEM

v

GIANG PUONG VA KHUON VIEN HOC VIEN

v

Hinh 1. So @6 khu viee nghién ciru dong ruéng

Mo ta: Khu vyc thi nghiém 1a “ruéng thuc
nghiém” va “khu nha ludi thuc nghiém” nam trong
khu thuc nghiém cua Hoc vién Nong nghiép Viét
Nam, Thi trdn Trau Quy, Gia Lam, Ha N6i. Rudng
thyc nghiém cé dién tich 1000 m* dugc canh tac
lta 2 vu mot nam, nudc tudi dugc léy tai céng tu
chay tir kénh thuy loi ctia huyén Gia Lam lay nudc
tir hé théng thuy loi Bac Hung Hai. Khu nha ludi
thuc nghiém co6 dién tich 100 m?, dugc bao phu
bang khung Iuéi tiéu chuan, nudc tudi 1a nudc cap
sinh hoat tir mang lu6i cap nude cia dia phuong.

Thoi gian nghién cieu: Thoi gian thuc hién thi
nghiém 14 02 nam, tir 5/2019 téi 5/2021 bao gém
02 vu xuan hé va 02 vu h¢ thu.

Pia diém nghién cuu: Rudng thuyc hanh khoa
Nong hoc - Hoc vién Nong nghi¢p Viét Nam duogc

canh tac hang ndm véi dién tich khoang 1000 m?
va mang cac dac diém nhu rudng néng nghi€p
thong thuong.

Thi nghiém nha lwoi: Thi nghiém duoc thuc
hién tai khu nha luéi — Hoc vién Nong nghiép
Viét Nam, thoi gian thyc hién 02 nam, tir 5/2019
t6i 5/2021 trén khu thi nghiém cé dién tich 30 m?
voi 4 vu laa bao gém 02 vu xuan h¢ va 02 vu he
thu. DAt sau thi nghiém dugc thu gom theo thong
tu 36/2015/TT-BTNMT ngay 30 thang 6 nam
2015 vé Quan ly chét thai nguy hai. Téng sb chau
thi nghiém 1a 36, bao gém 27 chau cho 03 mirc
tudi 6 nhiém 0,01 — 0,1 — 0,5 ppm Cd, lay mau
than - 14 - ré - hat theo 3 giai doan sinh trudng cia
cdy laa, mdi cong thic dugc lap lai 03 lan, ddi
chung 1a 09 chau, twong Gng.
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Hinh 2. Lua trong nha luoi

2.3. Hoa chét

DPé chiét Cd tr mau vat, su dung céc axit dac
HCIO; 30%, HNO; 98% cua hang Xichlong,
Trung Qudc. Dung dich chuan Cd 1000 ppm cta
Merck cho 1ap dudng chuan.

2.4. Thu mau va phan tich mau

Thu mau: thu mau tai 3 thoi ky sinh truong cta
cay lua: Thoi ky sinh truong sinh dudng (tinh tir
khi gieo ma, cdy laa, cdy lua dé nhanh t&i s
nhanh téi da); Thoi ky sinh trudng sinh thyc (tinh

Hinh 3. Ruéng hia sau cdy 3 tudn

tir khi 1am dong - phan hoa dong, dén trd bong -
bong Iua thoat khoi 1a dong, nd hoa, tung phin,
thu phin); Thoi ky chin (bong lua budc vao ky
chin va chin hoan toan). Thu mau bao gém ca ré,
than — 14, hat laa, mau dugc ria sach va sau do
dugc sdy 6 70°C trong 72 gio.

Phan tich: Chiét Cd trong hat bo1 phuong phap
chiét wét bang hdn hop HNOs- HCIO, (3:1, viv)
va phan tich trén hé thong may quang phd hip phu
nguyén t& (John Ryan et al 2001).

Hinh 4. Mau thu con twoi

2.5. Xir Iy s6 li¢u

Dir li¢u thi nghiém dugc phan tich trén phﬁn
mém Microsoft Excel version 5.5 (Microsoft,
USA). Cac két qua thu duogc 1a trung binh cua 03
lan phan tich. St dung chwong trinh ANOVA
(Analysis of Variance — la cong cu phan tich
thong ké mot tap dir lieu gdom cac yéu td ngau
nhién va cac yéu té mang tinh hé thong) dé danh

Hinh 5. Mau thu da dwoc sdy khé

gi4 sy khac nhau c6 y nghia giita cac két qua thi
nghiém (Pvalue < 0,05).

3. KET QUA VA THAO LUAN

3.1. Tinh hinh 6 nhiém Cd trong nuwéc twéi
trong sudt giai doan canh tac

Viéc quan tric nudc tudi cho khu rudng thuc
nghiém dugc ldy mau phan tich dinh ky sudt 4 vu
canh tac tai cac thoi diém c¢6 dinh nham danh gia
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ham lwong Cd déu vao cia thi nghiém trén cay
la. Két qua phan tich dugc thé hién tai hinh 6.
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Hinh 6. Quan tréc chat hrong meée twdi theo thoi gian

C6 thé thdy, nudc tudi cho khu rudng trung
binh 4 vu c6 ham lugng Cd trung binh la 0,039
ppm cao hon 3,9 lin so véi quy dinh tai cot Bl
(nudce dung cho muc dich tudi ti€u, thay lgi hodc
cac muc dich sir dung khac ¢ yéu cau chat luong
nudc twong ty hodc cac muc dich st dung nhu loai
B2) cia QCVN 08:2015 Quy chuan k¥ thuit Quéc
gia vé& chat luong nude mat. Két qua cho thiy ham
lwrong Cd c6 su khac biét twong d6i 16 rang giita
xudn hé va hai vy hé thu (Pvalue < 0,05). Cu thé
1a, hai vu xuén heé co néng do Cd trong nudc dat
dinh & thoi diém 4 tudn sau khi cdy twong duong
tir 0,049 — 0,052 ppm va giam nhanh tai thoi diém

Vu hé thu 2019
Vu xuan hé 2020
Vu hé thu 2020
Vu xuan hé 2021

b

o
=3
=)

o
o
a

=3
o
X

o
o
N

©
o

Ham lwong Cd trong ré qua 4 vy (ppm)
o
o
w

o
=3
=)

9 tuan

Cac thoi ky

5 tudn thu hoach

Hinh 7. Ham lwong Cd trong ré qua 4 vu lia
ngoai ruong thyc nghiém

Két qua phan tich ham Iugng Cd trong ré ciy
theo cac thoi ky sinh truong ctua cay ¢ 4 vu lua,
trén cung mot diéu kién canh tac va giéng lta cho
thidy Cd tich lity trong ré ngdy cang nhiéu theo

8 tuan sau khi cdy xudng con 0,036 — 0,037 ppm.
Nguyén nhan 1a do nudc tudi bi pha loang bdi
lrong nude mua vao cac thang cé luong mua lon
nhu 200,1 mm vao thang 3 trong khi thang 2 chi
c6 27,5 mm. Pac biét nam 2020 dugc cac nha khi
tugng thily van danh gi 1a hai nam c6 lugng mua
tuong d6i 16n 1a 1.746,4 mm cao hon nim 2019 1a
435 mm (Tong cuc thong ke 2020). Di véi hai vu
hé thu, ndng d6 Cd c6 xu hudng giam twong dbi
on dinh vé& cudi vu tir 0,038 — 0,039 ppm Xuéng
con 0,031 — 0,032 ppm. Méac du cé bién dong vé
nong d6 Cd theo thoi gian vé cudi vu, nhung trung
binh ndng d6 chit 6 nhiém Cd trong nudc tudi van
cao hon nhidu (230 - 420%) so voi ngudng cho
phép cua quy chuan.

3.2 Dong thai tich liy Cd trong ré theo 3
thoi ky

RE 13 co quan dau tién cua cay tiép xuc voi
doc t6 Cd trong nude va dat. Lua 1a loai cay ré
chum, kha ning bam rat chic chin va sau vao
dat dé 1ay chat dinh dudng nudi cay. Dé danh
gia duoc dong thai tich liiy Cd trong ré la, toan
bd miu ré lta dugc thu tai cudi 3 thoi ky sinh
truong cua cay. Két qua phan tich dugc thé hién
tai hinh 7 dudi day:
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Hinh 8. Ham lheong Cd trong ré & nha ludi

thoi gian. O thoi ky 5 tuan tudi sau khi cdy (giai
doan sinh truéng sinh dudng), ndng d6 Cd trong
cac mau ré dao dong tir 0,0307 — 0,0323 ppm. Gia
tri ndy ting 1én 0,0324 — 0,0367 ppm & thoi diém

KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 79 (6/2022) 37



két thic thoi ky sinh truéng sinh thuc va dat dinh
tai diém thu hoach v6i ham lugng Cd trong ré lua
trung binh tai cdc mau 1a 0,0431 ppm. V& xu
huéng, ham lwong Cd tich liy trong ré theo thoi
gian ting lién tuc va twong ddi ddng déu. Tai thoi
diém 9 tudn, ham lugng Cd trung binh trong ré
tang 1,1 1an twong duong 9,8% so véi thoi diém 5
tudn, va thoi diém thu hoach toc do nay ciing chi
dat 1,2 1an so v6i thoi diém 9 tudn. Két qua nay
cho thiy cay la c6 hé sb tich lily Cd nhét dinh
phu hop voi két qua nghién ctru trong nha ludi
duéi cac ndng do 6 nhiém Cd khac nhau cua nudc
tuoi (Khac et al 2022).

Bén canh d6, cic két qua thu dugc tir thi
nghiém trong nha Iudi ciing cho thiy sy tich luy
Cd trong ré ting theo thoi gian sinh truéng. Cac
két qua dugc mo ta trong hinh dudi day (Hinh 8).

Két qua thuc nghi¢m sau 04 vu lua trong nha
ludi cho thdy su tich lily Cd trong ré lta gia ting
theo thoi gian sinh truong ciia cdy. Cu thé, cong
thirc (CT) tudi nong d6 Cd 0,01 khong thay co su
thay ddi dang ké vé ham luong Cd tich liy trong
ré qua cac thoi ky sinh truong (Pvalue > 0,05). Tur
tuan thtr 5 dén thoi ki thu hoach, su tich liy Cd
trong ré& chi ting khoang 1,2-1,5%. So voi dbi
ching (CF), su tich liiy Cd trong ré ctia ca ba mirc
nong do tudi chi ting 3,5 — 3,8%. Trong tuan thir
5, khong co6 su khac biét gitta ndng d6 Cd trong r&
(Pvalue > 0,05), tuy nhién ham luong Cd trong ré
ctia cac CT Cd 0,05 va Cd 0,5 taing manh gép 2,0
— 3,1 1an vao tuan thir 9 va 4,2 — 4,7 lan sau thu
hoach so v6i CT Cd 0,01. Céc két qua thi nghiém
con cho thiy khong co su khac biét vé tich liy Cd
trong ré giita cac CT tuéi Cd 0,05 va Cd 0,5
(Pvalue > 0,05), cu thé 14 tai tudn thr 9 ham luong
Cd trong ré cua CT Cd 0,5 chi cao hon 1,2 lan so
véi CT Cd 0,05 (hinh 8). Sau thu hoach sy tich liiy
Cd trong ré khong c6 su khac biét (Pvalue > 0,05),
c6 thé thiy cdy laa co hé sé tich lity Cd nhat dinh
qua thi nghiém trén.

Nhu vay, qua két qua thi nghiém tai nha ludi
va ngoai déng rudng cho thiy su dong nhit vé co
ché tich lity Cd trong ré cua lta, nghia 1a ham

lrong Cd gia ting theo thoi gian va trong sudt
vong doi sinh trudng cua cay. Bang chu y, thoi
diém tir tuan tht 9 dén khi thu hoach c¢6 toc do
tich lity Cd cao hon giai doan dau.

3.3. Pong thai tich liy Cd trong than la theo
3 thoi ky

Cd duoc ré hép thu va van chuyén 1én than va
14 nhu cac chat dinh dudng thiét yéu phuc vu sy
sinh truong va phat trién cua ciy. Két qua thuc
nghiém trén rudng va trong nha ludi déu cho thay
ham lugng Cd tich tily trong than 14 tang qua céc
thoi ky sinh truong. Trén rudng, tai thoi diém 5
tun sau khi cdy, ham luong Cd trong than 14 dat
trung binh 0,0044 ppm va ting lén gap 3,3 lan tai
thoi ky 9 tuan sau khi cdy twong duong véi 0,0147
ppm. Bén khi thu hoach, ham lwong Cd dinh diém
trong than la dat trung binh 0,0194 ppm, gap 4.4
1an so véi thoi ky 9 tuan. Két qua nay phu hop véi
két qua nghién ctru sy tich lily Cd trong than 14 lua
trong nha ludi khi canh tac lua dudi cac mirc do 6
nhiém Cd trong nuée khac nhau. Cang vé cudi vu,
than va 14 lba cang tich lily duoc nhiéu Cd do r&
van tiép tuc hoat dong hut chét dinh dudng va Cd
— mot kim loai linh ddng da di vao cay lia nhu
nhitng nguyén té dinh dudng khéac. Tai day, Cd c6
thé duoc co 1ap trong thanh té bao, khong bao &
cac bd phan nay (Luo et al. 2016).

Hinh 9 thé hién két qua phan tich sy tich liy
Cd trong than 14 Iua véi cong thire tudi 0,05 ppm
Cd. Nong d6 tudi nay tuong duong véi ham
luong Cd trong nude tudi Iy tir hé thong thuy loi
Bic Hung Hai cho khu rudng nghién ciru (ndng
do Cd trong nudc thuy lgi dao dong tur 0,031 -
0,052 ppm, trung binh 14 0,039 ppm). Do ndng
d6 Cd trong nude tudi ¢ thi nghiém nha luéi cb
dinh, con néng do Cd trong nuodc tudi déng
rudong dao dong va phu thudc vao nudc mua pha
lodng nén cac két qua cua hai khu nghién ctru co
su khac biét, do 1a su tich liiy Cd trong than la
ngoai dong rudng thip hon cong thirc 0,05 ppm
trong nha ludi trung binh 8%. Tuy nhién, xu
hudng tich Iy Cd trong than 14 voi thi nghiém
trong nha ludi cho két qua twong tu ngoai rudng.
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Két qua cua hai thi nghiém da chi ra dudi anh
huéng cia nudc tudi 6 nhiém, ham luwong Cd
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Hinh 9. Sw tich lily Cd trong than la
theo thoi gian

Ham lwong Cd trng than 14 trung binh 4 vu (ppm)

9 tudn thu hoach
Cac thoi ky

3.4. Dong thai tich lily Cd trong hat

Gao 1a san phdm cudi cung va quan trong cia
cdy lua dé phuc vu truc tiép doi séng con ngudi.
Qua trinh danh gid sy tich iy Cd trong gao da
duoc thyc hién qua 4 vu laa va thu duoc Kkét qua
nhu hinh 10:

Két qua nghién ctru trén ddng rudng cho thiy
ham lugng Cd tich liily trong gao trung binh qua 4
vu dat 0,00575 ppm thap hon ngudng khuyén céo
ctia FAO (T4 chirc Iuong thyc thé giéi) nhidu lan,
mirc khuyén céo ciia FAO 1a 0,01 ppm. Két qua
nghién ciru nay phu hop véi két qua do dac vé
ham Iuwong Cd trong gao trung binh tai mot sd
mau thudc ddng bang séng Hong cua (Bui et al
2020) 1a 0,03 ppm. Trong két qua nghién ctru
trong nha ludi, ham lugng Cd tich lily trung binh
qua 4 vy dat 0,00695 ppm, cao hon thyc nghi¢m
ngoai dong rudng 20,9%. Ngoai ra, vé twong quan
Vi cac bo phan cia cdy ciing cho thy ring ham
lwong Cd tich lity trong 1& cao nhét gip 2,2 lan so
véi than 14 tai cong thirc 0,05 ppm trong nha ludi
va 2,38 lan tai ddng rudng. So véi ré va than 14,
ham lwong Cd tich liy trong gao 1a thip nhat
chiém khoang 29,7% so véi lugng Cd trong than
14 dbi voi cong thirc ngoai ddng rudng va 33,3%
dbi voi cong thirc 0,05 ppm trong nha ludi. Két
qua nay phu hop v6i két luan cua (De Nguyen
Ngoc 2008) vé khdi lwong chit kho trong hat lua
duoc tao ra boi 80% tir qua trinh quang hop cua

trong than 1a ting dan theo thoi gian va trong
sudt vong doi sinh truong cia cay lua.

I Ruong
B2 Nha 1wsi - 0,05ppm

o
o

] )
o o
5 o

Ham lwgng Cd trong cac b phan (ppm)
)
o
3

Ré& Than la Gao
Cac b6 phan

Hinh 10. Ham luvong Cd duoc tich lity
trong cdc bo phdn va gao

ciy va 20% con lai tir cac chat du trit trong than
va 14 Iua.

Nhu vy c6 thé thdy, sau 4 vu lua, thuc hién thi
nghiém song song tai nha ludi va dong rudng, két qua
vé co ché tich lily Cd trong cac bd phan cua lua co
tinh ddng nhat: Mot 1a ham luong Cd tich liiy trong
cac b phan cta lua ting dan theo thoi ky sinh truong
cta cdy; Hai 1a ham luong Cd trong 1& cao nhat va
ham luong Cd trong gao thip nhit chiém khoang
29,7% dén 33,3% so v6i ham lwong Cd trong than Ia.

3.5. Théo luian

Két qua nghién ciru sy tich liiy Cd trong ré,
than 14 va gao cho thdy mdi quan hé tuyén tinh
gita ham luong Cd trong céc bd phan cua cay
theo thoi gian dudi didu kién ngudn nude tudi va
dat bi 6 nhiém Cd lién tuc va khong c6 bién dong
16n. R& cdy dam nhiém viéc hit cac chit dinh
dudng tir dit va nuéc mot cach lién tuc va van
chuyén vao cic té bao ré bao gom ca Cd. Sau d6
Cd duogc van chuyén 1én than rdi di vao 14 va tich
tu & d6. Dén thoi ky chin, 1a cay quang hop tao ra
cac phan tir duong va tao thanh vat chat kho trong
hat chiém ty trong 80%, bén canh do6, cac chét
dinh dudng tir 14, than, ré ciing tiép tuc dugc van
chuyén dén va lam day hat (bd sung 20% con lai)
(De Nguyen Ngoc 2008). B chinh 1a Iy do dau
tién giai thich cho sy ¢6 mat cua Cd trong hat gao.

Két qua nghién ctru ciing cho thdy ham lugng
Cd trong hat gao thap hon rat nhiéu lan so véi
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trong than 14 va trong ré. Chu ky sinh truéng cta
cdy lua d3 giai thich mot cach thuyét phuc két luan
nay. Voi gibng lta Bic thom sb 7 dugc trong thuc
nghiém trong nghién cuu nay c6 chu ky sinh
truong 1a 120 ngay, trong d6 thoi ky chin chiém
30 ngay khoang 25% thoi gian trong vong doi cua
cdy lta. Thong thuong cac gidng lua khac ciing
tuong tu. DE thay, thoi gian tir luc hinh thanh cho
dén khi thu hoach hat lta chi bang Y vong doi cta
cdy lua, trong didu kién sinh truong va toc do tich
liiy Cd dién ra binh thudng thi ham leong Cd
dugc van chuyén va tich Iy trong hat ludn nho
hon rat nhiéu so v6i luong trong than 1a va dic
biét 1a trong ré cy. Do ciing 1a ly do gidi thich co
ché tich lity Cd trong ré > than 1a > hat.

Két qua nghién cru ndy 1a co s& khoa hoc cho
cac nghién ciru tiép theo vé céc giai phap ky thuat
nhdm giam thiéu tich liiy kim loai nang trong lia
gao, gop phan dam bao stc khoe cta con nguoi va
nang cao gia tri chit lwong va kinh té cho san pham
gao chu lyc cta Viét Nam trude tinh hinh 6 nhiém
nude tudi tai cac hé thong thuy loi hién nay.

4. KET LUAN

Qua cac két qua cua hoat dong thuc nghiém
trén nhom nghién ctru nhan thiy su tich liy Cd
trong lGa trong trén dat phu sa song Hong dudi
nude tudi 6 nhidm Cd hoan toan phu hop véi két
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Abstract:
ASSESSMENT OF CADMIUM ACCUMULATION IN RICE IN THE RED
RIVER DELTA DUE TO POLLUTED IRRIGATION WATER

The study was conducted on agricultural cultivation land in the Red River Delta with irrigation water
from the North Hung Hai irrigation system with an average Cd concentration of 4 consecutive crops
(from May 2019 to May 2021) of 0.039 ppm. Under normal farming conditions, samples including soils,
plant and grains were collected according to the 3 growth periods of rice to analyse the Cd content. The
results indicated that the Cd accumulation in the roots gradually increases over of the growth life of
rice plant with an increase rate from 1.1 - 1.2 times. The Cd content in plant increases rapidly over 3
periods with an average accumulation rate of 3.9 times. Experimental results in four crops showed the
uniform of the average Cd content in grains of 0.00575 ppm lower than the FAO standard (0.01 ppm).
Furthermore, results of the correlation in Cd content in parts of the rice plant in the greenhouse
experiment in order: the Cd content in roots > straws > seeds. This result due to rice grains take 80%
of the dry matter from photosynthesis and the remaining nutrients taken from the roots and leaves. In
addition, the duration of the seeding process accounts for only 25% of the life cycle of the rice plant, so
that the Cd content in grains is lower than plant and roots.

Keywords: Cd pollution, dynamic of Cd accumulation in grain, Cd in rice.
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