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ABSTRACT

Previous research has shown that soil and crops in Quoc Thai
commune, An Phu district, An Giang province are severely
contaminated with arsenic. The objectives of the experiment
were (1) to evaluate effects of lime and sawdust on water pH and
arsenic content in soil and 2) to determine effects of lime and
sawdust on arsenic uptake by corn. The experiment was carried
out in the field on the inside of the dyke with 4 treatments and
4 replications. The results showed that the treatment of lime
combined with sawdust increased water pH and arsenic content
in soil. The arsenic content in stems and leaves (95.3 mg/kg)
and in seeds (6.33 mg/kg) of the maize was lower than that of
the control by 31.9% and 49.4%, respectively. In brief, the use
of lime in combination with sawdust to fertilize plants increased
the water pH and arsenic content in the soil, while reducing the
arsenic content in plants.
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TOM TAT

Nhiéu nghién citu truée day cho thiy dat va cay trong tai xa
Qudc Thai - huyén An Phi - tinh An Giang bi nhidm asen (As)
nghiém trong. Muc tiéu ctia thi nghiém la 1) danh gia &nh hudng
ctia bén v6i vd miin cua dén pH nuéc vd ham lugng As trong
dat va 2) xac dinh &4nh hudng cia bén voi va min cua 1én sy hit
thu As trén cay bap. Thi nghiem dugc thiyc hién tai déng rudng
trong dé bao v6i 4 nghiém thic va 4 1an lap lai. Két qua cho
thay, nghiém thitc bén voi két hop miin cua lam ting pH nude
v ham lugng As trong dat. Ham lugng As trong than 14 (95,3
mg/kg) va hat (6,33 mg/kg) thap hon nghiém thitc ddi ching
lan lugt 1 31,9% va 49,4%. Toém lai, st dung v6i két hgp mimn
cua dé bén cho cay da lam tang pH nude va ham lugng As trong
dat, dong thai gitp gidm ham lugng As trong cay trong.

Voi
*Tac gia lién hé

Nguyén Trung Chinh
Email: trungchinhch2khct@gmail.com

1. Dat Van bé

Ngay nay, khi ngudén nuéc mit cang 6 nhiém,
nudce giéng khoan dudc coi 1a ngudn nuée déng vai
trdo quan trong cho sit phét trién con ngudi ciing
nhu sy phat trién kinh té xa hoi ciia mdi qubc
gia. Viéc khai thac va st dung nuéc giéng khoan
cho cac muyc dich sinh hoat, sdn xuét, trong trot,
chin nuoi,... lam cho tinh trang 6 nhiém nudc
giéng khoan ngdy cang tram trong hon.

Tit nam 2003 dén 2005, chuong trinh United
Nations Children’s Fund (UNICEF) da khéao sét
nong do asen (As) trong céc giéng khoan & 4 tinh
dong bing song Ctiu Long (DBSCL) 1a An Giang,
Doéng Thap, Long An va Kién Giang da cho thay
ngudn nudc giéng khoan clia cac tinh ving dau
ngudn song Cttu Long nhu An Giang, Dong Thap
déu bi nhiém As rit cao, ty lé cic giéng c6 ndng
do As tix 10 pg/L dén 50 pg/L. O DBSCL, nong
do As cao trén 10 ug/L chi yéu tap trung 6 ving
ven song Tién, song Hau v Dong Thap Mudi. Tai

An Giang, trong s6 2.966 mau nghién ctu c6 40%
s6 giéng bi nhiém trén 50 ug/L, 16% nhiém dudi
50 pg/L. Riéng huyén An Pha, tinh An giang
c6 97,3% s6 giéng diéu tra bi nhiém As v6i ham
lugng cao hon 100 pg/L (253 miu trén tong sd
260 mau khao sat) (UNICEF & IPH, 2006).

Sy hién dién ctia As trong nudc thuy lgi, trong
dat & mic cao c6 thé can trd sy phat trién binh
thudng clia cay trong vé6i cac trieu chitng ngd doc
nhu “tc ché sy ndy mam, giam chiéu cao cay, ning
suat ngit coc thap hon” (Tsutsumi, 1980; Frans &
ctv., 1988; Marin & ctv., 1992), “héo va hoai tit
phién 18" (Frans & ctv., 1988), “gidm dién tich 14
va khé nang quang hop” (Knauer & ctv., 1999).

Hién nay, dat nong nghiép tai huyén An Phd,
An Giang dugc bao dé khép kin, da lam han ché
viée st dung ngudn nuéc song, ngudi nong dan
phai st dung nudc giéng khoan bi nhiém As dé
tu6i cho cay trong. Két qua lam cho 82,1% méiu
dat c6 ham lugng trung binh As trong dat trong
& 7,89 mg/kg (Nguyen & Ngo, 2011). Tt d6, cay
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trong & day bi nhiém As rat nghiém trong. Chinh
vi vay, viéc tim ra cac bién phap bén phan giam
thiéu As trén cay bap trong tai An Phi, An Giang
14 can thiét. Muc tiéu ciia nghién citu nay 1a danh
gi4 anh hudng clia voi va mim cua dén sy hit thu
As lén cay bap.

2. Vat Liéu va Phuong Phap Nghién Ctu
2.1. Vat liéu nghién citu

Dat trong bd tri thi nghiem tai x4 Qudc Thai,
huyén An Phd, tinh An Giang 1 d4t phit sa ngot
trong dé bao, c6 thanh phan co gidi nhe, toi xp,
thoat nudc t6t, thich hgp véi nhiéu loai cay trong
nhu ngd, dau, rau mau.

Gidng bap st dung trong thi nghiem 1a giéng
NK4300 Bt/GT bién déi gen clia cong ty Syn-
genta Viet Nam, dugc biét t6i v6i dac tinh ndi
troi 1a khang sau duc than va thudc trit cé gbc
glyphosate.

2.2. Phuong phap nghién ctu
2.2.1. B6 tri thi nghiém

Nghién cttu duge bd tri thi nghiém cho cay bap
theo khéi hoan toan ngau nhién. Thi nghiém duge
bé tri gom 4 nghiém thiic v6i 4 1an Lip lai: Nghiem
thitc 1 (NT1) la ddi ching (Khong boén voi va
mun cua); Nghiem thic 2 (NT2): bon voi (Lieu
lugng 02 tin CaO/ha); Nghiem thic 3 (NT3):
bén mun cua (Liéu lugng 02 tan/ha); Nghiem
thitc 4 (NT4): bén voi két hgp min cua (Licu
lugng 02 tan/ha theo ti lé 1:1). Chia lam 03 giai
doan bén: Lam dat (50% lugng voi; mun cua; voi
két hgp mun cua); 15 ngdy sau gieo (25% lugng
voi; mun cua; voi két hgp miin cua) va 30 ngay
sau gieo (25% lugng voi; mun cua; voi két hop
min cua).

Dién tich mdi lan lap lai cia mdi nghiém thitc
13 18 m? (4 m x 4,5 m). Trong theo hang don
v6i khodng cach cay v6i nhau 1a 20 cm (gieo 01
cay/hoc), hang céch nhau 1 m.

Ché do nudc tusi: Tudi nude giéng khoan co
ham lugng As trung binh 1a 557 ug/L (Do, 2017).
Tudi dit am cho cay (tit 1 - 10 ngay sau gieo tudi
1 1an/ngay; giai doan sau dé tudi 2 - 3 1an/ngay).

Phan boén: Cong thic phan bon (NPK kg/ha)
250 - 90 - 60, chia thanh 04 dgt bén nhu sau: Bén
16t: Toan bo lugng phan lan; bén thic 1: Cay bap
dat 3 - 4 14, bén 40% dam va 50% kali; bén thic

2: Cay bap dat 9 - 10 14, bén 30% dam va 50%
kali; bén thic 3: Cay bap trudc khi tr6 cd 5 - 7
ngay, bén 30% dam con lai.

2.2.2. Phan tich méu

Dét: Kiém tra pH nudc v As trong dat trude
thi nghiém v& sau thi nghiem. Thu miu dat: Mau
dat dugc thu & do sau 0 - 20 cm. Trong mdi
mau thu 05 diém theo dudng chéo géc, sau dé
tron chung liy mau dai dién. Mau sau khi thu
dugce chita trong cac tai nhiyra duge ki hiéu va van
chuyén vé phong thi nghiem. Mau dugc phoi &
nhiét do phong dén khi kho, sau d6 dugc nghién
va qua Tdy ¢6 mat lusi 0,5 mm. Tién hanh do pH
nuée (dat/nude tile 1:2,5) va phan tich As trong
dat.

Phan tich ham lugng As téng s (tinh theo ham
lugng chét kho - don vi tinh 13 mg/kg) trong than
14 va hat: Sau khi thu hoach, thu m&u than 14 va
hat, chita trong céc tii nhya duge ky higu va van
chuyén vé phong thi nghiém. Mau duge phoi &
nhiét do phong dén khi kho, sau d6 dugc nghién
va qua ray c6 mat ludi 0,5 mm. Tién hanh phan
tich As.

Qui trinh phan tich As trong dét, than la va
hat (Nguyen, 2014):

Can 1 g miu kho chuyén vao binh vo co. Them
10 mL HNOj; ti le 1:1, lic ky va day lai bang
vat lieu c6 thé hoan luu hoi. Pun néng dén 95°C
va dé 10 - 15 phit khong can dé soi. Lam nguoi
mau, them 5 mL HNO3 dam dic, day lai va reflux
30 phut. Néu c6 khéi mau nau bée ra, lap lai su
oxy héa bdi viéc thém 5 mL HNOj3 dam déc cho
dén khi khong con khéi mau nau 13 mau da hoan
thanh phan tng v6i HNO3. Dung loai thuy tinh
trong sudt hoac hé théng hoan luu hoi, cho dung
dich bay hoi chinh x4c 5 mL nhung khong dugc
s6i hofic 1a dun néng dén 95°C khong soi trong
2 gio. Luon gitt cho sy che day dung dich & day
binh.

Sau budc trén hoan thanh va lam ngudi mau,
them 2 mL nuéc va 3 mL Hy05 30%. Can than
khong lam mét mau khi sy sti bot manh ligt qua
mitc. Dun néng dén khi sy sti bot diu xudng va
lam ngudi binh. Tiép tuc cho thém Hy Oy 30% véi
viéc 1am am cho dén khi s stii bot thap nhét hosc
thidy mau khong bién déi nita. (Chid y: Khong
duge cho qua 10 mL H204 30%).

Pay méiu va tiép tuc dun cho dén khi thé tich
mau gidam dén chinh x4c 5 mL hodc dun & 95°C
nhung khong dé soi trong 2 gio. Luon luon day
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binh v6 co trong lic dun.

Sau khi 1am nguoi, hoa lodng lén 100 mL bing
nude. Ly tam hodc dé ldng cin va loc miu dé
loai bé chét cin. Mau nay dugc dem phan tich
béi phuong phap GF-AAS.

Thang danh gia tham khao ham lugng As trong
dat va nong san: Theo QCVN 03:2008/BTNMT
cia MONRE (2008) vé giéi han ham lugng As
trong dat nong nghiep 1a 12,0 mg/kg dat kho.
Theo QCVN 01-12:2009/ BNNPTNT ctia MARD
(2009) vé gigi han ham lugng As tdi da trong nong
san 1a 2,0 mg/kg chit kho.

2.2.3. Phan tich théng ke

S6 lieu duge xt Iy biang phan mém Microsoft
Excel va st dung phan mém Statgraphics Centu-
rion XV dé théng ké sit khac biét gitta cAc nghiem
thiec.

2.3. Theoi gian va dia diém nghién ciu

Thi nghiém duge thyc hién trong vu Doéng
Xuan nam 2017 tai xa& Qudc Thai, huyén An Phy,
tinh An Giang.

3. Két Qua va Thao Luan

3.1. Anh hudng ctia bén voi va mun cua dén
pH va ham lugng As trong déit

3.1.1. Anh hudng ctia ché doé bén voi va min cua
dén pH nudc trung binh trong dét

Két quéa phan tich ¢ Bang 1 thé hién dat trude
thi nghiém khong c6é sy khac biet vé pH nuée
trung binh trong dat giita 4 nghiém thic, dao
dong tu 7,28 - 7,33. Sau thi nghiém, do pH nuéc
trung binh trong dat c6 khac biét § nghia théng
ke 6 mtc 5%, dao dong tur 7,10 - 7,45. Nghiem
thitc bén voi két hgp miun cua c6 do pH nuéde
trung binh trong dat cao nhat (7,45), ké dén 1a
nghiém thitc bén voi (7,40), nghiém thic bon
min cua (7,32), nghiem thitc doi chiing la c6 do
pH nuéc trung binh trong dat thap nhat (7,10).
Nghiém thitc ddi ching c6 pH nuéc trung binh
trong dat giam (tir 7,30 xudng 7,10). Cac nghiem
thiic bén voi, bén mun cua, bén véi két hgp miin
cua ¢6 do pH nude trung binh trong dat sau thi
nghiém déu tang, tang nhiéu nhat 1a § nghiem
thitc bon voi két hgp mun cua (tir 7,33 len 7,45).
Két qua nay ciing phit hop v6i nghién citu ctia Tat
& ctv. (2016) rang, pH tang & cAc nghiem thiic

bén voi va phan hitu co, khac biét ¥ nghia théng
ké so vdi nghiém thic déi chitng (khong bén voi
va phan hitu c¢g). Theo Vo & ctv. (2008), phan
hitu co gép phan gitp tang pH dat. Bén canh do,
voi cung cap them Ca?*t cao gitp ting pH déat,
dong thoi Ca?t thay thé NaT trao dbi trén phitc
hé hap thu, dua Nat dua ra ngoai dung dich dat,
dé dang rita troi khoi moi truong dat (Makoi &
Verplancke, 2010). Qua dé cho thay viéc bén voi
va mim cua da anh huéng dén sy thay déi pH
nudc trong dat.

3.1.2. Anh huéng ctia ché doé bén véi vA min cua
dén ham lugng As trong dét

Két qua phan tich trinh bay trong Bang 2 cho
thidy khac biét ¥ nghia théng ké 5% giita cac
nghiém thic vé ham lugng As trung binh trong
dat trudc thi nghiém, trong d6 ham lugng As
trung binh trong dat cao nhat 1a 33,6 mg/kg
va thap nhat 1a 31,6 mg/kg. Qua d6 thay duge
ngudn dat trong tai xa Quéc Thai, huyen An Pha
bi nhiém As nghiém trong. Bén canh d6, ham
lugng As trung binh trong dat sau thi nghiém c6
su khéac biét ¥ nghia théng ké 5%, dat gia tri cao
nhat 1a 46,6 mg/ke (ting 13,0 mg/kg so v6i dat
trude thi nghiem) & nghiem thiic bén voi két hop
mimn cua va thip nhét 14 nghiém thiic ddi ching
dat 34,7 mg/kg (ting 3,1 mg/kg so v6i dat truse
thi nghiém), nghiém thic bon voi dat 44,5 mg/ke
(tang 11,0 mg/kg so v6i dat trude thi nghiem),
nghiém thidc bén mun cua dat 37,1 mg/kg (ting
4,2 mg/kg so v6i dat trude thi nghiem). Két qua
nay phu hgp v6i nghién ctu cta Huq & ctv.
(2011) réng, ham lugng As dugce ghi nhan cao hon
trong dat c6 bén phan can dbi so v6i dat khong
duge bén phan. Qua day cho thay dat trong & day
bi nhiém As rat nghiém trong do sit dung nuéc
giéng khoan bi nhiém As dé canh téc, vugt qua
QCVN 03:2008/BTNMT (12 mg k). Tit do, viec
bén voi két hgp mun cua c¢é higu qua hon trong
viéc ¢6 dinh As trong dat trong.

3.2. Anh hudng ctia bén vbéi va mun cua lén
su hidp thu As trén cay bip tai xa Qubc
Thai, huyén An Phda, tinh An Giang

Bang 3 cho thiy cic nghiém thic clia than la
va hat c¢6 khac biét ¥ nghia théng ké 5% trong
thi nghiém. Ham lugng As trung binh trong than
la cao hon trong hat & tit ca cic nghiém thiic,
ham lugng As trung binh trong than l1a dat 95,3
- 140 mg/kg, con trong hat trung binh dat 6,33
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Bang 1. Anh huéng ctia bén voi va min cua dén pH nuéc trong dat
(Thang 11/2017)

D6 pH nuéc trung binh trong dat

Nghiém thiic Trudc thi nghiem  Sau thi nghiem

Déi chitng 7,30 7,104
Bén voi 7,31 7,40P
Bo6n mun cua 7,28 7,32°¢
Bén voi két hgp miun cua 7,33 7,452
F ns *

CV% 0,28 2,11

a'dTrong ciing mot cot, nhitng s6 c6 chit theo sau khac nhau thi cé khac biét y nghia
thong ke & mic 5% (*); ns: khong khac biét ¥ nghia thong ke.

Bang 2. Ham lugng As trung binh trong dat trude va sau thi nghiém (Théng

11/2017)
. . Ham lugng As trung binh trong dat (mg/kg)

Nehiem thite Trude thi nghiém Sau thi nghiem

Déi chitng 31,6° 34,74

Bén voi 33,52 44,5

Bén mimn cua 32,9P 37,1¢

Boén voi két hop min cua 33,62 46,6*

F * *

CV% 2,78 14,0

adTrong cling mot cot, nhitng s6 ¢6 chit theo sau khac nhau thi c¢6 khac biét y nghia théng ke
8 muc 5% (*).

Bang 3. Anh huwéng clia ché do bén v6i va min cua 1én ham lugng As trung
binh trong cac bd phan cta cay (Thang 11/2017)

Nghiem thiic Ham lugng As trong cac bo phan (mg/kg)

Than 1a Hat
Déi ching 1402 12,52
Bon voi 107° 8,4°¢
Bé6n min cua 114 11,0°
Bén voi két hop mun cua 95,34 6,334
F * *
CV% 16,6 28,7

2dTrong cling mot cot, nhitng s6 ¢6 chit theo sau khac nhau thi c¢6 khac biet y nghia théng
ke ¢ muc 5% (*).

- 12,5 mg/kg, déu vugt ngudng cho phép la 2,0 hai nudc, cdch lam nay gidng nhu céch loai bd
mg/kg ctia QCVN 01-12:2009/ BNNPTNT. Néu As trong gao da duge nghién citu bdi Sengupta &
stt dung hat lam thyc pham lau dai thi As sé tich ctv. (2006). Ngoai ra, theo Nam (2018) c¢6 nhiing
tu ngay cang nhiéu, gay hai cho co thé (Scragg, phuong phap dé thai As ra khéi co thé bing ché
2006). Dé khiac phuc han ché nay, can c6 nhitng do &n udng va bd sung céac thiic pham nhu: an rau
nghién cttu tiép tuc dé tim ra loai phan bén, cdch qua gidu Vitamin C, rau 14 xanh dam, thado moc
bén va ham lugng phan bén cho phit hgp; hodc  (ngd, hing, qué, ging, huong thao, hanh, t6i),
c6 nhitng bién phap ché bién bip cho phit hgp qua 6c¢ ché, qua chia, tdo Chlorella, nude xuong,
nhu: rita kj bap trudce khi nau, roi hap chin bing nudc loc.
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Ham lugng As trung binh trong hat c6 sy khac
bigt 16 rét, dic biet 1& & nghiem thitc déi chitng
v6i ham lugng As trong hat trung binh 1a 12,5
mg/kg va thap nhat 1a nghiém thiic bén voi két
hgp min cua trung binh dat 6,33 mg/kg, nh6 hon
gan 2 lan so véi nghiém thic d6i ching. Néu chi
bén voi hosic miin cua thi hiéu qua thap hon so
v6i bén két hgp voi va mun cua v6i ham luong
As trong hat trung binh dat 8,4 mg/kg va 11,0
mg/kg.

Déi v6i ham lugng As trung binh trong than
14 thi cac nghiém thic cling c6 sy khac biét véi
nhau, cu thé 1a § nghiem thitc bén voi két hop
mim cua, ham lugng As c6 gia tri trung binh thap
nhat dat 95,3 mg/kg va cao nhat & nghiém thitc
dé6i ching dat 140 mg/kg. Ham lugng As trung
binh trong than 14 6 nghiém thic bén voi 1a 107
mg/kg, con ¢ nghiem thic bén miun cua la 114
mg/kg. Nhin chung, ham lugng As trung binh
trong than 14 & ca 4 nghiém thic 1a rit cao.

Cac nghiem thic ¢6 bén phan (voi va mun cua)
da gitp lam gidm sy hap thu va tich liiy As trong
than 14 va hat ctia cay bap. Trong d6 hiéu qua
nhét 13 nghiém thitc bén voi két hop véi mim cua,
bdi vi voi ¢b dinh As lai trong dat va mun cua giit
As lai trén mat dat. Chinh vi vy, ham lugng As
trong dat ¢ nghiém thitc bén voi két hgp véi min
ctta 13 cao nhat, con ham lugng As trong cay &
nghiém thic nay 1a thap nhat. Két qua nay phi
hgp v6i nghién citu ctia Tan & ctv. (2011) rang,
bén voi cho dat trong nhiém As lam gidm sy hap
thu kim loai ndy vao ciy trong trung binh tir 40%
- 50% v toi da 1a 70%. Su giam thidu hap thu As
13 do sy bat dong ctia chiing trong dat. Bén canh
d6, theo két qua nghien citu ctia Nguyen (2014)
st dung voi va mun cua lam gidm sy tich lay kim
loai nang trén rau xa lach va rau cai xanh cho
thay tac dong kha 1o dén sinh trudng clia cay va
lam gidm déng ké su tich liy kim loai ning trong
rau cai xanh cling nhu rau xa lach. So v6i mun
cua, bén voi ¢6 tac dong lam giam tich lay kim
loai ning trong rau mau thé hién ro rét hon. Theo
Huq & ctv. (2008) bdo céo ring, ing dung chat
hitu co da c6 thé giam tich lity As khoang 75%
trong cac bo phan trén cay trong. Tuong tit nhu
vay, sy tng dung két hop cac loai phan hitu co
c6 thé gidm ham lugng As 1 33,47% va 36,87%
trong ngii cdc nguyén hat vi xay hat tuong tng
so vdi dat déi chitng khong st dung phan hitu co.

Vi vay, khi trong bap & dat nhiém As nhu xa
Qudc Thai, An Phii nén bén voi két hgp miin cua
dé giam sy hit thu As vio cay trong.

4. Két Luan va Kién Nghi
4.1. Két luan

Do pH nuéc vad ham lugng As trong dat tang
khi bén voi va mun cua vao dat, ting nhidu nhat
13 nghiém thic c6 bén voi két hgp mun cua.

Viéc bén voi va mun cua lam cho ham lugng
As trong than 14 va hat clia cay bap gidm hon so
v6i trong khong bén voi va mun cua.

Déi véi nghiem thitc bén voi két hop v6i min
cua (02 tan/ha) cho thay hieu qué tot nhat, mic
do gidm sy hat thu As tit moi trudng dat vao
trong than 14 va hat 13 thip nbét, ké dén la
nghiém thitc bén voi, bén miun cua vin cho két
qua c¢6 ham lugng As trong than 14 va hat thap
hon déi ching lan lugt 1a 18,6% dén 31,9% va
12,0% dén 49,4%.

Nhu vay, khi cay trong c6 bén thém voi két
hgp mun cua (02 tan/ha) da lam tang pH nude
va ham lugng As trong dat, dong thai gitp giam
ham lugng As trong cay trong.

4.2. Kién nghi

Diéu chinh phit hgp lugng vo6i két hgp mim cua
bén cho cay trong & diéu kién dong ruong, dic
biét ddi véi cay bap dé gidm hat thu As va dat
duéi ngudng cho phép.

Can c¢6 nhitng bien phap lau dai dé gép phan
lam gidm hap thu ham lugng As vao ciy trong
nhu cai tao hé théng thiy 1oi dé c6 thé cung cap
nuée song tusi cho cay trong dong thoi sit dung
phan bén dat chat lugng dé lam giam ham lugng
tich lity As trong dat va trong cay trong.
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