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Tom tit. Hoat dong tham canh cdy cam sanh tai huyén Tra On, Tinh Ving Long c6 kha nang tich lily kim
loai ning, gay bét lgi cho hé sinh thai. Nguon gc tich lity kim loai ning trong dét c6 thé tir nguon tu nhién
va nhan tao. Muyc dich nghién ctru 1a danh gia mirc dg 6 nhiém kim loai ning trong dat ving trong cam
huyén Tra 6n, Vinh Long va xac dinh nguon gdy 6 nhiém ctia cac kim loai nay trong dat. Trong nghién ctru
nay, ham luong kim loai ning cta dat trong cam & huyén Tra On, Tinh Vinh Long dugc thu thép va da
dugc xac dinh. Cac phuong phap da dugc sir dung dé danh gia bao gom so sanh voi qui chuan chat luong
dat (QCVN 03:2023/BTNMT), sur dung cdc chi s6 danh gia dya trén tiép can nén va xac dinh ngudn gay o
nhidm kim loai dua trén phén tich twong quan, phén tich thanh phan chinh (PCA). Két qua cho thiy cac
kim loai ndng khao sat (Cu, Zn, Pb, Cd, Cr, Mn, Ni va Co) cua cic mau dat tai khu vuc nghién ciru déu
khong vuot qui chuin; chi sb lam giau EF cho thiy ngudn gdc phat sinh 6 nhidm tir hoat dong cua con
ngudi; chi sé dia hoa Igeo va chi sO rui ro sinh thai tiém tang cho thay Cd 1a kim loai ning c6 ruai ro cao
hon. Phan tich thong ké bao gom phén tich mdi tuong quan va phan tich PCA cho thay ) nhlem kim loai
nang trong khu vuc nghién ciru xudt phat chu yéu tir ngudn sir dung phan bon va chat diét nam. Két qua
ctia nghién ctru nay cung cip dit liéu co ban cho ndng dan, cac nha quan 1y trong viéc kiém soat thuc hanh
ndng nghiép tai dia phuong.

Tir khéa: chi s6 EF, Igeo, phan tich PCA, kim loai ning, dit trong cam

1 GIOI THIEU

Pé dap ung nhu ciu vé san pham nong nghiép ngay cang tang, viéc quan ly qua trinh tich ty cac chat 6
nhlem trong dat, trong d6 c6 kim loai nang 1a cip bach. Ngudn gy 6 nhiém kim loai ning bao gom san
xuit cong nghiép, khi thai xe co gidi, nude tudi tiéu va sir dung phan bon, déu co tac dong dang ké dén
ham lugng kim loai ndng trong mdi trudng. dat [1, 2]. Su héap thu kim loai ning cua thyc vat va sau do tich
Ity doc theo chudi thirc an 13 mdi de doa tiém tang dbi véi sire khoe con nguoi. [2].

Pat bi 6 nhiém kim loai ning da tré thanh mbi quan tdm cua cac nha khoa hoc nong nghiép. Mot s6 kim
loai nang phé bién nhu cadmium (Cd), crom (Cr), dong (Cu), chi (Pb) va k&m (Zn). Nhing kim loai nay
ton tai trén trai dat va cling dugc tao ra tir cac hoat dong tu nhién va nhan tao [3].

Danh gid mirc d9 6 nhidém va xac dinh ngudn gdc gy 6 nhiém kim loai nang trong dat la chia khoa dé kiém
soat va ngan ngura 6 nhidm dét. Nhiéu phuong phép da dugce sir dung dé phan tich ngudn gbc, ciing nhu
danh gia cac nguén gy 6 nhiém kim loai ning gan day bao gom phuong phap so sanh voi cac qui chuén,
phuong phap tiém cén nén, phuong phap danh gia riii ro sinh théi tiém an, phuong phéap phan tich théng ké
bao gdm phén tich trong quan va phén tich thanh phan chinh (PCA) [1] Phén tich twong quan dugc st
dung dé kham pha sy tuong tac gilra cac yéu td khéc nhau, xem x¢ét cho rang h¢ sd tuong quan cao gitra cac
yéu t6 cho thay cac yéu to tuong g c6 chung ngudn 6 nhidm [1]. Trongkhi, PCA c6 thé phan loai cic chat
6 nhiém bang cach trich xuit mot sé thanh phan chinh (PC) tir nhiu quan sat va di duoc sir dung rong réi
dé mod ta o nhiém kim loai niang [1].

Ving tréng cam sanh tap trung nhiéu nhat & huyén Tra On, tinh Vinh Long v61 hon 7.200 ha, nang suat
cam sanh dat binh quan tir 20-22 tdn/ha/vu cam mua nghich va tir 22-25 tdn/ha/vu cam mua thuén. Tong
doanh thu tir 1-1,2 ti ddong/ha/ndm d6i véi cam vu thuan (lgi nhuan 40-60% doanh thu); & vu nghich, loi
nhuan tir 0,8-1 ti ddng/ha/nam (lgi nhuan 50% doanh thu) [4]. Dy duoc xem 14 loai ciy trong chién lugc
ctia huyén Tra On, Vinh Long. Tuy nhién, viéc lién tuc thdm canh cay trong, sir dung qua nhiéu phan bon
v6 co (cu thé theo diéu tra c6 hon nita s vuon sir dung phan dam va 1an cao gép 3 1an so v6i khuyén C4o0),
[5] phén bén hitu co tir bun thai khong kiém soat dd gy ra tich tu kim loai ning. Hon nita, sy phat trién hé
thong giao thong nong thén, cac khu cong nghiép lan cén c6 thé cing gop phan gy 6 nhiém kim loai
nangthong qua ling dong bui kim loai [1]. Cac nghién ctru ciing cho thay ving dit néng nghiép thudc luu
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vue song Nhu¢ tai huyén Duy Tién, tinh Ha Nam c6 Cu dé vuot tiéu chuén, cac kim loai khac bién dong
16n [6], c6 6 nhidm Cu, Pb trén dét trong cdy an qua tinh Béc Ninh [7]. Tuy nhién cac nghién ciru tai ving
trdng cam huyén Tra On, tinh Vinh Long van con thiéu thong tin.

Muc dich ctia nghién ctru nay 1a (i) danh gia mirc d6 6 nhiém kim loai nang (Cu, Zn, Pb, Cd, Cr, Mn, Ni va
Co) cuia dat vung trng cam dua vao qui chudn Viét Nam (QCVN 03:2023/BTNMT), cac chi s6 (chi s6 1am
giau EF, chi s0 tich dia héa Igeo), (ii) phan tich thdng ké bao gdm phén tich mdi twong quan, phén tich
thanh phan chinh dé x4c dinh ngudn gay 6 nhiém kim loai ning.

2 PHUONG PHAP NGHIEN CUU

2.1 Thu mau hién truweong va xir ly mau

Mudi vi trf lya chon dé thu miu duge mé ta ¢, Hinh 1, mdi vi tri ¢6 dién tich khoang 2 ha, ldy 5 miu ¢ 4
goc voi tam duong cheo va tron lay 1 mau t6 hop. Mau dat lwa chon dugc danh so tir TO1 dén TO10, trong
dg’) TQ2 va TOS khu vyc vira trong méi C!én 1 ndm tuéiﬂ, cac méu’cc‘)n lai co tu6~i tur 2,5 dén S’tu(")i. Thoi diem
lay mau sau khi bon phan 10-15 ngay, lay vao cdc budi sang, dat kho rdo. Mau dat duoc lay trong thang 1
nam 2022. Lép dat miat co do sau tir 0-30 cm. Mau dét t6 hop sau khi liy can bao quan trong tii nilon hay
polyetylen (PE) & nhiét d6 4°C. Déan nhén ghi dja diém, ngay va gio' thu mau. Mau dét duoc van chuyén
dén phong thi nghiém, 1am khé trong khong khi, nghién nho va riy qua rdy 2 mm.
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Hinh 1 Vj tri thu mau dat
Mau dét dung cho phan tich xac dinh ham lugng cac kim loai ning duoc siy kho & 105°C cho dén khéi
luong khong doi (khoang 2h), nghién, qua ray 0,5 mm, bao quéan trong tai polyethylen va sir dung cho cac
phép phan tich. Can chinh xac (1,0 gam) miu d4t duoc phan hiy bang hdn hop ciia H,0,, HCI va HNOs
[8] va dugc bao quan lanh cho dén khi phan tich kim loai nang. Phuong phap quang pho phét xa quang hoc
plasma Kkét hop cam ung dién tu (SPECTRO BLUE ICP-OES, burc) duoc st dung dé x4c dinh ham luong
kim loai nang.
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2.2 Phwong phap danh gia chat hrong tram tich
2.2.1 Panh gia theo qui chuan
Ham luong cac kim loai ning trong d4t dugc so sanh voi qui chuan QCVN 03:2023/BTNMT (Quy chuin
ky thuat qudc gia vé chét luong dat).
2.2.2 Panh gia theo cac chi sé phwong phap tiép can nén:
H¢ 56 lam giau EF (Enrichment Factor)
Hé s6 EF hd tro xac dinh cac chit 6 nhiém co nguén géc tu nhién hay nhén tao. Chi s6 EF da dugc st dung
trong cac nghién ctru [1, 2] va dugc tinh toan theo cong thirc (1). Bang gia tri tham khao thuong dugc st
dung theo ham luong nén theo tiéu chuan 16p vo luc dia [9], Bang 1.
Bang 1 Gia tri KLN trong nén dia hda dugc sir dung 1am gia tri nén (mg/kg)
Tiéu chuén dia

. Fe Zn Pb Cu Cd Cr Al Mn Ni Co
hoa
Lép vo luc dia 6000 70 125 55 0,12 100 82300 950 75 19
()
A
EF mau
(C_M) 1)
Al nén

(Cwm/Cal) 12 ti s6 ham lwong kim loai ning va ham luong nhém cé trong mAu khao sat va c6 trong mau nén.
Phén loai danh gia EF: khi EF <1,5 6 nhiém do ngudn tu nhién, khi EF >1,5 do ngu6n nhan tao.

Chi so tich tu dia chit Igeo (Geoaccumulation Index)

Chi s tich tu dia chat Igeo dugc dung dé x4ac dinh muc do cua cac chat 6 nhiém trong dét. Néu gia tri lgeo<
0 thi dia diém nghién ctru khong 6 nhiém. Gia tri Igeo ndm trong pham vi 1<Igeo<2 thi biéu hién tinh trang 6
nhiém trung binh. Khi tiéu chuan dia hda nam trong pham vi 0<Igo<1 thi dia diém nghién ciru d6 c6 thé ¢
mirc d c6 6 nhiém [10] va duoc tinh toan theo cong thire (2)

o = log, 2

n
1,5B,
Trong d6 C, 12 ham lwong nguyén t trong dét; B, ham luong nguyén té trong mau nén [9].
Ddnh gid chi sé rii ro sinh thdi.
Chi s rui ro sinh thai tiém an (E;) dugc sir dung dé x4c dinh rui ro sinh thai tiém tang cua viéc tich lity kim
loai ning trong dét. N6 c6 tinh dén tac dong tong hop cua cac nguyén t6 khac nhau, mic d6 6 nhiém va
mdi lién hé moi truong véi kim loai ning [11]. Chi s6 rui ro sinh thai tiém tang tong hop (RI) 1a tong gi&
tri EL ctia timg kim loai nang. Cong thirc tinh cu thé nhur sau:

EL =TE.Cf ®)

Cf _ 5 Ckim loai (4)
nén(vo luc dia)

Trong d6 T;! 1a hé s6 doc tinh cua kim loai nang i trong dét duoc tham khao theo Hankason [12] va Csla hé
s6 6 nhiém (phwong trinh 3)

EL 1a chi sb rui ro sinh thai don nhan t6 cua kim loai nang i trong dét va RI 1a chi sb rui ro sinh thai toan
dién ciia kim loai ning i trong dat. T} ctia Cu, Zn, Pb, Cd, Cr, Mn, Co va Ni lan luot 14 5,1, 5,30,2,1,5
va 53 [11, 13]. Cac gié trj E} va RI duoc phan loai theo hé thdng dugc mé ta boi Hakanson va cong su [12].
2.2.3  Phan tich nguén & nhiém

Phén tich twong quan (CA — Correlation analysis) gitra cac kim loai nang c6 thé d4anh gia su glong nhau vé
ngudn gdc cua chung. Cac kim loai néng c6 hé so twong quan cao (r>0,6) c6 thé c6 nguon goc tuong tu
[14]. Dwa trén chdm diém céc thanh phan chinh, PCA ¢6 thé kiém tra mOi quan hé da bién va giai thich su
khéc biét trong dit liéu dong thoi giam sb luong bién dbi vi mot s6 nhoém riéng r&. Ky thuét nay kha glong
v6i cac phuong phap phén tich twong quan hoidc hdi quy va c¢6 thé chuyén dbi tap di liéu, véi nhiéu bién,
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thanh mot tap hop cac thanh phan chinh dai dién. Do PCA cho phép giam dang ké s6 luong bién va phat
hién cau tric trong mbi quan hé ciia cac bién khac nhau; n6 da duoc ap dung trong céac linh vuc khac nhau
bdi cac nha nghién ctru [15].

Dé phan tich ngudén 6 nhidém kim loai ning trong dit bang PCA, trudc tién can xac dinh cac thanh phan
chinh cua bg dir liéu, trong nghién ciru la cac kim loai Cd, Pb, Cr, Cu, Zn, Mn, Co, Ni. Chuan hoa s liéu,
xac dinh cac gia tri riéng, xac dinh cac thanh phan chinh. xac dinh mbi tuong quan va phan tich thanh phan
chinh. Cac thanh phan chinh chira dyng hau hét cac thong tin vé cac chi sb dugc danh gia, co thé thé hién
chinh xac dong goép ngudn goc 6 nhiém kim loai nang trong dat. Trong qua trinh thyc hién PCA, tdi da hoa
phuong sai ctia to hop tuyén tinh cia tap dir liéu bién. Gia tri clia cac thanh phan chinh c6 thé dugc tinh
dua trén ham luong kim loai néng trong dat va muc do tham gia cia kim loai ndng trong dét co thé duoc
danh gia bang tong tai trong cia cac gid tri thanh phan chinh khac nhau [15].

2.3 Xir ly s liéu

Céc s6 lidu thu thap duoc tp hop va xir Iy bang Exel 2016. SPSS 23 dugc sir dung dé xac dinh mdi twong
guan Pearson. Banh gié‘() nhiénl kim‘loai nang duoc thuc hién bang chi s6 lam giau EF, chi s6 tich liy dia
1y (Igeo), phan tich ngudn 6 nhieém bang phan tich tuong quan va PCA tir SPSS 23.

3 KET QUA VA THAO LUAN

3.1 M0 ta va danh gia kim loai nang

Ham luong kim loai ning trong dét tai khu vuc nghién ctru da duoc trinh bay trong Bang 2. Két qua phan
tich cho thay tit ca cac mau dat déu ton luu kim loai nang. Ham lugng Cd dao dong tir 0,27 dén 0,33 mg/kg,
trong d6 mau TO1 phat hién thdy ham lwongCd cao nhat 0,33 mg/kg; ham lugng Cr (4,37-7,33 mg/kg)
dugc tim thdy cao nhat & cic mau TO4, TO5, TO6, TOS; Cu (3,27-8,00 mg/kg), thap nhat & mau TO2 va
cao nhat & TO3, Mn (33-77 mg/kg), thap nhat & TO5 va cao nhat & TO8; Pb (6,07-8,67 mg/kg), thip nhat
& TO1 va cao nhat & TO5, TOS8; va Zn (4,8 —30,7 mg/kg), thap nhit & TO4 va cao nhit & TO7. Ham luong
kim loai ning ton luu trong cac mau dat déu thap hon so voi qui chuan chit lwong dat nong nghiép theo
QCVN 03-2023/BTNMT. Ndong d6 Pb va Zn twong (g Vai c&c gia tri nghién ctu trude d6 (23-35 mg/kg
va 55,13-95,23 mg/kg) duoc thuc hién trong linh vuc nay. Nhin chung, dir liéu cua nghién ctiu nay tiét 16
rang ham luong kim loai nang hau hét cac kim loai nang trong dét tréng tai Tra On, Vinh Long ndm & muc
cho phép. Két luan tuong tu ciing duoc tim thy trong nghién cira cua Thanh & Kim[16]. Ham luong Al
trung binh 12 5062 mg/kg dao dong tir 527 dén 6540 mg/kg. Két qua phan tich cho thiy ham lwong Cd cac
mau khong cé bién dong 16n cho thay ngudn goc Cd c6 thé tir dat me [17], tir ngudn khac nhu phan 1an
nung chay. Phan bon san xuat tir apatit thuong chira mot lwong Cd, c6 thé dat téi vai trim ppm [18]. Tuy
nhién, két luan cu thé can phai c6 sy hd trg ciia cac chi s6 danh gia dya vao chi sé nén nhu EF. Ham luong
ton luu céc kim loai con lai bién dong khac nhau & cac mau cho thdy luong kim loai nang tich lily tir nhiéu
ngudn nhur phat thai tir giao thdng, st dung nhién li¢u, str dung phan khoang.

Ma trén hé s6 tuong quan dugc trinh bay ¢ Bang 3. Can cir vao phén tich turong quan c6 thé danh gia su
gidng nhau hay khac nhau vé nguon gdc ciia cac nguyén t [19]. Cac nguyén t6, cac kim loai ning c6 hé s6
tuong quan cao c6 thé c6 ngudn gbe trong tu [10]. Nguoc lai khi c6 hé s6 tuong quan thip hoic trong quan
am c6 thé c6 ngudn gde khac nhau [20].

Két qua phan tich twong quan cho thdy Cd twong quan nghich va tuong quan thap véi cac kim loai con lai,
chimng t6 kha niang Cd va céc kim loai khac khong ciing ngudn phét sinh. Cac kim loai nang nhu Pb va Cr
¢6 tuong quan chit (r=0,747; p<0,05) cho thiy Pb va Cr c6 thé phat thai cing 1 ngudn, chét thai sinh hoat
hay bui kim loai ling dong. Nhom céc kim loai c6 tuong quan v6i nhau nhu Cu v6i Mn (r=0,62), Zn voi
Mn (r=0,839; p<0,01), voi Co (r=0,794; p<0,01), v6i Ni (1=0,752; p<0,05) c¢6 thé chung c6 chung ngudn
phat thai 14 chat diét nAm nhu Mancozet loai thuong dung & viing cam theo quan sat thuc dia. hay phan bon
vi lugng. Cac nguyén t6 vi luong nhu Cu c6 twong quan véi Mn (1=0.622, p<0.1) cho thdy ching c6 chung
ngudn phat thai.
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Bang 2 Ham lugng céc kim loai nang trong dat khu vyc khao sét (mg/kg)

Al Cd Pb Cr Cu Zn Mn Ni Co
TO1 3513 0,33 6,07 5,20 7,33 15,33 52,00 3,60 30,67
SD 527 0,05 0,91 078 1,10 230 780 054 460
TO2 4520 0,267 6,40 5,40 3,27 11,33 35,33 4,33 30,67
SD 678 0,04 0,96 081 0,49 1,70 530 065 460
TO3 4507 0,27 7,33 4,73 8,00 16,00 62,67 3,47 30,67
SD 676 0,04 1,10 071 1,20 2,40 940 052 460
TO4 5827 0,27 8,00 7,33 5,93 10,67 42,67 460 30,67
SD 874 0,04 1,20 1,10 0,89 1,60 640 069 460
TO5 4387 0,267 8,667 7,333 5,400 4,87 33,33 3,07 30,67
SD 658 0,04 1,30 1,10 0,81 073 500 046 460
TO6 6353 0267 8,000 7333 5933 1800 58,00 467 31,33
SD 953 0,04 1,20 1,10 0,89 2,70 870 070 4,70
TO7 5187 0,267 8,000 5,80 6,133 13,33 40,67 3,27 30,00
SD 778 0,04 1,20 087 0,92 2.00 610 049 450
TOS 6540 0267 8,667 7333 6600 3067 77,33 6,60 32,67
SD 981 0,04 1,30 1,10 0,99 4,60 11,60 099 490
TO9 4487 0,267 7,333 5,867 5,867 18,00 41,33 6,33 31,33
SD 673 0,04 1,10 0,88 0,88 270 620 095 470
TO10 5300 0,267 8,000 5,800 5,333 18,67 45,33 487 30,67
SD 795 0,04 1,20 0,87 0,80 2,80 680 073 460
Min 527 0040 0910 0710 0490 073 500 046 4,50
Max 6540 0333 8667 7333 8000 3067 7733 6,60 32,67
Trung binh 5062 0,273 7,647 6,213 5,980 15,69 48,87 448 30,93
QCVN 03- ] ) )
2023/BTNMT 4 200 150 150 300 72
Bang 3 Ma tran hé sb twong quan cua cac kim loai.
Cd Pb Cr Cu Zn Mn Co Ni
Cd 1
Pb -0,637" 1
Cr -0,349 0,747 1
Cu 0,375 0048  -0,170 1
Zn -0,018 0,164 0,065 0,326 1
Mn 0,080 0,186 0,100 0622 0839 1
Co -0,131 0,326 0,461 0126 0794 0717 1
Ni -0,253 0,193 0,299 0,008  0,752" 0419  0,814" 1

** Twong quan c6 y nghia & mtc 0,01 (2 phia).
*. Twong quan cé y nghia & mirc 0,05 (2 phia).

3.2 Panh gia tinh trang 6 nhiém kim loai ning trong tram tich theo cac chi sb
Hé sé 1am giau (EF)
Két qua danh gia theo chi sb 1am giau EF dugc trinh bay trong Hinh 2. Két quéa cho thiy chi s6 EF cua Cd
trung binh 1a 40,5 dao dong trong khoang 28,8 — 65,1; v6i Pb 1a 10,3 dao dong tir 8,3 dén 13,0 (Hinh 2a)
va déu >1,5 cho thay ngudn gbe 6 nhidm Cd, Pb 1a do con ngudi. Két qua tuong dong v6i nghién ctru cia
Wang et al., cho rang mirc d6 tich lity cta hai kim loai ndng nay so vO1 muc nén dat tuong Umg la dang ké
hon so véi cac kim loai ning khéc, c6 thé c6 anh hudng ctia ngudn phat sinh bén ngoai dén qua trinh tich
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lity Pb va Cd [1]. Trong truong hop Cu, Zn, Co, Hinh 2b, cho chi s6 EF trung binh cta Cu 1a 1,9 dao dong
tir 1,1 dén 3,1 va ctia Zn 13 3,2 dao dong tir 1,3 dén 5,1, Co la 28,0 dao dong tir 24,4 dén 37,8. Két qua cho
thay hau het céc gia tri EF déu > 1,5 ngoai trer Cu ¢ mau TO2 (EF=1,3), Zn ¢ TOS (EF=1,3), theo quan sat
thyc t& mau dat thu dugc ¢ 2 vi tri nay vira trong lai cam, it str dung thudc hon. Céc truong hop con lai nhur
Cr ¢6 EF trung binh 14 1,0 dao dong tir 0,9 dén 1,4; Mn 12 0,8 dao dong tir 0,6 dén 1,3; Ni 1a 0,9 dao dong
tir 0,7 dén 1,1. Cac gia tri EF déu < 1,5 da phan anh cac nguén 6 nhidm c6 thé chi yéu tir tu nhién.

Cd duoc chimg minh 14 c6 EF cao nhét trong dat néng nghiép. Ngoai yéu t do dic trung d¢a me [17] (ngudn
tu nhién) thi ngudn Cd do hoat dong con nguoi 13 tir viée sir dung phan 14n nung chay chira Cd [18] (diéu
tra thuc dia va trao d6i v6i nong dan da khang dinh nhu cau str dung 1an trong qua trinh 1am bdng cac vudn
cam 1a rat 16n). Mirc do tich lity Pb thdp hon mét chiit so v6i Cd va thé hién ddc diém phan b twong ddi
dong déu. Cac kim loai nang Cd, Pb, Zn, Cu c6 ngudn gdc do hoat dong con nguoi gay ra véi chi s6 EF>1,5.
Nguon 6 nhidm kim loai ning lién quan dén cac hoat dong néng nghiép, chang han nhu sir dung thudc trir
sau va thudc diét co, nude tudi bi 6 nhiém, sir dung bun thai do6 thi cho muc dich phan bon. Cac chit 6
nhidm kim loai ning nhu Cu, Pb va Zn tir cic chit phu gia ding trong xang va dau boi tron phat thai va
ling dong trong dét. Két qua twong tu cling duoc tim thiy trong bao céo ciia Nyiramigisha [3]
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Hinh 2 Chi sb 1am giau EF cua cac kim loai khao sat
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Chi sé dja hoa lgeo

Két qua xéac dinh chi sb dia hoa Igeo cac kim loai ning trong khu vire nghién ciru duge trinh bay trong Hinh
3. Két qua cho thay chi s6 Igeo cuia Cd c6 gid tri trung binh 14 -0,7 dao dong tir -0,8 dén -0,4; v6i Pb 1a -2,0
dao dong tir -2,3 dén —1,8; voi Cr 13 -4,6 dao dong -5,0 dén -4.4; véi Cu la -3,8 dao dong tir -4,7 dén -3,4;
v6i Zn 14 -3,3 dao dong tir -4,9 dén -2,2, véi Mn 1a -4,9 dao dong tir -5,4 dén -4,2, voi Ni la -4,7 dao dong
tur -5,2 dén -4,1; véi Co 12 0,12 dao dong tr 0,07 dén 0,20. Dya vao gié tri chi s6 Igeo cho thay gia tri Igeo
clia tit ca cac kim loai nang khao sat déu & mirc khong bi 6 nhiém, ngoai trir Igeo ctia Co nam trong khoéng
0 dén 1 12 mtrc ¢6 6 nhiém Sép xép theo thir t thi Igeo cuia Co>Cd>Pb>Zn>Cu>Ni>Cr>Mn.

Ddnh gid rii ro sinh thai tiém an

Két qua chi s6 danh gia riii ro tiém an E} cua cac kim loai nang duoc trinh bay trong Hinh 4. Két qua cho
thiy gia tri hé s6 rui ro sinh thai tiém tang ciia Cd trung binh 68 dao dong tir 67 dén 83, voi Pb 14 3,1 dao
dong tir 2,4 dén 3,5, voi Cr 14 0,12 dao dong tir 0,09 dén 0,15, voi Cu 1a 0,5 dao dong tir 0,3 dén 0,7; véi
Zn 1a 0,22 dao dong tir 0,07 dén 0,44; Mn 14 0,05 dao dong tir 0,04 dén 0,08; Ni 1a 3,17 dao dong tr 2,17
dén 4,66; v6i Co 1a 8,14 dao dong tir 7,89 dén 8,60.

1 Mn mNi mCr mCd mPb mCu =Zn mCo
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Hinh 3 Chi s6 dia hoa lgeo cac mau dat
100
g . Cd Mn . Pb Cr . Cu
“£80
S
5
<= 60
=
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Hinh 4 Chi s6 rui ro sinh théi tiém tang caa timng kim loai nang
Hé s6 rui ro sinh thai (Er') ctia Cd >40, theo Hakanson 1a mirc rui ro trung binh, duy nhét c6 mau TO1 c6
EL=83, muc rui ro dang ké. Trong khi, cac kim loai con lai déu c6 EE<40 muc rii ro thap [12]. Nhin chung,
kim loai nang trong 16p dat mat & hau hét cc vi tri khao sat c6 nguy co sinh thai tiém an ¢ mirc thap hodc

trung binh [20].
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3.3 Phan tich nguén 6 nhiém kim loai

Két qua PCA

N guén géc ctia kim loai ning trong cic mau dét bao gém nguén tuy nhién hoac nhan tao dugc xac dinh dua
trén phan tich thanh phan chinh (PCA). PCA da duoc hoan thanh duéi dang tap dit liéu dugc tiéu chuan
hoa dang bang va khong thtr nguyén. Tap dir liéu thd ctia cac kim loai ning bao gdm Cd, Pb, Cr, Cu, Zn,
Mn, Co va Ni c¢6 trong phan tich dir liéu. Tap dir liéu sir dung trong nghién ctru nay da vuot qua cac bai
kiém tra d6 cau cua Kaiser—Meyer—Olkin (KM0=0,64 > 0,6), cho thay sy phu hop cua dit liéu ddi voi PCA
[1]. Cac thanh phan chinh (PC) duoc giir lai khi c6 gia tri riéng >1, Hinh 5, Bang 4, cho thy ¢6 2 ¢6 gia tri
riéng dugc chon d6 1a PC1 ¢6 gia tri riéng 4,3 va PC2 ¢6 gié tri riéng 14 1,3. Hai thanh phan chinh (PC) nay
va phuong sai ciia chung da giai thich 70,4 % tong phuong sai, cu thé PC1, PC2 giai thich lan luot 13 54,2%
va 16,2 %, Bang 4.

Gia tri riéng
1

o

T T T T T T T T
1 2 3 4 S [ 7 g

S4 thanh phéan

Hinh 5 Mdi quan hé giira gia tri riéng va thanh phan chinh
Méi twong quan cua céac chi sé duoc trinh bay trong Bang 5, cho thay PC1 c6 tinh ddng bo cao v&i hau hét
cac kim loai c6 hé s6 tai >0,5 ngoai trur Ni (0,33). Trong do, Co la bién co tai trong cao nhat (0,85), cac bién
lién ké cao tiép theo 1 Pb (0,82), Mn (0,81) va Cu (0,77). Do Co va Pb c6 mbi twong quan chit (>0,6) nén
dugc loai ra. Co véi Mn, Cu 1an luot 14 0,50 va 0,51 (<0,6), Bang 6, nén duoc giit lai. Do do, chi Co, Mn
va Cu 1a bién duoc lua chon dai dién cho tap dir licu t6i thiéu tir thanh phﬁn chinh PC1. Nguén géc Co, Mn
va Cu c6 thé dén tir tir phan khoang da lugng, vi lugng va thudc diét nam (hoat chat chira goc Cu, Mancozeb:
chira Cu, Mn,Zn...).

Béng 4 Phan tich cac thanh phan chinh: Giai thich tong phuong sai

. Céc gié tri riéng ban dau Tong chiét ciia tai trong binh phuong
Thanh phan Téng Bién % Tong Bién %
1 4,333 54,158 54,158 4,333 54,158 54,158
2 1,299 16,243 70,401 1,299 16,243 70,401
3 0,974 12,179 82,580
4 0,731 9,137 91,717
5 0,383 4,786 96,503
6 0,161 2,016 98,519
7 0,088 1,094 99,614
8 0,031 0,386 100,000

Phuong phap chiét: Phan tich thanh phan chinh.

V61 PC2: PC2 c¢6 tinh ,déng b cao vo1 Zn va Mn voi tai trong lién quan, trong do, Zn la bién co tai trong
16n nhat (0,54), cac bién lién ké Mn (0,49). Do Zn ¢6 moi twong quan cao (>0,6) voi Mn (0,88), Bang 4,
nén dugc khong gitr lai lam dai dién. Nhu vay, chi ¢6 Zn 1a bién dugc lua chon lam dai dién cho MSD tur
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thanh phan chinh PC2. Ngudn Zn x4m nhdp vao mdi trudng chi yéu do hoat dong néng nghiép, sir dung
phan bon vi luong va thude diét nam.

Ngudn PC1 va PC2 c6 thé déu xac nhan ngudn kim loai giy 6 nhiém chi yéu tir con nguoi thong qua qua
trinh sir dung phan bon, thudc bao v¢ thuc vat tai khu vuc nghién ctru.

Tu ket qua nghién ctru cho thdy ngudn 6 nhiém kim loai ning chi yéu do hoat dong nhén tao dwa trén cac
chi s6 EF. Hon nita, phan tinh thanh phan chinh (PCA) cting xac nhén nguon 6 nhiém c6 tir hoat dong ndng
nghi€p do str dung phén bon da vi lugng va hoa chat diét nam. Dé giam tong luong kim loai ning, can kiém
soat chat ch& s6 luong va chit luong phan bon sur dung. Sy tich tu kim loai nang trong dat 1a mot qua trinh
dong, chiu anh huong cua nhiéu yeu t6. Can thlet 1ap mang ludi giam sat dé theo dai lau dai nhimg thay doi
chat luong dat, mang ludi nay co thé cung cap thong tin chinh xac va cap nhat cho ngudi ra quyét dinh. N6
dam bao rang cac nguy co ctia kim loai ning ddi véi co thé con nguoi 1a ¢6 thé kiém soat dugce [20]

Bang 5 Twong quan giira cac chi s6 chét lugng trong cac PC

Ma tran thanh phén
Thanh phéan
1 2

Cd 0,745

Pb 0,819 -0,370
Cr 0,726 -0,472
Cu 0,770

Zn 0,705 0,543
Mn 0,811 0,490
Co 0,852 -0,377
Ni 0,328 0,357

M&i phuong phap déu c6 nhitng uu va nhugc diém riéng. Cac chi sb EF, Igeo, E} déu xac nhan Cd 13 kim
loai ning déang duoc quan tim trong moi trudong dat trong ving nghién ciru. Tuy nhién, phan tich PCA
khong cho thay diéu d6, diéu nay cé thé dugc giai thich do PCA duoc phan tich trén tap dir liéu tong thé
khong xem xét riéng ré tirg nguyén td. Ly giai tuong tu cling duge tim thiy trong nghién ctru cia Zhiyuan
et al [15]

4 KET LUAN

Nghién ctru da xac dinh hau hét cac kim loai nang (Cu, Zn, Pb, Cd, Cr, Mn, Ni va Co) déu nim trong gioi
han cho phép ciia QCVN 03-MT:2015/BTNMT. Cac chi s6 EF cua Cd, Pb, Cu, Zn, Co chi ra nguén 0
nhidm xuat phat tir con ngudi, trong do, EF ciia Cd, Pb 1a 16n nhat. Chi s6 dia hoa Igeo cho thay dat chua
bi 6 nhiém kim loai nang, theo thir ty Igeo cia Cd>Pb>Zn>Cu>Ni>Cr>Mn; chi s6 danh gia rui ro tiém an
cho thay Cd & murc rui ro trung binh va dang ké. Phan tich PCA cho thay ngudn gbc ngudn 6 nhidm kim
loai néng chu yéu tir qua trinh st dung phén bon da lugng (phén lan nung chay), vi luong va thudc diét
nam. Két qua nghién ciru da cung cap thong tin toan dién va cap nhét hon dé gop phan quan 1y thyc hanh
ndng nghiép dat tot hon bao gdm ¥ thirc sir dung phan bon va thube diét nam.

Loi cam on
Nghién ctru ndy dugc sy hd trg cta cdc sinh vién DHQLMT 14 & DHQLMT 15, Vién KHCN & QL Mbi
truong. Chiing t6i cam on cac y kién gop y cuia cac nha khoa hoc phan bién dé€ ban thao co6 chat lugng hon.
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ANALYSIS OF SOURCES OF HEAVY METAL ACCUMULATION IN
SOIL OF ORANGE GROWING AREA IN TRA ON, VINH LONG
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Abstracts

Intensive cultivation of orange trees in Tra On district, Vinh Long province has the ability to accumulate
heavy metals, which will be detrimental to the ecosystem. The source of heavy metal accumulation in soil
can be from natural and artificial sources. The purpose of the study is to evaluate the level of heavy metal
pollution in soil in orange growing areas in Tra On district, Vinh Long and determine the source of pollution
of these metals in soil. In this study, the heavy metal content of orange growing soil in Tra On district, Vinh
Long Province was collected and determined. Methods that have been used for assessment include
comparison with soil quality standards (QCVN 03:2023/BTNMT), using assessment indices based on
background approaches and identifying sources of metal pollution. based on correlation analysis, principal
component analysis (PCA). The results showed that the investigated heavy metals (Cu, Zn, Pb, Cd, Cr, Mn,
Ni and Co) of soil samples in the study area did not exceed standards; The enrichment index EF shows the
source of pollution from human activities; Igeo geochemical index and potential ecological risk index
showed that Cd is the higher risk heavy metal. Statistical analysis including correlation analysis and PCA
analysis showed that heavy metal pollution in the study area comes mainly from the use of fertilizers and
fungicides. The results of this study provide basic data for farmers and managers in controlling local
agricultural practices.

Key words: EF index, Igeo, PCA analysis, heavy metals, orange growing soil
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