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Abstract: The overuse of copper (Cu) fungicides has resulted in an accumulation of Cu in the
orange-growing soil in Cao Phong district, Hoa Binh province. In this study, we analyzed the
fractionation and accumulation of Cu in soils treated with two types of fungicides: Norshield
86.2WG and Epolists 85WP. Using vetiver grass has been known as a approach to immobilize
heavy metals in soil, herein, its effect on the fate of Cu was also considered. The bioavailability of
Cu was relatively high for both the tested soils treated with Norshield 86.2WG (~9.82-11.03%) and
Epolists 85WP (~8.46-10.79%). Noting that Cu in different fractions increased following the order
F1 (water soluble) < F2 (exchange adsorption) < F3 (special adsorption) < F4 (bound with Fe/Al
hydroxide) < F5 (bound to organic matter) < F6 (remaining form). The use of vetiver grass resulted
in different accumulation levels of Cu between natural soil (9.5 £ 0.53 ppm) and Cu-added soils
(from 16.17 + 1.72 to 27.13 + 1.31 ppm). The application of Norshield 86.2WG and Epolists 85WP
has exacerbated the contamination of soil by Cu, therefore, to manage and enhance soil health in
this area, we need to consider reducing the use of fungicides in the orange-growing areas.
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Str dung c6 Vetiveria zizanioides (L.) Nash dé xtr 1y

dat trff)ng cam 6 nhiém déng do lam dung thudc diét nam:

Nghién ctru truong hop & Cao Phong, Hoa Binh

Tran Thi Tuyét Thu'”, Pao Thi Trang?, Pham Thi My Phuong?

lTrwo“ng Pai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia Ha Noi,
334 Nguyén Trai, Thanh Xudn, Ha Ngi, Viét Nam
2yién Nghién cvuru va Phat trién vung, 70 Tran Hung Pao, Hoan Kiém, Ha Néi, Viét Nam

Nhén ngay 03 thang 3 nam 2023
Chinh stra ngay 31 thdng 03 nam 2023; Chap nhan dang ngay 10 thang 4 nam 2023

Tém tit: Viéc lam dung thubc diét ndm chira déng (Cu) d3 dan dén sy tich tu Cu trong dét tréng
cam tai huyén Cao Phong, tinh Hoa Binh. Nghién ctru nay danh gia qua trinh chuyén héa va tich liy
céc dang Cu trong dat du6i anh huong cua hai loai thube diét nam: Norshield 86.2WG va Epolists
85WP. Bén canh d¢, vai tro cua co Vetiver dbi voi su ¢b dinh Cu trong dit ciing dugc quan tam
nghién ctru. Kha ning d& tiéu sinh hoc ciia Cu twong ddi cao trong dét thi nghiém bd sung Norshield
86.2WG (~9,82-11,03%) va Epolists 85WP (~8,46-10,79%). Pang cht y 14 Cu ¢ cic dang khac
nhau ting dan theo thir tw: F1 (hoa tan trong nuéc) < F2 (hip phu trao ddi) < F3 (két tua cacbonat)
< F4 (lién két voi hydroxit Fe/Al) < F5 (lién két véi chat hiru co) < F6 (dang con lai). Co Vetiver
cho thay & mic do tich lity Cu khac nhau trong dat ddi chung (9,5 £ 0,53 ppm) va dat bo sung Cu
(tir 16,17 + 1,72 d&én 27,13 + 1,31 ppm). Sir dung Norshield 86.2WG va Epolists 85WP d4 lam ting
nguy co 6 nhiém Cu trong dat, do d6, viéc giam thiéu cac hoa chat nay trong cac khu vuc trong cam

nén dugc dua vao chién lugc quan 1y dat.

Tir khéa: Cam Cao Phong, thude diét ndm, 6 nhidm dong, tich liy dong, co Vetiver.

1. Mé diu

Cay c6 mui (Citrus L.) thuoc ho Rutaceae
va ho phu Aurantioide, gdm: cdy cam, chanh,
quyt, budi duge trong phd bién & 140 qubc gia
trén thé gidi thude cac ving khi hau nhiét déi va
can nhiét d6i 4m. Viét Nam la mot trong s6 20
qudc gia c6 téng san lugng cdy cdé mui cao nhat
toan cau, v4i dién tich dat trong cdy co mui
256,86 nghin ha va tong san luong qua 2,46 triéu
tan (FAO, 2021). Véi dic thu trong doc canh mat
do day 400-500 cay ha?, c6 nhidu noi 1én dén

" Tac gid lién hé.
Bia chi email: tranthituyetthu@hus.edu.vn
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600-700 cay ha, lai chiu tic dong cta thoi tiét
khi héu nén gap rat nhiéu dich bénh hai do con
trung, tuyén tring, nim, vi khudn va vi rat.

Str dung thudc diét ndm chira dong (Copper
fungicides) dé phong trir bénh hai cdy co6 mui da
gy ting tich lily dong (Cu) trong dat. Minh
chtng, tai viing trong cam tap trung & huyén Cao
Phong, tinh Hoa Binh d4 sir dung rat nhiéu thude
diét ndm trong kiém soat bénh hai, lam tang
lwong Cu bd sung vao dit & mirc cao hon 3-4 1an
quy dinh cta Chau Au (~ 4 kg ha’ nam™), cao
nhat trong nim 2019 14 17,3-18,51 kg Cu ha’
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nim™. Tong luong Cu trong 14 cam banh té tai
cac vuon nay sau mot thang phun thudc da dat
28,54-138,86 mg trong 1 kg sinh khi 14 kho va
Cu tich lily trong cd AXxonopus compressus moc
dudi tan cay cam dat 90-140 mg trong 1 kg sinh
khéi c6 kho [1]. Thude diét ndm chira Cu c6 thoi
gian t6n luu lau ngay trén bé mit 1a va qua cam.
Luong ton du trong 14 cam sau 56 ngay phun
Cuz0, Cu(OH)2 va Cuz(OH)sCl la 144,3; 160,3
va 118,7 ppm, theo thtr ty [2]. Qua trinh ling
dong va tich lity Cu vao dat theo nudc mua, nudc
tudi va phan hiy tan du hiru co da lam tang ham
luong Cu trong 16p dat mit tai nhiéu vuon trong
cam lau ndm & Cao Phong. Trong d6, Cu tich Iy
nhiéu nhét & d6 sau 0-30 cm, roi giam dan theo
d6 sau phau dién dét, va cha yéu dugc c¢d dinh
trong cac hop phdn hitu co va khoang sét. Tai
vuon cam 17 nam, & d9 sdu 0-10 cm tich liy
239,6 mg Cu kg'* dat va 327,7 mg Cu kg™ sét, va
sét dugc xac dinh 1a hgp phan chinh lam ting
cuong sy tich liy Cu trong dit. Muc d6 tu keo
ctia khoang sét khi bo sung mudi dong va thude
diét nAm vao dat giam dan tir: CuSO4 > Nano Cu,
Copperion 77WP, Norshield 86.2WG > PN
Coppercide > Epolists 85WP > Curenox OC
85WP [3].

Trong dét, Cu ton tai chu yéu 1a Cu (I) &
dang tu do va tao phtrc dang chelat linh ddng voi
céc axit hitu co khéi lugng phan tir thip trong
dung dich dét, ddng thoi, hap phu trén bé mit keo
dat (khoang sét, hydroxit Fe/Al va chét hitu co).
Muc do rii ro phu thudc vao kha nang dé tiéu
sinh hoc cta Cu trong mdi loai dat co tinh chat
khac nhau. O cung luong Cu bd sung vao dat
nhung khi ty 1¢ % chét hitu co va sét cang cao thi
Cu duoc hap phy cang 16n. Kha nang hip phu Cu

trong dat trong cay c6 mui & Cao Phong (53%
sét) cao hon dat phu sa & Phu Cir (Hung Yén)
(45,7% sét) va thap nhét 1a dat xam bac mau ¢
Hiép Hoa (Bic Giang) (36,1% sét) [4].

Trude thyc trang, dat trong cay c6 mui & Cao
Phong dang bi doc hda nghi€m trong va giam
nhanh v¢é dién tich. C6 Vetiveria zizanioides (L.)
Nash, goi tat 1a ¢ Vetiver, dugc biét dén 1a loai
thuc vat ¢6 sinh khdi cao, c6 thé tréng xen trong
vuon cam dé cai tao do phi va xir Iy dat 6 nhiém
[5]. Ham luong Cu tich liy trong co Vetiver
dugc trong trong dat vuon dat 10,52-39,11 ppm
va trong dat thai mo dat 126,01-165,43 ppm [5].
Nghién ctru nay danh gia anh hudng cta 2 loai
thudc diét nam Norshield 86.2WG va Epolists
85SWP duge sur dung phd bién & Cao Phong dén
c4c dang ton tai ciia Cu trong dat [am co O kiém
so4t hoa chét trir bénh ciy co mui va dé xuat giai
phép tmg dung c6 Vetiver dé xtr Iy dat 6 nhiém Cu.

2. Vat liéu va phwong phap nghién ciru
2.1. Vit liéu nghién curu

Dit thi nghiém: dét dung trong 2 thi nghiém
1a dat xam feralit (Ferralic Acrisols) dugc iy ¢
d6 sau 0-30 cm trong vuon tréng cam lién tuc tir
nam 1980 dén nay 1a 4 chu ky tai khu 1 thi tran
Cao Phong, huyén Cao Phong. Dt c6 phan ting
rit chua (pHkcl = 4,44, d0 chua thuy phan
Hyp = 3,67), cacbon hiru co (OC) ¢ mic trung
binh thap (1,38%), dat giau sét (59,54% sét) va Cu
tong s6 (Cu) 1a 114,4 ppm, cao hon QCVN 03-
MT:2015/BTNMT quy dinh 1a 100 ppm (Bang 1).

Bang 1. Tinh chét cta dat trong cam trude thi nghiém

He . Cép hat (%) Cuss
PHio | PHeer | (megrao0 gaiy | OC (%) Set Limon Cat ppm
533 | 444 3,67 1,38 59,54 19,26 21,20 1144

Hoa chét thi nghiém: thanh phan héa hoc cua
2 loai thudc diét ndm Norshield 86.2WG va
Epolists 85WP duogc trinh bay chi tiét trong
Bang 2. Trong d6, hoa chat Norshield 86.2WG
chira 71,20% Cu nguyén chat, & dang ton tai

Cu20, Cu hoa tri I, kich thude 296,5 nm, duogc
boc boi cac polyme chira nhidu nhém chuc,
¢6 ham lugng chét hiru co hoa tan (DOM) cao
11,90 mg g?, thé zeta -35,9 mV; Hoa chét
Epolists 85WP chira 49,70% Cu nguyén chét, &



46 T.T. T. Thu et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 39, No. 2 (2023) 43-51

dang t6n tai Cu(OH)sCl, Cu hoa tri 11, c6 kich
thudce 1,566 um, DOM thap 2,08 mg g va co ty

1¢ cac nhom chic thap hon so v6i Norshield
86.2WG , thé zeta -50,3 mV [3].

Bang 2. Thanh phan héa hoc ctia hoa chit diét nAm chira dong

, . Kich £ X .
Hoa chét Dang ton tai Hoa 1 Cu (%) DOMl thudc The zeta Q,u oc ga
(mgg?) (nm) (mV) san xuat
Norshield 86.2WG C“prgﬁjoox'de cu(l) | 7120 | 11,90 296,5 -35,9 Na Uy
. Oxychloride o
Epolists 85WP CuOHyCl | CuD | 4970 | 208 1566 50,3 An Do

(Ngudn: D. T. Trang va nnk, 2021) [3].

C6 Vetiver thi nghiém: giéng co Vetiveria
zizanioides (L.) Nash dwgc nhan hom trén nén
cat sach c¢6 bd sung dung dich dinh dudng dé
dam bao khong cé sy tich liy Cu trong cay
gidng, sau d6 cac nhanh c6 banh té duoc cit bang
nhau véi kich thudc 25 cm va tach roi nhau trudce
khi trong vao dat.

2.2. Phuwong phadp nghién curu

Thi nghiém 1: muc dich nham danh gia anh
huéng cua 2 loai thuéc diét ndm Norshield
86.2WG va Epolists 8SWP dén dang tdn tai cua
Cu trong dat. Can cir vao thuc té sir dung thude
diét nam chtra Cu trong phong trir bénh hai cam
¢ Cao Phong dé bo tri thi nghlem [1]. Thi nghiém
gdm c6 9 cong thirc, mdi cong thirc thi nghiém
(CTTN) duoc lap lai 3 lan, trong d6 gom co 01
cong thie ddi chimg CTO khong bo sung thude
diét nam, 4 CTTN (CTIN, CT2N, CT3N va
CT4N) bd sung Norshield 86.2WG twong ting
voi luong 10, 15,20 va 30 kg Cuha'va4 CTTN
(CT1E, CT2E, CT3E va CT4E) b6 sung Epolists
85WP tuong tng voi lugng 10, 15, 20 va 30 kg
Cu hal. Can 100g dat da ray qua rdy 2 mm cho
céc hop nhua c6 thé tich 200 ml ¢6 nip thong
khi, r6i b sung lwong hoéa chit Norshield
86.2WG va Epolists 85WP twong tng véi mdi
CTTN. Sau d6, thém 40 ml nuéc cit va duy tri
d6 4m 40% (twong tmg voi d6 4m trong vudn sau
khi tudi hodc sau nhitng ngay mua). Can cir vao
thuc té tai dia phuong phun thude kiém soat bénh
hai v6i tin suat trung binh 1 thang 1 1an, va khi
dich bénh bung phat manh phai phun 1 thang 2

lan dé dat mau & diéu kién phong thi nghiém
trong thoi gian 15 ngay. Sau d6, cac mau dat
duogc dem siy kho ¢ 70 °C dén khdi luong khong
db6i rdi nghién min trong cbi st dé xac dinh céac
dang ton tai ctia Cu va pHio, PHkci trong dat.

Thi nghiém 2: muc dich nham danh gia kha
nang tich iy Cu cua co Vetiver tréng trén nén
dat 6 nhiém Cu. Thi nghiém gdm 5 cong thirc,
mdi CTTN dugc 13p lai 3 1an. Can chinh xac 3
kg dat kho khong khi di rdy qua rdy 2 mm cho
vao mdi chau thi nghiém. Tuong ung véi cac
cong thuc tu CTO (déi chung), CT1, CT2, CT3
va CT4 tién hanh bd sung 0, 100, 200, 300 va
400 mg Cu kg dit, sau d6 ddng nhét, thém nudc
cat dé duy tri do am 40% roi trong vao mdi chau
3 cay co Vetiver. Theo doi thi nghiém trong thoi
gian 60 ngay (tmg véi thyuc té ngudi dan thudong
cit ¢o 60-90 ngay 1an™), thu sinh kh01 rira sach
dudi voi nudc, trang lai bang nudc cit, cit nho,
sdy kho, nghién min dé phan tich Cuss.

Phan tich miu dat va miu co: cac chi tiéu
tinh chat dat, ham luong Cuss, Cu dé tiéu (Cug)
trong dat va Cu trong c6 Vetiver dugc phan tich
theo cac phuong phép chuan hién hanh. Chiét Cu
c6 kha ning dé& tiéu sinh hoc biang mudi
CH3COONHj4 1IN tai pH 4,5 (ty 1€ 1:5). Pha Cuss
trong dat va trong co bang HCI va HNOs dic
(3:1) trong 10 vi séng.

Thanh phén héa hoc cua thudc diét nim:
duogc ké thira tir két qua nghién ctru cua Dao va
nnk (2021) [3]. Kich thuéc hat cua thanh phan
thudc diét nam dugc xac dinh bang may do kich
thude hat (Malvern Zetasizer Nano ZS), ham
luong Cu thuc té cua thudc diét nAm duoge xac
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dinh theo quy trinh: can 0,25 g mau ran cho vao
ong Teflon 20 ml chiu nhiét, r6i thém 10 mL
HNO3 dam dac (Merck) va gia nhiét trong 10 pha
mau vi séng & 200 °C trong 30 pht, sau d6 lam
ngudi mau dén nhiét do phong, dinh mirc 1€n 100
mL bang nudc deion. Cuél cung, dinh luong Cu
trong dung dich da pha mau bang phuong phap
quang pho hép thu nguyén tor AAS. Vi cic
polyme xudt hién dudi dang hop chat ciia thude
diét nAm nén ching c6 thé dugc giai phong &
dang hoa tan (DOM) va tham gia vao cac tuong
tac voi keo sét, do do, DOM ciing duoc phan tich
bang may phan tich TOC (Sievers M5310 C).

Chiét cac dang ton tai cua Cu trong dat: bing
phuong phép chiét lién tuc [6] ¢6 hiéu chinh nho.
Quy trinh chiét duoc thuc hién nhu sau: can 1 g
dat cho vao dng Teflon 20 ml chju nhiét, rdi thém
10 ml nuéc cat pH = 7, lac trén may lic trong 1
gi0, li tam thu F1 (dang hoa tan trong nudc); sau
do, thém 10 ml CH3COONH4 1M pH = 7 vao
phan cin sau thu F1, lc va li tAm thu F2 (dang
hap phu trao d6i); cin con lai thém 10 ml
CH3;COONH; 1M pH = 5, lac rdi li tm thu F3
(dang hip phu dic biét va lién két voi CO3?);
thém 10 ml NHOH.HCI 0,04M trong
CH3COOH 25% vao phin cin, lic & 60 °C, li tim
thu F4 (dang lién két vé6i oxit/hydroxit
Fe/Al/Mn); Tiép tuc thém 7,5 ml dung dich H,0,
30% (pH = 2) vao phan cin lic déu, sau dé gia
nhiét & 80 °C trong 5,5 gio, dé ngudi, thém
2,5 ml CHsCOONH, 3,2M trong HNOs 20%, lac
trong 30 phut thu F5 (dang lién két v6i chat hiru
co); va cubi cing, phan can du con lai thém
10 ml axit HCl 7M, dun lién tuc trong 6 h dén
khi g?m can, thém 1ml dung dich HNO3 2M, dinh
mtc 1én 10 ml, dé ngudi thu F6 (dang con lai lién
két voi khoang sét va cac hop phan khac).

Ham lugng Cu trong céc dung dich pha mau
dat, mau co va thude diét nAm va dung dich chiét
lién tuc dugc do trén may quang phd hip thu
nguyén tir (AAS 280FS Agilent).

Xt 1y théng ké s6 liu: xu 1y s6 lidu va vé 46
trj trén Excel. Két qua dat dugc trong Bang 3 va
Bang 4 1a gié tri trung binh (Mean) cta 3 lan lip
lai (n=3) trong mdi CTTN va d6 léch chuén + SD
(Standard Deviation) md td4 d¢ phan tan cua
khoang gia tri dit liéu so voi gia tri trung binh.

3. Két qua nghién ctru

3.1. Anh huéng ciia thude diét nam dén tich lity
cdc dang Cu trong dat

Két qua ctia thi nghiém 1 cho thiy trong cac
CTTN dugc bd sung thude diét nim Norshield
86.2WG va Epolists 85WP déu c6 Cuss va Cug
tang so voi dbi chimg, luong ting ty 18 thuan véi
lwong Cu bd sung vao dat. Ty 1 cac dang ton tai
ciia Cu trong dat duoc b sung 2 loai hoa chat
van tuan theo quy luat chung nhu trong nghién
ctru [1], ting dan theo thir tu tir F1 > F2 > F3 >
F4 >F5 > F6. Trong d6 Cu ton tai chu yéu &
dang F6, chiém ti 18 cao nhat 79,46-83,54%
trong cac CTTN bo sung Norshield 86.2WG va
80,66-83,39% trong cac CTTN b sung Epolists
85WP. Dic biét chu y 1a Cu ¢ dang F1 va dang
F3 trong cac CTTN bo sung Norshield 86.2WG
déu cao hon Epolists 85WP va lugng hoa tan
tang dan theo luong bd sung 10-30 kg Cu ha'l,
nguoc lai, Cu & dang F2 trong cac CTTN bd sung
Norshield 86.2WG lai thip hon Epolists 85WP
(Bang 3 va Hinh 1a, b). Nguyén nhan c6 thé lién
quan dén sy khac nhau vé thanh phan hoa hoc
ctia 2 loai héa chat (Bang 2). Dang ton tai cua
Cu trong Norshield 86.2WG 1a dong oxit
Cu.0 (71,20% Cu), Cu (), c6 kich thudc nano,
con Cu trong Epolists 8SWP ¢ dang phtic
chat Cu(OH)sCl, (49,70% Cu), Cu (l1), c6 kich
thude pm.

Mac du ty 1& DOM/Cu trong Norshield
86.2WG cao hon Epolists 8SWP nhung do kich
thuéec hat nhd hon nén Cu trong Norshield
86.2WG c6 kha ning phan ly trong nudc t6t hon
dé thuc hién cac phan tng hoa hoc vai cac hop
phan dic biét trong dat manh hon. Két qua nay
phu hgp véi nghién ctru [3] da chi ra kha nang
keo tu ciia Cu trong hoa chit Norshield 86.2WG
cao hon Epolists 85WP. Theo do, cac hat thube
diét nAm c6 thé xuat hién dudi dang keo trong
dung dich dt s& twong tac v6i keo dit va cac loai
thudc diét nAm co thanh phﬁn hoéa hoc khac nhau
vé kich thudc, ham luong DOM va Cu? hoa tan
¢6 anh huéng nhiéu dén tinh chit cua keo sét &
muc d6 khac nhau. Do d6, viéc st dung nhiéu
thudc diét nam chira Cu c6 thé 1am ting kha ning
keo tu sét va tich lily Cu trong dat. Bang 3 ciing
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cho thdy phan Cu con lai & dang F6 trong céc
CTTN bd sung Epolists 85WP cao hon
Norshield 86.2WG . Theo Iy thuyét, thi dang Cu
con lai nay chii yéu 1a dang lién két bén viing véi
céc khoang sét va nhitng hop phan khac [6]. Tuy
nhién trong nghién ctru nay khong loai trur lugng
Cu ton du trong hoa chét chua duoc hoa tan hoan
toan boi nude va axit yéu nén van con lai ¢ dang
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hop chat nhiéu hon va da dugc pha bang dung
dich cuong thity. Nhu vay, & ciing mét liéu lugng
Cu duoc bo sung trong 1 thoi diém xir Iy hoa chat
thi hi€u lyc hoa tan Cu trong nudc cua hoa chét
Norshield 86.2WG cao hon Epolists 85WP nén
s& tang hiéu qua kiém soat bénh hai hon nhung
ciing tiém an thém rui ro dbi v6i moi trudng dat.

Bang 3. Két qua do chua va cac dang Cu trong dat thi nghiém 1

<
[ )
=

Déi ching

Thi nghiém b sung Norshield 86.2WG

Thi nghiém b sung Epolists 85WP

(@]
1
—
zZ

CTo0

CTIN

CT2N

CT3N

CT4N

CT1E

CT2E

CT3E

CT4E

Céc dang Cu trong dit (ppm)
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=
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7
w

12,25+0,35

13,13+0,39

14,25+0,01

14,84+0,02

16,45+0,02

13,32+0,06

13,6+0,02

14,1340,22

15,04+1,76

n
SN

1,0£0,15

1,11+0,32

1,24+0,09

1,28+0,01

1,65+0,01
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Hinh 1. Két qua ham luong cac dang Cu trong dét sau 15 ngay b sung Norshield (a) va Epolists (b).

Trén Bang 3 va Hinh 2 cho thay Cug ton tai
& cac dang (F1, F2 va F3) trong cac CTTN déu
cao hon so v6i ddi ching (10,96+0,31 ppm),
chiém ty 1& 9,82-11,03% khi b6 sung Norshield
86.2WG va 8,46-10,79% khi bd sung Epolists
85WP. Va luong Cug tang ty 1€ thudn voi luong
Cu bd sung vao dat, tang tu 11,73+0,35 dén
13,72+2,83 ppm khi b6 sung Norshield 86.2WG
vatir 9,96+2,04 dén 13,42+1,58 ppm khi bd sung

Epolists 85WP. Két qua di chi ra luong Cug &
cac CTTN bo sung Norshield 86.2WG déu cao
hon so véi bo sung Epolists 85WP. Pang chu y
1a & luong bd sung 10 kg Cu ha d3 ting Cug
nhiéu nhét 1 1,17 ppm. Nguyén nhén lién quan
dén Cu trong Norshield 86.2WG c6 kich thudc
nano nén dé hoa tan, déng thoi thanh phan hoa
hoc cta Norshield 86.2WG chira ty 1€ DOM cao
hon, chira nhiéu nhom chitc COOH hon [3] nén
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luong H* phén li nhiéu hon di gép phan lam ting
tinh linh dong cia Cu trong dung dich dat
(Bang 3). Do Cu rat doc véi vi sinh vat (VSV)
dat nén khi ting Cug sé tic dong dén hé sinh thai
dat. Kha nang chéng chiu ciia VSV dit giam dan
tir ndm r& > vi ndm > xa khuan > vi khuan gram
(+) > vi khuan gram (-). Enzim nhay cam nhit
v6oi Cu la phosphataza > dehydrogenaza >
R-glucosidaza >> ureaza [7]. Theo ddc tinh cua
thudc, mirc d6 gdy doc giam dan tir: Cu? > nano
Cu® > nano Cu(OH), > nano CuO > Cu ¢ kich
thude um [8]. Sau 24 gid bo sung 100 mg Cu
L1 vao dat trong cam Cao Phong, du tong luong
Cu hép phu dat 98,96% va chi con lai 1,04 mg
Cu L™ trong dung dich dat nhung da gay giam
manh thanh phan va sb luong VSV tong so, glam
tir 25 x 103 CFU gt dit xudng 10 x 10° CFU g
dat, giam 40% so v6i ddi chung [4].

18 - Norshield 86.2 WG

. . i

0 >
pC 10 15 20 30

Lwong Cu bé sung (kg/ha)

Epolists 8SWP

Cu dé tiéu/ tong sb (%)
o

Hinh 2. Ty 1é Cu dé tiéu so véi Cu téng s6
trong dat sau 15 ngay bo sung Norshield 86.2WG
va Epolists 85WP.
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Tu thuc té nay, cho théy viéc str dung nhiéu
héa chit Norshield 86.2WG va Epolists 85WP
déu c6 thé gdy nén nhitng tic dong tirc thoi hodc
rai ro tiém an ddi v6i hé sinh vat dét va cay trong.
Vi vy, giai phap trong thir nghiém co Vetiver
xen canh trong vuon cay ¢6 mui dugc cho la phu
hop dé cai tao do phi két hop véi xir 1y dat bi 6
nhiém Cu bang bién phép sinh hoc.

3.2. Tich lity Cu trong co Vetiver

Két qua thi nghiém 2 déanh gia su tich 1ty Cu
cua co Vetiver trong trén dat gay 6 nhiém Cu cho
thay, voi lugng bd sung Cu tur 0, 100, 200, 300
va 400 ppm sau 60 ngay da tang tich lity Cu trong
c¢6 Vetiver & cac CTTN so véi dbi chimg (Bang
4 va Hinh 3). Trong d6 luong Cu tich liy thip
nhat & CT013 9,5+ 0,53 ppm va ting cao tir CT1
dén CT3, va dat cao nhat & CT2 1a 27,13 + 1,31
ppm, sau d6 giam ¢ CT3 va giam manh & CT4,
& luong Cu bo sung cao nhit 400 ppm thi chi tich
lay 16,17 + 1,72 ppm. Nhu véy, c6 thé thiy duoc
khi Cuss trong dat tang tir 414,4 dén 514,4 ppm
va Cug: trong khoang 15,7-25,23 ppm dé c6 biéu
hién anh huong dén sy tich lily Cu trong cdy co
Vetiver thi nghiém. Két qua nay phu hop voi
nghién ciru cua Liu va nnk (2009), sau 9 tun
trong co Vetiver trén nén dat gy 6 nhiém Cu thi
& lwong bo sung 500 ppm c6 lugng Cu tich liy
trong co giam so v6i lwong bd sung 100 ppm
va giam rat manh & lugng bd sung 1500 dén 3000
ppm [9].

Bang 4. Két qua ham luong Cu trong dat va trong co Vetiver & thi nghiém 2

CTTN CTO CT1 CT2 CT3 CT4
Luong Cu bd sung (ppm) 0 100 200 300 400
E:ptgsngong dat trude trong c6 114,4 2144 314,4 414.4 514,4
Ca trong dat sau 60 ngdy thi | a1 4 619 | 294+031 | 813124 | 157413 | 25.23+1,16
nghiém (ppm)
(Tsslrln;uy Cu trong c6 Vetiver 95+0,53 | 2157+1,15 | 27,13+1,31 | 2553+ 1,39 | 16,17+ 1,72
Ha s6 tich Iy sinh hoc (BAF) 0,08 0,10 0,09 0,06 0,03
Lugng Cu duoc lay khoi dat tir
sinh khéi c6 Vetiver (kg ha 0,2 0,45 0,57 0,53 0,34
nim™)”

MLuong Cu dugc lay khoi dit boi cé Vetiver trong trong diéu kién thuc té thu dwoc 20 tan kho hal nam™.
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Hinh 3. Quan h¢ gitra Cu tich lity trong co Vetiver
va Cuq: trong dat sau 60 ngay thi nghiém.

Mic du, Cu 1a nguyén té vi luong thlet yéu
trong C4cC enzim, protein va cac chat truyen dién
tir dé dam bao duy tri moi hoat dong ctia té bao,
tuy nhién, véi dic tinh hoa hoc ciia Cu t6n tai &
cac trang thai oxi hoa-khir véi hai dang hoa tri
Cu (I) va Cu (II) nén khi thira Cu s& gy ra nhidu
16i loan chuyén hoa trong té bao do sy hinh thanh
cac goc oxi tu do ¢o hoat tinh (Reactive Oxygen
Species, ROS) gy ton hai dén cdu trac cua cac
DNA, protein va mang té bao [10]. O ham luong
Cug; trong dat < 5 ppm thuc vat bi thiéu Cu, &
ham luong 15-30 ppm gay doc cho thyc vat va
trén 30 ppm gay doc nghiém trong [11]. Hinh 3
mo ta mdi quan hé giira tong luong Cu dugc tich
lity trong c6 Vetiver va Cug trong dat thi nghiém
cho thdy, & lvong Cu bd sung 300, 400 ppm vio
dat thi Cug ting 1én nhung sy tich lity Cu trong
co Vetiver lai giam dan so véi lugng Cu bé sung
200 ppm. Trong dat ddi chiang CTO (hién trang
dat tai vuon) co Cu téng s6 114,4 ppm, sau 60
ngay tréng co thi Cug trong dét giam manh, con
0,84 ppm va & CT1 b sung 100 ppm Cu con
2,94 ppm, déu & muc thiéu hut Cu cho cay c6
mii; va lugng Cug ting déu tir CT2 dén CT4,
tuong tmg 1a 8,13 dén 25,23 ppm. Tai CT3 ¢6
Cugt 15,70 di giam su hit thu Cu vao cay co. Dbi
sanh v6i nghién ctru [12] cho thay, & ham lugng
Cugat 15,42 ppm thi kha ning chng chiu cua ré
ciy budi do Hoa Binh chi con 51,47% so véi dbi
ching va & ham luong Cug: > 80,71 ppm thi gan
nhu trc ché hoan toan sy phat trién chiéu dai ré.
Tir déy, c6 thé thdy & ngudng Cug > 15 ppm da

anh huong rd dén sy phat trién ciia co Vetiver va
ciy c6 mui trong tai Cao Phong.

Cu 1a 1 trong 7 nguyén to vi lugng rat can
thiét d6i voi cay c6 mui, khi ham lugng Cug thap
hon 5 ppm c6 thé gay thiéu hut Cu, nguoc lai s&
rat doc khi Cu & ham luong cao. Vi viy, ¢ dat
chua, gidu sét, cht hitu co & mirc trung binh thap
thi chi nén trong xen co Vetiver trong cac vuon
cdy c6 mui & Cao Phong bi 6 nhiém Cu & muc
canh bao véi ham luong Cus > 300 ppm va
Cug: >15 ppm.

Trong diéu kién thuc té, téng sinh khéi c6
Vetiver trong quanh cic géc cam tai vuon liy
mau dat nghién ctru dat 20,91 tan kho ha™! nam™.
Nhu véy, c6 thé du bao duoc luong Cu lay di
theo sinh khdi co it nhét dat tir 0,2 dén 0,57 kg
Cu ha! nam™. Céc giai phap quan 1y va bao vé
dét tai huyén Cao Phong, tinh Hoa Binh nén
trong xen loai co nay két hop véi viée dung cac
loai thudc trir bénh ¢6 nguon gdc sinh hoc s& gop
phan han ché ngudn tich tu Cu trong dat tai ving
nghién cuu.

4. Két luan

Khi bd sung vao dit, Cu trong thude diét nAm
Norshield 86.2WG c¢6 kich thudc nano, hoa tan
trong dung dich dat nhiéu hon so vé&i Epolists
85WP c¢ kich thudc um, da lam tang cac dang
ton tai cua Cu trong dat so v6i dbi chimg. Ty 16
cac dang ton tai ting dan tir F1 (hoa tan trong
nuée) > F2 (hap phu trao d6i) > F3 (hdp phu dic
biét) > F4 (lién két v6i hydroxit Fe/Al/Mn) > F5
(lién két v6i chit hiru co) > F6 (dang con lai). Tir
ngudn thude diét ndm bo sung 10-20 kg Cu ha'
nam™ da lam tang tich lity Cuss VA Cug trong dat
thi nghiém. Tich lity Cu trong cé Vetiver sau 60
ngay trong dat 9,5 + 0,53 ppm ¢ CTDC, va tir
16,17 £ 1,72 d&n 27,13 + 1,31 ppm trong cac
CTTN b6 sung 100, 200, 300 va 400 mg Cu kg
dat, & ham luong Cug > 15,70-25,23 ppm da
giam tich lity Cu vao c6 Vetiver. Trong dét chua,
gidu sét va chit hiru co & muc trung binh thap thi
chi nén tréng c6 Vetiver khi Cuss trén 300 ppm
va Cug trén 15 ppm.
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Lo1i cam on

Nghién ciru dugc tai trg kinh phi tir d& tai:

“Dénh gia hién trang 6 nhiém kim loai niing, du
luong thude bao vé thuc vat va dé xuét giai phap
canh tac bén ving phuc vy tai canh cam & Hoa
Binh va Tuyén Quang”, Vién Nghién cuu va
Phét trién ving, Bo Khoa hoc va Cong nghé la
don vi cht tri. Xin tran trong cdm on!
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