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TOM TAT KET QUA NGHIEN CU’U CHINH CUA BE TAI

- K&t qua vé khoa hoc (nhitng dong gop clia dé tai, cac cong trinh khoa hoc
cong bod):
Dacong b6 2 bai bao trén tap chi Khoa hoc

- K&t qua phuc vu thuc té (cac san phdm cong nghé, kha nang ap dung thuc
té):
Két qua cé thé duoc van dung vao thuc tién san xudt vira nang cao ning
suét rau, vlra c6 tac dung giam thiéu sy tich 10y kim loai nang trong rau
gop phan san xuat rau an toan trén dia ban Ha Noi.

- Keét qua dao tao (s6 lvgng sinh vién, s6 luong hoc vién cao hoc, nghién ctiu
sinh lam viéc trong dé tai):
Pao tao 1 Thac si va 4 clr nhan

- K&t qua nang cao tiém lyc khoa hoc (nang cao trinh dd can bd va tang
cuong trang thiét bi cho don vi):
B& sung vao |y luan vathuc tién nghién ctru vé sy hat thu kim loai ndng va
cac gidi phap giam thiéu huat thu kim loai nang trong rau. Nang cao kha
nang nghién ctru giai quyét cac van dé thuc tién cho can bd tham gia de tai.



PHAN BAO CAO CHINH

1. DAT VAN BE

Ngay nay 6 nhiém dat va thyc phdm dang tré thanh van dé thoi su thu hat
nhiéu nha khoa hoc trong nuwéc cling nhv ngoai nuéc nghién ctu. Mot trong
nhitng van d& dwoc chd y nghién ctu |a 6 nhiém dat do cac kim loai ning c6
ngudn gdc tir nwdc thai do thi va cac lang nghé do ching c6 doc tinh cao va dé
dang gay ddc hai cho con ngudi thdng qua chudi thirc an.

Trong nhirng nam gan day, do str dung nwéc thai tir thanh phé trong néng
nghiép da lam tich luy dang ké céc kim loai nang trong dat. Day ciing |a nguyén
nhan lam tich luy cao cac kim loai nang trong san pham ndng nghiép. Nhiéu
nghién ctu trong nuéc cling nhw ngoai nuéc da cho thady mirc d6 nguy hai clia cac
loai rau khéng an toan trong bira an hang ngay déi véi nguoi dan do co tich Iy
cao céc kim loai ning nhv Cu, Pb, Zn, Cd (Cheang Hong va Nguyén Dinh Manh,
2003; Ravi Naidu, Danielle Oliver and Stuart McConnell, 2003; Bang Thi An,
Chu Thi Thu Ha, 2005; H6 Thi Lam Tra, 2005).

Rau xanh n6i chung, rau cai xanh varau xalach néi riéng duoc st dung rat
pho bién trong blra an hang ngay cla nguoi dan Viét Nam. Chlng la nhiing cay
trong an 1& c6 kha nang tich Iy cao cac nguy én t6 kim loai nang, nhirng nguy én
t6 c6 doc tinh cao vadé dang duoc tich luy trong cac ndng san gay anh h wéng dén
sirc khoé con nguoi thdng qua con dudng tich luy sinh hoc. Do vay, 6 nhiém kim
loai ndng da tré thanh van dé thu hat sw cha y nghién clru clia cac nha khoa hoc.
Nhiéu nghién ctru trong nwéc cling nhw ngoai nwéc da cdnh bao mirc dd nguy hai
cla cac loai rau dwgc tréng & cac vung ven do thi chiu anh huéng clia cdc ngudn
nuéc thai tir cac thanh phd va cac khu cong nghiép (Ravi Naidu, Danielle Oliver
and Stuart McConnell, 2003).

O nudc ta, nhitng nghién cibu hién nay vé van dé nay chl yéu dé cap dén
viéc danh gia & nhiém dat, sy ton lwu cac chét doc hai trong noéng san. Mot s6
nghién clru st dung céac loai cay trong cé kha nang hit thu cao kim loai nang dé
xt Iy cac dat 6 nhiém. Tuy nhién nhitng giai phap nay thuong khéng mang lai
hiéu qua thuc t& vi & nudc ta miec dd 6 nhiém dét con thap va phan bé rai réc,
hoac chi la cac dau hiéu dat co su tich Ity cao mot s6 nguy én t6 kim loai nang do
st dung nudc thai thanh phd hodc st dung phan bon khdng hop ly. Trén thyc tién



san xudt rat khé chi ra va ngan cam nguoi dan khéng dwoc san xuét & cac vung
dét nay. Vi vay cac ndng san co chtta ham Iwong cao cac kim loai ning van duoc
lvu hanh va st dung trong céac bira an hang ngay clia nguoi dan.

Sir dung cac chat bén vao dét cd kha ning c¢d dinh kim loai ning nham
giam thiéu sy hit thu vatich Idy ching trong ndng san dwoc xem la giai phap tich
cuc theo hudng tiép tuc duy tri quéa trinh san xudt nén dé dugc chdp nhan cla
nguoi dan. Trén thé gi¢i cling da cd mot sd nghién clru st dung cac loai phan bon
hodc céac chat tao phirc bén vai kim loai nang dé gidm thiéu sw hat thu ching béi
céy trong cho cac két qua tot (Skinner, 1987, 1989; Ruby et al, 1994; Chen et al,
1997). Tuy nhién & nudc ta cho dén nay van chua co nghién ciru nao dé cap dén
van dé nay. Do vay day duoc xem la mdt hwéng nghién clru méi c6 y nghia thuc
tién cao nham duy tri qua trinh san xuat ndng nghiép ngay trén nhitng ving déat bi
nhiém ban bdi cac kim loai ning.

Nghién ctru kha nang hat thu va céc giai phap nham giam thiéu sv tich Ity
kim loai nang trong cay trong néi chung, dac biét | a nhitng loai rau xanh dwoc st
dung rat phé bién nhu cai xanh va xa lach sé cd y nghta ly thuyét cling nhu thuc
tién gop phan san xut rau an toan cung cap cho tiéu ding hang ngay cla ngudi
dan.

Xuét phat tir nhitng van dé trén ching toi thwc hién dé tai “Nghién ctu su
hat thu Cu, Pb, Zn va tim hiéu kha nang st dung phan bén dé giam thiéu sw
tich Iy chdng trong rau cai xanh varau xalach”.

Muc dich chinh ctia nghién ctru la xac dinh kha nang hat thu cac kim loai
nang va anh huéng cla viéc bdn lan, voi, mun cwa dén sinh truéng va kha nang
hat thu kim loai nang (Cu, Pb, Zn) clia rau cai xanh va rau xa lach trong trén dat
duoc gay nhiém kim loai ning & céc liéu lwvong khac nhau. Trén co s& do xac dinh
kha nang st dung lan, voi va mun cwa dé giam thiéu su tich Ity kim loai nang
trong rau gop phan san xuat rau an toan & vung ngoai thanh Ha Noi.

Céc ndi dung nghién ctru cu thé clia dé tai la

- Banh gia anh hwéng cla lwgng bon kim loai nang dén sinh trwdng vatich
Ity chiing (Cu, Pb, Zn) trong rau cai xanh va xa léch & céac lieu lvong gay nhiém
khac nhau.

- Xac dinh kha nang str dung mot so loai phan bén (1an, voi va min cuwa) dé
giam thiéu su tich Ity kim loai nang (Cu, Pb, Zn) trong rau cai xanh v a xalach.



2. TONG QUAN TAI LIEU

2.1. S&n xuat rau trén thé gigi va & Viét Nam
2.1.1. S&n xuét rau trén thé gidi

Hién nay, nén kinh té thé gi¢i dang phét trién véi tbc do cao nham dap tng
nhu cau ngay cang tang clia con ngudi va dé dat muc tiéu tao mirc can bang moi
voi su 6n dinh thi truong trén toan cau. Cung véi si gia tang dan sd, nhu cau cung
cap lvong thuc thuc pham cho loai ngwoi cling ngay cang gia tang manh mé. Tuy
nhién, cung véi sv phat trién kinh té d & kéo theo hang loat cac van dé cd lién quan
dén moi trvong xung quanh gdy can trd cac qua trinh phét trién cling nhu stic
khde con nguoi. Do st phét trién manh mé clia do thi va cong nghiép cling nhu si
giatang lvgng phan hoa hoc, thudc trlr sau trong san xudt néng nghiép da gay 6
nhiém mai tredng va anh hudng dén stc khoé con ngudi. Trong nhitng ndm gan
day, céac t6 chirc quoc té€ nhu td chirc Nong lvong (FAO), td chirc Y té thé gidi
(WHO) va céc t6 chirc khac vé van dé moi trvong da dwa ra cac khuyén cdo, han
ché viéc sir dung hoa chat nhan tao vao ndng nghiép, xay dung cac quy trinh san
xuat theo cong nghé sach, cong nghé sinh hoc, cong nghé st dung nguén nang
lwong tai tao (Nguyén Xuan Thanh, 1997). T6 chic Y té thé gidi d& wdc tinh rang
mobi ndm cé 3 % nhan lyc lao dong ndng nghiép & cac nudc dang phét trién bi
nhiém doc thudc bao vé thuc vat. Trong thap ky 90 ciia thé ki XX & Chau Phi
hang ndm c6 khoang 11 triéu trwong hop bi ngd doc. O Malaixia 7 % nong dan bi
ngd doc hang nam, 15 % nguoi bi ngd doc thudc bao vé thuc vat it nhat mot lan
trong doi (HO6 Thi Lam tra, 2005). Chinh vi vay, tir quy trinh cong nghé san xuat
rau truyén thong, cac nuéc nay da cai tién (ng dung cong nghé san xudt rau an
toan ngay cang duoc pho bién rong réi trén thé gidi.

O cac nudc phat trién cong nghé san xuét rau dwoc hoan thién & trinh do
cao. San xudt rau an toan trong nha kinh, nha lu6i, trong dung dich da tré nén
quen thudc. O Bic c6 hang ngan cira hang ban “rau xanh sinh thai” va “trai cay
sinh thai” dé phuc vu nhu cau rau qua cho ng woi tiéu dung. Vi vay rau an toan la
nhu cau khong thé thigu trong mdi bita &n hang ngay cla cac nudc ndy. Nhing
nam gan day mdt s6 nwéc nhu Singapore, Thé Lan cling da phét trién manh cong
nghé san xuat rau an toan dé phuc vu cho nhu cau tiéu dung ndi dia va xuat khau.

Theo sb liéu théng ké clia FAO (2001), san lvgng rau xanh trén thé gidi
lién tuc tdng nhanh trong nhirng thap ni én vira qua, tir 375 triéu tan rau nam 1980
|én 441 triéu tdn ndam 1990 va 602 triéu tdn nam 2000. Luong tiéu thu binh quan
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nam 1990 1& 65 kg/ngwdi va nam 2000 1a 78 kg/ngudi. Riéng Chau A, san lvong
hang ndm dat khoang 400 triéu tdn véi mirc ting trwdng 3% mdi nam. Trong s6
céc nwdc dang phét trién thi Trung Qudc ¢d san lvong rau cao nhat voi 70 triéu
tan/nam, An D dirng thi hai véi san lrong rau san xudt hang nam 1 65 triéu tan.

2.1.2. San xuat rau & Viét Nam

O Viét Nam rau xanh dwoc san xuét vatiéu ding rat phd bién vangay cang
gia tang. O xung quanh hau hét cac thanh phd I6n déu hinh thanh cac ving chuyén
canh rau dé cung céap cho dan cw do thi, wdc tinh c¢d khoang 113.000 hatwong (rng
khoang 40 % dién tich va 48 % san luong rau toan quéc.

D6i voi cac loai rau dung lam thic pham chl yéu tap trung & ving Dong
bang séng Hong, déng bang chau thé sdng M éKong va mién Bong Nam B9, voi
hon 10 triéu ho gia dinh trong rau c6 dién tich dat binh quan 36 m#hd. Tuy nhién,
tinh hinh san xuat rau & Viét Nam phu thudc rat nhiéu vao thoi tiét, mtavu va cac
vung khac nhau. Nang suat rau cling rat bién dong theo cac vung dia ly, vi du nhu
& ba Lat - Lam Bong nang suét rau dat 20.500 kg/ha, trong khi d6, & Quang Tri
nang suat chi 1a4.500 kg/ha vao nam 1993.

Mot van dé quan trong trong san xudt v a tiéu thu rau xanh & nudéc ta hién
nay |a khdng chi nham dap tng vé s6 lwong nagyf cang tdng ma can phai bao dam
vé chat lwgng rau cung cap trén thi treong. Nhitng vu ngd doc thic pham do an
rau khong sach da xudt hién ngay cang nhiéu va mirc do ngay cang nghiém trong.
Dé bado dam chat lvong rau cung cdp cho nguoi tiéu ding, cac co s& san xuat da
chil y dén t0 chirc va san xuat rau an toan. San xuat rau an toan da duoc trién khai
nghién clru va phét trién tlr ndm 1995 do chwrong trinh rau qudc té voi sy tham gia
clia 80 nha khoa hoc nghién ctru vé rau sach dalam viéc véi 11 vién nghién ciru,
cac Truong dai hoc va cac Trung tam rau sach trong ca nwéc. Chuong trinh nay
phdi hop véi cac Vién nghién clru da dwa vao san xuat 12 giéng rau da duoc cong
nhan c6 hiéu quad vé nang sudt cling nhw chat lvgng san phdm (Nguyén Xuan
Thanh, 1996). Cac m0 hinh san xudt rau sach duoc trién khai @ mot sé thanh pho
nhvr Ha Noi, thanh phé H6 Chi Minh, Da Lat bwdéc dau dathu duoc két qua tot. Vi
du nhir & Ha NOi da phét trién dwoc 35 ha & hop tac xa Van Duc, 10 ha & Bong
Dv - GiaLam, 2 ha & xaTéy Tuu - Tir Liém, 5 ha & huyén Bong Anh va mét s6
dién tich rau trong ving (Nguyén Céng Tan, 2007). Tuy nhién hiéu qua va ning
suét rau an toan con thap so voi cac loai rau cung loai khdng dugc san xuét an
toan nén chua khuyén khich nguoi dan phét trién rong cdc moé hinh san xuéat rau
an toan.
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Bén canh viéc trién khai mo hinh san xuét rau an toan ngoa dong rudng cac
oo SO nghién ctru con trién khai mot s6 md hinh rau an toan trong nhalwai, dac biét 1a
md hinh trong rau an toan bang phuong phap thuy canh cla Trueong dai hoc Nong
nghiép 1. Tuy nhién, md hinh nay chi thich hop voi viéc san xudt nhé vatiéu thy tai
chd khdng phu hop voi md hinh san xuét cd tinh hang hoé 16n, da dang va gia thanh
cao.

Thanh phé H6 Chi Minh ciing da hinh thanh mot s6 mé hinh san xuét rau
sach (14 ha) & xa Tan Phu Trung, huyén Ci Chi do Trung tdm Khoa hoc Ty nhién
va Cong nghé Qudc gia phdi hgp véi S& Khoa hoc Cdng nghé Mai trvong thanh
ph6 HO Chi Minh trién khai. Trong m6 hinh nay da (rng dung bién phap sinh hoc
t6ng hop tao ra san pham rau an toan ma chd yéu 1a bép cai duoc thi truong chap
nhan. Hién nay mo hinh nay dang ti€p tuc trién khai va trong cac loai rau khac
nhu dwaleo, dau diia, mudp dang...

O Pa Lat dudi sw chi dao cla Lién hiép Hoi khoa hoc nhigdu mé hinh thi
nghiém da &p dung cac phuwong phap bon phan vi sinh, dung thudc triv sdu sinh
hoc thay thudc trir sdu hoa hoc, dong thoi st dung cac bién phap canh tac téng
hop v&i cac muc tiéu giam t6i thi€u lvong phan hoa hoc da thu dwgc nhitng két
qua kha quan ban dau. hang ndm da san xuét khoang 3.500 tan rau an toan, ngoai
phuc vu cho tiéu ding trong nuwdc con tham gia xuat khau sang thi trwong nwéc
ngoai nhuw Singapore, Dai Loan, Nhat Ban.

2.2. O nhiém dat va anh hwdng cla né dén chat lwong ndng san
2.2.1. O nhiém dat

Theo dinh nghfa ctia t6 chirc Y t€ thé gi¢i (WHO), 6 nhiém méi truong la
sy dwa vao moi trvong cac chat thai nguy hai hodac nang luvong dén mirc &nh
huéng tiéu cuc dén doi song sinh vat, strc khée con ngudi hodc lam suy thoai chat
lvgng moi trwong.

D4t 1a mot hop phan quan trong ctia mdi truong tw nhién, do vay 6 nhiém
d4t co thé dwoc hiéu bao gbm tat ca cac hién twong 1am nhiém ban méi truong dat
do céc chét gay 6 nhiém khéc nhau, gay anh hudng dén doi séng cuia sinh vat va
con nguoi.

Mai triedng dét c6 thé bi 6 nhiém do 2 nhdm nguy én nhan chinh:
a. Nguon géc tv nhién;

- Hién tvong nhiém phén: Hién twong nhiém phén do nwéc phén tir céc
trung tdm sinh phen theo dong nwéc mat hoac nwéc ngam lan dén cac vi tri khac

12



nhau gay hién twong nhiém phén. Cac dat nhiém phén chl yéu 1a nhiém cac chat
doc Fe*, Al*, SO,* va dong thoi 1am cho ndng do clia chiing ting cao trong dung
dich dat, pH cta moi truong gidm xudng. Hau qud la gay ngd doc cho cay trong
vacéc sinh vat dat.

- Hién twong nhiém min: Hién twong nhiém min gay ra do mudi trong
nwac bién, nwdc trieu hay tir cac moé mudi, trong d6 c6 cac chét doc nhw Na', K™,
Cl', SO,*. Céc chat ndy gy tac hai dén mdi trudng dét do tac dong clia cac ion
hodc cling c6 thé gay hai do ap sudt tham thau, ndng dé mudi cao trong dung dich
dat dén co thé sinh vat, dac biét la gay doc sinh ly cho thuc vat.

- Quatrinh glay héa: Quatrinh glay héatrong méi trvong xay ratrong diéu
kién ngap nuéc, cac ion Fe** dwoc hinh thanh chiém wu thé va dwoc xem layéu t6
gay doc hai cht yéu. Bong thoi cac quatrinh phan giai cac hgp chat hitu co trong
cac diéu kién ngap nutc yém khi sinh ranhiéu chat doc nhu CH,4, H,S, FeS, NH;
hodc céc san pham hiru co phan hiy trung gian cé tinh doc cao.

- Céc qua trinh khéc: Céc quatrinh van chuyén cac chét 6 nhiém theo d ong
nwéc mua 10, theo gid tr noi nay dén noi khac, hoat dong ndi Itra hay cat bay.
Ngoai ra 6 nhiém dat tir qué trinh tw nhién con do dic diém, ngudn géc clia cac
qua trinh dia hda. Tac nhan gay 6 nhiém dat chl yéu dwoc quan tam nhiéu la céc
kim loai nang.

b. Nguén gbc nhan tao

Chtic nang chira deng phé thai Ia mdt trong nhitng chiic nang quan trong
clia moi trudng, trong do dat la noi tiép nhan mot khoi lwgng I6n cac chat do con
nguoi mang dén. Xét theo ngudn gbc phat sinh thi 6 nhiém moi tredng dét do con
nguoi gay ra tlr cac ngudn gdc chinh sau day:

- O nhiém d4t do cac chat sinh hoat

- O nhiém dét do céc chat cong nghiép

- O nhiém dét do hoat dong san xuét néng nghiép

- O nhiém d4t do tac dong clia khdng khi tir cac khu cdng nghiép, do thi,
céc khu vire déng dan cu va hoat déng giao thong

- O nhiém dét do nwdc thai do thi, khu cong nghiép valang nghé

Do nhiéu tac nhan gay 6 nhiém cé ngudn gdc khac nhau nh wng lai gay tac
hai nhw nhau nén dé thuan loi cho cong viéc khao sét, danh gia, khic phuc xt Iy 6
nhiém ngudi ta phan loai 6 nhiém dat theo nhom céc téc nhan gy 6 nhiém:
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- O nhiém d4t do tac nhan hda hoc: Céc tac nhan hda hoc gay bd nhiém dat
bao gom céc cation thong thwong (Na', K*, SO,%, CO4%...), c4c anion (%, SO/,
Cl"...) vacéc kim loai ning (Pb*, As™, Hg*, Cd*, ...).

Theo t0 chirc néng luong thé gidi (FAO, 1998), san xudt phan héa hoc
trung binh tang khodang 2 triéu tan/nam. Céac loai phan hoéa hoc thudéc nhém chua
sinh ly nhu (NH,),S0,, K>SO, KCI néu bén lién tuc makhong co bién phap trung
hoa sé lam thay doi thanh phan vatinh chéat dat, néu khong st dung hop ly sé |am
chua dat, 1am thay d6i can bang dinh dwéng gitta dat va cay trong, nghéo kiét cac
ion bazo va xudt hién nhidu doc t6 d6i véi cay trong nhw Al**, Fe**, Mn?*... 1am
giam hoat tinh sinh hoc clia dat. O Bdng bang séng Hong sau 10 nam canh tac
(1990 - 2000) trung binh d6 chua dat (pHkg) giam 4,5 % (Nguyén Xuan Cu,
2002). Sir dung phan bén cling lam tich Iy kim loai nang trong dat do kim loai
nang c6 kha nhiéu trong san phdm d tng lam phan bén. M at khéac khi dat da bao
hoa céc chét ching s& xam nhép vao ngudn nwdc, khi quyén va gy 6 nhiém moi
treong. Hau qua lahién nay tinh trang chua héa & tang canh tac rat pho bién, ngay
ca nhitng noi dat phi nhiéu va cé tap quan thdm canh do st dung lau da phan
khoang.

- O nhiém d4t do tac nhan vat lIy: Ngudn 6 nhiém nhiét trong dat do si thai
bd nwéc lam mét cla cac thiét bi nha may nhiét dién, nha may dién nguyén tir va
cac nha may co khi. Nvdc lam mét khi thai vao dat cé thé 1am cho nhiét do cua
dat tang Ién tr 5 - 15°C gay anh hwéng dén moi truong dat, dac biét 1alam hdy
hoai nhiéu vi sinh vat cd ich trong dat. Khi cac sinh vat dat chét di dé lai mot
lwgng ton du cac chét thai hitu co 16n 1a nguyén nhan gy ra cac ngudn & nhiém
gian tiép khac trong dat. Vi du khi ham lugng cac axit mun cao & trong dat bi 6
nhiém kim loai ning hay thu6c bao vé thuc vat sé gop phan | am tang tinh bén
vitng clia cac chat 6 nhiém nay trong dét.

Ngudn gay 6 nhiém dét bai cac chat phong xa do cac phé thai tir cac trung
tam nghién clru phong xa, nha may dién nguyén ttr va cac bénh vién c6 dung cac
chét phong xa va nhitng vu thir vii khi hat nhan. Ngudi ta thdy rang sau mdi vu
thr v khi hat nhan thi chat phéng xa trong dat tang 1én gap 10 lan. Céc chat nay
sau khi xam nhap vao dat da di theo chu trinh dinh dudng t6i cay trong, dong vat
va con ngu i lam thay ddi cdu tric té bao, gay ranhirng bénh di truyén.

- O nhiém dét do tac nhan sinh hoc: Nhitng tac nhan sinh hoc c6 thé 1am 6
nhiém dét, gy ra cac bénh & nguoi va dong vat nhu trwc khudn ly, thuong han,
amip, ky sinh tring ... Su 6 nhiém nay do nhitng phwong phap dé bd cac chét thai
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mét vé sinh hodc st dung phan bac twoi, bun ao twoi, bun kénh dan chat thai sinh
hoat bén truc tiép vao dat.

2.2.2. Anh hwéng ctia 6 nhiém dat dén chat |wong ndng san
2.2.2.1. Bat bi 6 nhiém do str dung phan bén va chét kich thich sinh trwdng

Hé sinh thai ndng nghiép 1a mot trong nhirng hé sinh thai quan trong nhat quyét
dinh su ton tai va phét trién ctia loai ngwdi. Tuy nhién hé sinh thai ndng nghiép dava
dang c6 nhirng biéu hién suy thoai nghiém trong do nhi*ng tac déng clia con nguoi.
M@t trong nhitng tac dong cé anh hwéng true tiép gay ra nhitng bién doi trong hé sinh
tha ndng nghiép la viéc sir dung mat can doéi vé phan bon, lam dung cac chét kich
thich sinh trvdng nham tao ra ndng suét cay trong cao, dap (ng nhu ciu ng ay cang ting
clia con ngui.

Theo s6 liéu ctia FAO thi viéc st dung phan bén hoa hoc tir 1961 dén 1987
tang tlr 17 1én 40 kg/ha & cac nwdc phat trién vatlr 2 dén 9 kg/ha & cac nuwdc dang
phét trién. San xuat phan bén héa hoc tang khoadng 2 triéu tdn/nam & nhitng nam
dau va hon 100 triéu tdn/nam & nhirng nam cudi thé ky XX (Pham Binh Quyén,
2003). O' Viét Nam, mdc danh ddu viéc st dung pha n bén héa hoc 1a vao nhiing
nam dau thap ky 60 clia thé ky XX khi cac nha may sin xuét phan 1an bt dau
hoat dong. Ngay nay do qua trinh cong nghi ép hoa nén néng nghiép, viéc st dung
phén bén hoa hoc cling ngay cang gia tang nhanh chong (B éng 1).

Bang 1. Nhu cau st dung phan bén héa hoc ctia Viét Nam (kg/ha)

Loai phan bon 1996 1997 1998 1999 2000
Phan dam 109,4 103,2 107,9 106,3 113,6
Phéan lan 51,8 73,4 49,5 99,9 54,7
Phan kali 91 22,7 24,7 43,9 22,6
Tong s 170,3 199,3 182,1 210,1 190,9

(Ngudn: Lé Van Khoa, 2004)

Viéc sir dung phan khoang cé hé théng trong canh tac & vung nhiét déi lam
cho dat von da chua cang chua hon, dat bi chai ctrng, thoai hoa vé cau tric valam
thay d6i can bang dinh dudng dat - cdy trong. Tinh trang chua hoa tang dét canh
tdc la pho bién ngay ca & nhitng ving dét phi nhiéu néu st dung nhiéu phan
khoang lién tuc lau dai.
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Trong ving trong rau, dat thoang khi, dd am thich hop cho quéa trinh oxy
hoa, nitrat trong dat duoc hinh thanh nhiéu, rau dé hap thu. O trong cay trong,
dang NO5 du thira khéng chuyén hda thanh protein la nguyén nhan lam gi &m chat
lvong rau qua. Rau bi “ban” nitrat hay kim loai ndng déu nguy hiém cho stic khoe
clia con nguoi. Trong mot s6 truong hop NOj tich Iy nhiéu trong dat da gop
phan gay ra hoi chirng Methaemoglobinaemia (hdi chirng tré xanh) & tré so sinh
va ung thv da day & nguoi Ion. Chinh vi vdy ma sy tich luy NOs trong rau xanh
cling rat dwgc quan tam nghién ctru (Bang 2).

Bang 2. Nguéng ham lwgng NOs™ cho phép trong
mot s6 loai rau qua (mg/kg twoi)

Loai rau qua Ham lugng NO3” Loai rau qua Ham lvong NO53”

Dwa hau 60 Cai bap 500
Dua b 90 Khoai tay 250
Dwa chudt 250 Carot 250

Mang tay 150 Hanh 14 1.600
Pau an qua 150 Bau bi 400
Ngo 300 catim 400

Ot ngot 200 Xalach 1500
Su hao 500 Hanh tay 80
Sap lo 300 Cachua 100

(Ngudn: Nguyén Xuan Thanh, 1997)

Bén canh viéc st dung phan khoang thi viéc st dung phan hitu co (phan
chudng, phan béc, phan rac hitu co) trong san xudt nong nghiép khong dung k¥
thuat cting anh hudng dén chét lvong ndng san. O nuéc ta, tap quan s dung phan
bac va phan chudng tuei trong canh tac ndng nghiép van con phé bién.

Chi tinh riéng thanh phd Ha Noi hang ndm lwgng phéan bac thai ra khoang
550.000 tén, trong d6 2/3 lvgng phan do dwoc ding dé bon cho cay trong, gay 0
nhiém méi treong dat vandng san. Vi du & huyén Tir Liém nhidu hd néng dan da
duing phan bac véi litu lvong tir 7 - 12 tdn hoa vai nwdc tudi cho 1 ha, do vay khi
khdo sat 1 |it nuéc mwong mang khu tréng rau c6 téi 360 E.coli, nuéc giéng cong
cong 1a 20 vatrong dat Ién téi 2.10° ca thé/100g dat. Khi diéu tra sirc khde nguoi
trong rau thwong xuyén st dung phan bac twoi co téi 60 % s8 ngudi tiép xdc voi
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phan béc tir 5 - 20 nam; 26,7 % tiép xUc trén 20 nam lam cho 53,3 % s8 nguoi
duoc diéu tra cd triéu ching thiéu méau va 60 % s6 ngudi bi méc bénh ngoai da
(L& V&n Khoa, 2004). Thém vao do, viéc st dung phan bon cling 1am tich Iy kim
loai nang trong dat do kim loai nang cd kha nhiéu trong san pham d ting lam phéan
bon (Bang 3).

Bang 3. Ham lvgng mot s6 kim loai nang trong mot s6

phan bon thdng thuong (mg/kg)

Nguyén t6 Bunthdi | Phan chudng | Phanlan Voi Phan dam
As 2-26 3-25 2-1.200 | 0,1-240 | 2,2-120
Cd 2-1.500 0,3-08 0,1-170 | 0,04-0,1 | 0,05-85
Cr 20 - 40.600 52-55 66 - 245 10- 15 32-19
Cu 5-3.300 2-60 1-300 2-125 <1-15
Hg 0,1-55 009-02 | 001-1.2 0,05 03-29
Ni 16 - 5.300 7,8-30 7-38 10- 20 7-34
Pb 50 - 3.000 6,6 - 15 7-225 20-1.250 2-27
Zn 700 -49.000| 15-250 50-1.450 | 10-450 1-42

(Ngudn: Lé Van Khoa, 2004)

Su tich tu cao cac chat doc hai, cac kim loai nang trong dat sé | am tang kha
nang hap thu cac nguyén td co hai trong cay trong, vat nudi va gian tiép gay anh
huéng xau toi strc khde con nguoi. Vi du nhu kém va cadimi gay ndn mia; chi
gy thiéu mau, giam hong cau, dau bung, tang huyét ap; thdly ngan g ay réi loan
tiéu hoa, &nh hudng dén hé than kinh. Do vay cac nwéc thwdng qui dinh ham
lvong t6i da cho phép cac kim loai ning trong npoong san. O’ n woc ta, theo quyét
dinh sb 867/1998/QD - BYT cla Bo Y té, ham lugng t6i da cho phép clia mot sb
kim loai nang trong rau duoc trinh bay & Bang 4.
2.2.2.2. O nhiém dat do nwoc thai

Ha N&i la noi tap trung nhiéu séng ngoi, ao, hd, dam véi chiéu dai cac con
song chay qua nhu sbng Hong 35 km, song Budng 25 km, sdng Nhué 15 km con
cac con song nho khac khoang 60 km. Khu vuc néi thanh va cac huyén ngoai
thanh nam gitra ba con song 16n 14 sdng Pudng, séng Hong va sdng Nhué. Ngoai
céc sdng trén khu viee ndi thanh con co bén con séng dan nudc thai thanh phd 1a
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song T6 Lich, sdng Kim Nguu, song Lir va sdng Sét véi tong chiéu dai 36,8 km.
Pay cling la ngudn cung cap nuédc twdi chi yéu trong sadn xuat néng nghiép &
vung ngoai thanh. Trung binh lvgng nwéc thai tir cac hoat dong sinh hoat va san
Xudt d6 vao céc hé thdng thoat nuéc khoang 550.000 m*/ngay dém. Céc loai nuéc
thai nay hau nhu khéng duoc xt ly hodc xr ly khong tot khién cho n uéc song bi 6
nhiém nang. Do vay chét doc hai theo dong chay tich tu vao sbng ngoi, hd chira
roi tiép tuc theo nuwéc tudi gdy 0 nhiém dat va anh hwdng dén chét lugng nong
san.

Bang 4. Ngutng cho phép mot s6 kim loai nang trong rau qua t voi (mg/kg)

Nguyén t6 Ham lugng Nguyén t6 Ham lugng
Cd 0,02 Zn 10
Hg 0,005 Aflatoxin 0,005
As 0,2 Bo 1,8
Cu 5 Sn 1
Ni 3 Ti 0,3
Pb 05-1 Patulin 0,05

(Nguon: BO Y té, 1998)
2.2.2.3. O nhiém dat do st dung héa chat bao vé thyc vat

Trén thé gi¢i hda chat bdo vé thuc vat dwoc st dung vao nhitng ndm 1980
clia thé ky XX voi s6 lvong khoang 10.000 tdn/ndm, trong nhitng nam 1990 s
lvgng hda chat bao vé thuc vat da tang Ién gap doi toi 21.400 tdn nam 1991
(Pham Binh Quyén, 2003). Hda chat bao vé thuc vat dwgc st dung nhiéu trong
vling trong lda, dac biét & cac vung trong rau. O' Viét Nam hoa chét bao vé thuc
vat da duoc dung tir lau va tang dang ké trong nhitng nam gan day. Hién nay da
va dang st dung pho bién khoang 200 loai thudc trir sau, 83 loai thudc trir bénh,
52 loai thudc trir cd, 8 loai thudc diét chudt va mot so loai thudc kich thich sinh
trudng. Hoa chat bao vé thuc vat duoc s dung & Viét Nam réat da dang, tr cac
chat thuoc nhém 1an hitu co, clo hitu co thudc nhédm doc tr | - 1V, dén céc chat
thuéc nhém cachamat, pyrethroid thé hé IV (Bang 5).
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Bang 5. S6 luong thudc BVTV duoc st dung & Viét Nam

Lwong thube st dung qua cac nam

Nhom thube 1991 1992 1993 1994

(t&n) % (t&n) % (t&n) % (t&n) %

Thudc trir sdu | 17.590 | 82,20 | 181.000 | 74,13 | 17.700 | 69,15 | 20.500 | 68,33

Thu6c trirbénh | 2.700 | 12,60 | 2.800 | 11,50 | 3.800 | 14,84 | 4.650 | 15,50

Thubc diét co 500 33 | 2600 |10,65| 3.050 | 11,91 3.500 | 11,70

Thubc khéac 410 19 915 3,75 | 1.050 | 4,10 | 1.350 | 4,50

Tong 21.400 | 100 | 24.415 | 100 |25.600| 100 |30.000 | 100

(Nguon: Pham Binh Quyén, 2003)

Céc loai héa chat BVTV thuong la nhitng hda chat doc, kha nang ton luu
lau trong dat, tdc dong vao moi truong dat, dén dong vat vacon nguoi. Do viéc st
dung, bao quan chua ding quy dinh nén da gay 6 nhiém méi truong dat, nwoc,
khdng khi va ndng san gay nhiéu hau qua nghi ém trong.

O nuoc ta, theo théng ké tir ndm 2000 dén 2006, da c6 667 vu ngd ddc do
c6 doc t6 trong thuc phdm lam 11.653 nguwoi bi anh hwdng, trong d6 cé 683 ngu oii
chét. Theo tai liéu clia BO Nong nghiép va Phét trién ndng thon, co t¢i 30 - 60 %
s6 mau rau duoc kiém tra con dw lwvgng hoa chét bao vé thuc vat qua mc cho
phép. Loai thudc Pyrethroid duoc tim thdy du lwgng trong 70 % s6 mau rau &n 14
dwoc kiém tra, ngoai ra con duv lwgng Fipronil, Dithiocarbamate, lan hitu co va
Carbendazin. Dv lwong 2,4D trong mdt s6 mau cam & Ha Giang 14 0,01 - 0,1
mg/kg; c6 t¢i 20 % s3 mau nho dwoc kiém tra ¢ dw lwong vuot qua ham luong
cho phép; 45,8 % mau tao, 1& nhap tir Trung Qudc duoc kiém tra c6 duw luong
thudc bao quan Carbendazin (Trinh Thi Thanh, 2003).

2.3. Phuong phap x Iy dat 6 nhiém kim loai nang

O Viét Nam nhin chung dat bi 6 nhiém kim loai ning chua phai la phd
bién. Tuy nhién s 6 nhiém cling d& xudt hién mang tinh chét cuc bd trén nhitng
dién tich nhat dinh do tac dong cla cac chat thai doc hai. Do vay nhitng giai phap
xt |y vaquan |y céc ving dat 6 nhiém cling da duoc dat ra. Trén thé gi¢i hién nay
d& co nhiéu phrong phap x& Iy 6 nhiém kim loai ndng dugc &p dung véi qui mo
vamuc do khac nhau. Viéc lva chon phwong phap x& ly dat 6 nhiém khac nhau
phu thudc va tac nhan gay 6 nhiém, mirc do 6 nhiém ciing nhw kha nang k¥ thuat
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X ly. Sau day 1amdt s6 phuong phap chinh x& Iy dat 6 nhiém dava dang duoc ap
dung trén thé gi¢i (Nguyén Xuan Cu, Tran Thi Tuyét Thu, 2004).

2.3.1. Phuong phap x @ Iy dat bang nhiét

Nguyén ly co ban ctia phrong phap nay lalam bay hoi & nhiét do cao (>
800°C) céc kim loai ndng. Tuy nhién, hau hét cac kim loai ndng nay thudng ton tai
& pha ran, it di chuyén va hoa tan trong dung dich dét do cac co ché héa hoc va
vat ly. Do vay chi phi x& ly phu thudc vao loai dat, ham lvgng nuwéc trong dat va
loai chét 6 nhiém. Udc tinh tir 100 - 150 USD/tdn (Nguyén Xuan Cu, Tran Thi
Tuyét Thu, 2003).

2.3.2. Phuong phap xt ly dat bang tach chiét, phan cép c& hat

Phuong phap nay dwa vao viéc rira cac kim loai nang ra khéi dat. Qua trinh
rira tap trung vao viéc di doi cac kim loai nang va cac hop chat chia kim loai
nang. Qua trinh ndy cé thé duoc tién hanh véi mot vai loai tac nhan rira khéac nhau
nhu cé&c axit vd co (HCI, H,SO,4 voi pH ~2), cac axit hitu co (axit acetic, axit
lactic...), cac tc nhan tao phirc (EDTA - axit Etylen Diamin Tetraaxetic, DTPA -
axit Dietylen Triamin Pentaacetic...) va suv két hop ca ba loai tdc nhan trén. Do
kim loai ndng c6 nhiéu trong cac cdp hat min, nhat la sét va hiru co nén viéc phan
cap cd hat cho phép xt ly dat hiéu qua cao hon.

Dai voi viéc ta 1am sach céc tac nhan tach chiét can moét khéi lvong 16n cac
hé thong xt ly héa hoc valy hoc. Trong cac phwrong phap nay co thé ké dén la cac
quéa trinh trung hoa, két tla, keo tu, tuyén noi, hap phu cacbon hoat tinh, trao doi ion
va phan tring oxy hoa - khir. Qua trinh lam sach trong tirng truong hop phu thudc vao
nhiéu yéu t6 nhu ty 1é phan tram cac cap hat va cac hop chét hitu co trong dat, ban
chét vandng do clia cac chét 6 nhiém vathanh phan clia cac tac nhan tach chiét.
2.3.3. Phrong phap xt ly dét bang dién

Phrong phédp xr ly dét bang dién la phrong phép l1am sach dua trén qua
trinh x4y ra khi cé dong dién mot chiéu phat ra gitra catot va anot dugc dat & mot
vi tri thich hop trong dat. Sv di chuyén clia cac ion v a cac phan tir mang dién tich
vé cac cuc khac nhau dugc hinh thanh. C6 3 hién tugng di chuyén lién quan nhu
sau:

- Sir di chuyén ctia cac chat 16ng chira cac chat 6 nhiém & gilra cac cuc.

- Si di chuyén cla cac phan tr co tich dién c6 mat trong céc chéat léng nh v
cac chat keo, cac phan t&r sét nhd vacéac giot nho.
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- Sir di chuyén clia cac ion vacéac ion phirc c6 trong chéat 1éng vé phia anot
hoac catot.

Phuong phap nay cé thé tng dung dé tach céc chat 6 nhiém ion h odc cac
phan t&r c6 tich dién nhé & trong dat nén thich hop cho viéc tach cac kim loai nang
tlr ddt. Cac vat thé Ion mang dién c6 trong dat 6 nhiém co6 thé lam can trd hoic
tham chi nglrng tré qué trinh xt Iy vi c6 thé gay nhiéu loan dong dién & vi tri do.

2.3.4. Phrrong phap chiét tach hoi tai cho

Viéc tach chat 6 nhiém trong dat bang phwong phap lam bay hoi dua trén
kha nang bay hoi clia cac chdt 6 nhiém. Phuong phap nay thich hop cho viéc xi ly
tai chd dat 6 nhiém cac hop chat bay hoi nhw: Tricloroetylen, pecloroetylen,
toluen, benzen... va nhiéu dung mdi hitu co khac. Trong mét vai trwong hop
phuong phédp ndy co si két hop cla hai hé théng xi Iy tach tai chd véi pha nwéc
va st phuc hdéi sinh hoc tai chd. Qua trinh thdm nhap ctia khdng khi dan dén viéc
van chuyén oxy c6 hiéu qua lam tang kha nang phan huy sinh hoc. Viéc st dung
céc tac nhan chiét tach nuwdc cling tach cac hop chat cd thé khong bay hoi, khong
bi phan huy sinh hoc. Chi phi clia phuong phdp nay thdp hon phwrong phap nhiét
hod hodc x( ly tach chiét phai dao vadi chuyén dat bi 6 nhiém.

2.3.5. Phuong phap két tia hoa hoc

Phuong phap nay phu thudc vao néng dd cac kim loai ndang trong dung
dich dat. Viéc tang nong do cac kim loai nang trong pha n wéc xay ramanh khi c6
mat cac axit manh (HCI, HNO ; va H,SO,), trong diéu kién méi trwvdng kiém hau
hét kim loai nang <& bi két tha lam giam tinh doc hai clia chdng.

U'u diém cua phwong phdp nay lax® ly dwgc cac kim loai vai nong do cao,
ton it thoi gian va cé hiéu suat cao. Nhung né co nhwoc diém la phai dva vao moi
treong dat cac hoa chat khac nhau dan dén 1am thay d6i cac tinh chét ca dat.

2.3.6. Phuong phap phan hay sinh hoc cac chit 6 nhiém

Sur phan hdy sinh hoc dat 6 nhiém chi yéu dwa vao viéc st dung vi sinh vat
dé chuyén hoa cac chét 6 nhiém, nhét 1a cac chdt 6 nhiém hitu co thanh céc chat
khong 6 nhiém. Qua trinh phan hly sinh hoc tw nhién cac chit 6 nhiém xay ra
trong moi trvong dat lardt dadang, tuy nhién diéu kién dé phan hly sinh hoc nhin
chung lakhong thuan lgi dé dat dwoc hiéu qua lam sach. Do vay can duoc bo sung
thém nhitng loai vi sinh vat dé tang cueong qua trinh phan hly sinh hoc va cai
thién cac diéu kién cho cac vi sinh vat phan hdy. Trong do6 cac diéu kién duoc
quan tam |a nhiét do, d6 4m dat, pH, thé oxi hoa - khit, ndng dd cac chét 6 nhiém,
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dang ctia cac chat nhan electron, sv c6 mat ctia cac vi sinh vat mong mudn v akha
nang dé tiéu sinh hoc clia cac chét 6 nhiém ddi v&i vi sinh vat. Sy phan hdy sinh
hoc c6 thé xay ra & ca diéu kién hiéu khi v a ky khi nhwng nhin chung diéu kién
hi€u khi thuong duoc ap dung nhiéu hon.

2.3.7. Phurong phap x@ ly dat 6 nhiém bang thuc vat

Céc kim loai nang néi chung khéng cé y nghta dinh dudng d6i voi thyc vat
trr mot s nguyén t6 Cu, Zn, Mn, Mo... Nhiing nguyén t6 nay dugc xép la
nguyén t6 vi lvgng, chdng c6 vai tro rat quan trong trong doi sdng clia sinh vat.

Phuong phéap x ly dat 6 nhiém bang thwc vat 1a st dung mot s6 loai cay
trong c6 kha nang hat thu nhiéu kim loai nang dé loai bd ching ra khdi dat. Bay
duoc xem la phuong phap don gian, ré tién va cé khad nang ap dung rong rai.
Tuy nhién thoi gian xi Iy kéo dai va trong tredng hop 6 nhiém nang sé it c6 lo ai
cay nao thich (rng dugc.
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3. bOI TUONG VA PHUONG PHAP NGHIEN C U

3.1. Bdi twgng nghién ctru
3.1.1. Cay rau cai xanh (Brassica juncea L. Czern)

Day la mét trong nhitng cay rau dé trdng, nhanh cho thu hoach, chi tir 30 -
45 ngay va cé thé gieo trong duwoc nhiéu vu trong nam. Hon nita, chi phi dau tw
thdp ma loi nhun lai cao, viéc tiéu thu dé dang va duoc ngudi tiéu ding ua
chudng nén day la loai rau dwgc trong rat pho bién hién nay.

3.1.2. Cay rau xa lach (Lactuca sativa L.)

Xalach lamat loai cay rau ngan ngdy, co thoi gian sinh trudng khoang 45 -
55 ngay. Xa lach dwogc trong chu yéu trong thoi vu tir thang 8 dén thang 4 nam
sau, nhiét do thich hop tir 10 - 16°C, thich hop trong vu dong.

3.1.3. bét thi nghiém

Pat nén dung trong thi nghiém thudc loai dat phu sa sbng Héng khong
dwoc bdi hang nam, lay tai vung trong rau thudc xa Vinh Quynh, Thanh Tri, Ha
Noi.
3.2. Phurong phap nghién ctru
3.2.1. Phuong phap thu thap s6 liéu thir cap

Co sb cua phrong phap nay la thu thap, nghién clu tat ca cac tai liéu co
lién quan t¢i van dé nghién clru, dac biét lacac sb liéu vé diéu kién tw nhién, kinh
t€, xa hdi cta khu vuc nghién clru, nhirng nghién ctru vé kha nang hat thu kim loai
nang cua cac loai rau.

3.2.2. Phuong phap diéu tra, khao sat thuc dia

St dung phuong phdp danh gia nhanh ndng thon (Rapid Rural Appraisal -
RRA) trong diéu tra thyc dia, thu thdp thong tin vé diéu kién tv nhi én, kinh té-xa
hdi va tinh hinh san xuét ndng nghiép & dia ban nghién clru. Trén co s&¢ do6 xay
dirng ké hoach nghién ctru thi nghiém dua trén ly thuyét vathéng tin da co dé lva
chon phuong phap thiét ké thi nghiém thich hop.

Noi dung phdng vén tap trung vao cac véan dé lién quan dén co cdu cay
trong, tinh hinh sdn xuéat rau xanh, sir dung phan bén, ndng sudt cay trong néng
nghiép.
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Céc dobi twong duoc phong van la nhitng ngudi dan dwoc lva chon mot
céch ngau nhién. Qué trinh phdng van théng qua cac cau hdi va budi trd chuyén
V@i nguoi dan.

3.2.3. Phuong phap b6 tri thi nghiém
2.2.3.1. Nguyén liéu va hoa chat st dung trong thi nghiém

- Hat ging rau cai xanh varau xalach cé ngudén goc cung cap béi Cong ty
lién doanh hat giéng Bong Tay, thanh phd H6 Chi Minh.

- Céc loai phan bon: phan Uré (NH,),CO, phéan kalisunfat K ,SO,, phan
super photphat Ca(H ,PO,), vavoi bot.

- Héa chéat gay 6 nhiém Cu®, Pb*, zZn** 1a c&c mudi CuSO.5H,0,
Pb(N03)2 va ZnS0,4.7TH,0.

2.2.3.2. Qui trinh thi nghiém

- Dét lay vé dwgc phoi khd khéng khi, dap nho va tron déu, bd sung céc
loai phan bon va céc chét gay nhiém kim loai ning tueng tng rdi cho vao chau thi
nghiém (5kg/chau), dé qua dém roi gieo hat rau (30 hat/chau), twdi nwdc dén
khoang 70% do trl am cuc dai, thwong xuyén twéi nwdc dé duy tri dé am cho dat.
Sau 15 ngay gieo hat tién hanh tia cdy dé dam bao mat do thich hop cho cay phat
trién (15 céy/chau). Sau 45 ngay gieo trong tién hanh thu hoach cay va ldy mau
dat dé phan tich. Thi nghiém duoc ti€n hanh trong nam 2007 va 2008.

2.2.3.3. Thiét ké thi nghiém

- Cong thirc d6i chiing (nén): Bat nén duoc bon phan uré (NH,),CO va
kalisunphat K ,SO,twong tng voi lwgng bén 75 kg N va 30 kg K,O/ha

- Céc cong thirc thi nghiém: Céc cong thirc thi nghiém dugc gay nhiém kim
loai & cac mirc 50 ppm, 100 ppm, 200 ppm (d6i véi Cu va Pb) va 100 ppm, 300
ppm, 500 ppm (ddi v&i Zn). Lwgng bon phan phét phat voi cac luong tuong tng
voi 40kg - 60kg va 80 kg P,Os/ha, voi bot bon & lwvong 1 tan, 2 tdn va 3 tan
CaCOs/ha, mun cuwa bén & mire 10 tan, 15 tan va 20 tan/ha.

Céc cong thirc thi nhiém dwoc bo tri riéng ré dé xac dinh anh hwdng clia
lvgng bon Cu, Pb, Zn, phét phat, véi va mun cwa dén su sinh trwdng va hit thu
kim loai ndang cla rau cai xanh varau xaléach. Téng s6 bao gom 4 thi nghiém véi
48 cong thirc khéc nhau. Céc thi nghiém cu thé nhw sau:

+ Thi nghiém 1: Xac dinh anh hwdng cuta lvgng bén Cu, Pb, Zn dén sinh
trwdng vatich Iy ching trong rau cdi xanh vaxalach.
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Céc cong thirc thi nghiém dwoc b tri nhw sau:

N + K,O Lwong bon céac kim loai (ppm) *
Cong thirc
(kg/ha) Cu Pb Zn
CT0 75+30 0 0 0
CT1 75+30 50 50 100
CT2 75+30 100 100 300
CT3 75+30 200 200 500

(*): Céc cong thirc bén Cu, Pb, Zn duoc bo tri riéng ré.

+ Thi nghiém 2: Xac dinh vai tro clia bon ph6t phat dén sinh truéng vatich
|Gy Cu, Pb, Zn trong rau cai xanh vaxalach.

Cac cong thirc thi nghiém duoc b6 tri nhw sau:

Luong bon phét Luong bon cac kim loai (ppm) *
Cong thtrc .
phét (kg P,Os/ha) Cu Pb Zn
CTPO 0 100 100 300
CTP1 40 100 100 300
CTP2 60 100 100 300
CTP3 80 100 100 300

(*): Céc cong thirc bén Cu, Pb, Zn dwoc b6 tri riéng ré.

+ Thi nghiém 3: X&c dinh vai tro cta voi dén sinh trwdng vatich Ily Cu,
Pb, Zn trong rau cai xanh vaxalach.

Céc cong thirc thi nghiém dwoc b tri nhu sau:

Luwong bon voi Lwgng bon cac kim loai (ppm) *
Cong thirc 3
(t&n CaCO4/ha) Cu Pb Zn
CTVvoO 0 100 100 300
CTv1i 1000 100 100 300
CTv2 2000 100 100 300
CTVv3 3000 100 100 300
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(*): Céc cong thirc bén Cu, Pb, Zn duoc b6 tri riéng ré.

+ Thi nghiém 4: Xac dinh vai tro cia mun cwa dén sinh truéng va tich Iy
Cu, Pb, Zn trong rau céi xanh vaxaléach.

Céc cong thirc thi nghiém dwoc b tri nhu sau:

Lwgng bon mun cua Lwgng bon cac kim loai (ppm) *
Cong thtrc )
(tan/ha) Cu Pb Zn
CTMO 0 100 100 300
CTM1 10 100 100 300
CTM2 15 100 100 300
CTM3 20 100 100 300

(*): Céac cong thirc bén Cu, Pb, Zn duoc bd tri riéng ré.
3.2.4. Theo d6i thi nghiém va |4y m&u phan tich

- Theo ddi sinh trudng clia cay rau ¢ cac céng thirc thi nghiém voi cac chi
sb chiéu cao cay va nang suét khi thu hoach. Chiéu cao cay duwgc do & 5 cay trong
moi cong thirc, ndng suét khi thu hoach tinh cho toan bo rau & tirng cong thic.

- LAy mau rau: |8y tdt cA mau rau trong tirng cong thirc thi nghiém sau 45
ngay gieo trong dé xéc dinh nang suat, ham luvgng Cu, Pb, Zn téng so tich Iuy
trong cdy. Mau rau duoc loai bd céc 14 gid, 14 Ga vang, rira sach, trang bang nuéc
c4t mot |an roi phoi trong khdng khi dén khi réo nwéc. Sdy & 85°C dén trang théi
khd gion vagianhd thanh dang bot roi dem phan tich.

- L4y mau d4t & tit ca céc cong thirc thi nghiém, mau dét duoc Idy sau khi
thu hoach rau, hong khd khéng khi sau dé gidanhd, ray quaray 1mm dé phan tich.
3.2.5. Phuong phéap phan tich trong phong thi nghiém

Cac chi tiéu phan tich dat va thuc vat dugc thuc hién & Phong phan tich
dat, Khoa Mai trvong, Treong DDHKHTN va Phong phéan tich Bat - Mai truong
clia Vién Qui hoach va Thiét ké Néng nghiép. Céc phrong phap phan tich cu thé
duoc trinh bay & Bang 6.
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Béang 6. Céac chi tiéu va phrong phép phan tich

Th tw Chi tiéu Bon vi Phuwong phap phan tich

Phan tich dat

1 PHka - Do bang pH meter

2 CEC 1dl/1200g | Schachtschabel

3 Chathituco | % Walkley-Black

4 N ts % Kjeldahl

5 P,Osts % So mau xanh molipden, cong pha mau
bang H,SO,4 + HCIO,

6 K,Ots % Quang ké ngon Iira, cong pha mau bang
H,SO, + HCIO,

7 Cuts ppm Chiét trac quang Vi dithizon trong CCl,

8 Cudd ppm Chiét trac quang vai dithizon trong CCl,

9 Pbts ppm Quang pho hap thu nguyén tir (AAS)

10 Pb dd ppm Quang pho hap thu nguyén tir (AAS)

11 Znts ppm So mau véi dithizon

12 Zndd ppm So mau vai dithizon

Phan tich cay

13 Cuts ppm Quang pho hap thu nguyén tir (AAS)

14 Pb ts ppm Quang pho hap thu nguyén tir (AAS)

15 Znts ppm Quang pho hap thu nguyén tir (AAS)
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4. KET QUA NGHIEN CU’U VA THAO LUAN

4.1. Biéu kién tu nhién, kinh t€ xa hdi ctdia dia ban nghién ctru
4.1.1. Biéu kién tv nhién
4.1.1.1. Vi tri dia ly, dia hinh

Vinh Quynh la mdt xa thudc huyén Thanh Tri, mét vung dat trling véi do
cao trung binh khoang 4,2 - 4,5 m so v6i muc nuéc bién. Dia hinh & day la déng
bang bdi tu do phu saclia hé thdng sdng Hong.

Ve dia gi¢i hanh chinh:

- Phia Bac gigp xa Tam Hiép vathi trdn Van Dién
- Phia Nam giép x& Ngoc Hoi vabai Ang
- Phiabbdng giap xa Tt Hiép vaNgli Hiép
- Phia Tay gidp xa T& Thanh Oai
4.1.1.2. Bac diém khi hau

Lamdt ving thudc dong bang sdng H6ng, Thanh Tri ndi chung vaxa Vinh
Quynh no6i riéng la khu vuc cé khi hau nhiét déi gio mua, bi chi phéi bdi hai
hwéng gié chinh 12 Dong Bac va Bong Nam. Gi6 Bong Bac thinh hanh tir thang
11 dén thang 4 nam sau, gi6 Bong Nam chi yéu tir thang 5 dén thang 10. Hang
nam cé hai muard rét la mua muatlr thang 4 dén thang 11va muakhé tir thang 11
dén thang 3 nam sau.

- Nhiét d6 khong khi trung binh nadm véo khoang 23°C - 28°C. Thoi gian
nong nhat la cac thang 6, 7, 8 valanh nhat vao cac thang 12 vathang giéng. Trong
mua dong c6 khi nhiét dé xudng dudi 10°C.

- Luong mua Lwgng mua trung binh trong nam tlr 1600 - 1800 mm, chi
yéu tap trung vao cac thang mua muva 6, 7, 8 va 9. Nam cao nhat dat t¢i 2000 -
2200 mm. Do dia hinh Ha Noi déc tir Bic xuéng Nam nén ngodi |uvong mua tai
chd, con co lvong nwdce tir ndi thanh don vé 1am ting kha ndng Gng ngap trong
vung.

- Luong boc hoi: lvong boc hoi hang nam thay déi tir 970 - 1127 mm,
trung binh nhiéu nam la 1025,5mm. Théng thuong tir thang 11 dén thang 3 nam
sau lathoi ky co lvgng boc hoi cao hon.
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- D0 am khong khi twong doi on dinh, tir 80 - 88 %, do 4m trung binh ndm
la 81 %. Trong mla mua, dd am rat Ién co khi dat téi do bdo hoa am. V& mua
kho, do &anh hudng clia gié miaDong Bac, nén do 4m khong khi giam, gia tri nho
nhét vao thang 12.

4.1.1.3. Tho nhudng
Déc diém cac loai dat chinh & huyén Thanh Tri:

- Bat cat: hinh thanh do si boi tu phu sa cla hé thdng séng Hong, thuong
tap trung tao thanh cac con cat doc bo séng. Loai dat nay hang nam bi ngap tir hai
dén ba thang. Laloai dat nghéo dinh duéng, nghéo mun nén it duoc st dung cho
san xuat ndng nghiép.

- P4t phu sa dwoc bbi hang nam: 1a dat dugc hinh thanh do Iang dong phu
sa clia hé thdng sdéng Hong, mobi ndm dugc bbi thém [6p day 2 - 5 cm. Dt mau
nau tuoi, thanh phan co gidi nhe, thudng la cat pha thit nhe, toi xdp, ham lwgng
dinh dwéng tot, pH = 7 - 7,5 va CEC cao tlr 15 - 40 1d1/100g dat nhwng lai ngheo
mun va dam (muntw 0,5 - 1,5 %).

- bét phu sa khong duoc boi hang nam: la dat dwoc boi do phu sa song
Hong nhung hién nay da khong con duoc boi tu do hé thong dé ngan cach. Loai
dat nay chi c6 mot dién tich nhé & Thanh Tri.

- Bét phu sa glay: dat phu sa glay dugc hinh thanh tai chan dat triing, kho
tiéu nudc. Trong hé thong dat ludn xay ra tinh trang yém khi do dé ton tai
hydroxit clia cac nguyén t6é Fe, Al, Mn, Ti, Ni ... & hoa tri thap. Cac tap chat n ay
cung véi chat hitu co tao mot tang dat déo, dinh va chat bi, mau xanh xam.

- Bét phu sa iing nudc: laloai dat phu sa ing nudc quanh nam yém khi nén
dét bi glay manh trén toan phau dién. D4t c6 mau den, thanh phan co gidi nang,
chua it, ham lwgng chat hitu co cao, dam cao, ham Iwgng lan, kali trung binh.

4.1.2. Biéu kién kinh té xa hoi
4.1.2.1. Dién tich va dan so

Xa Vinh Quynh c6 dién tich dat tv nhién la 650,5 ha, trong d6 c6 337 ha
dat nong nghiép. Vé don vi hanh chinh, xa Vinh Quynh dwgc chiathanh 3 thon va
13 khu dan cu tap thé co quan déng trén dia ban xa

Tinh dén ndam 2006 toan xa Vinh Quynh c6é 4.414 hd dan cu voi 18.426
nhan khau. S8 lao dong trong xa chl yéu lalam néng nghiép, ngoai ra con cd mot
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sO tham gia bu6n ban hodc tham gia vao cac hoat ddng san xudt tai cac nha may,
Xi nghiép dong trén dia ban huyén.

4.1.2.2. SAn xuat ndng nghiép

Thanh Tri lamét ving chuyén canh ndng nghi ép véi dac diém dat canh tac
lién vuing thudc loai dat phu sa song Hong réat thuan loi cho viéc phat trién san
xuat cac loai cady nong nghiép dac biét la san xuét rau xanh valda. Trong dé hoat
dong trong rau dem lai hiéu qua kinh té cao hon la trong lGa. Tuy nhién do dac
diém vé dia hinh Ung triing nén dién tich trong lta van chiém wu thé hon so voi
dién tich cay rau. Trong tong so dién tich dat nong nghiép 337 ha, dién tich trong
rau la 75,66 ha. Co cdu san xuat rau rat da dang nhung chd yéu cé hai nhém rau
chinh nhu sau:

- Rau nuwéc: lanhirng loai rau sinh tredng va phét trién tot trong diéu kién
c6 mdt phan than varé dwoc ngap trong nwdc. Nhitng loai rau nay duoc trong chi
yéu & nhitng khu dat triing va co6 diéu kién cap nuwéc twdi thuan lgi nhat do nhu
cau vé nudc twdi [6n hon nhiéu so véi cac loai rau khac. Cac loai rau dwgc trong
pho bién larau muéng, rau can, rau cai xoong véi tong dién tich 1a52,2 ha.

- Rau can: la nhi*tng loai rau c6 nhu cau vé nuéc it hon so véi rau nuéc.
Céc rudng trong rau can phai khéng thvong xuyén ngap nuéc nhwng, dat trong
phai toi x0p mau m& va phai tudi nuwdc dinh ky phu hop voi tirng loai rau duoc
trong. Mot sO loai rau can duwgc trong nhiéu larau ngét, rau mong toi, rau dén, rau
cai. Trong d6 rau cai chiém 7,6 ha; rau ngét 7,3 ha; rau mong toi 5,3 havarau dén
2,3 ha

Ngoai céc loai rau xanh, Vinh Quynh con chl y phét trién mot so cay dau
d6 bao gdm 3,7 ha dau twong, dau xanh xuén; 16,2 ha dau tuong, dau xanh dong.
Ngoai san xuat nong nghiép ngudi dan con nubi trong thdy san véi 13,5 ha va
chan nudi gia cam (ga, vit), gia stc (Ion, trau, bo).

4.1.2.3. Vé sinh, y té

Cong tac y té€ & xa Vinh Quynh rat dwgc lanh dao quan tm. Tram vy té cla
xa duoc cong nhan latram y té dat chudn Qudc gia. Hang thang cd td chirc kiém
travé sinh an toan thuc pham tai cac co s¢ kinh doanh mét hang thuc pham, kham
strc khoe vatap hudn cho cac chi hang kinh doanh &n udng. Lanh dao xa ciing to
chirc van dong nhan dan lam tong vé sinh thwdng xuyén vao chiéu thir 6 va sang
thir 7 hang tuan. Dén nay cong tac vé sinh mdi trwong cé nhiéu chuyén bién tich
cwe, duong lang, ngd xom phong quang, sach sé.
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Do lam tét cong tac y té cong dong nén van dé strc khoé nguoi dan duoc
dam bao. Do vay trong vai chuc nam gan day khong xay ra dich bénh nao dang ké
doi voi nguoi vavat nudi trén dia ban xa. Cong tac cham soc strc khoé cling duoc
tién hanh dinh ky cho tré em.

4.2. M6t so tinh chat dat thi nghiém

S6 lieu & Bang 7 cho thdy dat nghién ctru chua bi 6 nhiém bdi cac kim loai
nang trlr ham lugng Pb tong sd. Tuy nhién theo TCVN 7209 - 2002 qui dinh cho dat
nong nghiép thi dat nghién ctru & Vinh Quynh chua bi & nhiém va thich hop cho s
sinh trwdng clia c&c loai rau n6i chung cling nhu rau cai xanh varau xaléach néi riéng.

Bang 7. Mot so tinh chét co ban clia dat nghién clru

Thi tw Chi tiéu Ponvi Giatri banh gia
1 PHkc - 6,15 Chuait

2 CEC |dl/100g dat | 23,46 Cao

3 Chaét hiru co % 2,44 Trung binh
4 N ts % 0,32 Giau

5 Pts % P,0s 0,19 Giau

6 K ts % K,O 1,02 Trung binh
7 Cuts ppm 21,29 Trung binh
8 Cudd ppm 13,38 -

9 Pb ts ppm 57,16 O nhiém nhe
10 Pb dd ppm 1,88 Rét thap

11 nts ppm 81,27 -

12 Zndd ppm 7,24 -
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4.3. Anh hudng ctia lugng bén Cu, Pb, Zn dén sinh trudng va tich Iy
chung trong rau

4.3.1. Anh huéng clia Cu, Pb, Zn dén sinh trwdng va tich Iy ching trong
rau cai xanh

4.3.1.1. Anh huéng cha Cu dén sinh truéng va tich Itly Cu trong cai xanh
K&t qua xac dinh anh hudng clta lvgng bon Cu dén sinh truwdng vatich Iy
Cu trong rau céi xanh dwgc trinh bay trong Bang 8.
Bang 8. Anh huéng cla lwong bon Cu dén sinh trueéng vatich Iy Cu
trong rau cdi xanh (tinh theo chét tvoi)

Cong Chiéu cao cay Nang suat rau Ham lvgng Cu trong rau
thirc cm % g/chéu % ppm %
CTO 19,5 100 70,3 100 2,75 100
CT1 15,0 77 55,9 80 3,17 115
CT2 14,7 75 50,0 71 521 190
CT3 12,5 64 33,1 47 8,46 308

Tl s6 liéu & Bang 8 cho thay lvong bon Cu c6 anh hudng kha ré rét dén
chiéu cao cay rau cai xanh. Khi lugng bon Cu tang tir 0 1én 50ppm, 100ppm va
200 ppm lam cho chiéu cao cla cay giam di tuong rng 23%, 25% va 36%. Nhu
vay & lugng bon cao nhat 200 ppm, chiéu cao cay rau cadi xanh da giam di rat ro
rét vao khoadng 36% so vai ddi chirng.

Luong béon Cu khong chi lam gidm chiéu cao cady ma con anh hwdng dén
nang suat cla rau cai xanh. O’ lwvong bén 50 ppm (CT1) ndng suét rau giam 20%;
& lwong bon 100 ppm (CT2) nang sudt gidm 29%; con & lwgng bon 200 ppm
(CT3) nang sudt giam tai 53% so véi ddi chitng (CTO). Nh v vay xu hudng bién
d6i vé nang suét rau cai xanh cting dién ra tuwong tw nhw chiéu cao cay, tuy nhién
mirc do chiu anh hudng thé hién rd rét hon.

Khéc voi nhitng &nh huéng cua lugng bon Cu dén chiéu cao va nang suét rau da
trinh bay & trén, lwong bén Cu lam tang dang ké sw hit thu vatich luy Cu trong rau. Két
qua nghién ctru cho thay khi lwvgng bén Cu tang tir 0 1én 50 — 100 va 200 ppm thi ham
lwgng Cu trong rau cling tang twong (ng 15%, 90% va 208%. Nhw vay & lugng bon 200
ppm Cu, sy tich luy Cu trong rau cai xanh tang Ién rat rd rét. Két qua nay la phu hop véi
s gidm sut kha nang sinh tredng clia cdy da duoc trinh bay & trén. C6 thé thay ré hon

32



nhi*tng tac dong khac nhau ctia lvgng bon Cu dén chiéu cao cay, sinh khdi va si
tich luy Cu trong rau cai xanh nhu duoc trinh bay & Hinh 1.

4.3.1.2. Anh huéng clia Pb dén sinh trudng va tich |ty Pb trong cai xanh

80+

CT0

CT1 CT2

CT3

@ Chiéu cao (cm)
m Sinh khéi (g/chau)
m Cu trong cay (ppm)

Hinh 1. Anh huéng ctia lwong bon Cu dén chiéu cao cay,
sinh khdi va Cu tich luy trong cay cai xanh

Anh huéng clia lwvong bon Pb dén sinh trwéng vatich Ily Pb trong rau cai
xanh dugc trinh bay & Bang 9.

Bang 9. Anh hwéng cta lvgng bén Pb dén sinh trwéng vatich Idy Pb
trong rau cai xanh (tinh theo chat tuoi)

Chieu (an ey Nang suat rau Ham lvong Pb trong rau
Cong thirc Ccay
cm % g/chau % ppm %
CTO 19,5 100 70,3 100 0,17 100
CT1 14,7 75 37,0 53 0,96 565
CT2 13,4 69 34,7 49 1,67 982
CT3 11,0 56 31,0 44 1,79 1053

O Ivong bon 0 ppm Pb (CTO) chiéu cao cay 1a 19,5 cm trong khi & lvong
bon 50 ppm Pb (CT1) chiéu cao da giam di 25%, & lwgng bén 100 ppm Ph (CT2)
chiéu cao cay giam 31%, con & lugng bon 200 ppm Pb (CT3) chiéu cao cay gidm
44% so v&i d6i ching khdng bon Pb.
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Nang sudt rau cai xanh cling dién ra twong tw nhw chiéu cao cay, nghia la
c6 xu hwéng gidm di nhanh chéng khi lugng bon Pb tang 1én. O céac luong bon
50ppm, 100ppm va 200 ppm Pb nang su at rau gidm twong ng 27%, 51% va 56%
so v@i ddi chirng khéng bon Pb.

Luong bon Pb vao dat da lam tang rat nhanh su tich luy Pb trong cay. tir
céc két qua nghién ctru co thé thdy rang lugng Pb tich Iuy trong rau cai xanh tang
Ién hon 5 1an, 9 lan va 10 lan tvong tng véi cac lvgng bon Pb [a 50ppm, 100ppm
va 200 ppm. Ham lwgng Pb tich Ily thdp nhét 0,17 ppm & cong thirc d6i chiing
khong bén Pb (CTO) vacé giatri cao nhat 1,79 ppm & luvgng bon 200 ppm Pb. Két
qua thi nghiém ciing cho thay & lwgng bon dwdi 100 ppm Pb thi kha nang hat thu
vatich Iy chung trong cay tang nhanh nhwng khi lvgng bon trén 100 ppm thi kha
nang hut thu Pb cua cay ciing gidm di (Hinh 2). Néu so v&i Cu nhv datrinh bay &
trén, Pb c6 &nh hwdng manh hon hay chiéu cao cla cay giam di nhanh hon so véi
lvong bon Cu twong (ng.

80+

o Chiéu cao cay (cm)
m Nang suét (g/chau)

m Pb trong rau (ppm)

CT0 CT1 CT12 CT3

Hinh 2. Anh hwéng ctia lwong bén Pb dén chiéu cao, nang
suét va ham lwgng Pb trong rau cai xanh

4.3.1.3. Anh hudng cla lwgng bon Zn dén sinh tredng va tich [0y Zn trong cai
xanh

Anh hudng cla lwvong bon kém dén sinh trwéng vatich Iy ching trong rau
cai xanh dugc trinh bay & Bang 10. Két qua nay cho thdy Zn chi c6 anh huéng
manh dén sinh trwéng ctia rau cai xanh & cac lwong bon cao. O CT1 véi lwong bon
Zn la 100 ppm chiéu cao cay hau nhw khong thay doi, chi tang 1% so voi cong
thirc doi chirng. Tuy nhién & CT2 véi lwgng bon Zn 1a 300 ppm chiéu cao clia cay



da gidm di 14%, con & lwgng bon 500 ppm Zn chiéu cao cla cay giam di 20% so
V@i doi chirng.

Bang 10. Anh hudng clia lwong bon Zn dén sinh trwdng vatich Iy ching
trong rau cai xanh (tinh theo chat tuoi)

Chiéu cao cay Nang suat Ham lwgng Zn trong rau
Cong thirc

cm % g/chau % ppm %
CTO0 19,5 100 70,3 100 |9,05 100
CT1 19,7 101 75,7 108 | 18,06 200
CT2 16,7 86 64,1 91 20,40 225
CT3 15,5 80 43,8 62 22,82 252

DA4i véi nang suét rau, lwvgng bén Zn thap & mic 100 ppm (CT2) lam tang

nang suat rau 8%, nhung & lwgng bén 300 ppm (CT3) nang suat rau lai giam di
9%, con & lwgng bon 500 ppm CT3 nang suéat rau giam t¢i 38% so véi dbi chirng
khong bén Zn. T két qua nghién clru da chi rd trong diéu kién dat thi nghiém, Zn
chi c6 tac dong ro rét dén sinh truédng clia rau cai xanh khi luvgng bén cao vuot
trén 300 ppm (Hinh 3).

CT0 CT1

CT2

CT3

o Chiéu cao cay (cm)
m Nang suét (g/chau)
@ Zn trong rau (ppm)

Hinh 3. Anh huéng clia lwgng bén Zn dén chiéu cao, nang

suét va ham lwgng Zn trong rau cai xanh

Anh huéng ctia lvong bén Zn dén tich lu§ Zn trong rau cling c6 méi quan
hé kha ré nét. O luegng bon 100 ppm (CT1) ham lwgng Zn tich Idy trong rau ting
100%, & lwgng bon 300 ppm (CT2) ham lugng Zn tich Iy trong rau tang 125%,
con & CT3 véi luong bén 500 ppm ham lugng Zn tich Idy trong rau tang 152% so
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v@i cong thirc khong bon kém (CTO0). Nhw vay cé thé thay khi luong bon Zn ting
Ién dong thoi cling 1am tang nhanh sw tich lu§ Zn trong rau cai xanh.

4.3.1.4. Twong quan gitra ham lugng Cu, Pb, Zn trong dat va trong rau cai

xanh

cta ching trong rau trong rau dwoc trinh bay & Bang 11.

Su twrong quan gitta ham lweng Cu®*, Pb®*, Zn* trong dét va ham lwong

Bang 11. Ham luvgng Cu?, Pb*, Zn?* trong dét va ham lwong clia ching
trong rau cai xanh (tinh theo chat twoi)

Cong | Cu®* trong | Cutrong | Pb® trong | Pbtrong | Zn® trong | Zntrong
thiec | dat (ppm) | rau (ppm) | dat (ppm) | rau (ppm) | déat (ppm) | rau (ppm)
CT0 13,38 2,75 1,88 0,17 71,24 9,05
CT1 15,52 3,17 4,10 0,96 17,81 18,06
CT2 27,20 521 11,23 1,67 75,20 20,40
CT3 51,10 8,46 18,27 1,79 112,83 22,82

M®6i twong gitta ham lwong Cu?®* trong dat va ham lvong Cu tich Iu§ trong
rau duoc biéu dién thong qua phwong trinh c6 dang Y 1=0,1503x + 0,8685 v¢i R?
= 0,9956 (Hinh 4). Trong khi phuong trinh tvong quan gitta Pb trong dat va ham
lvong Pb tich Iu§ trong rau cé dang Y 2= -0,0095x? + 0,2813x — 0,2095 v¢i R? =
0,9691 (Hinh 5). Con méi twong quan gilta Zn®* trong dét va ham lwong Zn tich
lu§ trong rau duoc biéu dién thong qua phuong trinh ¢ dang Y3 = 5,9867x%%%
v6i R? = 0,8085 (Hinh 6). Nhin chung ham | vgng céac kim loai ndang trong déat c6
m0i twong quan rét chat véi ham lugng clia ching duwgc tich luy trong rau.

Nhan xét vé anh huwdng ctia bon Cu, Pb, Zn dén cay rau cai xanh:

Luong bon dong, chi, kém c6 anh hwéng ré rét dén sinh truéng va nang
sudt rau cai xanh, trong d6 anh hwdng cla Pb thé hién ré nhat, ti€p dén la anh
hwdng clia Cu vathap nhét la anh huwéng ctia kém. Nhin chung, sy sinh trwvdng va
nang sudt rau cai xanh gidm dan khi lwgng bon céac kim loai nang vao dat tang 1én.
O luong bén 100 ppm, Pb 1am gidm nang suét rau cai xanh t&i 51%, trong khi Cu
chi lam gidm nang suat rau 29%. B6i voi kém, & lwgng bon 300 ppm moi lam
gidm nang suat rau 9% va & lwgng bon rat cao 500 ppm ciing chi lam gidm nang
sudt rau 38%. O lwong bon thdp 100ppm, &nh hwéng cta Zn dén ndng suét rau 14
khong ro rét.
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Nguoc lai v6i xu hwéng trén, lwgng bén kim loai nang Cu, Pb, Zn déu lam
tang nhanh chéng su tich luy chidng trong rau, dac biét 1a & cac luong bdn cao trén
100 ppm. O lwgng bén 100 ppm va 200 ppm ham luvong Cu tich lu§ trong rau cai
xanh tang twong tng 90% va 208% con ham lugong Pb tang twong rng 882% va
953% so v@i dbi chirng. DA6i vai Zn, khi lwong bén tang 1én 100 - 300 va 500 ppm
lam tang ham luvgng Zn tich luy trong rau twong tng 100%, 125% va 152% so v 0i
ddi chirng khdng bon kém.
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Hinh 4. Tuong quan gitia hamluong O Hinh 5. Tuong quan gitta ham luong
trong dét va Cu tich Iuy trong rau cai xanh Pb?* trong dét va Pb trong rau cai xanh
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Hinh 6. Tuwong quan gitka ham lugng
Zn®* trong dét va Zn trong cay
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4.3.2. Anh huéng clia Cu, Pb, Zn dén sinh trwdng va tich Iy ching trong
rau xalach

4.3.2.1. Anh huéng cia Cu dén sinh truéng va tich Ity Cu trong xa lach
Két qua xac dinh anh huéng cla lvgng bon Cu dén sinh trudng vatich Iy
ching trong rau xalach trong thi nghiém duwoc trinh bay trong bang 12.
Bang 12. Anh hudng cla lwong bén Cu dén sinh truéng vatich Ity Cu
trong rau xa lach (tinh theo chét tuoi)

Cong Chiéu cao cay Nang suét Ham lwgng Cu trong rau
thire cm % g/chéu % ppm %
CTO 11,4 100 93,8 100 2,25 100
CT1 11,0 97 82,2 88 3,04 135
CT2 9,6 85 73,8 79 3,33 148
CT3 6,9 61 53,6 57 4,26 189

T s6 liéu & bang 12 cho thdy lvgng bén Cu c6 anh hudng kha ro rét dén
chiéu cao cdy rau xa lach. Chiéu cao clia cay gidm dan tir 11,4 cm & cong thirc
khdng bén Cu (CT0) xudng con 11,0 cm - 9,6cm va 6,9 cm khi lwong bon Cu tang
Ién tvong (ng tlr O ppm 1én 50 ppm, 100 ppm va 200 ppm. Nhu vay & luong bén
Cu cao nhat (CT3), chiéu cao cay rau xa lach da gidm di khodng 39% so vGi doi
chtrng.

Lwong bon Cu khéng chi lam gidm chiéu cao cdy ma con anh huéng manh
dén nang suat clia rau xa lach. Ngay & luong bon thdp 50 ppm (CT1) nang suat
rau da giam 12%; & lwgng bén 100 ppm (CT2) nang suat gidm t6i 29%; c on &
lvong bon 200 ppm (CT3) nang suat rau giam di 43% so v&i d6i chiing khdng bon
Cu (CTO).

Khéac voi nhitng anh hwdng ctia lwgng bén Cu dén sinh triedng clia rau xa lach da
phan tich & trén, khi lwvong bdn Cu tang 1én dong thoi cling lam tang dang ké lwong tich
luy Cu trong rau. Theo két qua nghién ctru cho thay khi lugng bén Cu tang tir 0 ppm Ién
50 ppm, 100 ppm va 200 ppm thi ham lwgng Cu trong rau cling tang 1én twong tng twr
2,25 ppm |én 3,04 ppm, 3,33 ppm va 4,26 ppm. C6 thé thay ré hon nhitng tac dong
khac nhau cua lvgng bon Cu dén chiéu cao cay, sinh khoi va sy tich luy Cu trong
céy rau xalach nhu dwgc trinh bay & hinh 7.
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NEu so sanh ham lvgng Cu tich luy trong céy gilra rau cai xanh va xalach
cho thdy & cung mot lvgng bén Cu nhu nhau ham Ivgng Cu tich luy trong rau cai
xanh ludn cao hon rau xa l4ch (Bang 8 va 11): O lvong bon Cu 1a 50 ppm (CT1)
ham lwvgng Cu tich [u§ trong rau cai xanh va rau xa lach twong ¢ng 14 3,17 ppm va
3,04 ppm; & lwgng bon Cu la 100 ppm (CT2) ham lwong tich luy Cu trong rau cai
xanh va xa lach lan luot 1a 5,21 ppm va 3,33 ppm; con & lwgng bén Cu 1a 200 ppm
(CT3) ham lugng Cu tich luy trong rau cai xanh la 8,46 ppm va trong rau xa lach la
4,26 ppm. Diéu nay co thé duoc gia thiét lanhu cau vé Cu trong doi séng clia rau cai
xanh |&n hon xa lach, hay sy hit thu Cu & rau cai xanh la cao hon so véi rau xalach.
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CTo CT1i CT2 CT3

o Chiéu cao (cm)  m Sinh khéi (g/chau) O Cutrongcay (ppm)

Hinh 7. Anh huwéng cla lvgng bon Cu dén chiéu
cao, sinh khdi va Cu tich Iuy trong cay

4.3.2.2. Anh huéng clia Pb dén sinh trieéng vatich Ity Pb trong xa lach

K&t qua nghién clru & bang 13 cho thdy lvgng bén Pb c6 anh huéng rat rd dén
s sinh truéng va hdt thu Pb clia rau xa lach. Khi lwgng bén Pb tang 1én thi chiéu cao
va nang suat cay déu giam di kha manh trong khi ham luvong Pb trong rau lai tang Ién.

O lugng bon Pb 1250 ppm (CT1) chiéu cao cay chi giam 12%; trong khi &
cong thirc boén 100 ppm Pb (CT2) chiéu cao cay gidm 21% va & cong thirc bon
200 ppm Pb thi chiéu cao cay giam 41% so voi cong thicc ddi chirng khdng bén
chi (CTO).

Anh huéng cla luong bon Pb dén nang suét rau xa l&ch ciing dién ra theo
xu huéng trong ty nhw anh huéng dén chiéu cao cay nhung & mirc d6 manh hon
nhiéu. Ngay & lvong bén 50 ppm Pb, nang suat rau da gidam 33% so véi doi
chitng. Khi lvong bén tang [én 100 ppm Pb thi ndng suéat gidm 59% va & lwong
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bon 200 ppm Pb ndng suét rau da gidm di 71% so véi cong thirc khdng bon Pb. O
lvgng bén 200 ppm Ph, da xudt hién céc triéu chirng doc hai do chi déi véi rau xa
lach nhu cay kém phat trién, 14 nho va c6 mau xanh dam.

Béng 13. Anh hudng cla lwvong bon Pb dén sinh trueéng vatich 1ly Pb
trong rau xalach (tinh theo chat tvoi)

Cong Chiéu cao cay Nang suét Ham lvong Pb trong rau
thirc cm % |g/chau| % ppm %
CTO 11,4 100 93,8 100 0,12 100
CT1 10,0 88 71,7 77 0,17 142
CT2 8,9 79 38,1 41 0,23 192
CT3 6,7 59 26,7 29 0,30 250

Nguoc lai voi sy anh hwéng cla lvgng bén Pb dén sinh truéng cla cay,
lvong bén Pb ciing 1am tang dang ké sy tich luy Pb trong rau (Hinh 8). O lugng
bon 50 ppm Pb (CT1) ham lwogng Pb tich Iy trong rau tang 142 %, & lwgng bon
100 ppm Pb (CT2) ham lvong Pb tich Iy trong rau tdng 192% va & lvgng bon
200 ppm Pb (CT3) ham lwgng Pb tich Iy trong rau tdng dén 250% so v&i khong
bon Pb (CTO).

100-

CTO CT1 CT2 CT3
@ Chiéu cao cay (cm) m Nang suét (g/chau) O Pb trong rau (ppm)

Hinh 8. Anh hwdng ctia lvong bén Pb dén chidu cao,
nang suat va ham luvgng Pb trong rau xa lach
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4.3.2.3. Anh hwdng cla lwong bon Zn dén sinh tredng va tich Ity Zn trong rau
xa lach

S6 liéu duwoc trinh bay & bang 14 cho thdy lwgng bén Zn cling c6 anh
hwdng dén sinh trwdng va tich luy Zn trong rau xa lach. Tuy nhién mic do anh
hudng thé hién yéu hon so véi Cu va Pb. O mirc bon bon 300 ppm Zn (CT2)
chiéu cao cla cay chi giam 11% vangay & luong bén rat cao 500 ppm Zn (CT3)
chiéu cao cay cling chi giam 17% so v6i doi chiing khong bén Zn (CTO0).

Twong tv nhu vay, Zn ciing chi lam giam khéng nhiéu nang suét rau xa
l&ch ngay & cac lugng bon kha cao. O lwong bon 300 ppm va 500 ppm, ndng suét
rau xa lach giam di tuong ng 1a 20% va 31% so véi d6i chiing khéng bon Zn.

Khéc v6i cac tac dong ctia Cu va Pb, bon Zn & lvgng thap 100 ppm lai cé
tac dung lam tang s sinh trudng cla rau xa lach tuy khoéng nhiéu: Chiéu cao va
nang suat rau xa lach chi tang twong ng 5% va 3% so vi doi chirng khdng bon
Zn. Piéu nay cb thé duoc giai thich do vai tro clia mot nguyén té vi lwgng quan
trong nén & lwgng bén thdp dudi 100 ppm, Zn c6 tac dung la nguyén té dinh
dudng nén da gép phan kich thich si sinh truéng cla rau xalach.

Bang 14. Anh hudng cla lwvong bon Zn dén sinh trudng vatich iy Zn
trong rau xalach (tinh theo chat tuoi)

Cong Chiéu cao cay Nang suat Ham lvgng Zn trong rau
thirc cm % |g/lchau| % ppm %
CTO 11,4 100 93,8 100 5,02 100
CT1 12,0 105 96,4 103 6,98 139
CT2 10,1 89 74,5 80 7,08 141
CT3 94 83 65,0 69 9,76 194

Khéc v6i nhitng anh hudng dén sinh triedng cla rau xa lach, lugng Zn tich
lu§ trong rau lai luén c6 twong quan thu&n khéa chat véi lueng Zn bén vao dat. O
cong thtrc khong bon Zn, ham lwgng Zn trong rau la 5,02 ppm. Khi lvgng bon
tang 1én 100 ppm, 300 ppm va 500 ppm, ham lv gng Zn trong rau ciing tang 1én
twong (ng 1a 39%, 41% va 94% so v i doi chirng khdng bén Zn. Hinh 9 cho thay
rd hon &nh hwdng cla lvgng bén Zn dén chiéu cao cay, nang sudt v a sy tich ldy
Zn trong rau xalach.

41



4.3.3. Twong quan gitra ham lwgng Cu, Pb, Zn trong dat vatrong rau xalach

Ham lugng kim loai nang trong dat va ham lwgng clia ching trong rau xa
lach c6 méi twong quan thuan kha chat ché. Mai twong quan gira ham lwgng
Cu®*, Pb?*, Zn* trong dat va ham lwong cia chding trong rau xa l&ch cting di én ra
theo cling mot xu huédng chung, nghta la khi ham lwgng & trong déat tang I én thi sw
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Hinh 9. Anh huéng cta lwong bon Zn dén chiéu
cao, nang suat va hamlwong Zn trong rau xa lach

tich luy trong rau ciing tang 1én (Bang 15).

Bang 15. Twong quan gitta Cu®*, Pb*, Zn®* trong d4t vatrong rau xaléach

(tinh theo chat twoi)

Ham lugng Cu Ham lugng Pb Ham luvgng Zn
cong (ppm) (ppm) (ppm)
thirc Trong | Trong Trong Trong Trong | Trong

dat rau dat rau dat rau
CTO 13,38 2,25 1,88 0,12 7,24 5,02
CT1 15,52 3,04 4,10 0,17 17,81 6,98
CT2 27,20 3,33 11,23 0,23 75,20 7,08
CT3 51,10 4,26 18,27 0,30 112,83 | 9,76

M@&i tvong quan dudng thdng gitta ham lvong linh déng clia cac kim loai
nang trong dat v&i ham lugng clia ching trong rau xa lach dugc trinh bay & cac
hinh 10, hinh 11 va hinh 12. Phwong trinh twvong quan gitta ham luong Cu® trong
dat voi ham lwong Cu trong rau xa lach c6 dang Y=2,9673x-4,6752 (R?=0,8928);
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gitta Pb?* trong dat v&i Pb trong rau 1a Y=0,0103x+0,1132 (R%=0,9794) va giita
Zn* trong dat véi Zn trong rau 1&'Y=0,0348+5,354 (R?*=0,7907).
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Hinh 12. Twong quan gitra ham luvgng
Zn?* trong dat va Zn trong rau xa lach

Nhu vay, néu so sanh gita hai loai rau cai xanh va xa lach, voi cliing mot
lwvgng bon nhu nhau ham lwgng kém tich Iy trong rau cai xanh lubn cao hon so voi
rau xa lach. O' lvong bén 100 ppm ham lwong kém tich Iy trong rau cai xanh 1a
18,06 ppm twong tng véi 199,6 %, trong rau xa lach 146,98 ppm twong tng véi 139
% so vGi doi chirng; & lwgng bén 300 ppm ham luvgng kém tich 0y trong rau cai xanh
la 20,40 ppm vatrong rau xaléach 147,08 ppm twong tng voi 225,4 % va 141 % so
V@i d6i chirng; con & lwgng bon 500 ppm ham lwgng kém tich Iy trong rau cai xanh
vaxaléach lan lwgt 1a 22,82 ppm va 9,76 ppm twong ting voi 252,2 % va 194,4 % so
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vOi d6i chiing. K&t qué ndy cling khang dinh réng rau cai xanh c6 kha nang hit thu va
tich 10y kim loai nang cao hon so véi rau xalach.

Nhan xét vé anh hwdng ctia Cu, Pb, Zn dén cay rau xa lach:

Lwong bon Cu, Pb vaZn cé anh huéng rat rd rét dén sinh trudng va su tich
luy ching trong rau xa lach. Khi lwgng bon Cu tang tiv 0 1&n 50 ppm, 100 ppm va
200 ppm nang suét rau xalach giam di twong tng la 12%, 29% va 43% so v ¢i doi
chirng khong bon Cu. Trong khi d6 ham lugng Cu tich luy trong rau lai tang
twong (rng 1a 35%, 48 % va 89% so v&i dbi ching.

D&i v6i Pb, xu hwéng ciing dién ra twong tw nhu truong hop bon Cu, voi
lvgng bén Pb tang tir 0 [én 50 ppm, 100 ppm va 200 ppm nang su at rau xalach
giam di twong (ng la 33%, 59% va 71% so v&i cong thirc khéng bén Pb. Nguoc
lai, ham lugng Pb tich luy trong rau lai tdng twong ng la 142%, 192% va 250
% so v&i dbi ching.

B6n Zn cling ¢é anh hwdng rd dén sinh trwdng cla rau xa lach, nhat la khi
lvgng bén cao trén 300 ppm. Két qua thi nghiém cho thay khi lwogng bén Zn la
300 ppm va 500 ppm nang suét rau xa lach gidm di twong (*ng la 20% va 31% so
voi ddi chirng khéng bén Zn. Tuy nhién & lvgng bon thdp 100 ppm, &nh hwéng
clia Zn dén nang suat rau xalach thé hién khong ra.

S tich luy Zn trong rau xa lach co sy twong quan thuan kha chat véi ham
lwong Zn?* trong dat. Ham luong Zn trong rau tang 1én 39%, 41% va 94 % so v i
doi chirng tuwong ng v6i lvgng bon Zn tang Ién tir 100 ppm, 300 ppm va 500
ppm.

4.4. Anh huéng cla bon phét phat, voi va mun cwa dén sinh tredng va
tich luy kim loai nang trong rau

4.4.1. Anh hwdng clia bon phét phat, voi va min cua dén sinh trudng va
tich Gy Cu, Pb, Zn cua rau cdi xanh

4.4.1.1. Anh huéng ctia bon phét phat dén sinh trwdng va tich Ity Cu, Pb, Zn
trong rau céi xanh

K&t qua nghién ctru cho thay phot pho ¢ anh huwéng rd rét dén sinh truéng
va nang sudt clia rau cai xanh. Chiéu cao cla cay tang | én tir 14,7cm & cong thirc

khéng bén phét pho (CTPO) Ién 16,3cm & lugng bon 40 kg P,0s/ha (CTP1),
17,4cm & lvgng bon 60 kg P,0s/ha (CTP2) va 19,1cm & luvgng bon 80 kgP,Os/ha



(CTP3). Twong tw nhuy vay, nang sudt rau cai xanh cling tang |én twong (rng tir
50,0 1én 53,1 - 57,3 va 65,5 g/chau (Bang 16).
Béang 16. Anh hudéng cla lwvong bon phét pho dén sinh trudng va
tich Ity Cu, Pb, Zn trong rau céi xanh (tinh theo chat tuoi)

Chiéu Ham lwgng kim loai trong rau
Nang suat
Cong thirc | cao céy Cu Pb Zn
(g/chau)
(cm) ppm | % | ppm | % ppm %
CTPO 14,7 50,0 521 | 100 | 1,67 | 100 | 20,40 | 100
CTP1 16,3 53,1 510 | 98 | 142 | 8 | 19,63 | 96
CTP2 17,4 57,3 478 | 92 | 102 | 61 | 1797 | 88
CTP3 19,1 65,5 446 | 8 | 09 | 58 | 17,35 | 85

Nhu vay 6 tat cd cac lugng bon bon phét pho, chiéu cao va nang suét clia
rau cai xanh déu cao hon so v@i cong thic ddi chiing khdng bon phét pho. Trong
do, rau cdi xanh c6 sv sinh trueéng tot nhat & CTP3 voi luong bon 80 kgP,Os/ha
(Hinh 13).

Bén phan phét pho khong chi cé tac dung lam tdng nang suét rau cai xanh,
ma con co anh hudng dang ké dén su tich lu§ kim loai nang trong rau. &' mic bon
40 kgP,Os/ha ham lvgng Cu, Pb, Zn tich lu§ trong rau cai xanh d & giam di twong
tng 2%, 15% va 4%. O mic bon 60 kgP,Os/ha ham luong Cu, Pb, Zn trong rau
gidm di twong (ng 8%, 39% va 12%. Con & muc bon 80 kgP,Os/ha ham lugng
Cu, Pb, Zn trong rau gidm di tuong (ng 14%, 42% va 15% so v@i d6i chirng
khdng bon phan phét pho. Nhu vay cé thé noi rang bon phan ph &t pho co tac dung
lam gidm su tich luy Cu, Pb, Zn trong rau cai xanh. Khi | wgng bén phét pho cang
cao thi sy tich luy kim loai nang trong rau cang gidm, trong dé tac dong dén su
hat thu Pb cla rau cai xanh thé hién rd rét nhat. Trong nghién clru nay lvong bon
80 kgP,Os/ha cho hiéu qua cao nhat trong viéc giam thiéu sw hat thu vatich luy
kim loai nang trong rau cai xanh (Hinh 14).

Viéc bon phan phot pho c6 kha nang lam gidm ham lwgng kim loai nang
Cu, Pb, Zn trong cay c6 thé duoc giai thich thong qua cac co ché ¢6 dinh ching
trong dat do cac quatrinh hod hoc, dong thoi nd con han ché sy van chuyén chiing
tlr ré 1&n than cdy. Hon nira, sw c6 mét clia cac cation di kém trong phan phét pho
(dac biét 1a Ca®*, Mg®") cling c6 tac dung han ché sw hdt thu kim loai ndng cia
cay do hién twgng d6i khang ion. Ngoai ra, sy tang truéng nhanh clia cay trong
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cling gop phan lam giam su gia tdng ham lvong Zn trong cay do hién twong “lam
lodng ndng do” (Trier and Bergmann, 1974; Loneragan et al., 1979).
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Hinh 13. Anh hwéng cla lwong bén phét
pho dén chiéu cao va nang suat cai xanh
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Hinh 14. Anh hwéng clia lvgng bon phét pho
dén su tich luy Cu, Pb, Zn trong rau cai xanh

4.4.1.2. Anh huéng ctia bon vdi dén sinh trudng va tich I8y Cu, Pb, Zn trong rau
cai xanh

Trong san xuat néng nghiép, voi duoc xem nhw mot loai phan bén c6 tac
dung lam giam d6 chua cua dat va cung cdp mot s6 nguyén té dinh dudng cho
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cay trong. Mot sd nghién clu & nudc ngoai cling ghi nhan tac dung cda voi
thlc day sv sinh trwdng vagiam sw hat thu kim loai nang trong rau cai xanh.

Tl cac két qua thi nghiém cho thay khi I vong voi bon tang 1én tlr 0 tan Ién
1tan - 2 tan va 3 tdn CaCOs/ha chiéu cao cdy cai xanh ciing tang 1én tvong (ng tir
14,7cm [én 15,9 cm - 16,4 cm va 18,2 cm; con nang suét rau cling tang tir 50g Ién
51,89 - 56,89 va 62,5 g/chdu (Bang 17).

Béang 17. Anh hudng clia lwvong bon voi dén sinh tridng vatich Iy Cu, Pb, Zn
trong rau cdi xanh (tinh theo chét twoi)

Ham luvong kim loai nang trong rau

Chiéu cao | Nang suat
Cong thirc Cu Pb Zn

(cm) | (g/chau)
ppm | % |ppm | % | pom | %
CTVO 14,7 500 | 521 | 100 | 1,67 | 100 | 20,40 | 100
CTV1 15,9 51,8 |501| 96 | 1,60 | 96 | 1946 | 95
CTV2 16,4 568 |495| 95 | 130 | 78 | 1429 | 70
CTV3 18,2 625 |402| 77 | 095 | 57 | 1320 | 65

Chiéu cao va nang sudt rau dat gia tri cao nhat & lwvgng bon 3 tin CaCOs/ha
(Hinh 15). So v&i bon phan phdt pho da trinh bay & trén, anh hudng cla voi dén
sinh trvdng cua rau cai xanh lanhd hon.

Anh hwéng cla lveng bén voi dén tich luy Cu, Pb, Zn trong rau ciing thé
hién rat rd. O mitc bon thap 1 tdn/ha (CTV1) ham lvong Cu, Pb va Zn trong rau
cai xanh giam di khong nhiéu, khoang 4-5%, nhung & lvong bén cao 3 tan/ha
(CTV3) ham luvgng Cu, Pb va Zn trong rau da giam di kha manh twong tng 23%,
43% va 35% so v(i dbi chirng. K&t qua nghién ctru nay cling phu hop véi cac két
luan cta While et al. (1979) cho rang bon véi d voc xem 1a phuong phap cé hiéu
qua nhat 1am gidm su hat thu Zn va gidm sw doc hai Zn d6i voi cay trong. Anh
hwéng clia bon voi dén su tich luy kim loai nang trong rau cai xa nh dwgc mo ta
trong hinh 16.
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Hinh 16. Anh huéng ctia bén Wi dén tich luy kim
loai nang trong rau cai xanh

4.4.1.3. Anh huéng cia bén mun cwa dén sinh trwdng va tich Iy Cu, Pb,
Zn trong rau cai xanh

Khéc v6i bon phan phot pho va voi nhu datrinh bay & trén, mun cua c6 xu
hudng lam gidm kha nang sinh truedng va nang suat rau cai xanh, tuy mic do thé
hién khong rd rét. Nguyén nhan cé thé do bon mun cua ¢ C/N réat cao dong thoi
V(i viéc trong rau nén da xay ra su canh tranh dinh dwdng gilra vi sinh vat dat va
cay trong.

Anh huéng clia bon man cwa dén sy tich luy kim loai ning trong rau cai
xanh ciing thé hién khong r& nhw bon phét pho vavéi. O cac lugng bon 10 tan, 15
tan va 20 tdn mun cwa/ha chi lam gidm ham luvong kim loai nang trong rau cai
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xanh tvong tng vao khoang 4-13% doi voi Cu, 7-10% ddi vai Pb va 6-9% doi voi
Zn (Bang 18).

Xét vé gia tri tuyét déi ham lwgng & trong rau, mun cua c6 tac dong lam
gidm sy hat thu Zn lalén nhat. Tuy nhién xét theo gia tri tuong doi (ty 1€ %) thi
Cu lai gidm di nhiéu nhat khi c6 cung mdt mirc bon mun cwa nhw nhau, tiép theo
la Pb vaZn khéng c6 sy khac biét dang ké (Hinh 17).

Bang 18. Anh hudng ciia lvgng bon mun cua dén sinh trudng va
tich Ity Cu, Pb, Zn trong rau cai xanh (tinh theo chét tuoi)

Ham luvgng kim loai nang trong rau

Chiéu cao | Nang suat
Cong thirc Cu Pb Zn
(cm) | (g/chau)
ppm | % |[ppm | % | ppm | %
CTMO 14,7 50,0 521 | 100 | 1,67 | 100 | 20,40 | 100
CTM1 15,0 49,2 4,99 96 1,56 93 19,09 94
CTM2 14,9 51,8 4,61 88 1,55 93 19,08 94
CTM3 14,1 47,0 4,53 87 1,51 90 18,57 91
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Hinh 17. Anh hwéng clia bén min cwa dén tich luy
kim loai nang trong rau cai xanh
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Nhan xét vé anh hwdng ctia phot pho, voi va mun cwa dén rau cai xanh :

Bo6n phan phét pho khdng chi cé tdc dung lam tang nang suét rau ma con co
tac dung lam giam su tich luy kim loai nang trong rau. Trong nghién ctru nay, khi
lvong bén tang 1én 40kg - 60kg va 80 kg P,Os/ha ham lwgng Cu tich Iy trong rau cai
xanh giam twong ng 2% - 8 % va 14 %; ham lwong Pb trong rau gidm 5 % - 39 %
va 42 %; ham luvgng Zn trong rau gdm 4 % - 12 % va 15% so v@i d6i chirng khong
bén phot pho.

Vi cling c6 vai tro quan trong lam gidm kha néng hat thu kim loai nang
trong rau cai xanh. O’ cac lwong bon voi 1 tén, 2 tdn va 3 tdn CaCO4/ha ham lwong
Cu trong rau cai xanh giam twong (ng 4%, 5% va 23%; ham lwong Pb giam 4%,
22% va 43%; ham lvgng Zn gidm 5%, 30% va 35% so véi doi chirng khdng bdn
VOI.

Bon mun cwa cho dét cling c6 tac dung lam gidm su hat thu kim loai nang
trong rau cai xanh. Tuy nhién mic do giam thiéu khong nhiéu nhw bén phan phot
pho va véi. O luong bon cao nhéat 30 tdn mun cua/ha ciing chi 1am gidam ham
lvong Cu, Pb va Zn trong rau cai xanh tuong tng 13%, 10% va 9% so vGi doi
chitng khéng bén mun cua.

T cac két qud trinh bay trong bao céo cho thay vai tro to 1én clia phan bon
& céc lieu lvong thich hop dé giam thiéu sw hat thu kim loai nang cua rau cai
xanh. Tuy nhién day méi la nhirng nghién ctu ban dau. Do vay can tiép tuc cac
nghién cru dé lam rd hon mdi quan hé gitra ham luvong cla Cu, Pb, Zn trong dat
vatrong cay ciing nhu tac déng cla viéc st dung phan bon 1am gidm kha nang hut
thu va tich luy Cu, Pb, Zn trong rau cai xanh dé tim ra céc liéu lwgng bon thich
hop c6 thé ap dung trong thuc tién s n xuét ndng nghiép

4.4.2. Anh hwdng ctia bon phét phat, vdi va min cwa dén sinh trudng va
tich [Ty Cu, Pb, Zn cua rau xalach
4.4.2.1. Anh huéng ctia bon phét phat dén sinh trwdng va tich Ity Cu, Pb, Zn

trong rau xa lach

Két qud thi nghiém anh hudng cta lwgng bén phan phét pho dén sinh
trudng vatich luy Cu, Pb, Zn trong rau xa lach duoc trinh bay & bang 19. Két qua
nghién clru cho thay bén phan phot pho cé tac dung thic day sw sinh tr wéng cla
rau xa lach, chiéu cao va nang suét rau tang dang ké khi lwgng bén phét pho tang
lén. O CTP3 voi mic bon 80kg P ,0Os/ha, chiéu cao cay tang 2,82cm (ting 29%) so
v@i CTPO khong bén phét pho. Tuong tv nhw vay, nang suat rau xalach & CTP3
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v@i mirc bon 80kg P,Os/hatang 11,53g/chau (tang 16%) so v&i CTPO khdng bén
phan phot pho.

Anh huéng ctia phan phét pho dén sinh truwdng cla rau xa lach thé hién ro
rét hon khi lugng bén cao trén 60 kg P,Os/ha (Hinh 18). Biéu nay cling phu hop
vGi nhigu nghién ctru cho rang dét Viét Nam noi chung c6 kha ning hap phu phét
phét cao nén tac dung cla phan phét pho dbi voi cay trong chi phat huy tdc dung
rd rét khi lwong bon cao trén mot gi¢i han nao dé (Nguyén Xuan Cu, 2000).

Bang 19. Anh hudng clia lwong bon phan phét pho dén sinh trwéng va
tich [y Cu, Pb, Zn trong rau xalach (tinh theo chat twoi)

Ham lvong kim loai nang trong rau

Chiéu cao | Nang suat
Cong thtrc Cu Pb Zn

(cm) (9/chau)
ppm | % | ppm | % |ppm| %
CTPO 9,64 73,82 | 333 | 100 | 023 | 100 | 7,08 | 100
CTP1 9,87 7402 | 319 | 98 | 021 | 91 |7,01| 99
CTP2 10,35 8026 | 250 | 75 | 017 | 74 |676| 9%
CTP3 12,46 8537 | 152 | 46 | 015 | 65 |668| 94

tcay

.

€u cao, nang sual
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Hinh 18. Anh hwéng clia bén phét pho dén chiéu cao
va nang suat rau xa lach

Viéc bon phan phot pho khong chi cé tac dung | am tang nang suat rau ma
dong thoi con co tac dung lam giam sy hat thu vatich luy kim loai nang trong rau
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xa lach. Khi lvgng bén tang 1én 40kg - 60kg va 80 kg P,Os/ha, ham lvong Cu
trong rau xa lach gidm tuong tng 2% — 5% va 54% so v¢i cong thirc ddi chirng
khdng bén phén phét pho. Twong ty nhu vay, ham lvgng Pb gidm 9% - 26% va
35%; con ham luvgng Zn gidm 1% - 4% va 6% (Bang 19). Nhuv vay bén phan phot
pho ¢6 tac dung rét rd lam gidm ham lwgng Cu va Pb trong rau xa lach, tuy nhién
tac dung nay doi voi Zn la khdng cao. Vai tro cla lvgng bén phan phot pho 1am
giam sv tich luy Cu, Pb, Zn trong rau x a lach thé hién kha manh khi lvgng bén
cao tir 40 kg P,Os/harng vai CTP1 (Hinh 19).
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Hinh 19. Anh huéng clia lwong bén phét pho dén
ham lvong Cu, Pb, Zn trong rau xa lach

4.4.2.2. Anh huéng ctia bon voi dén sinh trwdng va tich I8y Cu, Pb, Zn trong rau
xa léach

Bon voi khong chi lam gidm do chua cua déat, 1am thay déi thanh phan
cation trong dung dich dat vatrong phiic hé hap phu cla dat, anh hwéng dén tinh
linh dong cutia cac chat dinh dwdng ma voi con cung cap truc tiép mot sé nguy én
t6 dinh dwdng cho cay trong. B6i vai Cu, Pb va Zn, bon véi co tac dong lam giam
tinh linh dong cla cac nguyén t6 nay do chiing bi c6 dinh chat trong dat. Diéu nay
cling duoc thé hién trong két qua thi nghiém bon voi ddi véi sinh trudng va tich
luy kim loai nang trong rau xa lach dwgc trinh bay trong bang 20.

O CTVO (khéng bon véi), chidu cao va nang suét rau déu dat thdp nhat,
trong khi gia tri cao nhat dwgc quan sat & CTV3 (bon 3 tdn CaCOs/ha). Nhin
chung & cac lvgng bon khac nhau, voi co6 tac dong dén nang suat manh h on so voi
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chiéu cao cay. Vi du nhu & mic bén vdi 3 tdn/ha (CTV3), chiéu cao cay chi tang
18% trong khi nang suét tang 21% so vai ddi chirng khéng bén voi.

Hinh 20 chi r6 si gia tdng chiéu cao vanang suéat rau phu thudc vao luvong
vOi bon khéac nhau. Tuy nhién & lugng bon voi cao trén 2 tan/ha (CTV2) su gia
tang chiéu cao cay cling cham lai so v&i & luvgng bon thap, trong khi sy gia tang
nang suét van dwoc duy tri & mirc cao hon.

Bang 20. Anh hudéng clia legng bon voi dén sinh truedng va
tich 1y Cu, Pb, Zn trong rau xaléch (tinh theo chét tuoi)

Chiéu Nang Ham lvgng kim loai nang trong rau
Cong thirc cao suat Cu Pb Zn
(cm) (g/chau) ppm | % | ppm | % | ppm %
CTvO 9,64 7382 | 333 | 100 | 0,23 | 100 | 7,08 | 100

CTvil 10,32 75,94 123 | 37 | 018 | 78 | 665 | 94
CTv2 10,97 8168 |08 | 26 | 015 | 65 | 620 | 88
CTv3 11,42 893 |[071| 21 | 013 | 57 | 592 | 84
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Hinh 20. Anh hwéng cla lwong bén voi dén
chiéu cao va nang suat rau xa lach

Su tich luy kim loai nang trong rau xa l&ch cling chiu su tac dong ro rét
clia lvgng voi bon vao dat. Khi lvgng bén voi tang 1én 1 tén, 2 tdn va 3 tan/ha thi
ham lwgng Cu trong rau giam di twong (ng 63% — 74% va 79% so v(i dbi chirng
khong bén véi. Tuwong tw nhw vay, ham lvgng Pb trong rau giam di 22 % — 35% va
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43%, trong khi ham lvong Zn trong rau chi giam 6% — 12% va 16%. Két qua nay
cho thdy mirc do giam thiéu hit thu Zn trong rau x alach do tac dong cta bon voi
lathap hon nhiéu so véi Cu vaPb (Hinh 21).
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Hinh 21. Anh hwéng ctia bén voi dén ham lugng
Cu, Pb, Zn trong rau xa lach
4.4.2.3. Anh hwéng clia bén mun cwa dén sinh tredng vatich Ity Cu, Pb, Zn trong
xalach
Khéac véi bon phan phét pho vavéi nhu trinh bay & trén, tac dong cla mun

cua dén sinh trwdng cla rau xa lach la khdng rod rét. Tham chi c6 xu huéng lam
gidm chiéu cao va nang suéat clia rau xa lach (Bang 21).

Bang 21. Anh hudng cla lwvong bon mun cwa dén sinh trudng va
tich [y Cu, Pb, Zn trong rau xalach (tinh theo chat twoi)

Chiéu Ning Ham lwvgng kim loai nang trong rau
congthirc | €20 suat Cu Pb Zn
(cm) | (dfchau) | pom | % |pom | % | ppm | %
CTMO 14,7 50,0 |521 | 100 | 1,67 | 100 | 20,40 | 100
CTM1 135 47,9 504 | 97 | 155 | 93 | 20,05 | 98
CTM2 15,2 490 | 495 | 95 | 150 | 90 | 1957 | 96
CTM3 131 45,1 442 | 8 | 147 | 88 | 1751 | 91

Ciing giébng nhu tredng hop cua rau cai xanh, nguyén nhan cla cuta van dée
nay duoc co thé la do mun cwa co ty 1€ C/N rat cao nén da gay ra st canh tranh



dinh du@ng nito gitra vi sinh vat dat vai cay trong trong qua trinh phan huy ching.
K&t qua dan dén su thiéu hut dinh dudng cho cay phat trién (Hinh 22). Do vay,
trong trwong hop bon mun cua can thiét phai bd sung thém phan bén, dac biét 1a
phan nito cho cay trong.

Tuy khong c6 tac dong nhiéu dén sinh trwvdng cla rau xa lach, nhung bon
mun cua cling c6 tac dong nhat dinh lam gidm sy hat thu kim loai nang clia cay x a
lach. O lwong bon 20 tdn/ha, ham luong Cu, Pb va Zn trong cdy rau giam di twong
trng 15% — 12% va 9% so vGi khong bon mun cua. Twr cac két qua nay cling chi ra
rang man cua c6 tac déng lam giam su hat thu Cu manh hon, tiép dén 1a Pb va
thap nhat 1a Zn xét theo ty 1& tvong d6i (Hinh 23).
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Hinh 23. Anh hwéng clGa bén min cwa dén ham
lvong Cu, Pb, Zn trong rau xa lach
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Nhan xét vé anh hudng ctia bon phan phot pho, vdi va mun cwa dén rau xa
lach:

Bén phan phot pho khong chi co tac dung lam tang nang suat ma con lam
gidm su tich luy kim loai nang trong rau x alach. Trong nghién ctru nay, khi lvgng
phan phdt pho tang 1én 60kg va 80 kg P,Os/ha co tac dung giam tich luy ctia Cu
trong rau t6i 25% va 54%, d6i vai Pb 1a 26% va 35%, con véi Zn la 4% va 6% so
v@i doi chirng khong bén phan phot pho.

Vi cling c6 vai tro quan trong lam tang nang suat va giam kha nang hat
thu kim loai nang trong rau xa lach. Khi lwgng bén tang 1én 1 tan - 2 tAn va 3 tan
CaCOgz/ha, ham Iwgng Cu trong rau gidm téi 63% — 74 va 79%, ham lwong Pb
gidm 22% - 35% va 43%, con Zn gidm 6% — 12% va 16% so v&i ddi ching
khdng bon voi. So véi bon phan phét pho, voi c6 tac dung manh hon lam gidm sy
tich luy kim loai nang trong rau xalach.

Bon mun cua cling cé tac dong dén sinh trwdng vatich luy kim loai ndng
trong rau xa l&ch, tuy nhién mirc do tac dong thé hién khong ré nhu bon phét pho
vavoi. Téc dung clia mun cua giam thiéu sy hat thu kim loai ndng cla rau xaléach
cling khdng cao. & mic bdn cao nhét 20 tan/ha cling chi 1am gidm ham lwong Cu
trong cay 15%, Pb giam 12% vaZn gidm 9% so v6i dbi chirng. Do vay khéng nén
Ira chon bon mun cwa nhw bién phap giam thiéu s hit thu kim loai nang doi voi
rau xa lach.
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KET LUAN VA KIEN NGHI|

K ét luan

1. Luong bén Cu, Pb va Zn c6 anh huwdng ro rét dén sinh truéng va nang
sudt rau cai xanh, trong dé anh hudng cla Pb thé hién ro nhat, tiép dén la Cu va
thdp nhét 1a Zn. Sy sinh tredng va nang suét rau cai xanh gidm dan khi lvgng bon
céc kim loai ndng vao dat tang 1én. O' lvong bon 100 ppm, Pb 1am gidm nang suét
rau cai xanh t¢i 51%, Cu lam gidm nang suét rau 29%. B6i véi kém, & | wong bon
300 ppm m@i lam gidm nang sudt rau 9% va & lwgng bon rat cao 500 ppm ciing
chi 1am gidm nang sudt rau 38%. O lwong bon thdp 100ppm, anh huwéng cla Zn
dén nang sudt rau lakhodng ro rét.

Ngugc lai voi xu hudng trén, lugng bon kim loai nang Cu, Pb, Zn 1am tang
nhanh chéng s tich lu§ chdng trong rau, dac biét la & cac lvgng bén cao trén 100
ppm. O lvong bén 100 ppm va 200 ppm ham lweng Cu tich lu§ trong rau cai xanh
tang twong rng 90% va 208% con ham lwong Pb tang twong (ng 882% va 953%
so v@i doi ching. B6i v6i Zn, khi lugng bén tang 1én 100ppm - 300ppm va 500
ppm lam tang ham lwong Zn tich luy trong rau twong tng 100%, 125% va 152%
so vGi doi chirng khéng bon kém.

2. Luvong bon Cu, Pb vaZn cé &nh hwéng rat ré dén sinh tredng va su tich
luy chang trong rau xa lach. Khi lvgng bén Cu tang 1én 50 ppm, 100 ppm va 200
ppm nang sudt rau xa lach gidm di twong tng la 12%, 29% va 43% so v&i doi
chirng khong bon Cu. Trong khi d6 ham luwgng Cu tich luy trong rau lai tang
twong (rng 1a 35%, 48 % va 89% so v&i dbi ching.

Da&i vai Pb, xu hwdng ciing dién ra twong tw nhw truong hop bon Cu, voi
lwvgng bon Pb tang 1én 50 ppm, 100 ppm va 200 ppm nang su at rau xa lach
giam di twong ng la 33%, 59% va 71% so v&i cong thirc khong bon Pb. Trong
khi d6, ham Iwgng Pb tich luy trong rau lai tang twong (ng 1a 142%, 192% va
250 % so vGi doi chirng.

Bon Zn ciing c6 anh hwang dang ké dén sinh tredng cla rau xa lach, nhat
la khi lvong bon cao trén 300 ppm. Khi lwgng bon Zn 1a 300 ppm va 500 ppm
nang suat rau xa lach gidm di twong (rng la 20% va 31% so v6i d6i chirng khong
bon Zn. Tuy nhién & lwgng bon thdp duwdi 100 ppm, anh hwéng cla Zn dén nang
sudt rau xa lach thé hién khong rd. Su tich luy Zn trong rau xa lach co su tuong
quan thuan kha chat véi ham luvong Zn?* trong dat. Ham lueng Zn trong rau tang
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|én 39%, 41% va 94 % so v ¢i dbi chirng tuwong (ng véi lvgng bén Zn tang 1én 100
ppm, 300 ppm va 500 ppm.

3. Bén phan phét pho khong chi ¢d anh hwdng dén sinh treéng cla rau cai
xanh ma con ¢o tac dung lam gidm su tich luy kim loai nang trong rau. Khi lwgng
ph6t pho bon tang Ién 40kg - 60kg va 80 kg P,Os/ha ham lwvgng Cu tich Iy trong rau
cai xanh giam twong (*ng 2% - 8 % va 14 %; ham luvgng Pb trong rau gidam 5 % - 39
% va 42 %; ham lwong Zn trong rau gdm 4 % - 12 % va 15% so v6i doi chirng khong
bén phét pho.

V6i cling cé vai tro quan trong lam gidm kha nang hut thu kim loai nang
trong rau. O' cac luvgng bon vdi 1 tan - 2 tdn va 3 tdn CaCOgy/ha ham luong Cu
trong rau cdi xanh gidm tuong (*ng 4% - 5% va 23%; ham lvgng Pb gidm 4% -
22% va 43%; ham lvgng Zn gidm 5% - 30% va 35% so v@i ddi chirng khong bdn
VOI.

Bon mun cuwa cho déat it co tdc dong dén sinh truéng cla cay rau nhuwng
cling ¢6 tac dung lam gidm su hat thu kim loai nang trong rau cai xanh. Tuy nhién
mic do giam thiéu khong nhigu nhw bén phan phét pho vavéi. O lueng bon cao
nhét 30 tdn mun cwa/ha cling chi lam gidm ham lvgng Cu, Pb va Zn trong rau cai
xanh twong tng 13% - 10% va 9% so véi d6i chirng khong bén mun cua.

4. BGi va6i rau xalach viéc bon phan phét pho, voi va mun cua ciing cé tac
dung lam tang nang suéat va lam gidm su tich luy kim loai nang trong rau. Khi
lvong phan phdt pho tang Ién 60kg va 80 kg P,Os/ha c6 tac dung gidm tich luy
ctia Cu trong rau t&i 25% va 54%, d6i vai Pb 1a 26% va 35%, con vGi Zn la4% va
6% so v&i doi chirng khdng bén phan phét pho.

Vi ciing c6 vai trd quan trong lam tang nang suéat va giam kha nang hat
thu kim loai nang trong rau xa lach. Khi lugng bén tang Ién 1 tan - 2 tdn va 3 tan
CaCOs/ha, ham lvgng Cu trong rau giam té¢i 63% — 74% va 79%, ham lwgng Pb
gidm 22% - 35% va 43%, con Zn giam 6% — 12% va 16% so v¢i d6i chirng
khong bén v6i. So véi bon phan ph6t pho, voi ¢6 tdc dung manh hon lam gidam s
tich luy kim loai nang trong rau xalach.

Bon mun cua cling cé tac dong dén sinh trudng vatich luy kim loai nang
trong rau xa lach, tuy nhién mrc do tac dong thé hién khong rd nhu bon phét pho
va voi. Tac dung clia mun cuwa giam thiéu sy hat thu kim loai ndng clia rau ciing
khéng cao. O’ mic bén cao nhét 20 tdn/ha ciing chi 1am gidm ham lwong Cu trong
céy 15%, Pb giam 12% va Zn gidm 9%.
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Kién nghi

1. Can tiép tuc cac nghién ctru dé lam ré hon moi quan hé gitra ham lwgng
Cu, Pb, Zn trong dét vatrong cay, tir d6 co6 thé dwa ra ngudng gi¢i han 6 nhiém cu
thé cho tirng nguyén t6 kim loai ndang & trong dat vathuc vat. Trén co s& do, qui
dinh cac tiéu chuan vé ham luvgng cac nguyén to trong dat cé thé st dung trong
rau an toan.

2. Can c6 nhirng nghién ctru sau hon vé tac dong cu thé cla viéc bon lan va
vOi dén viéc gidm kha nang hat thu vatich luy Cu, Pb, Zn trong rau cai xanh vaxa
lach dé co két luan cu thé hon vé ham lwgng bon lan vavaéi thich hop nhat.

3. D& nghi Trung tam HO trg Nghién ctru Chau A xem xét tai tro nghién
ctu mé rong trén qui mdé dong rudng, tim ra luong bén thich hop &p dung cho
thurc tién san xuét rau & ngoai thanh HaNoi.
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MOT SO HINH ANH THi NGHIEM
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CAC BAI BAO
VA TRANG PHU BIA
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TOM TAT KET QUA NGHIEN CU'U

Tén dé tai: Nghién ctru s huat thu Cu, Pb, Zn va tim hiéu kha nang st dung
phan bon dé gidm thiéu su tich 10y chiing trong rau cai xanh v arau xa lach

Masé: DDT 54/2007/HD-DT
Nhirng nguoi thiec hién:
Hvch. Cao Thi Thanh Thanh Nga, PGS.TS. Tran Khéc Hiép
ThS. Tran Thi Tuyét Thu, CN. Nguyén Xuan Huan
Co quan ch tri dé tai: Trvong Pai hoc Khoa hoc Ty nhién, DPHQGHN
1. N6i dung nghién ctru

- Xac dinh &nh huwéng cla kim loai nang trong dat (Cu, Pb, Zn), viéc bon
phan phot pho, voi va mun cua dén sinh truéng clia rau cai xanh varau xalach.

- Banh gia kha nang hat thu kim loai nang cla rau cai xanh v arau xalach
duwoc trong trén dat pha sa song Hong dwoc bo sung cac ham lvgng kim loai nang
khac nhau trong diéu kién thi nghiém nha luéi.

- Banh gia vai tro clia phan bén phét pho, voi va mun cua dén sy hat thu va
tich 10y Cu, Pb, Zn trong rau duoc trdng trén dat duoc gay nhiém nhan tao.

2. Tom tét két qua nghién ctru
- Két qua khoa hoc

Nghién ctru duoc thuc hién trong diéu kién nha lwéi cia Vién Khoa hoc Ky
thuat Nong nghiép Viét nam (Van Bién, Thanh Tri, Ha Noi). Rau cai xanh varau
xa lach duogc trong trén dat phu sa Séng Hong khong duwoc boi hang nam, dwoc
gay nhiém Cu, Pb, Zn va céc lwvong bon phan phét phat, voi bot va min cua & cac
muc khac nhau. Muc dich chinh cla thi nghiém la: (1) xac dinh &nh hwéng cla
lvgng bon Cu, Pb and Zn dén sinh trwong va tich Iy ching trong cay rau; (2)
nghién ctru kha nang st dung phan bon (phot phat, voi va mun cwa) dé giam thiéu
su tich 10y kim loai nang trong cdy rau cai xanh v arau xaléch..

K&t qua nghién ctru cho thay viéc bén Cu, Pb, Zn vao dat da cé anh hudng
manh dén su sinh truong va tich Iy kim loai nang trong cay rau, trong do6 viéc
bon chi co tac ddng manh nhat, tiép dén la dong vakém co tac dong it nhat.

S sinh trwdng cla rau cai xanh gidm di r 6 rét khi lvgng bon kim loai nang
tang Ién. Kim loai Cu va Pb c6 anh huéng ngay & luong bén thdp 100 ppm, tuy

69



nhién Zn chi cé anh hudng ré khi lwong bén cao trén 300 ppm. Ngu oc lai véi xu
hwéng trén, ham lvong kim loai nang tich Idy trong rau c6 twong quan thuan voi
lwgng bon vao dat. O lugng bon 100 ppm va 200 ppm, ham lwgng Cu trong rau
cai xanh tang twong rng 90% va 208% so v&i dobi chirng trong khi ham lvgng Pb
tang dén 882% va 953%. D di véi treong hop bén Zn, ham lwvgng Zn trong cay chi
tang 100%, 125% va 152% twong (ng voi cac lvgng bon 1a 100ppm, 300ppm va
500ppm.

Viéc str dung phan bon phét phat, voi va mun cuwa cling c6 tac dong khard
dén sinh tredng cla cay valam gidm dang ké su tich Ity kim loai nang trong rau
cai xanh ciing nhuw rau xa lach.

O Ivong bon cao nhét trong nghién ciru ndy (80 kg P,Os/ha) d& lam giam
sy tich 10y Cu, Pb va Zn trong rau cdi xanh tuong (ng 1a 14%, 42% va 15% so v Gi
doi chirng khéng bon ph6t phat. So véi phét phat, bon voi cé tac dong | am gidm
tich 10y kim loai ndng trong rau thé hién rd rét hon. O lwong bén 3 tdn CaCO4/ha
dalam giam ham luvgng Cu, Pb va Zn trong cay rau twong ng 23%, 43% va 35%
so v@i ddi chirng. Tuy nhién tac dong clia viéc bon mun cua dén sy tich I8y kim
loai nang trong rau cai xanh thé hién yéu h on so vdi bon phot phat va voi. Ham
lvong Cu, Pb va Zn trong rau cai xanh chi giam nhiéu nhat |a 13%, 10% va 9% &
lwvgng bon cao 30 tdn mun cwa/ha.

Dai voi rau xalach, khi lwgng bon Cu tang tir 0 ppm [ én 50 ppm, 100 ppm
va 200 ppm lam cho sinh khéi cay giam di tvong (ng 12%, 29% va 43% trong khi
ham lwong Cu tich Iy trong cay tdng 35%, 48% v & 89% so v&i d6i chitng. Anh
hwdng ctia Pb dén sinh trudng clia rau xa lach cling tvong tw nhu trwedng hop bén
Cu. Nghta la khi lvgng bén Pb tang tir 0 ppm 1én 50 ppm, 100 ppm va 200 ppm
lam cho sinh khdi rau giam di tuong tng la 33%, 59% va 71% so v i doi ching.
Nguec lai, ham luvgng Pb tich Ily trong rau xa lach lai tang 1én 42%, 192% va
250%. Bon Zn cling c6 nhitng &nh huwéng twong tu nhu bon Cu va Pb, tuy nhién
anh hwdng cung chi thé hién ré rét & lwgng bon cao trén 300 ppm. V 6i cac lvong
bén 300 ppm va 500 ppm Zn, sinh khi rau xa lach gidam 20% va 31% so v§i doi
ching. Trong khi d6 & lwgng bon thdp 100 ppm, &nh hwéng cla Zn dén sinh
tredng cla rau xa lach la khong dang ké. Bang chi y la sy tich Ity Zn trong rau xa
l&ch lai ludn tang cung véi lugng bén Zn, ngay cd & lwgng bon thdp. Trong diéu
kién thi nghiém, ham lwgng Zn trong cay rau xa lachtang 39%, 41% va 94% khi
lvong Zn bén tang twong tng tir 0 ppm 1én 100 ppm, 300 ppm va 500 ppm.

Viéc bén phan phot phat & lwong cao 60 va 80 kg P,Os/ha ciing c6 tac dung
lam gidm su tich Iy kim loai ndng trong rau: Ham lwgng Cu trong rau giam di
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tvong ng la 25 va 54% trong khi Pb gidm 26 va 35% con Zn gidm 4 va 6% so
v@i doi chirng khéng bon phot phat. Bén voi cling gép phan quan trong | am giam
sir hat thu vatich I8y kim loai ning trong rau xaléch. O lvong bén 1 — 2 va 3 tén
CaCOgy/ha, ham Iuvong Cu trong rau xa laéch giam di 63 — 74 va 79%, ham lugng
Pb giam 22 — 35 va 43%, con ham lvgng Zn gidm 6 — 12 va 16% so véi doi chirng
khong bon voi. So véi bén phét pho vaboén voi, anh hudng clia bdn man cua dén
sinh trudng vatich Iy kim loai nang trong rau xalach lanhdé hon, ngay ca & mic
bodn cao 20 tan/ha cling chi lam gidm ham lwgng Cu trong cay 15%, Pb gidm 12%
vazZn giam 9%.

- Két qua (rng dung

Céc két qua nghién ctru cd thé ap dung trong san xuét rau & nhitng v tng bi
nhiém ban bdi cac nguyén td kim loai ndng Cu, Pb, Zn dé giam thiéu su hit thu va
tich 10y ching trong néng san.

- Két qud dao tao

Hwdng dan 1 hoc vién cao hoc va 4 sinh vién |am luan van va khéa luan tét
nghiép.

- Xuat ban

DBang 2 bai bao trén tap chi khoa hoc chuy én nganh.

3. Tai chinh
- Tong s6: 75.000.000 d
- Ba sk dung: 75.000.000 d
Co quan cha tri dé tai Chu tri dé tai
(ky tén va dong dau) (ky va viét rd ho tén)
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PROJECT SUMMARY

Project Title: Study on Cu, Pb, Zn uptake and the capacity of amendment
application to eliminate their accumulation in Brassica (Braasicajunceal.)
and Lecttuce (Latuca sativa L.)

Code Number: DT 54/2007/HD-DT
Principal Resear cher:
Project Leader: Assoc.Prof.Dr. Nguyen Xuan Cu
Main members:
MSc. Stu. Cao Thi Thanh Nga, Assoc.Prof.Dr. Tran Khac Hiep,
MSc. Tran Thi Tuyet Thu, BSc. Nguyen Xuan Huan
Implementing I nstitution:
University of Science, VNU -Hanoi
Cooperating I nstitution(s):
1. Objectives and Contents:

- Investigate the effects of heavy metals in soil, i.e.,, Cu, Pb and Zn and

added phosphate, lime and sawdust to plant growth and heavy metal accumulation
in vegetables.

- Evaluate the ability of heavy metal uptake of Brassica juncea L. Czern

and Lactuca sativa grown on aluvial soils that previously be contaminated at
different levels of Cu, Pb and Zn in the greenhouse conditions.

- Investigation of the effects of phosphate, lime and sawdust application on

the contents of Cu, Pb and Zn accumulation in plant grown on the soil artificial
contaminated by Cu, Pb and Zn.

2. Results obtained:
- Resultsin science:

The experiment was carried out in the greenhouse conditions with Brassica

juncea L. Czern and Lactuca sativa grown on alluvial soils that previously be
contaminated at different levels of Cu, Pb, Zn and different rates of phosphate,
lime and sawdust. The main purposes of the research are: (1) determined the
effects of Cu, Pb and Zn applications on plant growth and Cu, Pb, Zn uptak e by
plants; (2) investigate effects of phosphate, lime and sawdust application on the
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contents of Cu, Pb and Zn accumulation in plant grown on the soil artificia
contaminated by Cu, Pb and Zn.

The results showed that the added Cu, Pb, Zn to soils has st rongly effects
on growth and the contents of Cu, Pb, Zn in vegetables, among them Pb shows the
strongest affect, Cu following and then Zn element.

The growth rate and production of Brassica juncea L. Czern decreases
when the amounts of heavy metals in soil increases. In the case of Cu and Pb, the
strong effect occurs at the low applied level of 100 ppm. However the effects of
Zn on plant growth has only significant at the high application rate of 300 ppm. In
the opposite side, the content of heavy metals in soil has positive correlation with
the contents of heavy metal accumulation in plant. At the application rate of 100
ppm and 200 ppm, the content of Cu accumulation in Brassica juncea L. Czern
increases corresponding by 90% and 208% whereas the content of Pb increases
corresponding by 882% and 953%. In the case of Zn, the content of Zn
accumulation in plant increases by 100%, 125% and 152% compared to the
control, corresponding to the application rat es of 100ppm, 300ppm and 500ppm.

The application of phosphate, lime and sawdust also have significant
effects on the growth and minimize the contents of Cu, Pb and Zn accumulation in
Brassica juncea L. Czern and Lactuca sativa grown on the soil artificia
contaminated by Cu, Pb and Zn element.

At the highest levels of 80 kg P,Os/ha, the content of Cu, Pb and Zn in
plant of Brassica juncea L. Czern decreased by 14%, 42% and 15% respectively
compared to the control. Lime also has the important role to minimize heavy
metal uptake by plant. Where three tones of |ime was applied, the content of Cu,
Pb and Zn in plant decreased corresponding by 23%, 43% and 35% compared to
the control. Whereas the effect of sawdust is lower than phosphate fertilize and
l[iming. The content of Cu, Pb and Zn only decreased by 13%, 10% and 9% at the
application rate of 30 tones of sawdust/ha.

In the case of Lactuca sativa when the added Cu increase from O to 50
ppm, 100 ppm and 200 ppm the biomass decrease by 12%, 29% and 43%
respectively while Cu accumulation in plant increase correspo nding by 35%, 48%
and 89% compared to the control. T he effects of Pb on plant growth occurs in the
similarly way with Cu. It means that when the amounts of Pb increase from O to
50 ppm, 100 ppm and 200 ppm the biomass of plant decrease by 33%, 59% and
71% respectively compared to the control. But the content of Pb accumulation in
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vegetables increases correspondence by 142%, 192% and 250%. Application of
Zn aso has effects on plant growth at the high levels above 300 ppm. The results
show that applications of 300 ppm and 500 ppm Zn, the biomass of Lactuca
sativa decrease by 20% and 31% to the control. However, at the rate of 100 ppm
Zn the effects of Zn to plant growth are not significant. In the other hand, the
contents of Zn accumulation in plant increase with added Zn to soil. The contents
of Zn in plant increase by 39%, 41% and 94% when the levels of added Zn
increase from 0 to 100 ppm, 300 ppm and 500 ppm respectively.

The application of phosphate also has significant effects on the growth and
limitation of heavy metals uptake by plant of Lactuca sativa. At the high levels of
60 and 80 kg P,Os/ha, the content of Cu in plant decreased by 25 and 54%
whereas the content of Pb decreased by 26 and 35% and the content of Zn
decreased by 4 and 6% respectivel y compared to the control without phosphorus
fertilizer. Lime aso has the important role to improve plant growth and minimize
heavy metal uptake by plant of Lactuca sativa. When application of 1 — 2 and 3
tones of CaCOa/ha, the content of Cu in plant reduced by 63 — 74 and 79%, the
content of Pb reduced by 22 — 35 and 43%, and the content of Zn reduced by 6 —
12 and 16% comparing to the control without liming. The effects of sawdust on
plant growth and heavy metal uptake by Lactuca sativa is not strong as the case of
added phosphate and lime. At the highest rate of 20 tone/ha the contents of Cu, Pb
and Zn in plant only decreased corresponding by 15% - 12% and 9%.

- Resultsin application:

The results of the research can be applied in vegetables producti on in
country sides of Hanoi. That can increase productivity and minimize the heavy
metals up take by plant.

- Resultsin education: Trained 01 Master and 4 Bachelors
- Publication: Published 2 articles in the scientific journals
3. Budget used:

- Total: 75.000.000 d
- Expenses: 75.000.000 d

I mplementing I nstitution Principal Resear cher

(full name, signature and stamp) (full name and signature)
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DAI HOC QUOC GIA HA NOI
TRUNG TAM HO TRO NGHIEN CUU CHAU A

PHIEU PANG KY
KET QUA NGHIEN CUU KHOA HOC

Tén Dé tai: Nghién ctru sy hit thu Cu, Pb, Zn va tim hiéu kha nang st dung
phan bon dé giam thiéu s tich luy chdng trong rau cai xa nh va
rau xalach

Co quan cha tri dé tai: Trwong Dai hoc Khoa hoc Ty nhién
Dia chi: 334 Nguyén Tré&i, HaNoi
Dién thoai: (04) 8584995

Co quan quan ly dé tai: Trung tdm HO tro Nghién clru Chau A -
PHQGHN

Dia chi: Phong 501, Nha Biéu hanh BPHQGHN, 144 Xuan Thuy, Cau Giay
Dién thoai: 754 7987

Tong kinh phi thye chi:  75.000.000 d

Trong dé:
- T kinh phi duoc Trung tdm 75.000.d hoac usb
H6 tro Nghién ctru Chau A tai tro
- Tu nguodn kinh phi khac 0 d hoac USsD
- Kinh phi ty c6 0 d hoac usb
Thu hoi 0 d hoac uSD

Thoi gian nghién ctru: 18 thang
Thoi gian bat dau: 03/2007 Thoi gian két thic: 09/2008

Tén cac can bd phoi hgp nghién clru (Ho vatén)
1. Cht nhiém dé tai:  PGS.TS. Nguyén Xuéan Cu
2. Nhitng ngu¢i tham gia:
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Hvch. Cao Thi Thanh Nga, PGS.TS. Tran Khac Hiép,
ThS. Tran Thi Tuyét Thu, CN. Nguyén Xuan Huan

S6 dang ky Dé tai S6 chirng nhan Tinh trang bao mat
dang ky két qua nghién ctru

Ngay Ngay Ph& bién rong rai

Tom tét két qua nghién clru:

Nghién clru dwgc thuc hién trong diéu kién nha lu6i cla Vién Khoa hoc Ky
thuat N6ng nghiép Viét nam (Van Dién, Thanh Tri, Ha N6i). Rau cai xanh varau
xa lach dwoc trong trén dat phu sa Song Hong khong dwgc boi hang nam, dugc gay
nhiém Cu, Pb, Zn va cé4c lvong bon phan phét phat, voi bot va man cua & cac mic
khéc nhau. Muc dich chinh cua thi nghiém la: (1) xac dinh anh huéng cua lvgng
bén Cu, Pb and Zn dén sinh truong vatich Iy ching trong cay rau; (2) nghién ctu
kha nang sir dung phan bén (phot phat, voi va mun cwa) dé giam thiéu sv tich ldy
kim loai nang trong cay rau cai xanh varau xaléch..

K&t qua nghién ctru cho thay viéc bén Cu, Pb, Zn vao dat da c6 anh huéng
manh dén su sinh truong vatich |y kim loai ndng trong cay rau, trong dé viéc bon
chi co tac dong manh nhat, tiép dén la dong vakém co tac dong it nhat.

Sv sinh trudng cua rau cai xanh gidm di rd rét khi lwgng bon kim loai nang
tang 1én. Kim loai Cu va Pb ¢c6 anh huéng ngay & lwong bon thdp 100 ppm, tuy
nhién Zn chi cé anh huwéng rd khi luvong bén cao trén 300 ppm. Nguoc lai véi xu
hwéng trén, ham luvgng kim loai nang tich Iy trong rau cé twong quan thuan vaéi
lwgng bon vao dat. &' lvgng bon 100 ppm va 200 ppm, ham lwgng Cu trong rau cai
xanh tang trong tng 90% va 208% so v&i ddi chirng trong khi ham lvgng Pb tang
dén 882% va 953%. D 6i voi trvong hop bon Zn, ham lwgng Zn trong cay chi tang
100%, 125% va 152% twong (ng véi cac luong bén la 100ppm, 300ppm va
500ppm.

Viéc sir dung phan bon phét phat, voi va mun cua ciing cé tac dong kha roé
dén sinh trwdng cla cay valam giam dang ké su tich Iy kim loai nang trong rau
cai xanh ciing nhu rau xa lach.

O luvgng bon cao nhat trong nghi én ciru ndy (80 kg P,Os/ha) d& lam giam su
tich Illy Cu, Pb va Zn trong rau cai xanh tuong tng la 14%, 42% va 15% so v i doi
chirng khong boén ph6t phat. So véi phot phat, bon voi cd tac dong | am giam tich
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Ity kim loai nang trong rau thé hién ré rét hon. O lwvong bon 3 tin CaCO4/ha d&lam
gidm ham lugng Cu, Pb va Zn trong cay rau twong (rng 23%, 43% va 35% so VGi
ddi chirng. Tuy nhién tac dong cla viéc bén mun cwa dén su tich 10y kim loai nang
trong rau cai xanh thé hién yéu hon so véi bén phét phat va voi. Ham lvgng Cu, Pb
va Zn trong rau cai xanh chi gidm nhiéu nhat la 13%, 10% va 9% & lwgng bén cao
30 tdn mun cwa/ha.

Dai voi rau xa lach, khi lwvgng bén Cu tang tir 0 ppm 1én 50 ppm, 100 ppm
va 200 ppm lam cho sinh khdi cay gidm di tvong tng 12%, 29% va 43% trong khi
ham lugng Cu tich Illy trong cay tang 35%, 48% v & 89% so voi d6i chiing. Anh
hwéng clia Pb dén sinh trwdng cla rau xa lach cling twong tw nhw truong hop bon
Cu. Nghta la khi lvgng bon Pb tang tir 0 ppm 1én 50 ppm, 100 ppm va 200 ppm lam
cho sinh khoi rau giam di tuong ng la 33%, 59% va 71% so v i doi chirng. Nguoc
lai, ham lwong Pb tich Ily trong rau xa lach lai tang 1én 42%, 192% va 250%. Bon
Zn cling ¢6 nhitng &nh hwéng twong tv nhw bén Cu va Pb, tuy nhién anh huéng
cung chi thé hién ré rét & lvong bon cao trén 300 ppm. V ¢i cac lwgng bon 300 ppm
va 500 ppm Zn, sinh khdi rau xa lach giam 20% va 31% so véi ddi ching. Trong
khi d6 & lwong bon thap 100 ppm, anh hwéng cla Zn dén sinh trwvdng cla rau xa
lach la khong dang ké. Bang cha y la sy tich Idy Zn trong rau xaléch lai ludn tang
cung vai lvgng bon Zn, ngay ca & luong bon thap. Trong diéu kién thi ng hiém, ham
lvong Zn trong cay rau xalachtang 39%, 41% va 94% khi lwgng Zn bon tang twong
trng tlr 0 ppm 1én 100 ppm, 300 ppm va 500 ppm.

Viéc bén phan phét phat & lvgng cao 60 va 80 kg P,Os/ha cling c6 tac dung
[am giam su tich Iy kim loai nang trong rau: Ham lwong Cu trong rau giam di
tuvong (ng 1a 25 va 54% trong khi Pb giam 26 va 35% con Zn giam 4 va 6% so V0i
doi chirng khdng bdn phét phat. Bon véi cling gop phan quan trong | am gidm su hat
thu va tich Iy kim loai nang trong rau xa lach. O lugng bon 1 — 2 va 3 tan
CaCOx/ha, ham lvong Cu trong rau xa lach giam di 63 — 74 va 79%, ham lvgng Pb
gidm 22 — 35 va 43%, con ham lwgng Zn gidm 6 — 12 va 16% so vGi ddi chirng
khong bon v6i. So véi bon phodt pho va bén voi, anh hwdng clia bén mun cua dén
sinh truéng vatich [y kim loai nang trong rau xa lach lanhé hon, ngay ca & mic
bon cao 20 tan/ha ciing chi lam gidm ham lwgng Cu trong cay 15%, Pb gidm 12%
vazZn giam 9%.

Kién nghi vé quy mo va dbi twgng ap dung két qua nghién ctu:

1. Can tiép tuc cac nghién ctru dé lam ré hon moi quan hé gitta ham luong
clia Cu, Pb, Zn trong dét va trong cay. Tlr do c6 thé dua ra ngudng gidi han 0
nhiém cu thé cho tirng nguyén t6 kim loai trong déat va thuc vat. Trén co s& do co
thé quy dinh vé gia tri t6i da cla kim loai ndng (Cu, Pb, Zn) cho phép trong dat
trong rau khong gay nguy hai dén stic khée ng woi tiéu dung.

77




2. Can c¢6 nhi*rng nghién clru sdu hon vé tac dong cu thé clia viéc bon lan va
vOi dén viéc gidm kha nang hut thu vatich luy Cu, Pb, Zn trong rau cai xanh vaxa
lach dé co két luan cu thé hon vé ham lwvgng bon 1an vavaéi thich hop nhét.

Chu nhiém Thu trwéng Chu tich Thu trwéng
Chirc vu bé tai Co quan cha | Hoi dong danh | Co quan quan
tri dé tai gia chinh thirc ly Dé tai

Ho vatén
Hoc ham,
Hoc vi

Ky tén

Doéng dau
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