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1. PAT VAN DE

Hién nay, chung ta dang phai d6i mat voi mot van dé nan giai, mit trai ciia qua trinh phat
trlen cong nghiép, d6 1a 6 nhiém méi truong. Hién tuong suy giam chat lugng nuwdc mit, nudc
ngdm & nhiéu noi do 6 nhiém cac kim loai ning cé ngudn goc tir cong nghi€p nhu niken, crom,
chi, asen, dong, selen, thuy ngén, cadimi,... la thuc t¢ va can phai co giai phap xur li phu hop.
Nhu ching ta da biét, rat nhiéu kim loai ndng rat doc dbi voi nguol va dong vét cho du ¢ nong
do rat thap. Dé loai bo kim loai niang 6 nhidm ra khoi dit dé co thé tai st dung chiing trong canh
tac néng nghiép, ngudi ta thuong st dung bién phap loai bé kim loai ning bang thuc vat
(phytoremediation), bién phap nay c6 tinh kha thi cao boi ham lugng kim loai ning trong dat
thuong khong cao, dién tich bi 6 nhiém rdng, nén viéc sir dung cac cong nghé khac thuong
khong hiéu qua, hon nira chi phi lai rat tén kém. Phan huy bang thuc vét (phytoremediation) 1a
sir dung mot s6 loai thuc vat ¢6 kha nang siéu hap thu kim loai ning va tich ty ching vao sinh
khdi nhu c6 huong lau (vetiver), duong xi (brake fern), yén mach (oat).... Cac nghién ciru gan
day cho thay, kha nang hép thu kim loai ning cua thuc vat ting 1én dang ke khi c6 sy cong sinh
ciia mét s0 chung nam thugc nhom Arbuscular mycorrhizae. Déy 1a dang song cong sinh rat pho
bién ¢ thuc vat, chung gip cho thuc vat co kha nang chéng chiu tot khi phai song trong diéu
kién moéi truong khic nghiét nhu dat bi 6 nhlem kim loai nang [2,4,6,7]. Duéi day ching tdi xin
trinh bay cac két qua nghién ctru str dung ndm Abuscular mycorrhizae dé nang cao hiéu qua xur If
dat 6 nhiém chi ctia cdy ngo.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Pbi twong nghién ciru
Chung nam cong sinh arbuscular mycorrhizas thudc chi Glomus do phong Vi sinh vat moi
truong, Vién Cong ngh¢ moi truong phan lap va cung cap. Giong ngd dugc su dung trong
nghién ctru 13 giéng ngd lai LVN — 4 cia Vién nghién ctru ngd (Pan Phuong — Ha Noi). Kim
loai chi (Pb) dugc bd sung dudi dang mubi PbCl, do Trung Qudc san xuét

2.2. B6 tri thi nghiém

Chung t6i tién hanh thiét 14p 4 cong thirc thi nghiém
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Cong thurc 1 (CT1): Bo sung 2000 ppm Pb VAo dit va 1g dat ¢ chira nam AM (1 g dat AM
gdm c6 cac bao tir, va soi nim cta loai nAm Glomus)

Cong thitc 2 (CT2): B6 sung 1g dat c6 chira ndAm AM, khong bo sung Pb.
Céng thirc 3 (CT3): B6 sung 2000 ppm Pb vao dét, khong bd sung dit co6 AM.
Céng thirc 4 (CT4): Khong bd sung nAim AM va Pb.

M&éi cong thirc duoc lap lai 3 lan. Cac chau tréng cdy duogc che chin dé han ché su lay
nhi€m cua vi sinh vat.

2.3. Phwong phap nghién ciru

Phirong phdp thu thdp bdo tir AM tir ddt ving ré cua cdy chu: phuong phap chinh duoc
ching tdi str dung trong nghién ctru 14 phuong phap ray am (wet seiving): 50 — 100 g dat dugc
hoa v6i nude trong mot chiée ca dung tich 0,5 - 1 lit khudy déu 1én, nhiing cyc dat 16n duoc bop
nho bang tay. Sau khi khudy déu ta dé ling khoang 20 gidy va dd dich ndi vao nhiing chiéc ray
da dugc chuan bi trude véi cac kich thudc 16 ray lan luot 1a: 500 um, 200 pm, 50 um. Qua trinh
nay dugc 1ap lai 3 lan. Sau d6 nhimg thanh phan con dinh lai ¢ rdy duoc chuyén dén dia petri.
St dung kinh hién vi xuéi chiéu (disecting microscope) dé quan sat va ldy timg bao tu ra tir dia
petri. Bao tir dugc bao quan trong nudce cit & 4°C [5].

Phirong phdp nhuém mau dé quan sat cau tric dién hinh cia AM trong ré: St dung
phuong phdp nhuém mau véi dung dich thudc nhudém fucsin axit 0, 01% trong lactoglyxerol cho
phép ta quan sat dugc nhing céu tric dic trung cua AM bén trong t6 chirc ré. Sau khi da loai bo
dat cat, ré dugc xu li voi dung dich KOH 10% trong khoang 1 - 2 gio 6 90°C. Sau qua trinh tiy,
ré dugc ngam trong dung dich HCI 2% trong 10 phut, muc dich 13 dé trung hoa bét kiém trong
qua trinh tdy, sau d6 duoc rira lai bang nude cat. R& dugc nhuém mau bang dung dich fucsin axit
0,01% trong nudc néng voi thoi gian tir 10 - 15 phat. Dé 1lam giam bt mau nhuém  gitp cho
viéc quan sat d& dang hon, & duoc rira v6i dung dich axit lactic 2 - 3 14n. Luc nay ré di sin sang
cho viéc quan sat [3].

Phirong phdp xdc dinh mdt dg ciia AM trong ré: St dung phuong phap line insect: Mau ré
duoc léy ngau nhién tir bo ré cua cdy, loai bo dét cat, sau d6 dugc cit thanh nhitng mau nhé
khoang 1 - 1,5 cm, véi ) lugng 1a 50 mau. Nhiing méau ré nay dugc nhudém mau, sau do duoc
quan sat du6i kinh hién vi. Mat d6 nAm AM trong b r& cua ciy duogc tinh nhu sau:

Mt do (%) = > mau xuat hién AM 100 [31.
> maulirgc quan sat

Phurong phdp xdc dinh vi sinh vt tong sé: Can chinh xac 1g mau dat cho vao 99 ml nudc
cat vo trung (twong duong d pha loang 107). Tiép tuc pha loing miu dén 107 sau d6 lan lugt
hat 100 pl dich pha lodng & cac nong do khac nhau (10° va 107, mbi ndng do lap lai 3 lan) vao
mdi trudng thach MPA (Meat-Pepton-Agar) trong dia petri. Nudi & 37°C trong 24 gid.

3. KET QUA VA THAO LUAN
3.1. Anh hwéng ciia ndong dd chi Ién sy sinh truéng cia ciy ngéd
Trong 2 tudn dau sau khi gieo hat, cic ciy ngd & ca 4 cong thire thi nghiém sinh truéng

ddng déu va khong c6 sy khac bi¢t. Nhung sang dén tudn thtr 3 bit dau thiy su khac biét giita
Cac cy ngo trong trong cac cong thirc thi nghiém khac nhau. Nhirng cdy ngd ¢ thi nghiém CT3
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dugc bd sung 2000 ppm chi vao dat va khong bo sung nAm AM sinh truéng chdm hon hén, cay
¢6 biéu hién 14 ua, than gly, trong khi & cac thi nghiém khac con lai chua thiy su khac biét rd
rét. Nhung sang tudn 6 thi cac cdy ngd ¢ thi nghiém CT3 gin nhu ngimg sinh trudng, 14 Ga
nhiéu, than giy yéu, sinh khdi tang 1én khong dang ké so voi tuan thir 3. Cac cay ngd ¢ thi
nghiém CT4 co dau hiéu phat trién cham lai, xudt hién nhiéu 14 ta. Con céc cay ngd ¢ thi
nghiém CT1 va CT2 van c6 su sinh trudng tét. Sang tuin tht 7 thi cac cdy ngd & thi nghiém
CT1phéat trién tét hon hdn so céc cdy ngd & cac thi nghiém khac. Sau hon 9 tudn trong thi
nghiém, cac cay ngd duoc thu hoach va cho thiy sy khic nhau vé kich thudc, hinh thai bo ré va
sinh khdi kho ctia cac cdy ngd thude cac cong thirc thi nghiém dugc thé hién ¢ hinh 1 va hinh 2.
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Tir két qua 6 hinh 1 cho thy b ré cia ciy ngo trong trong dat 6 nhiém chi (2000 ppm Pb)
khong duoc nhiém nam AM (CT3) sinh trudng rat yéu, ngin va it hon han so véi cac cong thirc
khac. Trong khi d6 ¢ cong thire thi nghiém CT2 cay dugc trong trong dat cling bi 6 nhiém chi
(2000 ppm) nhung c6 bd sung thém nam AM vao dit thi bo r& phat trién tot hon ¢ ¢ trong d4t binh
thu’o‘ng (CT4) Con ¢ cong thire CT1 (dat khong nhidm chi, nhung c6 bd sung ndim AM) thi bd
1& phat trién tot nhét so véi tat ca cac cong thirc da thi nghiém.

Sau khi thu hoach cay duoc cét thanh phan than 14 (sinh khdi trén) va phan ré (sinh khéi
dudi) va dugce say kho dén khi trong lugng khong doi d€ xac dinh trong lugng kho cua cay. Ket
qua duge the hién ¢ hinh 2. Tir ket qua ¢ hinh 2 cho thay: cac cdy ¢ thi nghiém CT3 bi kim ham
sinh trudng mot cach rd rét, chi€u cao va sinh khoi cua ching thap hon rat nhiéu so voi ¢ cac
cong thue thi nghiém khac. Trong khi cac cdy CT1 van sinh truong hoan toan binh thuong, tham
chi con sinh trudng tot hon ca cac cay CT4.

Nhu vay tir cac két qua nghién ctru trén chung t6i rat ra mot sé nhan xét va danh gia sau:

Khi b sung ndng do chi 12 2000 ppm vao dat trong ngd da lam kim ham su sinh truong va
phat trién cta ngd, dugc thé hién rd khi quan sat chiéu cao va so sanh sinh kh01 cua C4c cay ngo
trong cong thirc thi nghiém CT3 v6i CT4 ( sinh khdi & thi nghiém CT1 cao gép 6 1an s6 véi & thi
nghiém CT3).

Nam AM gitip cho cdy ng sinh truong va phat trién tot hon trong dat bi 6 nhiém Pb, duoc

thé hién rd so sanh chidu cao va sinh khdi ciia cac cdy ngd trong cong thirc thi nghiém CT1 véi
CTs.

Nam AM s& gilp cho cdy ngd phat trién t6t hon khi dugc trong trong dat co va khong bi 6
nhiém chi, dugc thé hién ro khi so sanh chi€u cao va sinh khoi cua cac cdy ngd trong cac cong
thure thi nghiém CT1, CT2 véi CT4.
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3.2. Ham lwgng Pb tich tu trong trong thin la ciy ngo

Trong thoi gian mgéi tréng, cac cay sinh ra rat phiéu 14 Ga, dac bi¢t 1a nhiing cay thudc cong
thirc CT3. Chung t6i van thu lai nhitng 14 ta nay dé phuc vu cho qua trinh phan tich ham lugng
Pb tich luy trong thén la cho chinh xé&c.
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Hinh 3. Ham lwong Pb tich Iu§ trong sinh khéi ctia cay ngd & cac cong thirc thi nghiém

a) Ham lwgng Pb ¢6 trong than la cay ngd b) Ham lwong Pb cé trong ré cay ngd

Két qua ¢ hinh 3 cho thdy, & cac cong thirc thi nghiém CT2 va CT4, ham luong Pb c6 trong
than 14 13 rit it so v6i cac cdy ¢ thi nghiém CT1 va CT3, didu nay 1a do trong dit trong & céc thi
nghiém nay khong bo sung thém Pb. Lugng Pb tich luy ¢ ddy 1a lugng Pb c6 san trong dat trong,
nhu vay trong dit chiing t6i sir dung dé tién hanh thi nghiém ciing di bi 6 nhim Pb.

Luong Pb tich Iuy trong than 14, ré clia cac ciy ngd & thi nghiém CT1 cao gap khoang 2 lan
S0 véi cac cay ngd & thi nghiém CT3, diéu nay di cho thay khi bo sung thém ndm cong sinh AM
vao dat d3 lam ting kha ning tich luy chi cta ciy ngd. Hon nita, sinh khéi cua cac cay ng6 ¢ thi
nghiém CT1 ciing 16n hon nhiéu so vOi cdc cdy ngo ¢ thi nghiém CT3, nhu vdy hiéu suat xir li
chi ciia cdy ngo & thi nghiém CT1 s& tot hon céc cay ngd & thi nghiém CT3.

Khi so sanh ham lugng Pb tich luy trong than, 14 va trong ré cia cac cay ngo trong cung
mot cong thire thi nghiém ciing cho chung ta thdy ham lugng Pb trong ré 16n hon nhiéu so véi
trong than va 14. Diéu nay ciing d3 dugc néu 1én trong nhiéu bai bao nghién ciru vé kha nang tich
luy kim loai ndng cua thuc vat (phytoremediation) [6,7]. Boi vi, ré 12 noi tiép xuc tryc tiép véi
cac chat 6 nhiém trong dat va hap thu cic chit ndy dé van chuyén vao ciy, do vay ham luong
cac chit 6 nhlem tich tu & day ciing thuong 16n hon. Cac két qua nghién ctru cua mot s tac gia
cling chi ra rang mot lugng 16n kim loai dugc tich tu trong cac co quan cia nam cOng sinh nam
trong 1& cdy, do vay v4i sy xut hién mot ti 1& cao ciia ndm AM trong ré cuia cdy chu ciing s& lam
cho lugng kim loai ndng dugc tich tu trong cic cy do cao hon.

3.3. Ham ligng Pb con lai trong miu dit sau thi nghiém

Ham luong Pb con lai trong dit trong ¢ thi nghiém CT1 it hon so v6i & thi nghiém CT3,
nhung sy khac biét nay chua 16n va qua trinh xtr 1i dudng nhu khéng hi€u qua, méc du kha nang
tich tu Pb trong sinh khi cua cac cdy ngd & thi nghiém CT1 1a khé 16n so v6i & thi nghiém CT3.
Diéu nay c6 thé duoc giai thich 1a do lugng sinh khéi ctia cac ciy ngd thu dugc trong cac thi
nghiém trén khong 16n. Vi céc thi nghiém duogc tién hanh trong trong chau chi chira 1kg dt thi
su han ché vé sinh truéng va phat trién ctia cAy ngd la khong thé tranh khoi. Van dé nay s& duoc
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cai thién khi céc cay ngd dugc trong ra ngoai moi truong voi quy md 16n va thoi gian xt 1i kéo
dai qua nhiéu dot trong xir li.
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Hinh 4. Ham lwong Pb con lai trong cac mau Hinh 5. Hiéu suét x( |i chi cGia cay ngd & CT1
dat thi nghiém va CT3

3.4. Hi¢u suit xir li chi ctia ciy ngd khi trong trong dit 6 nhiém chi

Hiéu suét xtr li chi cua cac cdy ngd trong thi nghiém CT1 va CT3 duoc thé hién & hinh 5.
Tur két qua 6 hinh 5 dé cho thay 13 vai trd cua ndm cong sinh AM dbi véi cdy chu, ching di giup
cay chong chiu tot trong diéu kién dat 6 nhiém kim loai va lam tang hiéu qua tich tu kim loai
ning vao trong sinh khdi. Nhu da dugc dé cap ¢ nhimg phan trén, cic cdy ngd & thi nghiém CT1
khong nhirng tich luy mot luwgng kim loai nhiéu hon, ma con dat duoc mot luong sinh khéi 16n
hon so v&i cac cdy & thi nghiém CT3, do vy hi¢u suat xir li chi cia cic cdy ngd & thi nghiém
CT1 dat dugc cao hon han so véi cac cay & thi nghiém CT.

3.5. Panh gia mat do nam AM xam nhiém vao b§ ré cay ngo

Chlng t6i da tién hanh phan tich mat ¢ cia nAm AM x4m nhiém vao trong bd ré cia cac
cay ngo tur cac cong thuc thi nghiém, két qua dugc trinh bay & bang 2.

Bang 2. Mat d6 nAm AM xam nhiém vao trong ré cac cay ngd & cac thi nghiém

Cong thirc CT1 CT2 CT3 CT4
Quan sét 3 | 1|23 |1]|2|3[1]2]|3
S6 mau c6 AM 9 | 8|2|10|1|0]|1|1]0]|0
Téng s6 miu r& quan sat g | g | 40 |37 34411321636 45|47 |25
Mat do AM (%) 16,2 33,9 2,3 0,8

Nhin vao bang 2 ta thiy mt o nAm AM & thi nghiém CT2 I cao nhét tiép d6 1a & thi
nghiém CT1, & cong thuc CT3 va CT4 mat d6 rat thap gan nhu khong c6. Diéu nay cho ching ta
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thy, v6i nong do chi 2000 mg/kg dat da anh huong kha ning xdm nhiém ciia nAm AM vao ré
cdy chu (duoc thé hién & thi nghiém CT1va CT2). Ddng thoi két qua & bang 2 ciing cho thiy su
lay nhidm ctia nAm AM tir mau thi nghiém nay sang thi nghiém khéc 1 rit thap, hiu nhu khong
c6. Nhu vay su che chin trong qua trinh nudi tréng d3 han ché dugc sy nhidm tap ndm AM tir
cong thirc nay sang cong thirc khéac.

3.6. Danh gia mat dd vi sinh vét tong s6 trong cac miu dét sau khi thi nghiém

Sau qua trinh thi nghiém, ching t6i cling tién hanh kiém tra va danh gia sé luong vi sinh vat
tong sO co trong cac mau dat sau 9 tuan trong Ngd thi nghiém, két qua dugc trinh by ¢ bang 3.

Bang 3. Sé lwong vi sinh vat tdng sé cé trong cac cong thirc thi nghiém

Cong thirc thi nghiém CTI CT2 CT3 CT4
Visinh vat tong s6, CFU/gdat | 5,7 x10° | 52x 10" |55x10° | 4,6 x 10

Tir két qua ¢ bang 2 va bang 3 cho thay, qua trinh che chan trong qué trinh thi nghiém chi
c¢6 hidu qua ngin chin duoc sy tap nhiém boi nam AM gitra cac cong thire khac nhau, con do6i
v6i cac loai vi sinh vét khac nhu: vi khudn, ndm mdc, Xa khuén... thi sy che chin nay khong c6
hiéu qua. Diéu nay c6 thé dugc giai thich 1a do bao tir nAm AM thuong nam siu trong dit (ving
1& cdy) va co ti trong 16n (chim nhanh trong nuéc, chi ndi dwoc khi li tim vé6i dich duong
sacaroza bdo hoa, nhu da dé cap ¢ phan phuong phap tach bao tir) nén kha nang phat tan trong
khong khi va trong ngudn nude may (dugc sur dung dé tudi cay) la rat thip, do vy qué trinh che
chan da han ché duoc sy tap nhidém boi nam AM. Véi két qua vé téng lugng vi sinh vat c6 trong
dat & trén, ciing cho chung ta thiy, su c6 mit cia chi trong dt ciing lam lam giam mat d¢ cua
céc vi sinh vat khac trong dat (tdng vi sinh vét trong dét & thi nghiém CT1 va CT3 thip hon & thi
nghiém CT2 va CT4), tuy nhién su khac biét nay khong 16n lim. Tir nhimng s liéu cua thi
nghiém nay, ta c6 thé thiy rang nhiing tac dong 1én kha ning sinh trudng va hap thu chi cia cta
ngd phu thudc phan 16n vao ndm AM ma khong phai 1a cac loai vi sinh vat khac (néu dya vao
két qua cua luong vi sinh tong sb dé giai thich cho sy sinh trudng phat trién tét cia cac cdy ngd
& thi nghiém CT1 so v&i cac cay CT3 1a khong phu hop, vi lwong vi sinh vét tong s6 c6 trong dat
& thi nghiém CT3 con nhiéu hon & thi nghiém CT1).

4. KET LUAN

Néu trong dat trong ngd bi 6 nhiém chi véi nong do 2000 mg/kg dat, s& kim ham sy phat
trién cua cdy ngo, sau 3 tuan trong cdy ngd sé& phat trién cham, than gay 14 ta, bo ré phat trién rat
kém ré thua va ngén. Bb sung nam cong sinh Abuscular mycorrhiza (AM) vao dit trong ngd s&
lam da gitp cho cay ngd phat trién t6t hon va tang kha ning chdng chiu trong diéu kién dét bi 6
nhiém Pb (sinh khi ciia cic cay ngd & thi nghiém CT1 cao gip 6 lan & thi nghiém CT3). Su
x4m nhiém cua ndm AM da lam _tang kha nang tich tu chi vao trong sinh khoi cua cay ngo.
Luong Pb tich luy trong thén 14, ré cua cac cdy ngd trong trong dit 6 nhidm chi c6 bd sung niam
AM cao gp 3 so véi cac cay ngd dugc trong trong dat khong bd sung thém ndm AM. Hiéu suat
xtr li chi ctia cdy ngd & thi nghiém CT1 t6t hon & thi nghiém CT3. Dat bi 6 nhiém chi voi nong
d6 2000 mg/kg di ngin can sy xdm nhiém ctua nim AM vao & ciy cha va ciing 1am giam mat
dd cua cac vi sinh vat khac trong dat.
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SUMMARY

APPLICATION THE ABUSCULAR MYCORRHIZAS FUNGI FOR ENHANCEMENT LEAD
UPTAKE FROM Pb-CONTAMINATED SOIL BY MAIZE

Utilizing plant to eliminate heavy metal from contaminated-soil has been being studied and
applied in many countries throughout the world. The advantages of this method are considered
as: cost-effective, applicable to a large contaminated site and friendly to environment. In this
report, the role of Arbuscular mycorrhizas (AM) on the tolerance and lead (Pb) absorbable of
maize culturing in Pb polluted-soil were evaluated. After nine weeks culturing, the results
showed that the dry weight of the AM-inoculated maize is six fold higher than this of the non
AM-inoculated maize. And the amount of Pb accumulation in the AM-inoculated maize dry
biomass is also threefold higher than in the non AM-inoculated maize. From the obtained data
indicated that the AM fungi significantly enhanced the growth and Pb absorption of maize. And
the high concentration of Pb (2000 ppm Pb) in culturing soil was decreased the symbiont of AM
fungi in maize's root and the total count of microorganisms in the experiment soil.
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