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TOM TAT

Nghién ctru duoc thuc hién nhdm danh
gia tiém ndng hép thu dbng (Cu) trong dat
clia cay cb déu (Arachis pintoi) két hop véi
chung vi sinh vét dwoc phan lap tir nét sén
cta ré nham tim ra mét phuong phap méi dé
nang cao hiéu qua xt ly/ cai tao dat 6 nhiém
kim loai ndng. Viéc bé sung CuS0O,.5H,0
vao dét dé tao cac mirc 6 nhiém khéc nhau
200, 400 va 600 mg/kg. Riéng & nbéng dé
400 mg/kg dwoc thuc hién khao sat thém
triong hop dat khong khiv trung va dat khor
trung c6 bé sung vi khuédn phan lap tir ndt
sén & ré cua cay Arachis pintoi. Céc néng dé
con lai, chi thuc hién trén dat khéng khir
trung va khéng bé sung vi khuén phén lap tir
nét sén cia ré cay. Két qua cua thi nghiém
da cho thdy cdy cé khd ndng sinh trudng
binh thuong trén dat cé6 néng dé6 Cu 200
mg/kg. Cay tich Idy hiéu qud dén 6682
mgCu/kg & dat c6 néng dé6 200 mg/kg, trong
d6é ham lwong Cu trong ré la 107 mg/kg va
than la la 561,2 mg/kg. O hai néng dé 400
mg/kg va 600 mg/kg, cay tich ldy Cu cao
hon nhung céy bat ddu bj ngdé déc va sinh
khéi thu duoc khé thdp nén nhin chung hiéu

quéd xt ly vé lau dai khéng cao. Tiém néng
xt ly Cu trong dét con duwoc thé hién qua hé
sé tich Iy sinh hoc BCF (Bioconcentration
Factor) va hé sb van chuyén TF
(Translocation Factor). Khi dat c6 nbéng d6
Cu 200 mg/kg thi cac hé sé nay khé cao, lan
lwot Ia 3,34 va 5,24. Cac hé sb nay déu Ién
hon 1 cho thdy Arachis pintoi thich hop xt ly
dét c6 néng dé tur 200-400 mg/kg. Bén canh
dé, vi khuén phan lap tir ré cdy cd dau dugc
bé sung trong thi nghiém sau khi dinh danh
Ia Burkholderia kururiensis. Méc du vi khuén
Burkholderia kururiensis 1a vi khudn cé dinh
dam va kich thich cdy sinh trudng nhung thi
nghiém cho thdy vi khuén Burkholderia
kururiensis c6 khd ndng chéng chiu kém vé&i
Cu (25 mg/L). Vi vay, dé néng cao hiéu qué
xtr ly Cu cta thuc véat két hop véi vi sinh vét
(VSV), thi cédn nghién ctru thém mot sé
chung vi khuén khéac trong hé ré thuc vét.
Két qua bai nghién ctru da khang dinh tiém
nédng chiét rat kim loai ndng (KLN) béng thuc
vat (phytoextraction) cla Arachis pintoi réat
cao va dé dang ap dung vao thuc té trong
turong lai.

Tor khoa: Arachis pintoi, Burkholderia kururiensis, hdp thu kim loai déng (Cu), cai tao dét 6

nhiém, vi khuén cong sinh nét sén, cay cé dau.
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MO PAU

Kim loai dong (Cu) c6 vai trd quan trong
trong cac phan wng chuyén héa sinh héa trong co
thé song. Tuy nhién, Cu vira 1a nguyén t6 vi
lwong, vira 1a chat doc hai ddi vaoi con ngudi, cay
trong va dong vat. Ham luong cho phép cua Cu
trong rau xanh la 30 mg/kg theo “Ngudng gidi
han kim loai ning” cua bo Y Té (1995). Trong
truong hop dong tich lity trong gan quéa cao s&
din dén bénh Wilson’s, khi bat dau nhiém siu
vao co thé s& gay cac dau hiéu bat lgi cho mo
hach, ton thuong gan, than [1, 2].

Trong moi truong dat, ham lwong Cu trong
ty nhién xap xi 24-70 mg/kg, phu thuoc vao
thanh phan khoang vat va qua trinh hinh thanh
dét. Tuy nhién, do cac hoat dong cua con ngudi
da lam ham luong Cu trong dat vuot tiéu chuan
cho phép. Ngudn gay 6 nhidm Cu chu yéu 1a hoat
dong khai thac khoang san, cac 1o duc kim loai,
bun cong ranh, su ling dong do muwa cuia cac chat
thai kho, bui, chat thai cong nghiép va cac loai
thudc diét nam, chét diét tao, dac biét 1a hdn hop
Bordeaux. Tai Uc, 30000 ha dit trong téo va & bi
0 nhidm, phai cai tao dé st dung cho muc dich
khéc do ndng d6 Cu trong dét sau nhiéu 1an phun
thudc da 1én t6i 110-1500 mg/kg [2]. O Viét
Nam, theo két qua do dac véi 4 ving khai thac
moé dic trung (mo than NGi Hong, mo st Trai
Cau, m¢ chi - k&m lang Hich, xd Tan Long va mo
thiéc nui Phdo, Ha Thugng) c6 ham lugng Cu
trung binh 1a 1260 mg/kg,... cao gip nhiéu lan
tiéu chuan cho phép ddi véi dat nong nghiép la
50 mgCu/kg. Dét trong & khu vuc moé thiéc Son
Duong, Tuyén Quang ciing ¢6 ham luong Cu kha
cao lan luot 1a 235 mg/kg va As la 642 mg/kg
[3].

Hién nay, phuong phap xir Iy 6 nhiém kim
loai niang (KLN) trong dat dugc chi y nhat la
phuong phap xi ly bing thuc vat
(phytoremediation), co ché xur 1y dwoc 4p dung
phd bién 1a chiét xuét chat 6 nhidm bang thyc vat
(phytoextraction). Phytoextraction 1a phuong

phép xir Iy chét 6 nhidm bang ré thuc vat va van
chuyén chat 6 nhidm trong cac bo phan cua cay.
Chat 6 nhidm thuong s& dugc loai bo sau khi thu
hoach thyc vat. Cong nghé nay thuong duoc ap
dung dé chiét rut va loai bo chat 6 nhiém trong
dat, bun can, tram tich. Nhiing chat & nhiém c6
thé loai bo bao gom mot s kim loai nhu Ag, Cd,
Co, Cr, Cu, Hg, Mn, Mo, Ni, Pb, Zn; 4 kim nhu
As, Se va mot sb chat phong xa nhu *°Sr, **'Cs,
29y, 28237y, Mot s6 loai thyc vat dién hinh 1a
cdy mu tac An D¢, cdy pennycress, huéng
duong, cdy duong,... [15]. Ngoai kha niang xu ly
cua hé ré thyc vat thi vi sinh vat (VSV) trong dét
va VSV cong sinh viing ré con déng gop mot vai
tro khong nho. Cac loai vi khuan két hop thuc vat
(Plant-associated microbes) thuc ddy qua trinh
phytoremediation trong dat nhiém KLN bang
cach tac dong dén tinh linh dong/cd dinh cuia kim
loai, kha nang oxi hoa - khir, tinh tan, kha nang
tao cac phuc kim loai,... nho vao cac hoat chat
nhu siderophores, chelator, acid hiiu co
(LMWOA:S), biosurfactants, polymer,
glycoprotein va biosortion. Nho d6, vi khuan hd
trg cay chéng lai diéu kién méi truong bt loi.
Theo nghién cuau cua Arwidsson va cong su
(2010), Aspergillus niger tao oxalic acid,
penicillium bilaiae tao citric acid lam hoa tan Ni,
Cu, Zn, Pb trong d4t 6 nhim hay nghién ctu cua
Venkatesh va Vedaraman, 2012 ciing cho thiy
Pseudomonas aeruginosa tao rhamnolipids (mot
biosurfactants) da lam tang tinh linh dong cua Cu
[13].

Bén canh d6, ngoai nhirng ng dung truyén
thdng trong cai tao, ting ham lwong nitrogen cho
dét thi cay ho P4au gan day con nhan dugc nhiéu
sy quan tdm tir cac nha khoa hoc vi kha nang xt
ly dat 6 nhiém kim loai (phytostabilization) va
kha ning chdng chiu cao véi As, Cd, Cr cua cac
vi khuin cong sinh  nhu  Rhizobium
leguminosarum, Bradyrhizobium, Mesor-
hizobium. Thyc té nghién ctu tai mo khai thac
pyrit Aznalco’llar, Nam Tay Ban Nha cua Jose”
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Antonio Carrasco va cong sy di chung minh
duoc mbi quan hé trén. Trong 99 loai hién dién,
c6 t6i 15 loai thudc ho Bau va sau khi phan lap
100 ching Rhizobium cho thdy 41 chung c6 kha
ning chdng chiu cao voi ham luong As (300
mg/L), Cu (100 mg/L), Pb (500 mg/L) [8]. Vi
vay, xu huéng xir ly & nhiém dat bang cach két
hop thuc vat - VSV hé ré dang mo ra huéng
nghién ctu mai va tiém nang 16n trong cong
nghé xir ly 6 nhidm dét.

Cay co dau co tén khoa hoc la Arachis pintoi
Krap & Greg, thuoc ho Pau, con c6 tén la hoang
lac, co6 dau phong, cay lac dai, ... Theo Vién
Khoa hoc Ky thuat N6ng Lam nghiép céac tinh
mién ndi phia Bic (NOMAFSI), co dau ¢ xuét
xu tr Nam My, du nhap vao Viét Nam qua mot
s6 dy an, hé théng canh tac. Co dau con c6 kha
nang cong sinh véi vi khuan cb dinh dam tao cac
nét san trén ré. Lodi co dau thich hop véi nhimng
khu vuc khi hau nhiét dgi am, c6 thé sinh truong
trén dat nghéo dinh dudng, han héan, chéng chiu
tét véi ham luong Mn, Al cao. O mién Nam, co
dau duogc trong dé phu dat da duoc thr nghiém
tai vuon hd tiéu, xoai, diéu (Binh Phuéc, Kon
Tum, Pak Lik), thanh long,...gitp chdng XOi
mon, ting do 4m va hé VSV ¢b dinh dam. Ngoai
ra, hién nay, cdy co dau con dugc dung tao canh
quan cho duong giao thong.

Vi vdy, nghién ciru nay tién hanh nham danh
gia su thich nghi va kha nang chdng chiu cua loai
co dau trong xur 1y dit 6 nhidm Cu, x4c dinh anh
huong va vai trd cua chung vi khuan cong sinh
vung ré téi hiéu qua xir Iy KLN va su sinh truong
cua cay co dau. Tu doé dua ra cac giai phap nang
cao hiéu qua xtr ly KLN va tng dung thyc vt
vao thuc té.

VAT LIEU VA PHUONG PHAP
Chuén bi dit trong

Dit trong khdng khir trung: 1a dét sach duoc
phoi kho, dap nho va loai bo mot sb tap chat dé
dong nhat vé kich thudc hat, tinh chat héa li va

sinh hoc. Pit sach 1a dit dugc phan tich céc
thong sé chat lugng (pH, do chua, chét hiru co,
nitrogen, P,Os, vi sinh vat, ham lugng kim loai
nang theo Tiéu Chuan Viét Nam (TCVN) [5, 6,
7,8,9, 10, 11].

Pt khir tring: duoc sdy trong ta sdy ¢ 100
°C va kiém tra lai ham luong vi sinh vat trén moi
truong thach [4]. Sau khi sy, dit dwoc dé nguoi
va bao quan trong tai nilon kin.

Pat duoc lam ban véi  dung dich
CuS0,.5H,0 (héa chat tir Guangdong Guanghua
Chemical Factory Co., Ltd.) theo cac nong do
khéc nhau phu thudc vao yéu cau thi nghiém.
Chuin bi ciy Arachis pintoi va phwong phap
phén tich, danh gia

MGi chau co duong kinh 15 cm, chiéu cao 12
cm va chira 1 kg dat/chau (Hinh 1). Cay co dau
dugc chon tir hom giéng wom trong sin. Mdi
chau tréng 2 hom gibng co kich thudc than dai
khoang 20 cm, chiéu dai r& 5 cm, mdi nghiém
thirc duoc trdng 2 chau va toan bo thi nghiém
duoc 13p 2 lan.

Hinh 1. Cay Arachis pintoi trong ti wom cdy gidng
ban dau va trong chau trong

Khi thu miu, ciy duoc nhd can than dé tranh
dut ré, rira sach cdy nhiéu lan bang nuéc may va
nuée cat, can khdi luong than, 14 va ré. Sau do,
mau dem cit nho va sdy khd & nhiét do 105 °C,
nghién nho dé pha mau thuc vat bang nitric acid
va sulfuric acid [17]. Ham luong Cu trong thuc
vat va qué trinh thi nghiém dugc phan tich bang
may ICP- MS cua Hang Agilent Technologies.
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Xic dinh h¢ s6 TF va BCF

Hé sé TF va BCF duoc ding dé danh gia
tiém ning tich liiy va xir Iy KLN bang thuc vat
xac dinh nhu sau:

A A oA A [Culshoot
H h : TF =—7"2%
¢ s0 van chuyén [Calrour
Hé so tich Ity sinh hoc: BCF =

[Cu]

shoot and root
N [Cu]soil
tong luong kim loai co6 trong cady voi lugng kim
loai ¢6 trong mdi trudng. Hé sb cang cao thi hidu
qua xtr ly kim loai cang 16n.

cua mdt kim loai 1a hé so gilra

Mbi tuong quan gitra kha ning hap thu kim
loai cua cdy va su giam ham luong cua kim loai
d6 trong moi truong dugc thé hién qua hé sé tich
Ity sinh hoc.

Phan l4p va dinh danh vi sinh vit

Moi trudng nudi cdy ching vi khuan phan
lap tir nét san cua ré cdy co6 dau la moi trudong

YEM duoc chuan bi véi céc thanh phan cho 1 L
dung dich nudi ciy nhu sau: manit/ mannitol/
glucose (10 g), K;HPO, (0,5 g), MgSQ,.7H,0
(0,2 g), NaCl (0,2 g), CaCOs (0,3 g), Dich chiét
nim men 10 % (100 mL), agar (20 g), congd do
1 % (10 mL), nuéc cat (1000 mL), pH 6,8 + 0,2
[16].

Vi khuan duoc phan 1ap tir cac nét san & ré
cay va nubi, u trén cac dia thach & nhiét d6 25-
28 °C trong 5-7 ngay (Hinh 2). Vi sinh vat sau
khi phan 1ap miu dugc dem dinh danh tai cong ty
Nam Khoa, sir dung cong cu Blast Search trén
NCBI, két qua cho thay ving trinh tu khuéch dai
turong dong 100 % vai chung mau. Sau khi phan
lap duoc chang vi khuan thuan khiét, tién hanh
nhan sinh khdi vi sinh vat trong méi truong dich
thé. Sau khoang 5-6 ngay, sinh khéi vi khuan thu
dugc s& duge dung tudi vao cay trdng véi thé tich
trung binh 50 mL/chau/lan.

Hinh 2. Cac ndt san trén 18 ciy c6 dau (duoc danh ,déq trong vong tron do)
(hinh trai) va vi sinh vat phan 14p duoc tir ndt san (hinh phai)

Cich b tri thi nghiém

Thi nghiém xac dinh kha ning chdng chiu
véi kim loai dong cua cay co dau trén dat c6 ham
lwong Cu tang dan tir 0-1600 mgCu/kg Véi cac
nghiém thirc ddi chimg (BC), Cu 20, CU 400, CU
600, CU goo, CU 1900, CU 1200 Cu 1400, (?U 1600, UNG
v6i ham lugng Cu trong dat (mg/kg) lan lugt 14 0,

200, 400, 600, 800, 1000, 1200, 1400, 1600 (cac
mau dugc lap 2 lan).

Thi nghiém danh gia kha nang tich liy KLN
cua cdy Arachis pintoi trén dat khdng khir tring
VGi céc nghiém thirc dbi ching (BC), Cu 540, Cu
400, CU goo uNg Vo1 ham lugng Cu trong dat
(mg/kg) lan luot 1a 0, 200, 400, 600 (cAc mau
duoc 13p 2 1an).
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Thi nghiém danh gia kha nang tich liy KLN
cua Arachis pintoi trén dat khir tring véi cac
nghiém thirc d6i chimg (PCxr), CU kT-400 UNG VO
ham luong Cu trong dat (mg/kg) 1a 0 va 400.
DPong thoi, thi nghiém ciing tién hanh véi céac
nghiém thuc Cu k7.400-vsv €O ham lugng Cu trong
dat (mg/kg) 1a 400 va duoc bd sung VSV (céc
mau duoc lap 2 lan).

Thi nghiém xac dinh kha ning chdng chiu
cua vi sinh vat duoc phan 1ap tir ndt san ré cay co
dau trong moi truong thach chira kim loai Cu trén
dia petri.

Cay duoc ghi nhan cac biéu hién sinh truong
va tién hanh thu hoach dé phan tich KLN vao
ngay tha 30, 45, 60.

KET QUA

Dat trong dugc phan tich cac thdng sb chat
luong va thu dwoc két qua nhu sau: pH-H,0O
(4,23), d6 chua trao d6i (0,95 mg dIH*/100 g dat),
d6 chua thay phan (13,5 mg dIH*/100 g dat),
ham luong chat hiru co (3,3 %), ham luong Cu
trong dat d6i ching (Cup.pc) (25 mg/kg) va ham
luong Cu trong thuc vat déi chirng (Cury-pc) (15
mg/kg).
Két qua khao sat kha nang chdng chiu cia
Arachis pintoi theo nong d$ Cu

Kha ning chdng chiu cua thyc vat l1a mot
budc quan trong dé xac dinh ngudng gidi han
KLN ma cdy c6 thé séng sét va hap thu KLN
duoc trinh bay trong Bang 2.

Bing 2. Kha ning chdng chiu Cu cua Arachis pintoi trén dat khong khir triing

Stt Cong thic | Sinh khéi | Ham lwong Cu | Lugng Cu Thoi gian sdng (ngay)
kho (g) tich Iy theo tich lay
' sinh khoi (mg) (mg/kg)
1 | Dai ching (BC) 1,178 0,022 18.6 Sinh truong binh thuong
Cu =0 mg/kg
2 CU 509 1,544 0,062 40 Sinh trudng binh thuong
3 CU 400 1,342 0,195 145 Dau hiéu bi ngd doc nhe
4 CU g0 1,283 0,199 155 Déu hiéu bi ngo doc trung
binh
5 CuU goo 0,902 1,101 1220 Déu hiéu bi ngo doc nang
6 CU 1000 0,707 0,993 1404 23
7 Cu 1200 0,684 0,909 1328 15
8 CU 1400 0,634 0,789 1244 11
9 CuU 1600 0,794 1,062 1337 5

Két qua & Bang 2 cho thiy Arachis pintoi c6
thé sinh trudng trén dat c6 ham lugng Cu trong
khoang 0- 600 mg/kg. O cac ndng do 1000, 1200,
1400, 1600 mg/kg thi cay chi séng dugc 23, 15,
11 va 5 ngay tuong Ung, riéng dat c6 ndng do
800 mg/kg thi cay bi ngé doc Cu nang, du c6 thé
song dén ngay thir 30 nhung cdy hoan toan khong
c6 kha nang sinh truong tiép, hé r& khong phat

trién. O ndng d6 200 mg/kg, cdy van phét trién
binh thudng, lugng sinh khdi khé thu dugc cao
nhat, dbi v6i ndng do Cua Va Cuggo thi cay bét
dau c6 dau hiéu ngo doc twong wng tir ngay 60 va
ngay 45, sinh khéi bt dau giam so véi cay ddi
ching va Cuyyp (Hinh 3). Vay Arachis pintoi
thich hop ung dung xir Iy Cu trong dat c6 nong
d6 dudi 600 mg/kg.
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Hinh 3. Céc chiu céy ¢ déu sau 30 ngay theo thtr ty ham luong Cu tang dan tir trai sang phai: cdy ddi ching, cay
¢6 nong do Cu 200, 400, 600, 800, 1000, 1200, 1400 va 1600 mg/kg

Xac dinh ham luwgng Cu tich lily trong thuc
vat theo thoi gian

Ham luwong Cu tich liy trong khoang thoi
gian 30, 45, 60 ngay dugc thé hién trong Hinh 4.
Trong 30 ngay, Arachis pintoi hip thuy Cu kha
thip, khoang tir 40 — 155 mg/kg. Trong 45 ngay,
kha nang tich lity Cu trong céy cua I8 thi nghiém
Cuago ting 1én cao nhét, tiép theo 12 Cukr-s00-vev,
CUkT-400, Clggg V& Cuggo. Xu hudng tich lily Cu
trong than khong c6 su thay d6i 16n so véi ham
luong tich liy Cu & thoi diém 30 ngay. Tuy
nhién, Cukr.400.vsv d@ tich liy ham lugng Cu cao
hon do sinh khdi cta cdy di ting nhiéu hon.
Nguyén nhan dan dén sy chénh léch nay la do
qua trinh bé sung VSV da cung cép cho dat mot
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2
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E 800 -
S
%, 600
£
2 400 -
g
i1
T 200 A
0

bC Cu 200

Cu 400

lwong chét hitu co va do 4m, 1am kich thich sinh
trudng.

Trong 60 ngay, ham lugng Cu tich lliy trong
cdy da ting dang ké. Trong dé, 16 thi nghiém
Cuag tich liiy Cu ting cao nhat, tir 265 mg/kg
dén 668,2 mg/kg, tiép theo 1a 16 thi nghiém Cugq,
CUkT-400, ClUago V& Clkr.a00vsv. Tir ddy, két qua da
chirtng minh 16 thi nghiém Cuygg, Cuggo da bi ngod
doc nén sinh khdi va kha nang tich liy Cu ting
cham, hiéu qua xu ly bit diu giam. Trong khi do,
CUkT-400 V& ClUkT-400-sv lai €O Ndng d6 Cu tich liy
trong cdy cao hon 16 thi nghiém Cusge. Nguyén
nhan 1a do & giai doan nay, dat da khoi phuc lai
mot phan tinh chat ban dau va hé VSV dit dang
duoc hinh thanh tro lai véi cac loai nim, vi
khuan, xa khuén trong dat.

@30 ngay
045 ngay
@60 ngay

Cu KT-400 Cu KT-400-vsv  Cu 600

Coéng thirc thi nghiém

Hinh 4. Ham lwong Cu tich lity trong Arachis pintoi theo cdc ndng d6 Cu khac nhau (mg/kg) sau 30, 45 va 60 ngay
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Trong khoang thoi gian 2 thang, ham lwong
cao nhat ma cdy hap thu la 638,7 mg/kg va
khoang tich liy tir 462-638,7 mg/kg. Xét theo
Baker va Brooks (1989), véi nong d6 Cu tich lity
trong than 14 thuc vat nho hon 1000 mg/kg ddi
v6i Cu thi cay Arachis pintoi duoc xép vao loai
thyc vat tich liiy kim loai Cu (accumulators). Mat
khéc, phan tram ham luong Cu tich lity trong sinh
khdi kho cua cay déu nho hon 0,1 %. Vi vay,
Arachis pintoi duoc xép 1a loai thuc vat tich liy
Cu.

Dinh gia sinh khéi thyc vt thu dwgc theo thoi
gian trén dat c6 nong do Cu khac nhau

Dua trén Hinh 5 cho thiy 16 thi nghiém
Clggo, cdy sinh truéng rat tét, tham chi con phat
trién hon ca cdy ddi chung, con & cac 16 thi
nghiém Cuygo VA Cuggo €6 sinh khéi cay thu dugc
thdp hon va giam theo chiéu tang ndng d6 Cu
trong dat. Diéu nay hoan toan phu hop véi thi
nghiém xac dinh tinh chéng chiu do cay da bat
dau bi ngd doc Cu, dac biét 1a & 16 thi nghiém
Cugoo, Cay giam sinh khéi rat manh. Sau 60 ngay,
sinh khéi cay thu duoc khoang 0,562-2,270 g.
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bC Cu 200

Cu 400

D4i V6i Cukr.400va Clkr-400-vsv, SiND khdi cay
thu dugc thap hon vao 30 ngay va 45 ngay so Vi
16 thi nghiém Cusg. Sau do, sinh khéi lién tuc
tang theo thoi gian, vao ngay tht 60 thu duoc
2,270 g va 1,257 g (tng v&i Cukr-a00 Va CUkr.ago-
vsv» Nguyén nhan la do trong khoang thoi gian tir
lic trong dén 30 ngay, cdy dugc trong trén dat
khtr tring, dat da bi thay d6i mot s6 tinh chat nhu
giam kha nang gitr nuéc, giam do am dat, hé vi
sinh vat dat bj tiéu digt, dat bi mat mot sé hop
chat hitu co d& bay hoi,... nén cdy khong thé co
diéu kién tét dé sinh truong so véi dat khong khir
trang. Didu nay din dén sinh khi cay giam, sau
mot khoang thoi gian sinh truong, cay bat dau
thich nghi va dat dan dan khéi phuc dugc tinh
chit ban dau nén sinh khdi cay tang dan lén.
Trong 16 thi nghiém Cukr.400.vsv thi ham lugng Cu
tich lity van thap hon so véi 16 thi nghiém Cuygo ¢
thoi gian 30 va 45 ngay, dat khir tring va Cur-
400-vsv lai tich Ity Cu cao hon & thoi gian 60 ngay
cho thay VSV bd sung chua co tac dung thic day
sinh trudng va tich liy Cu & thyc vat.

@30 ngay
045 ngay
@60 ngay

Cu KT-400 Cu KT-400-vsv Cu 600

Cong thirc thi nghiém

Hinh 5. Sinh khéi thye vt thu duoc theo thoi gian trén dit c6 ndng dé Cu khac nhau
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Xac dinh ham lwgng Cu tich liy trong than la
va ré ciia Arachis pintoi

Sau thoi gian 60 ngay, cac mau cay duoc thu
hoach va phén tich ham lugng Cu tich lity trong
than 14 va ré. Trong d6, phan Ién Cu dugc cay
hip thy va tich lily trong than 14, mot phan nho
tich lity trong ré cay. O dét c6 nong do Cu 200
mg/kg c6 kha ning tich liiy trong than 14 cao nhét

700 -

Ham lwgng Cu (mg/kg)

khoang 561,2 mg/kg, trong ré chi chita 107 mg
Cu/kg; 16 thi nghiém Cugsg, Cugg, CuUkt.a00 V@
CUkT-400-vsv tich lily Cu trong ré va than 14 kha
cao. Dién hinh 16 thi nghiém Cuago, Cu trong than
la 12 462 mg/kg, trong ré la 355,2 mg/kg; 16 thi
nghiém Cugy c6 luong Cu trong ré va than la
twong ung la 321 mg/kg va 638,7 mg/kg (Hinh
6).

BThan l4
ORE

600 -
500 A
400 +
300 1
200 +
100 A

0 +———=m

Cu 200

Cu 400

Cu KT-400  Cu KT-400-vsv Cu 600

Cong thirc thi nghiém

Hinh 6. Danh gia kha ning tich lity Cu trong than 14 va ré cAy Arachis pintoi

Sinh khéi thuc vat thu duge cling hoan toan
phu hop vai két qua thu dugc trong thi nghiém
tinh chéng chiu cua Arachis pintoi. O néng d6
cang cao, cdy bi ngd doéc cang r8, anh huong
nghiém trong dén sinh khdi cac bo phan thu dugc

2.5 1

1.5 1

Sinh khéi (g)
-

ilLLL

cua cay. Sau 2 thang, sinh khdi cua Cuyr.ao, 16
thi nghiém Cu,go dat kha cao. Sinh khéi cua 16 thi
nghiém Cugo thap hon Cugr-sgovs. RiNg 16 thi
nghiém Cugg, cdy da bi ngé doc kha rd khi sinh
khéi thu dugc rat thip (Hinh 7).

B Than la
ORE

.

Cu 200

Cu 400

Cu KT-400 Cu KT-400-
VsV

Cu 600

Cong thirc thi nghiém

Hinh 7. Sinh khéi thye vat theo than 14 va r& Arachis pintoi trén dét c6 ndng d6 Cu khéac nhau

Trang 145



Science & Technology Development, Vol 18, No.T6-2015

Duya vao nong do Cu tich liiy cao trong than
l4 va ré cua cdy Arachis pintoi, gitp xac dinh
duoc co ché xu ly sinh khéi chira Cu nay. Xét
theo Méndez va Maier (2008), nong do kim loai
I6n nhat trong thirc n cua dong vat dn co di voi
Cu 1a 40 mg/kg. Vi vay, sinh khéi than 14 cua cay
Arachis pintoi thu dwgc khong thé lam ngudn
thc an twoi cho cac loai dong vat. Sinh khéi
chtra Cu s& dugc két hop voi cac ngudn dinh

dudng khéc hay cac loai phan bon khéac vai nong
d6 Cu phl hop dé 1am phan bon vi luong b sung
cho cac ving dat canh tac bi thiéu dong.
Danh gia khi ning hdp thu (BCF) va kha
ning vin chuyén Cu (TF) trong ciy Arachis
pintoi

Sau thoi gian trong va phan tich ham luong
Cu trong than 14 va ré caa cay Arachis pintoi, hé
s6 TF va BCF duoc biéu thi trong Hinh 8.

6 5,24
S ——TF
BCF
4 3,341
] 3 2,61
<
o 2,043 199 2219 __—o&
2 — 2,15 2,17
0,76/ 1&99 !
1 0:, 7' 7' A
0 6
pC Cu 200 Cu 400 CuKT-400 CuKT-400-  Cu 600
VSV

Coéng thirc thi nghiém

Hinh 8. Biéu db gia tri TF va BCF trong qua trinh tich liiy Cu theo thoi gian

Hé sb TF cao nhét 1a 5,24, (tng véi cay trong
trén déat c6 nong do 200 mg/kg, thap nhat la 1,30
dbi voi nong do 400 mg/kg, céc 16 thi nghiém
CUgoo, CUkT-400V@ ClUkT-400.vsv €O hé s& TF tuong
tng 12 1,99; 2,15; 2,61. Tur hé s6 TF cho thay kha
nang van chuyén Cu tir ré 1&n than 14 nho nhit di
véi 16 thi nghiém Cuago va 1on nhét véi cong thire
Cuggo. Vi vay, néu &p dung cay Arachis pintoi dé
xir ly 6 nhidm Cu trong khoang nong do tir 200-
400 mg/kg la thich hop, c6 thé d& dang thu sinh
khdi chira Cu cua cay. Heé sb tich liy sinh hoc
BCF c6 gié tri cao nhét trén dat c6 ndng do 200
mg/kg ching to Arachis pintoi ¢6 tiém ning 16n
trong xtr ly 6 nhidm Cu trong dat. Twong tu, hé
s6 BCF ciing kha cao ¢ 16 thi nghiém Cuag,
CUk-400, CUkT-400-vsv. Dura trén hé sé BCF cao cho
thdy Arachis pintoi c6 tiém ning phytoextraction
16n.

Véi hé sb TF khé cao cho thay kha ning van
chuyén Cu Ién than, 14 rat 16n so vai gia tri TF =
0,04 + 0,41 trong thi nghiém cuta Robson
Andreazza va cong su (2011). Gia tri TF cua cay
Arachis pintoi trong thi nghiém trén dit trong
nho va dit ving mo tai Brazil cia Robson
Andreazza lai cho thdy Cu tich liy phan lén
trong ré va van chuyén Ién than 14 thuc vat rét
thip. Trong d6, thuc vat trén mau dat Inceptisol
(207 mgCu/kg), Mollisol (142 mgCu/kg) déu cho
hé s6 BCF cao hon nghién ctru ndy véi gia tri lan
luot 1a 3,83 va 3,24, riéng dat vang mo (576
mgCu/kg) c6 gia tri BCF thip hon 1 0,74 [14].
Tuy nhién ca hai thi nghiém déu cho thiy, trén
d4t c6 ham luong kim loai niang cang cao thi hé
s6 BCF cang giam. Biéu nay c6 thé duoc ly giai
do ham lugng kim loai ning cang cao, gy ngd
doc cho thuc vat & cac mic dd khac nhau, lam
giam kha ning sinh truéng, sic chdng chiu, tir d6
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hiéu qua hap thu Cu giam xuéng. Do vay, cay
Arachis pintoi s& cho hiéu qua chiét rat kim loai
cao nhat trong khoang ham lugng Cu tir 200
mg/kg — 400 mg/kg. Ngoai ra, nguon giéng thuc
vat, moi trudong sinh truong ciing anh huong rat
I6n dén kha nang chdng chiu 6 nhiém cua thyc
vat. Giong cay sir dung trong thi nghiém cia
Robson Andreazza la loai cdy ban dia, c6 thoi
gian dai thich nghi trén dat c6 ham lugng Cu cao,
cdy da thich nghi hoan toan véi diéu kién sdng
bat loi va hinh thanh co ché dé ton tai dugc trén
dat 6 nhiém Cu. Trong khi d6, cay Arachis pintoi
sir dung trong thi nghiém la loai cay dugc du

nhap tr Nam My vao Viét Nam. Chinh diéu nay
da anh huong dén kha niang xir 1y ciing nhu co
ché van chuyén kim loai Cu trong thuc vat. Tuy
nhién, h¢ s BCF dat gi4 tri cao nhat 3,341 da
khang dinh mot lan nira kha nang chiét rat kim
loai khoi moéi truong cua cay Arachis pintoi. Biéu
nay c6 ¥ nghia rat 16n trong viéc ap dung thyc vat
dé xir ly 6 nhigm.

Khi thuc hién so sanh véi mot sé loai thuc
vat xa ly Cu khac do nhém nghién cuu cua
Joonki Yoon (2006) thuc hién tai khu vyc mé
cia Florida ciing cho thdy Arachis pintoi c6
nhitng wu thé noi troi.

Bang 3. Mot s6 loai thuc vat xir ly 6 nhiém Cu tai mot khu mo cuaa Florida [7]

Tén thyc vat Ham lugng Cu tich 1ty (mg/kg) Ham lugng Cu trong dat (mg/kg)
Paspalum notatum 602 980
Cynodon dactylon 362 860
Cyperus esculentus 170 300
Cynodon dactylon 57 314
Solidago altissima 518 314
Sonchus asper 80 746
Equisetum arvense 133 990

Arachis pintoi c6 kha ning chdng chiu Cu
trong khoang tir 200 — 600 mgCu/kg, thap hon so
véi nghién ctu cua Joonki Yoon va cong su trén
cdy Paspalum notatum, Equisetum arvense,
Cynodon dactylon nhung kha nang hap thu Cu lai
kha 1on, tir 668,2 mg/kg + 959,7 mg/kg sinh khdi,
cao hon hin kha nang hip thu Cu cua céc loai
cay khac (Bang 3). Biéu nay cho thiy Arachis
pintoi thich hop ung dung dé loai bo kim loai
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nang ra khoi dat ¢ khoang nong d6 6 nhiém Cu
trung binh.
Panh gia kha ning chéng chiu caa vi sinh vat
véi Cu trong méi trwong thach dia

VSV duoc phan 1ap tir cac nét san cua ré cay
Arachis pintoi duoc dinh danh bang phwong phap
giai trinh tu gen 16S, két qua cho thdy chung
VSV ¢ nét san trén ré cay Arachis pintoi la
Burkholderia kururiensis (Hinh 9).

Hinh 9. Hinh anh nhuém Gram vi khuén (bén trai) va cac khuén lac moc trén méi truong thach dia (bén phai).
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Céc chiing Burkholderia phan b rat rong réi
trong tu nhién, dac biét la trong thuc vat.
Burkholderia trén r& cay cao gép tir 100-1000 lan
S0 voi modi trudng dat. Céc chung Burkholderia
séng trong viing ré phd bién nhét la B. ambifaria,
B. caribensis, B. graminis, B. vietnamiensis, B.
tropica, ... Cac chung Burkholderia phat trién rat
phong phu trong ving ré, ching ciu thanh nén
mot bo phan chinh trong tdng sé cac loai vi sinh
vat cua thuc vat: 88 % trong ngd, 40 % trong lda,
60 % trong cay dau, 25 % trong cdy mia. Mot vai
ching con ¢6 méi quan hé gan giii véi cay chy,
ching cu trii & cdc md bén trong cay chu, tao nén
mbi quan hé cong sinh. Ngoai ra, Burkholderia
con san sinh ra cac hop chét chelating sat khoi
lugng phéan tir thap, thi du nhu siderphores,
cepaciacheline, cepabactine, ornibactine,... trong
moi trudng ¢6 ham luong sit cao. Bén canh do,
céc loai Burkholderia con cé thé chdng chiu voi
nhiéu chat khang sinh va c6 kha ning tu san xuét
ra khang sinh cho chinh chdng, mang lai cho
chiing mot wu thé Ion khi séng canh tranh trong
viing ré. Truong hop Burkholderia cu tri trén ndt

san ré cay ho Pau ciing da duoc ghi nhan cho
thdy kha ning cong sinh cting ¢6 loi véi thyuc vat
cua Burkholderia. Mot s6 loai tiéu biéu duoc phat
hién & nét r& thuc vat c¢6 kha ning cb dinh
nitrogen trong khéng khi la B. vietnamiensis
(Tran van et al., 1996), B. kururiensis , B. tropica
(Estrada De los Santos et al., 2001) va B. unamae
(Caballero Mellado et al., 2004) [12].

Két qua phan tich vi khuan trong nghién ctu
ndy hoan toan phu hop véi céc két qua nghién
ctu vé chung Burkholderia. Trén thé gigi c6 rat it
nghién ciru ghi nhan vé vi khuan Burkholderia
kururiensis cong sinh trong nét san ré cay
Arachis pintoi nén ddy ciing 1a mot két qua kha
quan cho thiy vai tro quan trong cua vi khuin
cong sinh téi sy sinh truong va siac chéng chiu
cua loai cdy nay trong méi trudng song bat loi.

Pé danh gia kha nang chdng chiu cua vi
khuan trong moéi truong dat, thi nghiém ciing da
tién hanh kiém tra sicc chdng chiu B. kururiensis
trén moi truong thach ¢6 ham luong Cu ting dan
(Hinh 10).

Hinh 10. Kiém tra vi khuan Burkholderia kururiensis trong méi truong thach c6 Cu (dia DC: dia dbi chimg khong
chtra Cu, dia VSV-1: ¢6 nong d¢ Cu la 25 ppm, dia VSV-2: nong d6 Cu: 50 ppm)

Mac du vi khuan Burkholderia kururiensis c6
nhiéu wu diém hd trg ciy sinh truong trong moi
truong bét loi nhung Burkholderia kururiensis lai
c6 kha ning chdng chiu kém trong méi truong
chira Cu. Diéu nay c6 thé duoc ly giai mot phan
do B. kururiensis khong c6 hé gen chbng chiu
KLN hoic co ché phan ung véi Cu, nén su xuat

hién cta Cu da gay can tro cho cac qué trinh van
chuyén ciing nhu chuyén hda cac chat khéc téi té
bao, tur d6 gay doc cho vi khuan B. kururiensis.
Mat khac, chung B. kururiensis dugc sinh truéng
trong moi truong c6 ham lugng Cu thip mot thoi
gian dai nén B.kururiensis khong hinh thanh co
ché thich nghi véi méi truong c6 ndng d6 Cu cao.
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Diéu nay phu hop voi hau hét cac nghién ciu
khoa hoc da duoc cong b, trong d6 phan Ion cac
ching VSV cong sinh voi cay ho Pau c6 kha
nang chéng chiu cao véi nong d6 Cu déu cé thoi
gian cong sinh l1au dai véi cay chu trén dat 6
nhiém KLN [15]. Trong nghién citu cac dong vi
khuan cong sinh cay ho Dau phan lap tir mo pyrit
Aznalco’llar, Jose” Antonio Carrasco va cong su
cling da cho thay cing vi khuan Sinorhizobium
meliloti nudi ciy trong moi truong chira Cu (125
mg/L) nhung dong vi khuan c6 gen chéng chiu
Cu (Med4D) lai tich Iiiy va hap phu sinh hoc Cu
t6i 912 mgCu so vé6i dong vi khuan khéng ¢ tinh
chéng chiu (Ism6) chi tich lity 304,3 mgCu trén
bé mat té bao vi khuan [8].

Tuy vay, viéc phan tich dwoc vi khuan
Burkholderia kururiensis cong sinh trong nét san
ré cay Arachis pintoi va cac nghién ciru trén thé
gidi cho thay vai trd quan trong cua vi khuan
Burkholderia kururiensis trong qué trinh sinh
truéng caa cdy Arachis pintoi. Nho vao kha nang
¢ dinh nitrogen khi quyén va cac hoat chat ma
Burkholderia kururiensis san sinh da giai thich
cho tinh chdng chiu cao cua cay Arachis pintoi
trong diéu kién méi trudng nghéo dinh dudng, do
am thip, thic ddy ciy sinh truéng, ting ham
lwong nitrogen trong dét.

Trong khi con it nghién ctru chuyén sau vé
mdi quan hé gitra vi sinh vat cong sinh va thuc
vat trong xtr ly 6 nhiém kim loai ning tai Viét
Nam thi dé tai nghién ciru da mang lai mot huéng

nghién ctu méi. Trong d6, cdy Arachis pintoi
khong chi dugc tng dung cai tao dat, tao 16p pha
thuc vat ma con ap dung xu Iy & nhiém dat noi
riéng va cac cay ho DBau noi chung tai cac viung
khai thac mo, khu vuc dat hoan thé nghéo dinh
dudng va ham lugng kim loai cao.

KET LUAN

Sau khoang thoi gian 6 thang thuc hién trén
mo hinh thuc nghiém da cho thay tiém ning chiét
rat Cu kha cao & cay Arachis pintoi. Cay tich liy
hiéu qua 668,2 mgCu/kg trén dét c6 nong do 200
mgCu/kg, trong d6 ham lugng Cu trong ré 1a 107
mg/kg va than la la 561,2 mg/kg. Dbi véi vi
khuan Burkholderia kururiensis phan lap tir nét
san ré cay chua phat huy mot cach rd rét kha
ning hd tro cdy va cd dinh KLN. Tuy nhién,
chang vi khuan cong sinh ving ré dang mo ra
tiém nang rat 16n dé nang cao hiéu qua xu ly
KLN bing thuc vat. Vi vay, can nghién ciu vé
Arachis pintoi sau hon dé danh gia toan dién kha
nang xir Iy cua Arachis pintoi va tao diéu kién ti
uu cho cay ciling nhu vi sinh vat xi ly KLN hiéu
qua nhat.

Loi cam on: Nhom tac gia xin chan thanh
cam on dén cdc can bo giang vién thuéc Khoa
MOi truong, Truong Dai hoc Khoa hoc Ty nhién,
PHQG-HCM dd hé tro co sé vit chat, ky thudt
chuyén mén va tao diéu kién tét nhdt cho chiing
16i hodn thanh dé tai nghién ciru nay.
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Evaluation of the effect of
microorganisms in Arachis pintoi roots
on the potential of copper absorption in

land

e Dang Diep Yen Nga
e Pham Thi Kim Trong
University of Science, VNU-HCM

ABTRACT

The research was carried out to evaluate
the potential phytoextraction and
phytostability of perennial peanut (Arachis
pintoi) and to determine the influence of the
isolated microorganisms from the root
nodules of Arachis pintoi on copper-
contaminated soil to improve the ability of
treatment metal in soil pollution. Perennial
peanuts were planted in the experimental
pots which had unsterilized and sterilized
soil. Different quanlities of CuSQ,4.5H,0 were
directly homogenized into sieved soil to
formulate mixtures containing Cu in
concentrations (mg/kg) of 200, 400 and 600.
In addition, sterilized soil was contaminated
by adding Cu with 400 mg/kg. The other pots
had copper- contaminated sterilized soil and
was added the isolated microorganisms from
the root nodules of Arachis pintoi. Our
results showed that the perennial peanut had
high phytomass production and grew
normally in the soil with 200 mg/kg of Cu.
The copper accumulation was determined of
668.2, 107 and 561.2 mg/kg in the whole
plant, roots and shoots, respectively in plants
which were cultivated in the soil with 200
mg/kg of Cu. In the soil with 400 mg/kg and
600 mg/kg of Cu, the plants showed low
Key words: Arachis pintoi,

Burkholderia kururiensi,

biomass production and the plants had been
poisonous. Both bioconcentration factors
(BCF) and translocation factors (TF) were
used to estimate a plant’s potential for the
purpose of phytoremediation. The highest
BCF and TF for Cu concentrations were
3.341 and 5.24 with 200 mg/kg of Cu,
respectively. Both factors were higher than 1
therefore Archis pintoi is a potential plant for
copper phytoextraction in copper
contaminated sites at the concentration of
200-400 mg/kg. The isolated microrganism
from the root nodules of Arachis pintoi on
copper- contaminated soil was Burkholderia
kururiensi PR1, which was a species of
proteobacteria and stimulated plant growth.
However, the result showed that
Burkholderia kururiensi is unable to resistant
to concentration of copper (25 mg/L). More

research on the other isolated
microorganisms of the root system to
enhance the Cu accumulation in plants

should be carried. Finally, these results
showed the potential of the heavy metal
phytoextraction of the perennial peanut in
contaminated soil. It is easy to apply
because of the low cost.

remediation of

copper uptake,

contaminated soil, root nodule symbiosis, perennial peanut.
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