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Abstract. Biobed in which the biomixture is the most important element has been developed and
used as a simple, cheap and high effective method to degrade residues of pesticides. However, the
ecotoxicity evaluation of spent biomixtures used for pesticides degradation to manage and reuse
have not been paid enough attention. In present study, the biomixture composed by the top soil:
straw: spent mushroom substrate (Pleurotus pulmonarius) in the volumetric proportions of 1:2:1 and
the culture of lignin-degrading mold strain (Penicillium chrysogenum N2) (5% v/w) was used to
degrade Cartap (100 mg/kg), Cypermethrin (100 mg/kg), Chlopyrifos (100 mg/kg) and 2,4-D (10
mg/kg) denoted by SB-Car, SB-Cyp, SB-Chlor and SB-2,4-D, respectively. The ecotoxicity
evaluation of spent biomixtures was carried out using the tests with soil plants, fauna and
microorganisms. The results showed that, they almost inhibited neither the growth of soil plants (Gl
> 0.8, germination > 90%, fresh weight > 98% of the controls) nor the nitrogen mineralization in
soil (for SB-Cyp, SB-Chlor and SB-2,4-D). Also, they caused no the acute toxicity to earthworms
(unsignificant mortality and wet biomass reduction between the controls and treatments at
concentrations < 100 g/kg dry soil).
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Panh gia doc hoc sinh thai cua ba 'ghéi hon hop sinh hoc
sau ing dung phan huy hoa chat bao v¢ thuc vat
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Tém tit: Trong nghién ciru ndy, c4c hdn hop sinh hoc véi ba thanh phan chinh 1a dat mat, rom va
b3 thai ndm so trang (ti 18 1:2:1 theo thé tich) c¢6 bd sung 5% (theo khdi lwong) sinh khéi tuoi cia
chung ndm méc phan huy lignin (Penicillium chrysogenum Ny) da duoc str dung dé phan huy Cartap
(100 mg/kg), Cypermethrin (100 mg/kg), Chlopyrifos (100 mg/kg) va 2,4-D (10 mg/kg). Cac ba thai
hdn hop sinh hoc dugc tao ra sau qua trinh phan huy dugc ky hiéu 1an luot 1a SB-Car, SB-Cyp, SB-
Chlor va SB-2,4-D. Tién hanh danh gia doc hoc sinh thai cua chung bang cac thir nghiém véi thuc
vat, dong vat va vi sinh vat dat. Két qua nghién ctru cho thdy, cac ba thai hdn hop sinh hoc voi cac
ndng d6 bd sung khac nhau dugc khao sat nhin chung khong e ché su sinh truong va phat trién cua
thyuc vat (chi s6 nay mam GI dat trén 0,8, ty 1€ nay mam dat trén 90% va sinh khéi dat trén 98% so
v6i d6i chimg), khong gay doc cap tinh cho giun dat (khong c6 su khac biét c6 ¥ nghia vé ty 1é song
sOt va giam sinh khdi ¢ cac nong do dudi 100 g/kg so voi dbi ching) va khong wc ché qua trinh
khoang ho nito trong dat (d6i vi SB-Cyp, SB-Chlor va SB-2,4-D).

Tir khod: dém sinh hoc, hdn hgp sinh hoc, phan huy hoa chit bao vé thuc vat, ba thai hdn hop sinh

hoc, doc hoc sinh thai.

1. Mé dhu

Hoé chét bao vé thuc vat (HCBVTV) dong
mot vai trd quan trong trong phét trién nong
nghi€p & nudce ta. Theo s6 liéu cta Cuc Béao vé
Thuyc vat (2017), udc tinh mdi nam c6 khoang
30.000 dén 40.000 tin HCBVTV di duogc st
dung trén dong rudng. Viéc quan Iy HCBVTV
khong phu hop da gay ra tinh trang 6 nhiém méi
truong nghiém trong. Trong khi d6, hé thong
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Dia chi email: levanthien@hus.edu.vn

https://doi.org/10.25073/2588-1094/vnuees.4654

dém sinh hoc (biobed)-mot hé théng don gian,
chi phi thap duoc lap dat ngay tai viing canh tac
noéng nghiép nhim thu gom va phan hiy
HCBVTV tir viéc trang rua dung cu bom phun-
dugc xem la mot trong nhiing giai phap dugc
khuyén khich sir dung trong viéc quan 1y 0 nhlem
HCBVTV. Blobed dau tién c6 ngudn goc tir
Thuy Pién bao gdm ba hop phan i) mot 16p dat
sét & phia dudi; ii) mot 1ép hdn hop sinh hoc
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(biomix) (gdm rom, than bun va dat mat voi ty
1¢ 2:1:1 theo thé tich); va iii) mot 16p c6 che phu
bé mat; trong d6 biomix chiu trach nhi€ém chinh
cho hoat dong phan huy HCBVTYV cua biobed.
bén nay biobed da dugc 4p dung tai nhiéu nuée
trén thé giéi voi nhimng thay doi vé ciu tao, thiét
ké va van hanh sao cho phii hop véi diéu kién khi
hau, tdp quan canh tac, cic yéu cau cu thé (nhu
chi phi) va sy sin c6 vé ngudn nguyén lidu cho
biomix [1]. Biobed dugc bao cao la c6 kha nang
phan hity nhiéu loai HCBVTV véi hiéu suat cao
[2,3]. Tuy nhién, viéc danh gia doc hoc sinh thai
nham cung cp co s& cho viéc quan 1y va tai sir
dung biomix sau tng dung phan huy HCBVTV
(sau day goi 1a ba thai biomix) van chua duoc
quan tdm dung muc. Vi thé, trong nghién ciru
nay, doc hoc sinh thai ctia cac ba thai biomix sau
ung dung phan huy 4 loai HCBVTYV la Cartap,
Cypermethrin, Chlopyrifos va 2,4-D di duoc
danh gia b?mg cac thir nghiém v6i thuc vat, dong
vat va vi sinh vat dat.

2. P6i twong va phuong phap
2.1. Péi tuong

- Ba thai biomix sau ung dung phan huy
Cartap, Cypermethrin, Chlopyrifos va 2,4-D.

- Hat giéng ciia Cu cai tring (Raphanus
sativus), Co lai Sudan Super BMR (Sorghum
sudanense (Piper) Stapf), va giun dat (Eisenia
fetida) dap ing yéu cau cua thir nghiém sinh hoc.

- P4t xam bac mau thu tai huyén Ba Vi (Ha
No6i) 6 gia tri pH dat 5,2 va ham lugng carbon
hitu co thip (1,2%) dap ung yéu ciu cia thir
nghiém khoang hoa nito bai vi sinh vat dat.

- Céc loai hoa chat Cartap, Cypermethrin,
Chlopyrifos va 2,4-D cé db tinh khiét cao.

Thi nghiém duogc bd tri va thuc hién tai Khoa
Moi truong, Truong Pai hoc Khoa hoc Ty nhién,
Pai hoc Qudc gia Ha Noi, 337 Nguyén Trii,
Thanh Xuén, Ha Noi.

2.2. Phuong phadp

Phuong phap chuan bi biomix: i) Chuan bi
nguyén lidu: rom duoc thu tir dong rudng dat
chiém trling ¢ huyén Nho Quang (tinh Ninh
Binh), sau d6 phoi kho (ham lugng chat kho dat
khoang 85%) va duoc cat thanh cac doan dai 2-
3 cm; ba thai trong ndm so tring (Pleurotus
pulmonarius) dugc thu tir khu vuc trong nim ciia
Vién Di truyén Nong nghiép Viét Nam (Béc Tur
Liém, Ha Noi), dit mat (0-20 cm) duoc thu tir
vung quy hoach rau an toan tai phuong Yén
Nghia (Ha Pong, Ha Noi), dé khd khdng khi,
d6ng nhit miu bang cach cho qua rdy 3 mm, va
chung nim méc Penicillium chrysogenum N, c6
kha ning phan huy lignin dwgc nudi ciy trong
méi truong Potato-Dextrose Broth (Khoai tay
200 g, Glucose 20 g, nudc cat 1000 ml, pH 5,5)
trén may lic 6n nhiét (New Brunswick, Innova
44R, Eppendorf, Germany) ¢ 30°C, 150
vong/phut trong 3 ngay, ly tim dich sau nudi cay
& 6000 vong/phat trong 10 phut, loai bé phan
dich ni va thu sinh khéi nim méc ¢ dang uét
(hiéu suat thu dat 10 g sinh khéi w6t /100 ml dich
nudi cay); i) Phdi tron cac nguyén liéu: rom: ba
thai trong nam: dat mat theo ty 18 1:2:1 vé thé
tich (téng khéi lwong 2,5 kg), bd sung 5% (theo
khéi luong) sinh khéi ndm méc Penicillium
chrysogenum N2 & dang wot da duoc chuan bi
nhu trén va tron déu; iii) Biéu chinh bang nudc
cit dén 60% do trir 4m cuc dai, phan phdi vao
mét thung thé tich 20 lit, ddy nip c6 duc vai 15
dé théng khi va u trong bong téi 15 ngay ¢ nhiét
do 25°C.

Phuong phap phan tich mét sé tinh chat Iy
ho& biomix: gia tri pH duoc do bang mot dién
cuc thuy tinh trong dich huyén phu cua biomix
va KCI 1M wveéi ti 1€ 1.5 (w/v) (TCVN
5979:2007- 1SO 10390:2005). Carbon hiru co
(OC) va tong carbon (TC) sau d6t kho duoc xac
dinh theo TCVN 6642-2000 (ISO 10694:1995).
Tdng nitrogen (TN) dugc xac dinh bang phuong
phap Kjeldahl cai bién (TCVN 6498:1999- 1SO
11261:1995). Bo tri am cuc dai duoc do theo
huéng din cua Castillo va Torstensson (2007)
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[4]. Nong d6 HCBVTV con lai trong ba thai
biomix dugc xac dinh bing phuwong phap
QUEChERS (EN 15662).

Phuong phap bd tri thi nghiém phan huy
HCBVTYV bai biomix: Biomix sau u dwgc phun
déu voi ting loai HCBVTV riéng biét dén nong
d6 cubdi cung dat 100 mg/kg (Cartap,
Cypermethrln va Chlopyrlfos) va 10 mg/kg (2,4-
D), diéu chinh dén 60% d6 trir am cuc dai va u
30 ngay trong béng téi ¢ 25°C. Pay la thoi diém
ma cac thi nghiém tham do trude do (két qua
khong duoc trinh bay ¢ ddy) cho thdy HCBVTV
trong biomix di duoc phan huy hoan toan. Mau
duoc thu & 3 vj tri khac nhau theo chiéu cao cua
16p biomix: 1/3 trén, 1/3 gitta va 1/3 dudi (v6i 5
mau tai 4 géc va trung tdm trén mai vi tri), tron
déu dé tao mau té hop, va duoc ky hiéu lan luot
la SB-Car, SB-Cyp va SB-Chlor va SB-2,4-D.

Phuong phap danh gia anh huong cua ba thai
biomix dén thyc vat dat: anh huong cua ba thai
biomix dén thuc vat dit duoc danh gia bang thir
nghiém nay mam va kéo dai ré cua cay Cu cai
tring (Raphanus sativus) trong diéu kién in vitro
dugc mo ta ¢ phuong phap TMECC 05.05-B
(Thompson 2002) [5]. Theo do6, ba thai biomix
duogc tron déu véi nuoc cat vo trang (ti lé 1:2,
trong lugng/thé tich), lic déu trén may lic trong
30 phut va loc qua gidy loc. Pay l1a dich chiét
ndng d6 dam didc dugc sir dung trong thi nghiém
nay va dé chuan bi dich chiét pha lodng 10 lan
bang céch pha lodng véi nuéc cat. Tiép theo, 10
ml dich chiét dwoc thém vao gidy loc dat trong
dia petri vo tring, sau d6 8 hat gidng Cu cai trang
duoc dat trén gidy loc va u trong bong tdi & nhiét
d6 25°C trong 48 gio. Bén canh d6, anh hudéng
cua ba thai biomix dén sy nay mam va phét trién
cia Co lai Sudan Super BMR (Sorghum
sudanense (Piper) Stapf) ciing duwoc danh gia
theo TCVN 6497-2: 2009 (1SO 11269-2: 2005).
Theo d6, 10 hat giéng Co lai dugc gieo vao dit
& d6 sdu 5 mm va cach déu nhau. Ti & nay mam
trén mdi chau duoc ghi nhan sau 7 ngay. Chi giit
lai 5 hat nay mam dai dién trén mdi chau. Cac
chau dwoc gitt trong 14 ngay (tinh tir khi 50% s6

hat & chau di chirng dwoc nay mam), & nhiét do
28 £ 2°C, cuong do anh sang 7000-8000 Ix, thoi
gian chiéu sang 16:8 gio (sang: t6i).

Phuong phap danh gia anh huong cua ba thai
biomix dén dong vat dat: anh huong cia ba thai
biomix dén giun dat (Eisenia fetida) duoc danh
gia bang phuwong phap xac dinh d6 doc cap tinh
theo TCVN 5961: 1995 (ISO 11268-1: 1993).

Phuong phap danh gia anh huong cta ba thai
biomix dén vi sinh vat dat: anh huong cua ba thai
biomix dén vi sinh vat dat duoc dénh gia bang
phuong phap xac dinh qua trinh khoang hoa nito
(N) trong dat theo TCVN 6653: 2000 (ISO
14238: 1997).

Phuong phép xtr Iy s6 liéu: thi nghiém dugc
lap lai 3 lan. S6 liéu duoc tinh gia tri trung binh
va xtr li bang Microsoft Excel 2010 va Ducan’s
test theo chuong trinh SPSS 16.

3. Két qua va thao luin

3.1. Mot s6 dac tinh Iy hoa cua ba thai biomix

Tién hanh khao sat mot sé dic tinh Iy hod cua
céc ba thai biomix, két qua cho thiy sy thay doi
vé dic tinh cta biomix trudc va sau tmg dung
phén huy HCBVTV (Bang 1). Trong qua trinh
phan huy HCBVTV, mdt phan chét hitu co cua
biomix bi khoang hoa hoan toan do sy phan huy
cac hop chat d& phan huy nhu protein, cellulose
va hemicellulose boi vi sinh vat. Chinh lugng khi
CO; duoc giai phong tir biomix dudi dang mot
san phan cudi cing cia qua trinh chuyén hoa
sinh hoc va hoa hoc di khién cho ham lugng OC
tong sb giam cung voi su giam sinh khdi cua
biomix [6]. Bén canh do, vi sinh vat dugc cho la
da sir dung C 1am nguon ning luong va N cho
viéc xay dung cAu truc té bao, vi vay lam giam ti
16 C/N cua biomix [7]. Mt khéc, cac chi s6 pH
(> 5) vati 1€ C/N (< 12) cua cac ba thai biomix
déu dap tmg tleu chuén cht lwong phan bon theo
Nghi dinh vé& quan Iy phan bon (108/2017/ND-
CP). HCBVTV hau nhu khong duoc phat hién
trong cac ba thai biomix sau 30 ngay phan huy.
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Bang 1. Mot s6 dic tinh 1y ho4 cua cac bé thai biomix

Truéce ung dung phan huy HCBVTV Sau tng dung phan huy HCBVTV
Loai z >
oal Powidm |[OC [pH [N [ |Powidm [OC [ pH N oN
cuc dai (%) | (%) | (KCD) | (%) cuc dai (%) | (%) | (KCD) | (%)
SB-Car 70 12,5 |73 1,2 10,4
SB-Cyp 60 176 |67 07 |24.1 75 15,6 |74 1,4 11,1
SB-Chlor 68 9,8 7,1 1,0 9,8
SB-2,4-D 66 10,2 | 6,9 0,9 11,3

Hinh 2. Sy phét trién ctia c6 lai Sudan khi trong
Hinh 1. Sy ndy mam ctia hat Cu cai trang trong nudc trong dét: A- khong bo sung ba thai (PC); B- b0
cét (trén), dich chiét SB-Chlor nong d6 dam dic sung SB-Car; C- bo sung SB-Chlor véi cdc nong do
(gitta) va pha lodng 10 lan (dudi). 100, 200 va 500 g/kg dat (tr trai sang phai).
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3.2. Anh hurong ciia ba thai biomix dén thye vat dat

Tién hanh nghién ctru anh hudng cua cac ba
thai biomix dén (i) sy phat trién ctia ré mam cay
Cu cai trang (Raphanus sativus) (Hinh 1) va (ii)
su nay mam va phat trién ciia C6 lai Sudan
Super BMR (Sorghum sudanense (Piper)
Stapf) (Hinh 2).

Két qua nghién ciru cho thiy: dich chiét tir
céc b thai biomix khong c6 kha ning e ché sy
phat trién cua r& mam ciy Cu cai tring (GI >
0,8), tham chi dich chiét SB-Chlor & ndng do
dam dac duong nhu con kich thich sy sinh
truong va phat trién ciia ré mam (GI>1,0) (Bang
2). Piéu nay c6 thé 1a do sy ving mat ciia cac
chat gay doc cho cdy ciing nhu sy ¢ mit clia cac

chat dinh dudng va hormone kich thich sinh
truong thuc vat trong b thai SB-Chlor. Két qua
nay tuong tu v6i két qua nghién ctru ciia Ngo va
cs. (2019) khi cho rang dich chiét ctia san pham
phén bon hitu co' (compost) duoc tao ra tir qua
trinh 0 hiéu khi bun thai nha may gidy Bai Bang
(Pht Tho) véi sy bd sung céc chung vi khuan ua
nhiét khong co6 kha ning trc ché sy phat trién cua
r& mam cay Cai xoong (Lepidium sativum L.)
(GI > 0,8), tham chi con duoc xem 1a mot chét
dinh dudng hoac kich thich thuc vat [8]. Ngoai
ra, cac ba thai biomix & cac néng do phéi tron
voi dat khac nhau déu cho ty 1é niy mam trung
binh Ca hat cdy C¢ lai Sudan Super BMR trén
90% va khdi lwgng thu hoach trung binh (5 cay)
dat trén 98% so véi mau ddi ching (Bang 3).

Bang 2. Anh huéng cua dich chiét ba thai biomix dén sy phat trién ctia r& mam cay Cu cai tring

Loai Nong d6 dich chiét G (hat) L (cm) %G %L GI
Nudc cat 0 (d6i ching) 8 0,53 100 100 1,00
SB.Car Pam dic ‘ 7,67 0,52 95,9 98,1 0,94
Pha lodng 10 lan 7,33 0,49 91,6 92,5 0,85
Pam dic 7 0,54 87,5 101,8 0,89
SB-Cyp ~ X
Pha lodng 10 lan 7,67 0,55 95,9 103,8 0,99
SB.Chlor Pam dic ‘ 7,67 0,58 95,9 109,4 1,05
Pha lodng 10 lan 7,67 0,55 95,9 103,8 0,99
DPam dic 7 0,52 87,5 98,1 0,86
5B-2,4-D Pha lodng 10 lan 7,67 0,52 95,9 98,1 0,94

G: trung binh sé hat nay mam; L: trung binh chiéu dai r& mdm; GI

= (%G x %L)/10.000: chi s6 nay mam.

Bang 3. Anh hudng cua bi thai dén sy nay mam va phat trién cua cay C6 lai Sudan

Loai Nong do phdi | S6hat | Ty 1é nay Sinh khéi twoi | Sinh khéi tuoi trung binh cia
tron (g/kg dat) nay mam trung cua 5 cay (g) 5 cay (g)
mam binh (%)
0 (d6i ching) 10 100 0,64 + 0,01 0,64
100 10 0,71 + 0,05
SB-Car 200 9 93 0,62 + 0,02 0,64
500 9 0,59 + 0,01
100 9 0,65+ 0,01
SB-Cyp 200 9 90 0,60 + 0,02 0,63
500 9 0,63 + 0,04
100 9 0,65+ 0,01
SB-Chlor 200 10 90 0,63 + 0,02 0,64
500 8 0,64 + 0,03
SB-2,4-D 100 9 0,62 + 0,01
200 9 90 0,68 + 0,06 0,63
500 9 0,59 + 0,01
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3.3. Anh huéng ciia ba thai biomix dén dong vit
ddt

Tién hanh nghién ctru anh huéng cua cac ba
thai biomix dén giun dét (Eisenia fetida), két qua
cho thdy: ¢ cac miu dbi ching cia thir nghiém
d6 doc cap tinh, ti 18 chét va giam sinh khéi cua
giun dat 1an luot 1a dudi 10% va 20%, dap ting
yéu cau ciia (ISO 11268-1: 1993) cho gié tri ciia
thir nghiém sinh hoc. Khéng sy khac biét co y
nghia nao (p> 0,05) vé ti 1¢ giun dat dugc sdng
sot gitra cac mau d6i chimg va thi nghiém. Tuy
nhién, c6 thé nhan thdy sy giam sinh khéi cua

SB-Car

10 20 50 100 200

Ty 1¢ séng s6t WTi 1¢ giam khdi lugng

160
140

(% so v&i doi chirg)
= e

N A OO 0O ODN

O O O O O O

Ti 1€ song sot va giam sinh khoi
o

SB-Chlor
250

200
150
100

5

(% so v6i dbi ching)
o

Ti 1¢ song sot va giam sinh khoi
o

10 20 50 100 200

Ty 18 séng s6t MTi 1& giam khéi lwong

It
A

¢ song s6

oi

t va giam sinh kh

(% so v&i dbi chimg)

A

Til

Ti 1é sdng sot va giam sinh khoi

(% so véi d6i ching)

99

giun dét c6 ¥ nghia (p< 0,05) giita mau ddi ching
va mot sé miu co6 nong do phdi tron ba thai
biomix cao trén 100 g/kg dat kho (Hinh 1). Theo
Kreutzweiser va cs. (2008), sy giam sinh khdi
clia giun dat phan anh cac thay d6i sinh Iy cia
chidng [9]. Pong thai, su ting sinh khdi cua giun
d4t so véi mau dbi chimg ciing da duoc quan sat
& mau c6 ndng do phdi tron SB-Cyp 1a 10 g/kg
dat kho (Hinh 3). Diéu nay c6 thé 1a do ¢ ndng
d6 thap, ba thai biomix nay co6 thé duoc sir dung
nhu la nguén thirc an thém vao cho hé vi sinh vat
ndi tai va co loi cho sy sinh truéng va phat trién
cuia giun dét [10].

SB-Cyp
350
300
250
200
150
100

5

o

10

o

20 50 100 200

Ty 16 sébngs6t W Ti 18 giam khéi lwong

SB-2,4-D

10 20 50 100 200

B Ti 1& giam khéi luong

350
300
250
200
150
100

5

o

Ty 18 sbng sot

Hinh 3. Ti 1¢ sfr)ng’s()t va giam sinh khi (% so véi ddi chig) cua giun dat (Eisenia fetida) tai cac nong do
phdi tron ba thai biomix khac nhau (0, 10, 20, 50, 100 va 200 g/kg dat kho).
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Bang 4. Anh huong ciia ba thai dén qua trinh khoang hoé nito trong dét

Loai Nong d6 (g/kg dat kho) | Ham lugng nitrat (mg/kg dat kho) | Gia tri trc ché
0 (d6i ching) 0,004 0
SB-Car 100 0,003 25
500 0,002 50
1000 0,003 25
SB-Cyp 100 0,006 -50
500 0,008 -100
1000 0,002 50
SB-Chlor 100 0,004 0
500 0,006 -50
1000 0,009 -125
100 0,004 0
SB-2,4-D 500 0,006 -50
1000 0,008 -100

3.4. Anh huong ciia ba thai biomix dén vi sinh vit
dat

Viéc bd sung bi thai biomix trong mot sd
truong hop co thé e ché (vi du SB-Car) hoic
khong tre ché (vi du SB-Chlor, SB-2,4-D) qué
trinh khoang héa N trong dat (Bang 4). Tai thoi
diém két thic thir nghiém, mot s miu thi
nghiém c6 thé chtra nhiéu nitrat hon mau doi
chung. Piéu nay c6 thé 1a do s khoang hoa N tir
céc té bao vi sinh vat bi giét boi ba thai biomix
hodc tir ba thai biomix.

4. Két luan

Poc hoc sinh thai cua cac ba thai SB-Car,
SB-Cyp, SB-Chlor va SB-2,4-D dugc tao ra sau
qua trinh phan huy lan lugt Cartap,
Cypermethrin, Chlopyrifos va 2,4-D cua cac
biomix chtra ba thanh phan chinh 1 dat mat, rom
va b thai nim so trang c6 bd sung sinh khdi tuoi
ctia chiing nAm mdc phan huy lignin (Penicillium
chrysogenum N2) da dugc danh gia thong qua
cac thtr nghiém trén thuc vat, dong vat va vi sinh
vat dat. Két qua nghién ctru cho thay: dich chiét
tir cac loai ba thai khong c6 kha ning tic ché su
phat trién ctia & mam cay Cu cai trang (GI >
0,8). Cac loai ba thai voi cac ndng do phdi tron
vao dat khac nhau nhin chung khong giy trc ché

su sinh trudng va phat trién cua thuc vat (co lai
Sudan c6 ty 1¢ nay mam dat trén 90% va khoi
lwong trung binh dat trén 98% so v6i mau dbi
chung), khong giy doc tinh cip cho giun dit
(khong c6 su khac biét c6 y nghia vé ty 1é séng
sOt va giam sinh khdi & cac nong do dudi 100
g/kg so voi dbi ching) va khong trc ché qua trinh
khoang hoa N trong dat (d6i véi SB-Cyp, SB-
Chlor va SB-2,4-D). Pay s& 1a co s¢ khoa hoc
gop phan cho viéc dinh huéng quan 1y va tan
dung ba thai biomix sau ung dung phan huy
HCBVT.

Loi cam on

Nghién ctru nay dugc tai trg boi Pai hoc
Quoc gia Ha N¢i trong dé tai ma so6 QG.18.13.
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