TAP CHi KHOA HOC VA CONG NGHE NONG NGHIEP VIET NAM

IV. KET LUAN VA BE NGH|
1. Két luan

Ket qua nghlen ctru da dé xuét dugc cac
co cdu cdy trong mdi theo hudng san xuat
hang hoa. Dién tich dat canh tac gom
6.617,0 ha chia ra cac cong thirc sau: Dt
bdi: 240,0 ha, gdm 3 cong thirc: Ngd Xuén -
Ngo6 Pong (204,0 ha); Rau - Ngb Dong (25,0
ha) va Ngo-hoa Pong (11,0 ha). Pat cao
trong dé: 982,0 ha, gdbm 4 cong thirc:
Chuyén hoa 236,0 ha; Rau cac loai 455,0 ha;
Thudc 130 + rau 33,0 ha va trong co + ciy
xanh 278,0 ha. Pat van trong dé: 4.784,0 ha,
gdém cong thirc lia Xuan - Lua Mua - Dau
tuong Dong hodc rau, hoa. Céc co céu ciy
trong moéi da tao ra loi nhuén 398.018,0 triéu
dong/nam, cao hon loi nhudn tir co ciu cay
trong cii 1a 106.037,0 triéu dong/nam.

2. DBé nghi

Pé nghi 4p dung co ciu cdy trong méi
phuc vu x@y dung nong thon méi tai thanh
phé Thanh Héa. Tiép tuc nghién ctru hoan
th1en hé¢ thong cdy trong, tuyén chon cac
giéng cdy trong moi cho hiéu qua kinh té

cao, bd sung vao hé thong cay trong cia
thanh pho Thanh Hoa trong nhiing nam
tiép theo.
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NGHIEN CU’U ANH HUONG CUA BON THAN SINH HOC
DEN TiCH LUY MOT SO KIM LOAI NANG TRONG RAU MUONG
TRONG TREN DAT XAM BAC MAU
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Quang Ha', Nguy&n Manh Khai?

ABCTRACT

This study investigated the accumulation of Cu, Pb and Zn in the water morning glory () under the effects of
biochar on haplic acrisols. Biochar was mixed with acrisols with four different rates (0%, 1%; 5%; 10%;
w/w). Results showed that, pHy.o of soil increased from 5.2 to 9.2, pHkq from 4.2 to 8.3, CEC increased from
9.24 to 17.5 cmolc/kg, water holding capacity increased from 36.6 to 49.2% as comparing to the control pots.
The biochar amending in soil probably caused immobility of Cu, Pb and Zn as the resulted reducing the uptake
capacity of those metals by the plant. The accumulations of Cu, Pb, and Zn on the plants were decreased by
37.3-51.7%, 39.1-85.8%, and 13.8-36.1%, respectively, comparing to the control (0% biochar). Biochar
improved soil fertility as well as enhancing the heavy metals immobility in the acrisols but with the amount of
10% bichar added into the experimented haplic acrisols, water morning glogy was not able to grow.

Key words: Biochar, vegetable, immobilization, heavy metal.

' Vién Mbi truong Nong nghiép. )
2 Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Quoc gia Ha Noi
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I. DAT VAN BE

Tich liy kim loai nang (KLN) trong
dat, ngoai ban chat phat sinh hoc dat con
c6 thé do st dung hoa chit bao vé thuc
vat, phan bon, chit thai cong nghiép, chit
thai sinh hoat va mot sd hoat dong khac tu
con ngudi (Nguyén Manh Khdi va
Nguyén Thi Luyén, (2008). KLN trong
dat c6 thé di chuyén vao cay trong do sy
he"ip thu, bj rira tréi bé mat hodc raa troi
theo chiéu sau xudng ngudn nudc ngam,
tiém 4n nguy co anh hudng t6i suc khoe
ciia con ngudi. Su hip thu KLN badi cay
trong phu thudc vao nhiéu yéu té trong do
c6 lién quan dén tinh linh dong cia no
trong dung dich dat (Guala va cs, 2010).
Trong d6 sy linh dong ctia mot s6 KLN
trong dat lai phu thudc vao pH dat, ham
lwgng chat hiru co, ham luong khoang sét
va cac oxit kim loai hoa tri III trong dat
(Tessie va cs 1979). Qua d6 cho thay c6
su lién quan vé sy tich liiy KLN trong cay
v6i thanh phén khoang sét, chat hitu co va
pH cua dat. Sy gia ting ham luong céc
thanh phan trén trong dat cung nhu pH
dung dich dit cao 1a cac yéu td can tré
qua trinh hat thu KLN, qua dé giam thiéu
nguy co khuéch dai sinh hoc vé KLN
trong moi trudng qua cdy trong.

Pit xam bac mau duoc biét dén 1a
loai dat co thanh phﬁn co gioi nhe, cAu
tric kém, ham luong chat hitu co thép,
khoang sét & ty I¢ khong cao, kha nang
giit ion KLN yéu. Do vdy canh tic ciy
trong trén dat xam bac mau 1am ting nguy
co tich liiy KLN trong cdy trong. Viéc bd
sung cac chit lam giam su linh dong cua
KLN da dugc nghién cuu rong rai. Ba co
nhitng nghién ctru vé sur dung zeolit, voi,
bun d6 va phan ga d& hip phu KLN,
nhung it duge ap dung trong thuc té vi tac
dung khong dat yéu cau hodc chi phi cao.
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Than sinh hoc (TSH) c¢6 nhiéu dic tinh
thuan lgi cho viéc ¢6 dinh kim loai nang
nhu cau trac xdp, hoat tinh cac nhom
chtc, pH va CEC cao, vi vy viéc bd sung
TSH cho dit bac mau duoc coi 1a giai
phép giam kha ning hip thu KLN cho cay
trong (Chen va cs, 2001) 1. Nghién ctu
nay tim hiéu kha ning han ché sy tich liy
Cu, Pb va Zn trong cay dudi tac dung cua
TSH trén dt bac mau.

I1. VAT LIEU VA PHUGNG PHAP NGHIEN CUU
1. Vat liéu nghién ctru

Than sinh hoc duoc san xuit gidng nhu
mo ta cua Mai Van Trinh va cong su (2011)
tlr hai loai vat liéu rom ra hodc triu, chung
dugc san xudt bang phuong phap nhiét
phan gian tiép tai nhiét d6 trong dao dong
tlr 500 dén 600°C. Vat liéu rom ra hodc tréu
duoc phoi kho khong khi dugc dua vao 6
thung kim loai co thé tich 101 c6 nip day
nham han ché tiép xtc cta oxy, cac thing
kim loai chtra vat liéu rom hodc trau nay
duoc sip xép trong 16 cach nhiét co thé tich
2001 va st dung chinh cac vat liéu rom ra
va triu sip xép xen k& xung quanh khoang
trong gitta cac thung kim loai. Qua trinh
nhi¢t phan xay ra khi ddt cac vat liéu chén
xung quanh cac thung kim loai ¢ trong 19,
sau 4 gid khi qua trinh chay két thuc, vat
liéu rom ra hodc trau trong thung dugc
nhi¢t phan thanh TSH.

PAit xam bac mau duoc léy tai xa Bic
Pha, huyén Séc Son, thanh phd Ha Noi.
KLN giy nhidm trong dit duoc pha tir
cac mudi Cu(NO3),.3H,0, Pb(NO;),,
Zn(NO;),.6H,0. Cay trong st dung trong
thi nghiém 1a cdy rau mudng (Ipomoea
aquatica) dugc gieo tu hat.
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2. Phwong phap nghién ctru

D4t x4m bac mau lay ¢ tang canh tac
(0-15 cm) duogc phoi kho trong khong khi
va nghién nho bang cdi st rdy qua rdy co
kich thudc 16 sang duong kinh 2 mm. TSH
san xult tir rom ra va tir triu khong rua,
mdi loai TSH dwgc nghién nho bang cdi st
va rdy qua ray c6 kich thuéc 16 sing duong
kinh 2 mm. TSH trong thi nghiém duoc phdi
tron TSH tir trdu va TSH tir rom tuong tng
voi ty 1€ 1:5 theo khéi luong, ty 1€ nay duoc
phdi tron twong ng véi lwong phu pham cua
cay lta phat sinh sau khi thu hoach.

Thi nghiém trong trong chdu nhya c
kich thugc chidu dai, chiéu rong va chiéu
cao twong tng 30 x 25 x 10 cm, mdi chau
chira 3 kg dat. Thi nghiém gom 4 cong

thire, mdi cong thirc 1ap lai 3 lan dbi véi
mdi kim loai. Tién hanh phdi tron TSH véi
dat theo ty 1&: 0% (D01 ching), 1%; 5%;
10% TSH theo khdi lugng va giy nhidém
KLN & cac muc 128 mg Cu®/kg (Cu), 212
mg Pb*'/kg (Pb), 130 mg Zn*"/kg (Zn)
(bang 1). Trudc khi gieo hat, cac chau thi
nghiém dugc & trong phong tbi trong 4 tuan
va duoc kiém soat do 4m & 75% kha nang
gilr nude. Sau 4 tuan, cac chau duoc chuyén
sang nha luéi va tién hanh bon phén, gico
hat, cham soc theo quy trinh khuyén cao
(Nguyén Puc Thi, 2014). Mau cay duoc thu
hoach sau 1 thang thi nghiém, can khdi
luong twoi, tién hanh sdy kho ¢ 60°C dén
khéi luong khong d6i, nghién nhé bang cdi
s, riy qua riy co kich thudc 16 sang 1 mm
va dem phén tich Cu, Pb, Zn.

Bang 2.1: Ti 1é phdi tron vat liéu va ndng do gdy nhidm cua cac KLN

R ] Nong dé KLN ban dau cta dat (mg/kg) | Néng do KLN* gay nhiém (mg/kg)
Cong thirc
Cu Pb Zn Cu Pb Zn
0% TSH 128 212 130
1% TSH 128 212 130
25,7 13,1 74,6
5% TSH 128 212 130
10% TSH 128 212 130

* Thi nghiém don nguyén t5 kim loai, bao gdm 4 cong thirc/mdi kim loai x 3 KLN x 3 lan lip = 36 chiu

thi nghiém.

3. Phwong phap phén tich va xuw ly
sO liéu

Chi tiéu pH do bang pH met trong
dung dich huyén phu theo ty 1& dit: H,O
hodc KCI = 1:2,5, dbi voi TSH theo ty 16
TSH:H,0 hodc KCI = 1:10. CEC phan tich
bang phuong phap amén axetat IN, pH=7.
Do kiém tong so (Ca- CaCOs) phan tich
bang phuong phap chuan d6 bang H,SO,
0,0IN chi thi metyl da cam trong dich
chiét voi ty 16 TSH/H,0 tuwong tng 1/10
(W/V) lic trong 2 gid. Cac kim loai Cu,
Pb, Zn tong sb trong dat, TSH va cdy rau
mudng dugc cong pha bang HNO; + HCI
(ty 1& 1:3) véi ty 1é mau:dich 1a 1:10, xac

dinh ham luong bang quang phd hép thu
nguyén tir (AAS). Kha nang gittr nudc
(WHC), trong mot sd trudong hop goi 1a
sitc chira 4m dong rudng (FC) phan tich
bang cach ngam vat liéu sau phdi tron dén
khi bdo hoa nudc trong 24 gio, loai bd
nudc trong luc va tién hanh phan tich d¢
am. Khoi lugng tuoi duoc tinh bang cach
can toan bd sb6 rau cach mat dit 1 cm
trong mdi chau va chia cho sd cdy co
trong chau. Hé s6 tich lily sinh hoc BF
(Bioaccumulation Factor) dugc tinh bang
ty 1¢ gitra néng d6 kim loai & phan trén mat
dat cua cay so voi nong do kim loai trong
moi truong dat. SO lidu duoc xu 1y tinh
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toan théng ké mo ta va so sanh sy khac
biét cac gia tri trung binh trén Excel.
III. KET QUA VA THAO LUAN

1. Tinh chat dat xam bac mau va TSH
trong thi nghiém

Két qua phan tich cho thdy, dat xam
bac mau c6 pHu,0 = 5,2, pHkca = 4,2 (ty 1€

chiét 1:2,5), bo kiém trong dét thép,
Ca-CaCO; = 0,004%. Kha ning trao doi
cation thip, CEC = 9,24 cmol./kg. KLN
tong sb Cu, Pb va Zn c6 gia tri tuong tng 1a
25,73, 13,11 va 74,59 mg/kg va déu & dudi
tiéu chuan cho phép KLN trong dit (QCVN
03:2008/BTNMT). Kha nang git nudc
(WHC) thap, WHC = 36,6%.

Bang 1. Mot s tinh chat Iy hoa cta dit xam bac mau va TSH

o CEC Ca-CaCO; | Cus | Pb. | Zne | WHC
Vat liéu pHu,0 pHkel
cmolc/kg % mg/kg %
DAt 5,2 4,2 9,2 0,004 25,7 13,1 74,6 36,6
TSH 10,6 10 80,4 1,0 0,7 2,1 13,9 82,2

Than sinh hoc trong nghién cuu c6 pH
rit cao, pHu,0 = 10,6, pHkcr = 10,0 (ty 1€
chiét 1:10), phu hop v6i d6 kiém khé cao co
trong TSH, Ca-CaCOs = 1%. CEC va WHC
ctia TSH khé cao so véi dit xdm bac mau,
chung co gia tri tuong ung 1a 80,4 cmol/kg
va 82,2%. KLN tong s6 Cu, Pb va Zn c6 gia
tri tuong ung 12 0,7; 2,1 va 13,9 mg/kg.

2. Tinh chat ca dat thi nghiém sau khi
phoi tron TSH

Bang 2. Mot s tinh chét hoa 1y cta dat thay
doi sau khi bé sung TSH

e | oo | | 0 | 5 | 2%
pHH,0 5,2 6,5 8,3 9,2
pHkei 4,2 5,4 7,4 8,3
CEC cmol/kg | 9,2 9,8 12,6 | 17,5

Ca-CaCOs3 % 0,004 | 0,013 | 0,05 | 0,094
WHC % 36,6 | 37,3 | 42,3 | 49,2

Mau dat sau khi duoc phéi tron voi
TSH 6 cac ty 1€ khac nhau v6i khoang thoi
gian 4 tuan u da cho thay c6 sy ting lén vé
cac chi tiéu pH, CEC, kha nang gitt nudc
ctia dat so v6i mau ddi chimg (bang 3). So
v6i d6i ching (0% TSH), bd sung TSH theo
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cac ty 1€ 1%, 5%, 10% TSH tuong ung lam
tang pHu,o 1én 1,3; 3,1 va 4,0 don vi va
pHkc tang 1én 1,2; 3,2 va 4,1 don vi. CEC
cua dat tang 1én tuong tng 0,6, 3,4 va 8,3
cmol/kg. TSH ciing lam do kiém tong s6
(Ca-CaCO3) cua dét ting 1én so voi dbi
chung tuong tng 0,013; 0,05 va 0,09% va
kha ning gitr nu6c cia dit ting 1én twong
tmg 0,7; 5,6 va 12,5%. Nghién ciu cua
Major va cs (2010) vé anh huong cua TSH
dén nang suat ngd va cac chat dinh dudng
trong 4 nam trén dat oxisol tai Colombia
cho thay, cac nguyén to dinh dudng dé tiéu
nhu Ca, Mg va pH ciia dt ting 1én khi bon
TSH, Major va cs. (2010).

3. Anh hwong cia TSH va KLN dén sinh
khoi cta cay rau

Trong qua trinh theo ddi thi nghi¢m cho
thiy, cac cong thire phdi tron 10% TSH hat
rau mudng khong nay mam va khong phat
trién duoc. Piéu ndy co thé 1a do & muc
phdi tron nay c6 do kiém tong sb cao din
dén pH qua cao (pHu,o =9 2) muc pH nay
co the da khong phu hop dbi véi cdy rau
muong, cdy rau mudng dugc khuyén cdo
trong & dat c6 mirc pH tir 5,5-6,5 (Nguyén
buc Thi).
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Hinh 1: Khoi lrong twoi trung binh ciia cdy rau muong (g/cdy) trong thi nghiém gdy nhiém
Cu, Pb, Zn trong dit c¢6 bé sung TSH, thanh dimg (T) mé phong dp léch chudn véin = 3,
cdc chit a, b, c chi sy khdc biét co y nghia thé'ng ké trén cung mot cot kim logi
giita cdc cong thirc thi nghiém voi P< 0,05.

O cac cong thuc con lai, khéi lugng
tuoi cua rau c6 xu huong tang S0 voi mu’c
bd sung TSH, cdy rau mudng phat trién
binh thuong ¢ lugng bon 1% va 5% TSH.
D6i v6i dat gay nhidm Cu, khéi luong cay
rau & cc cong thirc bo sung TSH khong sai
khac c6 y nghia thong ké (P < 0,05) so véi
d6i ching (0% TSH). Véi dat giy nhiém
Pb, khdi luong cdy rau cao hon ¢ muc bd
sung 5% TSH c6 sai khic c6 y nghia thong

ké (P < 0,05) so véi muc bd sung 1% TSH
va ddi chung. Vé&i dat gay nhiém Zn, khbi
luong ciy rau cao hon (P< 0,05) & mirc bd
sung 5% TSH c6 su sai khac so v6i doi
ching va murc bé sung 1% TSH.

4. Anh hwéng cha than sinh hoc dén
tich liy kim loai nang trong rau

Két qua phan tich ham luong cac KLN
c6 trong rau dugc trinh bay ¢ bang 3.

Bang 3. Ham lugng trung binh Cu, Pb va Zn trong rau mudng (mg/kg) va hé s tich lity

sinh hoc, mdi gia tri thé hién trung binh ciia 3 lan nhéc lai

Cong thurc Cu (mg/kg dw*) BFcy Pb (mg/kg dw) BFpp Zn (mg/kg dw) BFz,
TSH 0% 46 ,4° 0,3 10,6° 0,05 125,7° 0,6°
TSH 1% 29,1° 0,2° 6,5" 0,03 108,4° 0,5°
TSH 5% 22,4° 0,1° 1,5° 0,01° 80,3° 0,4°

LSD,s 2,6 2,0 11,5

*dw: khéi lugng kho; cac chir a, b, ¢ chi sy khac biét co6 y nghia théng ké trén cung mot cdt kim loai gilra cac

cong thirc thi nghiém véi P< 0,05.

Tur bang 3 cho théy, ham lugng Cu, Pb
va Zn trong rau mudng co xu hudng giam
dan khi ting ham lugng TSH bd sung vao
dat theo cac mitc 0%, 1% va 5%. Doi véi
Cu, ham lugng trong cdy rau giam tu 46,4
dén 22,4mg/kg, twong ing voi BF giam tir

0,3dén 0,1; Cu trong rau giam 37,3% & miic
1% TSH va giam 51,7% ¢ muc 5% TSH so
v6i dbi chung (TSH, 0%). D6i voi Pb, ham
luong trong cdy rau giam tr 10,6 dén
1,5mg/kg, tuong tng véi BF giam tur 0,05
dén 0,01, Pb trong rau giam 39,1% & mic
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1% TSH va giam 85,8% & mitc 5% TSH so
v6i d6i chimg. DB6i v6i Zn; ham lugng trong
rau giam tir 125,7 dén 80,3 mg/kg, tuong
tmg voi BF giam tir 0,6 dén 0,4; Zn trong
raul3,8% ¢ mic 1% TSH va giam 36,1% &
mirc 5% TSH so voi doi ching. So sanh hé
sO BF cuia 3 kim loai cho thay, tich 1uy kim
loai nang trong céy rau mudng dbi véi Zn 1a
cao nhit va thip nhat ddi voi Pb va giam
theo thtr tu Zn > Cu > Pb.

Su giam tich liiy KLN trong céy rau co
thé do cac co ché lam giam kha ning linh
d6ng KLN khi ¢6 bon TSH thém vao co thé
do su twong tac tinh dién, su két tua do ting
lén dang ké cua pH dét tir TSH va ¢ nhiéu
nhom chuc (cacboxylic, alcohol va nhom
hydroxyl,...) trén bé mit ctia TSH, chung dé
dang hinh thanh cac phirc chit giita KLN
v6i cac nhém chic trén. Nhiing co ché ¢
trén co thé khong hoat dong mot cach riéng
biét khi TSH duoc sir dung dé loai bo KLN
ma tac dong dong thoi dé c¢b dinh KLN
trong moi truong (Lu va cs, 2012) 4.

IV. KET LUAN

Bon than sinh hoc c6 tic dung lam
giam dang ké tich lity Cu, Pb, Zn trong cay
rau muong. Pbi voi dat gay nhiém Cu,
mirc b sung 1% TSH c¢6 tic dung lam
giam 37,3% kim loai va mirc bd sung 5%
TSH ¢6 tac dung lam giam 51,7% kim loai
tich liiy trong rau so véi dbi chung. Doi
v6i dat gay nhiém Pb, mic bd sung 1%
TSH c6 tac dung lam giam 39,1% kim loai
va mirc bo sung 5% TSH c6 tac dung lam
giam 85,8% kim loai tich lily trong rau so
v6i d6i chimg. Pdi véi dat gdy nhiém Cu,
mirc b6 sung 1% TSH c¢6 tic dung lam
giam 13,8% kim loai va mirc bd sung 5%
TSH ¢6 tac dung lam giam 36,1% kim loai
tich liiy trong rau so v&i ddi chimg. Vi thi
nghiém trong chau nhu ¢ nghién ctru nay,
mirc bon bo sung 10% TSH cay rau muong
khong phat trién dugc.
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ANH HUONG CUA LUQONG PHAN BON DEN SU’ SINH TRUONG,
PHAT TRIEN VA NANG SUAT CUA GIONG LUA BB15

Lé Thanh Nhuan', Nguy&n Thj Ngoc Lan’ va cs.

ABSTRACT

The effect of fertilizer dosage on the growth, development
and yield of DB15 rice variety

The field experiments were conducted in Tien Lang (Hai Phong) in 2013 and Thanh Liem (Ha Nam) in 2014.
The experiments were arranged in split-plot experimental design with nine treatments and three replications.
The results showed that the best of growth, development and resistance were obtained with the application of
1 ton organic microbial + 110N + 100 P,Os + 80 K,0. The highest harvested yield in 2013 was 6.35 tons per
hectare in spring season; 5.8 tons per hectare in summer season and in 2014, the yield reached 6.4 tons per
hectare in spring season and 5.88 tons per hectare in summer season.

Key words: DB15 rice variety, fertilizer dose.

I. DAT VAN BE

Phén bén ¢ anh hudng quyét dinh dén
su sinh trudong, phat trién, ning sudt va
pham chat cua ciy tréng no6i chung va cay
laa néi riéng. Do d6, viéc nghién ciru lugng
phan bon thich hop cho ting glong riéng
biét 1a viéc lam hét sirc can thiét. Nghién
ctru “Anh huong cua luong phan bon dén
su sinh trudng, phat trién va ning suat cua
glong laa DB15” s& tao didu kién dé phat
trién, mo rong dién tich, giap cho mot s6
dia phuong co glong lia méi chat lugng
cao phuc vu chuyen d6i co ciu cay trong
theo huéng san xudt hang héa cé gia tri
kinh té.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1. Vat liéu nghién ctru
Gidng lta thuan dot bién PB15.

2. Phwong phap nghién clru

Thi nghiém nghién cru mirc phan dam
va phan kali thich hgp cho giong lua thuén

' Vién Di truyén Néng nghiép.

DB15 duoc tién hanh trong nam 2014 tai x&
Liém Tiét, huyén Thanh Liém, tinh Ha Nam.
Mt dj cdy: 50 khém/m* cdy 1 danh

Nén phan bon:

-1 tan phan HCVS + 90 kg N + 100 kg
P,Os5+ 70 kg K>,O

- 1 tn phan HCVS + 110 kg N + 100
kg P,Os+ 80 kg K,O

- 1 tn phan HCVS + 130 kg N + 100
kg P,Os+ 90 kg K,O

Thi nghiém 2 nhan t6, duoc bd tri theo
kiéu Split-Plot. O 25m?, nhéc lai 3 lan. Tién
hanh (’7’ ca 2 vu (vu Xuan va vu Mua) trén
chan dat van, thit nhe.

- Céc cong thuc thi nghiém

+ Vi muce phan dam 90 kg N:

CT 1: 100 kg P,Os+ 70 kg K,O

CT 2: 100 kg P,Os+ 80 kg K,O

CT 3: 100 kg P,Os5+ 90 kg K,O

+ V&1 muce phan dam 110 kg N:

CT 1: 100 kg P,Os+ 70 kg K,O

CT 2: 100 kg P,0O5+ 80 kg K,O

CT 3: 100 kg P,Os5+ 90 kg K,O
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