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TOMTAT 
Thay ddi phuong thuc canh tac khong sir dung hoan toan phan bon hoa hgc la hudng di mdi dang dugc 
quan tam trong san xuat nong nghiep bdn viing. Nghien cdu nay nhdm danh gia anh hudng ciia viec tich 
hgp phan bon huu co, biochar (than sinh hoc) k^t hgp vdi phan dam den viec cai thien dinh duong trong dat 
va nang suat bdp lai. Thi nghi&m trdng bdp dugc bd tri tai xa Loan My, huyen Tam Binh, tinh Vinh Long liSn 
tiep qua 2 vu (vu thu dong 2016 va vu dong xuan 2016-2017). Thi nghiem gom 12 nghidm thuc vdi 3 miic do 
dam (100 kg N, 150 kg N va 200 kg N/ha), hai miic do phan hiru co (0 va 5 tan/ha) va hai miic do biochar 
(0 va 10 tdn/ha). Thi nghiem bo tri theo the thuc khdi day du ngdu nhien (RCBD), 4 lan lap lai. Ket qua 
nghien ciiu cho thay ham lugng chat hiiu co, dam hiiu dung va lan hiiu dung trong dat gia tang ro ret, khac 
bigt cd y nghia thdng ke d cac nghi&m thtic co bon phan hiru ca va biochar. Hieu qua gia tang cao ban khi 
bon ket bpp phan bon huu ca vdi biochar hoac bon k^t hop biochar vdi phan dam. K t̂ qua thdng ke cho 
thay cd mdi turnig tac giua phan hihi co, biochar va lidu luong phan dam den sir gia tang sinh khdi than, la 
va nang suat bap. Bon phan hiiu co va biochar ket hgp 200 kg N cho nang suat bap cao ban, khac biet co y 
nghia thdng ke so vdi bon dan le phan huu ca, biochar va phan dam. Tuy nhien, chua co su khac biet y 
nghia thdng ke vd nang suat bdp khi bon 200 kg N ket hop voi phan bon huu co va biochar so vdi bon 150 
Iig N ket hop voi phan bon him ca va biochar. 
Ttr khda: Biochar (than smh hqc), phan huu ca, miic do dam, nang suat bSp. 

1.DATVAN0E 

Su dung thudng xuyen phan dam vd co nham 
muc tieu tang nang suat la khdng the tranh khdi 
trong san xuat ndng nghiep ke tir eude each mang 
xanh, do hieu qua cua phan bdn hda hoc tac ddng 
den nang su^t cay trdng la qua Idn (AH et al., 2011). 
Vide phu thudc qua nhieu vao phan dam khdng ehi 
day nhanh qua trinh suy thoai dat ma cdn gay d 
nhidm mdi trudng. Su dung hoan toan phan hdn hiiu 
CO dan ddn chi phi san xuat tang eao. Tang nang suat 
va nang eao chat luong hap lai dang la thach thuc ddi 
vdi nen san xu^t ndng nghiep ben vUng (Abumhadi 
va Atanassov, 2010). Bdn phan hiiu co giiip cho do 
phi ciia dat duge cai thien nhu tang ham lugng chat 
hiiu CO, tang lan hiru dung, tang kha nang cung cap 
dam cho cay trdng dugc ghi nhan bdi Vo Thi Cuong 
va ctv. (2011). Trong dieu kien khi hau nhiet ddi 
ndng am nhu d nude ta, phan hiiu co khi hdn vao dat 
rat nhanh chdng bi phan hiiy, de duy tri chat hiru co 

Khoa Nong nghiep va Sinh hpc ling dung, Trudng Dai hoc 
can Tha 
^ NCS Khoa Nong nghiep va Sinh hpc ling dung, Trudng 
Dai hpc Ciin Tho 

trong dat ndng dan can phai cung cap phan thudng 
xuyen. Nguge lai, biochar (than sinh hgc) la san 
pham phan hiiu co giau cac hon, chu yeu la dang cac 
bon ben nen khi bdn vao dat hiochar khdng chi giiip 
gia tang kha nang luu tru eac bon ma cdn giup giU 
chat dinh dudng tdt hon eac dang chat hiiu co khac. 
Nhidu nghien ciiu da eho thay biochar cai thien tinh 
chat ly - hda hgc dat (Fageria va Baligar, 2005), kha 
nang hap thu dinh dudng cua eay trdng va siic san 
xuat cua dat cung gia tang dang ke khi ap dung 
biochar dai han. Theo Widowati et al. (2011) nang 
suat cay trdng tang khi cung cap biochar la do su m^t 
dam it tir phan bdn hda hoc, dieu nay cd the do su lie 
che N-NH4 thanh N-NO3 tii phan khoang N hoac do 
CEC trong dat gia tang. Nghien ciiu eua Downie 
(2011) ghi nhan vai trd quan trgng ciia biochar trong 
viec gia tang hieu qua su dung phan dam cua cay 
trdng. Cung cap biochar cho dat dugc xem nhu la 
mdt trong nhiing bien phap giiip giam su nia trdi 
chat dhih dudng trong dat d nhiing khu vuc ed lugng 
mua cao (Major et al, 2009). Do dd, vide sii dung 
biochar bdn vao dat ngay cang dugc quan tam 
(Lehmann, 2007). Nham hudng den muc tieu phat 
trien ndng nghiep bdn viing, han che su dung phan 

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1+2 - THANG 2/2019 65 



KHOA HOC CONG NGHfi 

bdn hda hoc trong canh tac hap lai nghien cuu dugc 
thuc hien vdi muc dich danh gia hidu qua aia viec 
tich hgp phan hiiu co, hiochar vdi phan dam den su 
thay ddi dinh dudng trong dat va nang suat bap lai. 

2. PHUDNG TIB\I VA PHUONG PHAP 

2.1. Phuong ti$n 

Gidng: giong hSp lai NK7328 dugc su dung trong 
thi nghiem la gidng bap lai do Cdng ty Syngenta 

cung cap, dugc Bd NN & PTT^T cdng nhan thang 
10/2010. 

Phan bdn: Than bdn dimg trong thi nghiem gdm 
phan ure (46% N), supe lan (16% P2O5), kah clorua 
(60% K2O), phan hiru eo ba bim mia, biochar tii vd 
ti-au. Thanh phan dinh duong ciia phan hiiu co va 
biochar dugc trinh bay d bang 1. 

Bang 1. Tlianh p h ^ phan him co sir dung trong thi nghidm 
Chi tifiu phan tich 

P H H20 

Chat huu ca 

Dam tong so 

Lan tong so 
KaU 

Canxi 

Nam Trichdema sp. 

Don vi tinh 

%C 

%N 

%P,Os 
XKjO 

%CaO 

CFU/g 

Biochar vo trau 
9,92 + 0,04 

36,7 ± 0,44 
0,86+0,42 

1,36 ± 0,41 
1,50+ 0,66 
0,18+0,09 

X 

Phan hiiu ca ba bun mia 

8,33 ± 0,08 

30,0 ± 0,72 

2,50 + 0,18 
3,00 ± 0,63 

1,68 ± 0,50 
7,61 ± 0,01 

lxlO« 

2.2. Phuong phap 

2.2.L Bd tii thi nghiem 

iw 
stt 

1 

2 

3 
4 

5 

6 
7 

8 
9 

10 

11 
12 

12.. Cong thu 
Nghifem 
thiic 

NIMPHCOBO 

N,™PHC„B,„ 

NmPHC^Bo 

NifnPHC3io 
N,a,PHC^, 

N,«PHC„B,o 

N,5„PHC,Bi) 
NisoPHCsB,, 

NjooPHCA 
N?f«PHCoBio 
N^PHCjB, 

NrfHCsBio 

; phan b( 
Lieu 

lugng N 
(kg/ha) 

100 
100 

100 
100 

150 

150 
150 

150 

200 
200 

200 

200 

n trong th 
Phan 

hiruca 
(tan/ha) 

0 

0 

5 
5 
0 

0 

5 

5 
0 

0 
5 

5 

SI nghiem 
Biochar 
vo trau 
(tan/ha) 

0 
10 

0 

10 
0 
10 

0 

10 
0 

10 
0 

10 

Thi nghiem dugc bd ti-i tai ap Dai Thg, xa Loan 
My, huyen Tam Binh, tinh Vinh Long. Thi nghiem 
dugc thuc hien Uen tiep qua 2 vu: vu thu ddng (7 -
11/2016) va vu ddng xuan (12/2016 - 3/2017). Thi 
nghiem duoc bd tri theo the thiic khdi day du ngau 
nhien (RCBD - 3) vdi 3 nhan td: 3 cap do N (100 N, 
150 N va 200 N kg/ha), 2 cap dd phan him co (0 tan 
va 5 tan/ha), 2 cap dd biochar vd trau (0 tan va 10 
tan), gdm 12 nghiem thiic vdi 4 lan lap lai cho mdi 
nghiem thirc. Dien tich mdi d thi nghiem la 40 m l 
Tdng didn tich dat bd tii thi nghiem la 1.500 m l 

Khoang each trdng la 80 x 30 cm, 02 hat/hoc, tuong 
ling vdi mat do gieo trdng la 83.000 eay/ha. Xung 
quanh d thi nghiem va giiia cac d cd dai bao ve. Cac 
nghiem thiie hd tri trong thi nghiem duge trinh bay 
tai bang 2. 

Tat ca eac nghidm thiie trong thi nghiem ddu 
duge bdn phan PK vdi lidu lugng la 90 kg P2O5 - 80 kg 
K^O/ha. Phan him ca, biochar va lan dugc bdn lot 
toan bd, phan dam va kah dugc bdn thiie vao cae thdi 
diem nhu sau: Bdn thiie Idn 1 (7 - 10 ngay SKT, cay 
dugc 3 - 4 la) bdn 1/3 luong N va 1/2 lugng kali. 
Thtic lan 2 (20 - 25 ngay SKT, cay dugc 6 -7 la) bdn 
1/3 lugng N va thiie lan 3 (40 - 45 ngay SKT, cay 
xoay ndn) bdn toan bd lugng phan bdn cdn lai (1/3 N 
val/2K20). 

2.2.2. Phuong phap thu miu dat va cay 

- Miu dati Mau dat dugc lay d thdi didm trudc 
khi gieo va sau khi thu hoach, mau dat d thdi diem 
sau thu hoach dugc lay theo tiing nghiem thiic. Dat 
dugc thu bang khoan tay d do sau 0 - 20 em, mdi d 
thu 5 diem theo dudng cheo gdc va duge cho vao 
timg hii thu mau rieng biet (48 tiii tuong ung vdi 48 
Id). Mau dat sau khi thu duoc phoi tu nhien d nhiet 
do phdng, nghidn min qua ray 0,5 mm va 2 mm dimg 
de phan tich mot sd ehi tieu vat ly va hda hgc dat 
nhu: thanh phan eo gidi, pHnsn, EC, N hGu dung, P 
htm dung, chat hiiu co. Rieng ehi tieu dung ti-gng 
duge thu bang khoang ring d vi tri dat khdng xao 
trdn. 

- Miu cay: Sinh khdi la, than va hat bap dugc 
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xac dinh bang each can toan bd la, than va hat vao 
giai doan R6 (110 ngay sau khi trong - NSICT) eua 4 
hang x 3 m, sau dd say khd d 70"C trong 72 gid rdi 
quy ddi sang sinh khdi trdn hecta. Nang suat hat bap 
(tan/ha) dugc xac dinh bang each thu nang suat hat 
cua 4 hang trong nghiem thiic, mdi hang dai 3 m, loai 
bd 2 hang bia. Quy ddi ve am dd hat 13%. 

2.2.3. Cac phuong phap phan tich mau dat 
M&u dat duge phan tich tai Phdng Phan tich Hda 

- Ly dat va Phi nhidu dat thuoe Bg mdn Khoa hgc 
dat, Khoa Ndng nghiep va SHUD, Trudng Dai hoc 
Can Tho. Phuong phap phan tich eac ehi tieu vat ly 
va hda hge dat dugc trinh bay trong bang 3. 

Bangs 
Chi tidu ph9n tich 

* Dung trong (g/cm^ 
* cap hat (%) 

* EC (mS/em) 
* Chat hiiu eg (% C) 
* Dam tdng sd (% N) 

* Lan tdng sd (%P?0^ 
* CEC (cmol/ kg) 
* N hiiu dung (mg N/kg) 

* P hiru dung (mg P/kg) 

. Phuang phap phan tich cAc chi tieu vSt I^ va hda hoc dat 
Phuang phap* 

Phuong phap dng tin kim loai (dng Ring) 
Phuong phap dng hiit Robinson (phuang phap pipet) 
Trich bang nude cat, ty le 1:2,5 (dat/nudc). Do bangpHke. 
Trich bang nude cat, ti le 1: 2,5 (dat/nudc). Do bang EC ke. 
Phuong phap Walkley - Black 
Phuong phap chung cat Kjeldahl, mau duge cdng pha vdi H2S04dd va hdn hgp 
K2S04-CuS04-Se,tyle: 100-10-1 
Cdng pha bang HaSOidd - HCIO4, xac theo phuong phap so mau. 
Trich bang BaCla 0,1M, chuan dd vdi EDTA 0,01 M. 
Trich theo ti le 1:10 (dat/dung dich KCl 2M). Ham lugng N H / va NO3" cd ti-ong 
miu dugc xac dinh theo so d bude sdng 650 nm va 540 nm ddi vdi NH4*, NOs" 
theo thii tu. 
Phuong phap Bray 2 vdi dung dich tiieh la 0,1 N HCl + 0,03 N NH4F vdi ty le 1:7. 

Ghi chii: Walsh, L. M. and]. D. Beaton (eds.). 1973. Soil Testing and Plant Analysis. Soil Science Society 
America, Madison, WI. 

3. KET QUA NGHIEN CUU THAU LUAN 

3.1. Dac tinh ly - hda hgc d^t thi nghidm 

2.3. Xii I^ sd hfiu: Su dung phan mdm Microsoft 
Excel va phan mdm SPSS 20.0 de xu ly sd Heu. Phan 
tich phuang sai, so sanh su khae biet trung binh giua 
eac nghiem thiic thi nghiem bang phep thu Duncan. 

Bang 4. Dgc tinh ly-hda hgc ciia d^t trudc khi bd tri thi nghidm 
Chiueu 

Cap hat (%) 
+ Cat 
+ Thit 
+ Set 
Dung h-ong (g/cm^ 
pH„„ (1:2,5) 

EC„2o (mS/cm) 

Chat hau ca (%C) 
CEC (meq/100 g) 

N tdng sd («) 
Ptdngsd(%) 
P dS tieu (mgP/kg) 

Itetqua 

11,7 ±0,10 
55,09 ±0,95 
33,21 ± 0,86 
1,31 ± 0,02 
4,96 ±0,37 

0,33 ±0,11 

1,51 ± 0,01 
9,16 ±0,15 
0,07 ± 0,01 

0,08 ± 0,02 
23,58± 0,31 

D^nhgi^ 

Thit pha set (Soil Survey Staff, 1999) 

Dat bi nen de manh (Pam Hazeiton va Brian Murphy, 2016) 
pH <5 bat loi cho su hap thu mot vai nguyen td dinh duong, 
dat rat chua (Tekahgn, 1991) 
Khong anh hudng den sinh trudng cay trdng (Western 
Agricultural Laboratories, 2002) 
Rat ngheo (TekaUgn, 1991) 
Thap (Landon,1991) 
Rat ngheo (Tekalign, 1991) 
Tmng binh (Landon, 1991) 
Trung binh (Landon, 1991) 

Ghi chu: Cac chi sd theo sau 0:) bieu thi do lech chuan cua cac gia tii trung binh (n^4) 
Cae dac tinh ly - hda hge dat dugc trinh bay d (Silty Clay Loam), cap hat thit chiem 55%, set 33% va 

bang 4. Dat thi nghiem thudc loai dat thit pha set cat 12%. Dat nen de the hidn qua dung trong dat cao 
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1,31 g/em^ dat rat ehua (pH = 4,96), ngheo chat hiiu 
CO, CEC thap dan den ham lugng dam tdng sd, lan 
tdng so, lan huu dung ti-ong dat thap. Day ed thd la 
mot trong nhiing nguyen nhan gay anh hudng bat Igi 
cho su sinh trudng, phat trien cua cay bap lai. Dat 
thich hgp nhat cho su sinh trudng, phat trien cua eay 
bap la dat cd do phi nhieu eao, giir nude va thoat 
nude tdt, pH thich hgp la 6 - 7, pham vi chiu dugc do 
pH ciia bap la 5 - 8 (Tran Van Mmh, 2004). 

3.2. Anh hudng ctia vide hdn phan hiiu co va 
biochar kdt hgp ba cap do dam d^n su thay ddi mot 
sd dac tinh hda hgc d^t qua hai vii canh tac bap lai 

Bang 5. Anh hudng cua phan hiiu cava biochar kdt 
hgp ha c^p dd d^m ddn pH d& qua hai vu canh tac 

bdp lai tai Tam Binh - Vinh Long 

Nhan td 

(A) Bam 

(B) Phan huu 
CO 

(C) Biochar 
v6 trSu 

Nghiem 
thuc 

ICON 
150 N 
200 N 
Otan 
5 tan 
Otan 
10 tan 

F(A) 
F(B) 
F(C) 

F(AxB) 
F(AxC) 
F(BxC) 

F(AxBxC) 
CV(%) 

PH„, 
VulTD 

2016 
5,36 
5,38 
5,39 
5,37 
5,39 
5.37 
5,38 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

4,03 

i(l:2,5) 
Vu2BX 
2016-2017 

5,57 
5,49 
5,58 
5,48 
5,61 
5,53 
5,56 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

5,68 

Ghi chu: ns: khong khac biet thong ke. 
- Gia tri pH dat: Ket qua duac hinh bay d bang 5 

cho thay viec cung cap phan him co va biochar kdt 
hop vdi 3 miic do phan dam (100 N, 150 N va 200 N) 
qua 02 vu canh tac bdp lai chua giiip cai thien pH dat. 
Ket qua nay phii hop vdi nghien cuu ciia Nisha 
Verma va Sneh Goyal (2018), bdn phan huu co va 
biochar cho dat khdng lam thay ddi pH dat so vdi 
viec canh tac khdng bdn phan hiru cova biochar. Tuy 
nhien, pH dat sau thi nghiem tang khoang 0,42 - 0,59 
dan vi so vdi pH dat trade thi nghiem vdi khoang 
tang nay chua cd y nghia thuc te vi chua cd su khac 
biet y nghia thdng ke. 

- Chat hau co: Ket qua phan tich ham luang chat 
huu ca trong dat qua hai vu canh tac bip (Bang 6) 
cho thay bdn phan hiiu ca va biochar chua giiip gia 
tang ham luang chat huu ca frong dat d vu 1 (Thu 

dong 2016). Tuy nhien, den vu 2 ham luong chat hiiu 
ca trong dat da duoc cai thien cd y nghia thdng ke (p 
< 0,05 va p < 0,01). cac nghiem thuc cd bdn 5 tan 
phan him cava 10 tan biochar cd ham luang chat hiiu 
ca cao han so vdi cac nghiem thiic khdng bdn phSn 
hiiu ca va biochar. Chiing td, phan hiiu ca va biochar 
da cai thien ham luong chat hiiu ca frong dat Nghien 
ciiu cua Schulz etal. (2013) cung cd ket luan biochar 
cd tac dung cai thien do phi nhieu dat, cung cap 
ngudn C cho dat. 

Bang 6. Anh hitdng ciia ph^n hiiu ca v4 biochar kit 
h(;jp ba d p dd dam din ham luong chat hiiu co frong 

dat qua hai vu canh tic bap lai 
lai Tam B i n h - \ M i Long 

Nhan td 

(A) Dam 

(B) Phan hUu 
ccr 

(C) Biochar 
votrau 

Nghifm 
thiic 

100 N 
150 N 
200 N 
Otan 
Stan 
Otan 
10 tan 

F(A) 
F(B) 
F(C) 

F (A-.B) 
F(AxC) 
F(BxC) 

F (AxBxC) 
CV(%) 

Chat huu CO (% C) 
Vul ' ra 

2016 
1,56 
1,61 
1,47 
1,47 
1,62 
1,52 
1,57 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

16,99 

Vu2BX 
2016-2017 

1,95 
2,07 
1,91 
1,81' 
2,15" 
1,74" 
2,22" 
ns 

• 
*• 
ns 
ns 
ns 
ns 

23,6 
Ghi chu: Trong cung mdt cdt, nhiing sd cd chtr 

theo sau khac nhau thi cd khac biety nghia thdng ke 
a muc 1% (* *) va 5% (*); ns: khdng khac biet thdng 
ke. 

- Dam hiru dung trong dat: Ket qua phan tich 
thdng ke (Bang 7) cho thay bdn 200 kg N/ha giiip 
gia tang lugng dam hiiu dung trong dat ro ret, khac 
biet cd y nghia thdng ke so vdi bdn dam d Udu lugng 
100 kg N/ha d ea hai vu canh tac bdp. Bdn 5 tan phan 
hiiu CO va 10 tan biochar giiip gia tang lugng dam 
hCm dung trong dat d vu ddng xuan khac biet ed y 
nghia thdng ke so vdi khdng hdn vdi miic y nghia 1%. 
Ham luong dam hiru dung trong dat tang rd ret, khac 
biet cd y nghia thdng ke (p < 0,01) khi hdn hiochar 
ket hgp vdi phan dam d vu bap thu ddng va bdn 
biochar ket hgp phan hiiu co d vu bap ddng xuan. 
Dieu nay chiing td phan hiru co va hiochar da cd tac 
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dung tich cue trong viec gia tang ham lugng chat hiiu 
CO va N hiiu dung trong dat. 
Bang 7. Anh hudng cCa phan hOu ca va biochar kdt 
hgp ba c^p dO d îm ddn ham lugng d îm hihi dung 

trong d^t qua hai vy canh tac hip lai 
tai Tam Binh -Vfah Long 

Nhan to 

(A) Dam 

(B) Phan hiru 
ca 
(C) Biochar 
vo trau 

Nghi&m 
thiic 

100 N 
150 N 
200 N 
Otan 
Stan 
Otin 
10 tan 

F(A) 
F(B) 
F(C) 

F(AxB) 
F(AxC) 
F(BxC) 

F (AxBxC) 
CV(%) 

Dam hiru dung (mg NH/+ 
NO,/kg) 

VulTB 
2016 

22,03' 
23,19" 
25,63-
23,18 
24,05 
22,89 
24,35 

* 
ns 
ns 
ns 

** 
ns 
ns 

16,63 

Vu2DX 
2016-2017 

41,01' 
43,64' 
4S,21" 
41,86' 
44,72" 
41,80' 
44,77-

** 
., 
** 
ns 
ns 

•• 
ns 

4,29 

thu ddng chua duoe cai thien rd rdt, tuy nhien den vu 
bap ddng xuan lan hiru dung trong dat d cac nghidm 
thiic cd bdn hiochar tang cao, khac biet cd y nghia 
thdng kd (p<0,05) so vdi nghiem thiic khdng bdn 
biochar. Hieu qua gia tang rd ret hon khi hdn ket hgp 
biochar vdi phan dam hoac hiochar ket vdi phan bdn 
hiiu CO. Thi nghiem ciia Siddiquy et al (2016) ghi 
nhan lan hiiu dung trong dat gia tang khi dat dugc bo 
sung them biochar, didu nay dugc ly giai la do 
biochar giiip gia tang su hap phu lan trong dat, gia 
tang hoat ddng cua nhdm vi sinh hda tan lan trong 
dat. Tuy nhidn, kdt qua nghien ciiu chua tim th^y su 
tuong tac khi bdn phan dam ket hgp phan hiiu co va 
biochar trong su gia tang ham luong lan hiiu dung 
trong dat. 

Bang 8. Anh hudng cOa phan hiiu ca vd biochar k^t 
hgp ba c^p do dam ddn ham lugng lan him dung 

trong dit qua hai vu canh tac hip lai li^n tuc 
tai Tam B i n h - \ ^ i h Long 

Ghi chii: Trong ciing mot cdt, nhiing sd cd chu 
theo sau khac nhau thi cd khac bidty nghia thdngke 
a muc 1% (**) va 5% (*); ns: khdng khac biet thdng 
M 

Theo Monaco et al (2008) chat hiiu eo duge 
phan hiiy, phdng thich dam hiiu dung eao cho eay 
trdng. Nghidn ciiu ciia Xie et al. (2013) ghi nhan 
biochar giiip gia tang dam trong dat do giam su mat 
dam do riia trdi, true di, giiip gia tang boat ddng ciia 
vi sinh vat dat dan den tang kha nang khoang hda 
dinh dudng trong dat. Mdt sd tac gia da giai thich 
hieu qua cua hiochar trong gia tang dam trong dat la 
do kha nang hap phu gia tang do phan img oxi hda 
trdn be mat biochar khi hi lao hda (Smgh et al., 
2010). Ben canh dd ban than vat beu phan hiiu cova 
biochar cimg la ngudn cung cap chat dinh dudng cho 
dat. Tuy nhidn, ket qua thi nghiem chua tim thay su 
tuong tac khi hdn phan dam ket hgp phan huu eo va 
biochar. 

- Lan hfiu dung trong d^t Ket qua thi nghiem 
eho thay hdn phan hiiu eo giiip gia tang lugng lan 
hiiu dung trong dat so vdi nghidm thiie khdng bdn 
phan huu eo qua ca hai vu canh tac bap vdi miic y 
nghia 1% (Bang 8). Ham lugng lan hiiu dung trong 
dat d nghiem thiie bdn biochar trong vu canh tac bSp 

Nhantd 

(A) Dam 

(B) Phan hihi 
ca 

(C) Biochar 
vd trau 

Nghiem 
thiic 

100 N 

ISON 

200 N 

Otan 

Stan 

Otan 

10 tan 

F(A) 

F(B) 

F(C) 

F(AxB) 

F(AxC) 

F (BxC) 

F (AxBxC) 

CV(%) 

P huu dung (mgP/lcg) 

VulTB 
2016 

138,79 
145,22 

145,53 

124,79' 

161,57-

140,16 

146,19 

ns 

„ 
ns 

• 
.. 
• 
ns 

8,25 

Vu2DX 
2016-2017 

195,07 

184,66 
200,86 

186,38' 

200,681-

164,70' 

222,36" 

ns 

.. 
* 
ns 

». 
.. 
ns 

11,92 

Ghi chu: Trong cung mdt cot, nhiing sd cd 
chit theo sau khac nhau thi cd khac biety nghia 
thdng ke a miic 1% (**) va 5% (*); ns: khdng 
khac biet thdngke. 

3.3. Tac d0ng ciia phan hiiu ca, hiochar kdt hgp 
vdi phan d^m ddn nang su^t, smh khdi bdp lai trdng 
tai Tam Binh - Vinh Long 

- Tdng sinh khdi (than, la bdp): 
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Smh khdi khd cua tiian, la bap lai khac bidt y 
nghia thdng ke 1% a cac nghiem thiic phan bdn khac 
nhau tren ca hai vu canh tac bap. Cae nghiem thiic 
CO bon phan hiru co va hiochar cd sinh khdi khd cao 
hon khae bidt cd y nghia thdng ke (p < 0,01) so vdi 
cae nghidm thiic chi bdn don thuan phan bdn vd co 
(Bang 9). Chiing to, phan bdn hiiu cova biochar ket 
hgp phan dam can ddi da ed anh hudng tich cue ddn 
siie san xuat va smh khdi khd cua cay trdng. Theo 
Hass etal (2012) su gia tang sinh khdi khd va nang 
suat eay trong khi dat dugc bd sung them biochar la 
do dinh dudng huu dung ti-ong dat dugc gia tang dan 
ddn gia tang kha nang hap thu dinh dirdng eay trdng. 
Ket qua nghien ciiu ciia Zhu et al. (2015) ghi nhan 
tdng sinh khdi bap tang gap 1,5 - 1,6 lan d cac 
nghidm thiie bdn biochar kdt hgp NPK so vdi 
nghiem thiic chi bdn don tiiuan biochar hoac NPK. 
Theo Agegnehu et al. (2015) ling dung biochar va 
phan bdn him co vdi phan bdn vd co giiip gia tang 
dang kd ham lugng chat diep luc cua eay trdng so vdi 
ehi bdn don thuan phan bdn vd co. Chinh su gia tang 
chat diep luc td giiip cay trdng quang hop dugc tdt 
hon, dan den tang sinh khdi va nang suat cay trdng. 

Bang 9. Anh hudng cua vi$c bdn kdt hgp phan hiiu 
eg, biochar va phan dam ddn sinh khdi bdp lai trdn 
dat phii sa tai Tam Binh - Vinh Long vu thu ddng 

2016 va ddng xuan 2016-2017 

Bang 10. Anh hudng cua cac cong thtic phan bdn khac 
nhau d ^ nang suit bap lai qua 2 vu canh tac lidn tuc 

STT 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
F 

CV(%) 

Nghiem thiic 

N.J 'HCA 
N,JHC.B,. 

N„„PHC3» 
N,JHC,B,„ 
N,,,.PHCA 
N,„„PHC^,„ 

N,„PHC3. 
N„PHC,B,. 

N.„̂ PHCnBn 

N™PHC,B» 
N™FHC,B,. 

Tdng sinh Ididi Idio than, la 
bap (tan/ha) 

VulTB 
2016 
6,95" 
7,62" 
11,65" 
10,42"' 
6,73' 
7,37" 
13,28-' 
12,97"» 
9.24" 
11,64" 
12,75"' 
15,11-

.. 
14,48 

VU2DX2016-
2017 
8,36' 
9,09" 

11,68"' 
j2_74.b. 

10,73* 
10,81'" 
13,40"" 
13,00"" 
11.29"* 
11,51"' 
14,06"' 
15,20-

** 
16.18 

STT 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
F 

CV(%) 

Nghiem thiic 

N . J H C A 
N,„PHC,P„ 
N„PHC,B. 
N,„PHC,B,. 

N,„PHCA 
NimPHCnBin 
N,„PHC,B„ 
N,s.PHC,B,» 
N„PHCA 

N„PHCA 
N„PHC,B,. 

Nang suat (tan/ha) 
VnlTD 

2016 
4,91' 
6,05<' 
9,71"' 
8,5r* 
7,03"* 
9,53'" 
9,87" 
lO.lS*' 
7,66"' 
10,74-" 
11,64-' 
12,29-

»« 
16,38 

Vu2DX 
2016-2017 

5,67' 
7,35' 

10,02"* 
9,97"" 
7,59' 
9,25" 
10,40" 
10,73' 
8,99' 

10,49" 
11,%-
12,81" 

.. 
8,51 

Ghi chu: Trong cung mdt cdt, nhiing sd cd chii 

theo sau khac nhau thi cdkhac biety nghia thdng kd 

amiicm(**). 
- NMgsuat 

Ghi chii: Trong cung mdt cdt, nhiing sd cd chQ 
theo sau khac nhau thi cd khac biety nghia thdngke 
a muc 1% (**). 

Sii dung phan bdn hgp ly la mdt ti-ong nhung yeu 
td quan trong anh hudng den sinh tnrdng, phat trien va 
nang suat bap lai. Ket qua dugc trinh bay d bang 9 eho 
thay nang suat bap da tang len dang ke, khac hiet cd y 
nghia thdng, vdi miic y nghia 1% d tat ca cae nghiem 
thiie phan bdn khae qua ea hai vu canh tac bap. Tang 
lugng phan dam ket hgp vdi phan bdn hiXi co va 
biochar da giiip tang nang suat bap khac biet ed y nghia 
thdng ke so vdi eac nghiem thiie chi bdn don thudn 
phan bdn vd co khdng ket hgp them phan htm co va 
biochar. Nang suat bap dat cao nhat d nghiem thuc bdn 
200 kg N ket hgp 5 tan phan hiiu ca va 10 tan biochar. 
Thap nhat d nghiem thiie bdn 100 kg N khdng bdn 
them phan hiiu cova biohar. Tuy nhidn, ket qua nghien 
oiu cho thay trong vu bdp thu ddng 2016 giiJa hdn 200 
kg N kdt hgp 10 tan biochar (nghidm thiic 10) va 200 
kg N ket hgp 5 tan phan hiiu co (nghidm thiic 11) va 
200 kg N ket hgp 5 tan phan hiiu co va 10 tan biochar 
khdng ed su khae biet y nghia tiidng ke vd najig suat 
bap, den vu ddng xuan 2016-2017 giiia bdn 200 kg N kdt 
hgp 5 tan phan hiru co (nghiem thiic 11) va 200 kg N 
kdt hgp 5 tan phan hiru ca, 10 tan hiochar (nghiem thiic 
12) khdng cd su khae bidt tfidng ke vd nang suSt hat 
bdp. Nghien oiu Alburqueque etal. (2013) ghi nhan tai 
muc Heu lugng phan hda hgc cao nhat kdt hgp bdn 
tiiem biochar dan den nang suat cay ti-dng tang len 20 -
30% so vdi viec ehi su dung don thuan phan hdn hda 
hge. Nghien ciiu ciia Sohi etal. (2010) khang dinh cd 

70 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 2/2019 



KHOA HOC CONG NGHE 

mdi tuong tac tich cue Idii kdt hgp hiochar va phan bdn 
hda hgc ddn vide gia tang dinh dudng trong dat va nang 
suat eay trdng. Mot trong eac ly do nang suat eay trdng 
tang do cung cap hiochar la su gia tang dam hiiu dung 
tir phan hdn (Widowati etal., 2011). Ket qua thi nghiem 
cho thay viec bdn hiiu co, biochar ket hgp phan dam 
hgp ly, diing lieu lugng la mdt trong nhung nhan td 
then chdt giiip nang eao nang suat eay trdng, chat 
lugng dat do phan hihi eo va biochar cd kha nang lam 
tang nang suat cay trong, gia tang hieu luc cua phan 
bdn vd CO, cai tao dat va nang cao do phi cua dat 

4. KETLUAN 

Bd sung biochar va phan bdn hiiu co giiip gia 
tang ham lugng eh^t hiiu co va cac chat dinh duong 
hiiu dung (dam hiru dung, lan hiiu dung) trong dat 
rd ret so vdi khdng hdn phan hiiu co va biochar chi 
bdn don thuan phan bdn vd eo. Tuy nhien, vide bdn 
phan hiiu co va biochar cho dat ehua giiip gia tang 
pH dat dang ke qua hai vu canh tac bdp lai. Ket qua 
thi nghiem ciing eho thay hdn ket hgp phan bdn hiiu 
CO hoac hiochar vdd phan vd eo da giiip gia tang sinh 
khdi cay bdp (than, la) va nang suat bdp lai tdt hon, 
khac hiet cd y nghia thdng ke so vdi chi bdn phan 
hiiu ca, hiochar hoac phan bdn vd co don le. Bdn 5 
tan phan hiiu co, ket hgp 10 tan biochar va phan dam 
da giiip nang suat bdp dat cao hon so vdi chi bdn 
phan vd co. Tuy nhien kdt qua nghien ciiu cho thay 
khdng ed su sai khac cd y nghia thdng ke vd nang 
suat bdp giira bdn tich hgp phan hiiu co, biochar ket 
hgp vdi 200 kg N/ha hoac 150 kg N/ha. 
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IMPROVING SOIL FERFILnY AND MAIZE YIELD BY USING ORGANIC FERTILIZERS AND 
BIOCHAR IN COMBINATION WTTH NITOOGEN FERTIUZER 

Tat Anh Thu, Tran Huynh Khanh, Nguyen Ngoc Khanh, 
Nguyen Tien Hop, Nguyen Ngoc Hai 

Summary 
Changing cultivation methods without solely use of chemical fertilizers is a new direcUon that is being 
considered in sustainable agricultural production. In order to evaluate the effect of integrated use of organic 
fertilizer, biochar and nitrogen fertilizer in improving soil nutnUon and maize yield, the experiment was 
continuously conducted in Loan My commune, Tam Binh district, Vinh Long province in two seasons 
(autumn-winter 2016 and winter spring 2016-2017 crop seasons). The experiment consisted of 12 ueatments 
with 3 levels of nitrogen (100 kg N, 150 kg N and 200 kg N / ha), two levels of organic ferUlizer (0 and 5 
tons / ha) and two levels of biochar (0 and 10 ton / ha). The expenment was a randomized complete block 
design (RCBD) with four replicates. The results showed that applying organic fertilizer and biochar 
increase soil organic matter content, and available nitrogen and phosphorus content in soil statistically 
significant difference with no orgamc fertilizer appbcation. Better improvement was achieved when organic 
fertilizer was combined vrith biochar, or biochar was combined with niUogen fertilizer. The results also 
showed that there is an interaction among organic fertilizer, biochar and level of nitrogen fertilizer on 
biomass, foliage and yield of maize. Applying organic fertilizer and biochar combined with 200 kg N 
resulted in higher maize yield that's statistically difference with solely application of organic fertilizer, 
biochar and nitrogen fertilizer. However, there was no statistically significant difference in maize yields 
when applying 200 kg N in combination vrith organic fertilizer and biochar compared to 150 kg N in 
combination with organic fertilizer and biochar. 
Keywords: Biochar. organic fertilizer, level nitrogen, yield maize. 
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