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1. MO PAU

TOM TAT

B4 sung than sinh hoc vao dat cat trong cai xanh nham danh gia
anh huong cua loai va lugng than sinh hoc dén su sinh truong va
nang suat cdy. Thi nghiém st dung 03 loai than tram, than tre va
than trdu dugc tao tir phuong phap truyén thong, b tri kiéu khoi
hoan toan ngau nhién vai 2 nhan té: loai than sinh hoc (than tram,
than tre, than trau) va lwong than sinh hoc bd sung vao dét (10, 20,
30 g than sinh hoc/kg dt). Két qua cho thay bé sung than sinh hoc
vao dat gilp cai xanh sinh truong tot hon, dan dén ting nang suat
thu hoach khi so véi nghiém thirc d6i ching khéng bé sung than
sinh hoc. Than sinh hoc tir trdu cho hiéu quéa cao hon 2 loai con lai
& cac muc bd sung, cu thé: chiéu cao cdy ting 22 — 36%, chidu dai
1a tang 18 — 32%, chiéu rong 14 tang 35 — 46% va ning suét ting 72
— 151% khi so véi dbi ching. Cai xanh ciing chiu anh hudng twong
tac gitra loai va lugng than sinh hoc bd sung vao dat, ddi vai than
trau mic bo sung 20 g than/kg dat 1a toi wu cho sy phat trién cua
cdy, ddi véi than tram va than tre 1a 30 g than/kg dat. Két qua
nghién ciru 1a co sé dé lra chon lwong than phu hop véi tirng loai
than sinh hoc tiy vao diéu kién sin c6 dé ap dung vao thuc té cé
hiéu qua nhat.

Than sinh hoc dugc biét dén nhu mét
san pham cua qué trinh nhiét phan céc vat
liéu hitu co trong diéu kién cd it hoic khéng
¢6 oxi (Lehmann va cs., 2006). Vi nhirng
tinh chét vat ly, héa hoc dic trung, bo sung
than sinh hoc vao dat giup thay doi dac tinh
Iy hoa, cai thién do phi cho dat, tir d6 ting
ning suat cay trong (Glaser va cs., 2002;
Lehmann va cs., 2003).

Mit khéc, chit luong dit néng
nghiép & nudce ta dang cd xu hudng giam do
qué trinh sa mac hda hay lam dung phéan
bon, thubc bao vé thuc vat lam giam kha
ning san xuat cua dét. Dién hinh & nhing
ving dét doi ndi, bac mau & déng bang soéng
Curu Long, gay kho khan cho canh tac ndong
nghiép. C6 nhiéu nghién ciu 4p dung than
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sinh hoc dé cai tao dit, nang cao kha ning
san xuat cua dit da va dang dugc nghién
ctru 4p dung rong rai trén thé gisi va Viét
Nam. Tuy nhién, cac nghién ctru cling chi ra
rang véi cac loai dat khac nhau thi anh
huong caa than sinh hoc cling sé€ khac nhau
(Mulcahy va cs., 2013; Lim va cs., 2016).
Hiéu qua sir dung than sinh hoc trén dat cat
1a cao hon so vai khi (g dung vao dat man
va dét sét (Tryon, 1948).

Vi ngudn nguyén lidu ddi dao, ciing
vai lang nghé ham than cui dé hinh thanh tir
lau, dong thoi tinh chat caa than san xuét tir
10 thu codng truyén théng di duoc ching
minh twong duong vdi nhitng loai than sinh
hoc trong c&c nghién ciru khac (Huynh Phan
Khanh Binh va Truong Thi Nga, 2018).
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Viéc tng dung than tao tor phuwong phap
truyén théng dé cai thién dat xau, bac mau,
ting ning suat cy trong co thé s& dem lai
nhiéu loi ich ca vé mat kinh t& va mai
treong. Chinh vi vay, nghién ciru anh huéng
cua loai va lugng than dén sy sinh truong
cuia cay trong trén dat cat 1a can thiét.
2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1.Vat liéu nghién ciu

Nghién ciru str dung 3 loai than sinh hoc
6 nguoén goc tir tram, tre va vo trau. Than sinh
hoc dugc tao bang phuong phap truyén thong,
cu thé:

- Than sinh hoc tir tram va tre duoc tao
trong 10 than truyén théng & lang nghé ham
than thudc xa Pha Tan, huyén Chau Thanh,
tinh Hau Giang.

- Than sinh hoc trau duoc tao bang
phuong phap dét trau cai tién: diing mét dng
sat ddt & giita, tao nhan nhiét roi d6 tram trau
1én. Dé qué trinh chay xay ra dén khi 1op trau
ngoai cling chuyén thanh mau den thi tién hanh
tudi nudc dé két thic qua trinh chay va tién
hanh thu than thanh pham.

Tinh chét cua cac loai than sinh hoc str
dung trong nghién ciru duoc trinh bay trong
Bang 1.

Bdang 1. Thanh phan va tinh chat cua cac loai than sinh hoc sir dung trong nghién ciu

Loai than oH EC Kali Canxi Magie Silic N P
' (mSfem) (%) (%) (%) (%) (%) (%)
Than trau 8,09 1,36 0,64 0,11 0,18 15,50 0,51 0,27
Than tram 6,97 1,19 0,29 0,19 0,13 1,30 0,30 0,19
Than tre 7,63 6,85 1,10 0,04 0,15 5,79 0,61 0,36

- Hat giéng cai xanh do cong ty Trang
N6ng san Xuat.

- Bt cat duogc lay & tang canh tac (0
— 20 cm) cta ndng ho tai xa Nhon Hung,
huyén Tinh Bién, tinh An Giang.

2.2. Phwong phap b tri thi nghiém

Nghién ctru dugc thuc hién & quy md
trong chau tron vai ¢6 duong kinh 20 cm,
chiéu cao 15 cm (dién tich bé mat mdi chau
0,03 m?).

Lugng than sinh hoc bd sung vao dat
& mdi chau duoc tinh toan twong Gng Vai ty
I& bo sung dao dong tir 5 — 20 tan than sinh
hoc/ha dat canh tac ¢ tang mat (0 — 10 cm)
(Hagner va cs., 2016).

Than sinh hoc trudce khi tién hanh thi
nghiém duoc nghién qua ray cé cip duong
kinh hat 2 mm rdi tron déu vao dit theo ty
& trén. Véi khéi lugng dat & mdi chau 14 5
kg, lugng than sinh hoc tron vao lan luot 1a
50 g, 100 g, 150 g twong &tng Vi cac ty Ié
10, 20 va 30 g than sinh hoc/kg dat.

Thi nghiém duoc bd tri theo kiéu
khdi hoan toan ngau nhién gém 2 nhan tb:
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loai than sinh hoc va luong bo sung vao dat,
cu thé: 3 loai than sinh hoc (tram, tre va
trau), 3 mac b sung than sinh hoc theo ty
1&: 1%, 2%, 3% theo khéi lugng (twong tng
10, 20, 30 g than sinh hoc/kg dat). Ngoai ra
con ¢6 nghiém thirc ddi chimng khéng bd
sung than sinh hoc dé so sanh. Cac nghiém
thirc duoc b tri 4 1an lap lai.

Céch cham soc va liéu lugng bon phan cho
cai xanh & cac nghiém thic 1a nhu nhau,
theo khuyén céo cua cong ty Trang Nong.
* CA&c chi tiéu theo ddi

- Chi tiéu sinh truong: dung thudc
nhya déo do chidu cao cdy, chiéu dai I4,
chiéu rong 14 & giai doan cubi thi nghiém,
trudce khi thu hoach cai xanh.

- Chi tiéu ning sudt: can trong lugng
tuoi lic thu hoach & mdi chau sau d6 quy ra
nang suat kg/m?2.

2.3. Phuwong phap xir Iy s6 liéu

Céc s6 lidu phan tich, do dac dugc
tdng hop bang phan mém Microsoft Excel
2010 va xir ly théng ké bang phan mém
SPSS phién ban 20.0.

Huynh Phan Khanh Binh va cs.
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S6 lidu duogc xir ly thong ké theo kiéu
thi nghiém 2 nhan td, trong d6 anh huéng
cua loai, lwong than sinh hoc bd sung va
tuong tac ciia 2 yéu td dén céc chi tiéu duoc
xac dinh & muc y nghia o = 0,05.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng caa loai va lweng than
sinh hoc dén sw phat trién chiéu cao caa
cai xanh

Két qua nghién ctiu cho thiy chiéu
cao cai xanh tang 1én khi bo sung than sinh
hoc vao dit va mirc d6 tang phu thudc vao
loai va lwong b sung than sinh hoc (Hinh
1).
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Hinh 1. Chiéu cao cai xanh lic thu hoach & cac nghiém thirc

Nghiém thirc dat bd sung than trau
véi luong 10 g than sinh hoc/kg dét va 20 g
than sinh hoc/kg dét cho chiéu cao cay tot
nhét trong nghién ctru, khac biét c6 y nghia
théng ké so voi cac nghiém thac con lai
(p<0,05), ty lé¢ ting lan luot 35%
(26,58+0,69 cm) va 36% (26,95+1,64 cm)
so véi nghiém thirc ddi chiing (19,75+1,39
cm). Ké tiép 1a & cac nghiém thac bd sung
than sinh hoc vai ty 1é 30 g/kg dat, ¢ luong
bd sung nay ca ba loai than sinh hoc déu cho
chiéu cao cdy khong khac biét nhau
(p>0,05) nhung cao hon cé y nghia thong ké
so véi dbi chung (chiéu cao ciy dat
24,09+0,86 cm; 23,99+1,19 cm va
23,3440,71 cm lan luot cho than trau, tram,
tre). P6i véi than sinh hoc ¢ ngudn géc tir
tram va tre, & mic bo sung 20 g than sinh
hoc/kg dat, chiéu cao cdy thap nhét trong thi
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nghiém (20,34+1,59 cm ddi véi nghiém
thicc than tram; 20,81+1,32 c¢cm ddi v6i
nghiém thac than tre) va khac biét khéng cé
¥ nghia thong ké khi so sanh voi nghiém
thire ddi chang.

Anh huodng tuong tac gitra loai va
lugng than sinh hoc cho thay & méi loai than
sinh hoc khac nhau s& ¢ ty 1é bo sung vao
dat khac nhau thich hop cho su phét trién
chiéu cao cai xanh. Cu thé déi vai than sinh
hoc trau, b6 sung vao dat lugng 10 g/kg dat
va 20 g/kg dat cho chiéu cao cai xanh tét
nhat; ty 1¢ bd sung & mac 30 g than sinh
hoc/kg dat ddi véi than tram va than tre 13
ti wu cho sy phat trién chiéu cao cay.

Nhin chung, dbi véi chi tiéu sinh
truong chiéu cao cai xanh, dat trong bo sung
than sinh hoc c6 ngudn géc tir trdu cho két
qua tot hon than sinh hoc c6 ngudn géc tur
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tram va tre. Tuy nhién két qua nay con phu
thugc vao lugng than bé sung, thé hién su
tuong tac giira loai va luong than bd sung
vao dat c6 anh huong r& dén sy phat trién
cua chiéu cao cai xanh.
3.2. Anh hwéng ciaa loai va lweong than
sinh hoc dén sy phat trién kich thwéc 14
cai xanh

La 1a co quan quang hop cua cay,
kich thudc 14 cang lon, c6 nghia 1a dién tich

quan hop ting, 1 co sé dé tao ra chét hitu
co (Tran Thi Ba va cs., 2016). Do d6, kich
thuée 1a ciing dong vai tro quan trong anh
huong dén ning suét cay trong.

- Chiéu dai la

Két qua do & giai doan thu hoach cai
xanh cho thay c6 su tang [én vé chiéu dai 14
trong cac nghiém thirc c6 bo sung than sinh
hoc so véi doi chung (Hinh 2).
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Hinh 2. Chiéu dai 14 cai xanh lac thu hoach

Su twong tac gitra loai va lugng than
sinh hoc bd sung vao dat c6 anh huong rd
rét dén chi tiéu chiéu dai 14 cai xanh. Doi
vé6i nghiém thirc bd sung than tru, chiéu dai
1a tang 1én theo lugng than sinh hoc bé sung,
nhung giam ¢ mac 30 g than sinh hoc/kg
dat, khéc biét c6 y nghia thong ké so véi
nghiém thirc ddi chung (p<0,05). Ty Ié ting
chiéu dai 14 caa nghiém thirc bd sung than
trau so voi ddi chiing (16,26 + 0,80 cm) la
26%, 32% va 18% lan luot ddi vai cac muc
10 g than sinh hoc/kg dit (20,44 + 0,72 cm),
20 g than sinh hoc/kg dét (21,51 + 1,60 cm)
va 30 g than sinh hoc/kg dat (19,13 + 1,24
cm).
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Déi véi nghiém thire dat bo sung than
sinh hoc c6 ngudn géc tir tram va tre, chi co
lwong bé sung 30 g than sinh hoc/kg dit cho
chiéu dai 14 cao hon c6 ¥ nghia thong ké so
v6i d6i chang (ty 1 tang 1an luot 23% va
14% di v6i than tram (19,93 + 1,52 cm) va
than tre (18,46 + 0,41 cm)).

- Chiéu réng 14

Két qua ¢ Hinh 3 cho thiy, anh
huong tuong tac gitra loai va lugng than
sinh hoc bo sung vao dat c6 anh hudng nhat
dinh 1én chi tiéu sinh truéng chiéu rong 14
cua cai xanh.

Huynh Phan Khanh Binh va cs.
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Hinh 3. Chiéu rong 14 cai xanh lac thu hoach

Tuong tac gilra loai va lugng than
sinh hoc bd sung vao dét c6 anh hudng 13
rét dén sy phat trién chiéu rong la cai xanh.
Thé hién rd nhat & nghiém thirc dat trong bo
sung than sinh hoc tir triu va & ca 3 mirc ty
1¢ b sung (10, 20 va 30 g than sinh hoc/kg
dat), cac nghiém thirc nay cho chiéu rong la
tdt hon co y nghia théng ké so véi cac
nghiém thirc con lai va co ty 18 tiang 1an luot
36% (7,56 0,51 cm), 46% (8,09 £ 0,61 cm)
va 35% (7,50 + 0,77 cm) so véi ddi ching
(5,56 = 0,55 cm).

Tuong tu chi ti€u chiéu dai 14, cac
nghiém thirc bd sung than sinh hoc c¢6
ngudn gde tir tram va tre cho két qua chiéu
rong 14 tot nhat ¢ ty 1& bd sung 30 g than
sinh hoc/kg dat (than sinh hoc tir tram: 7, 40
+ 0,22 cm; than sinh hoc tir tre: 6,52 + 0,48
cm). Nguoc lai, ¢ ty 1¢ 20 g than sinh hoc/kg
dat, chidu rong 14 & nghiém thirc bd sung
than tram dat 5,58 + 0,41 cm va 5,63 £ 0,43
cm ddi véi nghiém thic bd sung than tre,
khac biét khong c6 ¥ nghia thong ké so voi
dbi chung.

Céc chi tiéu sinh trudong 14 thé hién
kha ning phat trién cta cdy, vi 1a dong vai
trd quan trong trong tong hop chat dinh
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dudng, tao sinh khéi cho cay tréng, qua do
quyét dinh dén ning suit thu hoach (Ta Thu
Clic, 2005). Két qua nghién ctru cho thiy
mdi loai than sinh hoc c6 mirc bd sung khac
nhau dé cdy phat trién t6t nhit, cho thiy c6
anh hudng tuong tac giira loai va lugng than
sinh hoc dén sy sinh truong cuia cay cai
xanh.

Ngoai ra, chi tiéu sinh truong (chiéu
cao cdy, kich thudc 18) ¢ cac nghiém thirc
c6 b6 sung than sinh hoc cao hon nghiém
thae ddi chang khong bd sung than sinh
hoc, chung toé khi bd sung than sinh hoc vao
dat da anh huang tich cuc dén su phat trién
cuia cay trong. Do bd sung than sinh hoc vao
dat da 1am tang do x6p cua dt, thay doi pH,
giir lai cac chit dinh dudng cung cap tur
phan bon gitp cho cay hap thu dwoc nhiéu
chat dinh dudng hon.

3.3. Anh hwéng ciia loai va lweng than
sinh hoc dén niing suit cai xanh

Két qua phan tich cho thay c6 anh
huéng cua loai va lugng than sinh hoc bd
sung vao dat dén ning suit cai xanh (Hinh
4). Céc nghiém thic c6 bd sung than sinh
hoc cho ning sut cai xanh cao hon va khac
biét c6 y nghia théng ké so véi nghiém thirc
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dbi ching khong bd sung than sinh hoc
(0,742+0,07 kg/m?). D6i voi than trau,
luong bo sung cho ning suit ting cao nhat
khi so véi dbi ching 1a 20 g than sinh
hoc/kg dét (1,8620,06 kg/m?, tang 151%),
luong bd sung 30 g than sinh hoc/kg dat &

than tram (1,35+0,11kg/m?) va than tre
(1,08+0,05 kg/m?) cho nang suat tot hon 2
muc bo sung 10 va 20 g than sinh hoc/kg
dat (ty 18 tang 1an luot 82% va 46% khi so
vé6i dbi ching).
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Hinh 4. Ning suat cai xanh ¢ cac nghiém thirc

So sanh ning suét giita cac nghiém
thire stir dung nhitng loai than sinh hoc khéac
nhau cho thiy cai xanh trong trong dit dugc
bd sung than trau c6 ning sudt cao hon 2
loai than sinh hoc con lai & ting luong bd
sung. Tuy nhién & mac 30 g than sinh
hoc/kg dat cho thiy sur khac biét khdng co y
nghia thdng ké giira nghiém thuc than trau
va than tram (1,37+0,07 kg/m? so véi
1,3520,11 kg/m?). Khi ting luong than trau
bd sung vao dt thi ning suét ting 1én nhung
giam & mic 30 g than sinh hoc/kg dat.
Nguoc lai, d6i voi than tram va than tre
ning suat giam khi tang lugng than sinh hoc
tir 10 dén 20 g/kg dét (nang suat cai xanh &
nghiém thtrc than tram dat 1,21+0,08 kg/m?
va 0,76+0,02 kg/m? lan luot & cac muc bd
sung 10, 20 g than sinh hoc/kg dat, gié tri
ndy ¢ nghiém thac than tre la 0,91+0,06
kg/m? va 0,88+0,14 kg/m?) nhung & mirc bd
sung 30 g than sinh hoc/kg dat thi ning suét
tang 1én. Dién bién nay chi ra rang mdi loai
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than sinh hoc c6 mirc b6 sung khac nhau dé
dat duoc ning suat cdy trong tot nhat.

Két qua nghién cau cho thay bb sung
than sinh hoc vao dat gip cay tréng sinh
truong tot hon, cho niang suit cao hon khi
trong khong bd sung than sinh hoc, céc chi
tiéu sinh trudng va ning suit cly & Cac
nghiém thirc bd sung than sinh hoc khac biét
¢ y nghia vé mat thong ké khi so sénh vai
nghiém thirc di chitng. Két qua nay phu
hop véi nhitng nghién ciru da cong bd trude
day cua Vi Thiang va Nguyén Hong Son
(2011), Vi Duy Hoang va cs. (2013),
Hoang Thi Lé Thu va cs. (2015) khi nghién
ctru anh huong cua than sinh hoc dén sinh
trudng va nang suat cdy trong. Cho thay vai
tro cua than sinh hoc trong viéc lam tang do
rdng cua dat, tao diéu kién thuan loi cho su
phét trién cua ré cay. Ngoai ra con gitp luu
giit chat dinh dudng & ving ré, giam rua troi
chat dinh dudng (Laird va cs., 2010;

Huynh Phan Khanh Binh va cs.
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Lehmann va cs., 2003), qua do cdy duoc
cung cap du dinh dudng dé phat trien.
4. KET LUAN

B6 sung cac loai than sinh hoc c6
ngudn goc tir tram, tre va trau vao dat cat da
dem lai anh huong tich cuc dén kha ning
sinh trudng, nang suat thu hoach cua cay
trong (cu thé 1a cai xanh trong nghién ctu
nay). Tuy nhién, miac do anh huong tuy
thuoc vao loai va lugng than sinh hoc st
dung. Nhin chung, bé sung than sinh hoc c6
nguodn gbc tir trau vao dét cho hiéu qua sinh
truéng va niang suat cai xanh tot hon so véi
than sinh hoc ¢ ngudn gbc tir tram va tre
trong thi nghiém, lugng than sinh hoc ciing
quyét dinh dén sy sinh truong va phat trién
cua cay. Trong nghién ctu nay, anh huong
t6t nhét cua than trau dén cai xanh & mirc b
sung 20 g than sinh hoc/kg dét, trong khi &
than tram va than tre 1a 30 g than sinh
hoc/kg dat.

Vi nhirtng anh huéong tich cuc 1€n sy
sinh truong va nang suat thu hoach cua cai
xanh trong trén dét cat cho thiy kha ning
uwng dung loai than sinh hoc nay trong viéc
phuc vy san xuat ndng nghiép ¢ nhitng ving
dét x4u, bac mau. Do d6 can nghién ciu trén
nhiéu loai cay trong khac nhau va nhiéu vy
canh tac hon dé c6 thé (mg dung vao thuc
tidn san xuat.
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ABSTRACT

Adding biochar to sandy soil being planted mustard greens
(Brassica juncea L.) aims to evaluate the effect of types and rates
of biochar to growth and productivity of crops. Three types of
biochar derived from Melaleuca (ML), Bamboo (BB), and Rice
husk (RH) were produced by the Vietnamese traditional method.
The experimental design consisted of two elements (types and
rates of biochar) accidentally added by blocks design (RCB). The
results showed that adding biochar to sandy soil helped improve
for growth of mustard greens (Brassica juncea L.), leading to
increase productivity compared with the control (without
biochar). The results of rice husk biochar treatments were better
than ML and BB biochar such as height increased 22 — 36%, leaf
length increased 18 — 32%, leaf width increased 35 — 46% and
productivity of crops increased 72 — 151% compared with the
control. Mustard greens (Brassica juncea L) is also influenced by
the types and the rates of adding biochar to the soil such as 20 g
biochar/kg of soil for RH biochar is optimal of growth of plants,
and ML/BB biochar is 30 g biochar/kg soil. The results of the
study are the base to choose the application rate for each type of
biochar depending on available condition to effectively apply in
production.
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