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SINH TRUGNG VA MOT SO CHi TIEU CHAT LUQGNG
CUA CAY CAI NGOT (Brassica integrifolia)
DUGI ANH HUGNG CUA PHAN U HU'U CO BIOCHAR

Tran Thi Mai Lan!, Nguyén Thi Thanh Huong!, Chu Thi Bich Ngoc!

"Truong Dai hoc Hung Viiong

Ngay nhan bai: 04/4/2019; Ngay sUa chifa: 29/4/2019; Ngay duyét dang: 05/5/2019

Tom TAT

P l ghién cttu nay c6 muc tiéu phén tich cac dic diém sinh trudng va mot s6 chi tiéu chét lugng ctia cay
cai ngot (Brassica integrifolia) dudi tac dong ctia phan 1 hiiu co biochar. K&t qua nghién ctu cho

thdy rdng phén G hiiu co biochar 5 va 10% da lam ting chiéu cao cay 14n lugt 17% va 21% so v6i phan
NPK. S6 14, kich thudc 14 ciy cai ngot & cac cdng thiic bon phan G hiiu co biochar 5 va 10% ciing cao hon
so v6i 6 cong thiic bon NPK va phéan @ hiiu co. Sinh khéi tuoi va sinh khéi kho ctia céy rau cai ngot &
hai cong thitic bén phan @ hitu co biochar 5 va 10% cao hon & cong thiic bon NPK. Tuy nhién, chi phan
0 hitu co biochar 10% c6 tac dong lam tang sinh khdi tuoci va kho ctia rau cai ngot so véi phan chudng
U. Viéc b6 sung biochar khong c6 hiéu qué lam ting ham lugng vitamin C va dudng tan trong 14 ciy cai
ngot so v6i phan chudng t khong cé biochar. Du vay, biochar 5% va 10% déu cé tac dong lam giam ham
lugng nitrat trong 14 cai ngot dudi mic an toan theo tiéu chudn cia WHO. Ti 1é biochar 10% trong phan
0 hitu co ¢6 tdc dung hiéu qua hon so véi ti 1€ 5%.

T khoa: cdi ngot (Brassica integrifolia), phdn hitu co biochar, sinh trudng, ham lugng vitamin C, ham

lugng duong tan, ham lugng nitrat.

1. Dat van dé

Trong qua trinh san xudt lta tao ra mot
lugng 16n phé phu phdm rom ra, c6 thé su
dung nhu thtic dn gia stic hay nguyén li¢u tao
nhién liéu sinh hoc... Tuy nhién, viéc xti Iy rom
ra thuong gay 6 nhiém moi trudng (d6t rom
ra gay phét thai khi CO,, khdi...). Bén canh
do, rom ra c6 thé€ dugc st dung lam nguyén
liéu tao biochar (than sinh hoc) théng qua qua
trinh nhiét phan yém khi. San xuét biochar it
giy 0 nhiém moi trudng dong thoi co thé su
dung cung cdp dinh dudng khoang & dang dé
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tiéu va tao moi trudng phat trién cac tap doan
sinh vat bo ré, giti dinh dudng va cai thién do
chua dat, cai tao dugc dic diém vét ly cing
nhu tdng stc trii &m cua dat [6]. Trong nhiing
nam gan day, biochar da dugc nghién ctiu va
ung dung tuong doi nhiéu trong ndong nghiép
6 Viét Nam va trén thé gi6i.

Biochar da dugc st dung nhu mot loai gia
thé trong cac loai hoa c6 gid tri kinh t€ cao nhu
hoa lan, hoa ly... Viéc sti dung biochar lam tu
trdu hun dé€ lam gia thé, dat nhan tao va phan
bén hiiu co vi sinh phuc vu ndng nghiép [6; 14].
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Biochar c¢6 tiac dung kich thich hat nay
mam va giai doan sinh trudéng sém cua cay
lta mi [13], lam tdng dugc nang suat trong hé
thong luan canh lda - d6 ciing nhu ham lugng
phan bén trong dat, tang kha nang hip thu
nito [11]. Bén canh do, biochar lam tang dugc
pH dat, lam tang ham lugng mdt s6 nguyén to
khoang nhu Na, K va Mg trong dat. Dong thai,
biochar c6 tac dung lam ting sinh khéi chung,
sinh khéi ré, chiéu cao cay va s 14 1én t6i 903%
so vé6i thi nghiém khong stt dung phan bén va
tang t6i 483% so voi thi nghiém c6 st dung
phan bon & céy xa lach (Lactuca sativa) va cai
thia (Brassica chinensis) tai Campuchia [2].
Tham chi, biochar lam tdng ndng suét cay cai
dau (Brassica napus L.) 1én gip ba lan, dong
thoi su tich lay cac kim loai nang trong cay lai
giam di khi & viing dat bi nhiém kim loai ning
Cd, Pb va Zn [5]. Gan day, viéc st dung phan
u trdn biochar da gitp cay ngd chong chiu véi
man t6t hon [8].

Tuy nhién, viéc stii dung biochar phoéi tron
v6i phan chuong lam nguyén liéu tao phan u
hitu co van con la vin dé méi mé. Trong nghién
ctiu gan day, phan 0 hitu co c6 biochar da lam
tang sinh trudng cing nhu chét lugng & cay cai
canh [7]. Nghién ctiu nay c6 huéng téi muc tiéu
danh gia anh hudng ctia phén t hitu co biochar
dén sinh trudng va mot s6 chi tiéu chat lugng
cuia cdy rau cai ngot, gép phan phat trién san
xudt nong nghiép theo hudng an toan.

2.Vat lieu va phuong phap
nghién ctu

2.1. Vit liéu nghién ciu

Biochar dugc tao thanh bang phuong phap
do6t rom ra trong buong kin va phan @ hitu co
biochar dugc tao thanh tu qua trinh @ phan
chuong véi biochar theo phuong phap  néng
theo miéu ta bai Tran Thi Mai Lan va nnk [7].
Ham lugng biochar 5 va 10% trong phan @ hiiu
co biochar (w/w). Sau 90 ngay 0, phan G hiiu
co biochar dugc st dung d€ bon 16t trong cac
cong thuc thi nghiém. Hat cay cai ngot dugc
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cung cdp bsi Cong ty TNHH Phat trién Nong
nghiép Viét A.

2.2. Phuong phap nghién ciiu

B6 tri thi nghiém: Thi nghiém gém 4 céng
thiic, CN1 (khong st dung phan @ hiiu co
biochar, bon 16t véi phan NPK), CN2 (bén 16t
21,1 tan phan chuong khong cé biochar/ha),
CN3 (bon 16t 21,1 tan phan u hitu co biochar
5%/ha), CN4 (boén 16t 21,1 tdn phén G hiiu co
biochar 10%/ha). M6i 6 thi nghiém c6 dién tich
6 m?, mdi cong thiic gobm 3 1an 1dp lai. Cac 6 thi
nghiém dugc bo tri ngau nhién hoan toan.

Chiéu cao cay va cac chi tiéu kich thudc
14 (chiéu dai, chiéu rong dugc xac dinh bing
cach st dung thudc Palmer ky thuat (Mitutoyo
digimatic micrometer, Nhét). Khoi lugng tuoi
dugc xac dinh bang cin ky thuat, khéi lugng
kho dugc xac dinh bing can ky thuat sau khi
say 48h & 80°C. Cac phuong phap nghién ctiu
nay dugc mo ta béi Nguyén Vin Ma va nnk
(2013) [9]. Ham lugng duong tan dugc xac
dinh bang Brix ké (hang Atago, Nhat Ban).
Ham lugng nitrat dugc xac dinh theo phuong
phép quang phd [10].

3. Két qua nghién ctiu va thao luan

3.1. Sinh trudng cua cay rau cai ngot
duéi tac dong ctia phian bon biochar

Su sinh trudng cta cay rau cai ngot dugc
danh gia thong qua mot s6 chi tiéu nghién ctiu
nhu chiéu cao céy, s6 1a/céy, kich thudc 14, sinh
khoi tuoi va sinh khéi kho.

Chiéu cao céy rau cai ngot 4 tuan tudi dugc
do v6i thudc Palmer ky thuat (Hinh 1). Két
qua nghién ctiu cho thdy rang so v6i & cong
thiic CN1, cay cdi & cdc cong thuc thi nghiém
dugc bdn 16t v6i phan u hitu co ¢6 chiéu cao
16n hon. Tuy nhién, chi chiéu cao cay cong
thiic dugc bon 16t v6i phan u hitu co biochar
10% 16n hon & cong thtic chi bén 16t bang phan
0 hitu co (phan chudng ). Thuc vay, so véi &
cong thiic CN1, chiéu cao cay & cac cong thiic
CN2, CN3 va CN4 lan lugt tang 16; 17 va 21%.
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Hinh 1. Sinh trudng chiéu cao cla cay rau cai ngot
dudi tdc déng ctia phan G hitu co biochar.

Thanh sai s thé hién gid tri do léch chudn. Cdc thanh sai
s6 duige ddnh ddu béi chit cdi khdc nhau thé hién gid tri
khdc nhau c6 y nghia thong ké (p = 0,05) khi kiém dinh vdi
phép kiém tra Duncan.
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Hinh 2. S6 1a/cay clia cay rau cai ngot dudi tac
dong clia phan U hitu co biochar.

Thanh sai s6 thé hién gid tri do léch chudn. Cdc thanh sai
s6 dugc ddnh ddu béi chit cdi khdc nhau thé hién gid tri
khdc nhau cé y nghia thong ké (p = 0,05) khi kiém dinh vdi
phép kiém tra Duncan.
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Hinh 3. Kich thudc la clia cay rau cai ngot dudi tac dong clia phan U hitu ca biochar.
Thanh sai s6 thé hién gid tri d 1éch chudn. Céc thanh sai s6 dugc ddnh ddu béi chit cdi khdc nhau thé hién gid tri khdc
nhau c6 y nghia théng ké (p = 0,05) khi kiém dinh véi phép kiém tra Duncan.

Nhu vay, phan 0 hiiu co biochar 10% c6 tac
dong tot nhat d6i voi sinh trudng chiéu cao
cay cai ngot trong cac cong thic thi nghiém.
Két qua nghién ctiu nay khing dinh hiéu qué
ctua biochar déi véi sinh trudng ctia mot so
loai cay nhu cai bap dai [3] hay céy cai canh [7].

B¢ phan dugc con ngudi st dung cht yéu 6
cay rau cai ngot la la. Két qua khao sat sy anh
huéng ctia phan u hiiu co biochar dén s6 la
cuia cdy rau cai ngot 4 tudn tudi dugc thé hién
trong Hinh 2. S6 14 trung binh/céy & cac cong
thiic CN1, CN2, CN3 va CN4 lan lugt bang
4,43 ; 5,17 ; 5,50 va 6,03 la/cay. Nhu vay, s6 1a
trung binh/ciy cao nhit ¢ cong thiic CN4. O

ca hai cong thtic cé st dung phan u hiiu co
biochar 5 va 10%, s6 1a trung binh/ciy cao hon
so v6i & cong thiic chi st dung NPK hodc phén
chuong 4. Két qua nghién ctiu ctia chung toi
tuong dong véi nghién ctiu cta Dunsin et al.
trén cay cai bap dai [3] cing nhu & ciy cai canh
[7]. O cay cai bap dai, s6 lugng 14 dat t6i 19,6
la/cay khi dugc bén véi 200 tdn/ha biochar
trong khi s6 la/cay dao dong trong khoang ti
11 t6i 16,67 1d/cay & cac cong thiic bén NPK.
Kich thuéc 14 ctia cay rau cai ngot cling
dugc nghién ctdu (Hinh 3). Phan @ hiu co
c6 tac dung lam ting kich thuéc 1 rau cai so
v6i NPK. Trong dd, phan 0 hitu co biochar cé
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Hinh 4. Khéi lugng tuai clia cay rau cai ngot dudi
tac dong clia phan U hitu co biochar.

Thanh sai s6 th€ hién gid tri do léch chudn. Cdc thanh sai
s6 dvige ddnh ddu béi chit cdi khdc nhau thé hién gid tri
khdc nhau c6 y nghia théng ké (p = 0,05) khi kiém dinh vdi
phép kiém tra Duncan.
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tac dung 16n hon so véi phin u hiiu co don
thuan. Thuc vay, chiéu dai 1 céy cai ngot &
cac cong thic CN3 (phan 0 hitu co biochar
5%), CN4 (phan 0 htiu co biochar 10%) va
CN2 (phéan u hiu co) lan lugt bang 109; 113
va 118% so v6i ¢ cong thic CN1 (boén 16t véi
NPK). Tuong tu, chiéu rong la cay cai ngot
& cac cong thic CN3, CN4 va CN2 lan lugt
tang hon so v6i & cong thiic CN1 la 15; 19
va 26%.

Sinh khoi ctia cay cai ngot cling chiu anh
huéng cta phan G hitu co biochar (Hinh 4).
Khéi lugng tuoi trung binh ctia céy cai ngot
dugc bon 16t véi phan u hitu co biochar cao
hon so vé6i dugc bén 16t véi NPK. Khoi lugng
tuoi trung binh dat mtc cao nhat & cong
thiic CN4.

Khoi lugng tuoi trung binh cta céy cai
ngot & cong thic CNI1 dat 69,57 g/céy, trong
khi khéi lugng tuoi trung binh cua cay cai
ngot & cong thic CN2, CN3 va CN4 dat lan
lugt 127,02; 129,50 va 138,69 g/cay. Viéc bén
16t phén 0 hitu co biochar 10% c6 hiéu qua tich
cuc nhét doi véi sinh khoi céy rau cai ngot. Két
qua nghién ctu nay ctia chung t6i cing phu
hop véi két qua nghién ctiu ctia Carter et al.
trén cay xa lach (Lactuca sativa) va cdy cai thia
(Brassica chinensis) [2] hay ctia Dunsin et al.
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Hinh 5. Khéi lugng khé cla cay rau cai ngot dudi
tac dong clia phan U hiru co biochar.

Thanh sai s6 thé hién gid tri d¢ léch chudn. Céc thanh sai
s6 dugc danh ddu béi chii cdi khdc nhau thé hién gid tri
khdc nhau cé y nghia thong ké (p = 0,05) khi ki€m dinh véi
phép kiém tra Duncan.

[3] trén cay cai bap dai, ctia Sokchea et al., trén
cay cai canh [7; 12].

Tuong tu nhu két qua nghién ctiu khoi
lugng tuoi, khoi lugng kho cua cay cai ngot
G cac cong thiic CN2, CN3 va CN4 ciing cao
hon so v6i & cong thic CNI1 (Hinh 5). Trong
do, khoi lugng khd cua cay cai ngot cao
nhit & cong thic CN4 (9,47 g/cay), tiép do
la 6 cac cong thiic CN3 (8,10 g/cay) va CN2
(7,88 g/cay) va thdp nhit & cong thiic CNI
(4,08 g/cay).

Nhu vay, phan @ hiiu co biochar c6 anh
huéng tich cuc dén cac chi tiéu sinh truéng
dugc nghién ctiu ctia cay cai ngot. Trong do,
phan 0 hiiu co biochar 10% cé hiéu qua cao
hon so v6i phan u hitu co biochar 10%.

3.2. Anh huéng ciia phan @ hiiu co
biochar t6i mot s6 chi tiéu chit lugng cta
cay rau cai ngot

Trong nghién ctiu nay, mot so chi tiéu chat
lugng ctia céy cai ngot nhu ham lugng vitamin
C, ham lugng duong tan va ham lugng nitrat
da dugc xac dinh. Két qua nghién ctiu ham
lugng vitamin C trong la cdy cai ngot 4 tuan
tudi ¢ cac coéng thic thi nghiém khac nhau
duoc thé hién ¢ Hinh 6.

Ham lugng vitamin C trong la cay cai ngot
thap nhat & cong thic CN1 (7,80 mg/100 g
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Hinh 6. Ham lugng vitamin C trong la cay cai ngot
dudi tac déng clia phan U hiru co biochar.

Thanh sai s6 thé hién gid tri d¢ léch chudn. Cdc thanh sai
s6 dugc ddnh ddu béi chii cdi khdc nhau thé hién gid tri
khdc nhau cé y nghia théng ké (p = 0,05) khi kiém dinh véi
phép kiém tra Duncan.

la tuoi). Trong khi do, gia tri ham lugng
vitamin C trong 14 cay cai ngot & ciac cong
thiic c6 bon phan u hiiu co déu cao hon so
vGi & cong thic bon NPK. Gia tri ham lugng
vitamin C trong la cay cai ngot & cac cong thiic
CN2, CN3 va CN4 lan lugt biang 11,59; 12,99 va
11,65 mg/100 g la tuoi. Tuy nhién, ham lugng
vitamin C trong la cay cai ngot khong c6 su
khac biét gitia cong thiic st dung phén u hiiu
co va phan u hitu co biochar 5 va 10%. Két qua
nghién ctiu nay cd su khac biét véi nghién ctiu
cta nhom Dunsin et al. (2016) trén cay cai bap
dai (Brassica oleracea) va trén ciy cai canh.
Ham lugng vitamin C trong la cay cai bap dai
dugc bon 16t 200 tin/ha biochar cao hon 3,4
lan so v6i & cong thiic khong bon phan, dong
thoi, cao hon so v6i & cac cong thiic chi bon
NPK Dunsin [3]. Ham lugng vitamin C trong
14 cay cai canh & cong thtic ¢ sti dung phan
hiiu co biochar 5 va 10% cao hon & cong thtic
sti dung NPK lan lugt la 92% va 79%, cao hon
& cong thic st dung phan hiiu co khong co6
biochar 1an lugt 1a 39% va 30% [7].

Ham lugng dudng tan trong la cay cai ngot
cling dugc phan tich (Hinh 7). Két qua nghién
ctiu cho théy rang, ham lugng dudng tan trong
14 cay cai ngot khong c6 su khéc biét gitia cac
ba cong thtic thi nghiém. Nhu vay, biochar

0,6

0.4

a a
a
a
) i .
0,0
CN1 CN2 CN3 CN4

Hinh 7. Ham lugng duong tan trong la cay cai ngot
dudi tac déng clia phan U hitu co biochar.

Thanh sai s6 thé hién gid tri d¢ léch chudn. Cdc thanh sai
s6 dugc danh ddu béi chii cdi khdc nhau thé hién gid tri
khdc nhau cé y nghia théng ké (p = 0,05) khi kiém dinh véi
phép kiém tra Duncan.

Ham lugng dwimg tan (Yabrix)
k!

khong c6 anh huéng t6i ham lugng duong tan
trong la cay cai ngot. K&t qua nghién ctiu ham
lugng dudng tan trong la ciy cai ngot c6 diém
khac véi trong 1a cay cai canh, ham lugng
duong tan trong 14 cai canh & cac cong thiic
c6 st dung phan htiu co déu cao hon so véi 6
cong thiic c6 sti dung NPK [7].

Ham lugng nitrat la mdt trong nhiing chi
tiéu chat lugng quan trong ctia cac loai cay rau

1200

1000
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c [
400
200
0 !
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Hinh 8. Ham lugng NO," trong la cay cai ngot dudi
tac déng clia phan U hitu co biochar.

Thanh sai s6 thé hién gid tri d¢ léch chudn. Cdc thanh sai
$6 dugc ddnh ddu béi chii cdi khdc nhau thé hién gid tri
khdc nhau cé y nghia théng ké (p = 0,05) khi kiém dinh véi
phép kiém tra Duncan.

Ham lwong NOy (mg NOy/kg méu twoi)
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do du lugng nitrat cao c6 thé gay ra nhiéu tac
dong t6i stic khde con ngudi [4]. Ham lugng
nitrat trong la cay cai ngot dudi tdc dong cta
phéan hitu co biochar da dugc phan tich (Hinh
8). Ham lugng nitrat trong 14 cai ngot & cac
cong thic CNI1, CN2, CN3 va CN4 lan lugt
1a 962,99; 735,36; 485,83 va 498,11 mg NO,/
kg mau tuoi. Nhu vay, ham lugng nitrat trong
la rau cai ngot & cac cong thiic cé st dung
phan hiiu co biochar déu thip hon so véi &
cong thiic sti dung NPK va cong thtic st dung
phan hiiu cg, vén cao hon so véi tiéu chuin
du lugng nitrat theo tiéu chudn WHO (500 mg
NO, /kg mau tuoi) [1].

4. Két luan

Phan u hiiu co biochar tao ra tu phan
chuodng 1 véi biochar theo tilé 5 va 10% (w/w)
da dugc stt dung lam phan bén 16t dé trong rau
cai ngot. Khi so sanh véi cac cong thiic chi bén
16t v6i NPK va phan chuéng 0, phan hiiu co
biochar c6 tac dong tot t&i mot so6 chi tiéu sinh
trudng va chét lugng ctia ciy cai ngot. Phan
hitu co biochar 10% c6 tac dong lam tang sinh
trudng cua cdy cai ngot manh nhat. Tuy phan
0 hiiu co biochar khong lam ting ham lugng
vitamin C va ham lugng dudng tan trong la
rau cai ngot so véi phan 4 hiiu co nhung lam
giam dang ké ham lugng nitrat trong la cay
cai ngot.

Loi cdm on

Cong trinh nay dugc hoan thanh véi sy hod
trg kinh phi tii chuong trinh nghién ctiu khoa
hoc co ban ctia Truong Pai hoc Hung Vuong.
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GROWTH AND SOME QUALITY INDICES OF Brassica integrifola
UNDER INFLUENCE OF BIOCHAR-ORGANIC COMPOST

Tran Thi Mai Lan!, Nguyen Thi Thanh Huong!, Chu Thi Bich Ngoc!
'Hung Vuong University

ABSTRACT

his work aimed to analysis the growth and some quality characteristics of Brassica integrifolia under

influence of biochar-organic compost. The results showed that the height of plant treated by 5 and
10% biochar-organic compost was increased significantly 17% and 21%, respectively, when compared
to plant treated by NPK fertilizer. Number of leaves and leaf size of plant treated by biochar-organic
compost were higher than plant treated by NPK and compost (without biochar) fertilizer. Fresh and dry
weight of plants treated by 5 and 10%-biochar-organic compost are higher than of plants treated by NPK
fertilizer. However, only 10%-biochar-organic compost effects more positively than organic compost on
fresh and dry biomass of Brassica integrifolia. Vitamin C and soluble sugars content in leaves are not
significantly different between the biochar-organic compost treatments and organic compost treatment.
Nevertheless, both 5 and 10%-biochar-organic composts decrease the nitrate content in leaves of Bras-
sica integrifolia (lower than WHO standard). The 10% in content of biochar in biochar-organic compost
has more effective than the 5%.

Keywords: Brassica integrifolia, biochar-organic compost, growth, vitamin C, solube sugars, nitrat content.
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