KHOA HOC & CONG NGHE

PANH GIA HIEU QUA CUA PHAN U (COMPOST) BuUOC
SAN XUAT TU PHU PHAM NONG NGHIEP LAM GIA
THE TRONG CAl BE XANH (Brassica juncea L.) TRONG
NONG NGHIEP DO THI
Vo Vin Binh" ", Mai Linh Canh', V6 Binh Nam’
'Khoa Sinh hoc Ung dung, Truwong Pai hoc Tay Pé

’Khoa Khoa hoc Pat, Trieong Nong nghiép, Pai hoc Can Tho
*Email: vwbinh@tdu.edu.vn

TOM TAT

Nong nghiép do thi dong vai tro quan trong trong viéc cung cap thyc phdm tuoi an toan trong bdi
canh d6 thi héa nhanh va nhu cdu tiéu thu nong san dia _phuong ngay cang tang. Nghién clru nay
danh gia kha nang tai sir dung phu pham noéng nghiép, gdm: Muyn dira, trau liia, bun thai va ba bia,
lam gia thé canh tac thong qua qua trinh U (composting). Ba nghiém thirc u trong 56 ngdy dugc
thiét 1ap: T1 (30% bun thai + 35% triu lta + 35% mun dira); T2 (30% bun thai + 32,5% trau laa +
32,5% muyn dwra + 5% ba bia) va T3 (T1 bd sung 0,1% Bacillus subtilis, mat do 10° CFU g™).
Phén 1 (compost) sau d6 dugc sir dung dé trong cai be xanh (Brassica juncea L.) két hop voi bén
mirc N, P, K (0%, 25%, 50% va 100% so véi khuyén céo). Két qua cho thiy nghiém thirc T2 va T3
lam ting ham lugng N, P va K hitu dung so voi T1. Ning suat & nghiém thirc T3 cao hon ¢o ¥
nghia thong ké (p < 0,05). Nghiém thirc T2 va T3 dat ning suit cao nhét khi b sung 25% N, P, K,
trong khi T1 cAn 50% N, P, K. Ham luong nitrat trong cai & cac nghiém thtrc 25 - 50% N, P, K déu
dudi ngudng an toan, cho thiy tiém ning st dung phan u (compost) 1am gia thé bén vimg trong

nong nghiép do thi.

Tiwr khéa: Ba bia, bun thdi, cai be xanh, phan u, néng nghiép do thi.

1. DAT VAN BE

Viét Nam la qudc gia noéng nghiép c6 ngudn
phu phim phong phti nhung chua duoc tan dung
hiéu qua. Nam 2023, téng san luong lua dat 43,5
triéu tan [1], voi luong vo trdu chiém khoang
20% khbi luong hat la [2], twong dwong khoang
8,7 triéu tan/nim. Vo trdu 1a nguyén lidu tiém
ning cho nhidu linh vyc nhu san xuit phan 0
(compost) [3], than sinh hoc [4, 5], vat li¢u xay
dung [6], hodc hap phu kim loai nang [7]. Tuy
nhién, tai Viét Nam, vo trdu van chi yéu dugce su
dung cho muc dich ddt trong cac 10 san xuat gach,
dan dén lang phi va tiém an nguy co 6 nhiém moéi
truong. Tuong tur, ddi v6i cdy dira dién tich trong
nam 2022 dat 172.689 ha va san lugng 1,9 tri€u
tan [8] ciing phat sinh mot lwong 16n mun dira
chua duogc tai st dung hiéu qua do ham luong
licnin, tanin va ty 1€ C/N cao [9].

Song song voi nganh trong trot, nganh nuoi
trong thily san va ché bién thyc pham tai Viét
Nam ciing tao ra luong 16n chét thai hiru co. Nam
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2023, dién tich nudi trong thiy san dat hon 1 triéu
ha, san sinh lwong bun thai dang ké tir ao nudi va
hé¢ théng xir Iy nude thai coa cac nha may ché
bién [10]. Riéng ao nudi tom tao ra 123 - 151 tn
bun/ha/vy, trong khi hé théng xur 1y nudc thai
nganh thuy san thai ra trén 313.000 tin bun/nam.
Céac nha may ché bién bia ciing thai ra khoang 6
triéu tin bun/nam [11]. Phan 16n bun thai nay bi
chén 14p hodc d6t bo, gay 6 nhidm dat, nudc va
khong khi [12]. Nghién ctru di ghi nhan tiém
ning tai st dung cic ngudn bun thii nay lam
nguyén liéu san xuat phan hitu co vi sinh [13].

Tuy da c6 mot sb cong trinh nghién ctu sir
dung bun thai phdi tron v6i phu pham néng
nghiép dé san xuit phan hitu co, nhung van con
han ché. Do dé, muc tiéu cua nghién ctu nay la
tich hop cac phu pham (nhu ba bia, bun thai, vo
trau, mun dira) dé danh gia hiéu qua ctia phan u tir
phu phiam, dong thoi danh gia hiéu qua su dung
trong nong nghiép do thi nham 20p phén thic day
kinh té tuan hoan va canh tic bén vimng.
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2. VAT LIEU VA PHUONG PHAP

2.1. Thanh phén vit li¢u

Mun dura thu tur p}lé pham co so thu mua dira
tai tinh Vinh Long, trau lGa thu tir phu pham nong
nghiép clia cac nha may xay sat gao va bun thai

sau khi nao vét ao nuoi thuy san dugc phoi kho.
Bi bia thu tir nha may san xut bia Sai Gon c6 do
am 78%. Phan hoa hoc gdm: DAP 18% N-46%
P,0O5 Xut xir Trung Quéc; uré 46% N xudt xu
Viét Nam; K>SOy 51% K,0 xuét xtr Bi.

Bang 1. Thanh phin nguyén liéu
Nguyén | pH | Nts | Pts| Kts | OM | Xenluloza| Hemixenluloza| Licnin (;’l‘zf Tanin| C/N
ligu (1:2,5) A
Votrdu | 6,9 |034[48] 08 [45 30 20 19 | 17 30
Mundia| 55 | 05 (03] 04 |32 15 - 65 - | 85 ] 80
Bunthai | 62 | 1.9 |56 1.6 B3,7 - - - - 152’

Thanh phan dinh dudng bi bia: Chét kho
4,2%, protein c¢6 10,9% nito téng, hidrat cacbon
0,68%, K 2,89 g/L, Mg 59,1 mg/L, Na 452,8
mg/L, Ca 29,0 mg/L, Zn 1,5 mg/L, vitamin B3
12,0 mg/L, vitamin B2 3,0 mg/L.

Dong ndm Bacillus subtilis CFU/g 10° ¢6
ngudn goc tir Khoa Sinh hoc Ung dung, Truong
Dai hoc Tay P6. Tac dung phan hiy chét hitu co,
kich thich sinh trudng, c6 khd nang phong ngtra
va kiém soat mam bénh trong dat.

2.2. Thiét ké thi nghiém va chi tiéu theo doi

2.2.1. Thi nghiém u phdn (composting)

Cac nghiém thirc u phan (composting) voi ti
1&: T1 (30% bun thai + 35% trdu lua + 35% mun
dura) twong ung véitilé (1: 1,17 :1,17); T2 (30%
bun thai + 32,5% triu + 32,5% mun dira + 5% ba
bia) twong g vaéi ti 1é (1 : 1,08 : 1,08); T3 (30%
bun thai + 35% triu + 35% mun dura + 0,1% nidm
Bacillus subtilis CFU.g™" 10%) tuong tng véi ti 1&
(1: 1,17: 1,17). Céac nghiém thac G phan
(composting) véi lwong 500 kg cho mdi nghiém

thirc va am do ban dau 50%. Am d6 dugc diéu
chinh va duy tri & mirc 50% dén khi nhiét d6 6n
dinh. Nhiét d6 duoc xac dinh bang nhiét ké trong
subt thoi gian 1.

2.2.2. Thi nghiém trong cai xanh

Sau 56 ngay u (composting) khi nhiét do
trong dong i dat mirc 6n dinh trong 7 ngay, tién
hanh trong cai be xanh thtr nghi¢m. Thi nghi¢m
duge bd tri theo thé thirc hoan toan ngiu nhién
thira s6 2 nhén t6 bao gdm: Cac nghiém thirc T1,
T2 va T3 duoc két hop luong 70 kg N + 50 kg
P,0s va 36 kg K,0. ha™ theo khuyén cdo (Tran
Khic Thi, 2011) [14] véi bdn mirc do: 0%, 25%,
50%, va 100% dugc trinh bay ¢ bang 1.

Thi nghiém tréng cai be xanh duogc bd tri
trong didu kién nha ludi tai khudn vién thuc
nghiém Khoa Sinh hoc Ung dung, Truong DPai
hoc Tay P6. Moi nghiém thtc 1 chau PE den co
chiéu cao va chiéu rong 40 cm. Pay chau c6 duc
16 dé thoat nuwéc, mdi chau chira 9 kg phan u
(compost) va duoc trong 1 cay.

Biang 2. Cac nghié¢m thirc thi nghiém trong cai xanh

Nhan t6 Nghiém thirc Luong phan NPK
T1 Compost + 0% NPK
F(A) T2 Compost + 0% NPK
T3 Compost + 0% NPK
F(AxB) Compost +25% NPK
T1(1:1,17:1,17) Compost + 50% NPK
Compost + 100% NPK
Compost + 25% NPK
T2 (1:1,08:1,08+ 5% ba bia) Compost + 50% NPK
Compost + 100% NPK
T3(1:1,17:1,17+0,1% nam Compost + 25% NPK
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Bacillus subtilis CFU.g" 10%)

Compost + 50% NPK
Compost + 100% NPK

2.3. Chi tiéu theo doi

Cac chi tiéu phan tich phan 1t (compost): Cha:it
hitu co, pH, N hitu dung, P hitu dung, K trao doi
va cac kim loai nang nhu Cd, Pb. Chat lufmg cua
nong san dugc xac dinh théng qua thu mau cai be
xanh d¢€ xac dinh ham lugng nitrat (NO3").

Nang suat kinh té (kg/chau) chi dugc tinh
theo khoi lugng phan an duogc.

2.4. Phan tich phan G (compost)

Mau phan u sau khi u dugc thu thap va phoi
khd & nhiét @6 25 - 28°C ¢ nhiét do phong,
nghién nho va sang qua ray 0,5 va 2,0 mm, sau d6
duoc bao quan trong hdp nhya dé phan tich cac
thong sd hoéa hoc tai trong phong thi nghiém
Khoa Khoa hoc Dat, Trudng Nong nghiép, Dai
hoc Can Tho. Phuong phép phan tich dwgc trinh
bay o bang 3.

Béang 3. Phwong phap phén tich

Tén chi tiéu Phuong phap Tl;razlrillgéo

pHino TCVN 5979:2007

Chat hitu co Walkley va Black (1934) [15]
NH," Bremner va Keeney (1966) [16]
NO3;~ Bremner va Keeney (1966) [16]

P dé tiéu Olsen (1954) [17]

K trao ddi Summer va Miller (1996) [18]

Cd tong sb TCVN 6649:2000, TCVN 6496:2009

Pb tong sb TCVN 6649:2000, TCVN 6496:2009

2.5. Po lwong cac yéu to6 mdi trwong
. Nhi€t d6 cua phan u (compost) duoc xac dinh
bang cach cam nhiét ké 10 cm vao dong u; nhiét
do khong khi duoc xac dinh bang cach dung nhiét
ke do tai dia diém u phan (compost).

2.6. Xir Iy s6 liéu

S6 ligu thu thap duogc xir ly bang phan mém
Microsoft E)gcel 2019, tinh toén’ gia tri trung biqh,
do 1éch chuan va phan tich thong ké bang phan
mém SPSS 22.0. Phén tich phuong sai (ANOVA)
dé danh gia su khac biét gitra cac nghiém thirc va
phép thir (Duncan) d6 tin cdy 95%.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Cac dac tinh ciia phéin G (compost)

3.1.1. Dién bién nhiét dé cia phan u
(compost)

Két qua do nhiét do trong qué trinh 1 phén
(composting) dugc trinh bay ¢ hinh 1 cho thay,
nhiét 0 & ngay dau u chi dat 40°C. Sau 7 ngay
nhiét d6 c6 xu hudng gia tang va cao nhat ¢ giai
doan 14 - 28 ngay. O nghiém thic T1 dao dong
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trong khoang 52 - 54°C, nghiém thirc T2 khoang
57 - 58°C va nghiém thirc T3 dao dong 55 - 59°C.
Dén thoi diém 35 ngay nhiét d6 co6 xu hudng
giam dan va on dinh ¢ thoi diém 56 ngay.

——T1(1:1,17:1,17)

-T2 (1:1,08:1,08 +5% bd bia)
—O—T3(1:1,17 : 1,17 + 0,1% Bacillus subtilis)
— © = Nhiét dé khéng khi

R it il i e

1 7 14 21 28 35 42 49 56
Ngay u

Hinh 1. Dién bién nhiét do cia phan
(compost)

Trong quéa trinh 4 do am ciing duoc didu
chinh thich hop, rat can thiét cho hoat dong cua
vi sinh vat va qua trinh phan huy. P6 am duoc
duy tri & mtc tir 50 - 60% khdi lwong vat lidu u,
v6i viée theo ddi dinh ky va diéu chinh khi can
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thiét thong qua bo sung nude va dao tron vat liéu
. Theo két qua nghién ctru ciia Azim va cs
(2018) [19] nhiét d§ 0 phan dugc theo doi va
kiém soat dé thuc ddy su phat trién cua vi sinh
vat va ddy nhanh qua trinh phan huy. Nhiét do
dao dong tir 50 - 55°C thuong dugc hudng dén
dé dam bao tiéu diét mam bénh va phan hay chat
htru co hiéu qua.

3.1.2. Ti s6 C/N trong trong phdn i (compost)
trudc va sau khi u

Két qua phén tich dwgc trinh bay & hinh 2
cho thdy, ti s6 C:N trong phan u trude khi u l1a
41,77. Ti s6 C:N cua cac nghiém thirc sau khi 0
56 ngay cho thiy chat hitu co trong hdn hop
dugc phan huy tot, thap nhit ¢ nghiém thirc c6
bd sung nim Bacillus subtilis 1a 21,6, ké dén 1a
nghiém thirc bd sung ba bia (24,1) va cao nhat 1a
nghiém thirc d6i chtng khong bé sung (26,8) co
khac biét y nghia (p < 0,05). Theo két qua
nghién ctru cua Senevirane (2000) [20] su phan
huy chit hitu co va phong thich N thuong xdy ra
nhanh khi ti s6 C:N thap so véi chi sé cia licnin
va polyphenol. Sy phong thich N tir sy phan huy
chat hiru co gitip cay trong hap thu tot hon so
voi N v co va sy mat dam do rua troi [21].
Theo nghién ciru ciia Ade (2024) [22] ti s6 C:N
ctia phan u duogc tinh toan dé danh gia do chin va
d6 6n dinh cta phan u. Khi ti sé C:N can bang tir
25 - 35 cho thy qua trinh phéan huy va khoang
hoéa chét dinh dudng toi wu.
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T1(1:1,17:1,17) T2(1:1,08:1,08+ T3(1:1,17:1,17+
5% b3 bia) 0,1% Badillus
subtilis)

Trudc khi 0

Compost trurdrc va sau 56 ngay 0

Hinh 2. Chi s6 C/N trong phin W trudc va sau
khi d
Ghi chi: Thanh trén cét thé hién dg léch
chgtcin; a, b, ¢ theo cot thé hién mirc do y nghia
thong ké o mirc 5%.
3.1.2. Mjt sé ddc tinh hda hoc cia phdn u
(compost)

pH va chat hitu co
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pH cua cic mau phan o dugc do dé danh gia
d6 axit hodc d¢ kiém, yéu t6 anh huong dén kha
nang héap thu chét dinh dudng va hoat dong ciia vi
sinh vat. Két qua duoc trinh bay & hinh 3A cho
thiy, pH cta 3 loai phan ¢ thanh phim sau 56
ngay u dao dong trong khoang tir 6,27 - 6,43 va
khong khac bi¢t 16n so véi phan U (compost)
trude khi u. Két qua nay cho thdy, pH cua phan o
(compost) thanh pham phu hop cho sinh trudng
va phat trién cua céc loai cay tréng. Khoang pH
phtt hop cho hau hét cay trong 14 tir 6,5 - 7,0. Tuy
nhién, nhleu loai cay trdng c6 thé thich nghi dé
phat trién tot & pH nam ngoai pham vi nay. Theo
Barrow va cs (2023) [23] dat c6 pH thap gay
nhiéu bat loi cho su sinh trudng va phat trién cta
ciy trong. Tang pH dat giup ting dudng chat
hitu dung, tang hoat dong cia vi sinh vat c6 ich
trong dat [24]. Theo két qua nghién ctru ciia Ade
(2024) [22] pH cua phén u thay d6i tuy thude
vao thanh phan nguyén liéu dau vao va cac
thong sb ciia qua trinh u. Phan u tir phé liéu thuc
pham va chat thai nong nghiép c6 pH trung tinh
dao dong 6,0 - 7,0, thuan lgi cho kha ning hap
thu chat dinh dudng t6i wu va sy phat trién cua
cdy trong. Phan U tir phan gia suc c6 muc pH
dao dong 7,5 - 8,5, phan anh anh huodng cua cac
hop chat kidm c6 trong phén.

Ham luong chat hitu co trong 3 dang phan u
(compost) thanh pham ciing duoc trinh bay &
hinh 3B cho thdy, cac nghiém thirc thi nghiém
c6 ham lugng chit hitu co dao dong trong
khoang 20,3 - 23,5%. Nghi¢ém thic T1 c6 ham
luong chit hiru co 23,5%, nghiém thirc T2 ¢6 bd
sung 5% ba bia nén ham lugng chét hiru co dat
22,3% va ¢ nghiém thirc T3 c6 bd sung Bacillus
subtilis dat 20,3% co6 khac biét co y nghia thong
ké (p < 0,05). Két qua nay cho thay, viéc bod
sung ché pham v1 sinh chtra dong nam Bacillus
subtilis cfu 10° .2 ¢6 hiéu qua phan hiy hitu co
t6t hon trong viéc gia ting kha nang phan huy
chat hitu co, ké dén 1a nghiém thirc bd sung bi
bia. Su phan huy chat hitu co va phéng thich N
thuong xay ra nhanh khi ti s6 C:N thap so véi
chi s6 cua licnin va polyphenol [20]. Chét hitu
co gitp duy tri chat luong va sirc khoe dat tot
hon, giam 6 nhiém moi trudng va gitp duy tri
san xuat nong nghiép bén vimg [25]. Cac chat
hitu co gitp ting cuong hoat dong vi sinh vat dat
c¢6 loi trong canh tranh va d6i khang bénh hai
phat sinh tir dat [26].

NONG NGHIEP VA MOI TRUGNG - THANG 7/2026
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pH trong compost
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T1(1:1,17:1,17) T2(1:1,08:1,08+ T3(1:1,17:1,17+
5% b3 bia) 0,1% Badillus
subtilis)

Trude khi 0

(8)

T1(1:1,17:117) T2(1:1,08:1,08+ T3(1:117:1,17+
5% b3 bia) 0,1% Badillus
subtilis)

Trude khi 0

Hinh 3. (A) dac tinh pH va (B) chit hiru co' trong phén i (compost) thanh phflm )
Ghi chu: Thanh trén cot thé hién do léch chudn; a, b, ¢ theo cot thé hién murc do y nghia thong ké

o muc 5%.
Ham luong dam hitu dung NH,"- Nva NO5s - N.
Két qua phan tich ham luong dam hitu dung
trong phan 1 (compost) thanh pham sau 56 ngay
U duogc trinh bay ¢ bang 4 cho thdy, ¢ nghiém
thtrc T1 ham Iugng dam & dang NH;" va NO5

twong tmg 43,03 va 386,67 mg.kg" dat thip so voi
hai nghiém thtc phan 0 (compost) T2 (57,8 va

637,0 mgkg") va T3 (66,4 va 940,33 mg.kg™) va
khac biét c6 y nghia thdng ké (p < 0,05). Ham
lugng dam hiru dung ¢ phan U (compost) trudc
khi 0 & murc thdp nhét, diéu nay cho thdy su phan
huy dién ra chdm hoic chua dién ra do nhiéu yéu
t6 nhu 4m do, nhiét do, pH, ti s6 C/N va su tham
gia cta vi sinh vét.

Bing 4. Ham luong dam hiru dung, NH," - N va NO; -N truéc va sau khi it phan (composting)

- -
Nghiém thtrc NH,; -N 3 NO;-N
mg.kg
Trudce khi u 29,634 297,67°
T1(1:1,17:1,17) 43,03¢ 386,67°
T2 (1:1,08:1,08+ 5% bi bia) 57,80 637,00°
T3 (1:1,17 : 1,17 +0,1% Bacillus subtilis) 66,40° 940,33°
P <0,05 ok ok
CV (%) 2,73 6,97

Theo két qua nghién clru cta Senevirane
(2000) [20] sy phan huy chat hiru co thong qua
tién trinh khoang hoa dam va phong thich N
thuong xay ra nhanh khi ti s6 C/N thip so véi
chi sb cua licnin va polyphenol. Theo Chandra
va Venkatesam (2020) [27] céac chat hiru co déu
chirta mot lwong cac - bon va mét lwgng nito
nhat dinh. Ti s6 C/N twong ddi cia mdi chét s&
quyét dinh lugng nito va doi khi ca cac chat
dinh dudng khac c6 bi giit lai trong qua trinh
phéan huy hay khong. Sy phén huy cac vat liéu
6 ti s6 C/N thap nhu s& giai phéng nito, trong
khi sy phan huy cac vat li€u co ty 1€ C/N cao
nhu rom hodc mun cua sé doi héi vi sinh vat
trong dit str dung nito bo sung cho nhu cdu trao
d6i chat ciia chung.

NONG NGHIEP VA MOI TRUSNG - THANG 7/2026

Ham heong lan hitu dung va kali trao doi

Két qua phan tich ham lugng 1an hitu dung
trong phan 0 (compost) cua cac nghi¢m thtrc thi
nghiém sau 56 ngay u dugc trinh bay ¢ hinh 4 A
cho thdy, ham lugng lan hitu dung dao dong tir
553,7 - 862,3 mg.kg" ting cao hon khac biét so
voi trude khi u va duge danh gia 6 mitrc giau lan
so voéi thang danh gia ctia Harris (2003) [28].
Trong d6, ¢ nghi€m thic T2 ham lugng lan hitru
dung dat 862,3 mg.kg”', cao nhét va khac biét c6
¥ nghia thong ké (p < 0,05) khi so sanh véi hai
nghiém thirc con lai. Két qua cho thiy, phan 1
(compost) trude khi G c6 ham lugng 1an hitu dung
thdp nhat. Piéu nay c¢6 thé do sy phan huy chat
hitu co dién ra cham, tir d6 1am cham kha ning
hitu dung cua lan.
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Ham lugng P hitu dung (mg.kg?)

T1(1:1,17:1,17) T2(1:1,08:1,08+ T3(1:1,17:1,17 +
5% bd bia) 0,1% Badillus
subtilis)

Trudce khi

(B)

=

O R NWAOWUON® O O

e

Ham lwgng K rao d6i (meq.1001)

Trudckhit  T1(1:1,17:1,17) T2(1:1,08:1,08+ T3(1:1,17:117+
5% ba bia) 0,1% Badillus

subtilis)

Hinh 4. (A) ham lwgng l4n hitu dung va (B) trong phén i (compost) thanh phim
Ghi chii: Thanh trén cét thé hién d@¢ léch chudn; a, b, ¢ theo cét thé hién mike do y nghia thong ké

o muc 5%.

Két qua phan tich ham luong kali trao ddi
trong phan U (compost) thanh phim sau 56 ngay
U dugc trinh bay ¢ hinh 4B cho thay, ¢ nghiém
thirc T2 va T3 ham luong kali trao d6i dao dong
trong khoang 6,52 — 8,72 cmol.kg'I va dugc danh
gia & mirc giau so voi thang danh gia cua Kyuma
(1976) [29]. Trong do, ¢ nghiém thire T1 kali trao
d6i thap nhat va khac biét c6 y nghia thong ké (p
< 0,05). Phan u (compost) trudc khi 4 c¢6 ham
luong kali trao d6i thdp nhit. Piéu nay c6 thé do
su phan huy chit hitu co dién ra cham, tir d6 lam
cham kha nang hitu dung cua kali.

Ham luwong Pb va Cd

Két qua phéan tich phan u (compost) thanh
pham cho thay ham luong chi (Pb) trong phan 1
c6 xu huong gidm sau khi 1, dao dong trong
khoang 13,17 — 16,67 mg.kg™". T4t ca cac phan u
(compost) déu phu hop theo qui dinh ngudng
nguy hai cac kim loai ndng theo Nghi dinh
108/2017/ND-CP [31] v6i muic cho phép 1a Pb <
200 mg/kg nén phén 1 (compost) dap ng dugc
yéu cau. Két qua nay phu hop vai két qua nghién

ctru ctia Nguyén Thi Phuong va cs (2018) [30]
san xudt phan hiru co vi sinh tir bun thai nha may
san xuit bia va nha may ché bién thuy san ham
lwong Pb dao dong 11,74 - 25,23 mg kg™

Két qua phén tich khong phat hién ham luong
cadimi (Cd) trong phan 0 (compost) thanh phim
cia cac nghiém thtrc thi nghiém sau khi u 56
ngay.

3.2. Hiéu qua ting ning suit cai be xanh

Két qua dugc trinh bay & bang 5 cho théy,
nang suit cai be xanh ¢6 xu hudng ting & vu thi
2 cua cic nghiém thirc. Nghiém thirc khong bd
sung N, P, K ¢ vu 2 nhu: T1 (0,73 kg.chau'l) ting
40%, T2 (0,92 kg.chau™) ting 10% va T3 (0,89
kg.chau™) ting 30% so voi vu 1. Cac nghiém
thirc ¢6 bo sung N, P, K ¢ mirc 25 - 50% ning
sudt 6 xu hudng tdng cao hon so véi cac nghiém
thirc bd sung 100% N, P, K va nghiém thic
khong bd sung. Két qua tuong tac giita phan u
(compost) va phan 1 (compost) co bo sung N, P,
K c6 su khac biét c6 y nghia (p < 0,05).

Bang 5. Hiéu qua ciia phin @ (compost) dén niing suit cai be xanh

) Nang suat

Nhan t6 Nghiém thtrc (kg/chau)
Vul | Vu?2
o T1(1:1,17:1,17)+0%N, P, K 0,44° | 0,73°
Lolfl(if;an T2 (1:1,087 : 1,08 + 5% bi bia) + 0% N, P, K 0,79* | 0,92
T3 (1: 1,17 : 1,17 + 0,1% Bacillus subtilis) + 0% N, P, K 0,65 | 0,89°
Congthauc | T1(1:1,17:1,17)+25%N, P,K 0,60° | 0,79°
phan TI(1:1,17:1,17) +50% N, P, K 0,73° | 1,01°
FAXB)  FTr(1:1,17: 1,17)+ 100% N, P, K 0,92* | 0,99°
T2 (1:1,08: 1,08 + 5% ba bia) + 25% N, P, K 1,00 | 0,97°
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T2 (1: 1,08 : 1,08 + 5% b bia) + 50% N, P, K 1,07° | 1,07°
T2 (1:1,08: 1,08 + 5% ba bia) + 100% N, P, K 0,77° | 0,86°
T3 (1:1,17 : 1,17 + 0,1% Bacillus subtilis) + 25% N, P,K | 0,90° | 1,05
T3 (1:1,17 : 1,17 +0,1% Bacillus subtilis) + 50% N, P, K 0,95* | 1,08*
T3 (1:1,17 : 1,17 + 0,1% Bacillus subtilis) + 100% N, P, K | 0,65° | 0,93
F(A)*F(A x B) * *
CV (%) 53 48

Ghi chu: a, b, ¢ la thé hién mirc do y nghia thong ké ¢ mirc 5%, cong thirc N, P, K khuyén cao cho

1 ha (70 kg N - 50 kg P,Os - 36 kg K;0).

Theo két qua nghién ctru ciia Nguyén Vin
Manh va Bui Thi Nga (2015) [10] vé st dung
phan hitu co bun day ao nudéi thdm canh tom thé
trong cai ngot (Brassica integrifolia) quy mbd
néng hd cé su sinh trudng cla cay cai ngot duoc
cai thién c6 y nghia (p < 0,05) so v&i nghiém thic
dbi chimg khong bon phén hitu co.

3.3. Ham lugng nitrat trong cai be xanh

Két qua phan tich ham lugng nitrat (NO3)
trong than cai be xanh ¢ thoi diém két thuc thi
nghiém, sau 50 ngay trong dugc trinh bay &
bang 6 cho thdy, ham lugng nitrat (NO3) ¢ vu 1
cua cac nghiém thirc phan u (compost) dao dong
tlr 235,67 - 297 mg.kg™! va & vu 2 ¢6 xu hudng
giam nhe, dao dong 236,0 - 253,7 mg.kg'l, khac
biét co y nghia théng ké (p < 0,05) giita cac
nghiém thic. Theo Té chic Y t& Thé giodi
khuyén cdo ham lugng NO;™ trong rau khong

duge qua 300 mgkg” tuoi [32]. Két qua phan
tich twong tac gitta cdc nghiém thic phén 1
(compost) va phan u (compost) c6 bé sung N, P,
K c6 su khac biét c6 y nghia théng ké (p < 0,05).
Ham luong nitrat tich iy trong than cdi cao hon
khi dugc bon tang dan luong phan N, P, K, diéu
ndy cho thiy chi st dung phan U (compost)
khong anh huong dén tich lity nitrat trong than
cai. Cac nghiém thae T1, T2 va T3 + 100% N, P,
K theo khuyén cédo c6 ham luong nitrat (NO;))
dao dong trong khoang 531,67 - 555,67 mg.kg™
déu vuot 6 - 10% ngudng cho phép ctia Bo Nong
nghiép va Phat trién nong thon theo Quyét dinh
s6 99/2008/QD-BNN [33] quy dinh ddi v6i ham
luong nitrat (NOj3) trong rau tbi da cho phép 1a
500 mgkg'. Nhu vdy khi st dung phan u
(compost) T2 va T3, chi nén bén 25% lugng
phan bén N, P, K theo khuyén céo.

Béng 6. Hi€u qua cdi thién ning suat cdi be xanh

NONG NGHIEP VA MOI TRUSNG - THANG 7/2026

- -1

Nhan t6 Nghiém thtrc \I/\L 013 (mg .li;gu ;
o T1(1:1,17:1,17) +0%N, P, K 2353° | 236,0°
L"E“(lzl;an T2 (1:1,08:1,08+5 % bibia) + 0% N, P, K 255,7° | 2453°
T3 (1:1,17 : 1,17 + 0,1% Bacillus subtilis) + 0% N, P, K 297,0° 253, 7%
TI(1:1,17:1,17) +25% N, P, K 433,7° | 421,6°
T1(1:1,17:1,17)+50%N, P, K 476,3° | 474,3°
TI(1:1,17:1,17)+ 100% N, P, K 531,7° | 544,5°
Cong thte | T2 (1:1,08: 1,08 +5 % bd bia) + 25% N, P, K 475,7° | 444.8°
phan T2 (1:1,08:1,08+5 % ba bia) + 50% N, P, K 486,0° | 474.4°
F(AXB)  "12(1:1,08: 1,08 + 5 % ba bia) + 100% N, P, K 555.7% | S71,1°
T3 (1:1,17 : 1,17 + 0,1% Bacillus subtilis) + 25% N, P, K 427.0° 432,1°
T3 (1:1,17 : 1,17 + 0,1% Bacillus subtilis) + 50% N, P,K | 470,0° | 4714
T3 (1:1,17 : 1,17 + 0,1% Bacillus subtilis) + 100% N, P, K | 555,0" 554,5%
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F(B) *
F(A)*F(A x B) * *
CV (%) 13,13 | 13,40

Ghi chii: a, b, ¢ la thé hién mirc ¢ ¥ nghia thong ké 6 mirc 5%; cong thirc N, P, K khuyén cdo cho

1 ha (70 kg N - 50 kg P,Os - 36 kg K,0).

4. KET LUAN

Phéan 1t (compost) dugc u theo ti 1€ T2 (1:
1,08: 1,08 + 5% ba bia) hodac T3 (1: 1,17: 1,17 +
1% Bacillus subtilis cfu 10%.g™), gitp gia tang
dam httu dung; lan hitu dung, kali trao d6i, gidm
ham luong chi.

~ Nang suit cai ting & nghiém thuc T2 va T3
két hop bon véi 25% va 50% phan N, P, K, dong
thoi ham luong nitrat (NO3') & muc an toan, dudi
ngudng gay hai cho sttc khoe con nguoi.

Phan u (compost) co trién vong trong nong
nghiép do thi va giup giam thi€u dugc moi trudng.
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EFFECT OF COMPOST, PRODUCING FROM AGRICULTURAL BY-PRODUCTS TO
GROWING MEDIUM, FOR CULTIVATING MUSTARD GREENS (Brassica juncea L.)
IN URBAN AGRICULTURE

VYo Van Binhl, Mai Linh Canhl, Vo Binh Nam’

! Applied Biology Faculty, Tay Do University

2Soil Science Faculty, Agriculture College, Can Tho University
Abstract

Urban agriculture plays an important role in providing safe and fresh food in the context of rapid
urbanization and the increasing demand for locally produced agricultural products. This study
evaluated the potential reuse of agricultural by-products, including coco peat, rice husk, sewage
sludge and beer residue, as growing substrates through composting. Three composting treatments
were conducted over 56 days: T1 (30% sewage sludge + 35% rice husk + 35% coco peat); T2 (30%
sewage sludge + 32.5% rice husk + 32.5% coco peat + 5% of beer residue) and T3 (T1 inoculated
with 0.1% Bacillus subtilis at a density of 10° CFU g™'). The resulting composts were used to grow
mustard greens (Brassica juncea L.) under four N, P, K fertilizer levels (0%, 25%, 50% and 100%
of the recommended rate). The results showed that T2 and T3 increased the availability of N, P,
and K compared with T1. Mustard greens yield in T3 was significantly higher (p < 0.05) than in the
other treatments. The highest yield was obtained when T2 and T3 were combined with 25% of the
recommended N, P, K rate, while T1 required 50% N, P, K to achieve comparable productivity.
Nitrate concentrations in mustard greens grown with 25 - 50% N, P, K remained below the safety
threshold for human consumption, indicating the potential of composted agricultural by-products as
sustainable growing substrates in urban agriculture.

Keywords: Beer residue, compost, mustard greens, sewage sludge, urban agriculture.
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