KHOA HOC & CONG NGHE

ANH HUGNG CUA PHAN HUU €O VI SINH TU PHU PHAM
CAY RAU DEN SINH TRUGNG VA NANG SUAT CUA
CAI BE XANH (Brassica juncea L.), MONG TO1 (Pasella
alba L.) VA RAU DEN DO (Amaranthus tricolor L.)
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TOM TAT

Nghién ctru duoc thyc hién nhim tan dung phu pham ciy rau dé san xuat phan hitu co vi sinh va danh
gia hiu qua sir dung san pham trén mot sb loai rau an la tai tinh Tay Ninh. Phan bon duoc san Xuét
bang phuong phap u hiéu khi tir hdn hop gdm 70% phu phim cay rau, 20% phan bo, 10% than sinh
hoc va 0,3% ché pham vi sinh. Sau 30 ngay U, san pham thu dugc dat tiéu chuén phan hitu co vi sinh
theo QCVN 01-189:2019/BNNPTNT, vé6i pH 6,49, do 4m 29,4%, chét hiru co 37%, ty 16 C/N 11,24 va
mat d6 vi sinh vét phan giai xenlulo dat 7,1 x 106 CFU/g. Két qua danh gia trén cai be xanh, rau den va
mong toi cho thay cac cong thure su dung phéan hiru co vi sinh déu cai thién sinh trudng va ning suit so
v6i ddi ching. Nang sut thyc thu cai be xanh dat 24.024-24.089 kg/ha, rau dén 13.789-13.830 kg/ha
va mdng toi 19.756-20.044 kg/ha, cao hon cong thirc d6i chig tuong tng 14 17.556, 12.850 va 17.322
kg/ha. Dang chi y, viée st dung phén hiru co vi sinh két hop giam 20% luong phan vo co van duy tri
nang suat tuong duong cong thirc bon day du phan hoa hoc. Két qua cho thay, phan hiru co vi sinh san
xuét tir phu pham ciy rau co tiém ning thay thé mot phan phén bén vo co, gop phin giam chat thai,
thiic ddy nong nghiép tuan hoan va huéng dén san xudt nong nghiép an toan, bén viing.

Tir khéa: Phu phim cdy rau, phdn hitu co vi sinh, Brassica juncea L., Basella alba L., Amaranthus

tricolor L..

1. BAT VAN BE

Nong nghi€p hitu co dugc xem la mot trong
nhirng hé théng san xuit nong nghiép bén viing,
g6p phan duy tri sttc khoe cua hé sinh thai nong
nghiép théng qua béo ton da dang sinh hoc, thic
day cac chu trinh sinh hoc ty nhién va nang cao
hoat dong sinh hoc cua dat [1]. Tuy nhién, san
xuat nong nghiép hién nay van phat sinh luong
16n phu pham, khong chi gay o nhiém méi truong
ma con lam lang phi nguon tai nguyén hiru co ¢6
thé tai st dung. Trong bdi canh nong nghiép van
la linh vuc phat thai khi nha kinh 16n tht hai ¢
Viét Nam, chiém khoang 19% tong lugng phat
thai qudc gia vao nam 2020 [2], viéc tan dung
phu phdm néng nghiép dé san xuit phan hiru co

vi sinh dwgc xem la giai phap phu hop nhim
giam chét thai, cai thién do phi déat va nang cao
hiéu qua str dung tai nguyén. Xa Rach Kién, tinh
Tay Ninh 13 viing san xuat rau an 14 c¢6 lwong phu
pham phat sinh dang ké nhung chwa dugc khai
thac hiéu qua. Do do, nghién cuu nay dugc thuc
hién nham danh gi4 anh huong cia phan hitu co
vi sinh tir phu pham ciy rau dén sinh truong va
nang suét ctia cai be xanh, mé)ng toi va rau dén,
g6p phan hoan thién moé hinh san xuit rau theo
hudng tudn hoan, an toan va bén viing.

2. NGUYEN LIEU VA PHUONG PHAP

2.1. Nguyén liéu

Phu phdm cdy rau dung trong nghién ctru
duoc thu gom tir cadc nong hd va hop tac xa san
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xuét rau tai xd Rach Kién, tinh Tay Ninh. Ché
phim vi sinh s dung trong thi nghiém gom
Trichoderma sp. (1,5 x 10® CFU/g), Bacillus sp.
(2,0 x 10° CFU/g) va Streptomyces sp. (1,0 x 10®
CFU/g), duoc cung cip boi Cong ty TNHH Cong
ngh¢ Cao Nong Lam. Cac giéng rau thi nghiém
gom: Cai be xanh m&, mong toi Mé Kong (TN1)
va rau dén do, do Coéng ty TNHH Thwong mai
Trang Noéng cung cép. Thi nghiém dugc thuc
hién tai Hop tdc xa Rau an toan Mudi Hai (Ap 4,
xd Rach Kién, tinh Tay Ninh).

2.2. Phwong phap nghién ciru

2.2.1. Xir Iy phu pham cdy rau dé san xudt
phdn bon hitu co vi sinh

Phu pham cay rau dugc xir Iy dé san xuat
phan bén hitu co vi sinh bang phwong phap u
hiéu khi & quy mé thyc nghiém. Thanh phan phdi
tron cua khéi @ gom: 70% phu pham ciy rau,
20% phan bo, 10% than sinh hoc va 0,3% ché
phim vi sinh theo cong thirc cia Nguyén Minh
Quang va cs (2025) [3]. Khdi 1t duoc bb tri dang
ludng véi kich thudc dai x rong x cao 1a 12 x 2 x
1,2 m, twong tmg khdi lwong khoang 3.000
kg/ludng. Khoi & dwoc thuc hién véi 2 1an lap lai
nham bao dam do tin cdy cua két qua thi nghiém.
Trong qua trinh 1, khéi 0 dugc duy tri diéu kién
hiéu khi bang phuong phap théi khi cudng buc
v6i luu lugng khi 0,3 L/phat/kg vat chat kho, viéc
thoi khi duoc thuc hién 3 lan/ngay, mdi lan kéo
dai 15 phat, mic thoi khi nay thugc khoing
thuong duge st dung trong 1 phan compost hiéu
khi va c6 thé duy tri nhiét do khdi 0 t6t hon so
v6i mirc thoi khi qua cao [4, 5].

Trong sudt qué trinh v, nhiét do khéi u duoc
theo doi va ghi nhan hing ngay tai cing mot thoi
diém bang cach thong qua tng dung IoT. Céac chi
tieu d6 am, pH, ham lugng cac bon va ham luong
dam dugc theo ddi dinh ky 5 ngay/lan. Mau duoc liy
ngau nhién tai 5 vi tri trong mdi khdi G dé phan tich.

Khi két thuc qua trinh @, san phidm phan bon
hiru co vi sinh dugc phén tich cac chi tiéu chit
luong gom pH, d6 am, ham luong chat hitu co,
dam tong sb, 1an dé tiéu, kali dé tiéu, Escherichia
coli, Salmonella, vi sinh vat phan giai xenlulo va
cac kim loai ning nhu: Pb, Cd, As, Hg. Cac chi
titu nay duoc ddi chiéu voéi QCVN 0l-
189:2019/BNNPTNT [6] dé danh gia chat lwong
va muc d6 an toan clia san phim sau 1.

2.2.2. Khao sat anh huong cua phdn hitu co
vi sinh dén sinh truong, phdt trién cia cdi be
xanh, m5ng toi va rau dén doé
Ddi véi mbi loai rau gdm cai be xanh, mong
toi va rau dén do, thi nghiém dugc bd tri voi 3
cong thirc nham danh gia hidu qua st dung phan
hiru co vi sinh tir phy pham cay rau va kha ning
giam luong phan bon vo co. CT1 (dbi chung) sir
dung phan hitu co truyén théng két hop 100%
phéan bon vo co theo tap quan dia phuong; CT2
sir dung phan hitu co vi sinh tir phy pham cay rau
két hop 100% phan bon vé co; CT3 sir dung phan
hiru co vi sinh tir phu pham cay rau két hop 80%
phan bon vo co. Mbi loai rau dugc bd tri trén 9
liép, kich thuéc 2 x 10 m/liép, twong tng dién
tich canh tac 180 m?; phan dién tich con lai 20 m?
ding 1am bo bao, 16i di k¥ thuat va khoang cach
cach ly, nang tong dién tich thi nghiém 1én 200
m?loai rau. Hat dugc gieo sa truc tiép lén dat
bang phuong phap gieo sa voi mat do trong 1a 40
cay/m2 dbi voi cai be Xanh 30 cay/m’ ddi v6i cay
mdng toi va 100 cay/m” ddi v6i cdy rau dén do.

Luong phén bon duogc tinh cho mdi 1iép 20 m?,
trong d6 & CT1 (dbi chimg) bon 16t 6 kg phan cut
va bon thuac 500 g ur€; & CT2 bdn 16t 6 kg phan
hitu co vi sinh tir phu phim cdy rau va bon thuc
500 g uré; & CT3 bon 16t 6 kg phan hitu co vi sinh
tir phu phdm cdy rau va bon thic 400 g uré, twong
mg 80% luong uré so véi CT1 va CT2. Cay trong
duoc tudi phun 2 - 3 lan/ngay tiy didu kién thoi
tiét. Theo di cac chi tiéu sinh truong, nang suét va
chit lwong theo Dias (2012) [7]; trong mdi 6 thi
nghiém, chon ngau nhién 10 cdy dé theo ddi chiéu
cao cay, s6 14, khoi lugng tuoi, tinh hinh sau, bénh
va cac yéu t6 cAu thanh ning suat. Thoi gian theo
ddi 1a 24 ngay ddi véi cai be xanh va 29 ngay ddi
véi rau dén do, méng toi. Nang suét thuc thu duoc
quy d6i theo cong thirc: Nang suit thuc thu (kg/ha)
= (Nang suét 6 thi nghiém/dién tich 6) x 10.000.
Chi tiéu chét luong duogc danh gia 13 ham luong
nitrat trong rau (mg/kg).

2.2.3. Xir Iy 56 liéu

Tat ca cac thi nghiém trong nghién ctru dugc
1ap lai it nhét 3 1an. S6 liéu duoc téng hop va tinh
toan bang phan mém Microsoft Excel 2021. Két
qua dugc trinh bay dudi dang gia tri trung binh +
d6 léch chuan (SD). Su khac biét co ¥ nghia
thong ké giita cac nghiém thirc dugc xac dinh
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bang phan tich phuong sai mot nhan tb (One-way
ANOVA), két hop kiém dinh Tukey bang phan
mém Minitab 17.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Dic tinh ly, héa va sinh hgc cua
nguyén li¢u

Viéc xac dinh dic tinh 1y, héa va sinh hoc cta
nguyén liéu dau vao co vai trdo quan trong trong
lya chon phuong phap xu 1y phu hop. Két qua &
bang 1 cho thiy, phu pham cay rau co do 4m rat
cao (89,79%), c6 thé gay bét loi cho qua trinh 1
do 1am giam d¢ thoang khi ctia khéi 1. Vi vy,
nghién ctru sir dung phdi tron v6i phan bo va than

sinh hoc nhiam diéu chinh 4m do, tang do toi xép
va cai thién diéu kién cho vi sinh vat hoat dong.
Ngoai ra, ca ba loai nguyén liéu déu khong phat
hién Pb, Cd, As, Hg, con Salmonella va
Escherichia coli chi xuat hién ¢ muc thip trong
phu phdm ciy rau va phan bo, khong phat hién
trong than sinh hoc. Két qua nay cho thay, cac
nguyén liéu sir dung co ban bao dam an toan cho
qua trinh san xuat phan bén hiru co. Phuong phap
1 phan (composting) két hop bd sung ché pham vi
sinh dugc xem 1a hudng xir 1y hiéu qua ddi véi
phé phdm néng nghiép va cac chat thai hitu co
khong nguy hai.

Bing 1. Pic tinh 1y, héa va sinh hoc ciia phu phim ciy rau, phan bod va than sinh hoc

Chi tiéu Phy pham cay rau Phan bo Than sinh hoc
pH 6,25 7,72 7,45
Am d6 (%) 89,79 11,38 15,42
Céc bon tong (%) 36,47 45,45 0,04
N t6ng s (%) 2,15 1,31 0,22
Pb (mg/kg) KPH KPH KPH
Cd (mg/kg) KPH KPH KPH
As (ug/kg) KPH KPH KPH
Hg (ug/kg) KPH KPH KPH
Salmonella (CFU/25g) KPH KPH KPH
Esc?érlé%h/lg) coli 9 10 KPH

Ghi chii: KPH: Khéng phat hién. Mau dwoc giri phan tich tai Vién Nghién ciu Céng nghé Sinh

hoc va Méi truong.

3.2. Két qua xir Iy phu phim ciy rau thanh
phan hitu co vi sinh bing phwong phap i hiéu khi

3.2.1. Sw thay déi nhiét dg cua khéi v

Trong qué trinh @ hiéu khi, nhiét d6 1a chi
tiéu phan anh muc d¢ hoat dong cua vi sinh vat
va cudng d6 phan hiy chat hitu co. Két qua ¢
hinh 1 cho thiy, nhiét d6 khdi u ting nhanh, duy
tri & muic 60,3 - 64,5°C tir ngay thir 3 dén ngay
thir 12 va dat cuc dai 70,2°C vao ngay thu 8.
Dién bién nay cho théy, su phéi tron nguyén li€u
hop 1y, bd sung vi sinh vat va dic biét 1a quy mo
khoi @ 16n da gép phan tang kha ning giir nhiét,
han ché that thoat nhiét ra moi truong va duy tri
pha wa nhiét trong thoi gian dai. Két qua cua
nghién ctru nay phu hop véi nhan dinh ciua Fan va
cs (2021) [8].

Nhiét dd (°C)

3 5 7 9 11 13 ;\t{:a:' 19 21 23 25 27 29

Hinh 1. Dién bién nhiét d9 ciia khoi o

3.2.2. Dién bién pH, do am, ham luong cac
bon, nito trong quda trinh u phan (composting)

Trong qua trinh 0 phén (composting), pH, do
am, ham luong cac bon, nito 1a nhiing yéu t6
quan trong vi ching chi phbi hoat dong cua vi
sinh vat va toc d phan hay chat hitu co. pH la
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mot trong nhitng yéu t6 quan trong chi phéi hoat
dong cua vi sinh vat trong qua trinh u phan. Gia
tri pH cua khéi 0 phu thudc vao thanh phan va
dac tinh cua nguyén liéu, khoang pH thich hop
cho qua trinh 0 hiéu khi thuong dao dong tir 6,5 -
8,5 [9]. Két qua ¢ bang 2 cho thdy, pH cua céac

nghiém thirc chi bién dong nhe theo thoi gian va
luon duy tri trong khoang 6,66 - 6,87. Khoang pH
nay gan trung tinh, thuan lgi cho sinh truong va
hoat dong cua vi sinh vat, qua d6 gop phan thuc
day qué trinh phan hay chit hitu co dién ra hiéu
qua [10].

Béng 2. Dién bién do am, pH, cac bon tong so, nito’' tong so ctia khoi i

s n Ngay sau u
Chi tiéu
0 5 10 15 20 25 30
56 4m (%) 6443+ | 5923+ | 50,06+ | 4431+ | 4245+ | 4037+ | 3829+
: 0 0,10 0,12 0,19 0,11 0,11 0,17 0,11
" 666+ | 675+ | 682+ | 687+ | 686+ | 686= | 687+
p 0,01 0,01 0,01 0,01 0,01 0,02 0,02
Cac bon téng s6 (%) | 3021 | 29885 | 2506+ | 2308+ | 2292+ | 22,50+ | 22,32+
880 (%) 1606 0,04 0.16 0,03 0,03 0,13 0,04
o 201+ | 196+ | 194+ | 190+ | 191+ | 1.89+ | 1,90+
X A 0 5 s 5 s 5 s s
Nito tong s6 (%) 0,01 0,03 0,01 0,03 0,02 0,01 0,01

Trong qua trinh @, d6 am cua khéi 0 giam tir
64,43% xubng 38,29% sau 30 ngiy, phan anh sy
mat nude do bdc hoi dudi tac dong cua nhiét sinh
ra tir hoat dong vi sinh vat va do nudc tham gia
vao cac phan tng phan giai chat hitu co. Xu
hudng nay phu hop voi nhén dinh ctia Tang va cs
(2023) [11] va Manea va cs (2024) [12], cho rang
d6 am thuong giam dan trong qua trinh  hiéu khi
khi cuong d6 phan huy tang 1€n. Gia tri pH chi
dao dong tir 6,66 - 6,87 va ludn duy tri gan trung
tinh, cho thdy méi truong khéi ¢ on dinh va thuan
loi cho hoat ddng cua vi sinh vat; khoang pH nay
cting phu hop vo1 ngudng thich hop cho qua trinh
U (composting) dugc tong hop boi Ji va cs (2023)
[9]. Ham luong cac bon téng sd giam manh tir
36,21% xudng 22,32%, cho thay cac bon hiru co
da dugc vi sinh vat st dung nhu ngudn ning
luong va chuyén hoa thanh CO: trong qua trinh
khoang hoa; xu hudng nay phii hop véi két qua
tong quan ciia Ye va cs (2023) [13]. Nguoc lai,

ham lugng nito tong s chi giam nhe tir 2,11%
xudng 1,90%, cho thidy muc that thoat nito thap
hon so véi céc bon, qua d6 gop phan lam giam ty
1¢ C/N va cho thdy khéi 0 dang chuyén dan sang
trang thai 0 6n dinh hon.

3.2.3. San pham phén hitu co vi sinh sau 30
ngay u

Sau 30 ngay 1, san phim phan hitu co vi sinh
dat cic chi tiéu chit luong theo QCVN 01-
189:2019/BNNPTNT [6]. pH, d6 4m, ham luong
chit hiru co va mat do vi sinh vat phan giai
xenlulo déu ndm trong giéi han quy dinh; cac chi
tiéu kim loai ning va vi sinh vat giy hai déu
khong phat hién hodc thdp hon ngudng cho phép.
Ty 1&é C/N dat 11,24 cho thdy san pham di on
dinh va phu hop str dung 1am phan bon. Két qua
nay khang dinh, phan hiru co vi sinh san xudt tir
phu pham céy rau dap tng yéu cau chét lugng va
an toan dé ing dung trong san xuét.

Bang 3. Pic tinh ciia phin hiru co vi sinh sau 30 ngay i

Chi tidu Phan hfruvco vi sinh QCVN 01-
tlr phu phim cay rau 189:2019/BNNPTNT [6]
pH 6,49 >5
Do am (%) 29.40 <30
DPam tong (nito tong) (%) 1,91 -
Chat hitu co (%) 37,00 >15

30
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(CFU/g)

Ty 1€ C/N 11,24 <12
Phét pho dang P,0s (%) 1,84 -
Kali dang K,0 (%) 1,37 -
As (ppm) <2,6 <10
Pb (ppm) KPH <200
Hg (ppm) KPH <2
Cd (ppm) KPH <5
Escherichia coli (CFU/g) KPH <1x10°
Salmonella (CFU/25 g) KPH KPH
Vi sinh vat phan giai xenlulo 7.1 % 10° > 1% 10°

Ghi chii: KPH: Khéng phat hién. Mau dwoc giri phan tich tai Céng ty C6 phan Chirng nhdn va
Giam dinh SaiGonCert.

3.3. Anh hwéng ciia phan hiru co vi sinh dén

sinh truéng va niang suat mgt so loai rau in la

Nhiam danh gia anh huong cta phan hitu co
vi sinh dén sinh trudng va nang suat cay trong, thi

nghiém dugc tién hanh trén ba loai rau n la gém:
Cai be xanh, mdng toi va rau dén. Céac chi tiéu
theo doi bao gébm: Chiéu cao cdy, sd 14, khdi
lwong tuoi va nang suét.

Bang 4. Chiéu cao ciy va s0 la ciia ba loai rau an 14 & cac cong thirc bon phin khac nhau

Loai rau Chiéu cao cdy (cm) S6 14 (14)
Cay cai 14
19NSG | 24 NSG | 29NSG | 14 NSG | 19NSG | 24 NSG | 29 NSG
be xanh NSG
CT1 6,4°+ | 154°+ | 26,2°+ ] 53+ | 65"+ | 7,57+ ]
0,4 0,3 0,3 0,5 0,5 0,6
CT2 728+ | 18,7+ | 27,7°+ i 5,6+ 7,28+ 8,8°+ i
0,2 0,2 0,2 0,5 0,4 0,4
CT3 7,00+ | 182%+ | 274+ i 53%+ 7,0+ 8,5+ i
0,3 0,3 0,3 0,5 0,4 0,5
Cay mong toi
CT1 44°+ | 90°+ | 202°+ | 30,0°+ | 3,5+ | 43*+ | 74°+ | 105"+
0,3 0,3 0,2 0,4 0,5 0,5 0,5 0,5
T2 54+ | 10,4+ | 23,5%+ | 349°+ | 32%+ 4,7 + 82a+ 11,5+
0,2 0,3 0,3 0,3 0,4 0,4 0,4* 0,4
CT3 5,0+ | 10,0°+ | 23,3*+ | 344+ | 3,5+ 4.8+ 8,0°+ | 11,2°+
0,2 0,1 0,3 0,4 0,5 0,5 04 04
Cay rau dén do
CT1 6,19+ | 20,7°+ | 255°+ | 295°%+ | 43"+ | 6,7°+ | 9,0°+ | 12,0°+
0,2 0,4 0,3 0,3 0,4 0,6 0,5 0,5
T2 6,9+ | 234% | 294°+ | 329+ | 45"+ 7,5+ | 10,1°+ | 13,4+
0,1 0,3 0,3 0,3 0,5 0,5 0,5 0,5
CT3 7,2°+ | 23,0°+ | 29.0°+ | 32,5+ | 4,6+ 7,3+ 9,8+ | 13,0°+
0,2 0,3 0,3 0,3 0,5 0,5 0,4 0,5

Ghi chu: Trong ciing mgt cot, cac gia tri trung binh mang chit cai giong nhau thi khéng c6 suw khéc
biét y nghia thong ké theo trac nghiém phdan hang Tukey, ¢ mirc y nghia o = 0,05. NSG: Ngay sau gieo.
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Két qua theo ddi cho thdy, sir dung phan hiru
co vi sinh tir phy phdm cay rau (CT2 va CT3) déu
thac day sinh truéng cua cai be xanh, mong toi va
rau dén do so voi CT1 dbi ching, thé hién qua sy
gia tang chiéu cao ciy va sb 1, dic biét tir 19 NSG
trg di. O cai be xanh, chiéu cao cay tai 24 NSG dat
27,7 - 27,4 ecm ¢ CT2 - CT3, cao hon CT1 (26,2
cm), dong thoi so 14 tang ttr 7,5 14/cay 6 CT1 1én 8,8
- 8,5 la/cay; & mong toi, chidu cao ciy tai 29 NSG
dat 34,9 - 34,4 cm so v6i 30,0 cm & CT1 va sb 14
tang tir 8,5 1én 9,5 - 9,2 l&4/cay; tuong ty, & rau dén

do, chiéu cao cay tai 29 NSG dat 32,9 - 32,5 cm,
cao hon CT1 (29,5 cm), s6 14 tang tir 12,0 1én 13,4 -
13,0 1a/cay. Két qua nay cho thay, phan hitu co vi
sinh tir phu pham rau dé cai thién kha ning cung
cap dinh dudng cho cdy, qua d6 thic diy sinh
truong than 1a. Két qua ciing cho thay, giita CT2 va
CT3 sai khac vé cac chi tiéu sinh truong khong 16n
va phan 16n khong c6 ¥ nghia théng ké, nhu vay
phéan hitu co vi sinh tir phu phdm cdy rau c6 kha
ning hd tro gidm 20% luong phan vo co ma van
bao dam cay sinh truong tt.

Bang 5. Khoi lwong cdy va ning suit ciia rau dn la ¢ cic cong thirc bon phan khic nhau

Loai rau Khéi luong Ning suét 6 Ning sudt thyc té ’ Néng suat
‘ cay (g) (20 m?, kg) (kg/ha) Iy thuyét (kg/ha)
Cay cai be xanh

CTI1 54,49°+ 0,5 35,12°+ 0,17 17.556"+ 87 21.796"+ 197

CT2 63,18+ 0,7 48,18 + 0,73 24.089% + 364 25.272°+ 291

CT3 62,79°+ 0,2 48,06+ 0,14 24.024*+ 71 25.118%+92
Cay mong toi

CTI 70,75°+ 0,23 34,65+ 0,07 17.322°+ 34 21.223°+ 70

CT2 78,09°+ 0,07 40,09%+ 0,07 20.044%+ 34 23.426"+ 21

CT3 77,97°+0,16 39,517+ 0,26 19.756% + 347 23.391°+ 86
Cay rau dén

CTI1 16,06°+ 0,12 25,70+ 0,44 12.850°+ 147 16.060° + 120

CT2 18,03*+ 0,18 27,66+ 0,15 13.830°+ 218 18.030°+ 178

CT3 17,91°+ 0,13 27,584+ 0,17 13.789% + 87 18.000° + 129

Ghi chu: Trong cung mgt cot, cac gia tri trung binh mang chi cdi giong nhau thi khéng c6 sw khdc
biét y nghia thong ké theo trac nghiém phdn hang Tukey, ¢ mirc y nghia o. = 0,05. NSG: Ngay sau gieo.

Bang 5 cho thdy, cac cong thire st dung phan
hiru co vi sinh tir phu pham cay rau (CT2 va
CT3) deu cho xu hudng ting khéi luong ciy va
nang suét & ca ba loai rau so voi CT1. Trén cai be
xanh, khoi Iugng cay ¢ CT2 va CT3 dat 63,18 va
62,79 g/ciy, cao hon CT1 (54,49 g/cay); nang
suat thyc thu dat 24,09 va 24,02 tin/ha, so voi
17,56 tan/ha & CT1. Tuong tu, trén rau dén do,
khéi lugng cay & CT2 va CT3 dat 18,03 va 17,91
g/cay, cao hon CT1 (16,06 g/cdy), trong khi nang
suét thyc thu dat 13.803 va 13.789 kg/ha, cao hon
mirc 12.850 kg/ha cua CT1. Pbi v6i cidy mong
toi, khdi lugng cdy & CT2 va CT3 dat 78,09 va
77,97 g/cay, cao hon CT1 (70,75 g/cay), trong

khi ning suit thuc thu dat 20.044 va 19.756
kg/ha, cao hon muc 17.322 kg/ha ctia CT1. Nhu
véy, phan hiru co vi sinh tir phy pham cay rau cd
tiém nang thay thé 20% lugng phén v6 co ma van
duy tri t6t sinh trudong va ning suat cdy trong. Két
qua nay phi hop voi xu hudng chung cua nhiéu
nghién ctru trude ddy, khang dinh phan hitu co vi
sinh ¢6 tiém ning thay thé mot phan phan vé co,
nhung van duy tri hiéu qua san xudt rau an 4. Két
quéa nghién ciru nay phi hop véi mot s cong bd
vé st dung phan hiru co va phan hiru co vi sinh
trén rau an 1a. Trén cay mong toi, két qua nghién
ctru ciia Tran Thi Minh Hang va cs (2020) [14]
cho thiy, phan hitu co vi sinh c6 thé thay thé 50%
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phan v6 co ma cdy van sinh truong t6t va cho ning
suat cao hon cac cong thirc khac. Tuong tu, trén
ciy cai be xanh, két qua nghién ciru cia Pham Thi
Lé Thuy va cs (2020) [15] ghi nhén, viéc st dung
phan hiru co bén 16t thich hop c¢6 thé nang cao
ning suit san pham, trong d6 t6 hop gidng Phu
Noéng va phan hiru co Qué Lam dat 31,43 tin/ha
va hiéu qua kinh té cao nhét ¢ thoi diém 45 NSG.
D6i voi rau dén do, két qua nghién ctru ciia Ban

Modng toi

Vin Kién va cs (2023) [16] ciing cho thiy, b6 sung
dung dich dinh dudng hitu co' lam tang c6 ¥ nghia
thong ké cac chi tiéu sinh trudng, ning suit va
chit luong so vai ddi ching. Nhin chung, két qua
nghién ciru ndy phu hop véi cac két qua nghién
clu trude, dong thoi cho thdy phan hiru co vi sinh
¢6 kha ning thay thé 20% lugng phan v co ma
van bao dam sinh trudéng va nang suit cia cai be
xanh, mong toi va rau dén do.

Hinh 2. Ciy mong toi, rau dén va cai xanh tai thoi diém 24 NSG

Bang 6. Anh huéng ciia cac hrgng phin dén du hrgng nitrat trong cai xanh, mdng toi va rau dén

STT Cong thirc phén bon Du lugng NO3™ (mg/kg rau tuoi)
Caibe xanh | Mongtoi | Raudéndo
1 | CT1 (phan cut + 100% phan v co) 609,34 504,27 363,21
2 | CT2 (phan hiru co vi sinh tir phuy pham cay 555,79 178,61 299,16
rau + 100% phan vo co)
3 | CT3 (phén hitu co vi sinh tir phy pham cay 407,90 400,35 118,19
rau + 80% phan vo co)

Ham lugng NOj; trong rau tuoi chiu anh
hudng boi mic bon phén va co sy khac biét giira
c4c loai rau. B sung phan hitu co vi sinh tir phu
pham cdy rau nhin chung lam giam du luong
nitrat so v6i cong thic dbi ching sir dung phén
cut ket hop 100% phan vo co. Pidu nay cho thay,
nguon phén hitu co vi sinh ¢6 thé gop phan diéu
tiét kha nang cung cip dam theo hudng 6n dinh
hon, tir d6 han ché su tich Iy nitrat trong mo rau.
Mic du ¢6 su bién dong gitra cac loai rau va cong
thirc bon, toan b gia tri NO; ghi nhan trong
nghién ctru déu thap hon 1.500 mg/kg rau tuoi,
cho thiy san pham van bao dam yéu ciu an toan

theo ngudng quy dinh cua sé Quyét dinh
867/1998/Qb-BYT [17]

4. KET LUAN

Da san xuét dugc phan hitu co vi sinh bang
phuong phap u hiéu khi tir hén hop gdom 70%
phu pham ciy rau, 20% phéan bo, 10% than sinh
hoc va 0,3% ché phém vi sinh. Sau 30 ngay u,
san pham dat tiéu chuan phan hiru co vi sinh
theo QCVN 01-189:2019/BNNPTNT, voéi pH
6,49, 46 Am 29,4%, chat hitu co 37%, ty 16 C/N
11,24 va mat d6 vi sinh vat phan gidi xenlulo
dat 7,1 x 10° CFU/g.
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Danh gia phan hitu co vi sinh trén cai be
xanh, rau dén d6 va mong toi cho théy, cac cong
thire sir dung phan hiru co vi sinh déu cai thién
sinh truéng va nang suit so v6i cong thirc d6i
ching. Nang suét thuc thu trén cai be xanh dat
24.024 - 24.089 kg/ha, trén rau dén do dat
13.789-13.830 kg/ha va trén mong toi dat 19.756
- 20.044 kg/ha, déu cao hon cong thirc dbi ching
tuong Ung la 17.556, 12.850 va 17.322 kg/ha.
Pong thoi, viée st dung phan hitu co vi sinh két
hop giam 20% luong phin vo co van bio dam
ning suit twong dwong cong thic bén day du
phan v6 co. Phéan hitu co vi sinh tir phu phdm cay
rau ¢6 tiém ning thay thé mot phén phén vo co,
gop phan gidm chat thai va thic day nong nghiép
tuan hoan, an toan va bén viing.

LOI CAM ON

Nghién cuu nay dwoc thuc hién trong khuon
khé dé tai “Phdt trién quy trinh san xudt phdn
hitu co tdn dung phé phu pham néng nghiép cho
cdc ving trong rau tai xd Long Cang va Rach
Kién, tinh Tdy Ninh”. Nhém tac gia tran trong
cam on S6 Khoa hoc va Cong ngh¢ tinh Tay Ninh
dd tai tro kinh phi va tao diéu kién thudn loi dé
nhom thuwc hién va hoan thanh nghién cuu nay.
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EFFECTS OF MICROBIAL ORGANIC FERTILIZER PRODUCED FROM VEGETABLE
RESIDUES ON THE GROWTH AND YIELD OF Brassica juncea L., Basella alba L. AND
Amaranthus tricolor L. IN RACH KIEN COMMUNE, TAY NINH PROVINCE

Nguyen Minh Quang!, Dang The Hien', Phan Huu Tin',

Nguyen Thi Thuy Trang', Vo Thi Thuy Hue?, Huynh Van Biet'

'Research Institute for Biotechnology and Environment

- Nong Lam University - Ho Chi Minh City

Faculty of Biological Sciences - Nong Lam University - Ho Chi Minh City
Abstract

The study was conducted to utilize vegetable crop residues for producing microbial organic fertilizer
and to evaluate its effectiveness on several leafy vegetables in Tay Ninh province. The fertilizer was
produced by aerobic composting using a mixture of 70% vegetable crop residues, 20% cow manure,
10% biochar and 0.3% microbial inoculant. After 30 days of composting, the resulting product met the
standards for microbial organic fertilizer according to QCVN 01-189:2019/BNNPTNT, with a pH of
6.49, moisture content of 29.4%, organic matter content of 37%, a C/N ratio of 11.24 and a cellulolytic
microorganism density of 7.1 x 10° CFU/g. Evaluation results on mustard greens, amaranth and
Malabar spinach showed that all treatments using microbial organic fertilizer improved growth and
yield compared with the control. Actual yields reached 24,024 - 24,089 kg/ha for mustard greens,
13,789 - 13,830 kg/ha for amaranth, and 19,756 - 20,044 kg/ha for Malabar spinach, all of which were
higher than those of the control treatment at 17,556, 12,850 and 17,322 kg/ha, respectively. Notably,
the application of microbial organic fertilizer combined with a 20% reduction in chemical fertilizer
still maintained yields equivalent to those under the full chemical fertilizer treatment. These results
indicate that microbial organic fertilizer produced from vegetable crop residues has the potential to
partially replace inorganic fertilizers, thereby contributing to waste reduction, promoting circular
agriculture, and moving toward safe and sustainable agricultural production.

Keywords: Vegetable residues, microbial organic fertilizer, Brassica juncea L., Basella alba L.,
Amaranthus tricolor L..
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