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TOM TAT

Nghién cieu duwoc thiee hién nham dénh gid chat lwong phdn hitu co va
hiéu qud doi voi cdy trong. Vat liéwii'la chdt thdi hitu co diege phdn
loai va co sw dl_mg nam Trichoderma. Thi nghiém thyc hién trén mé u
thé tich 0,144 m’, ¢ hai nghiém thite-cé b6 sung nam Trichoderma véi
lzeu lwong 20 g/m va khong ding ché pham Sau 60 ngay u, cac chi
$6 nhir nhiét @3, am dg, PH sutgiam thé tich, cac-bon tong, ni-to tong
o hai nghi¢m thirc giam dan theo thoi gian; nguoc lai, tong dam, tong
lan dé tiéu tang. San phdm phdn sau i cé pH, dé am, tong cachon,
tong nito, tong photpho theo thir tw la 7,93, 34,2%, 15,18%, 1,52%,
2,65%. Mé i quy m6 [on ngoai thirc té véi khoi lwong i xdp xi 9,0 tan
ciing dwoe thiec hién va cho két qua tuong dong véi két qua ghi nhdn
o thi'nghiém. Quy trinh san xudt phdan compost dwoc dé xudt théng
qia két qud nghién civu nay.

Tir khod: Rdc thai hitu co, nam trichoderma, quy trinh i phdn

ABSTRACT

Production of compost from municipal solid waste was conducted to
evaluate the quality of organic fertilizer and its effect on plant. Input
material was sorted organic waste and used Trichoderma fungi as
additional microorganism. The experiment was carried out on an
incubation batch of 0.144 m3, in two treatments without and with
inoculum of Trichoderma at a dose of 20 g/m3. After 60 days of
incubation, the operational parameters such as temperature, humidity,
PpH, volume loss, total carbon, and total nitrogen in the treatments
decreased gradually over time; In contrast, total nitrogen and total
digestible phosphorus increased. Compost product with pH, moisture,
total carbon, total nitrogen and total phosphorus was pH 7.93, 34.2%,
15.18%, 1.52% and 2.65%, vrespectively. Large-scale batch
composting with a volume of approximately 9.0 tons was also
conducted and operational results were similar to those observed in
the experimental scale. An operational composting process is
recommended through the results of this study.

Keywords: Municipal organic waste, trichoderma,

composting process

operational
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1. GIOI THIEU

Luong phat sinh chat thai rén sinh hoat
(CTRSH) trung binh hang ngay 1a 64.658 tan/ngay;
trong do, ty 1€ thu gom va xir ly CTRSH tai khu vuc
d6 thi trung binh dat 92% va khu vyc ndng thon dat
66%, v6i khoang 71% duoc chon lap (B Tai
nguyén Mai truong (TNMT), 2020). Luong chat
thai ran cia khu vuc dong bang song Ciru Long
(PBSCL) chiém khoang 14,6% ca nudc (twong
duong 9.429 tn/ngay). Ty 1¢ thu gom CTRSH trung
binh nam 2019 tai khu vuc PBSCL thép hon cua ca
nude, chiém 88,3% (khu vuc d6 thi) va 49,1% tai
khu vye nong thon. O tinh Long An, lugng chit thai
rin sinh hoat d6 thi thu gom hang ngay 1a 585
tan/ngay, phéan 16n dang chuyen dbi sang cong nghé
dbt rac phat dién v6i mot phan dang kéu goi dau tu
cho cong nghé G phan tai thi trin Tan Hung, huyén
Vinh Hung, huyén M¢c Hoa va thi xa Kién Tuong
(S6 TNMT Long An, 2020).

Chon 14p van con 1a giai phap xir Iy chinh chiém
54% so v6i lugng chat thai rin phat sinh, khoang
83% so voi lugng chét thai ran thu gom & khu vire
DBSCL va udc tinh mbi nim viing nay can dién tich
tir 26 dén 52 ha dét cho viéc chon 1ap (Hoang va ctv.,
2014). O ving PBSCL, chi ¢6 2,93% rac thai sinh
hoat thu gom dugc U phan compost. Mit khac, viéc
quy hoach va chon vi tri bai rac cho khu vuc déng
bang rat kho khin do van dé dia hinh thap va thiéu
dat. Trong diéu kién d6, anh huong cia bién ddi khi
hau va nudc bién dang co thé s& lam.cho'cac tac
dong moéi truong su thiéu hut quy dat thém nghiém
trong (Hoang va ctv., 2014).

Chét thai sinh hoat 6 tinhLong An c6 ty 1& hitu
co chiém 62% (Pfaff-Simoneit et al;, 2021); v6i ty
1¢ hitu co cao thi phan hiy sinh hoc 1a giai phap thich
hop nhét (Haug, 1991).

Céc giai phap thu.hdi, tai ché trong d6 c6 1 phan
compost ganday dugc d& cap nhu mot trong cac giai
phap tiép can kinh t& tudn hoan (Bekchanov &
Mirzabaey, 2018; Sulewski, 2021). Tuy nhién, Khu
vucBBSCL hién nay chi ¢6 duy nhit nha may xir Iy
chat thai tdn & thanh phd Soc Trang va ving lan can
con duy tri san xuat (S6 TN&MT tinh Séc Tring,
2020) va chét lugng phan U can phai dwoc cai thién
dé cung cép cho thi trudng. Phan compost hay phan
hiru co 1a san pham duoc tao thanh tir qua trinh phén
huy chat hitu co (CHC), sir dung dé cai tao dat trong.
Nhiéu nghién ctru phan hiru co san xut tir lyc binh
(Puc va ctv., 2014; Coéng va ctv., 2021), phan hitu
CO tir rac sinh hoat (Toan, 2010),... Tuy nhién, hién
nay phan hitu co tir rac sinh hoat van chua dugc sir
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dung rong rii do thiéu thi truong va do théi quen sir
dung phan héa hoc (Tung, 2020).

Do d6, giai phap hiéu qua dé chuyén hoa chat
hitu co thanh phan compost 13 rit can thiét va d6 1a
co s¢ dé thuc hién nghién ctru ndy nhim cai thi¢n
chat lwong phan gop phan dwa phan hiru co tir rc
sinh hoat vao thuc tién va déng gop cho tuin hoan
va tai ché rac thai hitu co.

2. PHUONG PHAP NGHIEN CUU

Thi nghiém u compost dugc b6 tri tir.rac sinh
hpat hitu co trén cac khoi i dong nhat.dé xac dinh
téq dd hoai muc cua vat liéu 0 va danh gia
chat luong phén co6 so sanh . vgi '‘QCVN 01-
189:2009/BNNPTNT va X8y dung quy trinh san
xuat phan hiru co.

2.1. Phwong tién va phwong phap

2.1.1. Phwong tién nghién ciru

Phuong ti¢n nghién ctiru gom: thung nhya 0,144
m? can; nhiét ké, sang kich thuéc 16 4 — 5 mm xac
dinh kich thudce hat trong qua trinh .

a. Chudn bi vit liéu

— “Nguyén liéu: rac hiru co dugc thu gom tir du
an phan loai chat thai ran tai thanh phd Tan An (tinh
Long An), van chuyén vé cac diém thi nghiém tai
Can Tho, phan loai lai va tron déng nhat;

—  Ché pham sinh hoc ndm Trichoderma (Trico-
DHCT, Truong Nong nghiép — Pai hoc Can Tho) c6
mat do 108 bao tir/g san phdm, dang kho, liéu luong
chuin 20g/m?, han st dung 1 nam.

— Hat giéng rau mudng va cai ngot dwoc cung
cap boi trang trai Trang Nong véi thoi gian thu
hoach rau muong 1a 23-30 ngay va cai ngot 25-30
ngay. Pat sach tai khu thyc nghiém cia Khoa Moi
treong va Tai nguyén thién nhién. Phan compost 1a
san pham u thu duogc tir cac nghiém thirc (NT) thuc
te.

b. BG tri thi nghiém 1 phdn

—  Tién hanh b tri thi nghiém

M6 hinh U thi nghiém 14 cac thing xbp c6 kich
thude 60 x 40 x 60 cm (V=0,144 m®), duoc bd tri
ngiu nhién. Day thing dwoc thiét ké c6 vi ludi va co
hé thong thoat nudc ra bén ngoai va hoan luu nudc
ri (twdi am). Nguyén lidu u duge 1én vira chit va véi
chiéu cao 55 cm. Nhu vay, thé tich cua vat liéu chira
trong thung u 1a V= 60cm*x40cmx55cm. Nguyén vat
liéu 1 mdi mé duge chuéan bi sin véi khdi lugng 1a
80 kg/nghiém thirc. Nghiém thuc thuc nghiém co
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kich thuéc lubng DixRixCr= 7,2 x 2,5 x 1,0 m
(khoi luong 8.908 kg).

Nap - nap lidu

i

* Blom
.-
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+— glocm ———»
Hinh 1. Hinh dang khdi i

Thi nghiém duoc bd tri hoan toan ngau nhién véi
3 lan lap lai & mdi nghiém thirc, chat hitu co 1a
nguyén lidu 0 chinh két hop véi nam trichoderma.
Nghiém thie 1 (CHC): khong st dung trichoderma;
Nghiém thitc 2 (CHC-trico): c6 st dung
Trichoderma; Nghiém thic thyc nghiém (CHC-
trico_tn): ¢6 str dung Trichoderma, 1 lan lap. Nhiét
dd va am do trong qua trinh U dugc ghi nhén hang
ngay & thoi gian dau va 2-3 ngay/lan ¢ thoi gian on
dinh.

Thi nghiém duoc bd tri hoan toan ngau nhién véi
3 lan lp lai & mdi nghiém thirc, chat hitu co la
nguyén lidu 0 chinh két hop véi nam.trichoderma.
Nghiém thtrc 1 (CHC): khong sur dung trichoderma;
Nghiém thic 2 (CHC-trico): ¢6. st dung
Trichoderma; Nghiém thtc thyc nghiém (CHC-
trico_tn): ¢6 str dung Trichoderma, 1 lan lap. Nhiét
dd va am do trong qué trinh-t dugc ghi nhan hang
ngay & thoi gian dau va2-3 ngay/lan ¢ thoi gian on
dinh.

— Cich thire i:Khu b tri thi nghiém rong 24
m? nén bang phang bang bé tong va c6 mai che. Cac
nguyén liéu gom CHC duogc tron déu, cin khoi
luong va cho vao thung 144 L. Cac nghiém thirc c6
sudung nam Trichoderma—PHCT (Tric6-DHCT)
v6i liéu luong 20 g/m’ u. Bat dugc phu quanh 1én bé
mit nhdm han ché thoat nhiét o va giam bdc thoat
hoi nude. Cac nghiém thire G dugc bd tri ngau nhién,
khoang cach nho nhat giita cac nghiém thirc 1a 0,4
m.

—  X6i ddo: x6i dao thi cong 1 lan/tudn hang
tuan nham cung cap oxy dé cac vi sinh vat hiéu khi
phan giai chét hiru co va ddng nhit cac vat liéu trong
mé u. Ngoai ra, x4i ddo con lam cho nguyén li¢u toi
xép, bde thoat hoi nude duoc tdt hon, cac khu vue
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trong mé u dugc dao tron déu. Trong qua trinh xdi
déo, am d6 duoc kiém tra va tién hanh thém nudc dé
diéu chinh 4m do & khoang 60-70%, x¢i dao 2-3 lan
va b tri vat liéu tré lai trong hoc 1. Bét dau tuan thir
5, ngung thém nudc dé giam am do cho mé u két
hop x6i déo cho dén ngay 60 va dén khi do 4m nho
hon 35%. Dbi v6i mé 1 thuc té, x6i dao thuc hién
tuong tu nhung bang xe co gidi co gau xuc lat.
c. B tri thi nghiém trong cdy

— Thi nghiém trong nha ludi dugebd.tri-theo
thé thirc khdi hoan toan ngiu nhién véi 3.nghiém
thac NT1 (100% phéan 0 ~1,6 kg/m?, 'NT2 (50%
phan u ~0,8 kg/m? va NT3 (0% phan u - 1a nghiém
thirc ddi chimg). Cay dugc trong, twdi 2 lan/ngay
cho dén ngay thu hoach (trir ngay mura); chi st dung
phan hitu co, hoan toan khong st dung phan hoéa hoc
va thudc trir sau (batsau khi phat hién).

— Thoi‘gian thue hién 30 ngay (rau mudng va
cai ngot). Chidurcao cdy, duong kinh than, s6 14, s6
chdi, do dai 1a, durge theo ddi va lay chi tiéu tir khi
cay dugc 15 ngay dén 30 ngdy (ngay thu hoach) sau
trong. Ning sudt cay trong (kg/m?) duoc tinh 1a khdi
lugng san pham thu dugc trén 1 m? trong qua trinh
tréng.

Phén sinh hoc sau qua trinh 0 dugc st dung dé
tréng cay, hai loai cay dugc chon dé trong véi phan
la rau muéng (RM) va cai ngot (C) véi 3 nghiém
thire khac nhau: NT1 (100% phén hitu co), NT2
(50% phan hitu co), NT3 (khong dung phan hitu co).
Ky hiéu NT1_RM, NT2 RM, NT3 RMvaNTI C,
NT2_C,NT3_C la cac nghiém thtc 1, 2, 3 trén loai
rau mudng va cai ngot.

2.1.2. Phwong phdp thu va phan tich mau

a. Phwong phdp thu mau

Vit liéu 1 phan sau khi phéi tron déu, mau duge
liy theo phuong phép ldy mau va chuan bi miu dbi
véi phan bon (10TCN 301-2005 cua B9
NN&PTNT); tién hanh 1y 10 miu nhé (khoang 200
g/mau) riéng biét tai cac vi tri khac nhau ciia déng o
cho dén khi dugc khoang 2 kg, tron lai thanh 1 mAu,
mau duoc liy theo phuong phap dudng chéo cho
dén khi du 1 kg mau. Mau nguyén liéu dau vao va
mAu trong qua trinh 0 duoc lay theo timg nghiém
thirc 1, chira trong tGi mau, ghi ma s6 va chuyén vé
phong thi nghiém.

b. Cdc chi tiéu phan tich
— Trong qua trinh u, theo ddi va phén tich cac
chi s6 4m @0, pH, nhiét do, tong cacbon, tong nito,

t01~1g phétpho, kali va, Salmonella. Thoi gian thu
mau va phan tich mau dugc thyc hién & trudc thi
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nghiém, ngay thir 15, 30, 45 va 60 sau khi bat dau
thi nghiém. Nhiét d6 va d6 4m duoc theo doi hang
ngiy 6 thoi gian dau, & giai doan on dinh do cach 2-
3 ngéy/lén. Céc chi tiéu kim loai nang (Cd, Pb, Cr,
Cu, Ni, Zn, Hg, As), kich thudc nguyén li¢u va do
chin dwoc danh gia sau khi két thiic qué trinh 4 (ngay
60).
c. Phwong phdp phdn tich mau

Céc thi nghiém chit hitu co c6 va khong cé sir
dung trichoderma dugc thuc hién tai phong thi
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nghiém Xt 1y chét thai rin va Xu 1y chét thai ran
tién tién (RLC); thi nghiém thuc té (Ntt) bd tri tai
nha may xi 1y rac thai xd Poéng Thing, huyén Co
Do, thanh phd Can Tho. Mau dugc phan tich tai
trung tim CATECH-Can Tho va tai phong thi
nghiém Xt 1y chét thai rin va Xir Iy chét thai ran
tién tién.

Bing 1. Phuwong phap phin tich cic chi sb 1y, héa, sinh hoc

TT  Chi tiéu Pon vi Phwong phap xac dinh

1 DPoam % Say ¢ 105°C dén khéi lugng khong doi

2 Nhiétdd e Nhiét ké

3 pH May do pH, ti 1€ pha loang 1:2;5

4 Chit hitu co %C Phuong phap Walkley-Black

5 TN %N Phuong phap Kjeldahl

6 TP 9%P,0s Phuong phép-so mautrén may quang phé & budc

song 82‘30 nm i

7 Kali cmol(+)/ke Il?tc;lclhb;a{ngOBaCb 0,1 M, do trén may hap thu nguyén tir
Samonella CFU/mL Phuong phap dém khuan lac

g  Kim loaingng (Cd, Pb, /K Ph hap AOAC 975.03
Cr, Cu, Ni, Zn, Hg, As) mghe tong phap e

10 Puodng kinh mm Phuong phap riy sang

3. KET QUA VA THAO LUAN

3.1. Khio sat cic yéu to anh huong dén qua
trinh @ compost

3.1.1. Nhiétdj va am do

O giai doan sau (tir ngay thir.26 tré di), nhiét do
6 nghiém thuc khong c6 trichoderma con duy tri cao
hon nghiém thtrc c6 trichoderma. Bidu nay cho thay
rang, & NT ¢6 st dung Trichoderma, cic qua trinh
phan hity tot hon & NT khong.co Trichoderma & giai
doan trudc 26 ngay; vi vay, giai doan sau ngay 26,
cac qua trinh phan‘huy chét hiru co khong con nén
nhiét 6 & giai doan sau ngay 26 giam thap hon &
NT khoéng c6 trichoderma. Nhiét d§ cao 50 — 62°C
dugc duy tristrong hon 3 tudn dau ¢ NT su dung
Trichoderma cho thiy cac loai vi sinh vat ua nhiét
phat trién manh va phan hily chat hiru co rat nhanh
(Marco.de B, 1996); ngugc lai 6 NT khong st dung
Trichoderma c6 nhiét do thép hon va cac vi sinh vat
wa nhiét han ché hon.Ban diu NT khong st dung
Trichoderma c6 am do 70,4% con NT st dung
Trichoderma c6 4m d6 53,2% nén c6 bd sung am
>60% nam trong khoang thich hop cho vi khuén
hiéu khi hoat dong (Konstanczak, 1999; Viét va ctv.,
2013). D6 4m sau d6 giam dan theo thoi gian va &
ngay cudi cing dat 1an luot 13 44,5 va 30,9%. Am
d9 cia NT khong su dung Trichoderma con cao

(44,5%) 14 do nhiét d6 ciia mé & nay thap hon va kéo
dai hon. Am d6 NT st dung Trichoderma dat yéu
cau va twong dong voi két qua nghién ciru cua
Phuong (2011) 1a 4m do trong qua trinh & giam tir
53,28% dén 30,94% sau 60 ngay va Linh (2012) am
d6 giam tir 64% dén 31% sau 70 ngay.
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va khong co sit dung Trichoderma
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3.1.2. pH

pH & ca 2 nghiém thirc déu & gia tri trung tinh,
dao dong trong khoang 6,1-7,9 (Hinh 3).

Thuong & giai doan dau, khi c6 sy chuyén hoa
clia chat hitu co thanh a-xit hitu co, gié trj cua pH s&
giam; nhung c6 thé do thoi gian i ban dau cham nén
¢6 thé anh huong dén qué trinh sinh a-xit vi thé cac
gia tri pH khong giam. Sau giai doan thich nghi, pH
tang dan va on dinh ¢ ngudng khoang pH 7,6-7.9.
Diéu nay ciing phii hop véi ngudng pH thich hop
cho qué trinh phan huy chat hiru co pH tir 5,5-9,0
(Robertet al., 1992).

Dién bign pH cla cic nghiém thire G
85
8.0
75 -
0 = - ~

I 65 B #

[ A1)
55
5.0
45

40
o 5 W 15 20 25 30 35 40 45 S50 55 &0

Théri glan (ngay)

= NTL NT2

Hinh 3. Dién bién pH theo thoi gian giira cic
nghiém thirc

Qua theo ddi cac yéu t6 anh hudng dén sy phan
hity ctia chat hitu co trong cac nghi¢m thirc ve nhiét
d6, am dg, pH cho thay cac y€u to nay deu thich hop
cho G compost c6 x6i dao. Khong co su bien dong
16n vé nhiét d9, am dg, pH gitra cac nghiém thuc.

3.2. Khi ning hoai muc ciia chit hitu co

trong cac nghiém thikc

3.2.1. Suw thay doi thé tich (% thé tich con lai so

voi ban dau)

Sut giam thé tich 1a mot chi tiéu danh gia kha
nang phan huy cta cac nguyén liéu 0. Cac gia tri
chiéu cao va thé tich diroc ghi nhan, tinh toan va thé
hién trong Hinh 4.

Trong giai.doan 1, chidu cao ciia NT khong sir
dung trichoderma va NT st dung trichoderma ban
daula’s5 em va 0,132 m?® giam 1an luot & ngay 30 1a
35 cm'va 34 cm va dén ngay 60 12 30 cm va 31 cm
(Hinh 4); twong tmg véi ty 1¢ sut giam chiéu cao &
ngay 30 1a 33,93% va 36,36%, ¢ ngay 50 la 54,54%
va 60,60%. Theo do, thé tich & NT ¢ va khong ¢
st dung trichoderma cling giam & ty 1¢ tuong tu.
Nhu véy, sau 60 ngay 1 thi thé tich giam hon 60% &
ca hai nghiém thirc, két qua nay phu hop véi nghién
ctru trude d6 i phan compost tir phan ga, bun va rom
ra voi ty 1& giam thé tich 59 — 66% (Nga va ctv.,
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2014). Tur sau ngay u 45 —60, nguyén li¢u u & cac
nghiém thirc di chuyén sang mau nau den ctia mun.
So sanh su sut giam thé tich giita cac nghiém
thirc cho thdy co su khac biét khong 16n giita chiéu
cao va thé tich; nhung c6 thé c6 sy khéc biét vé khdi
luong thé tich do do Am va do chat khac nhau.

60

55

B CHC @ACHC-Trico

1

0 5 10 15 20 25 30 35 40 45 50 55 60
Thoigian (ngay)

50
40 o
T
30
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o
I 5f5
R Y
SRS N NN R RY

132
0.132

__0.140

m .
£o0.120 CHC CHC-Trico
=

S
= 0.100
o

0.087
0.084

<
F 0.080

0.060

0.052

0.060
0.040

0.020

0.000
0 5 10 15 20 25 30 35 40 45 50 55 60

Thei gian (ngay)

Hinh 4. Sut gizm thé tich va chiéu cao ciia NT
c6 va khong c6 st dung Trichoderma

3.2.2. Puong kinh hat (% lwong hat lot qua rdy)

Puong kinh hat giup xac dinh d6 dong déu va do
min ctia phan qua ray ¢& 4-5 mm. Do réc ban dau co
4m d06 cao nén viéc khao sat duong kinh hat chi thuc
hién ¢ giai doan 0 cudi cing. O ngay thir 60, ty 1&
lot qua ray sang 5 mm cia NT khéng su dung
trichoderma va NT st dung trichoderma 1a 90,01%
va 94,22%. Ty 1¢ nay nho hon 95% theo TCN 526-
2002 BNN&PTNT. Tuy nhién, c6 thé do rac dau vao
chua dugc phan loai tdt nén ty 1€ con lai c6 chua
nhom khong phan hity phai thai bd. Ty 1€ lot qua rdy
sang & NT sir dung trichoderma xép xi dat 95% la
muc ¢ thé chép nhan dugc.

3.2.3. Tong cacbon (%)

Cacbon tong s6 cua cac nghiém thirc dugc tér}g
hop trong Bang 2. Bang 2 cho thay cacbon giam dan
theo thoi gian va c6 khac biét co y nghia thong ké
va phu hop voi ghi nhan cua Trang (2012).

Sau 30 ngay 1, cacbon téng sd & cac nghiém thirc

giam dang ké, toc do giam trung binh trong khoang
27,5%- 29,5% do vi sinh vat da phan huy chat hiru
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co phtrc tap thanh don gidn, 1am cho cac nguyén liéu
Ui tré nén toi xdp va giai phong khi CO,. Giai doan
tir 30 dén 60 ngay, ham lugng cacbon & nghiém thirc
giam cham lai 1a do qua trinh chuyén héa cham dién
ra ¢ giai doan on dinh, ham lugng cacbon chuyén
hoéa trung binh khoang 17,8%-18,5%, cu thé TC cta
NT khoéng st dung trichoderma va NT ¢6 st dung
trichoderma dat lan luot 1a 18,78% va 19,57%, déu
16n hon 13% dat 10TCN 526-2002.

3.2.4. Téng nito (%)

Béng 3 trinh bay dién bién téng ni-to (TN) cua
c4c nghiém thirc theo thoi gian. Bang 3 cho thdy sau
15 ngay a TN & cac nghiém thirc c¢6 sy bién dong
nhung khéng co nhiéu khéc biét so vi ban dau. O
NT khong st dung trichoderma, TC con cd xu
hudng gidm va tang trd lai; con & NT co st dung
trichoderma céc gia tri ciia TN tang dan. O nghiém
thitc NT khong st dung Trichoderma va sy hoat
dong cia mé U ciing khong kiém soat nén céc dién
bién cua ni-to khong theo quy luat. O NT c6 sir dung
trichoderma, TN ting dan dén khi két thic nghiém
thirc 1. O ngay 60, TN & cac NT khong sir dung
trichoderma va c6 st dung trichoderma dat 1an luot
la 1,58% va 1,99%. Nhin chung, dam tang dan
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nhung ciing chua dat ngudng 2,5% (theo 10TCN
526:2002 nhung c6 su chuyén hoa dang ké cua dam
trong nghiém thirc 1.
Trong qua t{inh U, vi sinh vat s dung cacbon nhiéu
gap 20-40 lan nito, mot phan dugc giai phong dudi
dang CO», mét phan dugc dong hoa vao té bao lam
cho phan tram TN tang 1én (Chi€ém va ctv., 2006).
3.2.5. Ty l¢e C/N

Béng 4 cho thay ty 16 C/N ban dau ciia NT khong
st dung trichoderma va NT c6 st dung trichoderma
14 35,05 va 35,40 nam trong khoang. thich hop cho
qué trinh 4 compost 20/1-40/1 (Viét, 2003). Theo
thoi gian, ty 16 C/N cua cac nghiém thirc giam dan
va nhanh chong dat gia tri lan luot 141,85 va 9,84.
Céc gia tri C/N nay twong ddng nghién ctru vé rac
thai hitu co C/N dao dong trong khoang 8,72 dén
11,72 (Toan va etvyy, 2010). Jiménez va Garcia
(1992) cho rang ti'1¢'C/N nho hon 12 thé hién do
chin phtt hop va.cé d¢ hoai muc tot vi né khong lam
thay doi sy can bang hé vi sinh trong dat (Allison,
1973).T1 18 C/N giita 9 va 10 dugc xem 1a phan hiru
co ban hiy (hemi-compost) (Bernal et al., 1998;
Zorpas etal., 1999).

Bing 2. Dién bién TC (%) giira cic nghiém thirc theo thoi gian

o Ngay
Nghi¢m thire 1 15 30 45 60
CHC 33,06+0,02 28,54+0,20 23,34+0,10 23,41+0,01 18,78+0,16
CHC-Trico 32,90+0,11 25,39+0,08 23,82+0,01 19,96+0,14 19,57+0,08
Bang 3. Dién bién tdng ni-to (%) chia cic nghiém thirc theo thoi gian
N Ngay
Nghi¢m thire 1 15 30 45 60
CHC 0,8540,002 1,04+0,002 0,85+0,000 0,96+0,003 1,5940,000
CHC-Trico 0,93+0,001 1,174+0,001 1,17+0,005 1,46+0,003 1,99+0,003
Bang 4. Dién bién.ty 1¢ C/N giira cac nghiém thirc theo thoi gian
A Ngay
Nghi¢m thire 1 15 30 45 60
CHC 35,05 27,61 21,17 24,43 11,85
CHC-Trico 35,40 21,70 20,40 13,68 9,84
Bing 5. Dién bién TP (%P20s) va Kali theo thoi gian
A Ngay
Nghi¢m thire 1 15 30 45 60
CHC TP 0,4340,001 0,68+0,004 0,89+0,003 1,81+0,004 1,81£0,001
CHC-Trico_TP 0,460,002 0,58+0,001 0,80+0,006 1,87+0,004 2,09+0,007
CHC K - - - - 1,40+0,015
CHC-Trico K - - - - 1,96+0,029

Ghi chu: Trung binh = SD, n=3; “-“: cac gia tri khong khdo sat
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Nhin chung, cac nghi¢m thirc hoai muc sau 30
ngay voi ty 1€ C/N dao dong 9,58-10,36. Theo
Larney & Hao (2007) ty 1¢ C/N xap xi 10 thi mé u
dugc xem 12 6n dinh. Tuy nhién, cac théng s6 vé 4m
d6, nhiét o chua dap tng yéu cdu ciia mé u thuan
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thuc. Do d6, dé dap tng cac yéu cau vé chat luong
phan compost thi cac nghiém thirc can két thic sau
45 ngay. Ty 1€ C/N sau 45 ngay u dao dong trong
khoang 5,87-6,29, pht hop v&i chat lugng phan sau
Ui theo quy dinh vé phan bon va két qua nay ciing
phu hop vé1i QCVN 01-189:2019 (C/N < 12).

Bang 6. Ham lwong kim loai niing trong phian compost

Kim loai ning (dau ra, mg/kg)

Nghi¢m thire Pb Cd Cr Cu Ni Zn Hg As
CHC 10,56 0,44 31,95 44,66 15,77 16529 KPH KPH
CHC-Trico 11,05 0,47 30,23 53,93 14,2 202,85 «KPH. KPH
QCVN 01-189:2019/BNNPTNT <200 <5,0 - - - - <2 <10

Ghi chu: KPH: khéng phat hién
3.2.6. Tong photpho (%P0s), tong kali

Dién bién ctia tong lan (TP) va gié tri tong kali
duogc trinh bay ¢ Bang 5. Trong qua trinh u, ham
luong TP tang dan dic biét 1a & ngay 1 45 va 60, cac
NT khong st dung trichoderma va NT cé st dung
trichoderma dat gia tri 1,81% va 2,09%. Ham lugng
1an hiru hi¢u nam trong khoang gia tri TP > 1,0% va
<8 dat QCVN 01-189:2019/BNNPTNT. Tuy nhién,
céc gia tri TP nay thip hon nghién ctru ddi véi bun
va vat liéu phdi trén khac TP = 2,43-2,70% (Nga va
ctv., 2014); va két qua nghién ciru vé rac thai sinh
hoat vé1 TP trong khoang 1,30% — 1,85% (trudc
mua gié6 mua); 3,4 — 4,1% (trong mua gié mua)
(Manohara & Belagali, 2014).

Tuong tu, tong kali & ngay 60 cua cac nghiém
thitc NT khong st dung trichoderma va NT ¢ st
dung trichoderma 1an luot 13 1,40%va 1,96%:Cac
gia tri kali nay 1a khoang chit can thiét cho phan
compost sau u; nhung trong qua trinh U, gia tri nay
khong anh hudng nhiéu/dén’qué trinh chuyén hoa
ctia chét hitu co. Ham lugng kali trong phan & NT
c6 st dung trichoderma >1,5% va dat QCVN 01-
189:2019/BNNPTNT.

3.2.7. Samonella.va cdc chi tiéu cam quan khac

Salmonella.dugc danh gia & cudi giai doan 1 cho
tat ca cde.nghiém. thic, xac dinh theo don vi log
CFU/g. Két quaphan tich Salmonella cia NT khong
sudung trichoderma va NT co st dung trichoderma
& 3 1an 1ap déu khong phat hién; diéu nay khing dinh
ring mé u an toan vé vi sinh. V& cac chi tiéu cam
quan ciing ¢6 nhitng déu hiéu tét. Mau sic chuyén
tor mau cla rac sang mau ndu — den ciia mun. Mui
ghi nhan giam dang ké tir mui déc trung cua rac (mui
ho6i ndng két hop giita mui tring thdi, mui bip cai
théi, ca won,.. .) sang mui ddc trung cuia phan
compost hoai muc. Bén canh do, ban dau xuét hién
rudi nhdng, rudi gidm & nguyén liéu hitu co, , nhung
san pham phan compost khong con hip dan rudi

nira. Kich thude nguyén liéu giam dang ké, co thé
nhin va danh gia bang mat thuong (két hop véi ray
sang O trong qua trinh sang):

3.3. Ham lugng kim loai ning

Kim loai-ning 1a chi tiéu dénh gia chit luong
phan U dAu ra va.ciing'1a chi tiéu chat lugng phan
nhom chét thai sinh hoat thong thudng hay chét thai
nguy hai. Do'chat thai dau tuoi va tho rt khé ddng
nhat nén chi phén tich va danh gia cho phan sau khi
1. €6 7 kim loai nang duoc khao sat va két qua phan
tich duoc liét ké trong Bang 6, gdbm Pb (chi), Cd
(Cadimi), Cr (Crom), Cu (déng), Ni (Niken), Zn
(k€m), Hg (Thuy ngan) va As (Asen).

Bang 6 trinh bay cac gia tri kim loai ning déu
thip va rat thap so v6i ngudng kim loai ning cho
phép & QCVN 01-189:2019/BNNPTNT cua B
NNPTNT; trong d6, c6 Hg va As 6 ngudng khong
phat hién. Nhu vay, xét vé kim loai nang thi phan
hiru co déu an toan cho méi truong.

Nhu vay, tir két qua phan tich chat luong néu
trén két hop véi cac chi tiéu cam quan vé mau va
mui, ta thdy nghiém thic NT c6 st dung
trichoderma tbt hon NT khong st dung
trichoderma.

3.4. U phan thuc té va danh gia chit lwong

phan u

Tir két qua nghién ctu trinh bay & muc 3.3,
nghiém thirc thyc t& dwoc tién hanh theo ty 18 phdi
tron cia nghiém thirc NT sir dung trichoderma. Dién
bién chat lugng cua mé u thuc té dugc danh gia nhu
sau:

3.4.1. Dién bién cua pH, do am, kich thude vt

liéu cua mé u

Tuong tu qua trinh 0 & PTN, nghiém thure thuc
té (CHC-Trico_tn) dugc van hanh ¢ mé u 16n (khdi
lwong 8.908 kg. Dién bién cta cac thong s van hanh
duoc ghi nhan va thé hién trén biéu d6 Hinh 5.
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Két qua trinh bay & Hinh 5 cho thay pH cua Nt
tang dan tir ngdy u dau tién pH 6,1 dén pH 7,8 &
ngiy u 60; cac gia tri dao dong cua pH nam trong
khoang pH 6,1 — 7,8 d&u thich hop cho qué trinh u
phan. Trong do, cac gia tri pH theo xu hudng tang;
tai ngay thir 10 pH 6,5 giam nhe vé pH 6,35 & ngay
thir 15. Piéu nay cho thiy cac nguyén lidu u chét
hiru co tir réc thai sinh hoat gan nhu khong c6 sy dnh
hudng cua giai doan sinh a-xit (Iam giam pH) 1én
qua trinh 0.

Nhiét d6 cua qua trinh u cling 1a mot chi ti€u van
hanh quan trong. Can ctt vao dién bién cia nhiét do

a. pH cta CHC-Trico_tn so v&icac NT U
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& Hinh 5, nhiét d6 ciia mé  thuc té tang nhanh va
dat nhiét do cao nhat (70°C) 6 ngay thtr 2 va cd xu
huéng giam dan tir ddy cho dén ngay tht 30 thi nhiét
d6 tiém can voi nhiét do ghi nhan trong 2 nghiém
thire NT1 va NT2. Nhiét do cao tir 60 dén 70°C gitt
& ngay tht 2 dén ngay 15 trong mé 0 (2 tudn) va
trong khoang 50 — 70 °C ¢ thoi gian ngdy thu 2 dén
ngay 29 (4 tuan) Diéu nay cho thiy rang & nghiém
thirc 0 thyc té, nhiét do giir 6n dinh va duy tri tot hon
0 mé u thi nghi¢m. Céc vi sinh vat va nhiét vi thé
thich nghi va hoat dong tét hon.

b. Nhiét d6 ciia CHC-Trico_tn so v&i cac NT U
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Hinh 5. Dién bién cac chi tiéu danh gia trong nghiém thirc i thue té CHC-Trico_tn

V6i anh huong cianhiét do trong qua trinh u,
nhi¢t do ¢ nghiém thic thuc té (Nitt) (Hinh 5c.), do
4m cua nguyén liéu.a dién bién thay doi ting 4m tir
58,2% & ngay 1 dén 76,0% & ngay 15 va sau d6 giam
dan v&34,2% & ngay thir 60. Didu nay ciing 1a do
qua trinh '¢d nhiét do tdt hon, 4m do cua nghiém
thirc-vi thé cling bdc thoat ra moi truong nhanh hon
lam cho'dd 4m giam nhanh.

C/N'ciia qua trinh t & NTtt ciing bién thién giong
nhu 6 NT1 va NT2, 6 ngay déu tién C/N dat 35,4 va
¢ ngay 60 C/N dat 9,8. Gia tri C/N cho thay rang mé
u NTtt cling dat 0 hoai muc can thiét cia meé 1.

3.4.2. Danh gid hiéu qua cia phan doi véi cdy

trong

Qua trinh kho sat 6n dinh bt dau tir ngay 15, &
cac moc thoi gian 15 ngay, 20 ngay, 25 ngay va 30

ngay. Chi€u cao cay, chiéu dai 14, s0 14 va nang suat
cay dugc khao sat va mo ta thong qua bieu d6 Hinh
6 va Hinh 7.

Hinh 6 va Hinh 7 cho thdy rau mudng va cai ngot
déu phat trién t6t hon & nghiém thie 1 (NT1) sur
dung 100% phén hitu co. Cay trong c6 sy phat trién
lién tuc tir ngdy trong den ngay thu hoach (30 ngay).
Khac nhau khong 16n ve s0 14, nhung chiéu cao ciy,
chidu dai 14 va nang suét cay trong c6 su khac biét.
Cu thé, ¢ ngay thu hoach (30 ngay) cdy rau mudng
& cac nghiém thirc NTI_RM, NT2 RM, NT3 RM
c6 chiéu cao lan luot 14 32,33 cm, 31,03 cm, 28,43
cm; chiéu dai 14 va s 14 1an luot 1a 24,49 cm, 23,93
cm, 22,47cm va 11 14, 10 14, 10 14. Tuong tu, cai
ngot NT1_C,NT2_C,NT3_C c6 chiéu cao lan lugt
14 27,13 cm, 25,23 cm, 23,77 cm; chiéu dai 14 va sb
14 1an Iwot 1a 30,30 cm, 28,87 cm, 26,30 cm va 8 14,
714, 7 1a ¢ ngay thu hoach (30 ngay).
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al. Chiéu cao rau muong
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Hinh 6. Sy ting truomg ciia rau mudng
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b4. Ning suit ciy cai ngot sau thu hoach
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Hinh 7. Su tang truéng cia cai ngot

Ning suat 1a chi tiéu quan trong nhat trong danh
gid hiu qua cdy trong, ngay thu hoach cdy rau
mubng & cic nghiém thic NT1_RM, NT2 RM,
NT3_RM c6 ning suat 1a 1,3 kg/m? 1,0 kg/m? 0,8
kg/m?; twong tw, cdy cai ngot & cac nghiém thirc
NTI_C,NT2 C,NT3_C c6 ning suét 1a 1,4 kg/m?,
1,2 kg/m? 1,0 kg/m% Nhu vay, c6 thé thdy ring rau
mudbng cai ngot & nghiém thirc co phan hitu co co
nang suét cao nhét va c6 cac chi sé vé chidu cao cay,
chiéu dai 14, sb 14 troi hon so v&i cac nghiém thirc
con lai 1a NT2 (50% phan hitu co) va nghiém thirc

eI ele
fateteets

NT3_C

Nghiém thirc

khong dung phan hitu co. Do d6, co thé két luan
rang, phan hitu co c¢6 anh hudng tich cuc dén sy ting
truong va phat trién cua cdy trong; cu thé 1a rau
muéng va cai ngot. Vi vay, co thé nhan dinh réng
phan compost str dung thich hop cho 2 loai cay trong
rau mudng va cai ngot.

3.4.3. Pdnh gid chat lwong cia phdn i & cdc

nghiém thurc

Phan hitu co sau 0 da dugc phan tich va danh gia
qua cac ndi dung trén, cac chi tiéu quan trong duoc
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thdng ké trong Bang 7 nhim so sanh va lya chon loai
phan va dé xuét quy trinh 4. Phén hitu co ¢ nghiém
thirc thi nghiém NT2 dugc danh gia la t6t nhét va
duoc chon thue hién trién khai & nghiém thirc thuc
t& NTtt. Cac két qua so sanh véi QCVN 01-
189:2019/BNNPTNT phan 16n déu dat, mot sb gia

Bang 7. Tong hop cac chi tidu chit lwong ciia phan i
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tri ghi nhan chua dat nhu d6 am, TN va TP (NT2).
Ham luong TN rit khé dap tng do phu thudc vao
nguyén liéu diu vao; twong ty TP ctia nghiém thirc
NT?2 ciing con thap. Nhung gia tri TP ¢ mé 1 thuc té
ghi nhan cao hon va dat tiéu chuan.

Chi titu Nghiém thirc QCVN 01-

NT1 NT2 NTtt 189:2019/BNNPTNT
Puong kinh hat (% hat lot qua ray 4-5 mm) 90,01 94,22 93,31 >90
Do 4m (khong 16n hon) (%) 44,50 30,90 34,20 <30
pH 7,93 7,89 7,93 =5
TC (%) 18,78 19,57 15,18 >15
TN (%) 1,59 1,99 1,52 >2,0
Ty 1€ C/N 11,80 9,80 10,00 <12
TP (%) 1,81 2,09 2,653 -
Kali tong sb (%) 1,403 1,957 2,133 -
Salmonella (CFU/g mau) KPH KPH KPH 0
Pb (mg/kg) 23,23 25,57 17,92 <200
Cd (mg/kg) 0,44 0,47 1,97 <50
Cr(mg/kg) 31,95 30,23 34,55 -
Cu(mg/kg) 44,66 53,93 127,03 -
Ni(mg/kg) 15,77 14,20 16,85 -
Zn(mg/kg) 165,29 202,85 215,88 -
Hg(mg/kg) KPH KPH KPH <2 mg/kg
As(mg/kg) KPH KPH KPH <10 mg/kg

Ghi chu: KPH: khong phat hién

3.5. Quy trinh sin xuit phan hiru co cho rie
thai hiru co ket hop nam Trichoderma

Quy trinh U phan hiru co dugc dé xuat dya trén
nghién ctru & Phong thi nghiém va van hanh thyc té.
Quy trinh G phan 6 budc, thoigian u la 60 ngay,
duoc dé xuét cu thé nhu sau:

Thuyét minh quy trinh:

Buée 1 (Chuén bi): chuan bi nguyén vat lidu va
kiém tra cac thong'sd i diu vao: C/N (néu co), do
am, phén loai rac va chon thanh phﬁn hiru co (loai
bo céctap chit va chét thai nguy hai, rac tai ché, rac
xdy dung,..?)-Danh gia so bd cac thong s6 nguyén
liéut; Chuén bi khu vuc 0 (dam bao dién tich, thong
thoang, c6 mai che (tranh mua),...)

Budrc 2 (U thd): cong doan t cho nguyén vat liéu
hitu co theo cac nghiém thuc thiét ké, c6/khong sir
dung vi sinh vat Trichoderma va gié thé. Trong giai
doan nay, cac thong s6 van hanh (ém, nhiét dJ) can
dugc theo doi, danh gia va diéu chinh cho phii hop
v6i diéu kién U (thoi gian o tir 20 - 22 ngay).

Bude 3 (Sang): sang va xac dinh ty 18 chit hiru
co di phéan huy (kich thudc méc sang 8-10 mm). Cac
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nguyén vat li¢u trén sang mot phﬁn tap chét c6 thé
loai bo (khong phan hity); phan chat hitu co kho
phan hity ¢6 thé hoan lwu lai. Cong doan sang vira
lam nhiém vu x6i dao, cdp khi va lam toi cac nguyén
liéu.

Buée 4 (On dinh): tiép tuc u sau khi t tho; tuy
nhién tan suét theo ddi m, nhit do, x6i ddo duoc
thyuc hién it hon giai doan 1 thé (do cac chét hitu co
dad chuyén héa va VSV ciing nhu nhu cau sir dung
oxy it hon). Thoi gian U tir 38-40 ngay.

Bude 5 (Sang): sang va xac dinh té chét hitu co
da phan huy (kich thuéc méc sang 5 mm). Thong
thuong, qua trinh 0 c6 hon 95% hat kich thudc <5
m lot qua sang. Cac nguyén vat liéu trén sang c6 thé
dugc hoan luu vé quy trinh u (hoan Iuu). Bude nay
vira x6i dao, cap khi va 1am toi san pham. Cac
nguyén lidu u lot qua sang 1 san pham duoc chuyén
sang budc tiép theo.

Buée 6 (Pong bao): san pham o dugc ldy mau
khao sat va danh gia chit lwong san pham cudi cing
va dong goi theo yéu cau. Luu kho va bao quan.



Tap chi Khoa hoc Pai hoc Can Tho

Buéc 1: CHUAN BI
- Nguyén li¢u
- Khu vucu
- Thiét bi/dung cu

R4

Buéc 2: U THO

- Theo di + diéu
chinh 4m, nhiét do )

- X641 dao (cap O,

ddng nhét vat lidu . "T_ﬁ?{fll hoan |
L Glomm)
1
Buéc 3: SANG 1
'D16:8-10rﬂ_m —_—— -
- Piéu chinh 4m
Bu6c 4: ONPINH | _ _ _ _ _
- X6i dao (cap 02), |
dong nhat n
- biéu chinh 4m " Tuln hoan |
| (Smm) |

Buéc 5: SANG
-Dig= Smm)
- Kiém soat 4m

Bude 6: PONG BAO
- Kiém tra
- Dobng goi

Hinh 8. Quy trinh @ phin compost
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4. KET LUAN VA KIEN NGHI
4.1. Kétluan
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1,99%), TP (2,09-2,65%), King s6.(1,95-2,13%) va
khong phat hién Samonella.

4.2. Kién nghi

Réc thai sinh hoat tir d6 thi rat 1on, viéc nghién
ctru dé cai thién eac dudng chét trong phan 13 can
thiét nham cai thién chat lugng cta phan hitu co dbi
vGi cay trong va cai tao dat nong nghiép.
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