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TOM TAT:

Phan u dung nguyén liéu chinh tir rac thai hivu co nhw rau cu thira, la cdy khoé thu gom trong khuon vién
trieong Pai hoc Nha Trang. Hon hop nguyén liéu i c6 ty 1é phoi trén: 1 rau cii thira:0.52 ld cdy va 11kg moi
trueong nén (gom 10kg phdn hitu co Séng Gianh va 1kg ché pham Nam Trichoderma). Trdi qua 2 thang i trong
thing i trong quay 200L, san pham tao thanh khéng c¢é mii héi dwoe dimg lam phan hitu co bén cho cdy canh
trong khuén vién truong Pai hoc Nha Trang. Théng sé nhiét dé va dé am ciia hon hop i dwoc do hang ngdy
bang nhiét ké, cac thong sé nhie pH, ham lwong Cacbon hitu co dwoc phan tich dinh ky trong phong thi nghiém.
Gid tri pH ciia hon hop i nam trong khodang tir 7,90 — 8,35 thich hop dé cdc vi sinh vit sinh truong va phdt
trién. B am sau 2 thang i van duy tri & 35%. Chat lwong phdn i dwoc so sanh véi quy dinh vé phdan bon hitu
co ¢ Thong tw 09/2019/TT-BNNPTNT. Phdn i duwoc thir nghiém trén hat giong rau mong toi (Basella alba L.)
va cdy hoa chiéu tim (Ruellia brittoniana) voi két qua tot nhat trén cdc chi tiéu chinh vé sinh Iy thue vit ¢ ti 1¢
phéi tron 1 phan :1 dat.

Tir khéa: phin i, chat hitu co, phdn bén hitu co, ld cdy khé, rau cii thira.

ABSTRACT:

Composting was used 2 main sources of organic waste: dry leaves and vegetable waste which were
collected in Nha Trang university campus. The ratio of vegetable waste to dry leaves in the compost was
1:0.52. Furthermore, the compost included 10kg Song Gianh organic fertilizer and 1kg Trichoderma fungi. It
spent 2 months for the mixture of materials to decay in 200L rotary drum composter. This process made the
product, which has no smell, was used as organic fertilizer for greenery in Nha Trang campus. Temperature and
moisture of the compost were followed every day by the sensor. pH and total organic Cacbon were analyzed in
the laboratory. pH of the compost was around 7.90-8.35 which was suitable for growth of organisms. Moisture
still remained at 35%. The quality of composting was analyzed based on the Vietnam Circular 09/2019/
TT-BNNPTNT. In addition, tests of the quality composting was done on Basella alba L. seeds and Ruellia
brittoniana branches. The tests gave good results of plant physiology in which the ratio of composting to soil
was 1:1.

I. MO PAU

Mot trong nhimg van dé moi trudng ma cac
thanh phé 16n & nhiing nudc dang phat trién ddi
mat d6 14 khdi luong chat thai ran sinh hoat ngay
mot tdng nhanh nhung phuong phap xu ly chu
yéu chi chéon lap. Tuy nhién, chon lap chit thai
rén sinh hoat 1a phuong phép déng ngai vi nhiing
hé qua phat sinh nhu: nudc ri, mui hoi va gia
tang khi nha kinh (chu yéu khi Metan) nguyén

nhén lam néng [én toan cau (Tweib va cs., 2011;
Bhange va cs., 2012). Bén canh phuong phap
chén 14p, con nhiéu phuong phap khac dugc
ap dung hién nay nhu: ddt, nhiét phan thu hoi
nang luong, thu hdi khi sinh hoc tir qué trinh u
ky khi va 1 hiéu khi tao phan hitu co, trong d6
2 phuong phép sau vira it gdy ton hai dén moéi
truong vira thu duoc san phim co ich tir ngudn
chit thai bo di (Cerda va cs., 2018).
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Trong rat nhiéu thanh phan cta chét thai
ran sinh hoat, réc thai tir nha bép, thuong la
rau cu thura chtra ham lugng chat hitu co, do
am va dinh dudng cao, do vdy s& khong phu
hop khi xtr Iy bang phwong phap chén lip
(Sudharsan va Kalamdhad, 2015). U phan
compost tir rau ct thira dugce dé cip dén nhu
mot phuong phap tai ché than thién v6i moi
truong (Iyengar va Bhave, 2006). Bén canh
d6, chét thai tir thuc vat chi yéu bao gom 14
ciy kho/tuoi, ¢o tuoi khi cit tia, canh than g
muyc hay con goi la rac vuon dugc xem nhu
ngudn tai nguyén vé nang luong va co thé tao
ra nhitng san phdm cé gia tri. Phuong phap u
sinh hoc hiéu kh1 (hay con goi la composting)
1a mot trong rat nhidu k¥ thuat xu 1y duoc ap
dung dé chuyén céac loai chat thai tir thuc vat
thanh cac dang phan bon cho cay hoac cai tao
dét (Sellami, F.va cs. 2008, Kumar, M. va cs.,
2010, Bhange va cs., 2012).

Ngay nay, viéc st dung phan bén hitu
co dong vai tro vé cung quan trong trong
nong nghiép, hon nita khi nguyén liéu dé
san xuat phan bon 1a nhitng thanh phan chét
thai hitu co c6 ngudn gbc tir cac hoat dong
sinh hoat cua con nguoi va thuc vat thi tam
quan trong ndy cang dic biét hon. Piéu nay
khong nhitng 1am cho dat toi xop, dé& canh
tac, tranh dugc x6i mon do gilt nudc tot

hon, ma con tra lai cho dat nhirng phan dinh
dudng ma cay di lay di, giam thiéu viéc lam
dung phéan bén héa hoc, gop phan xay dung
mot nén nong nghi¢p hitu co sach, an toan
va bén viing.

Dia c6 rat nhiéu nghién ctru lién quan dén
phan hiru co tir rac thai ¢6 ham lugng chat hiru
co cao nhu rac thai sinh hoat, 14 cay va chét
thai chan nudi (Abdullahi, Y.A. va cs, 2008,
Sellami, F. va cs., 2008, Ajay, S.K. va cs.,
2009, Kumar, M. va cs., 2010, Pham Thi M¥
Tram, 2016, V6 Thi Than, 2017, V6 Thi Binh
Vién, 2017). Bao cao nay cling khong 1a ngoai
1€. Tuy nhién, bao céo chi tap trung theo doi va
danh gia cac chi tiéu lién quan dén qua trinh u
va chét lugng phan U tir chat thai hiru co.

I1. NOI DUNG
1. Nguyén vit li€u thuc hién thi nghiém:

Nguyén liéu cho qué trinh & bao gom 14 cay
kho, rau cu thira va méi truong nén. La kho
duogc thu gom 6 san truong Dai hoc Nha Trang.
Rau cu thira dugc l4y tir cn tin va cac quan an
trong truong. Moi truong nén gdm phan hiru
co Song Gianh va ché pham Nam Trichoderma
mua & thi truong. Dya vao yéu cAu do 4m ban
dau ctia hon hop 14 60% (Nguyén DPtc Luong,
Nguyén Thi Thuy Duong, 2003, Nguyén Vin
Phudc, 2012), ti 1€ phéi tron cua 2 nguyén li¢u

Bang 1: Nguyén vat liéu ban dau

Rau ci thira | La cay Phén hiru co Song Gianh | Nim Trichoderma
Khéi lwong (kg) |24.5 13 10 1
Do 4m (%) 85.76 1.89* [10.90 1.13* |20 30

* Gid 1 56 liéu duwge trinh bay: gid i trung binh + dg léch chuan, n=6

chinh dugc tinh toan. Tur d6, khéi lugng cua
tung nguyén liéu u dugc xac dinh dya vao thé
tich thung chtra va khdi luorng riéng cua h5n
hop nguyén liéu. Bang 1 thé hién cac thong sd
vé nguyén vt liéu ban dau cua qua trinh u.

2. Thiét ké thi nghiém:

Nghién ctru sir dung mé hinh thing @ trong
quay c6 thé tich 200L. M6 hinh dugc tham
khao tir két qua cua nhitng nghién ctru lién
quan (Kalamdhad, A. va cs., 2008, Ajay, S.K.
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va cs., 2009) va diéu chinh phu hop véi diéu
kién ¢ Truong Pai hoc Nha Trang. Thung dugc
dat nim ngang trén khung d& bang sit co kich
thude 1000mm x 1000mm. Dé dam bao qua
trinh phan huy chat hitu co trong diéu kién hiéu
khi xay ra tot, cac 16 véi duong kinh 10mm
dugc duc xung quanh 2 bén thanh (xem Hinh
1). Ngoai ra, mé hinh c6 gan 4 banh xe bang
nhwa dé d& dang di chuyén. Qua trinh déo tron
duge thuc hién dé dang véi mot tay quay. Tay
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quay ndi véi truc quay co 4 canh khudy & bén
trong thung. Cira nap nguyén liéu u va liy phan
thanh pham duoc dit chinh giira thung véi kich
thudc 240mm x 210mm. Tay quay, canh khuay
va cura dugc lam bﬁng vat liéu inox.
3. Phwong phap phén tich:

Mau dugc ldy ngiu nhién tir nhidu ving

Hinh 1: M6 hinh @ phén

khac nhau trong thung u dé phan tich nhing
thong sb sau: nhiét do va do Am duogc theo
ddi hang ngay. Cac thong s6 khac nhu pH va
tong cacbon hiru co (TOC) duoc phan tich
2 ngay/lan. Céc chi tiéu vé chit lugng phan
0 thanh phdm duoc danh gia sau 2 thang 1,
két qua duoc so sanh véi muc quy dinh &

Bing 2: Cic chi tiéu chit lwgng ciia phéan i

STT | Chi tiéu chit lwong | Phuwong phap thir | Pon vi tinh Mire quy dl!:;ll,luccl? phin bén
1 |DPoam TCVN 9297:2012 <30
2 |pH TCVN 5979:2007 >5
\ A 0 L.
3 | Hamlugng chat | 1oy 9994:0012 | 7o KhOTIuong |- 5,
hiru co hiru co
C: TCVN
9294:2012
4 |TyleCN <12
N: TCVN
8557:2010
5 | Vi khuén E.coli TCVN 6846:2007 | MPN/8hode | | 163 MPN/g hodic MPN/mI
MPN/ml
6 | Vikhuan TCVN 4829:2005 Khong phat hién (am tinh)/25g (ml)
Salmonella ) ong phat frieh (& &

Thong tu 09/2019/TT-BNNPTNT. Bang 2
trinh bay céc chi tiéu danh gia chat luong,
phuong phéap thir va mtc quy dinh cua cac
chi tiéu chinh danh gia chit luong phan bon
hitu co.
4. Két qua thuc hi¢n thi nghiém
4.1. Nhiét dj:

Trong giai doan dau, nhiét o cua hdn hop
U ting rat nhanh. Chi sau 2 ngay nhiét do ting
1én tir 8 — 10°C so v6i nhiét do ban dau va hon
20°C so vai nhiét o moi truong. Nhiét do cua
hdn hop 0 do duge tai ngay thi 5 1a cao nhat

1én dén 60°C. Giai doan nay cac vi sinh vat
thich nghi tot va vi sinh vét ua nhiét phat trién
manh dé phan huy chét hiru co.

Sau tuan dau tién, nhiét do hon hop U bat
dau giam dan, nhung van cao hon nhiét d6 moi
trrong khoang 10°C. Gia tri nhiét d6 dao dong
tir 34-42°C. Sau ngay thr 38, nhiét 6 hdn hop
 giam dan dén khoang 32°C. Tur ngay thir 45
tré vé sau, nhiét do hon hop i dan 6n dinh va
bang véi nhiét d6 moi trudong (khoang 30°C).
Su thay doi gia tri nhiét d ctia hdn hop 1 phu
hop v6i bién thién nhiét do trong qua trinh
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Biéu d6 1: Sy thay déi nhiét d9 (°C) ciia hdn hop 1 trong 2 thang.

phan huy chit thai hitu co ¢ diéu kién hiéu
khi (Nguyén Vian Phudc, 2012), va ciing tring
khép voi cac két qua nghién cru cia Pham
Nguyén Diéu Khanh, 2017, V5 Thi Than,
2017, Pham Thi My Tram, 2016.

4.2. g am:

Do am cia hdn hop G duge do hang ngay
bang cam bién cam tay. Két qua theo ddi do 4m
duoc trinh bay ¢ Biéu db 2. Co thé thiy gia tri
d6 4m ting trong tudn u dau tién (tir 65% dén
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Biéu db 2: Sy thay déi d6 4m (%) ctia hdn hop 1 trong 2 thang.

70%). Sau d6 do 4m cua hdn hcrp u giam déu
dén khoang 35% trong nhung tuan 0 tlep theo.
Nhitng ngay vé sau, do am co gia tri gan 30%,
dat mtc quy dinh vé d6 4am ctia phan hitu co
theo thong tur s6 09/2019/TT-BNNPTNT.

4.3. pH:

Gia tri pH cua hon hop 1 duge theo ddi 2
ngdy mot 1an va bit dau tir ngay U thir 6. Nhin
chung gi tri pH c6 xu hudng giam trong sudt
qua trinh @, n6 dao dong tir 7.90 dén 8.35.
Trong 10 ngay u dau tién, gia tri pH giam tur
8.35 dén con 8.1. Pay la giai doan phan huy
dién ra manh nhit. San pham cua giai doan nay
la cac loai axit hitu co; do vay gia tri pH giam
1a phu hop véi 1y thuyét cua qua trinh phan
huy hiéu khi (Nguyén Van Phudc, 2012). Sau
d6 gia tri pH c6 su thay d6i nhe o nhiing ngay
tiép theo va giam thap nhat vao ngay U tha 50
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(7.90) . Nhitng ngay u tiép theo, gia tri pH dao
dong quanh 8. Két qua theo ddi pH cho thiy,
gia tri pH trong sudt qua trinh u dat & muc quy
dinh d6i v6i phan bon hitu co theo thong tu
09/20119/TT-BNNPTNT.
4.4. Ham luwgng Cacbon hiiu co:

Ham lugng Cacbon hitu co dugc theo doi
2 ngay mot lan va bit dau tir ngay u tha 6.
Nhin chung, ham lugong Cacbon hitu co cta
hdn hop u giam trong sudt thoi gian 1 (thé
hi¢n ¢ Biéu d6 4). Dicu nay phu hop véi
1y thuyét ciia qua trinh phan huy chat hitu
co trong diéu kién hiéu khi (Nguyen Vian
Phudc, 2012). Trong 16 ngay u dau tién,
lugng Cacbon hiru co giam nhe (tur 48.59%
xudng con 42.63%). Sau d6 giam manh
xudng con 32.19% trong ngay u tha 22.
Nhiing ngay u tiép theo, lugng Cacbon hiru
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Biéu db 4: Su thay d6i ham lwgng Cacbon hiru co ciia hdn hgp i trong 2 thang.

co giam dan va dao dong khoang 13-15%,
thdp hon 5% so v6i quy dinh cua thong tu
09/2019/TT-BNNPTNT.
4.5. Ti l¢ C/N:

Ti 1& C/N ctia hdn hop 1 16 rang giam dan tir
khi bat dau i dén khi két thic qua trinh (78.89%

xudng con 18.59%). Theo quy dinh cua thong
tu s6 09/2019/TT-BNNPTNT, ti ¢ C/N theo ddi
ctia hdn hop U van con cao hon tiéu chuan.
4.6. Chi sé vi sinh:

Chon nhing 6ng nghiém nghi ngd xuét hién
E.Coli va Salmonella, duing phuong phap phat
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Biéu do 5: Sy thay déi ti 18 C/N ciia hdn hop i trong 2 thang.

hién Salmonella ssp. trén dia thach; phuong phap
phat hién va dinh lugng Escherichia Coli - Ky
thuat dém sb co xac sudt 16n nhat (MPN). Két qua
khong phat hién vi khuan E.Coli va Salmonella
trong phan 0. (xem Hinh 2). Viéc d4nh gi4 chi s

vi sinh 14 can thiét nhdm giam thiéu nhimg yéu t6
nhiém ddc vi sinh trong qua trinh tao phan bon
hitu co tir nguyén liéu 1a phé phdm nong nghiép
(Tiquia, S. M. va Tam N.E.Y., 2008).
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Mau nhiém E.Coli

Két qua kiém tra E.Coli

Két qua kiém tra Salmonella Mau nhiém Salmonella

Hinh 2: MAu kiém tra nhiém E.Coli va Salmonella

4.7. Thir nghiém phén u trén thuc vit:

Viéc danh gia chat lwong phan 0 dugc thuc
hién ngoai dua theo cac mtrc quy dinh ctia Quy
chuin k¥ thuat qudc gia vé chat luong phan
bén (thong tu s6 09/2019/TT-BNNPTNT), dé
tai con thyc hién thir nghiém trén sy phat trién

cua thuc vat. Hai ddi tuong dugc tht nghiém
1a: hat giéng rau mong toi (Basella alba L.)
va cdy hoa chiéu tim (Ruellia brittoniana).
Phéan 0 duoc phéi tron voi dat theo ti 18 nhat
dinh. Cach bd tri cac nghiém thuc duoc trinh
bay ¢ Bang 3.

Bang 3: Cac nghiém thirc thir nghiém phén  trén hat gibng mong toi va canh hoa chiéu tim

t}l?::’lnt;lﬁglgn Nghiém thire | TiI¢ phdi tron | Khi lwgng phan it (kg) | Khéi lwgng dét sach (kg)
Dbi chiing 0 3
Hat gibng | | 1:1 1.5 1.5
rau mong toi | » 122 1.0 2.0
3 1:3 0.75 2.25
boi chiing 0 3
Canh hoa |1 1:1 1.5 1.5
chiéu tim |5 12 1.0 2.0
3 1:3 0.75 225

Sau 1 thang gieo hat rau mong toi va giam
canh hoa chiéu tim, nhom nghién ctru ghi nhan
céc s6 liéu lién quan vé ti 1é nay mam cua hat
gidng mong toi, chiéu cao, sO 1a va khéi lugng
tuoi cia cay mong toi; s6 chdi nay tir canh hoa
chiéu tim, chiéu cao cta chdi va khdi lugong
twoi ctia canh hoa chiéu tim. Bang 4 biéu dién
két qua sy phat trién ctia hat giéng rau mong toi
va canh hoa chiéu tim.

O d6i twong hat gidng rau mong toi, két qua
theo doi cho thay, ti 1é nay mam ¢ tat ca cac
nghiém thirc déu > 50%, trong d6 nghiém thirc
1 va nghiém thic 2 tot hon so véi cac nghiém
thirc khac voi 75%. Doi véi chi tiéu chiéu
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cao cua cdy, nghiém thirc 3 ¢6 gia tri cao nhit
(7.62cm + 1.78), tiép d6 & nghiém thic 1 voi
chiéu cao ciia cay 1a 7.60cm = 1.36. S 1a cua
ciy O tit ca cac nghiém thirc trung binh trén
2 14, trong d6 & nghiém thirc 1 c6 s6 14 nhiéu
nhit (2.93 14 + 1.06). V& khéi luong tuoi cua
cac cdy rau méng toi, nghiém thtrc 1, 2, 3 ¢o
gié tri cao hon nghiém thirc d6i chimg (lan luot
la 65g, 60g va 40g). Co the két luan rang hat
giong rau mong toi ndy mam va phat trién t6t
& nghiém thirc 1 véi ti 1¢ phoi tron giita phan u
va datla 1:1.

O d6i twong hoa chiéu tim, két qua thir
nghiém cho thdy sé luong chdi trén 1 canh



Tap chi Khoa hoc - Cong nghé Thuy san

S6 4/2020

gidm & cac nghiém thirc dbi chung, 1 va 2
déu trén 2, trong d6 cao nhit & nghiém thirc
1 (2.50 chdi + 0.71). S6 14 phat trién & céac
chdi trong nghiém thtc ddi chimg, 1 va 2 déu
bang 4. D6i vai chidu cao cta chdi, tit ca cac
nghiém thirc déu cao hon 6¢cm. Vé khi luong
tuoi cua canh giam, ca 4 nghiém thirc déu trén

75g, trong d6 ning nhat 1a nghiém thirc 1 va 2
(80g). Qua két qua theo ddi sau 1 thang gidm
canh hoa chiéu tim c6 thé két luan ring trong
giai doan dau cua su phat trién canh giam,
nghiém thuc 1 (ti 18 phdi tron 1 phan u: 1dat)
c6 cac chi sd phat trién tuong ddi tot hon cac
nghiém thire khac.

Biang 4: Két qua thir nghiém phén i trén hat giong rau mong toi va canh hoa chiéu tim

‘. Nghiém thire
Do Chi tiéu
tugng Pbi chirn v 2 3
g (1 phan u : 1 dat)| (1 phan a : 2 dat) | (1 phan u : 3 dat)
Ti 1€ hat nay mam
%) 55 75 75 65
%I:'lt Chiéu cao cua
giong A s 6.84+2.03| 7.60 £+ 1.36 7.37+1.96 7.62+1.78
cay* (cm)
rau
mong | S 1acuacay* | 2.45+091|2.93+1.06 27+1.15 2.69+1.16
toi _
Khoi luong tuoi 40 65 65 60
(€3)
S6 lwong chdi * | 2.20+0.63 | 2.50 +0.71 2.10+0.88 1.90 +0.57
(i::)‘;h S6 14 cua chdi* | 4.00 £ 0.00 | 4.00 £ 0.00 4.00 + 0.00 3.80 + 0.63
chiéu Chiéu cao cua
tim chdi * (cm) 6.30£2.50| 6.30+2.88 7.00 +£2.38 6.15+2.38
Khoi ll(rg)ng tuoi 73 20 30 75

* S6 lidu duoc biéu dién: gia tri trung binh + d¢ léch chuan

4.8. Két lugn

Rac thai rau cu tir qua trinh so ché thuc
an c6 do am rat cao (> 80%). Néu khong thu
gom va xu Iy kip thoi s& gdy mui hoi thdi
va tao nudc ri, la noi phat sinh rudi mudi
gdy 6 nhiém mdi truong xung quanh. Trdi
qua 2 thang U v6i ty 16 phdi tron gom: 1 rau
c1:0.52 14 cay, hon hop duoc U trong thung
trong quay 200L, san phim thu dugc khong
¢6 mui hoi, chira chat dinh dudng va khong
nhiém E.Coli va Salmonella. Phan 1 sau d6
dugc dung trong thir nghiém hat gidng rau
mong toi (Basella alba L.) va cay hoa chiéu

tim (Ruellia brittoniana) véi két qua tot &
nghiém thirc ¢6 ti 18 tron phan G voi dat sach
1a 1 phan u:1 dat. Tuy nhién, dé dat két qua
tot hon can thir nghiém phén u trén nhiéu ddi
tuong khac nhau va kéo dai thoi gian theo
ddi. C6 thé két luan rang, chit thai hitu co
trong sinh hoat hang ngay cua con nguoi la
mot ngudn tai nguyén doi dao. Co thé tan
dung dé san xudt lam phan bon cay trong,
dac biét trude thyc trang hién nay véi nhitng
thyc pham nhidm doc chit do str dung phan
bon hoda hoc.
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