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Abstract
Black ginger is a precious and rare medicinal herbs of Vietnam, which are propagated from root buds; the root
weight of 30 g - 40 g/1 branch had high germination rate of 100%, when planting should choose the one branch
roots, do not select small and miltiplebranch roots. The substrate composition including soil + husk (1 : 1) or 100% of
sand gave germination rate of 100%; the nursery time until releasing for planting was 45 - 46 days. Supplementation
with growth regulator GA3 at the concentration of 500 ppm, N3M or ROOTS NEW had 100% germination rate; the
nursery time until releasing for planting reduced 8 - 12 days compared to the control formula. The shading regime
suitable for Kaempferia parviflora at this stage was 60 - 70%.
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NGHIEN CUU XU LY PHAN RUOI LINH PEN
THANH PHAN HUU CO SINH HQC VA PANH GIA TAC PONG
CUA NO DBEN CAI THIEN PO pH, PO AM DAT
Lam Vin Ha', Ha Ta Van?, Huynh Hoang Giang?,
Vo Van Ai Vy?, Nguyén Ha Linh?, Dang Ng6 Nhéit Anh?

TOM TAT

Quy trinh xt ly phan ru6i linh den két hgp véi than sinh hoc d€ san xuat phan hitu co sinh hoc dugc tién hanh
gdém 70% phan rudi linh den + 30% than sinh hoc tli vo trdu va ché phdm vi sinh vat (Bacillus subtilis, Streptomyces
sp.) tit ca cac nguyén liéu trén dugc phoi tréon déu G ban hiéu khi trong 21 ngay c6 kiém soat nhiét do (65 - 75°C),
dd dm (50%). Thanh phdm sau khi @ dugc danh gia chat lugng dua vao Quy chudn Ky thuit Quéc gia QCVN 01-
189:2019/BNNPTNT vé Chét lugng phan bén. Phin rudi sau xt ly @ hoai ¢ chét lugng nhu sau: pH: 7,23; OM:
57,07 (%); Nts: 2,46 (%); axit humic: 3,79 (%); axit fulvic: 3,55 (%); K,Ots: 6,94 (%); P,O.ts: 5,34 (%) va ti 1é C/N:
11,74. V& cac chi tiéu kim loai ndng (Cd, Pb, As va Hg) va vi sinh vét gay hai (Salmonella va E.coli) khong phat hién.
Qua danh gia chit lugng cta phan rudi linh den dén cai thién pH va kha nang git 4m trén dat xam, két qua thuc
nghiém cho théy véi lugng bén 6.000 kg/ha trong 14 ngay khong tudi nudce cho dét, phan ruoéi linh den da ting
cudng kha nang giti &m va cai thién pH dat t6t hon so v&i phan ga xti 1y va phan trun qué khi bén cting liéu lugng.

T khoa: Phan ruoi linh den, phan hiiu co sinh hoc, pH dit, d6 4m dat

! Trung tam Nghién ctiu Dit, Phan bon va Moi trudng phia Nam, Vién Thé nhudng Nong hoa
? Truong Phd thong lién cép Vinschool Central Park
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1. PAT VAN DE

Trong nhiing nam gan day, xu huéng canh tac
theo huéng hiiu co va hitu co dang dan thay thé
cho canh tac truyén thong von hay lam dung phén
bén hod hoc va thudc bao vé thuc vat qua nhiéu dan
dén hién tugng ton du hod chit trong ndéng san, gay
6 nhiém moi trudng dic biét 1a moi trudng dét va
nudc... Ngay 29 thang 8 nam 2018, Thu tuéng Chinh
phu da ra Nghi dinh s6 109/2018/ND-CP vé néng
nghiép hiiu co, trong d6 c6 ndi dén “Phan bon, chat
cai tao dat,... phai dugc san xudt ti cac nguyén liéu
va phuong phap phu hgp tiéu chuin néng nghiép
hiiu co va dap tng cac quy dinh, quy chudn k¥ thuét
khac c6 lién quan” Vay phén bon hiiu co phai dap
tng dudgc yéu cau ctia Nghi dinh 109/2018/ND-CP
vé néng nghiép hiiu co, dong thadi ciing phai dap
tung dugc yéu cdu cua nghi dinh 108/2017/ND-
CP vé phéan bon hitu co. V6i dién tich dat canh tac
nong nghiép hién nay khoang 11,5 triéu ha (B6 Tai
nguyén va Moi trudng, 2018), hang nam Viét Nam
can khoang 50 triéu tan phan hiiu co, nhung thuc té
ca san xudt trong nudc va nhép khdu, méi dap ting
dugc khoang 3,2 triéu tdn phén hiiu co/ndm, nhu
vay lugng phan bén hitu co con thiéu rat nhiéu. Viéc
nghién ctiu tim cdc ngudn nguyén liéu méi dé€ san
xudt phan bén hitu co c6 chat lugng la can thiét.

Ruoi linh den (Hermetia illucens) 1a mot con
trung ban dia san c6 & Viét Nam. N6 khong c6 voi
nén khong chich hut hoa qua, khong c¢é hanh vi bu
(dau) 1én thtic an va gay hai nhu cac loai rudi nha.
Ngugc lai, n6 c6 kha nang phan huy cac rac thai hiiu
co nén ung dung xu ly rac thai hitu co rat hiéu qua
(Nguyén Thi Bich Héao va ctv., 2017). Sau khi phan
hty rdc hitu co nhong rudi linh den thai ra moét
lugng phan rat 16n c6 chia nhiéu chat dinh dudng
nhu: dam, lan, kail, canxi... va ham lugng chét htiu
co cao, hoan toan c6 thé dung lam phén boén hiu
cd, phuc vu san xudt nong nghiép. Tuy nhién, loai
phan nay trudc khi sti dung can phai qua xt ly
hoai d€ gia ting cac chi s dinh dudng dé tiéu va han
ché cac vi sinh vat ¢é hai nhu vi khuén E.Coli hay
Salmonella. Vi thé, nghién ctiu mét quy trinh xt ly @
hoai thich hgp dé€ chuyén hoa phan ruéi linh den tho
thanh phén htiu co sinh hoc va danh gid tdc dong
ctia chiing dén viéc cai thién do phi nhiéu dat la diéu
v6 cung cén thiét, la mit xich quan trong trong quy
trinh chan nudi - trong trot theo hudng phat trién
nong nghiép bén viing.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciu

- Phan ruo6i linh den dugc san xudt tai nha may san

xudt nhong rudi linh den Entobel, tai Ap Cay Xoai,
xa Tan An, huyén Vinh Ciiu, tinh Déng Nai; Ché
phdm vi sinh vat (Bacillus subtilis, Streptomyces sp.)
ctia Trung tam Nghién ctu Pat, Phan bén va Moi
truong phia Nam, Vién Thé nhudng Nong hoa;
bit xam bac mau 6 huyén Cu Chi, thanh pho Ho
Chi Minh; Than sinh hoc dugc san xuat tii cong ty
TNHH Mai Anh Dong Thap.

- Dung cu va hoa chat thi nghiém ctia phéng
phan tich ly-hod-sinh ctia cia Trung tdm Nghién
ctiu bat, Phin bén va Moi trudng phia Nam, Vién
Thé nhudng Nong hda; Phong Lab ctia Trung tam
Innovation, Trudng Lién cap Vinschool.

2.2. Phuong phap nghién ciu

2.2.1. Thi nghiém xdy dung quy trinh xi ly 4 hoai
phén rudi linh den
a) Xay dung nghiém thiic xit ly phan rudi

- Nghiém thtic 1: 100% phéan ru6i + 0% than sinh
hoc + ché phim vi sinh => 3 thung, méi thung chia
5 kg phan da tron.

- Nghiém thtic 2: 80% phan rudi + 20% than sinh
hoc + ché phim vi sinh => 3 thiing, méi thiing chua
4 kg phéan + 1 kg than sinh hoc.

- Nghiém thtic 3: 70% phén rudi + 30% than sinh
hoc + ché phim vi sinh => 3 thuing, méi thuing chiia
3,5 kg phan + 1,5 kg than sinh hoc.

- Nghiém thtic 4: 60% phéan ru6i + 40% than sinh
hoc + ché phim vi sinh => 3 thung, méi thung chia
3 kg phan + 2 kg than sinh hoc.

b) Phuong phdp theo doi qud trinh 1én men cua cdc
nghiém thiic 1 phan

Tién hanh 0 hoai, dé nguyén liéu 1én men theo
phuong phéap u ban hiéu khi & nhiét d6 phong. Kiém
tra dinh ky d¢ 4m va thuc hién dao tron nguyén liéu
(dinh ky 7 ngay 1 lan) d€ duy tri d6 &m hon hop
nguyén liéu & mtic 50%.
¢) Phuiong phdp phan tich chi tiéu danh gid chdt lugng
phan hitu co sinh hoc

Sau 21 ngay lén men tién hanh thu hoéi san phdm
da hoai muc va phan tich cac chi tiéu quy dinh cua
mot loai phan bén hiiu co sinh hoc dua trén Nghi
dinh 108/2017/ND-CP ctia Chinh phti vé€ phan bén.
Chi tiéu pH, ; OM (%); Nts (%); P,O, tong s6; K.O
tong s6; Acid fulvic; Acid humic; Chi (Pb); Cadimi
(Cd); Asen (As); Thuy ngan (Hg); E.Coli gia dinh va
Salmonella sp; Vi khudn Bacillus subtilis; Xa khuidn
Streptomyces sp dugc phan tich dua vao QCVN 01-
189:2019/BNNPTNT.
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2.2.2. Thi nghiém tdc dong ciia phan rudi linh den
dén khd ndng giit dm trong ddt va cdi thién pH ddit
a) Bo tri thi nghiém

Chon nghiém thtc xt ly phan ruéi linh den cé
chat lugng tot nhat dua theo Nghi dinh 108/2017/
ND-CP ctia Chinh Phu vé€ phan boén hiiu co dé tién
hanh tht nghiém kha nang cai thién pH dat va git
4m trong dt.

- Thinghiém 1: NT1 (P6i chting): khongboén phan
htiu co; NT2: 2.000 kg phan ga/ha; NT3: 4.000 kg
phan ga/ha; NT4: 6.000 kg phén ga/ha; NT5: 8.000 kg
phan ga/ha.

- Thi nghiém 2: NT1 (P6i chiing): khong bon
phan hiiu co; NT2: 2.000 kg phan trun qué/ha; NT3:
4.000 kg phén triin qué/ha; NT4: 6.000 kg phén trun
qué/ha; NT5: 8.000 kg phéan trun qué/ha.

- Thi nghiém 3: NT1 (P6i chiing): khong bon
phan htiu co; NT2: 2.000 kg phan rudi/ha; NT3:
4.000 kg phan rudi/ha; NT4: 6.000 kg phan rudi/ha;
NTS5: 8.000 kg phéan rudi/ha.

Thi nghiém dugc tién hanh trong chau véi moéi
chau chtia 5 kg dat va tinh lugng phan bén cho vao
modi chdu bang cong thic (dung trong cua dat xam
bac mau (Db) x d6 sau ctia dat cin cai tao (20 cm) =
khoi lugng dat ctia 1 ha/20 cm; tinh lugng phan béon
cho 1 kg dat, tit d6 suy ra lugng phan bén cho moéi
chiu. Méi nghiém thic dugc ldp lai 3 14n, dao tron
déu phan va dat lan vao nhau, tién hanh tudi 3,75 lit
nudc dén khi dat trong chau dat do &m béao hoa. B6
tri cac chiu thi nghiém ngoai diéu kién anh ning
binh thudng khong cho nudc mua roi vao cac chiu.
b) Phuiong phdp xdc dinh ligng niiéc cdn cho thi nghiém

Cho nudc vao moéi chau d€ dat trong chau dat do
4m bao hoa (stic chtia &m dong rudng t6i da): Theo
S6 tay phan tich bat, Nudc, Phin bon va Cay trong
cta Vién Thé nhudng Nong hoa (1998). Qua day ta
xac dinh dugc 5 kg dat thi nghiém & méi chdu can

3,75 lit nudc dé dat thi nghiém dat bao hoa nudc.
¢) Theo doi thi nghiém

- Xac dinh d6 4m dat & cdc nghiém thic thi
nghiém: d6 dm cta dit trudc thi nghiém va sau 14
ngay u dit v6i phan, bang mdy do do &m ké dong
rudng va phuong phap séy kho trong ta sdy (Theo S6
tay phan tich Dat, Nudc, Phan bén va Cay trong cua
Vién Th6 nhudng Nong hoa, 1998).

- Xac dinh d¢ pH dat ctia cdc nghiém thtc thi
nghiém: trudc va sau 14 ngay u dat véi phan hiiu
co do pH bang dién cuc thay tinh trong dung dich
huyén phu dét - dung dich KCI 1M (theo TCVN
5979:2007 tti QCVN 01-189:2019/BNNPTNT).

d) Xit ly s liéu

Céc s6 liéu thu thap dugc phan tich phuong sai
(ANOVA) va cac gia tri trung binh dugc trac nghiém
theo LSD (Least Significant differences - khac biét c6
y nghia nho nhét) véi mtc a < 0,05 bing phan mém
IRRISTAT 5.0.

2.3. Thoi gian va dia diém nghién ciiu

Nghién ctiu dugc thuc hién tii thang 8 dén thang
11 nam 2019 tai Trung tam Nghién ctiu Pét, Phan
bén va Moi truong phia Nam va Phong Lab cua
Trung tdm Innovation, Trudng Lién cap Vinschool.

I1I. KET QUA VA THAO LUAN

3.1. Két qua phan tich cac chi tiéu dinh dudng
trong phén rudi linh den sau xu ly u hoai
- Chi tiéu pH,: Qua bang 1 c6 thé thay, do pH

cta phan rudi linh den sau khi xti ly @ hoai cao nhKélgt1
6 nghiém thic 4 va thdp nhat ¢ nghiém thic 1, su
khac biét nay c6 y nghia thong ké. Nhu vay, xu ly a
phan ru6i véi than sinh hoc theo ti 1& 60:40 da cai
thién pH ctia phan hitu co 6 mc tot nhat so véi cac
nghiém thtc con lai. So véi trude thi nghiém thi sau
thi nghiém pH._ clia cac nghiém thic déu dugc cai
thién tot hon.

KCl

Bang 1. Ham lugng cac chit dinh dudng trong phan rudi linh den trudc va sau xt ly

Chit tdng s6, % .
NT pH,, - - - - Tilé C/N
OM Nts Axits Humic Axit Fulvic K,Ots P.O.ts

NT1 6,23 71,2 2,39 3,46 3,00 1,59 2,96 14,61
NT2 6,70 62,2 1,98 2,62 3,36 6,33 4,45 16,03
NT3 7,23 57,07 2,46 3,79 3,55 6,94 5,34 11,74
NT4 7,36 58,67 2,02 2,03 2,36 7,54 5,58 14,75
LSD, 0,78 10,18 ns 1,21 0,50 2,15 1,14 ns

CV (%) 57 8,2 12,5 12,4 8,2 19,8 12,5 19,2
TTN 5,25 75,5 2,01 1,93 4,61 1,52 2,57 18,78

Ghi chii: ns la sy khdc biét khong c6 y nghia thong ké 6 miic o = 0.05; TTN la nguyén liéu phdn rudi linh den truéc

khi x1t ly 4 hoai.

56



Tap chi Khoa hoc Céng nghé Nong nghiép Viét Nam - S6 5(114)/2020

- Ham lugng chét hitu co téng s6 (OM): SO liéu
bang 1 cho thdy, ham lugng OM cao nhat & nghiém
thuc 1, tiép theo la nghiép thtc 2 va thip nhit &
nghiém thtic 3. Nhu véy t6c 46 mun hoa (phan huy
chét hiiu co) trong qué trinh @ cao nhat & nghiém
thtic 3, tiép theo 1a nghiém thtic 4 va t6c d0 mun hoa
thap nhat & nghiém thtic 1 (100% nguyén liéu phan
rudi) so véi nguyén liéu dau vao ban dau.

- Ham lugng dam t6ng s6: Qua bang 1 c6 thé thdy,
dam t6ng s6 cao nhét & nghiém thiic 3 va thdp nhat
& nghiém thtic 1, sy khac biét nay khong c6 y nghia
thong ké, cé biét c6 nghiém thiic 2 dam tdng s6 giam
s0 vOi trudc thi nghiém nhung khong dang ké.

- Chi tiéu axit humic: S6 liéu bang 1 cho thay,
ham lugng axit humic cao nhit & nghiém thtc 3,
ti€p theo la nghiém thtc 1 va thdp nhit 6 nghiém
thtic 4, su khac biét nay c6 y nghia thong ké. So véi
trude thi nghiém thi ham lugng axit humic & cac
nghiém thtc sau thi nghiém déu dugc cai thién hon.
Theo Nghi dinh 108/2017/ND-CP ctia Chinh phu vé
phan hiiu co sinh hoc phai ¢6 ham lugng axit humic
16n hon 2,5%. Nhu vay, cac nghiém thtc 1, 2 va 3
sau khi xt ly t hoai déu c6 ham lugng axit humic dat
tiéu chudn ctia phan bén hitu co sinh hoc.

- Chi tiéu axit fulvic: Qua bang 1 c6 thé thdy, ham
lugng axit fulvic cao nhat & nghiém thtic 3, tiép theo
la nghiém thtic 2 va thdp nhit & nghiém thic 4, su
khéc biét cd y nghia thong ké. Qua day cho thdy khi
xu ly 4 70% phan ruoi véi 30% than sinh hoc véi
men vi sinh da gitp cho t6c d6 mun hod hgp chat
htiu co dugc nhanh hon.

- Ham Iugng kali tong s6 (K,Ots): S6 liéu bang 1
cho thdy, ham lugng K,Ots cao nhét ¢ nghiém thiic
4 va thap nhat & nghiém thtc 1, su khac biét nay

c6 y nghia thdng ké. So sanh vé6i nguyén liéu trude
khi @ thi ham lugng kali tong s6 & nghiém thtic 1
khong thay d6i nhiéu, cac nghiém thtic con lai cao
hon chiing t6 kali tong s6 dugc bd sung chu yéu tu
than sinh hoc.

- Ham ligng lan téng s6 (P,O, ts): S6 liéu bang 1
cho thdy, ham lugng lan tong s6 cao nhit 6 nghiém
thtic 4, tiép theo la nghiém thic 3 va thdp nhat &
nghiém thtc 1, sy khac biét nay cé y nghia thong
ké. So sanh v6i nguyén liéu dau vao nghiém thic
mot ham lugng lan téng s6 khong khac nhiéu, cac
nghiém thtc con lai ham lugng 1an tong s6 tang dan
theo ham lugng than sinh hoc phoéi trdn, chiing to
viéc b sung than sinh hoc vao trong khi xu ly @
phan rudi da cai thién ham lugng lan trong phén.

- Ti 1¢ C/N, day la mot trong céc chi tiéu quan
trong dé€ danh gia chat lugng phén hitu co c6 dat
QCVN 01-189:2019/BNNPTNT theo Nghi dinh
108/2017/ND-CP ctia Chinh phu hay khéng. Theo
QCVN 01-189:2019/BNNPTNT, phéan hiiu co hay
httu co sinh hoc phai c6 ti 1é C/N nhé hon 12, nhu
vay chi c6 nghiém thtc 3 la dat.

3.2. Két qua phéan tich cac chi tiéu vi sinh vat va
kim loai nang trong phén rudi linh den

- Chi tiéu vi khudn Bacillus subtilis va xa khuin
Streptomyces sp 1a cdc chling vi sinh vat viia c6 vai
tro phan gidi chat hiiu co viia c6 vai tro doi khang
ndm bénh gay hai cho cay trong. Qua bang 2 c6
thé thay mat do cua hai chung vi sinh vét nay & cac
nghiém thic la khong cé su khdc biét thong ké. So
v6i nguyén liéu dau vao (trudce thi nghiém) thi mat
do6 & ctia chung tat ca cac nghiém thic déu dugc cai
thién hon rat nhiéu.

Bang 2. Két qua phén tich cac chi tiéu vi sinh va kim loai ndng
trong phén rudi linh den trudc va sau xt ly

NT Bacillus subtilis, Streptomyces Salmonella = E.coli Pb Cd As Hg
(cfu/g) sp (cfu/g) (cfu/g) (cfu/g) = (mg/kg) (mg/kg) (mg/kg) (mg/kg)

NT1 2,7 x 10° 3,7x 108 KPH KPH KPH KPH KPH KPH
NT2 3,8x10° 42x 108 KPH KPH KPH KPH KPH KPH
NT3 3,5x10° 5,1x 108 KPH KPH KPH KPH KPH KPH
NT4 2,2 x10° 3,4x 108 KPH KPH KPH KPH KPH KPH
LSD, s ns ns ns ns ns ns ns ns
TTN 1,9 x 10° 1L,3x10° KPH 7,5x 10° KPH KPH KPH KPH

Ghi chu: Ky hiéu KPH la khong c6 phdt hién khi phan tich.

- Chi tiéu vi khudn Salmonella va vi khuan E. coli
la chung vi sinh vat gay bénh cho ngusi va dong
vat, theo tiéu chuén cua phan bon hiu co (QCVN

01-189:2019/BNNPTNT) trong phan bén hitu co
noéi chung va hitu co sinh hoc néi riéng yéu cau déu
khong c6 phat hién cac chung vi sinh vat nay. Két qua
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xu ly phan ru6i linh den & cac nghiém thic & bang
2 cho thay vi khuén Salmonella va vi khudn E. coli
0 tat ca cac nghiém thic déu khong phat hién, nhung
nguyén liéu phéan rudi trudc khi xt ly @ la c¢6 phat
hién vi khuén E. coli v6i mat do 1a 7,5 x 10° CFU/g.

- VE céc chi tiéu kim loai nang (Pb, Cd, As va Hg):
Qua bang 2 cho théy ké ca nguyén liéu dau vao dé
 1a phan rudi linh den va san phdm d4u ra la phan
htiu co sinh hoc ctia cac nghiém thtic déu khong co6
phat hién.

Toém lai, két qua phan tich cac chi tiéu chat lugng
cta phan bon hitu co dya theo tiéu chuin ctia Nghi
dinh 108/2017 NDP-CP ctia Chinh pht vé quan ly
phan bon cho thiy nghiém thiic 3 la dat tiéu chuin
ctia phan bén htiu co sinh hoc.

3.3. Danh gia tac dong cta phan rudi linh den dén
cai thién do pH va kha niang giti 4m cta dit xam

- O thi nghiém 1 bén phén ga xit ly: S6 liéu bang
3 cho thdy su khac biét gitia cac nghiém thtic 1a c6
y nghia thong ké va do pH dugc cai thién tot nhat 6
NTS5 (v6i muic bon 8.000 kg/ha) va thdp nhat 6 NT1
khong c6 bon phan hitu co; O thi nghiém 2 bon phan
trun qué: SO liéu bang 3 cho thdy su khac biét gitia
cac nghiém thtc la c6 y nghia thong ké va do pH dat
dugc cai thién cao nhat & NT5 (véi mic bén 8.000
kg/ha) va thap nhat 6 NT1 khong c6 bon phan hitu
co trin qué; O thi nghiém 3 bén phan rudi linh den:
S6 liéu bang 3 cho thdy su khac biét gitia cac nghiém
thtic 1a c6 y nghia thong ké va do pH dat duogc cai
thién cao nhat & NT4 (v6i miic bén 6.000 kg/ha) va
thap nhéat & NT1 khong c¢6 bén phén ruéi linh den.
Qua day c6 thé thdy pH dat tang 1én theo liéu lugng
phan httu co bén vao trong dat, diéu nay chiing to
phan hiiu co ¢ kha nang cai tao pH dat dac biét la
phan rudi linh den dugc xti Iy hoai véi than sinh hoc
ti vo triu lda.

Anh huéng ctia céc loai phan hiiu co khéc nhau dén pH dit

B pHKCI(TN1) B pHKCI(TN2) & pH KCI (TN3)
7.35 719
68

3.88 3.92 386

NT1 NT2 NT3 NT4 NTS

Bang 3. Anh hudng ctia phan rui linh den,
phén trun qué va phén ga xt ly dén pH
va kha nang gitt &m cta dat xam trong 14 ngay

14 ngay Thinghiém1 Thinghiém2 Thinghiém 3
Nghiém pH Z:: pH fn‘: pH aDn‘;
thiic KCl (%) KCl (%) KCl (%)
NT1 3,88 858 392 726 3,86 7,00
NT2 550 19,59 5,12 | 17,42 5,56 | 18,69
NT3 6,40 18,04 6,12 22,71 | 6,76 | 22,29
NT4 6,22 20,32 | 6,05 23,04 7,35 24,27
NT5 6,80 23,27 6,26 1 20,11 | 7,19 | 24,12
LSD,ys 0,52 228 1,16 1,83 050 1,30

CV (%) 48 6,6 11,2 58 4,3 3,6

- So sanh mtic d¢ cai thién pH & dat xam cta 3
loai phan boén htiu co (6 thi nghiém 1 phan ga xt ly;
6 thi nghiém 2 phan trun qué va & thi nghiém 3 phan
rudi): Hinh 1 cho thdy & NT1 khong bon phéan hiiu
co thi do pH ctia 3 thi nghiém hau nhu khong c6 su
khéc biét va & muc rit chua. O NT2 (mtc bén 2.000
kg/ha) pH dat dugc cai thién cao nhét & thi nghiém 3
bén phan rudi linh den, tiép dén la thi nghiém 1
bén phén ga xt ly va thdp nhat & thi nghiém 2 bén
phan trin qué. G NT3 (v6i mic bén 4.000 kg/ha)
pH dét cling dudgc cai thién cao nhét & thi nghiém 3
bén phén ruéi linh den, tiép dén 1a thi nghiém 1 bon
phén ga xt ly va thap nhat & thi nghiém 2 bon phan
trin qué. O NT4 (v6i miic bén 6.000 kg/ha) pH dat
dugc cdi thién cao hon hin & thi nghiém 3 bén phan
rudi linh den tiép dén la thi nghiém 1 bon phan ga
xt ly va thap nhat & thi nghiém 2 bon phén trun qué.
O NTS5 (v6i miic bon 8.000 kg/ha) pH dat ciing dugc
cai thién cao nhat & thi nghiém 3 bén phén ru6i linh
den ti€p dén la thi nghiém 1 bon phéan ga xt ly va
thap nhdt & thi nghiém 2 bén phén trun qué.

Anh hudng cia bon cac loai phan hitu co khéc nhau dén d 4m dét xam

BDoAm (TN1) WDoam (TN2) Db &m (TN3)

NT1 NT2 NT3 NT4 NT5

Hinh 1. So sanh anh hudng ctia phan ruéi linh den, phéan trun qué
va phan ga xt ly dén pH va d¢ 4m ctia dat xdm
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Nhu véy, phan htiu co dugc san xuat tii phan
rudi linh den c6 két hop véi than sinh hoc tii vo trau
trong quy trinh san xudt da c6 tac dung cai thién pH
dat xdm cao hon phan ga xt ly va phan trun qué. Véi
muc bén 6.000 kg phan rudi linh den/ha da c¢ tac
dong cai thién pH dat xdm cao hon nhét so véi cac
muic bon con lai.

- Xét anh hudng cta viéc bon phan ga xt ly, phan
trun qué va phan rudi linh den dén d¢ giti dm cua dat
xam: O thi nghiém 1 bén phan ga xti ly: bang 3 cho
théy su khdac biét gitia cac nghiém thtic la c6 y nghia
thong ké va d6 4m dat cao nhit ¢ NT5 (bon 8.000
kg/ha) va thap nhat & NT1 khong bon phan hiiu co;
O thi nghiém 2 bén phan triin qué: Qua bang 3 cho
thdy su khdc biét gitia cdc nghiém thiic la c6 y nghia
thong ké va d6 dm dét cao nhit & NT4 (bon 6.000
kg/ha) va thap nhat 6 NT1 khong bén phan hiiu co;
O thi nghiém 3 bén phan rudi linh den: Qua bang 3
cho thay su khac biét gitia cdc nghiém thic la c6 y
nghia théng ké va d6 dm dat cao nhit § NT4 (bén
6.000 kg/ha), ti€p dén 1a NT5 (bon 8.000 kg/ha) va
thap nhat 6 NT1 khong bén phan hitu co.

- So sanh anh hudng cua 3 loai phan hiiu co
(phan ga xti ly, phan trun qué va phan rudi linh den)
dén viéc cai thién do6 4m ctia dat xdm. Hinh 1 cho
thdy: O NT1 ctia ca 3 thi nghiém khong c6 bén phan
hiiu co la khong c6 su khac biét va d6 dm dat sau 14
ngay phoi ning khong tudi nudc 1a rét thap. & NT2
bén 2.000 kg/ha, do dm dit dugc cai thién cao nhit
¢ thi nghiém 1 (bon phén ga xu ly) va thap nhat
& thi nghiém 2 (b6n phén triun qué). G NT3 bén
4.000 kg/ha, d6 &m dat dugc cai thién la thi nghiém
2 (bon phéan trun qué) va thidp nhat & thi nghiém
1 (bén phan ga xi 1y). O NT4 bén 6.000 kg/ha, do
4m d4t cao nhat la thi nghiém 3 (bon phéan ruéi linh
den) va thdp nhat la thi nghiém 1 (bén phéan ga xu
1y). O NT6 bon 8.000 kg/ha, d6 4m dit dugc cai
thién cao nhét & thi nghiém 3 (bén phén ruoi linh
den) va thap nhat & thi nghiém 2 (bén phén triin
qué). Nhu vay, trong 3 loai phan tht nghiém trén
thi phan ru6i linh den va phéan ga xti ly c6 kha nang
giti &m cho dat tét hon phan trun qué, trong dé dac
biét la phan rudi.

IV. KET LUAN VA KIEN NGHI

4.1. Két luan

- Xt ly phéan ruoi linh den véi than sinh hoc va
ché phim vi sinh vét (xa khudn Streptomyces sp va
Bacillus subtilis) c6 toc do phan huy (1én men) hiéu
qua nhat ¢ NT3.

- Két qua phan tich chit lugng cho thdy nghiém
thtic 3 da dat tiéu chudn ctia phin hiu co sinh hoc:
pH: 7,23; OM: 57,07 (%); Nts: 2,46 (%); Axit humic:
3,79 (%); axit fulvic: 3,55 (%); K, Ots: 6,94 (%);
P O, ts: 5,34 (%) va tilé C/N: 11,74. Céc chi tiéu kim
loai ndng (Cd, Pb, As va Hg) va cac ti tiéu vi sinh vat
gay hai (salmonella va E.coli) khong phat hién dugc.

- Bon phén ruéi linh den véi lugng 6.000 kg/ha
trén dat xam da c6 tac dong tot dén cai thién pH dat
va kha nédng gili 4m trong dét so véi cac mtuic con
lai va so véi cac loai phan htiu co khac bén cung
liéu lugng.

4.2. Kién nghi

- Can ap dung phd bién quy trinh xt ly @ hoai
phén ruoi linh den véi than sinh hoc theo ti 1é
70% : 30% va ché pham vi sinh (Streptomyces sp va
Bacillus subtilis).

- Can tiép tuc nghién ctiu anh hudng cta phan
rudi linh den da xt ly @ hoai véi viée cai tao dat va
cung cdp dinh dudng cho cay trong.
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Study on treating of black soldier fly feces for bio-organic fertilizer
and its impact on improving pH, soil humidity
Lam Van Ha, Ha Tu Van, Huynh Hoang Giang,
Vo Van Ai Vy, Nguyen Ha Linh, Dang Ngo Nhat Anh
Abstract

The process of treating black soldier fly feces in combination with biochar to produce bio-organic fertilizer was
carried by mixing 70% of black soldier fly feces with 30% biochar from rice husk and Bacillus subtilis, Streptomyces
sp. All of the above ingredients were mixed and semi-aerobic incubation for 21 days with temperature controlling
at (65 - 75°C), humidity (50%). The final products after incubating were assessed for quality based on QCVN 01-
189:2019/BNN&PTNT for fertilizer quality. Black soldier fly feces after composting had the following qualities: pH:
7.23; OM: 57.07 (%); Nts: 2.46 (%); Humic acid: 3.79 (%); fulvic acid: 3.55 (%); K,Ots: 6.94 (%); P,O.ts: 5.34 (%) and
C/N ratio: 11.74. The heavy metals (Cd, Pb, As and Hg) and harmful microorganisms (salmonella and E.coli) were
not detected. By assessing quality of black soldier fly feces for improving pH and moisture retention on gray soil, the
experimental results showed that the black soldier fly feces when applying 6,000 kg/ha in 14 days without watering
the soil enhanced moisture retention and improved soil pH better than treated chicken and worm feces with the
same amount.

Keywords: Black soldier fly feces, bio-organic fertilizer, soil pH, soil moisture
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NGHIEN CUU HOAT TINH KHANG MOQT SO VI KHUAN GAY BENH THUC VAT
CUA CAC CHUNG XA KHUAN PHAN LAP O VIET NAM

Pham Thi Hué', Binh Thi Ngoc Mai', Nguyén Thi Van',
Nguyén Hong Minh', Nguyén Kim N Thao'

TOM TAT

Nghién ctiu dugc tién hanh trén 500 chting xa khuén dugc phan lap & Viét Nam, hién dang dugc bao quan tai Bao
tang Gi6éng chudn Vi sinh vat (VTCC) v6i muc tiéu chon loc duge cic chung xa khudn c6 kha ning déi khang véi
mot s6 vi khudn gay bénh thuc vat. Két qua tuyén chon dugc 18 ching c6 kha nang khang Xanthomonas oryzae pv.
oryzae gay bénh bac la laa, 4 chiing khang Dickyea zeae gay bénh théi goc va 7 chung khang Pseudomonas syringae
gay bénh dom l4. Dac biét, hai chung Streptomyces manipurensis VTCC 40895 va Streptomyces griseus VTCC 41724
¢6 hoat tinh d6i khang véi dong thoi 3 loai vi khuén gay bénh da dugc nghién ctiu sdu hon. Két qua khio sat
anh hudng ctia thoi gian va moi trudng nuoi cdy dén kha ning sinh tdng hop chat khang khudn cho thdy ching
VTCC 40895 sinh chit khang khuin cao nhit sau 6 ngay nudi ciy trong moéi truong SKS, trong khi do, ching VTCC
41724 sinh chat khdng khudn t6t nhat trong moi truong ISP4 sau 6 ngay nudi. Ngoai ra, cac déc tinh sinh Iy, sinh héa
ctia hai chung VTCC 40895 va VT'CC 41724 ciing dugc xac dinh.

Tu khoéa: Dickyea zeae, Pseudomonas syringae, Xanthomonas oryzae pv. oryzae, xa khuén, khang vi khuén gay
bénh thuc vat

1. DAT VAN DE nguy co 6 nhiém moi truong, de doa stic khoe con
ngudi va gay thiét hai kinh té€ do phat sinh chi phi
lién quan dén xt ly moi truong. D€ kiém sodat dugc
dich bénh do vi sinh vét gay ra trén cay trong, tiém
) o nang st dung vi khudn, xa khuén va vi ndm ty nhién
bénh bang bién phdp héa hoc 1a ph6 bién, nhung cic  4i khang dé thay thé hodc b8 sung két hop véi céc
chdt hoa hoc lai thudng c6 hai cho con ngudi, vat  thudc trii sdu héa hoc dugc dé cap dén trong nhiéu
nudi ciing nhu cac vi sinh vat c6 lgi khac, ddn dén  nghién ctiu (Medeiros et al., 2012).

Céc bénh do vi sinh vat gy ra trén cay trong la
mot mai de doa rat16n déi véi san xudt nong nghiép.
Trong cong tac bao vé¢ thuc vat hién nay, phong tri

'Vién Vi sinh vt va Cong nghé sinh hoc, Dai hoc Qudc gia Ha Noi
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