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Study on techniques of black ginger {Kaempferia parviflora) 
multiplication by root buds 

Dao Thuy Duong, Nguyen Thi Thu, Tran Nyoe Lan, 
Nguyen Dac Binh Minh, Nguyen \'K-t Trung 

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/l 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: Dor 100% of 
sand gave germination rate of 100%; the nursery time until releasing for planting was 45 - 46 days. Supplementation 
with growth regulator GA3 al 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%. 
Keywords: Black ginger {Kaempferia parviflora), root buds, propagation technique 
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NGHI£N COtJ Xir LY PHAN RUOI LINH DEN 
THANH PHAN HOXJ CO SINH HOC vA DANH GIA TAC DONG 

CUA N 6 DEN CAI THIEN DO pH, DO AM DAT 

Lam Van Ha', Ha Tu Van', Huynh Hoang Glang^ 
Vo Van Al Vŷ  Nguyen Ha Unh\ Dang Ngo Nhat Anh' 

T 6 M TAT 

Quy trinh xfl ly phin ruoi linh den ke't hpp vdi than suih hoe de san xuat phan hflu cfl sinh hpc dflpc tien hanh 
gom 70% phan rudi linh den + 30% dian smh hpc til \ 6 trau va che pham vi sinh vat (Bacillus subtiiis, Streptomyces 
sp.) lit ca cic nguyen heu tren dUpe phdi Iron deu ii bin hieu khi trong 21 ngay cd kiem soil nhiel dp (65 - 75''C), 
dd am (50%). Thanh pham sau khi u dflpc dinh gia chat lupng dfla vao Quy chuln Ky thuat Qude gia QCVN 01-
189:2019/BNNPTNT ve Chat Iflpng phan bdn. Phin rudi sau xfl ly u hoai ed chat Iflpng nhfl sau' pH: 7,23; OM-
57.07 (%); Nts: 2,46 (%); axit humic: 3.79 (%); axit fuK-ic: 3,55 (%), K Ols. 6.94 (%); P^O t̂s: 5.34 (%) va I'i le'c/N" 
11,74- \ e eac chi lieu kim loai nang (Cd. Pb, As va Hg) vi \i sinh vat gay hai (Salmonella vi E.coti) khdng phat hi?n' 
Qua danh gid chat Iflpng cua phan ruoi linh den den cii thien pH vi kha nang gifl am tren dil xim, ke't qua thflc 
ngbi?m eho thay \0i lupng bdn 6.000 kg/ha trong 14 ngay khdng tudi nude eho dat, phan rudi linh den di tine 
cudng khd nang gifl am va edi thi?n pH dat lot htfn so vdi phin ga xfl ly va phin trun que khi bdn ciin;; ĥ  , \uani> 

Til khoi: Phin rudi linh den. phin hflu ctf .sinh hpc, pH dat, do am dat 

' Trung tim Nghien cflu Dil, Phin bdn va Mdi trfldng phia Nam, Vien 'Ibo nhfldng Ndng boa 
- Trfldng Phd thdng hen cip Vinschool Centra! Park 
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I. DAT VAN DE 
Trong nhflng nim gan day, xu hfldng canh tdc 

theo hfldng hOu c<s vi hflu cd dang dan thay the 
cho canh tac truyen thong von hay lam dung phan 
bdn hoi hpc vd thuoc bio ve thflc vat qud nhieu dan 
den hi?n tflpng tdn dfl hod chat trong ndng sin, gay 
d nhiem mdi trUdng dac biet la mdi trfldng dat vi 
nfldc... Ngiy 29 thing 8 nam 2018, Thfl tfldng Chinh 
phii da ra Nghi dinh so 109/2018/ND-CP ve nong 
nghiep hflu ctf, trong do cd ndi den "Phan bon, chat 
cdi tao dat,... phdi dflpc sin xuat tfl cdc nguyen lieu 
vi phupng phap phfl hpp tieu chuan nong nghiep 
hflu cd vi dip dng cac quy dmh, quy chuan ky thuit 
khac cd lien quan". Viy phan bdn hflu cd phai ddp 
flng dupc yeu cau cfla Nghi dinh 109/20I8/ND-CP 
ve ndng nghiep hflu ctf, ddng thdi cflng phdi dap 
flng dflpc yeu cau cfla nghi dinh 108/2017/ND-
CP ve phin bdn hflu ctf Vdi dien tich dat canh tic 
ndng nghiep hien nay khoang 11,5 trieu ha (Bp Tai 
nguyen va Mdi trfldng, 2018), hang nam Viet Nam 
can khodng 50 trieu tan phan hflu cd, nhflng thflc te 
ca sin xuat irong nfldc vi nhip khau, mdi dip flng 
dflpc khodng 3,2 trieu tan phan hflu cp/nam, nhfl 
vdy Iflpng phan bdn hflu cO cdn thieu rat nhieu. Viec 
nghien cflu tim cic nguon nguyen lieu mdi de sdn 
xuit phan bdn hflu cd cd chat Ifldng la can thiet. 

Rudi linh den (Hermetia illucens) li mdt cdn 
trung bdn dia sin cd d Viet Nam. Nd khdng cd vdi 
n^n khdng cbich hiit hoa qua, khdng cd hanh vi bu 
(dau) len thflc an va gay hai nhfl cdc loii rudi nha. 
Ngflpc lai, nd cd kha nang phan huy cac ric thai hflu 
eo nen flng dung xfl ly rdc thai hflu cd rat hieu qui 
(Nguyen Thi Bich Hdo va ctv., 2017). Sau khi phin 
buy rdc hflu cP nhdng ruoi Unh den thdi ra mdt 
Iflpng phan rat ldn cd chfla nhieu chat dinh dfldng 
nhfl: dam, lin, kail, canxi.,. vi him IflPng chat hflu 
CO eao, hoan toan cd the dung lam phan bdn hflu 
CO, phuc vu sdn xui't ndng nghiep. Tuy nhien, loai 
phin nay trfldc khi sfl dung can phai qua xfl ly u 
hoai de gia tang cdc chi so dinh dfldng de tieu vd han 
che cdc vi sinh vat cd hai nhfl vi khui'n E.Coh hay 
Salmonella. \'i the, nghien cflu mdt quy trinh xfl ly u 
hoai thich hpp de chuyen hoa phan ruoi linh den thd 
thinh phan hflu cd sinh hpc vi dinh gid tac dpng 
cua chflng den viec cdi thien dp phi nhieu dit la dieu 
vd ciing can thiet, la mil xich quan trpng trong quy 
trinh chin nuoi - trdng trpt theo hfldng phat trien 
ndng nghiep ben vflng. 

II. VAT LIEU VA PHUONG PHAP NGHIEN C\X 

2.1. Vat lieu nghien cflu 

- Phan rudi linh den dupc san xuat tai nha may san 

xuat nhdng ruoi linh den Entobel, tai Ap Cay Xoii, 
xa Tan An, huyen Vinh Cdu, tinh Dong Nai; Che 
pham VI sinh \at (Bacillus subtihs. Streptomyces sp ) 
cua Trung tam Nghien cflu Dat, Phan bdn vi Mdi 
trfldng phia Nam, Vien Tho nhfldng Ndng hda; 
Dat xdm bac mau d huyen Cu Chi, thinh phd Hd 
Chi Minh; Than sinh hpc dUtfc sin xuat tfl cdng ty 
TNHH Mai Anh Ddng Thdp. 

- Dflng cu vd hod chat thi nghi?m cfla phdng 
phin tich ly-hoi-sinh cfla cua Trung tam Nghien 
cflu Dat, Phan bdn vd Mdi trfldng phia Nam, Vien 
Thd nhfldng Ndng hda; Phdng Lab cfla Trung tim 
Innovation, Trfldng Lien cap Vinschool. 

2.2. PhUPng phip nghien cflu 

2.2.1. Thi nghiem xdy dUng quy trinh xU ly u hoai 
phdn ruoi linh den 

a) Xdy dUng nghiem ihUc xd ly phdn ruoi 

- Nghiem thflc 1: 100% phan ruoi -t- 0% than sinh 
hpc + che pham \i sinh => 3 thung, mdi thung chfla 
5 kg phin di trpn. 

- Nghiem thflc 2, 80% phan ruoi -f 20% than sinh 
hpc + che pham vi sinh => 3 thflng, moi thung chfla 
4 kg phdn + 1 kg than sinh hoc, 

- Nghiem thdc 3: 70% phin ruoi -h 30% than sinh 
hpc + che pham vi sinh => 3 thflng, moi thflng chfla 
3,5 kg phin -i- 1,5 kg than sinh hpc. 

- Nghiem thflc 4: 60% phan rudi + 40% than sinh 
hoe + che pham \i sinh => 3 thung, mdi thflng chfla 
3 kg phin + 2 kg than sinh hpc. 

b) PhUdng phdp theo doi qud trinh len men cua cdc 
nghiem thUc ii phdn 

Tien hdnh ii hoai, de nguyen lieu len men theo 
phflong phap fl bdn hieu khi d nhiet dd phdng. Kiem 
tra dinh ky dp am vi thflc hien dao trdn nguyen lieu 
(dinh ky 7 ngiy 1 lan) de duy tri dp am hon hpp 
nguyen lieu d mflc 50%. 

c) PhUdngphdp phdn tich chi lieu ddnh gid chal lUdng 
phdn hUu cd sinh hgc 

Sau 21 ngay len men lien hanh thu hdi san pham 
da hoai muc va phdn lich cdc chi tieu quy dinh ciia 
mpt loai phin bdn hflu cd sinh hpc dfla tren Nghi 
dinh 108/2017/ND-CP cfla Chinh phfl ve phan bdn. 
Chi tieu pH^^,; OM (%); Nts (%); P p , tdng sd; K,0 
tong sd; Acid fulvic; Acid humic; Chi (Pb); Cadimi 
(Cd); Asen (As), Thuy ngin (Hg); E.Coh gid dinh vi 
Salmonella sp; \'\ khuan Bacillus subtiiis; Xa khuan 
Streptomyces sp dflpc phin tich dfla vao QCVN 01-
189:2019/BNNPTNT 
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2.2.2. Thi nghiim tdc dang cda phdn ruoi linh den 3.-5 hi nuoe de Jii tl,i nghiem dat bao h.^.. •" 
den khd ndng gia dm Irong ddi ra cdi thien pH ddt ^) 7,„,„ ^^, ,^, ^^^^^^ 

a) Bo Iri Ihi nglncin Yi- *• K ., . „ j - . - • i ,„ii, llii 
* - .\aL dinri dp am dat a cac iijihivi'i :'nu i'" 

Chpn nghiem Ihiic xii ly phan ruoi linh den co nghiem: do am cua dat trU6c thi uyhicn ,a sau '•' 
chat luong tot nhat dUa theo N'ghi dinh 108/2017/ ngay 11 dat vdi phan, bSng mav do'dp am kc il'"';-
XD-CP cua Chinh Phil ve phan bon hQu co de tien fuong va phuong phap say kho trong tii s,i\ , Iheo ^o 
hanh thilnghiem kha nang cai thien pH dat va giii ',>> phan tich Dat, Nucrc, Phan bon va Ca\ ti.'iig^U'' 
am trong dat. ^''^" '^° nhuSng Nong hoa. 1998). 

-Tliinghiem 1 XTI (Doi chiing): khong bon phan " •̂"'" >'i"h ' '* pH dat ciia cac nghiem thilc thi 
hilu CO; NT2: 2.000 kg phan ga/ha; XT3: 4.000 kg nghiem: truic ^a sau 14 ngay u dat vdi ph,in hdu 
phan ga/ha; NT4: 6.000 kg phan ga/ha; NT5: 8.000 kg ';'' * P " ''^"S * ? " ':'"- 'hiiy tinh Irong Jung ^ 1 * 
nhanea/ha huyen phii dit - dung dich KCl l.M (theo TC \ N 
' ^ 5979:2007 til QCVN 0M89:2019/BNXPTNT). 

- Tbi nghiem 2: NTl (Dot chimg): khong bon d)Xdlys6biu 
phan hiiu co; XT2- 2.000 kg phan trim que/ha; NT3: 
4.000 kg phan trim queVba: \T4 : 6.000 kg phan trim " c so lieu thu thap dupc phan tich phuong sai 
quc/ha; X 1 V 8.000 kg phan trim que/ha. ^t ^^ct^n'' "''F' "1 ' " "S^ inh dupc trac nghiem 

theo LSD (Least Significant diiferenccs - khac biet CO 
Till nghifm 3: XTI (Doi chiing): khong bon ^ „^f^-,^ „^.f, „[,j,) ^,^, ^^^ ^ ^ 0 Q5 l,.„g pijj^ ,n^„, 

phan hiiu CO; X r2: 2.000 kg phan ru6i/ha; NT3: JRRJSTAT 5 0 
4.000 kg phan rudi/ha; N 1 1 6.000 kg phin ruoi/ha; 
NT5: 8.000 kg phan ru6i/ha. 2.3. Thcfi gian vi dia diem nghien cilu 

•mi nghiem dupc tien hanh trong chau vd, md, , , N?hie.i «lu dUdc thilc hien til thang 8 den thang 

chau chfla 5 kg dat va tinh Iflpng phin bdn cho 
11 nam 2019 tai Trung tam Nghien cflu Dat, Phdn 

, , , i . .1 .̂  , J - 4.- . bon va Moi trflPng phia Nam va Phone Lab cua 
moi h;iiu bing cong thUc dung trong cua dai xam ^ . . . .. T- .- i • - »? c i 
, /,-.L^ J- - . , . . . , ,„ , Trung tam Innovation, Trfltfng Lien cap Vinschool. 
bac nuiu (Db) x dp sau cua dat can eai tao (20 cm) = o r 
khoi lflpng dat cfla 1 ha/20 cm; linh Iflpng phdn bdn m (^g'r Q^A VA THAO LUAN 
cho I kg dil. tfl dd suy ra Iflpng phan bdn eho moi 
cb?u. Mdi nghiem thflc duoc lap lai 3 lan, ddo trdn ^'^^ *^ '̂ *I"^ P^^^" t»*:h cic chi ti^u dinh dUdng 
deu phan vd dit lin vao nhau, lien hanh tfldi 3,75 lit '™"8 P*'^" *•"«' '̂"*» ̂ «" '̂̂ ^ "̂̂  'y " ^'o^* 
nfldc den kin ddt trong chiu dat dp im bao hda. Bo " Chi tieu pH^^ ^: Qua bdng I cd the thay, dp pH^ ,̂, 
tri cdc chiu thi nghiem ngoai dieu kien dnh ning "̂ "̂  P^"^" '"'Joi linh den sau khi xfl ly u hoai cao nhat 
binh thfldng khdng eho nfldc mfla rtfi vio cae chiu. ^ nghiem thflc 4 vi thap nhat d nghiem thflc 1, sfl 
f , ,iF /., ( • • 1 I 1 .V /;. - I .L- I - ^^^^ '''^' "ay <̂o y nghia thone ke. Nhfl vdv, xfl lv ii 
b) PhUdng phap xac dmh lUdminUdc can cho thl nghiem , . ., , , . , , & •̂ '- ' " " "a;-, -vu ly u 

^'^ ^ • — * • phan ruoi Vtfi than sinh hoc theo ti le 60:40 da cai 
Cho nfldc vao moi ch^u dc ddt trong chiu dat dp thien pH cfla phdn hflu cP d mflc tdt nhat so vdi cac 

am bao hoa (sflc chfla dm ddng rudng idi da): Theo nghiem thflc cdn lai. So vdi trfldc thi nghiem thi sau 
So lay phan tich Dat, NIKK, Phan bdn vi Cay Irdng thi nghiem pH^ ,̂ cua cic nghiem thflc deu dfltfc cdi 
eua Vien Thd nhfldng Ndng hda (1998) Qua diy ta thien tdt htfn. 
xdc dinh dflpc 5 kg dat thi nghiem d mdi chdu can 

Bang 1. Ham lupng cac chat dinh dfldng trong phan rudi linh den trfldc vi sau xfl ly 

Chat tdng so, % NT 

NTl 

N T : 

XT.< 

Xl-1 

ISD. 

CV(%) 

Tr\ 

P ' I M 

6,23 

6,70 

7,23 

7,36 

0. -X 

.^7 

5.25 

0,M 

71.2 

62,2 

57,07 

5,^,67 

lO.lS 

.1.2 

,-5.5 

Sis 

2.39 

1,98 

2,46 

2,02 

ns 

12.5 

2.01 

Axits Humic 

3,46 

2,62 

3.-9 

2,03 

1.21 

12.4 

1.93 

,4xi( Fulvic 

3,00 

3,36 

3,55 

2,36 

0.50 

8,2 

4.6/ 

Kflts 
1,59 

6,33 

6,94 

7,54 

2,/5 

19,8 

1.52 

Pp.ts 
2,96 

4.45 

5,34 

5,58 

1,14 

12,5 

2.57 

Ti 16 C/1 

14,61 

16.03 

11,74 

14.75 

, 
!') 2 

1 ••• 7.H 

Ghi chu ns Id su Uidc bii-l khong cd y nghia thdng kc d mUc a = 0.05. TI'N la nguyin lieu phdn ruoi hi. 
Uu .xUh il hoai. 
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- Him Iflpng chat hflu cO tong sd (0.\1): Sd lieu 
bdng I cho thay ham Ifldng OM cao nhat d nghiem 
thflc I, tiep theo li nghiep thflc 2 va thap nhal d 
nghi?m ihflc 3. NhU vay toe do mun hod (phan buy 
chat hflu cd) trong qua trinh u cao nhat d nghiem 
thflc 3, liep theo Id nghiem thflc 4 va toe dp mun hoa 
thap nhat d nghi?m thflc 1 (100% nguyen lieu phin 
rudi) so vdi nguyen lieu dau vao ban diu. 

- Ham Iflpng dam tdng sd: Qua bang 1 cd the thay, 
dam tdng sd cao nhat d nghiem thflc 3 va thap nhat 
d nghiem thflc I, sfl khdc biet nay khdng cd y nghia 
thdng ke, ci biet cd nghiem thflc 2 dam tong sd giam 
so vdi trfldc thi nghiem nhflng khdng ddng ke, 

- Chi tieu axit humic: Sd lieu bdng 1 cho thay, 
him Ifldng axit humic cao nhat d nghiem thflc 3, 
hep theo Id nghiem thflc 1 va thap nhat d nghiem 
ihflc 4, sfl khdc biet nay cd y nghia thong ke. So vdi 
trfldc thi nghiem thi ham Ifldng axit humic d cac 
nghiem thflc sau thi nghiem deu dflPc cai thien htfn, 
Iheo Nghi djnh 108/2017/ND-CP cua Chinh phfl ve 
phan hflu cd sinh hpc phdi cd him Iflpng axit humic 
ldn hdn 2,5%. Nhfl viy, cdc nghiem thflc 1, 2 va 3 
sau khi xfl ly ii hoai deu cd hdm lflpng axit humic dat 
lieu chuan cua phan bdn hflu cd sinh hpc. 

- Chi lieu axil fulvic: Qua bing 1 cd the thay, ham 
Iflpng axil fulvic cao nhal d nghiem thflc 3, tiep theo 
Id nghiem thflc 2 vd thap nhi't d nghiem thflc 4, sfl 
khic bi^t cd y nghia thdng ke. Qua day cho thay khi 
xfl ly u 70% phan ruoi vdi 30% than sinh hpc vdi 
men vi sinh da giup cho toe dp mfln hod hop chat 
hflu cfl dflpc nhanh hdn. 

- Him Iflpng kali tong sd (K,0ts): Sd lieu bang 1 
eho thay, hdm Iflpng K,Ots cao nhat d nghiem thflc 
4 vd thap nhat d nghiem thflc 1, sfl khac biet ndy 

cd y nghia thdng ke. So sdnh vdi nguyen lieu trfldc 
khi fl thi him lfldng kali tdng sd d nghiem thfle I 
khdng thay ddi nhieu, cic nghiem ihflc cdn lai cao 
htfn chflng td kah long sd dflpc bo sung chu yeu tfl 
than sinh hpc. 

- Ham Iflong lan tdng sd (P,0^ ts): Sd Ii?u bang 1 
cho thay, hdm Iflpng lin long sd cao nhat d ngbi?m 
thflc 4, tiep theo Id nghiem thflc 3 vi thap nhat d 
nghiem thflc I, sfl khic biet niy cd y nghia thdng 
ke. So sanh vdi nguyen lieu dau vdo nghi?m thflc 
mdt hdm Iflpng ldn long sd khdng khdc nhieu, cic 
nghiem thflc cdn lai him Iflpng lin tdng sd ling dan 
theo him Iflpng than smh hpc phdi trpn, chflng td 
viec bd sung than smh hpc vio trong khi xfl ly fl 
phin rudi da cdi ihi^n ham Iflpng lin trong phdn. 

- Tl le C/N. ddy li mdt trong cic chi tieu quan 
trpng de danh gid chat Iflpng phan hflu ca ed dai 
QCVN 0I-189:2019/BNNPTNT theo Nghi dinh 
108/2017/ND-CP cfla Chinh phfl hay khdng Theo 
QCVN 01-189,2019/BNNPTNT, phan hflu cP hay 
hflu Ctf sinh hpc phdi cd ti 1̂  C/N nhd htfn 12. nhfl 
viy chi cd nghiem thflc 3 li dat, 

3.2. Ket qua phan tich cic chi tieu vi sinh vat va 
kim loai nang trong phan ruoi linh den 

- Chi tieu vi khuan Bacillus subtiiis vd xa khuan 
Streptomyces sp la cdc chung vi sinh vat vfla cd vai 
trd phan giii chal hflu ctf vfla cd vai trd ddi khing 
nam benh gay hai cho cay trdng. Qua bang 2 cd 
the thay mil dp cua hai chiing vi sinh vat ndy d cdc 
nghiem thflc la khdng cd sfl khdc biet tbdng ke. So 
vdi nguyen lieu dau vao (trfldc thi nghiem) thi mat 
dp d cfla chung tat cd cdc nghiem thflc deu dflpc cii 
thien htfn rdt nhieu. 

NT 

' NTl 

NT2 

NT3 

NT4 

rrs 

Bacillus subtiliS; 
(cfu/g) 

2.7 K 10" 

3.8 X 10' 

3,5x10' 

2,2x10" 

ns 

Bing 2. Ket qua phan tich cae ehi lieu vi sinh vi kim loai nang 
trong phan rudi linh den trfldc vi sau xfl ly 

Pb Cd Streptomyces Salmonella 
sp (cfu/g) 

3,7x10" 

4.2 X 10^ 

5,1 X 10' 

3,4 X 10" 

MJ 

1.3 >^ 10^ 

(cfu/s) 
KPH 

KPH 

KPH 

KPH 

E.coli 
(cfii/g) 
KPH 
KPH 
KPH 
KPH 

As 
(mg/kg) (mg/kg) (mg/kg) 

KPH KPH KPH 

KPH KPH KPH 

KPH KPH KPH 

KPH KPH KPH 

Hg 
rag/kg) 

KPH 

KPH 

KPH 

KPH 

„ l(r KPH KPH KPH 

Ghi chd- Ky hieu KPH Id khong co phdt hien khi phdn tich. 

- Chi tieu vi khuan Salmonella va \i khuan £ coli 01 -189:2019/BNNPTNT) trong phan bon 
la chiing V, sinh vat gay benh cho ngUdi va ddng 
v.it, theo tieu chuan ciia phan bdn hiiu CO (QCVN 

ndi chung va hflu co smh hpc ndi rieng yeu 
khdng cd phat hien cac chiing vi sinh vat nay 

hflu CO 
cau deu 
Ket qua 
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xfl iy phan rudi linh den d cac nghi?m thflc d bang 
2 cho thay vi khuan Salmonella va vi khuan E. coh 
a tat ci cac nghiem thUc deu khdng phit hien, nhflng 
nguyen li^u phin rudi trfldc khi xfl ly u la cd phit 
hi?n vi khuan E coh vdi mat dp la 7,5 " 10* CFU/g. 

- Ve cdc chi tieu kim loai ning (Pb, Cd. As vi Hg): 
Qua bdng 2 cho thay ke ci nguyen heu dau vio de 
Cl li phin rudi linh den va san pham dau ra Ii phan 
hflu cd sinh hpc cua cdc nghiem thflc deu khdng cd 
phat hi?n. 

Tdm lai, kel qui phin tich cac chi tieu chat Ifldng 
cfla phan bdn hitu cd dfla theo tieu chuan cua Nghi 
dmh 108/2017 ND-CP cfla Chinh phu ve quan ly 
phin bdn cho thay nghiem thflc 3 li dat tieu chuan 
cua phan bdn hflu cP sinh hpc. 

3.3. Dinh gia tac dpng cua phin ruoi linh den den 
cai thien dp pH va kha nang gifl am cua dat xam 

- 6 thi nghiem 1 bdn phin ga xfl ly: Sd lieu bdng 
3 cho thay sU khic biet gifla cdc nghiem thflc li cd 
y nghia thong ke vd dp pH dflpc cdi ihi^n tdt nhat d 
NTS (vdi mflc bdn 8.000 kg/ha) va thap nhdt d NT! 
khdng cd bdn phan hflu cd; Cf thi nghiem 2 bdn phdn 
trfln que: Sd li^u bing 3 cho thay sU khdc biel gifla 
cic nghiem thflc li cd y nghia thdng ke va dd pH dit 
dflpc cii lbi?n eao nhat d NT5 (vdi mflc bdn 8.000 
kg/ba) vd thip nhat d NTl khdng cd bdn phan hflu 
cd trfln que; O thi nghiem 3 bdn phin ruoi linh den: 
Sd li^u bdng 3 cho thay sfl khac biet gifla cie nghiem 
thfle Id cd y nghia thdng ke va dp pH dat dfltfc cdi 
thi?n cao nhdt d NT4 (vdi mflc bdn 6,000 kg/ha) va 
thip nhat d NTl khdng ed bdn phin rudi linh den. 
Qua day cd the ihdy pH dit tdng len theo lieu lflpng 
phdn hflu cd bdn vio trong dat, dieu niy chflng td 
phdn hflu cd cd khd ning edi tao pH dat ddc biel li 
phdn ruoi Unh den dflpc xfl ly hoai vdi than sinh hpc 
tfl vd trau Ifla. 

Anh hiJcing ciia cac loai phan hSu co khac nhau din pH dai 

• l ' " ^ : ' S ' t.'Xh.: ITN;I l [>HKaiT\3 

Bang 3. Anh hfldng eua phan ruoi linh i.' 
phin trun que va phin ga xfl 1\ den |' 

vi khi nang gifl am cua dat xim trong 1 • ns-î ' 
14 ngay Thi nghiem 1 Thi nghi?ni 2 Thi igh i^ 3 

Nghi |m 
thllc 

N T l 

NT2 

XT3 

XT4 

XT5 

L o U ^ d , 

cv(%) 

pH 
KCl 

3,88 

5,50 

6,40 

6,22 

6,80 

0,52 

4,8 

Da 

dm 

(%) 
8,58 

19,59 

18,04 

20,32 

2,28 

6,6 

pH 
KCl 

3,92 

5,12 

6,12 

6.05 

6.26 

1,16 

11.2 

Do 

dm 

(%> 
7.26 

17,42 

22.71 

23.04 

20,11 

1,83 

5,8 

pH 
KCl 

i.86 

5,56 

liin 

(%) 
7,00 

18,69 

7,19 

0,50 

4.3 

24.12 

1,30 1 
3,6 1 

- So sanh mflc dp cdi thi?n pH d dat xdm cua 3 
loai phdn bdn hflu cP (d thi nghiem 1 phan gd xfl ly; 
d thi nghiem 2 phan trun que va d thi nghiem 3 phin 
rudi): Hinh 1 cho thay d NTl khdng bdn phin hflu 
cd thi dp pH cua 3 thi nghiem hau nhfl khdng cd sfl 
khic biet va d mflc rat chua. d NT2 (mflc bdn 2.000 
kg/ha) pH dat dflpc cii thien cao nhat d thi nghiem 3 
bdn phin ruoi linh den, tiep den li thi nghiem 1 
bdn phan gd xd Iy va thap nhat d thi nghiem 2 bon 
phan trun que. 6 NT3 (vdi mflc bdn 4.000 kg/ha) 
pH dat cung dflpc cai thien cao nhat d thi nghiem 3 
bdn phan rudi linh den, tiep den la thi nghiem 1 bdn 
phin gi xfl ly va thap nhat d thi nghiem 2 bdn phan 
trfln que. d NT4 (vdi mflc bdn 6.000 kg/ba) pH dat 
dflpc cdi thien cao hpn bin d thi nghiem 3 bdn phan 
rudi linh den tiep den la thi nghiem 1 bdn phin gd 
xfl ly va thap nhat d thi nghiem 2 bdn phan trun que. 
O NT5 (vdi mflc bdn 8.000 kg/ha) pH dat cung dflpc 
eii thien cao nhat d ihi nghiem 3 bdn phan rudi linh 
den tiep den Id thl nghiem 1 bdn phin ga xfl ly va 
thap nhat d thi nghiem 2 bdn phin trfln que. 

.inh huang ciia b6n cac bai phan httu u( khac nhau den do am dat xam 

I D') JmlTUi, | 0 / j ! m i - , ; i |0( ,4ni(TH3| 

NT3 NT4 NTS NTl NT2 N T 3 NT4 

Hinh I. So sanh inh hfldng cua phin rudi linh den. phan trun que 
vi phan gi xfl ly den pH vi dd am cfla dat xam 
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Nhfl vay, phin hflu cP dUPc san xuat tfl phin 

ruoi linh den cd ket hpp vdi than sinh hpc tfl vd trau 

trong quy trinh sin xuat da cd tic dung cii thien pH 

dat xim cao hdn phin ga xd ly va phan trim que. Vdi 

mflc bdn 6.000 kg phin rudi linh den/ha da cd tic 

dpng cai thi?n pH dat xim cao hdn nhat so vdi cic 

mflc bdn cdn lai. 

- Xet inh hfldng ciia viec bdn phan ga xd ly, phdn 
trim que vi phdn rudi linh den den dp gifl am cfla dat 
xdm: (3 thi nghiem 1 bdn phin ga xfl ly: bang 3 cho 
thay sfl khic biet gifla cdc nghiem thflc la co y nghia 
thdng ke vd dp am dat cao nhat d NTS (bdn 8.000 
kg/ha) vi thap nhat d NTl khdng bon phan hflu cP; 
d thi nghiem 2 bdn phin trfln que: Qua bang 3 cho 
thay sfl khic biet gifla cic nghiem thflc la cd y nghia 
thong ke vd dp am dat cao nhat d NT4 (bdn 6.000 
kg/ba) va thap nhat d NTl khdng bdn phin hflu cd; 
d thi nghiem 3 bdn phin ruoi linh den: Qua bing 3 
cho thay sU khic biet gifla cac nghiem thflc li ed y 
nghia thdng ke vd dp am dat cao nhat d NT4 (bdn 
6.000 kg/ha), tiep den Id NTS (bdn 8.000 kg/ha) vd 
thap nhat d NTl khdng bdn phan hflu cd. 

- So sdnh dnh hfldng cua 3 loai phan hflu cO 

(phin gd xfl ly, phin trfln que va phan rudi linh den) 

den viec cdi thien dp am cua dat xam. Hinh 1 cho 

thay: (3 NTl cua cd 3 thi nghiem khdng cd bdn phan 

hflu cP la khdng cd sU khac biet va dp i'm dat sau 14 

ngdy phdi ning khdng tUdi nfldc la rat thap. O NT2 

bdn 2.000 kg/ha, dp i'm dat dflpc cdi thien cao nhat 

d tbi nghiem 1 (bdn phan ga xfl ly) vd thap nhat 

d thi nghiem 2 (bdn phan trim que). O NT3 bdn 

4.000 kg/ha, dp am dai dflpc cai thien li thi nghiem 

2 (bdn phan trfln que) vd thap nhat d thi nghiem 

I (bdn phan gd xfl ly). 0 NT4 bdn 6.000 kg/ha, do 

am dat cao nhat Id thi nghiem 3 (bdn phan ruoi linh 

den) vi thap nhat la thi nghiem 1 (bdn phan gd xfl 

iy). Cf NT6 bdn 8.000 kg/ha, dp am dat dflpc cdi 

thien cao nhat d thi nghiem 3 (bdn phan rudi linh 

den) va thap nhat d thi nghiem 2 (bdn phin trun 

que). Nhfl viy, trong 3 loai phan thfl nghiem tren 

thi phin ruoi linh den va phin ga xd ly cd khd nang 

gifl am cho dat tot hdn phan trfln que, trong dd dac 

biet Id phin rudi. 

IV KET LUAN VA KIEN NGHI 

4.1. Ket luan 

- Xfl ly phan rudi linh den vdi than sinh hpc vi 
che pham \'i sinh vit (xa khuan Streptomyces sp vi 
Bacillus subtiiis) co tdc dp phin buy (len men) hieu 
qui nhat d NT3. 

- Ket qua phin tich chat Iflpng cho thay nghiem 
thflc 3 di dat tieu chuan cua phin hflu ctf sinh hpc: 
pH: 7,23; OM: 57.07 (%); Nts: 2,46 (%); Axit humic: 
3,79 {%); axit fulvic: 3,55 (%); K,Ots: 6,94 {%); 
Pp^ts: 5,34 (%) va ti le C/N: 11,74, Cic chi tieu kim 
loai nang (Cd, Pb, As va Hg) vd cae li tieu vi sinb vdt 
giy hai (salmonella vi E.coli) khong phat hien dUpc. 

- Bdn phin ruoi linh den vdi Iflpng 6.000 kg/ha 
tren dat xdm da cd tdc ddng tdt den cdi thien pH ddt 
vi kha nang gifl am trong dat so vdi cae mflc cdn 
lai vd so vdi cdc loai phin hflu cd khac bdn cflng 
lieu Ifltfng. 

4.2. Kien nghi 

- Can dp dung pho bien quy trinh xfl ly fl hoai 
phan rudi linh den vdi than sinh hpc theo ti le 
70% : 30% vi che pham vi sinh {Streptomyces sp vi 
Bacillus subtiiis). 

- Can tiep tuc nghien cflu dnh hfldng cua phan 
rudi linh den da xfl ly u hoai vdi viec cai tao dat vd 
cung cap dinh dfltfng cho cay trdng 
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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 \aii Ha, Ha Tu Van, HuvTih Ho.iiii; *-iiJ"f-
\"o Van Ai Vy, Nguyen Ha Linh. Haiij; Njio '•" •' ^"'^ 

Abstract 

The process of treating black soldier fly feces in combination with biochar to produce bio-organie teriihzer *vas 

carried by mbcing 70% of black soldier (ly feces with 30% biochar from rice husk and Bacillus subtihs. Strcpici»iy<-'^'^ 

\p All of the above ingredients were mixed and semi-aerobic incubation for 21 days with lemperaturo controlling 

at (65 - 75"C), humidity (50%). The final products after incubating were assessed for quality based on Q .̂̂ '̂̂ J 0 ' ' 

189.2019/BNN8;I' TNT for fertilizer quality Black soldier tlv 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,0^ls .\34 (%) and 

C/N ratio: 11.74. The heavy metals (Cd. Pb, As and Hg) and harmtiil microorganisms {salmonella and E.coli) were 

not detected. By assessing qualit)' of black soldier tiy 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 wj lcnng 

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, soi! moisture 
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N G H I £ N c u t ) HOAT TINH K H A N G MOT SO VI KHUAN GAY BENH THl/C VAT 
CUA CAC CHUNG XA KHUAN PHAN LAP Cf VIET NAM 

Pham Thi Hue', Dinh Ih i Ngoc Mai', Nguyen Thj Van', 
Nguyen Hong Minh', Nguyen Kim NCf Thao' 

T O M T.Vr 

Nghien eflu dfloe lien hdnh tren 500 chung xa khuan dflOe phan lap d Viet Nam, hien dang dfltfc bdo qudn lai Bdo 
t ing Gidng chuan Vi sinh vai ( \ ' r C C ) vdi mue tieu chpn Ipc dfloe cac chung xa khuan cd khd nang doi khdng vdi 
mdt .vd \ I khuan gdy bC'nh thfle vit. Ket qud tuyen chpn dUde 18 chung co khd nang khdng Xanthomonas oryzae pv 
ory:ae gdy bfnh bac la lua, 4 chiing khang Dickyea zeac ga\ benh thoi gdc va 7 ehiing khdng Pseudomonas synngae 
g.iy b?nh ddm la. Dje bi^t. hai ehung Streptomvces nuinipurensis VTCC 40895 vd Streptomyces griseus VTCC 41724 
eo ho^it tinh ddi khdng vdi ddng thdi 3 loai \ i khuan ga\ benh da dflpc nghien eflu sau hOn. Ket qua khdo sat 
i nh hfldng cua thdi gian va mdi trfldng nudi cay den kha nang sinh long hpp chat khdng khuan cho thay chung 
\ ' VCC 40895 sinh chat khdng khuan cao nhat sau 6 ngiy nudi cay trong mdi trfldng SKS. Irong khi dd, chung VTCC 
4172.1 sinh chat khang khuan lot nhat trong mdi trfldng 1SP4 sau 6 ngay nuoi, Ngoai ra, cac dac linh smh ly, sinh hda 
cua hai ehung \"TCC 40895 vJ \ 'TCC 41724 eung dflOe xae dmh. 

Tfl khda: Dickyea :eae. Pseudomonas syringae. Xanthomonas oryzae pv. oryzae. xa khuan, khang vi khuan giy 
benh thflc vit 

I. D A T \ . \ N DE nguy ctf d nhiem mdi trfldng. de doa sflc khde con 

Cdc benh do vi sinh vdt gay ra tren ed\ trdng Id " g ^ " " ^'^ m thiet hai kinh te do phdt sinh ehi phi 

mdt mdi de doa rat ldn dd. vdi ^dn xuat ndng nghiep. ' f " , ! " ' " ^f" ^'^ '^ ' " ° ' ^'"^°"S- ^^ ^''"' -"'^t dflpc 
, , . . , - L,- u ' . fl'cri benh do VI sinh vat gay ra tren eav irony tipm 

Trong edng t ic bao \ c thflc vat hi?n nay, phong iri „ . „ „ „ ; , • i u - i u - ' • ' ' ' " ^ " ^ 
^ =• • L nang Sfl dungv i khuan , xa khuan va vi n,"ii tu nhien 

b?nh b i n g bien phdp hda hpe la phd bien, nhflng eae ^- ^.^^^^ ^ . ^1^^^ ^^. ^ ^ . ^ ^ . ^^^^ ^ . ^ , ^ ^^^ ^^^ 

chat hda hoc lai i h u d n g ed bai cho con ngfldi, vdi thu.'., irfl sau hda hpc dflPc de cap den Mr,t,.. nhieu 

nitdi eung nhfl cae vi smh vit cd lpi kh ic , dan den nghien eflu (Medeiros e/fl/., 2012). 

' X'len \'i sinh \al \.i Cong nghe sinh hoc. Dai hoe Quoc gia Ha \ d i 


