TAP CHI KHOA HQC VA CONG NGHE NONG NGHIEP ISSN 2588-1256 Tap 10(3)-2026:5657-5667

ANH HUONG CUA CHE PHAM SINH HQC PEN CHAT LUQNG
PHAN BON HU'U CO TU PHU PHAM TINH DAU TRAM
La Thi Thu Hang*, Nguyén Ha Giang, Hd Minh Vii, Nguyén Thi Kim Oanh,
Pao Thanh Lan, Tran Thi Triéu Ha, Nguyén Tién Long
Truong Pai hoc Nong Lam, Pai hoc Hué
*Téc gia lién hé: lathithuhang@huaf.edu.vn

Nhdn bai: 15/08/2025  Hoan thanh phan bién: 05/01/2026  Chdap nhdn bai: 09/02/2026

TOM TAT

Tram gi6 (Melaleuca cajuputi Powell) 1a loai ciy ban dia phan bd tir mién Trung dén dong bang
song Ctru Long cua Viét Nam. Tai thanh phé Hué, tram gi6 duoc tréng chu yéu dé san xuét tinh dau ¢
gid tri kinh té, ung dung trong dugc phim va my pham Qua trinh chiét xuét tinh dau tao ra nhiéu phu
pham (than, canh, 14) thuong chua duoc tan dung, tiém 4an nguy co 6 nhidm moi trudng. Nghién ctru
danh gia hiéu qua cta ba ché pham sinh hoc HUAF-EM, EMINA va EMUNIV trong phan huy phu
phidm tram gié lam phan hitu co. Thi nghiém gém bdn cong thirc, lap lai ba 1an, bd tri theo khdi hoan
toan ngau nhién (RCBD). Cac chi tiéu nhiét d, pH, do 4m va thanh phan dinh dudng duogc theo ddi &
ngdy 7, 15, 30, 45 va 60 sau . Két qua cho thdy, cac ché phim sinh hoc déu cai thién dang ké hiéu qua
xtr 1y phu pham so véi d6i chung. HUAF-EM cho két qua tot nhat, san pham phén hitu co sau 60 ngay
Ui ¢6 d0 am 41,00%, pH 7,47, chét hitu co 39,01%, N 1,37%, P,0s 0,46% va K0 0,51%. Phan hitu co
¢6 anh huong dén niang suat rau mong toi (Basella alba L.) dat 36,40 tin/ha tai liéu lugng bén 10 tan
phan hiru co tir phu pham sau ché bién tinh dau tram va phén N-P205-K20. Nghién ctru khang dinh tiém
nang ctia ché pham HUAF-EM trong xu Iy phu pham tinh du tram thanh phan hiru co giau dinh dudng,
g6p phan bd sung ngudn phén hiru co cho san xuat rau, giam 6 nhidm moi truong va thuc day san xuat
nong nghiép tuan hoan.
Tir khéa: Ché phém sinh hoc, HUAF-EM, Phan hiru co, Phu phém tinh dau tram
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ABSTRACT

Melaleuca cajuputi Powell is a native tree widely distributed from Central Vietnam to the
Mekong Delta. In Hue city, it is mainly cultivated for essential oil, valued in the pharmaceutical and
cosmetic industries. However, oil extraction produces large amounts of stems, branches, and leaves that
are often underutilized, potentially causing environmental pollution. This study evaluated the
effectiveness of three effective microorganisms (EMs), including HUAF-EM, EMINA, and EMUNIV
in accelerating the decomposition of cajuput by-products into organic fertilizer. The experiment applied
four treatments (including a control), each replicated three times in a randomized complete block design
(RCBD). Composting parameters such as temperature, pH, moisture, and nutrient composition were
measured on days 7, 15, 30, 45 and 60. All EM treatments significantly improved composting compared
to the control. HUAF-EM showed the highest efficiency in promoting organic matter and nutrient
enrichment. After 60 days, compost treated with HUAF-EM had a moisture content of 41.00%, pH 7.47,
organic matter 39.01%, total nitrogen 1.37%, total phosphorus 0.46%, and total potassium 0.51%.
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Application of the organic fertilizer product from Melaleuca cajuputi Powell by-products significantly
increased the yield of Malabar spinach (Basella alba L.), reaching 36.40 tons/ha at an application rate
of 10 tons/ha combined with N-P,0s-K0 fertilizers. This study confirmed the potential of HUAF-EM
in converting cajuput essential oil by-products into nutrient-rich organic fertilizer, contributing to waste
reduction, environmental protection, and the promotion of circular agriculture.

Keywords: Cajuput essential oil by-products, Effective microorganisms (EM), HUAF-EM, Organic

fertilizer

1. MO PAU

Tbi wu héa ngudn tai nguyén va bao
vé moi trudong 1a yéu cau cap thiét trong
phat trién néng nghiép bén vimg. Tai thanh
phd Hué, san xuat tinh dau tram 13 nghé
truyén théng c6 gia tri kinh té cao, nhung
qué trinh chung cit tao ra lugng 16n phu
pham tir than, canh, 14 cay tram. Néu khong
dugc sir dung hop 1y, phu phim nay vira gy
lang phi tai nguyén vira tiém an nguy co 6
nhiém méi truong.

Tai Viét Nam, ndm 2022 lugng phu
pham néng nghiép khoang 159 triéu tan,
nhung chi 10 - 12% dugc ché bién thanh
phéan bén hiru co (Nguyén Thanh Lam va
Cao Truong Son, 2024). Riéng nganh san
xudt tinh dau tram tai thanh ph Hué tao ra
hang nghin tin phu pham/ndm, phan 16n bi
bo di hodc dbt bo.

Trong xu huéng phat trién nong
nghiép hitu co, néng nghiép cong nghé cao,
tan dung phu pham ndng nghiép dé san xuat
phan bon hitu co 1a giai phap tiém nang, vira
nang cao d6 phi dat, cai thién stic khoe cay
trong, vira han ché tinh trang chai cting dat
do lam dung phan bon hoéa hoc. Tuy nhién,
ngudn cung phan bon hiru co chét luong cao
con han ché, viéc ing dung cong nghé vi
sinh vao san xuat van chua phd bién.

Ché pham vi sinh c6 vai tro thiic ddy
phan hity phu phdm, chuyén héa thanh dinh
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dudng dé hap thu cho cdy trong, dong thoi
nang cao chat lugng phan bén. Cac nghién
ctru cho thdy, str dung Bacillus subtilis,
Trichoderma spp., Lactobacillus spp. cd thé
rit ngan thoi gian 0 tir 90-120 ngay xubng
con 45-60 ngay, dong thoi tang ham luong
dinh dudng va kha ning trc ché mam bénh
(Zhang va cs., 2020).

Tt nhiing 1y do trén, nghién ctru nay
nham danh gid anh huong cta ché pham
sinh hoc dén chat lugng phan bén hitu co tir
phu phdm san xuat tinh dau tram. Két qua
s& cung cap co sé khoa hoc va thye tién cho
xtr 1y, tai st dung phu phdm ndng nghiép,
gop phan phat trién néng nghiép sach, bén
virng va than thién méi truong tai thanh phd
Hué.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Vit liéu nghién ciru

- Phu pham trong san xuit dau tram
gom canh, 14, hoa cua cay tram gi6 di duoc
tach chiét tinh dau bang hoi nudc, xay nho
<3 cm. Thanh phan va tinh chét ctia nguyén
liéu nhu sau: do am 38,57%; pH 5,70; OM
78,24%, N 0,82%; P,Os 0,08%; KO
0,19%.

- Ché pham sinh hoc: nghién ctu st
dung 3 ché phim sinh hoc HUAF-EM,
EMINA va EMUNIV, cu thé & Bang 1.

L4 Thi Thu Hing va cs.
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Bdng 1. Ché pham sinh hoc sir dung trong thi nghiém

hli<é}i1 Ché phim Thanh phan
Lactobacillus spp. 108 CFU/g; Trichoderma spp 10® CFU/g; Bacillus
El HUAF-EM  subtilis 10° CFU/g; Saccharomyces spp. 10’CFU/g; Azotobacter spp.
10’CFU/g. San xuit tai truong Dai hoc Nong Lam Hué.
Bacillus subtilis 5,2 x 108 CFU/ml; Lactobacillus spp. 4,5 x 103 CFU/ml;
E2 EMINA Saccharomyces spp. 2,7 x 10° CFU/ml; Vi khuén quang  hop
tia Rhodobacter sp. 2,4 x 10° CFU/ml. San xuat tai Hoc vién Nong nghiép
Viét Nam
Bacillus subtilis 103CFU/g; Bacillus licheniformis 10’CFU/g; Bacillus
megaterium  10’CFU/g;  Lactobacillus  acidophilus ~ 108CFU/g;
E3 EMUNIV  Lactobacillus plantarum 103CFU/g; Streptomyces  sp. 10’CFU/g;

Saccharomyces cerevisiae 10'CFU/g. San xuét tai Cong ty cd phan vi sinh
g dung, phuong Dong Pa, Ha Noi, Viét Nam

- Phan chudng (phan lon): do am
95,00%; pH 8,60; OM 63,01%, N 2,47%;
P20s 1,78%; K20 0,63%.

- Ri mat duong: 1a loai chét long c6
do dac sanh cao, c6 mau den, 1a san phém
phu sau ciing ctia qua trinh san xuét duong.
Thanh phan chinh c6 trong ri mat dudng la
Saccharose, bao gdm Glucose va Fructose.

- Hat giéng rau mdng toi dugc cung
cAp boi cong ty Trang Nong.

2.2. Pham vi nghién ctru

- Thoi gian thuc hién: tir thang 01 dén
thang 12 nam 2024.

- Pia diém nghién ctru: Khoa Nong
hoc, truong Pai hoc Nong Lam, Pai hoc
Hué.

2.3. N¢i dung nghién ciru

Thi nghiém 1: Panh gia anh huong
cia mot sé ché pham sinh hoc dén chat
lugng phan bon hiru co tir phu pham sau san
Xuat tinh dau tram.

Cong thic I: Phu phim sau san xuét
tinh dau tram + phan lon, ty 1& phéi tron theo
thé tich 7:3 (khdng bo sung ché pham sinh
hoc) (E0) (Déi ching)

Cong thic 11: Phy phim sau san xuét
tinh dau tram + phan lon, ty 1& phéi tron theo
thé tich 7:3 + Ché pham sinh hoc HUAF-
EM (E1)
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Cong thuc I11: Phy pham sau san xuat
tinh dau tram + phan lon, ty 1& phéi tron theo
thé tich 7:3 + Ché pham sinh hoc EMINA
(E2)

Cong thac 1V: Phu pham sau san xuat
tinh dau tram + phan lon, ty 1& phéi tron theo
thé tich 7:3 + Ché pham sinh hoc EMUNIV
(E3)

Thi nghigm 2: Banh gia anh huong
cua lidu luong phan bén hiru co tir thi
nghiém 1 dén sinh truéng va ning suit rau
mong toi.

Thi nghiém gom 5 cong thirc twong
rng véi 4 liéu luong phan hitu co khac nhau
(lwa chon tir cng thac 1 caa thi nghiém 1)
va ap dung quy trinh k¥ thuat trong cay rau
mdng toi phd bién hién nay tai dia phuong
theo Ngd Thi Hanh va cs. (2021); Pham
Van Cuong va cs. (2021).

Cong thirc I (Di ching 1) - Nén: 90
kg N+ 48 kg P20s + 30 kg K0 + 0,5 tin voi
bot/ha

Cong thirc 1T (Di ching 2): Nén + 8
tan phan chudng hoai myc/ha

Cong thirc 111: Nén + 6 tan phan hitu
co tir phu pham sau san xuét tinh dau
tram/ha
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Cong thuc IV: Nén + 8 tan phan hitu
co tir phu pham sau san xuét tinh dau
tram/ha

Cong thirc V: Nén + 10 tan phan hitu
co tir phu pham sau san xuét tinh dau
tram/ha

Bén 16t toan bo voi, 1an va phan hitu
co trude khi trong 1 thang. Bon thic cho ca
5 ¢dng thuc trén bang phan hiru co 1ong tir
c4 nudc ngot dugc cung cap tir Truong Pai
hoc Néng Lam, Pai hoc Hué (3.81% N;
0,96% P20s; 0,74% KO, 5,87 pH; 1,87
dS/m EC; 34,62% OM; 1,75% Ca; 0,18%
Mg). B6n 10 ngay mét lan, lugng phan bén
tudi goc la 1,5%.

2.4. Phuwong phap nghién ciru
2.4.1. Phirong phdp bé tri thi nghiém 1 phan
hitu co

Thi nghiém duoc bé tri theo kiéu
khéi hoan toan ngau nhién (RCBD), thé tich
mdi déng 1 1a 1m? (cao 1m; rong 1m va dai
1m cho mdi céng thiic). Trong d6 mdi lan
lip lai dugc ngan cach bang tim bat. Vi
phuong phép u trén c6 thé gilp tao dong u
I6n tranh mat nhiét trong qué trinh u.

Céch 4 phan hitu co: Khu bé tri thi
nghiém rong 24 m2, nén bang phang trai bat
phia dudi, cach xa khu dan cu. Phy pham
sau san xuét tinh dau tram duoc tron déu tao
thanh ddng va tudi déu ché pham sinh hoc
va ri mat duong véi liéu luong 1 lit ché
pham sinh hoc va 1 lit ri mat duong cho 1m?
nguyén liéu. Sau khi tao déng u xong, phu
bat phia trén dé tranh mua, giir 4m va nhiét
d6. Pinh ky 10 ngay dao tron nham dong
nhat nguyén liéu, cung cap oxy cho cac vi
sinh vat hoat dong, giam nhiét do cua dong
11, ting hiéu qua phan huy chét hitu co.
2.4.2. Phuong phdp bé tri thi nghiém liéu
lirong phan hitu co trén cdy rau mong toi

Phan hitu co tir phy pham tinh dau
tram sau qua trinh & dugc st dung dé trong
cdy rau mong toi, danh gia kha niang sinh
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truéng va ning suét rau.

Thi nghiém duoc bd tri theo kiéu
khéi hoan toan ngau nhién véi 3 lan lap lai,
mbi lan 15 cay, mdi cong thirc trong 45 cay,
theo doi 30 cay/1 cong thuc. Dién tich moi
cong thirc thi nghiém 3 m?, dién tich toan 6
thi nghiém 50 m2. Thi nghiém duoc thuc
hién tur thang 8 dén thang 9 nam 2024, tai
vuon thuc nghiém cua Khoa Nong hoc,
truong Pai hoc Nong Lam, Pai hoc Hué.

Trdng va chdm séc rau mong toi: Cay
duoc trong khoang céch (20 cm x 20 cm),
tudi nuéc 1 lan/ngay cho dén ngay thu
hoach (trir ngay mua); khong sir dung thudc
trir su (bat su khi phét hién).

Thoi gian sau trong 30 ngay: chiéu
cao cay, so la/cay, ning suat (tin/ha), duoc
theo ddi va ly sé liéu khi thu hoach.

2.4.3. Phuwrong phdp thu mau va phan tich mét
s6 chi tiéu phan bén

* Phwrong phdp thu mau:

Mau phan duoc lay theo phwong
phap lay mau va chuan bi mau ddi véi phan
bon (10TCN 301-2005 cua Bo Nong nghiép
va Phat trién ndng thon). Tién hanh lay 10
mau nho (khoang 200 g/mau) tai cac vi tri
khac nhau cua déng u cho dén khi duoc
khoang 2kg, tron lai thanh 1 mau han hop.
Mau phan tich dugc iy tir mau hdn hop
theo phuong phap duong chéo cho dén khi
du khéi lugng 1kg. Mau nguyén liéu dau
vao va mau trong qué trinh u duoc liy theo
tirng cbng thace thi nghiém, chira trong tieng
tai dwng mau riéng biét, ghi ma sé va
chuyén vé phong thi nghiém. Mau dugc lay
dinh ky 7, 15, 30, 45, 60 ngay sau u.

* Chi tiéu theo doi va phéan tich

Nhiét d6 ciia déng phan u: St dung
nhiét ké c6 mac do nhiét do tir 0°C dén
100°C, cam sau 30 cm dén 50 cm vao trong
dbng phan u, sau 15 phat, doc nhiét do dong
. Tai 1 vi tri do nhéc lai 3 lan, xac dinh 5
vi tri theo phuong phap duong chéo, theo

L4 Thi Thu Hing va cs.
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doi su thay dbi vé nhiét do déng a tir 9 - 11h.
Cac chi tiéu ly, hoa tinh dugc phén

tich tai phong thi nghiém Néng hoa, khoa
Nong hoc, Truong Dai hoc Nong Lam, Dai
hoc Hué.

Bdng 2. Phuong phap phén tich cac chi tiéu ly, héa hoc cia phén hitu co

Chi tiéu Pon vi Phuong phéap xac dinh Tiéu chuan

Do Am o, Say ¢ 105°C den khoi luong  1y\9797:0012
khong doi

Nhiét do °C Nhiét ké 100°C TCVN 7185-2002
pH May do pH, ti 1€ pha loang 1:2,5  TCVN 4401 - 87
Chat hitu co %0OM Phuong phap Walkley Black TCVN 9486:2013
N tong sd %N Phuong phap Kjeldahl TCVN 8557:2010
P,0s tong s6 % P2Os  Phuong phéap so mau TCVN 8940 - 2011
K> tong s6 % K>0  Phuong phap quang ké ngonlra  TCVN 8660:2011

2.4.4. Céc chi tiéu sinh trueng va ndng sudt
cuia CAy rau mong toi

- S 14 (14): Pém sb 14 trén cay tai thoi
diém thu hoach.

- Chiéu cao cy (cm): Dung thudc do
tir mat dt 1én toi ngon cdy cao nhét.

- Ning suat (tan/ha): Thu cac ciy tai
céc 6 thi nghiém, quy ra ning suét tan/ha.
2.5. Phwong phap xir Iy s6 ligu

S6 liéu duoc tinh trung binh bang
phan mém Excel 2019, phan tich ANOVA
1 nhan t6 va LSDoos bang phan mém
Statistix 10.0.

3. KET QUA VA THAO LUAN
3.1. Anh hwéng cia ché pham sinh hoc
dén nhigt o ciia ddng phan

Nhiét do 12 mot trong nhiing yéu té
co ban anh huong dén hoat dong séng ciing

nhu kha ning tang sinh khi ca vi sinh vat
phan giai cac chét hitu co ¢6 trong déng o
va trong ché pham sinh hoc b sung. Néu
nhiét do thich hop sé thuc diy qua trinh hoat
dong cua cac nhom vi sinh vat c6 ich trong
ché pham sinh hoc (Nguyén Thanh Phuong
va cs., 2011). Khi vi sinh vat phan hay cac
chat hiru co hoat dong tét, ching tao ra céc
enzyme phan huy cac chat hitu co, cac phan
ung sinh hda xay ra, giai phong nang luong
téa nhiét, 1am cho nhiét d6 déng u tang cao,
dbng u phan hiy nhanh hon, rt ngin thoi
gian @ (Tran Thi Lé va V5 Vin Quang,
2006).

Theo ddi nhiét do & cac mbc thoi gian
khac nhau cua cac cong thuc thi nghiém, thu
duoc két qua trinh bay trong Bang 3.

Bdng 3. Anh huong cua cac ché pham sinh hoc dén nhiét 6 °C déng phan

R , Ngay sau i
Cong thirc 7 15 30 25 60

I/EO (Poi ching) 37,43¢ 41,33° 40,00? 39,002 37,002
I/E1 61,00 57,67% 39,172 38,002 36,872
I/E2 55,10° 59,00? 41,332 39,202 37,002
IVIE3 52,33° 54,00° 39,00? 38,672 37,502

LSDo.s 3,01 4,60 3,02 2,83 0,95
Chi céi nhg 2 ¢ chi ra cac cdng thizc ¢d cling ky tue trong mét cot khong cé sai khdc y nghia tai mic

a=0,05

Bang 3 cho thiy, nhiét do trong déng
1 & hau hét cac cong thirc ¢ xu hudng ting
nhanh tir 7 ngay dén 15 ngay sau u, sau d6
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nhiét d6 giam dan va 6n dinh sau 60 ngay .
Sy thay dbi nhiét do |a do hoat dong trao ddi
chat cua cac nhom vi sinh vat. Qua trinh xur
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ly cac loai phu phdm trong san xuét nong
nghi¢p lam phan bon hiru co thuong dugc
chia lam 4 thoi ky phu thudc vao nhiét do:
am, néng, ngudi va thoi ky 6n dinh. Ung voi
mdi thoi ky c6 cac nhom vi sinh vat khac
nhau hoat dong. Trong nhitng ngay dau, Vi
sinh vat hoat dong manh mg, ching luan
phién nhau sir dung chit hiru co dé dong
hoa, phét trién rat nhanh va tao ra nhiét. Két
hop véi ky thuat 1, nhiét do déng phan ting,
gidp cho qua trinh phan giai cac hop chat
hitu co dién ra manh mé& va nhanh hon
(Dwong Btrc Hiéu va cs., 2012). O cac cong
thirc ¢ bd sung ché pham sinh hoc nhiét do
dbng phan u ting 1én 13 rét. Cu thé, cac cong
thirc 1/E1L, 11I/E2, va IV/E3 déu c6 sy ting
nhiét d6 nhanh hon so véi cong thirc dbi
ching trong giai doan dau 7 ngay sau u
(37,43°C — 61,00°C). Déi véi cong thic
I/E0 (P/C), khong ding ché pham sinh hoc
dé u thi nhiét 6 déng u ting cham va thap,
sau 7 ngay u dat 37,43°C va dat dinh tai
41,33°C sau 15 ngay u truéc khi giam
xudng 37.0°C vao 60 ngay sau u. O cong
thirc 11/E1 nhiét d6 dong u tang rat nhanh va
dat dinh 61,0°C sau 7 ngay 1. Két qua nay
cho thdy, cac chang vi sinh vat trong ché
pham sinh hoc HUAF-EM (Lactobacillus
spp; Trichoderma spp; Bacillus subtilis;
Saccharomyces spp; Azotobacter spp) co

anh huong tich cuc dén kha nang tang nhiét
do6 trong ddng phan 1. Pay 1a mot trong cac
yéu té gitip thuc day qua trinh phan hiy
nhanh chat hiru co va rat ngan thoi gian o
phan. Két qua nay tuong ddng véi nghién
ciu cuia Nguyén Xuén Hoang va cs. (2023),
da st dung ché pham Trichoderma dé san
xudt phan hiru co tir rac thai sinh hoat. Nhiét
do tu 50 - 62°C duoc duy tri trong hon 3
tuan dau ¢ cong thirc ¢6 sir dung ché pham
Trichoderma.
3.2. Anh huéng ciaa ché pham sinh hoc
dén @ Am cia ddng phan

D6 4m 1a mot trong cac yéu td anh
huong 16n dén hoat dong cua hé vi sinh vat
trong déng phan u va lién quan mat thiét véi
muc d6 phan giai chat hiru co. Néu d6 am
qua cao, nguyén liéu trong déng 1 bi di dg,
giam mat do khong khi trong déng u (Zittel
va cs., 2018). Nguoc lai, néu do am qua
thip, ngin can su phan chia té bao vi sinh
vat, giam mat do vi sinh vat va kha nang
phan hay cac chat hitu co trong déng u
(Azim va cs., 2018). B6 am t6i wu cho hoat
déng cua vi sinh vat 1a 50 - 60% (Kliopova
d6 am cua dong u thu duqc két qua trmh bay
6 Bang 4.

Bdng 4. Anh huong cua cac ché pham sinh hoc dén d¢ 4m % ddng phan u

N , Ngay sau u
Cong thire 7 15 30 15 60
TEO (D&i ching) 62,008 60,93° 59,207 55,007 51.10°
IE1 58,007 5517 52.10° 48,43 41,00°
HI/E2 60,20% 58,000 5393 50,07% 42,075
IV/E3 61,007 57,130 55,00% 51,00% 40,235
LSDogs 2.95 277 464 5,08 3.68

Chi céi nhe ¢ chi ra cac cong thizc co cling Ky tu trong mét cot khong co sai khdc y nghia tai mic
o =005
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Bang 4 cho thay: Trugc thi nghiém
dd am cua nguyén liéu duoc xac dinh trong
khoang tir 60 - 62%, day 1a ngudng d6 am
phu hop cho hau hét cac chang vi sinh phét
trién. Trong 1 tuan dau sau u, d6 am cua
dbng u ¢ ca bdn cong thirc hau nhu khong
c6 su thay doi (58 - 62%). Bén ngay thir 15
sau 1, 6 am & céc cong thirc ¢d bo sung ché
pham sinh hoc thi déu giam rd rét, trong d6
¢6 cong thirc 11/E1 giam nhiéu nhat 55,17%,
cong thuc HI/E2 va IV/E3 giam xudng lan
luot 12 58,00% va 57,13%. O giai doan nay,
hoat dong cua hé vi sinh vat dién ra manh
mé, nhiét d6 cua déng u ting 1én kha cao
52,33°C - 61,00°C (Bang 3), mét phan do
nudc bay hoi trong qua trinh G va nudc ri
khong phat sinh. B6 1a nhiing nguyén nhan
lam giam d6 4m cua dbng u theo thoi gian
va dén ngay 60 sau u d6 am cua céc cong
thiic chi con tir 40,23% dén 51,10%. Nhu

vay, cac ché phiam sinh hoc khac nhau c6
anh huong rd rét dén do 4m cia ddng phan
. Két qua nay phu hop voi nghién ciru cua
Hoang Thi Thai Hoa va cs. (2020), san xudt
phan hiru co tir v6 lac, rom ra, than bun, chét
can va dung dich tir phan lon sau u biogas,
sir dung ché pham sinh hoc Trichoderma
va sau 0 70 ngay do am giam tir 76,72% -
36,98%. Dong thoi gié tri nay thuan tién khi
sir dung phan compost thanh pham va dap
rng tiéu chuan vé d6 am cua phan bon hiru
co theo Quy chuin Ky thuat quéc gia vé
chat lugng phan bon.
3.3. Anh huéng caa ché pham sinh hec
dén thé tich cia déng phan a

Sy sut giam thé tich cua ddng u la
mot chi tiéu danh gia kha nang phan huay cua
nguyén lidu u. Céc gia tri thé tich cua dong
1 duoc theo ddi va thé hién trong Bang 5.

Bdng 5. Anh hudng cua cac ché pham sinh hoc dén thé tich m® déng phan u

Cong thue Ngay sau i
0 7 15 30 45 60
I/EO (Bdi chirng) 1,00 1,00¢ 0,95 0,90° 0,882 0,782
11 /E1 1,00 0,90° 0,85 0,72 0,64V 0,58°
/E2 1,00 0,93 0,89 0,74 0,700 0,61
IV/E3 1,00 0,95 0,86° 0,67¢ 0,65° 0,63
LSDo.s - 0,05 0,05 0,05 0,07 0,04

Chi céi nhe ¢ chi ra cac cdng thiic cd cling ky tu trong mét cét khong cé sai khdc y nghia tai mic
o =005

Bang 5 cho thay: Trong qua trinh u,
thé tich ddng phan u cua cac cong thuc thi
nghiém c6 sy sai khac rd rét. O cong thac
I/E0 (PC) khdng bd sung ché pham sinh
hoc, thé tich ddng u khéng c6 su thay ddi
nhiéu trong ca qué trinh u: Khi bat dau u thé
tich déng u 1m® va giam xudng 0,78 m® sau
60 ngay u. Cac cdng thac co bd sung ché
pham sinh hoc ban dau la 1 m® giam lan luot
& ngay 30 120,67 m® - 0,72 m3 va dén ngay
60 giam con 0,58 m? - 0,63 m3. Két qua nay
phu hop vai nghién ciru cia Bui Thi Nga va
cs. (2014), u phan compost tir rom ra, bun
va phan ga ty 1é sut giam thé tich 59 - 66%.
Quan sat dic diém hinh thai déng u cua céc

https://tapchidhnlhue.vn
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codng thic ¢d bd sung ché pham sinh hoc
(CT 1II/EZ, NI/E2 va IV/E3) tur ngay 30 sau
1, nguyén liéu u di chuyén sang mau nau
den ctia mun, khéng con mui héi cua phén
heo. N&i bat hon ca la ¢ cong thac 11/E1,
qua trinh phan hay chat hitu co dién ra rat
manh mé& (nguyén liéu u rit mém, hoai myc,
c6 xuat hién trin nho). Két qua nay cho thay
céc chang vi sinh vat trong ché pham sinh
hoc HUAF-EM: Lactobacillus  spp;
Trichoderma  spp; Bacillus  subtilis;
Saccharomyces spp; Azotobacter spp, vira
c6 hoat tinh sinh hoc cao, chuyén héa tbt
chat hitu co, vira khong dbi khang nhau va
an toan véi cay trong, thuc diy kha ning

5663



HUAF JOURNAL OF AGRICULTURAL SCIENCE AND TECHNOLOGY  ISSN 2588-1256 Vol. 10(3)-2026: 5657-5667

3.4. Anh hwéng caa ché pham sinh hoc

phan haty c4c chat hitu co, rat ngin thoi gian
dén tinh chat hoa hoc ciaa dong phan

@ phan va tao san pham phan compost c6
chat lugng tot. Phan hitu co sau U 60 ngay, duoc

phan tich thanh phan dinh dudng trinh bay

tai Bang 6.
Bdng 6. Anh huong cua cac ché pham sinh hoc dén tinh chit héa hoc ciia déng phan i sau 60 ngay

Cong thirc PH  OM(%) N (%) P:0s(%) KO (%)

IEO (P3i chiing) 6,28 25,26 1,10 0,21 0,24
I1/E1 7,47 39,01 1,37 0,46 0,51
I1/E2 6,92 26,82 1,21 0,25 0,37
IVIE3 7,24 32,49 1,28 0,27 0,29

QCVN 01-189:2019 >5 >20,0 - - -

QCVN 01-189:207/9/BNNPTNT. Quy chudn Ky thudt quoc gia vé chat liwong phin bén

Bang 6 cho thay, phan hitu co dugc
tir hdn hop phu phim sau san xuét tinh dau
tram véi phan lon tuoi (ty 16 7:3) ¢6 bé sung
ché pham sinh hoc cho chat lwong phan
thanh pham cao hon so véi d6i chang
(khdng bd sung ché pham sinh hoc). Cu thé,
pH (6,92 - 7,47): OM (26,82 - 39,01%), N-
P,0s-K,O tong sé lan lwot la: (1,21 -
1,37%): (0,25 - 0,46%); (0,29 - 0,51%).
Theo Nguyén Lan Diing (2008), c4c vi sinh
vat can ngudn carbon, cac chat dinh dudng
da luong nhu N, P, K va mot s6 nguyén tb
vi luong cho sy phét trién cua ching.
Carbon va N 1a hai dudng chat thiét yéu cho
vi sinh vat, vi ching 1a yéu t6 tao nén cau
trdc té bao va la ngudn niang luong. CAc Vi
sinh vat di dudng st dung cacbon nhu mot
nguodn ning luong dé tong hop cac thanh
phan té bao; N 14 thanh phan cua protein,
axit nucleic, amino axit, enzyme and céac
coenzyme can thiét cho su ting truong va
chire ning cua té bao. Néu nito 1a mot yéu
t6 han ché trong qua trinh u phan thi qua
trinh phan huay sé dién ra cham. Nguoc lai,
néu c6 qua nhidu nito, n6 thudng bi mat
khoi hé théng dudi dang khi amoniac hoic
céc hop chat N khac (Epstein, 2011).

Ham lugng chat hitu co (OM) cua
phu pham san xuat tinh dau tram ban dau
dat gia tri 78,24%, phan 4nh ban chat cua
nguyén liéu thuc vat giau cellulose;
hemicellulose; lignin chua qua phan hay
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sinh hoc. Trong qué trinh 0 hiéu khi (sau u
60 ngay), cac hop chat hitu co bi vi sinh vat
sir dung 1am ngudn carbon va ning lugng,
dan dén qua trinh khoang héa manh va giai
phong carbon dudi dang CO: va nhiét.
Déng thoi, mot ph?m chit hiru co duge
chuyén hoa thanh cac hop chat mun bén
vitng hon nhu axit humic, fulvic va chat
khoang d& tiéu (N tir 0,82% (nguyén liéu bt
dau sir dung) tang 1én 1,10 -1,37% (sau 0 60
ngay, tuy theo tirng cdng thirc). Vi vay, ham
lugng OM giam dang ké sau qué trinh 1 60
ngdy, dao dong tir 25,26 dén 39,01%, tuy
theo ting cong thirc. Két qua nay phu hop
v6i nghién ctru cia Duong Pirc Hiéu va cs.
(2012), san xuat phan hitu co sinh hoc tir
phé pham mat cwa sau thu hoach nim va
chét thai chan nuéi, ty 1€ phéi tron mat cua
: phan heo (1 : 1), bd sung ché phim
Trichoderma va Azotobacter, sau i 30 ngay
ham lugng OM 85% giam xudng 58,48%;
Nguyén Hoang Linh va cs. (2024), khi danh
gia hiéu qua phan hiy vé cay keo cua mét
s6 ché phém sinh hoc trong diéu kién tu
nhién, ham luong OM sau ¢ 30 ngay thip
hon so véi trude i 1a 5,74 - 13,10%. Su suy
giam nay khong phan anh sy giam chat
luwong cta phan hitu co, ma nguoc lai cho
thdy qua trinh gia nhiét trong chung cat tinh
dau tram (6-8 gid) di lam pha v cac cu
trac mo té bdo thuc vat (canh, 14, hoa bi
mém, muc), nén khi 0 phan hiéu khi c6 bd
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sung phan heo tuoi va ché phim vi sinh thi
murc do phan hiy sinh hoc va mun hoa cao,
g6p phan nang cao tinh 6n dinh cua phén 1,
cai thién kha nang trao ddi cation va han ché
cac hién tuong bat loi nhu yém khi hodc that
thoat dinh dudng, dac biét 1a dam. Cac gia
tri OM% thu dwgc sau 60 ngay u déu dap
g yéu ciu ciia Quy chuan ky thuat quéc
gia vé chat luong phan bon hitu co (QCVN
01-189:2019/BNNPTNT), san phiam phan
hitu co da dat trang thai 6n dinh (hoai muc)
va phi hgp dé sir dung trong san xuit ndng
nghiép. Tuy nhién, chit lugng cua phan
compost phu thudc rat nhiéu vao nguyén
liéu dau vao va ché pham vi sinh vat s
dung dé phan hay céc chat hiru co tho thanh
cac hop chat dé tiéu (cac axit amin, céc
nguyén té vi luong,...) ma cy trdng co thé
sir dung duoc. Theo ddi qua trinh phan hay
cac hop chit hiru co cua cac cdng thic thi
nghiém va chit luong phan sau 60 ngay U
(Béng 6), cho thdy & cong thirc II/E1 c6 chat

lwong phén tot nhat. Cac ching vi sinh vat
trong ché pham sinh hoc HUAF-EM:
Lactobacillus spp; Trichoderma spp;
Bacillus subtilis; Saccharomyces spp;
Azotobacter spp dugc bd sung vao qua trinh
i da phat huy tac dung thuc ddy qua trinh
phan hily cac hop chat hitu co va rat ngan
thoi gian 10, dé tao ra mot loai phén bon hitu
co c6 chét lugng tét, c6 thé cung cp dinh
dudng dam bao sinh trudng cho ciy trong.
Phén hitu co ¢ cong thuc II/E1 duogc st
dung dé d4nh gia hiéu qua caa phén trén ddi
tuong Cay rau mong toi.
3.5. Anh hwéng cia liéu lweng phan bon
hiru co’ dén sinh truéng, phat trién caa
cay rau mong toi

Phan hitu co thu dugc ¢ cong thuc
II/E1 sau 0 60 ngay duogc sir dung dé bon
cho cdy rau mong toi véi cac lugng bon
khac nhau. Sau 30 ngay trong thu duoc két
qua thé hién trong Bang 7.

Bing 7. Anh huong cia lidu lugng phan bon hitu co dén sinh truong va niang suit cua
cay rau mong toi

Cong thirc S6 14 (14) Chiéu cao cdy (cm) Ning suat (tAn/ha)
| (Pdi chung 1) 9,00°¢ 22,17°¢ 29,25¢
11 (B6i chiing 2) 12,00° 25,13 34,17
Il 11,33 25,27b¢ 31,63
v 13,67° 27,00° 35,202
\% 16,832 53,102 36,402
LSDo.0s 2,69 3,21 2,59

Chi c&i nhg *P.¢ chy ra cac cong thiic co cling Ky tu trong mét cot khéng cé sai khac y nghia tai
mizc oo = 0,05

Bang 7 cho thay, liéu luong phan hitu
co tir phu pham tinh dau tram 1am ting ning
Suit, rau mong toi so v4i cong thic bon
phan phé bién hién nay cua nguoi ndng dan.
Cu thé, s6 14 trén cay 16,83 14, chiéu cao cay
trung binh 53,10 cm va ning suat rau mong
toi sau thu hoach dat 36,40 tAn/ha. So v&i
cong thuc bén phan phd bién cia ngudi
néng dan hién nay thi ning suit rau thu
duogc cao hon 2,23 (tAn/ha). Két qua nay cao
hon so vdi nghién ciru ciia Cao Ngoc Piép
va cs. (2011), da danh gia hiéu qua cua mot
s6 loai phéan hitu co vi sinh trén ning suat

https://tapchidhnlhue.vn
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va chat lwong rau xanh trong trén dat phu sa
tai tinh Long An, ning suit rau mong toi thu
dugc 33,85 (tAn/ha); twong dong véi két qua
nghién ctru cta Tran Thi Minh Hang va cs.
(2020), khi x4c dinh liéu luong bon phan
hitu co vi sinh thay thé phan v6 co thich hop
cho san xudt rau an 14 an toan trong vy hé
thu & mién Béc Viét Nam, thu duoc nang
sudt rau mong toi 1a 39,30 tAn/ha. Tur két
qua nay cd thé khiang dinh viéc san xuit
phan hiru co tir cac phé phu pham trong san
Xuét tinh dau tram 1a huéng phét trién xanh,
bén vimng thic ddy san xuit nong nghiép
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tuan hoan khép kin, giam phét thai va han
ché 6 nhiém méi trudng tai cac lang nghé
truyén thong san xuat tinh dau tram cua
Thanh phd Hué.
4. KET LUAN

Phu pham tir san xuét tinh dau tram
phdi tron véi phan lon (ty 18 7:3) va b sung
ché pham HUAF-EM cho chét lugng phan
1 tot, phan khéng ¢6 mui hdi, hoan toan hoai
muc (phan mau den mém muc) c6 thé sir
dung cho muc dich trong cdy va cai tao dat.
Ham luong céc chét dinh dudng trong phén:
pH (7,47); OM (39,01%), NPK tong sb lan
luot 1a: (1,37%); (0,46%) va (0,51%), déu
dat yéu cau theo quy chuan quéc gia vé chat
lugng phan bén cua nganh (QCVN 01-
189:2019/BNNPTNT).

Str dung phan hiru co thanh pham liéu
luong 10 tan/ha dé trong rau mong toi, cay
sinh truéng manh, nang suat dat 36,40
tan/ha. Nhu vay, phan hiru co sau xt Iy phu
pham san xuat tinh dau tram c6 chat luong
tt, co thé cung cép dinh dudng dam bao
sinh truéng cho cay trong.

St dung céc ché pham sinh hoc dé
san xuat phan bon hitu co tir phu pham tinh
dau tram khong chi 14 giai phap bao vé moi
truong ma con 1a mot huéng di chién luoc
gitip phat trién kinh té tai cac lang nghé san
xudt tinh dau tram truyén thdng cua thanh
phé Hué theo hudéng nong nghiép tuan
hoan, dam bao sinh ké va phat trién bén
virng trong tuong lai.
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