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TOM TAT

Nghién ciru dwoc thuc hién nham déanh gid hiéu qua cua phdn hitu co
vi sinh (HCVS) va phén trim qué trong canh tic cdy ich mau, huéng
dén giam thiéu sir dung phdan bén héa hoc va phat trién néng nghiép
bén viing. Két qua cho thdy viéc bén 3 tan/ha phdn hitu co vi sinh
QCLO07 hodc vigc stk dung 2 tdn phan trin qué dé thay thé 20% lwong
dam v6 co giup tang nang sudt va ham leong alkaloid cia cdy ich
mau. Tt uy nhién, viéc thay thé hodn toan phdn bon vo co bang phdn
trimn qué lam giam 22,2% ndng sudt. Cdc cong thikc bén phdn hitu co
ciing gop phan cdi thién pH ham lmmg chdt hitu co va dinh dzmng
dat sau thi nghiém. Két qua nghién ciru khang dinh phan hitu co co
tiém nang lom trong viéc thay thé mét phan phan bon hoa hoc, giup
ndng cao nang sudt, chat leong dwgc lidu va sire khée dat, mé ra
hwomg di hiéu qua cho canh tic cdy ich mdu theo dinh hwéng xanh,
bén vitng.

Tir khéa: Alkaloid, cdy ich mau, ndng sudt, phdn hitu co, phan vé co

ABSTRACT

This study was conducted to evaluate the effectiveness of microbial
organic fertilizer (MOF) and vermicompost in the cultivation of the
Leonurus japonicus Houtt., to reduce the reliance on chemical
fertilizers and promote sustainable agriculture. The results
demonstrated that the application of 3 tons/ha of QCL007 MOF, or
the use of 2 tons/ha of vermicompost to replace 20% of inorganic
nitrogen, enhanced both the yield and alkaloid content of the Leonurus
Japonicus Houtt. plants. However, the complete substitution of
inorganic fertilizer with vermicompost led to a 22.2% reduction in
yield. The organic fertilizer treatments also contributed to an
improvement in soil pH, organic matter and nutrient content after the
experiment. These findings confirmed that organic fertilizers hold
significant potential for partially replacing chemical fertilizers,
thereby improving yield, the quality of the medicinal material, and
overall soil health. This opens up an effective pathway for the green
and sustainable cultivation of Leonurus japonicus Houtt.

Keywords: Alkaloid, inorganic fertilizer, Leonurus japonicus Houtt.,
organic fertilizer, yield
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1. GIOI THIEU

fch miu c6 tén khoa hoc 14 Leonurus japonicus
Houtt., 1a loai duoc liéu than thao c6 ngudn gdc tir
céc qudc gia chau A; chira mot s6 nhom céc hop chét
nhu alkaloid, flavonoid, glycosides va tinh dau dugc
biét dén véi nhiéu cong dung trong viéc diéu trj cac
bénh lién quan dén cac van dé phu khoa, mat kinh,
dau bung kinh va 16 loét. Ngoai ra, ich mau ciing
gitp chéng ung thu, giam dau, khang viém va khang
khuan (Shang et al., 2014). Wang et al. (2023) da
khang dinh rang anh sang 1a mot trong nhitng yéu t6
ngoai canh anh huong dén kha ning tich liy dugc
chét cua ich mau, dic biét 1a alkaloid. Ham luong
alkaloid ctia cdy duoc liéu duoc tich lily nhidu trong
diéu kién c6 cudng d6 4nh sang 16n (Zhang et al.,
2021). Do d6, khu vuc BDong Nam B9 cua Viét Nam
¢6 tiém nang tré thanh khu vuc canh tac cho céc loai
cay duoc li€u c6 chira nhom alkaloid noéi chung va
ciy ich mau néi riéng.

Trong canh tac cdy trong, phan bon va cach bon
phan dugc xem la nhimg bién phap ky thuat quyét
dinh rit 16n dén ning suat va chit luong cta san
pham canh tic néng nghiép. Phan bén vo co co thé
lam ting ning suat va ham luong dinh dudng cua
d4t nhanh chong; nhung viée st dung phan bon vo
co lau dai la nguyén nhan lam suy giam ham lugng
hiru co, pH, vi sinh vat dit va gy ra 6 nhiém moi
truong (Pahalvi et al., 2021). Dé han ché nhing
nhuge diém cua phan boén vo co, viéc bon phan
chudng di va dang phd bién trong san xuét ciy
trong. Tuy nhién, phan chudng lai mang mét s6
nhuoc diém nhit dinh nhu gay 6 nhiém moéi truong
néu s dung khong hop 1y, lam giam chat luong
nudc tudi, lugng phan bon cho cay trong 16n va gay
t6n kém chi phi dau tu, van chuyén (Sadeghpour &
Afshar, 2024). Trong khi d6, mot s6 loai phéan hitu
co khac nhu phén hiru co vi sinh va phan trun qué
lai cho thdy nhiéu uru diém hon so véi phan chudng.
Phan hiru co vi sinh (HCVS) c6 thé cai thién duoc
d6 phi nhiéu cta dat thong qua viéc lam ting ham
lugng chit hitu co va ham lugng chat mun, dong
thoi phan hitu co vi sinh ciing gitip t6i wu héa hé vi
sinh vat dat (Zhu et al., 2021). Trong khi do, phan
tran qué gitip cdy trong phat trién tot, rat ngan thoi
gian sinh truong tir 15 dén 20 ngay, ting ham luong
dinh dudng, pH, cai thién cau trac dat va lam giam
chi phi du trr (Kayabasi & Yilmaz, 2021).

Bén canh do, viéc stt dung cac loai phan bon hitu
co cling dugc chirng minh c6 thé cai thién duge cac
dic diém vé sinh truong, sinh ly, nang suét va duge
chét cua nhiéu loai cay duogc liéu (Raei & Alami-
Milani, 2014). Hon nita, phan hitu co c6 chira vi sinh
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va phan trin qué ciing gop phén ting cudong chuyén
hoa va tich lily cac hop chat thuc nhom alkaloid
(Rai et al., 2017; Cimen et al., 2023). Do do, phan
hitu co vi sinh va phan tran qué c6 thé anh hudng
tich cyc dén nang sudt va ham luong cac hoat chét
clia cdy ich mau canh tac theo huéng bén virng.

2. PHUONG PHAP NGHIEN CUU
2.1. Thoi gian va dia diém nghién ctru

Nghién ctru da duge tién hanh tir thang 11 nam
2024 dén thang 4 nam 2025 tai Trai thyc nghiém,
Khoa Nong hoc, Truong Pai hoc Nong Lam Thanh
pho HO Chi Minh.

2.2. Pic diém khu dit thi nghiém

Nghién ctru da dugce thyc hién trén nén dat xam
bac mau, c6 sa cdu thit pha cat (USDA, 1987), dat
c6 phan Gmg chua, ham luong chét hitu co, dam, kali
téng sb, cac cation trao d6i (CaZ* va Mg?") va kha
ning trao doi cation déu thp, nhung ham lugng lan
tong sb va dé tiéu twong dbi cao (Slavich &
Petterson, 1993; Rayment & Lyons, 2011; Bo Tai
nguyén va Moi truong, 2024). Vi vay, dé nang cao
nang suat va hiéu qua st dung dat trong san xuat cay
ich mu, can 4p dung cac bién phap cai tao dat phu
hop, trong d6 bon voi sé giup diéu chinh pH, giam
d6 chua va ting tinh hiru dung cta cac nguyén t6
dinh dudng. Bén canh d6, b6 sung phéan hiru co gitp
cai thién cac dac tinh vat 1y, hoa hoc va sinh hoc ctua
dét trong, thuc dy hoat dong cua vi sinh vat dat, tir
do tao diéu kién thuén lgi cho sy sinh truong va phat
trién cta ich mau.

Bang 1. Pic diém Iy héa khu thi nghi¢m

Chi tiéu Pon vi Ham luwong
Cat % 71,0
Thit % 17,0
Seét % 12,0

pH (H:0) - 5,8

pHK(] - 4,7
Chat hiru co 1,34
Pam ts % 0,056
Lan ts % P»0s 0,124
Kali ts % K,O 0,097
Lan dt mg/100 g 37,44
Kali dt mg/100 g 1,59
CEC meq/100 g 2,64
Magie meq/100 g 0,77
Canxi meq/100 g 0,73

2.3. Vit liéu nghién ctru

2.3.1. Giong

Hat giéng ich mau duoc thu thap tai huyén Khoai
Chau, tinh Hung Yén. Hat giong dugc gieo trong
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khay x6p voi nén gia thé 1a dét sach Tribat. Cdy con 2.3.2. Phdn bon
dugc trong ra rudng thi nghiém khi c6 hon 4 14 that
va cao trén 5 cm va dugc thu hoach khi c6 trén 50%
s6 cay/6 nd hoa. Thoi gian xuat vudn cia cdy ich
mau trong nghién ciru 1a 35 ngay sau gieo. Cay con
gieo hat déu duoc sir dung trong ca hai thi nghiém.

Thanh phan dinh dudng cta cac loai phan hitu
co trong nghién ctru (Bang 2) da dugc phan tich tai
B6 mon Khoa hoc Pat va Quan 1y nuée, Khoa Nong
hoc, Truong Pai hoc Nong Lam Thanh phé Hb Chi
Minh. Trong hai thi nghiém, cac loai phan boén,
thanh phan va ngudn gdc dugc trinh bay tai Bang 2.

Bang 2. Cac loai phan bon sir dung trong thi nghiém

Loai phan Thanh phén Ngudn goc
18% chét hiru co (OM), 2,1% N, 1,9% P,0s, Khoa Nong hoc, Truong Pai hoc
2,6% K,0 Né6ng Lam Thanh phé H6 Chi Minh
15% OM, 2,0% N, 1,3% P»0s, 1,6% K,O,
2% acid humic; Cac chung vi sinh vét hitu
ich: Bacillus, Azotobacter, Aspergillus sp.
1x10° CFU/g
18% OM, 1,0% N, 1,0% P,0s, 0,8% K0,
HCVS Qua Cau Lira 007 5% acid humic; Cac ching vi sinh vat hiru ~ Cong ty C6 phan Pau tu & Xuét
(QCL 007) ich: Azotobacter, Bacillus subtilis, Bacillus nhap khau BIO JAPAN
megatherum 1x10° CFU/g
20% OM, 1,2% N, 1,5% P»0s, 1,0% K,0;
HCVS Qué Lam (QL) Vi sinh vét (VSV) ¢b dinh dam, ¢6 dinh lan, Tép doan Qué Lam
phan giai cellulose 1x10° CFU/g
18,6% OM, 1,0% N, 1,15% P»0s, 1,23%
K»0, 2% acid humic

Urea 46,3% N

Phan bo 1 hoai

HCVS Séng Gianh (SG) Cong ty C phan Song Gianh

Trun qué Orgamix Plus Cong ty TNHH Lang Hoa Go Viap

Cong ty C6 phan Phan dam va Hoa

chat Pha My
A Cong ty C6 phan Supe Phdt phat va
o I3
Super lan 16,5% P20s Hoa chét Lam Thao
Kali clorua 61,0% K20 Cong ty Co phap Phéan bon Dau khi
Ca Mau

2.4. Phwong phép thi nghiém Khéi lugng cay kho (g): Toan b khéi luong
2.4.1. Thi nghiém 1 than, 14, hoa cua 10 cay chi tiéu da say kho, sau d6

tinh trung binh.

Ty 1& kho/tuoi (%): [khdi lugng cay kho/khdi
luong cay tuoi] % 100.

Anh hudong cta loai va lwgng phan hiru co vi sinh
dén nang suat va chat lugng cay ich mau.

Thi nghiém don yéu t6 dugc bd tri theo kiéu khdi

dAy du nglu nhién, bay nghiém thirc va ba lan lip Nang sudt tuoi thuc thu (tdn/ha): Khbi luong

lai. Bay nghiém thirc tvong img véi bay cong thirc nang suét tuoi toan 6 dugc can, sau d6 quy v€ nang
phén bén gdm CT: 15 tAn/ha phan bo, CT»: 2 tn/ha suat trén hecta.
phan HCVS SG, CTj3: 3 tan/ha phan HCVS SG, CTa: Nang sudt khé thuc thu (tén/ha) Khéi luong

2 tn/ha phan HCVS QCL907; CTSL 3 tn/ha phan ning suat toan 6 khi phoi khé duge cén, sau d6 quy
HCVS QCL007. CTe: 2 tan/ha phan HCVS QL. v& ning suét trén hecta & do 4m 13%.

CT7: 3 tAn/ha phan HCVS QL. Dién tich mdi 6 thi

nghiém 1a 10 m% khoang cach trong 1a 20 x 20 cm — Céc chi tiéu chat lugng duoc ligu

(250.000 cay/ha). Cac loai phan dugc bén toan bd Ham luong alkaloid (mg/g): 2 g b6t than, 14 ich
trudc 10 ngay trong. mau dugc ngdm véi 10 mL methanol trong vong 3
—  Céc chi tiéu nang suét: gi0. Sau d6, hon hop dugce ly tdm ¢ toc d6 15.000

. . i o vong/phut trong 10 phut. Mau duge pha loang 10

Khéi lugng cay tuoi (g).: Toan bd khoi lugng lan, 1 mL dich ch1et thu dugc hut va cho vao ong
than, 14, hoa cua 10 cay chi tiéu dugc can va sau 46 nghiém chtra sin 1 mL HCI 2N, loc qua gidy loc
tinh trung binh. Whatman No.1 dé loai bo cin. Dich loc sau d6 dugc
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chuyén sang 6ng nghiém mai, bd sung 5 mL dung
dich Bromocresol green 0,1% va 5 mL dung dich
dém phosphate (pH 6,6). Tiép theo, 10 mL
chloroform dugc thém vao dng nghiém va lic manh
dé tao pha tach 16p, sau d6 dé ng nghiém nghi cho
dén khi phén tach rd rét. Lop dung dich duéi (pha
chloroform) duoc thu va do d6 hap thu quang & bude
song 470 nm. Puong chuan Atropine 0 — 200 pg/mL
(y=0,0011x + 0,0156, R>=0,978) dugc hién tuong
tu véi mau dich chiét dé tinh ham luong alkaloid
tong s6 (Talluri et al., 2012).

Ham lugng flavonoid (mg/g): 0,5 g bot than 1a
ich mau dwgc ngam véi 2,5 mL methanol trong 3
tiéng, mau duoc ly tim 13.000 vong trong 10 phut.
Viéc pha loang dich chiét duoc thue hién 5 14n, cho
vao éng nghiém 1 mL dich chiét, thém 0,3 mL
NaNO; 15%, lac déu va dé yén trong 5 phut & nhiét
d6 phong. Sau 5 phut, 0,3 mL AICl3 10% dugc thém
vao, lic déu va dé yén trong 5 phut. Tiép theo, 4 mL
NaOH 1M dugc thém vao, lic déu va do d6 hip thu
& budc song 510 nm. Puong chuan quercetin 20 -
100 pg/mL (y = 0,0028x + 0,0098, R? = 0,9965)
dugc thyc hién tuong ty voi mau dich chiét dé tinh
ham luong flavonoid tong s6 (Tambe &
Bhambar, 2014).

Ham lugng tanin (mg/g): 0,5 g bot than 14 ich
mau dugc ngam vai 2,5 mL methanol trong 3 tiéng,
mau duoc ly tam 13.000 vong trong 10 phit. Viéc
pha lodng dich chiét dugc tién hanh 2 1an va cho 0,1
mL dich trich vao binh dinh mic 10 mL, sau d6
thém 7,5 mL nudc cit va 0,5 mL thude thir Folin -
Ciocalteau, cho 1 mL dung dich Na,CO; 35% va
dinh muc dén 10 mL bang nudce cit. Hon hop dwoc
lic déu va dé cb dinh ¢ nhiét do phong trong 30 phut.
Do d6 hip thy cua dung dich mau va chat chuan ¢
bude séng 725 nm. Puong chuan gallic acid 20 -
100 pg/mL (v 0,0012x - 0,0073

=0,9927) dugc thyuc hién tuong ty véi mau dich
chiét @ tinh ham luong tanin tong s6 (Tambe &
Bhambar, 2014).

Céc chi tiéu chét lugng dét sau thi nghiém

pH (KCl): Viéc phan tich dugc thuc hién dua
trén TCVN 5979:2021 (B9 Khoa hoc va Cong nghé,
2021).

Ham lugng chédt hiru co (%): Viéc phan tich
duogc thyc hién dya trén TCVN 8941:2011 (Bo
Khoa hoc va Cong nghé, 2011).

Ham lugng dam tong sd (%): Viéc phan tich
duoc thuyc hién dya trén TCVN 6498:1999 (Bo
Khoa hoc va Cong ngh¢, 1999).
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Ham luong lan tong s6 (%P»0s): Viéc phan tich
dugc thyc hién dwa trén TCVN 8940:2011 (Bo
Khoa hoc va Cong nghé¢, 2011).

Ham luong kali téng s6 (%K,0): Viée phan tich
dugc thuc hién dua trén TCVN 8660:2011 (Bo
Khoa hoc va Cong nghé¢, 2011).

2.4.2. Thi nghiém 2

Kha ning thay thé phan vo co bang phan trin
qué trong canh tac ich mau di dugc danh gia.

Thi nghiém don yéu t6 dwoc bé tri theo kiéu khdi
dﬁy dt ngau nhién, sau nghiém thic va 3 lan lap lai.
Sau nghiém thurc twong ung véi sau cong thurc phan
bon gdm Vi: 50 kg N + 35 kg P,0s + 50 kg K,O
(DC), V: 1 tAn phan trun qué + 80% N (40 kg N +
23,5 kg P2Os + 37,7 kg K»0), Vi: 2 tin phén trun
qué + 60% N (30 kg N + 12,0 kg P,Os + 25,4 kg
K>0), Va: 3 tn phan tran qué + 40% N (20 kg N +
0,5 kg P2Os + 13,1 kg K»0), Vs: 4 tan phan tran qué
+20% N (10 kg N + 0,8 kg K20). Ve: 5 tdn phén
trun qué. Dién tich mdi 6 thi nghiém 1a 15 m2,
khoang cach trong 1a 20 x 20 cm. Phén 1an va phan
tran qué duge bon 16t trude 10 ngay trong. Phan urea
va kali dugc chia lam 2 14n bon thuc tai 2 thoi diém
15 va 30 ngay sau trong.

—  Céc chi tidu vé nang suat, chat lugng cay ich
mau va chat lugng dat sau thi nghiém dugc theo doi

tuwong ty voi thi nghiém mot.
2.5. Phwong phap xir 1y s6 liéu

S6 liéu phan tich ANOVA va tric nghiém phan
hang Tukey & muc alpha = 0,05 bang phan mém R
42.2.

3. KET QUA VA THAO LUAN
3.1. Anh hwéng ciia loai va lwgng phan hiru
co' vi sinh dén nang suat va chat lugng
ciy ich mau
3.1.1. Anh hiong cia logi va luwong phan hitu
co Vi sinh dén nang sudt ich mdu

Khéi lwong twoi va khd cua cay ich miu trong
thi nghiém mot c¢6 sy phan hoa rd nét (Bang 3).
Trong d6, 3 tdn/ha phan HCVS QCL007 dugc bon
cho khéi lugng cdy tuoi va khd cao nhit (48,2 va
12,2 g), khéc biét rat co y nghia vé mit thong ké so
v6i khéi lugng cdy khi bon 2 tin/ha HCVS QCL007
va cac loai va lugng phan HCVS khéc. Diéu nay c6
thé do phan HCVS QCL007 chira 5% acid humic c6
thé thuc day su phat trién ctia hé thong ré, gitip ting
cuong kha ning hip thu chat dinh dudng, tir d6 lam
tang sinh khdi cua thuc vat (Shahrajabian & Sun,
2022). Ngoai ra cac chung vi sinh vat Azotobacter,
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Bacillus subtilis, Bacillus megatherum ciing da
dugc chimg minh c6 1am ting sinh khdi ciia nhiéu
loai thuc vat thong qua cac tac dong tich cyc dén hé
thong ré va sy phat trién ciia phan than (Saleem et
al., 2023). Két qua nay tuong dong véi nghién ciru
cua Nguyen et al. (2024), viéc st dung cac loai va
luong phan HCSV khac nhau c6 tac dong dén khéi
luong cay ca gai leo (Solanum procumbens Lour.).

Két qua cua thi nghiém ciing cho thiy phan
HCVS duogc sir dung voi cac lugng khac nhau ciing
¢6 thc dong rd rét dén ty 1¢ kho/twoi cia cdy ich mau.
Trong d6, 3 tn phan HCSV duoc sir dung véi bat
ky loai phan nao va 15 tin phan bo cho ty 1& kho/twoi
cao, khac biét khong c6 y nghia trong théng ké so
v6i khi dung 2 tdn/ha HCVS QCL007, nhung khac
biét rit c6 ¥ nghia trong thdng ké so véi khi sir dung
2 tin/ha phan HCVS SG va QL. Clagnan et al.

Tdp 62, S6 3B (2026): 173-184

(2023) ciing chirng minh rang viéc st dung phan bon
hitu co c6 su hoat dong cua vi sinh vt giap tang kha
nang tich lity cht kho, qua dé ting hiéu qua sir dung
turong dwong voi mot lugng 16n phan chudng théng
thuong.

V& ning suét, phan HCVS QCLO007 dugc st
dung véi lugng 3 tAn/ha cho ning suét tuoi va kho
16n nhat dat gia tri lan luot 1a 12,0 va 3,0 tin/ha.
DPong thoi két qua ciing cho thay hau hét sir dung 3
tan/ha phan HCVS cho niang sudt cao hon hoic
tuong duong voi khi bon nén bang 15 tin/ha phan
bo. Azotobacter, Bacillus va Pseudomonas c6 thé
gitp c¢b dinh dam, chuyén hoa lan thanh dang d&
tidu, gitip thuc vat ting cuong kha ning hap thy kali,
k&m, sét va didu hoa hoat dong cua cac chét diéu hoa
sinh trudng thyuc vat do d6 co6 thé thuc dy lam ting
nang suét cdy trong (de Andrade et al., 2023).

Bing 3. Anh hwéng loai va lwgng phén hiru co vi sinh dén niing suét ciy ich miu

) Aoy " Ty 1€ » ) X
Loai phan ({Jéun(i'lr;f) Khoi luwgng cay (g) Khé/tuoi Néng suat thuc thu (tan/ha)

Tuoi Kho (%) Tuoi Kho

Phan bo 15 37,8¢ 8,8° 23,58be 9,4¢ 2,1¢
2 26,7° 5,8¢ 21,7¢ 6,6 1,4¢

HEVS SG 3 40,9° 10,40 25,50 10,2¢ 26"
2 44,2 11,2° 25,3% 11,0° 2,7°

HCVS QCLOO7 3 48,2% 12,2% 25,4% 12,0? 3,0°
2 32,2¢ 7,24 22,5b 8,0° 1,84

HCVS QL 3 33,0¢ 8,0 24,23b¢ 8,2° 1,9¢4
CV (%) 3,7 6,0 6,2 3,7 6,0

Fiinh 854" 51,6 3,0° 84,5 52,3"

Trong ciing mét ct, cdc s6 ¢o cing ky twe di kém thé hién sw khdc biét khéng cé y nghia théng ké,
*: sw khdc biét rit cé y nghia & mirc a2 = 0,01.

nghia ¢ murc a = 0,05,

3.1.2. Anh hieong cua logi va lwong phan hitu
co vi sinh dén chat lwong ich mau

Hinh 1 cho thiy phan hitu co vi sinh c6 tac dong
dén ham lugng alkaloid ciia cdy ich mau. Viéc bén
3 tan/ha phan HCVS SG cho ham lugng alkaloid cao
(7,7 mg/g), khac biét c6 y nghia trong thong ké véi
ham luong alkaloid khi bén 2 tan/ha HCVS QL
nhung khac biét khong cé y nghia so vdi cac cong
thitc bon phan khac trong thi nghiém. Viéc bon 2
hodc 3 tin/ha cac loai phan HCVS cho ham lugng
alkaloid cao hodc gan bang khi bon 15 tan/ha  phan
bo. Theo Qi et al. (2024), dam 1a mot nguyén t6 dinh
dudng anh huong tryc tiép dén qua trinh tich liiy

alkaloid cua thuc vat. Cac loai phan HCVS trong
thi nghiém déu c6 thanh phan vi sinh vét ¢6 dinh
dam nhu Azotobacter do d6 ¢6 thé gitip c¢b dinh dam
tir khong khi va chuyén hoa thanh dang dam ma cay
6 thé hép thu duoc (Aasfar et al., 2021). Ngoai ra
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acid humic c6 trong cac loai phan HCVS ciing cé
kha ning kich thich con dudong sinh tong hop
shikimic, do d6 lam ting ham lugng alkaloid
(Schiavon et al., 2010).

Dong thoi Hinh 1 ciing cho thay sir dung luong
2 hodc 3 tin/ha cua ba loai phan hiru co vi sinh
khong tao ra sy khac biét qua 16n vé ham luong
flavonoid va tanin so véi khi bon 15 tdn/ha phan bo.
Két qua nay twong ty nhu két luan ctia Mousavi et
al. (2022) va Salimi et al. (2021), ca 2 nghién ctu
déu cho thay bd sung Azotobacter khong lam ting
ham lugng flavonoid va tanin cua cay cam thao
(Glycyrrhiza glabra L.) va hung tay (Ocimum
basilicum L.) trong diéu kién canh tac thong thuong.

3.1.3. Anh heong cia logi va heong phdn hitu

co vi sinh dén pH ddt sau thi nghiém

Viéc bon phan HCVS véi cac hIC_mg khac nhau
va phan bo khong c6 tac dong qua 16n dén pHkci sau
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thi nghiém (Bang 4), pHkc dao dong tir 4,61 dén
4,82, pHkcl tang giam nhe sau thi nghiém tuy thudc
vao loai va lugng phan hitu co st dung, tuy nhién sy
khac biét vé pHkc dat khong ¢ y nghia trong thong

8 N 7,72
7 | 67 6,6%
6
5
)
o 4
en
g 2,9
= 3 2,7 2,5
2
1 0,4 0,4 0,6
0 M M [l

15 tAn/ha PB 2 tAn/ha SG 3 tAn/ha SG

W alkaloid
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ké. Piéu nay phu hop v6i nghién ciru cua Citak and
Sonmez (2011), pH dat ¢6 thé ting hodc giam tiy
thudc vao loai phan hiru co. Phan chuéng 6 thé lam
tang nhe pHkcy cta dt.

alkaloid: p = 0,03
flavonoid: p = 0,53
tanin: p = 0,26

7,0ab 6’9ab
6’53b
5,4b
2.2 2,5
2.1 1.9
I 0,5 0,7 I 0.4 0,5
= M = m
2 tAn/ha 3tan/ha 2 tAn/ha QL 3 tAn/ha QL
QCL007  QCL007

Eflavonoid Mtanin

Hinh 1. Anh hwéng ciia loai va lwgng phan HCVS dén chit lwong ciy ich miu

Bing 4. Anh hwéng ciia loai va lwgng phan hiru
co vi sinh dén pHkacr dat sau thi nghiém

" , pH (KCI)
Cong thirc Trwéec TN Sau TN
CT/ 4,82

CT, 4,62
CTs 4,77
CTs 4,70 4,72
CTs 4,61
CTs 4,71
CT, 4,61
CV (%) 3,20
Flinh 0,79

n: khdc biét khong c6 y nghia, *: Béi chitng, TN: Thi
nghiém
3.1.4. Anh heong cia logi va heong phdn hitu
co vi sinh déen ham luong chat hivu co dat
sau thi nghiém

Ham lugng chit hitu co 6 xu huéng ting 1én sau
thi nghiém (Bang 5). Ham lugng tang 1én tir 0,03 —
0,23% tuy thudc vao cong thirc bon phan, riéng cong
thirc bon 2 tan/ha phan HCVS SG khong lam ting
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ham lugng chét hiru co dat sau thi nghiém. Sy khac
biét vé ham lugng chat hiru co sau thi nghiém khong
¢6 ¥ nghia trong thong ké. Meng & Liu (2021) ciing
chung minh bén phan HCVS lam ting ham lugng
SOC trong dat sau 180 ngay trong ciy me chua dat
Nam M¥ (Oxalis regnellii).

Bang 5. Anh hwéng cia loai va lwgng phan hiru
co' vi sinh dén chat hiru co dat sau thi

nghiém
N , Chat hiru co (%)
Cong thirc Truwdéc TN Sau TN

CT/" 1,43
CT, 1,57
CT; 1,50
CT, 1,34 1,34
CT;s 1,37
CTs 1,37
CT; 1,43

CV (%) 22,11
Fiinh 0,20

n: khdc biét khong c6 y nghia, *: déi chiing, TN:
thi nghiém.
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3.1.5. Anh hieong cua logi va lwong phan hiru
covi sinh den ham luwong dam, lan va kali
dat sau thi nghiém

Két qua vé ham luwong dam, 1an va kali téng s6
dugc thé hién ¢ Hinh 2 cho thdy su khac biét vé ham
lugng cac nguyén té dinh dudng khi ap dung cac
cong thic phén bon trong thi nghiém khong c6 y
nghia trong thong keé. Trong d6, ham luong dam
tong dao dong tur 0,060 dén 0,079%, ham luong dam
tong s6 trong dat sau thi nghiém tang 1én 11,11 —
46,30% so v6i ham lugng trude thi nghiém. Tuong
tu ham luong 14n tong sb trong dat 6 xu huéng tang
1én sau thi nghiém, ham lugng lan tong s gia ting
tir 1,61 dén 22,58% tiy thudc vao lugng phan bon.
Nguoc lai ham lugng kali tong s trong dat sau thi

Tdp 62, S6 3B (2026): 173-184

nghiém chi ting 1én khi bon 15 tin/ha phan bo (ting
1én 6,1%). Két qua nay turong ddng véi bao cdo cua
Jin et al. (2022), viéc bon phan HCVS co chira
Bacillus subtilis va Pseudomonas stutzeri lam tang
ham lugng dam, 1an va kali téng $6 trong dét sau thi
nghiém so vai khi chi bon phan vo6 co.

Phan hiru co vi sinh d3 dugc chimg minh c6 thé
nang cao chat lugng ciia dat thong qua viéc lam téng
ham luong dinh dudng, cdi thién cau trac dat va tang
cuong kha nang cung cap dinh dudng cho ciy trong
(Daniel et al., 2022). Naher et al. (2021) cho biét
viéc bon phén hitu co ¢6 b sung cac ching vi sinh
dat c6 loi gitp cai thién dang ké ham lugng chét hiru
co va ham lugng cac chit dinh dudng sau qué trinh
canh tac cdy trong.

(%K,0)

(%) p=091 (%P,05) p =099 p =094
0,16 A
0,08 A _
A 0,1
0.07 0,14 a0 A @
0.06 0,12 0,08
0,05 0.1
0,06
0,04 0,08
0,03 0,06 0,04
0,02 0,04
0,02
0,01 0,02
Z — N 0 <+ O I~ N en <t —
FEEEBEEE = = e H BB EE R
EC00O00LOO0 EBUUQUOU aESESESESRSESRS!
Hinh 2. Anh hwéng ciia loai va lwgng phan HCVS dén ham hrong dinh dudng dat sau thi nghiém

Ghi chi: A - ham lwong dam, B - ham lwong lan, C - ham lwong kali va TTN - truée thi nghiém.

3.2. Danh gia kha ning thay thé phén vé co
bing phan trun queé trong canh tic cay
ich mau

3.2.1. Anh huéng ciia viéc thay thé phan vo co
bang phan trim qué dén ndng sudt cdy ich
mau

Viéc thay thé 20% phan dam vo co bang 2 tan
phan trin qué cho khéi lwong cdy ich mau tuoi va
kho cao nhét 1an luot 1a 72,5 va 15,5 g (Bang 6),
khac biét rit co y nghia v6i khdi lugng cay khi thay
thé 4 hodc 5 tin phan trim qué cho 80 hodc 100%
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phan dam v6 co. Két qua mot nghién ciru trude day
Keshavarz et al. (2018) ciing khang dinh viéc thay
thé mot phan phan dam vé co bang phan trin qué sé
lam ting s6 14, sb d6t cua cdy bac ha Au (Mentha
piperita L.) va bac ha A (Mentha arvensis L.) do d6
lam tang sinh khdi 1én so vai chi bon phan hoa hoc
hodc phan trim qué.

Tuong ty, viéc thay thé 20 hodc 40% phén dam
vb co bang phan trin qué da cho ty 1é kho/tuoi cao
(21,4 va 21,5%), khac biét c6 y nghia so véi ty 1¢
kho/twoi khi str dung 4 hodc 5 tin phéan trin qué thay
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thé cho 80 hodc 100% phan dam v6 co. Nhu vay c6
thé thdy, viéc thay thé mot phan phan vo co bang
phan trin qué c6 tac dong tich cuc dén qua trinh tich
lity vat chét kho cua cy ich mau.

Bang 6 cing cho thy khi thay thé 20% phan
dam v co bang phan trun qué s& cho ning suat tuoi
cao nhit (11,2 tan/ha), khac biét c6 ¥ nghia vé mit
thdng ké so v6i ning suat thu twoi dugc khi bon 5
tan phan trin qué. Tuwong ty, nang suat kho ciing co
gi4 tri cao nhat khi bon 2 tan phén trun qué thay thé
cho 20% phan dam v6 co (1,9 tin/ha), khac biét rat
¢6 ¥ nghia trong théng ké khi thay thé 80, 100%
phan dam v6 co bang 4 va 5 tan phan trun qué.
Baghdadi et al.(2018) da giai thich rang cdc loai
phan hoa hoc c6 thé cung cip truc tlep chét dinh
dudng cho cdy trong sau khi bon vao dat, trong khi
do cac loai phan hiru co lai giai phong cac chat dinh
dudng cham, diéu nay din dén khong thé dap tmg
dugc nhu cau dinh dudng cua cdy trong ngan ngay,
do do viéc thay thé luong phéan vo co bang lugng
phan trin qué qua 16n da lam giam nang suét cay ich
mau trong thi nghiém, cu thé ning suit giam tir 20,0
dén 22,2% khi thay thé hoan toan phan bén vo co
bang phén trin qué.

Két qua vé ning suét ciing tuong dong véi
nghién ciu cua Rezaei- Chlyaneh et al. (2021),
khong c6 su chénh 1éch qua 16n vé nang sudt cua cay
dau rong (Dracocephalum moldavica L.) khi bon
phan v6 co va phan trin qué, tuy nhién ning suit
duoc ghi nhan thap hon khi chi bon phan trin qué.
Diéu nay co thé duoc giai thich boi nhuge diém 16n
nhit ctia phan trin qué 1a khi sir dung véi lidu lugng
qué cao gy anh huong dén cay trong do ham luong
mudi hoa tan quéa cao (Lim et al., 2015).

3.2.2. Anh huong ciia thay thé phin vé co bang

phdn trim qué dén chat lwong cdy ich mau

Ham luong alkaloid va flavonoid khong c6 su
khac biét qua 16n khi thay thé phan v6 co bang phan
trun qué ¢ cac muc d6 khac nhau (Hinh 3 va Hinh
4), ham luong alkaloid va flavonoid cdy ich mau
trong thi nghiém dat gia tri lan lugt trong khoang
5,09 — 6,04 mg/g va 0,85 — 1,09 mg/g. Wei et al.
(2024) ciing cho thiy két qua twong tu, viéc thay thé
tir 20 dén 100% phan dam bang phan hiru co khong
¢6 tac dong dén ham luong alkaloid ciia ciy ban ha
(Pinellia ternata).

Hinh 5 cho thiy ham luong tanin cua cdy ich
mau ¢ sy khac biét rd rang khi thay thé phan bon
v6 co bang phan trin qué. Viéc thay thé 80% phan
dam v6 co bang 4 tan phén trin qué cho ham luong
cao nhét (0,59 mg/g), khac biét c6 ¥ nghia trong

Tdp 62, S6 3B (2026): 173-184

thdng ké so véi bon phan vo co; 1 hodc 2 tin phan
trun qué dugc bon thay cho 20 hodc 40% phan dam
v6 co. Olumide (2022) ciing cho thay két qua twrong
ddng, ciy bac ha Au khi bon phén hitu co cho ham
lugng tanin cao hon so véi khi bon urea.
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Hinh 3. Anh hwéng cia thay thé phan vo co
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Hinh 4. Anh huéng cia thay thé phan vo co
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Hinh 5. Anh hudng ciia thay thé phan vo co
bang phén trun qué dén ham lugng tanin
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3.2.3. A»r‘zh huong cua viéc thay thé phan vo co
bang phan triun qué den pHyc dat sau thi
nghiém

Su khéc biét vé pHkcr cla dét sau thi nghiém
khong c6 ¥ nghia trong thong ké khi thay thé phan
v co bang phan trin qué khi canh tac cdy ich mau
(Bang 7). Viéc bon hoan toan phan v co va thay thé
20% phan dam v6 co bang 1 tAn phan trin qué lam
giam ham lugng pHke dét, trong khi d6 ting dan
lwong phén trin qué 1am ting ham lwong pHkcr sau
thi nghiém. Mulatu and Bayata (2024) cho biét viéc
bon phén tran qué gop phan lam tang pHkcl dét sau
khi canh tic cdy trong. Zhao et al. (2017) ciing
chimg minh viéc bén 16t bang phan trin qué ciing
lam tang pH dét va mat s vi sinh vat dét so v6i khi
bon phén vo co va cac loai phan hitu co khac.

Bang 7. Anh hwéng cia  thay thé phan vé co bing
phin trin qué dén pHko dit sau thi

nghiém
Cong thirc Truée Tll)\JH (KCI)Sau TN
v 4,70 165
. p=118
1,5
<
| | |
0
A TIN VI V2 V3 V4
p =008

1
12 0,13 0,13 0,13

0,12 ‘
0,1
0,08
0,06
0,04
0,02
0

C TIN VI V2 V3 V4 V5

(% P,05)
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V3 4,70
Vi 4,72
Vs 4,76
Vs 4,74
CV (%) 1,22
Fiinn 3,08™
n: khdc biét khong c6 y nghia, *: d6i chirng, TN: thi
nghiém.

3.2.4. Anh hwong ciia viéc thay thé phdn vé co
bang phdn trim qué dén ham heong chat
hitu co, dam, lan va kali dat sau thi
nghiém

Két qua cho thdy ham lugng chat hiru co, dam,
1an va kali trong dt sau thi nghiém khéc biét khong
¢6 ¥ nghia théng ké khi thay thé phan v6 co bang
phan trin qué & cac ty 1¢ khac nhau (Hinh 6). Khi
100% phén vé co dugc bon khi canh tac cay ich mau
thi ham lucrng chat hitu co va cac nguyén t6 dinh
dudng déu giam sau thi nghiém. Nguoc lai khi phan
v6 co dugc thay thé bang phan trin qué cling ¢6 xu
hudng lam ting nhe ham lugng cac nguyén té dinh
dudng lan va kali tong sb sau thi nghiém.
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Hinh 6. Anh hwéng ciia thay thé phan vé co bing phan trin qué dén ham hrong chit hiru co va chit
dinh duwdng trong dat sau thi nghiém

Ghi chu: A - ham lwong chdt hitu co, B - ham lwong dam, C - ham lwong lan, D - ham luong kali va TTN - trudc thi

nghiém.
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Hernandez et al. (2021) nhan dinh viéc bon phan
hitu co gitp duy tri 6n dinh ham luong carbon hitu
co so voi khi bon phan vo co. Nurhidayati et al.
(2018) cho biét viéc sir dung bon phén trin qué ciing
lam ting ham lugng dam, 1an va kali. Hossain et al.
(2025) ciing nhan dinh phan tran qué duoc bon trong
canh tac lau dai lam tang ham lugng cac nguyén t6
dinh dudng cua dat. Tuy nhién, viéc cung cap dinh
dudng phan trun qué tuong dbi cham, can c6 thoi
gian dai dé thay tac dong rd rang (Raza et al., 2022).
Trong thi nghiém, tong thoi gian sinh truong cua cay
ich mau khoang 60 ngay vi vay chua thdy 16 duoc
tac dong cua phan trun qué dén chét luong dat sau
khi canh tac. Malal et al. (2024) ciing cho biét dé
danh gia chinh xac dwoc vai trd ctia phan trin qué
dén chét lugng dit canh tic can c6 cac thi nghiém
dai ngay hon.
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4. KET LUAN
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qué duoc st dung dé thay thé 20% lwong dam v6 co
gilp tang nang suét va ham lugng alkaloid cua cay
ich mau; nhung nang suat giam 22,2% khi thay thé
hoan toan phan bon vé co bang phan trun qué. Bén
canh d6, viéc bon phan hiru co gop phan cai thién
pHkci, ham lwong chat hitu co va dinh dudng dét sau
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