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ABSTRACT

The study aimed to evaluate the effectiveness of an automatic
irrigation system equipped with sensors in the cultivation of
durian (Durio zibethinus L.) in Phuoc Loc commune, Da Huoai
district, Lam Dong province. The system was designed to adapt to
the actual terrain conditions and the physiological requirements
of the crop, featuring pressure-compensated sprinkler heads, soil
moisture sensors, and a remote control system. The experiment
was conducted on three-year-old Ri6 durian trees (Durio zibethinus
L. cv. Ri6) employing two irrigation techniques: automatic and
manual. The observed indicators included irrigation volume,
soil moisture, growth parameters, flowering rate, fruit set, fruit
retention rate, and the timely ripening rate of fruit. The results
indicated that the automatic irrigation group, which was watered
according to demand, had a higher flowering rate (68 compared
with 53%), a higher average number of fruits per tree (7.2 compared
with 1.3 fruits/tree), and a significantly enhanced timely ripening
rate (92 compared with 35%). The results validated that the
automated irrigation system enhanced both yield and fruit quality
while also optimizing water consumption and decreasing labor
expenses. These findings underscore the possibility of extensive
implementation of intelligent irrigation systems in durian farming.

Citedas: Tran, G. T. T. (2026). Implementing an automated irrigation system to improve the efficiency
of durian (Durio zibethinus L.) cultivation in Lam Dong province. The Journal of Agriculture and

Development 25(4), 1-15.
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1. Pit Vin Dé

Hoa Sau riéng (Durio zibethinus L.) la mot

TOM TAT

Nghién cttu nhim danh gia hiéu qua cta hé théng tudi tu dong
tich hgp cam bién trong canh tac sau riéng (Durio zibethinus L.) tai
xa Phudc Loc, huyén Da Huoai, tinh Lam Péng. Hé thong dugc
thiét ké phu hop véi diéu kién dia hinh thuc t€ va nhu cau sinh ly
cuia cay trong, bao gém béc tudi phun mua bt ap, cam bién do 4m
dat va diéu khién tii xa. Thi nghiém dugc thuc hién trén giong sdu
riéng Ri6 (Durio zibethinus L. cv. Ri6) ba nam tu6i véi hai phuong
phap tudi la tu dong va tht cong. Cac chi tiéu theo doi bao gom
lugng nudc tudi, do dm dét, chi s6 sinh trudng, ty 1é ra hoa, dau
trai, ty 1¢ gidi trai va chin dung vu. Két qua cho thay nhém tuéi tu
dong tudi theo nhu cau nudc cé ty 1é ra hoa cao hon (68 so véi
53%), s6 trai dau trung binh cao hon (7,2 so véi 1,3 trai/cay), va
ty 1é chin dung thoi diém vugt troi (92 so véi 35%). Két qua da
khing dinh hiéu qud vugt trdi cta hé thong tudi tu dong khong
chi nang cao nang suat va chat lugng qua ma con gép phan t6i uu
hoa st dung nudc, gidm chi phi lao dong. K&t qué nay khing dinh
tiém nang ing dung rong rai ctia cong nghé tudi thong minh trong
canh tac siu riéng.

kiém 20 - 30% chi phi dién, va giam khoang 60%
chi phi lao dong so v6i phuong phap tudi truyén
thong, dac biét hiéu qua dai véi cac loai cay cong

loai céy édn trdi c6 gia tri kinh té tai tinh Lam
bong. Theo Bao Lam Pong (LDN, 2025), tdng
san lugng sau riéng thu hoach ndm 2024 udc dat
khoang 175,282 tan va theo bdo cdo ctia Ngin
hang Phat trién Chau A (ADB, 2017), Lam Ddng
la mot trong nhiing tinh thu¢c khu vuc Tay
Nguyén c6 dién tich tng dung hé thong tudi
hiéu qua cao 16n nhit ca nudc, dong gop vao
tong dién tich khoang 60.000 - 70.000 ha toan
qudc. Viéc ap dung hé thong tudi tién tién nay
gitup giam dén 50 - 70% lugng phan bon, tiét

nghiép dai ngay nhu ca phé va cay an trai. Trong
bdi canh nén ndng nghiép toan cau dang chiu
tac dong cua bién d6i khi hiu, theo bao cdo cta
Lobell & ctv. (2011), nén nong nghiép toan ciu
dang chiu tdc dong ro rét cua bién déi khi hau,
ddc biét la sy gia tang nhiét do trong giai doan
1980 - 2008, khién nang sudt cta cac loai cay
trong giam manh. Nhiing anh huéng dén sinh
trudng va ndng suat nong san ndi chung va trong
trot sau riéng ndi riéng.
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Trong bdi canh do, viéc ting dung cac giai
phédp noéng nghiép thong minh, dac biét la hé
thong tudi tu dong tich hgp cam bién dugc
quan tdm nham néng cao hiéu qua st dung va
quan ly nudc. Thém vao do, Lam Pong c6 mua
mua va mua kho ré rét trong mua kho nhiing
tran mua c6 cudng do 16n ngay cang giam nén
thudng xuyén gay ra tinh trang thiéu nudc, han
han (Vuong, 2020), nén viéc thiét ké va danh gia
hiéu qua hé thong tudi tu dong theo diéu kién
dia phuong la mot diéu cdp thiét trong san xuat
noéng nghiép. Nghién ctiu nay dugc thuc hién
nham danh gid hiéu qua ctia hé thong tuéi tu
dong so véi phuong phap tudi thi cong truyén
thong, thong qua cac chi tiéu cau thanh nang
sudt clia cdy sau riéng giong Ri6 ba nam tudi.

2. Vit Liéu va Phuong Phap
2.1. Vat liéu

Thiét bi dugc sti dung & (i) khéi tudi tu dong
trong qud trinh nghién ctiu dugc trinh bay &
Bang 1 va bao gobm: Vuon cdy siu riéng vé6i dién
tich 1,16 ha, giéng Ri6, 3 ndm tudi, § xa Phudc
Loc, huyén Da Huoai, Lam Dong trong niam
2023. Cac chi tiéu sinh trudng (chiéu cao cay, so
14 mdi, s6 trai dau, khdi lugng tréi...) dugc ghi
nhan mdi thang tu thang 2 dén thang 12. Khoang
cach trong 1a 7,5 x 7,5 m. Thu thap 20 mau ti 20
cay & 2 khoi nghién ctiu va theo phuong phap
chon mau ngau nhién.

Bang 1. Danh sach thiét bi cta (i) khoi tuéi tu dong

STT Thiét bi Mai hiéu Hang san xuét Xuét xt S6 lugng
(don vi)
1 Béc tusi phun mua VINDRIP V9 R17 - Congty VINDRIP Viét Nam 258
bu ap c6 van 76

2 Bo diéu khién X-Core 8 Hunter Industries  San 1 (cai)
Marcos,
CA, USA

3 B gidi ma EZDM Hunter Industries  San 1 (cai)
Marcos,
CA, USA

4 Céam bién mua MINI-CLIK Hunter Industries  San 1 (cai)
Marcos,
CA, USA

5 Van dién tu PGV-201-B Hunter Industries  San 1 (cai)
Marcos,
CA, USA

6 B0 diéu chinh ap sudt ACCU-SYNC-ADJ Hunter Industries  San 1 (céi)
Marcos,
CA, USA

7 Hop dung van tudi 1015 1G2G (41 x Hunter Industries  San 4 (cai)

55,3 x 30,48 cm) Marcos,

CA, USA

8  OngchinhHDPE D90 - PN10 Cong ty C3 phin ViétNam 100 (m)

Nhua Tién Phong
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8  OngchinhHDPE D75 - PN10
9  Ongnhanh HDPE D63 - PN10
10  Ongnhanh HDPE D40 - PN10

11 Mdybom ly tam
kW - 10 HP)

12 Ro hut inox DN50

13 VanYloc Y-Strainer JIS 10K

14  Van ldy nuéc nhanh
QCv

HQ-3RC

15 Cap dién luc ha thé CXV 2 x 1,5mm?

boc PVC

3M 65-160/7,5 (7,5

Cong ty C6 phian ViétNam 59 (m)
Nhua Tién Phong
Cong ty C6 phan ViétNam 67,5 (m)
Nhua Tién Phong
Cong ty C6 phan ViétNam 899 (m)
Nhua Tién Phong
Ebara Corporation NhatBéan 1 (céi)
Cong ty TNHH Vat Viét Nam 1 (cai)
tu cong nghiép An
Phu Thanh
Wonil  Industrial Busan, Han 1 (cai)
Co., Ltd. Qudc
Hunter Industries  San 4 (cai)
Marcos,
CA, USA

CADIVI Viét Nam (i)

(i) Khoi tudi ty dong: 0,6 ha (118 cay). (ii)
Khéi tudi thua cong: 0,56 ha (98 cay), hé thong
tudi bang 6ng mém kéo di chuyén bai ngudi tudi
nudc dugc bom ti giéng.

Thiét bi do dac: May do do &m déit cam tay
TDR 100 (Spectrum Technologies, Inc., USA)
(STT, 2023).

2.2. Phuong phap nghién ctiu
2.2.1. Xdc dinh lugng nudc cdn tuéi cia ciy

Ap dung Phuong phép Penman Monteith udc
tinh nhu cdu nudc theo giai doan sinh truéng
cua cay trong va thé hién & Bang 2.

Cong thtic: ET = Kc x ETo
Trong do:
ET: Lugng nudc can tudi cho cay (mm/ngay),
Kc: Hé s6 cay (crop coefficient),

ETo: Lugng boc thoat hoi nudc tham chiéu
(mm/ngay).

Theo s6 liéu tit Cuc Khi tugng Thay van Viét
Nam (VNMHA, 2022), lugng bdc thoat hoi nude
tham chiéu (ETO0) trung binh tai tinh Laim Pong,
Viét Nam trong ndm 2022 nhu sau: Téng ETo
trung binh ca ndm 2022: ET = 4,3 mm/ngay.

Hé s6 ciy (Kc) thay d6i theo giai doan sinh
trudng cta cay trong xac dinh dua trén hudng
dan ctia FAO (1998) céy trong trai qua bon giai
doan sinh trudng chinh, méi giai doan c6 hé s6
Kc déc trung. Cac hé s6 Kc cua tling giai doan
phat trién, giai doan khai dau: 0,3 - 0,6; giai doan
phat trién: 0,6 - 1,0; giai doan gitta mua: 1,05 -
1,20; giai doan cudi mua: 0,8 - 1,05. Trong giai
doan khdi phat mam hoa Kc = 0,00 nhiam tao
diéu kién kho han kich thich phan héa mam hoa
dong déu. Lugng nudc tudi téi uu dugc mo ta &
Bang 2.

Lugng nudc tudi t6i uu cho mdi cay siu riéng
trong mot 1an tudi (L/cay/lan) = ETxDién tich
tan (dién tich tan cay thuc t€ do dugc la 10 m?).
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Bang 2. Nhu cdu nudc va lugng nudc tudi téi uu ctia cdy sau riéng trong mot 1an tudi theo cac giai

doan phat trién

Giai doan sinh Thoi gian tai Hé sé ETO ET (mm/ Lugng nudc tudi
truéng Lam Dong (Kc) dé (mm/ ngay) 1 lan (L/cay)
xudt ngay)
Giai doan sinh Thang2 -3, 0,6 43 2,58 25,80
truéng sinh duéng 11 - 12
Khéi phat mam Thé.ng 3-4 0,00 4,3 0,00 0,00
hoa
Phit trién mam Thang4 0,75 43 3,23 32,25
hoa
Pau trai Thang 5 0,50 4,3 2,15 21,50
Giai doan trainon  Thang 6 0,60 43 2,58 25,80
Giai doan phiat Thang7-8 0,85 43 3,66 36,55
trién trai
Giai doan trai chin  Thang9 - 10 0,75 43 3,23 32,25

ETo: Lugng boc thodt hoi nudc tham chiéu (mm/ngay); ET: Lugng nudc cdn tuidi cho cdy (mm/ngay).

2.2.2. Bo tri béc tudi

Quy téc b tri béc (i) Khoi tudi tu dong: Theo
Hunter Industries (HI, 2020), quy tic quan trong
dugc ap dung trong b tri ddu phun la phun déu
dén dau, theo d6 mdi dau tudi can dugc bo tri
sao cho tia nudc ctia nod cé thé dat tdi vi tri cna
dau tuéi k€ can va ngugc lai. Ngoai ra, can tranh
bé tri 1an 10n cac loai dau tudi khac nhau trong
cung mot khu vyc d€ dam bao toc do két tua
dong déu va tranh lang phi nudc. Nhu vay moi
dau béc tudi can dugce bo tri sao cho tia nude ti
mot dau phun cé thé vuon t6i ddu phun ké cin
va ngugc lai. Diéu nay c6 nghia ban kinh tuéi ctia
béc bang khoang cach gitia hai béc.

Béc tusi model VINDRIP V9 R17-76 ban
kinh 0 - 3,5 m; luu lugng 76-92-130 L/h ¢6 kinh
phi va thong s6 ky thuat phtt hop véi nhu cau
thuc té, dau tudi dugce chinh goc tudi la 360°.

Theo két qua khao sat, khu vuon trong sau
riéng c6 tong cong 118 ciy, dugc trong theo cac
hang thdng. Hé thdng béc tudi dugc bé tri doc
theo cac hang céy, va theo quy tac bo tri béc cd
khoang cach gitia cac béc la 3,5 m, cac dau tudi
dat & vi tri chinh gitia hai hang cady nhim dam
bao phan b nudc dong déu. Ngoai ra, cac béc
con dugc bé tri doc theo ranh giéi khu dat, gitp
pht kin toan bo dién tich canh tac. Téng s6 béc
trong hé thong la 258 dau tudi, dam bao bao phu
day dua khu vyc trong siu riéng nhu minh hoa tai
Hinh 2.

2.2.3. Phdn kénh tu6i va lua chon bom
2.2.3.1. Phan kénh tuéi

Dé tinh luu lugng tong cua hé thong tudi su
dung béc VINDRIP V9 R17-76 cong thtic: Luu
lugng tong (Q) = S6 lugng béc (258) x Luu lugng
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trung binh ctia mdi béc (130). Luu lugng tong la
33540 L/h = 33,54 m’/h. D€ ddm bao bom hoat
dong hiéu qua theo thoi gian va hé thong can st
dung 6ng c6 kich thude 16n dé€ tai tong luu lugng.
Vi vay, luu lugng nay dugc chia thanh 4 kénh
tudi nhu trinh bay trong Hinh 2.

Moéi lan bom hoat dong sé tuéi lan lugt cac
kénh. Céac kénh c6 luu lugng nhu sau: Kénh 1
(57 béc): 7,41 m*/h; kénh 2 (65 béc): 8,45 m’/h;
kénh 3 (76 béc): 9,88 m’/h; kénh 4 (60 béc): 7,8
m?*/h. D& bom cung cdp du nudc, luu lugng caa
Kénh 3 dugc chon lam co s& tinh toan thong s6
bom va 6ng.

Theo bang thong s6 ky thuat 6ng HDPE tiéu
chuén ISO 4427 cta Nhya Tién Phong (Tien
Phong Plastic, 2023), 6ng chinh HDPE dan nuéc
tti bom dén 6ng nhanh va d€ dam bao dudng 6ng
nhanh DN 40 mm va c4p ap luc PN16 (SDR11)
c6 chiéu day thanh o6ng 1a 3,7 mm thi khuyén
nghi t6ng luu lugng truc 6ng nhanh DN 40 mm
khong vugt qua 4 m’/h.

Theo Hinh 2, éng chinh HDPE D90 dan toan
b6 luu lugng 9,88 m’/h tit mdy bom dén 6ng
HDPE D75 - PN10, sau d6 chia thanh hai nhianh
HDPE D63, mdi nhanh 4,94 m®/h. Tu d6, nudc

dugc phan phéi déu qua nhanh 6ng HDPE D40
dén cac diu béc tudi.

2.2.3.2. Lva chon bom

Dbé dam bao ap luc d4u phun va cung cép du
lugng nudc tudi, can tinh cot dp cua bom. Cac
thong s6 ky thuét, tén that ap luc dugc trinh bay
trong Bang 3.

Theo bang thong s6 ky thuat 6ng HDPE tiéu
chuéin ISO 4427 cta Nhuya Tién Phong (Tien
Phong Plastic, 2023), cac thong s6 duong kinh
ngoai (mm), D¢ day (mm), Dudng kinh trong
(mm) dugc tra.

Theo bang thong s6 ton that ap sudt qua van
dién tit PGV (HI, 2020), tai lvu lugng 9,88 m*/h,
van loai 1%" (40 mm) dang Globe c6 ton that ap
sudt la 0,3 bar.

Trong qua trinh thiét ké hé thong bom, hé s6
an toan thudng dugc 4p dung d€ dam bao hiéu
sudt va do 6n dinh ctia hé théng. Hé s6 an toan
dugc khuyén nghi trong khoang tti 1,10 dén 1,25,
tlly theo quy mo va tinh 6n dinh ctia hé thong.
Trong nghién ctiu nay, hé s6 an toan 1,20 dugc
lva chon nhim duy phong cic t6n thit cot ap
va bao dam hé thong van hanh 6n dinh cta hé
thong bom.
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Bang 3. Bang ké tong thét cot ap trén hé théng 6ng dan

Tuyén 6ng  Luu buong kinh 6ng (mm)  Chiéu  Vén T6n Ton Tong
lugng  pysng Poday Dusng dai toc  thitap thatdp ton that
kénh kinh (rﬁm) Kkinh 6ng (m/s) theo cucbd  (bar)
(m°/h) ngodi trong (M) chiéu  (bar)

(mm) (mm) dai 6ng

(bar)

HDPE D90 - 9,88 90 54 79,2 100,0 0,6 0,04 0,011 0,05
PN10
HDPE D75 - 9,88 75 4,5 66,0 110,0 0,8 0,11 0,028 0,14
PN10
HDPE 4,94 63 3,8 55,4 48,0 0,6 0,03 0,008 0,04
D63 - PN10
(nhanh trai)
HDPE 4,94 63 3,8 55,4 48,0 0,6 0,03 0,008 0,04
D63 - PN10
(nhénh
phai)
HDPE D40 - 4,00 40 2,4 35,2 65,0 1,1 0,27 0,067 0,34
PN10

Ghi chi: D€ ddm bdo cung cdp di luu lugng va dp ciia bom thiét ké dé xudt luu lugng tdi I6n t6i da clia 6ng
nhénh HDPE D40 la 4 m3/h; Cdc thong s6 mdt dp dugc tra theo thong s6 kj thudt clia hdng.

Tong t6n that 4p luc qua éng & Bang la 0,61
bar; Tén thit qua van solenoid véi 9,88 m3/h:
0,30 bar; Ton that qua bo loc: 0,35 bar; Ap voi
phun cho dau t6i thiéu hoat dong: 0,50 bar; Cao
d0: 1,96 bar; Hé s6 an toan (K): 1,20 bar. Toéng t6n
that ép ciabom: H = H_+ H,.

Trong do:

H_: T6n thit ma sat trén dudng ong,

H,: Ton thét cuc bo (do co, that, van, cut...).

Vay Ap dé chon bom 12 4,92 bar.

Cong suit bom
Q x H x 1000

Trong do:

P: Cong sudt bom (don vi: kW),

102 x S

Q: Luu lugng nuéc (don vi: m*/s),

H: Chiéu cao cOt nudc (don vi: m),

S: Hiéu suit bom (S = 0,65 trung binh hé

tudi nho giot, phun mua nho).

Suy ra, cong suit bom > 7,5 kW (10 HP).
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2.2.4. So do nguyén ly, mdt bang bo tri hé théng tu6i va thuyét minh nguyén ly hoat dong

2.2.4.1. So db nguyén ly

13
e
10 @
: o
P ® )
BB () S . BN S
2 3 4 G

Hinh 1. So d6 nguyén ly hé thong tudi. Chu thich: 1: Nguoén nudc, bé chiia; 2: Ro hut; 3: van cdng; 4:
van Y loc; 5: Bom; 6: N6i mém; 7: Cam bién ap sudt; 8: Ap ké&; 9: Bo loc; 10: Van 14y nudc nhanh; 11:

Van dién tt; 12: kénh tuéi; Nét do: Cap truyén tin hiéu; Nét vang va xanh: Dudng ong.

2.2.4.2. Thuyét minh nguyén ly hoat dong hé
thong tudi

So d6 nguyén ly hé thong dugc minh hoa qua
Hinh 1, mit bang bé tri dugc thé hién qua Hinh
2, va Hinh 3 vdéi 4 thuc t€ van hanh tai khu vuc
nghién ctiu. Hé thong chia thanh 4 kénh tudi,
modi kénh diéu khién bing van dién tii. Nudc tu
dudng 6ng chinh sé di vao 6ng nhanh cta viing
tudi khi van ma, tao ap luc lam d4u phun hoat
dong. Cac dau phun c6 thé diéu chinh ban kinh
tusi. Khi van dong, ap luc giam va d4u phun
ngling hoat dong.

Gom 1 bom hoat dong chinh va 1 bom du
phong, hoat dong luan phién theo chu ky. Lan
1 tudi kénh 1, cac chu ky tiép theo ldp lai nhu
chu ky dau. Hé thong c6 2 ché do van hanh, Véi

ché do tu dong bom hoat dong khi cam bién ap
sudt phat hién 4p sudt giam dudi ngudng cai dat.
Bom dugc diéu khién bing bién tan, cidp nudc
luén phién cho tiing kénh (1 dén 4) dé€ dam bao
luu lugng va cot ap. Trong ché do nay, cac voi
tudi tay khong hoat dong dé dam bao hiéu suit
hé thdéng. St dung b bién tin d€ cho bom dam
bao bom chay 6n dinh, bom sé cdp cho 1 kénh tu
1 dén 4 kénh tudi hoat dong lan lugt d€ dat dugc
luu lugng. Trong qua trinh tuédi tu dong tat ca cac
voi tudi tay khong hoat dong dam bao luu lugng,
va cOt 4p cho bom tuédi. Ngoai ra, van ldy nudc
nhanh dugc mo bang tay.

Dua vao Bang 2 ta c6 thé tinh thoi gian tudi
(phut/lan tudi/cdy) dya trén luu lugng trung
binh ctia mét béc 1a 130 L/gio dugc trinh bay &
Bang 4.
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Bang 4. Thoi gian mot 14n tudi va tudi mot 14n trong ngay ting véi giai doan phat trién

Giai doan sinh trudng Thoi gian (thang)  Lugngnudc 11dn  Thoi gian tudi 1 14n

(L/cay) (phut/cay)

Giai doan sinh truéng sinh dudng Thang 2 - 3,11 - 12 25,80 12 phut

Khéi phat mam hoa Thang 3 - 4 0,00 Khéng tudi

Phét trién mam hoa Thang 4 32,25 15 phut

Dbiu trai Thang 5 21,50 10 phat

Giai doan trai non Thang 6 25,80 12 phut

Giai doan phit trién trai Thing 7 - 8 36,55 17 phut

Trai chin Thang 9 - 10 32,25 15 phaut

2.2.4.3. Mat bang bo tri hé thong tudi

9
/'&/ T
Lt |
Chu thich:
e Ky hi¢u diu tusi Cép dién
Ky hiéu cdy siu riéng _ se_ Ong chinh HDPE D90 - PN10
Kénh tudi sb 1 o7s Ong chinh HDPE D75 - PN10
Kénh tudi s6 2 Ong nhanh HDPE D63 - PN10

Kénh tuéi s6 3 s Ongnhanh HDPE D40 - PN10
Kénh tudi s6 4

Hinh 2. Mat bang b6 tri hé thong tudi.
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2.2.5. Phuong phdp theo doi, thu thdp va phan
tich dit liéu

Moéi chi tiéu dugc do 4 lan/thing (tuong
ung 1 lan/tudn), ldy trung binh thidng lam gia
tri dai dién. Méi 14n ghi nhén 20 ciy/mau, dugc
chon ngau nhién ti hai khéi. Céc chi tiéu sinh
trudng va phat trién dugc xac dinh va ghi nhan
theo huéng dan ky thuat trong FAO Irrigation
and Drainage Paper No. 56 - Supplement (FAO,
1996a).

Thoi gian: Di liéu dugc thu thap trén mau,
moi nhom thu thap 20 mau trong 1 14n thu thép

Hinh 5. Thyc trang béc tudi hoat dong.

va dinh ky hang tuan theo qua trinh phat trién &
hai nhém.

St dung phuong phap Analysis of Variance
(ANOVA) d€ so sanh sy khéc biét ¢ 2 nhém va
phuong phap phén tich hoi quy so sanh két qua.

3. Két Qua va Thao Luéin

3.1. So sanh lugng nudc tudi ¢ khéi tudi tu
ddng va khoi tudi thi cong
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Bang 5. Lugng nudc tudi thuc té ¢ khoi tudi tu dong va khai tudi tht cong trong 1 lan tudi

Thoi gian (thang) (i) Khoi tudi tu dong (ii) Khéi tudi thi cong
(Licay) (Licay)
Thang2-3,11- 12 25,80 38
Thang 3 - 4 0,00 0
Théng 4 32,25 36
Théng 5 21,50 35
Théng 6 25,80 22
Thing 7 - 8 36,55 32
Théng 9 - 10 32,25 37

Duya vao Bang 5, hé théng tudi tu déng c6 cam
bién mua diéu chinh lugng nudc linh hoat theo diéu
kién khi hiu tai Lim DPong, cdp lugng nudc diung
v6i Bang 2. Trong giai doan sinh trudng sinh dudng,
lugng tuédi tu dong (26 L/cay/lan). Giai doan khai
phat mam hoa, ca hai phuong phap déu khong tudi.
Khi cay budc vao phat trién mam hoa, hé thong tudi
tu dong tang 1én 31 L/cay/lan, tiém can muc t6i uu
(32 L). T thang 5 dén 10, lugng tudi tu dong dugc

diéu chinh linh hoat giam xudng phu hgp véi mua
mua va nhu ciu sinh ly ctia cay, dao dong tii 17 - 26 L/
cay/lan. Trong khi d9, tudi tha cong bién dong manh
va nhiéu thoi diém vuot muc tudi t6i vu va dua trén

kinh nghiém lam vudn ctia ngudi dan.

Két luan, hé thong tudi tu dong thé hién hiéu qua
cao trong viéc quan ly nudc, pht hgp véi tling giai
doan phat trién ctia ciy va diéu kién méi truong.

3.2. So sanh d9 4m & khéi tudi ty dong va khéi tudi thu cong

Bang 6. D6 dm dét ¢ khoi tudi tu dong va khoi tudi tha cong

Giai doan sinh trudng Thoi gian Do 4m khdéi tudi ty Do 4m khéi tusi
dong (%) tht cong (%)

Giai doan sinh trudng sinh dudng Thang2-3,11-12 72-76 61-79
Khéi phat mam hoa Thang 3 - 4 (khé han) 60 60

Phat trién mam hoa Thang 4 67-72 74 - 81
Dau trai Thang 5 63 - 68 69 - 81
Giai doan trai non Thang 6 68-73 72-78
Giai doan phat trién trai Thang 7 - 8 72-76 60 - 63
Giai doan trai chin Thang 9 - 10 70 - 75 73 -80
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Dii liéu tit Bang 6 cho thdy hé thong tudi tu
dong duy tri do dm dat 6n dinh hon r6 rét so
V6i tudi thu cdng trong sudt cac giai doan sinh
trudng cua cdy sau riéng. Trong giai doan sinh
truéng sinh dudng, do dm dat ¢ khoi tudi tu
dong dao dong hep trong khoang 72 - 76%, phu
hop véi nhu cdu sinh 1y ctia cay. O giai doan phat
trién mam hoa va dau trai, hé thong nay diéu
chinh d¢ 4m giam xu6ng 67 - 68%, ho trg tét cho
qua trinh phan héa mam hoa va hinh thanh tréi.
Khi budc vao giai doan phat trién trai & muic 72
- 76%, giup cay du nudc d€ nuoi trai nang cao ty
1¢ giti trai.

Ngugc lai, phuong phap tuéi thu céng cho
thdy su dao dong l6n va thiéu 6n dinh vé d6 4m
dat. O giai doan sinh trudng sinh dudng, d6 4m
dao dong rong tii 61 - 79. O giai doan phit trién

mam hoa va diu trdi, d0 4m tai vugt mic can
thiét (74 - 81%), diéu nay anh hudng tiéu cuc dén
qua trinh phan héa mam hoa va déu trai. Trong
giai doan phat trién tudi thu cong lai khong dap
ung du, do 4m dat chi dat mdc thip 60 - 63%,
dan dén kha nang giti trai kém hon.

Viéc ap dung hé thong tuéi tu dong giup giam
dang k€ chi phi nhin cong. Thém vao dé nguoi
dan c6 thé quan ly nudc tu xa. Ngoai ra, nang
sudt trai va ty 1é chin dung vu tang cao gitp nang
gia tri san lugng, cho thdy tiém nang ma rong
mo hinh trong san xuat sau riéng bén viing.

3.3. Tang trudng cua ciy siu riéng & khdi tudi
tu dong va khoi tudi tha cong

So sanh hiéu sudt tang trudng & Bang 7.

Bang 7. Cac chi tiéu cau thanh nang suit theo tling giai doan sinh trudng

Thang Giai doan sinh truéng Chi tiéu chinh

Tudi ty dong (i) Tudi thu cong (ii)

4 Phat trién mdm hoa Ty 1é ra hoa (%) 68 + 1,5 53+ 3,8
5 Dau trai S6 trai dau/cay 7 +0,6 5+2,1
6 Trai non Ty 1€ giti trai (%) 64+14 49 + 3,6
7 Phit trién trai Ty 1é giti trai (%) 66+ 1,3 50 + 3,9
10 Chin trai Khoi lugng trai (g) 510+ 14 472 £ 26
10 Chin trai Ty 1é trai chin dung han (%) 92 +£2,1 35+4,5
Bang 8. Két qua T-test gitia hai phuong phap tuéi (n = 20, a = 0,05)
Chi tiéu T-statistic p Y nghia thong ké

Ty 1é ra hoa (%) 3,66 0,0011 Co6 y nghia
SO trai dau/cay -0,84 0,4082 Khéng dang ké
Ty 1é giti trai (%) 4,67 0,0001 Cé y nghia
Khéi lugng trai (g) -0,14 0,8882 Khéng dang ké
Ty 1é trai chin ding han (%) 12,34 < 0,0001 Cé y nghia
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Phan tich théng ké T-test & Bang 8. Gia
thuyét khong (HO): Khong cé su khac biét c6 y
nghia thong ké vé cac chi tiéu nang sudt gitia hai
phuong phap tudi; Gia thuyét doi (H,): Cé su
khac biét c6 y nghia thong ké & it nhat mot chi

tiéu nang sudt gitia hai phuong phap tudi. Két
qua kiém dinh cho thdy da s6 cac chi tiéu c6 (P <
0,05), do d6 bac bo gié thuyét HO va khing dinh
hiéu qua vugt trdi ctia hé thong tudi tu dong so
v6i tudi thi cong.

Bi€u dd so sanh cac chi tiéu cadu thanh nang suat gilra hai khdi tuéi (T-Test)

p = 0.8882 P —— .
500 m Khoi tudi tu dong
Khéi tudi thu céng
400
=
a
2 300
2
o 200
V]
100+ p = 0.0000
p = 0.0011 p = 0.0001
p = 0.4082
0 ) 3} \! )
9, % . 19 o o,
poe  gaule o wd\ yan %
. \e @ 5o \B W \\xq(\Q - auno
W S W o\ " e
\e w

Hinh 6. Biéu d6 so sanh cac chi tiéu nang sudt gitia hai khoi tudi (T-test).

Két qua nghién ctiu cho thiy khoi tudi tu
dong mang lai tich cuc 16n gitia cac chi nang suit
clia cay sau riéng so véi tudi thu cong dugc rinh
bay & Bang 5. Cay 6 khdi tudi tu dong co ty 1é ra
hoa dat 68% so v6i 53%; ty 1¢ giti trai giai doan
phat trién dat 66% so véi 50%; ty 1é trai chin
ding mutia vu ¢ khoi tudi tu dong dat 92%, cao
hon déng ké so v6i 35% & khdi tudi tha cong (P
< 0,05).

3.4. Hiéu qua kinh té

Chi phi dau tu la khoang 120 triéu dong;
giam chi phi lao dong véi hé thong tudi tu dong
gitp giam khoang 60% chi phi lao dong, chi phi
lao ddng tudi nudc bang phuong phép tha cong
hang nam udc khoang 15 triéu dong/ha, thi hé

thong tudi ty dong giup tiét kiém hang nam
khodng 9 triéu dong/ha.

Tang thu ti ndng sudt va chét lugng: Ty 1é
chin dung vu tang tii 35 1én 92%.

Tong san lugng khdi tudi tu dong: 3,57 kg x
118 cay = 421,26 kg. Ty 1¢ chin ding vu tang ti
35 1én 92%, tic: 421,26 x (92 - 35%) = 421,26 x
0,57 = 240 kg (c6 thé ban gid cao). Suy ra tang
thu nhép do ty I¢ chin dung vu: 240 x 20.000 d/
kg = 4.800.000 VND (1,16 ha). Quy déi vé don
vi trén 1 ha: 4.137.931 d/nam. Tong lgi ich trén 1
ha: 13.137.931 d/nam;

13.137.931

22777 ) %100 = 10,95%.
120.000.000

Ty sudt lgi nhuén = (
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4. Két Luan

Nghién ctiu da xdc nhan hiéu qua vugt troi
ctia hé thong tudi tu dong trong sinh trudng va
phat trién ctia cy siu riéng (Durio zibethinus L.)
so v6i phuong phap tudi thu cong truyén thong.
Xdc lugng nudc tudi dya trén giai doan sinh
trudng va diéu kién khi tugng tai dia phuong,
hé théng tudi tu dong gitp duy tri do dm dat 6n
dinh. Cac két qua thu thap dugc cho thay su cai
thién dang ké vé cac chi tiéu nang suit. Bén canh
dd, kha nang van hanh linh hoat, giam phu thudc
vao nhan coéng, cing véi tinh thich ting cao trong
diéu kién bién d6i khi hiu va dia hinh phic tap
tai Lim Dong ting dung thuc tién cta hé thong.
Nhiing két qué nay g6p phan khang dinh vai tro
ctia cong nghé tudi tu dong nhu mot gidi phap
nong nghiép thong minh, huéng dén muc tiéu
canh tac sau riéng hiéu qua, bén viing va thich
ung véi diéu kién san xudt hién dai.

Loi Cam Poan

Toi xin cam doan nghién ctiu nay la két qua
nghién ctiu cua chinh t6i, khong sao chép tu bat
ky ngudn nao. Cac dii liéu va két qua trinh bay
trong bai la trung thuc, dugc thu thip va theo
ding quy trinh nghién ctiu. Moi trich dan déu
dugc ghi r6 ngudn goc. Toi hoan toan chiu trach
nhiém vé€ ndi dung ctia bai nghién ctiu nay.

Loi Cam On

Toi xin gui 16i cam on chan thanh dén chu
vuon nghién ctu da tao diéu kién va gitup do toi
trong sudt qua trinh nghién ctiu va thu thap da
liéu va hoan thanh nghién ctiu ctia minh.

Tai Liéu Tham Khao (References)

ADB (Asian Development Bank). (2017). Quantifying
water and energy linkages in irrigation:

Experiences from Viet Nam. Retrieved May 21,
2025, from https://www.adb.org/sites/default/
files/publication/328621/quantifying-water-
energy-linkages.pdf.

FAO (Food and Agriculture Organization of the United
Nations). (1998). Crop
Guidelines for computing crop water requirements
(FAO Irrigation and Drainage Paper No. 56).
Rome, Italy: FAO.

evapotranspiration:

FAO (Food and Agriculture Organization of the United
Nations). (1996a). Guidelines for the conduct of a
field experiment to determine agronomic data for
crop water requirements (Irrigation and Drainage
Paper No. 56- Supplement). Rome, Italy: FAO.

FAO (Foodand Agriculture Organization of the United
(1996b).
Guidelines for computing crop water requirements
(FAO Irrigation and Drainage Paper No. 56).
Rome, Italy: FAO.

Nations). Crop evapotranspiration:

HI (Hunter Industries). (2020). Hunter irrigation
product catalog 2020. Retrieved January 3,
2023, from https://www.hunterindustries.com.

LDN (Lam Dong Newspaper). (2025). Solutions to
enhance the quality management of durian
products for export. Retrieved May 21, 2025,
from https://baolamdong.vn/kinh-te/202504/
ban-giai-phap-tang-cuong-quan-ly-chat-
luong-san-pham-sau-rieng-phuc-vu-xuat-
khau-6f978e6/.

Lobell, D. B., Schlenker, W., & Costa-Roberts, J. (2011).
Climate trends and global crop production
since 1980. Science 333(6042), 616-620. https://
doi.org/10.1126/science.1204531.

STI (Spectrum Technologies Inc.). (2023). TDR 100
soil moisture meter manual. Retrieved January
3, 2023, from https://www.specmeters.com/
assets/1/22/6440fs_manual.pdf.

Tien Phong Plastic. (2023). Technical documentation
on HDPE pipesaccording to ISO 4427 standards.
Retrieved January 3, 2023, from https://www.
nhuatienphong.vn.

Tap chi Nong nghiép va Phdt trién 24(5)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh 15

VNMHA (Vietnam Meteorological and Hydrological =~ Vuong, D. N. (2020). Evaluation of rainfall

Administration). (2022). Annual meteorological characteristics and trends in Lam Dong
and hydrological report 2022. Retrieved May province. Journal of Water Resources Science and
10, 2025, from http://vnmha.gov.vn. Environmental Engineering 62, 42-49.

Tap chi Nong nghiép va Phdt trién 24(5) www.jad.hcmuaf.edu.vn



16

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

The structural characteristics and diversity of tree species in the poor evergreen broad-leaved
natural forests situated on mountainous terrain within the Dau Tieng protection forest

in Tay Ninh province

Canh M. Nguyen", Duc A. Vu?, Hung M. Bui?, Cham V. Mac!, Hai T. M. Nguyen', Thu T. Nguyen*,

Lien L.T. Dang*, & Tuyen T. Ho®

'Faculty of Forestry, Nong Lam University, Ho Chi Minh City, Vietnam

?Dau Tieng Protection Forest Management Board, Tay Ninh, Vietnam

*Faculty of Forest Sciences, Vietnam National University of Forestry, Ho Chi Minh City, Vietnam

‘Department of Agriculture, Nong Lam University, Ho Chi Minh City - Gia Lai Campus, Gia Lai, Vietnam

>Ta Kou Nature Reserve, Lam Dong, Vietnam

ARTICLE INFO

Research Paper

Received: August 24, 2025
Revised: October 14, 2025
Accepted: October 17, 2025

Keywords
Biodiversity

Forest structure
Natural regeneration

Poor evergreen broad-leaved
forest

Threatened tree species

*Corresponding author

Nguyen Minh Canh

Email:
nmcanh@hcmuaf.edu.vn

ABSTRACT

Evergreen broad-leaved natural forests represent a critical
component of tropical ecosystems, providing both timber
resources and essential ecological services while maintaining
biodiversity. This study aimed to analyze forest stand structure,
tree species diversity, and natural regeneration potential as a
scientific basis for sustainable management and conservation. The
results recorded 75 tree species belonging to 59 genera and 38
families, with Dipterocarpaceae, Fabaceae, Tiliaceae, Annonaceae,
Myrtaceae, and Sapindaceae being the most dominant families.
Importance Value Index (IVI) analysis identified seven dominant
and co-dominant species, including Dipterocarpus alatus, Grewia
tomentosa, Dialium cochinchinensis, Syzygium cumini, Parinari
annamensis, Vatica cinerea, and Nephelium hypoleucum. The
average stand density reached 776 trees/ha with a timber volume
of 85.2 m*/ha, primarily concentrated in the small diameter class
(D1.3 < 20 cm) and height class of 5 - 15 m. The Shannon-Wiener
diversity index indicated a moderate to high diversity level, and
Pielou’s evenness index confirmed the absence of any single
dominant species. The regeneration layer exhibited a high density
of 6,100 seedlings/ha, mostly originating from seeds, with strong
participation of Dipterocarpus alatus, Grewia tomentosa, Dialium
cochinchinensis, Lagerstroemia calyculata, Syzygium cumini and
Parinari annamensis. Notably, 11 rare, threatened, and endangered
tree species were recorded, listed in the IUCN Red List 2025,
Vietnam Red Data Book 2024, and Decree No. 84/2021/ND-CP.
These findings provide essential scientific evidence for biodiversity
conservation, assisted natural regeneration, and sustainable
forest management in the Dau Tieng Protection Forest, Tay Ninh
Province.
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Dic diém ciu tric va da dang loai cay gob 6 riing tu nhién nui dit 1a rong thudng xanh nghéo
tai Khu riing phong ho Dau Tiéng, tinh Tay Ninh
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1. D4t Vin Dé

DPa dang sinh hoc va dic diém céu tric riing

TOM TAT

Ruing tu nhién 14 rong thudng xanh la moét bd phén quan trong
cta hé sinh thdi nhiét d6i, viia cung cdp lam san viia duy tri chtic
nang sinh thai va da dang sinh hoc. Nghién ctiu nay nham phan
tich cdu truc riing, da dang loai ciy gb va tiém ning tai sinh, lam
o s& cho quan ly rting. K&t qua nghién ctiu da ghi nhan 75 loai cay
g0 thudc 59 chi, 38 ho, trong d6 ho Dau, Dau, Pay, Na, Sim va Bo
hon chiém uu thé. Phén tich chi s6 IV% xac dinh bay loai uu thé
va dong uu thé gébm: D4u rdi, Co ke, Xoay, Tram mdc, Cam, Lau
tau va Truong chua. Mat do binh quan dat 776 cay/ha, tri lugng
85,2 m*/ha, phan b6 chtt yéu & nhém dudng kinh D, <20 cm va
16p chiéu cao 5 - 15 m. Chi s6 Shannon - Wiener phan anh mtc do
da dang trung binh dén cao, trong khi chi s6 dong déu Pielou cho
thay khong c6 loai nao chiém uu thé tuyét doi. Tang cay tai sinh cd
mét do cao (6.100 cay/ha), chu yéu tu hat, v6i su tham gia manh
ctia Dau réi, Co ke, Xoay, Bing ling 6i, Tram md&c va Cam. DPang
cha v, tai khu vuc da phat hién 11 loai gb quy, hiém va nguy cép
thudc Sach do IUCN 2025, Sach do Viét Nam 2024 va Nghi dinh
84/2021/ND-CP. Két qua nghién ctiu cung cip co s& khoa hoc cho
dinh hudéng bao ton, khoanh nudi xtc tién tdi sinh va quan ly bén
viing rting phong ho Dau Tiéng.

vat, thi ciu truc riing thé hién moi quan hé vé s6
lugng, kich thudc va sy phan b6 khong gian ctia
cay gb, yéu t6 truc tiép chi phoi kha nang tich

1a hai yéu t6 then chét quyét dinh sy 6n dinh,
chtic nang sinh thai va kha nang phuc hoi ctia hé
sinh thai riing. Néu nhu da dang loai phan anh
muc d) phong pht va can bing ctia quan xa thuc

lay sinh khéi, chu trinh dinh dudng va cung cap
dich vu hé sinh thai (Lamprecht, 1989; Richards,
1996). Nhan dinh nay phu hgp véi quan diém
lam sinh - sinh thai hoc kinh dién, dong thoi
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ciing da dugc nhin manh trong cic céng trinh
trong nudc vé tham thuc vat riing va dich vu hé
sinh thai rting & Viét Nam (Thai, 1978).

Trong boi canh toan cu, cdu tric riing va da
dang loai dang suy giam nhanh do khai thac qua
muc, chuyén déi dét va bién d6i khi hau (IPBES,
2019; FAO, 2020). O Viét Nam, dién tich riing c6
xu hudéng ting trong hai thip ky qua nho trong
va phuc hoéi riing, nhung chéat lugng rling tu
nhién tiép tuc suy gidm; phan 16n dién tich bo
sung chu yéu la riing trong don loai hodc riing tai
sinh ngheo (MNRE, 2022).

Dbic biét tai Dong Nam B9, riing tu nhién bi
thu hep ca vé s6 lugng va chét lugng (WB, 2019),
trong khi nghién ctiu toan dién két hgp ddc diém
cdu truc va da dang loai con han ché chu yéu
tap trung & mot s6 khu bao ton 16n nhu Dong
Nai hay Binh Chéu - Phuéc Buiu (Nguyen & ctv,,
20205 2023).

Khu riing phong h¢ Dau Tiéng, tinh Tay
Ninh, gitp bao vé long ho bing cach ngén chin
x6i mon dat va giam lang dong phu sa, nho hé ré
cay giti dat va 16p tham thuc véat can dong chay
bé mit va cting la sinh canh phén bé cho nhiéu
loai dong thuc vat nguy cép, quy, hiém. Tuy
nhién, khu vyc nay dang d6i mat véi nhiéu rai
ro do hoat dong kinh t€ - xa hoi (d6t don thuc bj,
tac dong ven rling, xam lan st dung dat), khién
nguy co su cd gia tang tai nhiing quan thuy ring
ty nhién nui dat 14 rong thuong xanh ngheo -
von c6 tang tan thua, vat liéu chay kho nhanh, va
nhay cam trudc xdo tron céu truc (DARD, 2024).
Do d0, viéc nghién ctiu dic diém cdu tric va da
dang loai cay g6 tai déy 1a can thiét nham cung
cép co s6 khoa hoc cho quan ly, phuc hoéi va bao
ton rung trong boi canh bién ddi khi hau va suy
thodi tai nguyén hién nay.

Trén co s6 do, nghién ctiu nay dugc thuc hién
v6i muc tiéu xac dinh dac diém céu truc ring,

danh gia tinh hinh tai sinh ty nhién dudi tan
riing, muic d6 da dang loai cay go va dé xuét cac
giai phap quan ly, bao ton va phat trién bén viing
riing phong ho Dau Tiéng, tinh Tay Ninh.

2. boi Tugng va Phuong Phap Nghién Ciu

2.1. Doi tugng va khu vic nghién ciiu

Dai tugng nghién ctiu la cac quin xa thuc
vat (QXTV) thudc kiéu riing gb tu nhién 14 rong
thudng xanh, & trang thai riing nghéo (TXN).
Tai Ban Quan ly riing phong ho Dau Tiéng, trang
thai riing TXN phén b6 & céc tiéu khu 35, 36, 41
va 42 v6i téng dién tich 2.946,96 ha. Nghién ctiu
nay tap trung tai tiu khu 35, ¢ dién tich l6n
nhat 1a 873,74 ha. Day la khu vuc dai dién, co6
trang thai riing TXN ddc trung, dim bao phan
anh dic diém cdu trug, tinh trang tai sinh va da
dang loai ctia hé sinh thai riing ngheéo.

Khu vuc nghién ctu cé dién tich quan ly
30.164,35 ha, trong doé 16.369,27 ha rting tu
nhién (61,9% dién tich dit c6 riing) va 9.609,71
ha rling trong. Riing tu nhién chu yéu la rting la
rong thudng xanh, phan bo trén dia ban xa Tan
Chau va xa Duong Minh Chéu.

bia hinh tuong d6i bing phéng, cao trung
binh 65 m (t6i da 95 m); dat chu yéu la dat xdm
trén phu sa ¢6 va granite, c6 kha ning gitt 4m
trung binh. Khi hu nhiét d6i gi6 mua, hai mua
ro rét, nhiét do trung binh nam 26,6°C, lugng
mua 1.800 mm/nam, d6 4m trung binh 82%.
Mang luéi su6i day, d6 vé ho Dau Tiéng, dam
bao ngudn nudc quanh ndm.

Nhiing ddc diém trén tao diéu kién thuén lgi
dé€ nghién cdu céu truc quan thy, da dang loai
cay go va kha nang tai sinh ty nhién cta trang
thai riing TXN tai khu vuc.
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2.2. Phuong phap nghién ciu

2.2.1. Phuong phdp lap 6 tiéu chudn va thu thip
so liéu

Dua vao ban d6 hién trang riing, tién hanh
phan tich va khao sat khu vuc riing tu nhién co6
trang thai TXN d€ dat vi tri cic OTC. Tién hanh
b6 tri 20 OTC tam thdi véi kich thuée 1.000 m?/
OTC do6i véi trang thai TXN (Hinh 1). Phuong
phép rat mau dugc ap dung la phuong phap rat
mau dién hinh dé€ lya chon vi tri caic OTC. Trong
mobi OTC, tién hanh do duong kinh ngang nguc
clia toan bo cay c6 dudng kinh D, > 6 cm bing

cach do chu vi bing thude day véi do chinh xac

la 0,1 cm sau d6 suy ra duong kinh; do chiéu cao
vut ngon (H) bing thuéc do cao Forestry Pro 1II,
v6i do chinh xdc la 0,1 > m. Thanh phan loai cay
g0 dugc xac dinh theo Tran (2002) va Vo (2003;
2004). Vi tri ctia cac OTC va vi tri phan b6 cua
cac loai thuc vat quy, hiém va nguy cip bat gip
tai khu vuc nghién ctu dugc xac dinh bing may
dinh vi toan ciu (GPS). Trong méi OTC 1.000
m?, bd tri 56 dang ban (5 x 5 m), tai 4 goc va tAm
0. Thong ké toan b cay tdi sinh ¢6 D , <6 cm
va H > 10 cm. Céc chi tiéu gom: loai, chiéu cao,
ngudn goc tai sinh (ti hat hay ti chéi), phdm
chét cay (tot, trung binh, x4u). Céy tai sinh phan
cép chiéu cao thanh 7 16p: < 0,5; 0,5 - 1,0; 1,0 -
1,5; 1,5 - 2,05 2,0 - 3,05 3,0 - 5,0 va > 5,0 m.

BAN PO HIEN TRANG RUNG KHU VUC NGHIEN CUU

| 70ADOVI TRICAC DIEM RANH GI01 |
oocx. ¥

1 597.1625 | 12672612

Hinh 1. Ban d6 vi tri 6 tiéu chuin,
trang thai riing ngheo tai khu vuc

2 5967606 | 12673986
35927311 126761465
450733441 1287410415
5 597.07471 | 1267.42425

6 507.34055 128805345
7 59696767 128825627
9 59620301 | 128856633
9 50620381 128887259
10 59730242 | 1.289.08689 | —~--------—- R
1158731178 | 1289.544.95
12 50764034 1288.473,38
1358764134 | 1260.791.28
14160773985 1.29.245,54
94 126978255
1659756924 1.289.626,17

1.282
000

nghién ctu.

" 1,282
000

T
802000

TY LE: 1:20.000
1 CMTREN BAN DO BANG 200 M NGOAI THYC BIA
w0m 20m 0 wom  som 120m 1e0m

05'30p
1UVUG HOG BN S0 ThoH LAMDONG
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2.2.2. Phuong phdp xi ly va phan tich sé liéu

Sti dung cac phan mém Microsoft Excel 2010,
Statgraphics Centurion XV.I, Primer 6.0 dé xti ly
s6 liéu ttt 20 OTC 1.000 m* & trang thai TXN tai
khu vuc nghién ctiu, bao gom:

- Phan tich cdc chi tiéu lam hoc:

Tinh toan cac chi tiéu binh quan ctialam phan
nhu: dudng kinh, chiéu cao, téng tiét dién ngang,
mat do rling va tri lugng rting. St dung phuong
phép thong ké mo ta d€ nhan xét va danh gid két
qua nghién ctu.

+ Duong kinh binh quan ctia lam phan dugc
xac dinh theo cong thic:

D = (X1 D) /n.

Trong dé: D, la dudng kinh D, ctia cy thi i
(cm); n la s6 cay do trong OTC.

+ Chiéu cao binh quén cua lam phan dugc
xac dinh theo cong thic:
i=1 H;)
n
Trong do6: H, 1a chiéu cao vit ngon cua cay
thi i (m); n la s6 cay do trong OTC.

A=

+ Tong tiét dién ngang binh quan cta lam
phan dugc xdc dinh theo cong thic:
— n )
G = (Zi:l gl) X Sorc

Trong do: g la tiét dién ngang ctia cay thu i
(m?) dugc xdc dinh theo cong thic:

10.000

gi = TD? /4 x 10%;

D, la dudng kinh D, cna cdy thi i (cm);
SOTC la dién tich 6 tiéu chudn (m?).

+ Mat do riing binh quan dugc xac dinh theo
cong thic: N = n x 10.000/S_, . Trong d¢: n la
s6 cay do trong OTC; SOTC la dién tich 6 tiéu
chudn (m?).

+ Trt lugng rting binh quan dugc xac dinh
theo cong thtic:

M = (Z?zl 17,:) X 10000/SOTC

Trong dé: vi 1a thé tich than céy thi i (m?®) va
dugc tinh theo cong thic: v, =g x H. x fm;
fl)3 la hinh s6 than cay tai vi tri 1,3 m (fm = 0,45,
theo Thong tu S6 26/2022/TT-BNNPTNT ngay

30 thang 12 nam 2022 ctia Bo Nong nghiép va

v6i

Phét trién nong thon quy dinh vé quan ly, truy
xudt nguon goc lam san).

- Phan tich két cdu ho va loai cdy go:

Trong bai bao nay, két cdu ho va loai cay go
dugc xac dinh dya vao chi s6 gia tri quan trong
IVi% theo cong thtic ctia Thai Van Triing nam
1999: Vi = (Ni% + Gi% + Vi%)/3.

Trong dé: N% la mat do tuong doi cua loai
trong QXTV ruing; G% la tiét dién ngang than
cay cta loai trong QXTYV riing; V% la thé tich
than cay cua loai trong QXTV riling. Khi mot
nhoém loai ciy trong dé cac cay c6 IVi > 5% va cd
tong IVi > 40% thi dugc goi nhom loai cay uu thé
va dong uu thé.

Viéc xac dinh két cdu loai cdy gb cla trang
thai riing TXN dugc thuc hién tinh toan két cau
chung cho tit ca nhiing loai cay g ctia 20 OTC,
ti d6 cho phép thuyét minh chung két ciu loai
cay gb va bién dong vé két ciu loai ciy gb cua
trang thdi riing nghién ctiu.

Su tuong doéng vé ho va loai ciy gb gitia
nhiing QXTV rting (hay OTC) dugc xac dinh
bang hé s6 tuong dong ctia Serensen nim 1948
theo cong thtic: SI = [(2 * ¢)/(a + b)]*100; trong
do6 ala s6 ho va loai cay go bat gap 6 OTCi; b la
s6 ho va loai ciy gb bét gdp 6 OTC j; c la s6 ho
va s6 loai ciy gb cung bat gdp & ca hai nhom déi
tugng (OTCivaj).

Tap chi Nong nghiép va Phdt trién 24(5)

www.jad.hcmuaf.edu.vn



22

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

- Phéan tich ddc diém tdi sinh tu nhién dudi
tdn riung:

+ Tai sinh tu nhién doi véi trang thai riing
TXN dugc xac dinh thong qua két cau loai cay
tai sinh, phan b cay tai sinh theo cip chiéu cao,
nguon goc va chat lugng cay tai sinh.

+ Két ciu loai cay tai sinh dugc xac dinh theo
cong thic: IV = (n/N) * 100. Trong dé, n, (cay/
ha) 14 s6 cay tai sinh ctia loai i, N (cay/ha) l1a mat
do ctia tat ca cac loai cay tai sinh.

+ Mat do cay tai sinh (N, cay/ha) dugc xac
dinh theo cong thiic: N (cdy/ha) = (S/s) * n.
Trong do, S = 10.000 m?, s = dién tich 6 dang ban
(25 m?), n, = s6 cay tai sinh trong mét 6 dang
ban.

+ Su tuong dong gitia thanh phan cay tai sinh
v6i thanh phén cay trudng thanh dugc xac dinh
theo hé s6 tuong dong cua Serensen ndm 1948
theo cong thiic: SI=[(2* ¢)/(a + b)] * 100. Trong
dé a va b tuong ting la s6 loai cdy tai sinh va so
loai cay gob trudng thanh bét gap trong trang thai
ring TXN, c 1a s6 loai céy tai sinh va s6 loai cay
g0 trudng thanh gidng nhau trong trang thai
TXN.

- Phan tich cdc chi s6 da dang loai cdy go:

+ Do giau co vé loai cay gb dugc xac dinh
theo s6 loai cay gb (S) va chi s6 giau c6 vé loai
ctia Margalef (1968): d = (S - 1)/Ln(N).

Trong dé: d 1a chi s6 Margalef; S la tdng s6 loai
trong mau; N 1a tong s6 cd thé trong mau.

+ Chi s6 da dang loai cay gb dugc xac dinh
theo chi s6 uu thé Simpson (1949): X" = (n.* (n, -
1)/(N * (N - 1)) va chi s6 Shannon-Weiner (H’)
(1963):

, s
H = Z,‘=1 FI, *Ln(P’)-

Trong do: N 1a tong s6 cay trong 6 mau; n. la
s6 cay cua loai thu i; S la téng s6 loai trong mau;
p, = n./N; Ln() = logarit co s6 Neper.

Mtic d6 da dang dugc danh gia theo thang
phan loai cia Fernando (1998): da dang thap
(H=1 - 2,49), da dang trung binh (H'= 2,5 -
2,99) va da dang cao (H'=3 - 4).

+ Chi s6 dong déu dugc xac dinh theo chi s6
Pielou (1975):J'=H/H’__,v6iH’__=Ln(S).

+ Nhiing loai cay gb quy, hiém dugc xdc
dinh theo Sach dé Viét Nam nam 2024, Nghi
dinh 84/2021/ND-CP, va IUCN nam 2025. Chi
sO0 hiém dugc xac dinh theo cong thtc: RI =
(1 - ni/N) * 100 (Guarino & Napolitanp, 2006).
Mtic do hiém cuta tling loai: khong hiém (RI <
78,08%); hiém (RI = 78,08 - 95%); rat hiém (RI =
95 - 97%); cuc ki hiém (RI > 97%).

3. Két Qua va Thao Luin

3.1. Két cau ho va loai cay go d6i véi riing la
rong thuong xanh nghéo

3.1.1. Két cdu ho thuc vat

Két qua tinh toan vé két cau ho thuc vat doi
v6i trang théi riing 1a rong thudng xanh ngheéo
(TXN) 6 20 OTC (1.000 m?) tai khu vyc nghién
ctiu dugc thé hién & Bang 1. Két qua diéu tra tai
20 OTC cho thay c6 38 ho thuc vat dugc ghi nhan.
Trong do6, ho Dau (Dipterocarpaceae) chiém uu
thé 1o rét (IVi% = 17,4%), tiép dén la ho Dau
(Fabaceae), Day (Tiliaceae), Na (Annonaceae),
Sim (Myrtaceae) va B6 hon (Sapindaceae) véi
IVi% dao dong tii 5,4 - 10,6%. Sau ho uu thé nay
chiém 53,3% mat do, 54,5% tiét dién ngang va
55,4% trii lugng g6 toan 1am phén, phan anh vai
tro chi phoi trong cdu truc quan thy, ddc biét la
Dipterocarpaceae, mot ho dic trung cua riing
vung Dong Nam bo.
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Bang 1. Ty 1¢ két cau ho thuc vat tinh theo IVi% & trang thai riing TXN (Pon vi tinh: 1 ha)

Ty 1¢, %

TT Ho khoa hoc Ho thucvat N (cay) G(m?) V (m’)
N G \Y% Ivi
1 Dipterocarpaceae Dau 125 2,9 15,7 16,1 17,6 18,5 17,4
2 Fabaceae Piau 61 1,9 10,7 79 11,4 12,5 10,6
3 Tiliaceae DPay 64 1,3 5,7 8,3 7,8 6,7 7,6
4 Annonaceae Na 49 1,0 5,6 6,3 6,3 6,5 6,4
5 Myrtaceae Sim 48 1,0 5,0 6,1 59 5,9 6,0
6 Sapindaceae B6 hon 43 0,9 4,5 5,5 5,5 53 5,4
Cong 6 ho 389 9,1 472 50,2 54,5 554 533
38 32 hokhac 387 7,6 38,0 49,8 455 44,6 46,7
Téng s6 776 16,7 852 100 100 100 100

Két qua nay tuong dong véi nghién ctiu tai
Khu BTTN Binh Chau - Phuéc Buiu (Nguyen &
ctv., 2023), noi ho Dau (Dipterocarpaceae) ciing
gili vai tro uu thé trong trang thai rting ngheo.
Thanh phén ho thuc vat phan b khé dong déu,
hé s6 tuong dong dao dong 36,9 - 63,8% (trung
binh 51,5%), cho thdy su 6n dinh tuong déi ctia
quan x4, tuong tu ghi nhén tai Con bao (Nguyen
& ctv., 2025). Diéu nay nhan manh vai tro ctua ho

Dau (Dipterocarpaceae) cung su phan hoéa sinh
canh va tuong tac loai trong duy tri da dang sinh
hoc, dong thoi goi mé co s6 kho hoc cho cong tac
phuc hai riing phong hé Dau Tiéng.

3.1.2. Két cdu loai ciy go

Két qua tinh toan vé két cdu loai ciy go doi
v6i riing TXN tai khu vuc nghién ctiu duge thé
hién & Bang 2.

Bang 2. Ty 1¢é két ciu loai cay gb tinh theo IVi% & trang thai riing TXN (Pon vi tinh: 1 ha)

TT Tén khoa hoc Tén loai N G \% Ty 1&, %
(cay) (m?) (m)) G V IVi
1 Dipterocarpus alatus Dau rai 43 1,3 7,2 5,5 78 84 73
2 Grewia tomentosa Co ke 56 1,1 4,6 7,2 6,3 5,4 6,3
3 Dialium cochinchinensis Xoay 27 1,0 5,9 3,4 61 69 55
4 Syzygium cumini Tram méc 44 0,9 4,6 5,6 54 5,4 5,5
5  Parinari annamensis Cam 45 0,9 4,3 5,7 53 51 54
6 Vatica cinerea Lau tau 51 0,8 3,4 6,6 4.7 4,0 51
7 Nephelium hypoleucum Trudng chua 39 0,9 4,3 5,0 52 51 5,1
Cong 7 loai 303 6,8 344 39,0 40,8 40,3 40,1
75 68 loai khéc 473 9,9 50,8 61,0 59,2 59,7 599
Tong s6 776 16,7 852 100 100 100 100
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Két qua diéu tra tai 20 OTC ghi nhan 75 loai
cay g0, trong d6 Dau rai (Dipterocarpus alatus)
chiém uu thé (IVi% = 7,3%). Cac loai dong uu
thé gobm Co ke, Xoay, Tram mdc, Cam, Lau tau
va Trudng chua, mai loai dat IVi% tti 5,1 - 6,3%.
Nhoém 7 loai nay chiém 40,1% d¢ uu thé toan
lam phan, con lai 68 loai khac déng gép 59,9%.

H¢ s6 tuong dong loai trung binh dat 56,6%
(dao dong 41,3 - 73,8%), cho thdy méic du cung
kiéu rting, thanh phan loai gitia cac 6 tiéu chuén
khong hoan toan giéng nhau. Diéu nay c6 thé do
cac yéu t6 moi truong vi mo hodc lich st t6 thanh
khac biét. Tuong tu, tai viing riing kho nhiét déi
6 khu vuc Tay Nguyén, Viét Nam, Nguyen & ctv.
(2021) cting ghi nhén chi s6 tuong dong loai gitia

cac kiéu rting khac nhau nam trong khoang tuong
ting (hon 49%). Viéc ton tai sy bién dong ro trong
thanh phan loai doi hdi can xem xét thém yéu t6
moi truong dia hinh, diéu kién dat, va lich st hinh
thanh; day la nhiing yéu t6 c6 thé quyét dinh tinh
dong nhét ctia cac quén xa thyc vat.

3.2. Ciu truc quin thy do6i véi riing la rong
thuong xanh ngheo

3.2.1. Mot sé chi tiéu lam hoc 6 trang thdi riing
nghéo

Tu két qua diéu tra va xti ly s6 liéu tii 20 OTC
cta trang thdi TXN véi dién tich 1.000 m? tai
khu vuc nghién ctiu, két qua cac chi tiéu lam hoc
dugc trinh bay & Bang 3.

Bang 3. Cac chi tiéu 1am hoc trang thai riing TXN tai khu vuc nghién ctiu

STT Chi tiéu Gia tri
1 buong kinh binh quan, 1: (cm) 15,1
2 Chiéu cao binh quén, Iz (m) 9,3
3 T6ng dién ngang, G (m?*ha) 16,7
4 Mat d¢ binh quén, N (s6 cay/ha) 776
5 Trii lugng binh quan, M (m’/ha) 85,2

Bang 3 cho thdy, mat do binh quéin dat 776
cay/ha, dudng kinh trung binh 15,1 cm, chiéu
cao trung binh 9,3 m, tiét dién ngang 16,7 m*/ha
va trii lugng gb 85,2 m*/ha. Céc chi s6 nay phén
anh trang thdi riing ngheo dang trong giai doan
phuc hoi, véi cau truc bi chi phoéi chu yéu béi cac
ca thé nho.

Khi so sanh véi cac hé sinh thai tuong dong
cho thay su khac biét r6 rét. Rling ngheo tai Ctc
Phuong (Ninh Binh) va Yok Pon (bak Lik)
c6 duong kinh va chiéu cao trung binh tuong
duong (15 - 16 cm; 8 - 10 m), nhung mat do
thap hon (600 - 640 cay/ha) va trii lugng cling

thdp hon (50 - 63 m*/ha) (Nguyen & ctv., 2018).
Nhu vay, quéan xa tai riing phong ho Dau Tiéng
c6 mat do cay cao hon song trii lugng go khong
16n, khing dinh dic trung cta riing phuc héi sau
tac dong manh, noi cac ca thé nho giti vai tro cha
dao trong cdu tric quan thu.

3.2.2. Két cdu mdt d¢, tiét dién ngang va trii
lugng g6 theo nhém D,

Mat d6 (N, cay/ha), tiét dién ngang (G, m?/
ha) va tri lugng gb (M, m*/ha) theo cdc nhom
dudng kinh D, (< 20, 20 - 40 va > 40 cm) dugc
trinh bay & Bang 4.
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Béang 4. Két ciu mat do, ti€t dién ngang va tri lugng gé theo nhém duong kinh D |

NhémD , N (cAy/ha) G (m%*ha) M (m’/ha) Ty 1é (%)

(cm) N G M v
<20 627 8,3 34,8 80,8 49,6 40,9 57,1
241 3,3 14,3 31,1 19,9 16,8 22,6

20 - 40 141 7,2 41,3 18,2 43,0 48,5 36,6
58 2,9 16,4 7,4 17,5 19,2 14,7

> 40 8 1,2 9,0 1,0 7,4 10,6 6,4

4 0,6 3,7 0,5 3,4 4,4 2,8
Tong 776 16,7 85,2 100,0 100,0 100,0 100,0
303* 6,8 34,4 39,0 40,8 40,3 40,1

(*) Nhiing gid tri 6 hang duéi la ctia nhém loai wu thé va dong vu thé.

Két qua phan tich (Bang 4) cho thiy t6ng mat
do riing TXN dat 776 cay/ha, trong d6 nhém D,
< 20 cm chiém uu thé tuyét doi (80,8% mat do,
dong gop 40,9% tri lugng). Nhom 20 - 40 cm
tuy chi chi€ém 18,2% mat d¢ nhung gii vai tro
chu luc, dong gop 48,5% trii lugng gbd. Ngugc
lai, nhém > 40 cm rat hiém gap (1,0% mat do)
song van dong gop trén 10% trii lugng. Diéu nay
phan anh ciu trac “léch phai” ddc trung ctia riing
ngheo phuc hoéi, noi cay nho chiém da s6 nhung
trit lugng cht yéu tap trung & 16p cay trung binh.

Khi so sanh véi két qua nghién ctiu cua cac
tac gia khac cho thdy xu huéng nay tuong dong
v6i riing ngheo tai Binh Chau - Phuéc Buu
(Phan, 2019) va Binh Thuin (Do, 2019), noi
nhom cay nhé chiém hon 80% mat d¢ nhung
trii lugng chti yéu van do nhém trung binh dam
nhén. Dédc diém chung 1 sy thiéu vang cay 16n,
trit lugng bi phan tan va phu thudc nhiéu vao
cy c6 trung binh.

bang cha vy, tai riing phong ho Dau Tiéng
nhém loai uu thé va dong uu thé (Dau rai, Co
ke, Xoay, Tram mdc, Cam, Lau tau, Truong chua)
chiém 39% mat do song dong gop hon 40% tri
lugng, cho thdy vai tro quan trong trong duy tri
cau truc va nang luc sinh khai.

Vé mit lam sinh, két qua nay goi y can bao vé
16p cay trung binh va 16n hién cé, dong thoi nuodi
dudng 16p cay nho d€ bs sung dan vao cac nhoém
duong kinh 16n, dam bao phuc héi trii lugng va
On dinh cdu tric riing trong dai han.

3.2.3. Két cdu mdt d¢, tiét dién ngang va trii
lugng go theo lI6p H |

Mat do (N, cay/ha), tiét dién ngang (G, m?/
ha) va trit lugng gb (M, m’/ha) theo 4 16p chiéu
caoH _(<5,5-10,10-15va> 15 m) dugc trinh
bay & Bang 5.
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Bang 5. Két cdu mat do, tiét dién ngang va trii lugng go theo 16p chiéu cao H

Lép Hvn N (cay/ G (m%*ha) M (m’/ha) Ty 1é (%)
(m) ha) N G M v
<5 49 0,3 0,7 6,3 1,9 0,8 3,0
16* 0,1 0,2 2,1 0,6 0,2 1,0
5-10 464 5,9 22,1 59,8 354 25,9 40,4
171* 2,3 8,4 22,0 13,5 9,9 15,1
10 - 15 246 8,8 49,4 31,7 52,6 57,9 47,4
110* 3,9 21,6 14,1 23,3 254 20,9
> 15 18 1,7 13,1 2,3 10,1 15,3 9,2
7* 0,6 4,1 0,8 3,4 4,8 3,0
Tong 776 16,7 85,2 100,0 100,0 100,0 100,0
303 6,8 34,4 39,0 40,8 40,3 40,1

(*) Nhiing gid tri 6 hang duédi la ctia nhém lodi wu thé va dong vu thé.

Két qua phan tich (Bang 5) cho thay quan thu
c6 776 cay/ha, trong d6 16p 5 - 10 m chiém uu thé
tuyét doi (59,8% mat do), tiép dén la l6p 10 - 15
m (31,7%). L&p thap (< 5m) valép cao (> 15 m)
chiém ty 1é rat nho (6,3 va 2,3%), phan anh rting
dang & giai doan sinh trudng trung gian, cau tric
phén tang chua hoan chinh.

Xét vé trii lugng, 16p 10 - 15 m giti vai tro cht
dao (chiém 52,6% tong tiét dién ngang, 57,9% tri
lugng), trong khi 16p 5 - 10 m tuy chiém nhiéu
cay nhung chi déng gop khoang 26% tri lugng.
Lép vugt tan (> 15 m) dong gép han ché (15%),
cho thdy ciy g6 16n rit it. Pang chd y, nhom
loai uu thé tp trung chu yéu trong khoang 5 -
15 m, dong gop t6i 87% tong tri lugng nhom
nay, khdng dinh vai tro chinh trong cu truc tng
trung gian.

Két qua nay tuong dong v6i nghién ctu riing
nghéo & Binh Chéau - Phuéc Btiu (Phan, 2019)
va rting & Nti Ong (Tran & ctv., 2024), noi phdn
16n cay go tap trung & 16p dudi 15 m. So véi rling
nghéo trén lap dia cat Binh Thuan (Do, 2019),

riing D4u Tiéng c6 ty 1¢ trii lugng & tang trung
binh cao hon, phan anh diéu kién sinh thai thuin
lgi hon cho phuc héi.

Nhu vay, ciu tric chiéu cao tai riing phong
ho D4u Tiéng thé hién mo hinh léch phai, dién
hinh cta rting thi sinh ngheéo dang phuc héi, véi
trii lugng gob tap trung & tang trung gian. V& mat
lam sinh, diéu nay goi y can nudi duéng nhom
cay trung binh d€ phat trién thanh tdng uu thé,
dong thoi ddy manh téi sinh ty nhién va trong
bd sung loai ban dia nham hinh thanh ting vugt
tan, 6n dinh cfu truc ring va ting cudng kha
ning phong ho ctia riing.

3.3. Péc diém tai sinh ty nhién d6i vdi riing la
rong thuong xanh nghéo

Két qua nghién ctu vé két cau loai cay tai
sinh, phan b6 céy téi sinh theo cdp chiéu cao,
nguon goc va chat lugng cay doi véi trang thai
riing TXN tai khu vuc nghién ctu dugc thé hién
6 Bang 6 va Bang 7.
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Bang 6. Két ciu loai cay tdi sinh ctia trang thai rting TXN (Pon vi tinh: 1 ha)

STT Tén khoa hoc Tén loai Ni (cay/ha) N%

1 Dipterocarpus alatus DA4u rai 1.360 22,30

2 Grewia tomentosa Co ke 640 10,49

3 Dialium cochinchinensis Xoay 560 9,18

4 Lagerstroemia calyculata Bang ling 6i 540 8,85

5 Syzygium cumini Tram moc 520 8,52

6 Parinari annamensis Cam 420 6,89
Téng 6 loai 4.040 66,23
32 26 loai khac 2.060 33,77
Téng cong 6.100 100,0

Bang 7. Phan b6 cay tai sinh theo cdp chiéu cao, nguon goc va chit lugng cay ctia trang thdi riing

TXN (Pon vi tinh: 1 ha)

) Téng s6 (N, Phan chia theo nguén géc Phan theo chit lugng
TT C(ii H cay/ha) Hat Choi Tot Trung binh X4u

N N% N N% N N% N % N % N %

1 <0,5 1.540 25,2 1.260 20,7 280 4,6 1340 22,0 200 3,3 0 0,0
2 05-1,0 1440 23,6 1.260 20,7 180 30 1.260 20,7 180 3,0 0 0,0
3 1,0-1,5 1.280 21,0 1.140 18,7 140 2,3 1.100 18,0 140 2,3 40 0,7
4 15-20 1480 243 1.140 18,7 340 56 1.260 20,7 220 3,6 0 0,0
5 2,0-30 240 3,9 220 3,6 20 0,3 120 2,0 80 1,3 40 0,7
6 3,0-50 80 1,3 80 1,3 0 0,0 40 0,7 40 0,7 0 0,0
7 > 5,0 40 0,7 40 0,7 0 0,0 20 0,3 20 0,3 0 0,0
Tong cong 6.100 100 5.140 84,3 960 15,7 5.140 84,3 880 14,4 80 1,3

Két qua diéu tra cho thdy rting TXN tai khu
vic nghién ctiu c6 kha nang tai sinh manh véi
mat d6 trung binh 6.100 cay/ha, ghi nhén 32 loai
cay tai sinh. Trong do, cac loai giti vai tro uu thé
gom Dau rai (22,30%), Co ke (10,49%), Xoay
(9,18%), Bang lang 6i (8,85%), Tram m&c (8,52%)
va Cam (6,89%), chiém 66,23% tong s6 ca thé.
Thanh phén loai téi sinh phan anh sy tiép dién
sinh thai r6 nét, khi cac loai uu thé & ting cay me
ciing xudt hién phé bién trong tng tai sinh.

So sanh véi cac nghién ctiu khac, tai VQG
Cat Tién, ho Dau cling dugc ghi nhén gii vai tro
chi phoi trong tai sinh (Vu, 2018), tuong dong
voi két qua & Dau Tiéng. Trong khi d6, 6 Tay
Nguyén, qua trinh tdi sinh sau nuong ray bién
dong manh vé thanh phan loai tuy diéu kién lap
dia, cho thdy can dinh huéng nuoi dudng chon
loc nhom loai dich dé 6n dinh céu truc phuc héi
(Vo & Tran, 2009).
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Nhu vay, tai sinh tai riing phong ho Dau
Tiéng c6 mét do cao, tap trung vao cac loai ban
dia uu thé, tao nén tang thuan lgi cho qua trinh
phuc héi va phat trién riing trong tuong lai.

Phan bd theo chiéu cao cho thdy so6 cay tap
trung cht yéu & cdp < 2 m (94,1%), giam dan
G cac cdp cao hon. Tuy nhién, sy hién dién cua
5,9% cay téi sinh & cdp > 2 m cho thdy qua trinh
tai sinh khong chi diing lai & giai doan cay ma,
ma da c6 moét bd phan da kha nang phat trién
thanh tang dudi tan. V€ ngudn goc, cay tai sinh
tt hat chiém uu thé tuyét doi (84,3%), trong khi
cay tu chdi chi chi€ém 15,7% va hau nhu khong
xuéit hién & cdp chiéu cao > 3 m. Diéu nay khéng
dinh vai tro cht dao cua tai sinh hitu tinh trong
viéc hinh thanh thé hé ké can.

Xét vé chat lugng, cay tai sinh t6t chiém
84,3%, trung binh 14,4% va xau chi 1,3%. Pac
biét, nhdm cay trién vong thay thé (H > 1 m,
phdm chét t6t va trung binh) dat 3.040 ciy/ha

(49,8%), dam bao luc lugng ké can cho tang
cay gd chinh trong tuong lai. So sanh gitia ting
cay tai sinh va tang cay me, hé s6 tuong dong
Sorensen (SI) dat trung binh 66,6%, phan anh su
ké thiia tuong doi t6t vé thanh phan loai, dii van
c6 su khac biét gitia cac 6 tiéu chudn do diéu kién
vi mo va lich st tac dong khac nhau.

Nhin chung, qua trinh tdi sinh ty nhién & Dau
Tiéng dién ra kha thuan 1¢i, v6i vu thé thudc vé
loai ban dia chu luc, ngudén goc ti hat va chat
lugng céy t6t. Pay la co s6 quan trong dé dinh
huéng cac bién phap quan ly riing theo hudng
khoanh nuéi xuc tién téi sinh ty nhién, bao vé
cdy non c6 trién vong, dong thdi b sung trong
dam céc loai quy hiém nhdm phuc héi va nang
cao chat lugng rting.

3.4. Pa dang ho thuc vat tai khu vuc nghién ciu

Két qua phan tich tti 20 OTC cta trang thai
riing nghéo dugc trinh bay & Bang 8.

Bang 8. Dic trung thong ké vé da dang ho thuc vat (Pon vi tinh: 0,1 ha)

TT Thong ké FH N d r H X
1  S66 mau 20 20 20 20 20 20
2 Trungbinh 20 78 4,43 0,88 2,63 0,09
3 Do léch tiéu chuin 2,77 7,77 0,60 0,04 0,19 0,03
4  Bién d¢ dao dong 9 30 2,12 0,16 0,73 0,13
5  Gia tri nho nhét 16 64 3,51 0,76 2,10 0,06
6  Gia trilon nhat 25 94 5,63 0,92 2,83 0,19
7 Hé s6 bién dong CV % 13,7 10,0 13,5 4,5 7,2 35,0

Két qua phan tich tai 20 OTC cho thdy rling
TXN khu vuc nghién ctiu ghi nhén 38 ho thuc
vat, trung binh 20 ho/0,1 ha (dao dong 16 - 25

ho, CV =13,7%). Trong dd, ho Dipterocarpaceae
chiém uu thé véi 9 loai va 250 cd thé, tiép dén
la Anacardiaceae (6 loai), Euphorbiaceae (5 loai)
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va Annonaceae (4 loai). Cic ho Lauraceae va
Combretaceae c6 3 loai, con lai chu yéu chi c6
1-2loai.

Matdo trungbinh dat 78 cay/0,1 ha (64 - 94 cay,
CV = 10%), trong d6 cac ho Dipterocarpaceae,
Tiliaceae va Fabaceae c6 s6 lugng ca thé 16n
nhat, trong khi mot s6 ho chi xudt hién 1é té (vi
du Rutaceae chi ghi nhin 1 ca thé). Diéu nay
phan anh sy mét can d6i vé mat do ca thé, song
van duy tri tinh phong phu vé ho.

Vé chi s6 da dang: Do phong phu loai (d)
trung binh 4,43, chi s6 dong déu J’ 0,88, va chi s6
Shannon H’ 2,63, phan anh mtc da dang trung
binh va su phan b ca thé tuong do6i can bang.
Ngugc lai, chi s6 uu thé Simpson (X’) trung binh

thap (0,09), cho thdy hién tugng uu thé tuyét doi
khong qud manh, du ho Dipterocarpaceae van
ndi bat.

Nhu vay, thanh phén ho tai riing phong ho
Dau Tiéng phong pht nhung khong dong déu;
mot s6 ho 16n giti vai tro chi phéi cdu tric quan
x4, trong khi nhiéu ho khac it loai va ca thé. biéu
nay dat ra cho cong tac quan ly 1a can két hgp bao
vé cac ho uu thé co vai tro sinh thai quan trong
v6i viéc duy tri va phuc hoi cac ho it loai nham
dam bdo sy 6n dinh lau dai cta rting TXN.

3.5. Da dang loai cay go tai khu vuc nghién ciiu

Két qua phan tich tti 20 OTC cta trang thai
riing nghéo dugc trinh bay & Bang 9.

Bang 9. Dic trung thong ké vé da dang loai ciy gb (Pon vi tinh: 0,1 ha)

TT Thong ké S N d r H A’
1 S66mau 20 20 20 20 20 20
2 Trungbinh 28 78 6,12 0,90 2,97 0,06
3 Do léch tiéu chudn 5,31 7,77 1,14 0,05 0,26 0,03
4  Bién d6 dao dong 19 30 3,92 0,20 1,13 0,15
5  Gia tri nho nhat 20 64 4,44 0,76 2,26 0,03
6  Giatrilén nhit 39 94 8,36 0,95 3,40 0,18
7  Héso bién dong CV % 19,2 10,0 18,6 51 8,9 53,1

Trong 20 OTC, s6 loai cay gb dao dong 20 - 39
loai, trung binh 28 l0ai/0,1 ha (CV =19,2%), cho
thay muc phong phu tuong doi cao doi véi trang
thdi rting nghéo. Mat d¢ ca thé dat trung binh 78
cay/0,1 ha (64 - 94 cay, CV = 10%), phan anh su
khac biét nhat dinh vé thanh phan loai gitia cac
0 tiéu chuin do diéu kién vi sinh thdi khic nhau.

Chi s6 phong pht loai (d) dat trung binh 6,12,
dao dong 4,44 - 8,36; chi s6 dong déu (J') cao

(0,90), cho thay su phan b cé thé kha cin béang,
it c6 loai chiém uu thé tuyét d6i. Chi s6 Shannon
(H’) dat trung binh 2,97 (2,26 - 3,40), thé hién
muc da dang trung binh dén cao. Ngugc lai, chi
s6 uu thé Simpson (X’) thdp (0,06), phan anh vai
tro chi phoi ctia loai uu thé khong r6 rét, thay vao
do 1a su dong déu ctia nhiéu loai ban dia.

T6ng hop két qua cho théy riing TXN tai riing
phong ho Dau Tiéng, du c6 ciu tric ngheéo va
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phén 16n gdbm cay nho va trung binh, van duy tri
dugc tinh da dang loai ddng ké va can bang sinh
thai, phu hgp véi ddc trung ring thi sinh phuc
héi. Diéu nay khiang dinh tiém ning phuc héi
va phat trién bén viing néu dugc bao vé va quan
ly thich hgp. Két qua cling tuong dong véi cac
nghién ctu vé riing ngheo tai Pong Nam B¢ va
Tay Nguyén, noi H’ thuong 2,5 - 3,2 va X’ < 0,20
(Nguyen & ctv., 2021; Ngo & ctv., 2023).

3.6. Méi quan hé giiia cic quan xa thuc vat déi
v6i riing la rong thuong xanh nghéo

Phan tich nhém (Cluster) quan xa thuc vat
(OTC) theo d6 phong phu ctia cac loai thuc vét
cta trang thai rting nghéo (TXN) thudc kiéu
riing la rong thudng xanh tai khu vuc nghién ctiu

v6i hé s6 tuong dong Bray-Curtis cho thdy cau
trac quan xa co6 sy phan hoéa ré theo muc tuong
doéng dugc thé hién 6 Hinh 2.

Két qua phén tich phian cum bang phuong
phap Cluster theo chi s6 Bray-Curtis (Hinh 2)
cho théy su phén hoa ro trong ciu tric quan xa
riing TXN tai khu viic nghién ctiu. O mic tuong
dong 40%, 20 OTC dugc chia thanh 3 nhom: (i)
Nhém 1 gom 18 OTC, c6 cdu tric da loai véi su
tham gia no6i bat cia Dau rai, Xoay, G6 mat va
Ko nia, phan anh quan xa phuc héi da dang; (ii)
Nhom 2 (OTC10) bi chi phdi gdn nhu don loai
bdi Dau rai, thé hién trang thai phuc hoi sau tac
dong manbh; (iii) Nhom 3 (OTC2) déc trung boi
su uu thé cta Ko nia, phan anh sy khac biét vé
diéu kién sinh théi hodc lich st phuc hoi.

Transform: Square root
Resemblance: S17 Bray Curtis similarity
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Hinh 2. So d6 nhanh céc quén xa thuc vat (OTC) cta trang thai riing TXN
6 muc tuong dong 40 va 50%.

O miic tuong déng 50%, cac OTC phan héa thanh
5 nhém nho: (i) nhém 1 (OTC3, OTC4, OTC5) gin
v6i sinh canh 4m, loai uu thé la Sing da va Tram bau;
(ii) nhém 2 (OTC9, OTC20) uvu thé ho Dau va Tram;
(iii) nhom 3 (OTC6 - OTC8) ndi bat v6i G6 mat, Dau

rai va Co ke; (iv) nhém 4 (OTC18, OTC19) nghéo
thanh phan, chiu anh hudng manh tt loai tién phong
nhu Hu day; va (v) nhém 5 (OTC1, OTC11 - OTC17)
giau loai ban dia va gé quy nhu Ko nia, Gidng huong,
Sao den, thé€ hién trang thai phuc héi én dinh hon.

Tap chi Nong nghiép va Phdt trién 24(5)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh

31

Két qua trén cho thiy quén x3 riing TXN & D4u
Tiéng viia mang dac trung cua rting tht sinh phuc
héi, viia ton tai cdc quin xa déc thi chiu chi phéi béi
mot s6 loai ban dia. Su ph4n hoéa nay phan anh dong
thai phuc hoi da dang va nhdn manh yéu cau quan ly
vi mo, phtt hgp cho tliing nhém quan xa nhim duy tri

va phuc héi bén viing.

3.7. M&i quan hé giiia cac loai déi véi riing la
rong thuong xanh nghéo

Két qua phan tich phan nhém loai cdy gb bang
phuong phép Cluster (Hinh 3) cho th4y cdu tric quan
x4 ¢6 su phan hoa ro rét theo miic d6 tuong dong

thanh phan loai.

O miic tuong dong 40% (Hinh 3), cac loai dugc
chia thanh nhiéu cum khéc nhau, trong dé néi bat
mot s6 nhom loai phan bé riéng biét nhu Cho chai,
Go6 do, Lau tau, phin dnh dic diém thich nghi sinh

thai riéng biét cia nhiing loai ciy gb uu thé trong diéu

kién 14p dia déc thi. Cacloai con lai chti yéu tao thanh
nhiing cum hoén hgp, thé hién sy cng sinh va phan

b6 dan xen trong quan xa.

0 miic tuong déng 50% (Hinh 3), s6 d6 phan
nhém chi tiét hon, hinh thanh nhiéu nhém nhd, trong
d6 mot s6 loai tiép tuc duy tri vi tri tach biét (vi du Go
mat, Ko nia, Sao den). Diéu nay cho thiy ngoai nhém
loai phd bién c6 phén b6 rong, dong thai ton tai mot
tap hop loai v6i dic diém thich nghi sinh théi riéng

biét, gép phén tao nén sy da dang trong ciu tric riing.

Nhin chung, két qua phén tich mtc tuong déng
gitia cdc loai cung ¢ nhan dinh rang quén x4 ring 1a
rong thuong xanh ngheéo tai khu vuc nghién cttu duy
tri dugc tinh da dang ddng ké, song khong bi chi phéi
bdi bt ky loai don 1€ nao. Thanh phén loai dugc phan
b khd cin bang, thé hién dic trung clia mot quéin xa
riing thi sinh dang phuc héi, ¢6 tiém nédng duy tri va
phat trién 6n dinh néu dugc quan ly, bao vé hop ly.

Transform: Square root
Resemblance: S17 Bray Curtis similarity
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Loai thuc vat

Hinh 3. M6i lién hé gitia cac loai 6 muic tuong dong 40 va 50%.
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3.8. Danh luc nhiing loai cay g6 quy, hiém va
nguy cap tai khu vuc nghién ciiu

Két qua tinh toan chi s6 hiém (IR) cua 75 loai
cay gd bat gip trong 20 6 tiéu chuén cho thiy cé
26 loai (34,7%) dugc xép vao nhom hiém va rat
hiém theo chi s6 IR, trong d6 nhiéu loai dong

thoi dugce liét ké trong cac hé thong bao ton quéc
té va qudc gia.

Doi chiéu véi hé thong phan hang bao ton
qudc té va trong nudc (IUCN, 2025; Sach do Viét
Nam, 2024; Nghi dinh 84/2021/ND-CP) cho cac
loai ghi nhan tai hién trudng (Bang 10).

Bang 10. Danh luc nhiing loai cay gbé quy, hiém va nguy cdp tai khu vuc nghién ctiu

TT Tén cay Tén khoa hoc Sach dd VN  IUCN 2025 ND
2024 84/2021

1  Giang huong Pterocarpus pedatus CR EN ITA
2 Trac Dalbergia cochinchinensis CR EN IIA
3 Godo Afzelia xylocarpa EN EN ITA
4  Limxanh Erythrophleum fordii EN

5 Daulong Dipterocarpus intricatus EN

6  Vén Vén Anisoptera costata EN
7  Saoden Hopea odorata VU
8 Sénmu Shorea roxburghii VU

9 Daurai Dipterocarpus alatus VU

10  Dau tra beng Dipterocarpus obtusifolius NT

11  Lautau Vatica cinerea DD

Ghi chii: Sdch dé Viét Nam (2024). Cdp CR = Rdt nguy cdp; EN = Nguy cdp; VU = Sé nguy cdp; LR = it nguy
cdp. Danh luc d6 IUCN (2025). Cdp CR = Rdt nguy cdp; EN = Nguy cdp; VU = Sé nguy cdp; LR = it nguy cdp;

NT = sap bi de doa, LC = it quan tam.

+ Theo Sach d6 IUCN (2025): C6 01 loai &
muc Cuc ky nguy cdp (CR): Tric, xudt hién 1é
té tai cac OTC2, OTC5 va OTCl14; C6 03 loai &
muc Nguy cap (EN): gobm Giang huong, G6 do,
Lim xanh, phén b6 rai rac trong nhiéu OTC; Co
05 loai & muc Sap nguy cdp (VU): nhu Sao den,
Vén vén, Dau rdi, Dau long, Dau tra beng; C6 01
loai & miic Sép bi de doa (NT): Sén mu, chi gip
& OTC15; C4c loai con lai cht yéu thudc hang 1t
quan tam (LC).

+ Theo Sach do Viét Nam (2024): ghi nhan
03 loai nguy cdp (EN): gobm Gidng huong, Tréc,

va GO do, déu la cac loai co gia tri kinh t€ va sinh
thai dac biét.

+ Theo Nghi dinh 84/2021/ND-CP: Ghi nhan
02 loai thudéc nhom IIA (han ché€ khai théac, st
dung vi muc dich thuong mai): G6 do va Tréc.

DPang chu vy, trong 10 loai dugc xép hang tu
muc NT trd 1én theo IUCN, c6 06 loai cling dugc
danh gia & mtc hiém theo chi s6 IR (vi du: Dau
rai, Dau long, Sao den, Trac, Lim xanh). biéu
nay phan anh nguy co suy giam cuc b véi mot
s0 loai, dong thoi goi y vé cac déi tugng can uu
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tién bao ton tai khu vuc nghién ctiu. Ngugc lai,
cac loai con lai nhu Sén mu hay D4u tra beng tuy
c6 phan hang nguy cép theo qudc té€ nhung van
phan bo kha rong, dugc xép nhom “khéng hiém”
theo chi s6 IR.

Tong hop cac két qua cho théy: rting 1a rong
thuong xanh ngheéo tai rting phong hé Dau
Tiéng duy tri dugc muc da dang ho va loai tuong
déi cao, v6i cdu tric quin xa cin bang, tuy nhién
van ton tai nhiéu loai quy, hiém va nguy cap. bay
12 bdng chiing khéng dinh gid tri bdo ton ctia khu
vuc, dong thai 1a co s khoa hoc cho viéc dé xuat
giai phap quan ly, bao vé va khoanh nuoi xuc tién
tai sinh riing theo huéng bén viing.

4. Két Luan

Nghién ctiu tai trang thai riing tu nhién nai
datlarong thuong xanh ngheéo & Khu rting phong
ho Dau Tiéng da ghi nhan 75 loai ciy gb thudc 59
chi, 38 ho, trong dé Dipterocarpaceae, Fabaceae
va Myrtaceae giti vai tro uu thé. Cau truc quan
thu dac trung cho rting thi sinh nghéo, mat do
cao nhung tri lugng thap, chua yéu tip trung &
nhom cay duong kinh nho va tang chiéu cao
trung binh.

DPa dang loai & mtuic trung binh dén cao, phan
b6 dong déu, khong c6 loai chiém uu thé tuyét
dai. Tang cay tai sinh phong phu (6.100 cay/ha),
phan 16n ti hat, v6i su tham gia manh ctia cac
loai ban dia nhu DAau rdi, Co ke, Xoay, Bing ling
6i, Tram md&c va Cam. Pang chu y, khu vuc c6
11 loai gb quy, hiém va nguy cdp theo IUCN,
Sach do Viét Nam va Nghi dinh 84/2021/ND-CP,
khang dinh gié tri béo ton cao.

Két qua nghién ctiu cung cép co s6 khoa hoc
quan trong cho cong tac khoanh nu6i xuc tién tai
sinh, bao ton loai uu thé va phuc hoi riing TXN tai
riing phong ho Dau Tiéng theo hudng bén viing.

L6i Cam Doan

Chung t6i cam doan bai bao do nhém tac gia
thuc hién va khong c6 bat ky méu thuan gitia cac
tac gia.
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ABSTRACT

Tea tree oil (TTO) was extracted by the steam distillation method
at 100°C for 100 min, and its antibacterial activity was tested
against Bordetella bronchiseptica (B. bronchiseptica) strains
isolated from dogs with respiratory symptoms. From 45 nasal
and/or pharyngeal swabs, 10 B. bronchiseptica positive strains
were identified in canine respiratory tract secretions using PCR.
The results showed that these strains were multidrug-resistant to
commonly used veterinary antibiotics, particularly amoxicillin
(70%) and cephalosporins (80%). Tea tree oil appeared as a clear,
pale yellow to colorless liquid with a slightly pungent odor and an
extraction yield of approximately 2.6%. The inhibitory activity of
TTO against B. bronchiseptica was demonstrated at concentrations
ranging from 5 to 60 mg/mL, with inhibition zone diameters
ranging from 7.33 to 23.33 mm as determined by the agar disk
diffusion method. The minimum inhibitory concentration (MIC)
values of TTO against B. bronchiseptica ,,, and B. bronchiseptica
1w, Were 0.08 and 0.04 mg/mlL, respectively, while the minimum
bactericidal concentration (MBC) value for both strains was 0.156
mg/mL. The research findings suggest that tea tree oil may serve
as a safe and effective alternative treatment method for canine
respiratory disease caused by B. bronchiseptica.

Cited as: Nguyen, X. N. T,, Tran, H. T. H., & Tran, Y. T. H. (2026). Evaluation of the antimicrobial
efficacy of crude tea tree oil (Melaleuca alternifolia) extract against Bordetella bronchiseptica strains
isolated from dogs. The Journal of Agriculture and Development 25(4), 36-48.
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Panh gia kha ning khang khuin cta tinh diu tram tra thé (Melaleuca alternifolia) trén vi
khuan Bordertella bronchiseptica dugc phén lap trén ché
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1. Dt Van Dé

Trong bdi canh s6 lugng vi khudn khang

TOM TAT

Tinh dau tram tra (TTO) dugc chiét xudt bang phuong phap 16i
cudn hoi nuéc ¢ 100°C trong 100 phut véi hiéu sudt khoang 2,6%.
TTO thu dugc cé dang chit long trong sudt, mau tii vang nhat dén
khong mau va c6 mui hoi cay nhe. Sau d6, tinh dau nay dugc kiém
tra kha nidng khang cdc chung vi khuin Bordetella bronchiseptica
phéan 1ap tii cho c6 triéu chiing ho hip. Trong s6 45 mau bénh
phdm thu dugc, 10 ching Bordetella bronchiseptica da dugc chon
loc biang PCR. Két qua khang sinh d6 cho thdy cac chiing nay cé
kha nang khang nhiéu loai khang sinh phd bién trong thu y, déc
biét 1a amoxicillin (70%) va cephalosporin (80%). Tinh dau tram
tra tic ché vi khuén Bordetella bronchiseptica & nong do tii 5 dén
60 mg/mL v6i duong kinh vong khang khudn tit 7,33 dén 23,33
mm dugc xac dinh bang phuong phép khuéch tan trén moi trudng
thach dia. Nong d¢ tc ché t6i thiéu (MIC) cta tinh dau tram tra
trén chting Bordetella bronchiseptica Bb3 va Bb4 lan lugt la 0,08
va 0,04 mg/mL. Nong d6 diét khuén t6i thiéu (MBC) déu 14 0,156
mg/mL trén ca hai chiing. Ké qua nghién ctiu cho thdy tinh dau
tram tra c6 tiém ndng tré thanh mot phuong phap hoé trg diéu
tri an toan va hiéu qué déi véi bénh ho hip & chd do Bordetella
bronchiseptica gay ra. Tuy nhién, cdn cé thém cac nghién ctiu in
vivo dé khang dinh va dénh gié toan dién hon hiéu qua nay.

huéng di méi trong viéc tim kiém cac giai phap
ho trg hodc thay thé hiéu qua va an toan. Cac
hgp chit khang khudn c6 ngudn géc tu nhién

thudc ngay cang gia ting trong nhan y va tha y,
dé khang khang sinh trd thanh tdm diém trong
cac chuong trinh y t€ qudc gia va quéc té (Salam
& ctv., 2023; WOAH, 2023). Trudc ap luc phai st
dung khang sinh hgp ly, gidm sit khang thuoc
khong chi 1a nhiém vu cép thiét ma con mé ra

dugc xem la lya chon tiém ning va bén viing,
nham giam thiéu viéc st dung khang sinh trong
diéu tri ma van dam bao hiéu qua. Cay tram tra
(tén khoa hoc la Melaleuca alternifolia) moc dai
& khap noi trong nudc ta, chiia nhiéu cac hop
chéit khang khuén, khdng ndm va khéng virus
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nhu tannin, saponin, quinon, terpen, phenol,
flavonoid, va terpenoid (Carson & ctv., 2006).

Tinh d4u chiét xudt tli cay tram tra mang cac
déc tinh sinh hoc quy gid htia hen sé trd thanh
giai phap thay thé khang sinh tiém néang. Cac
nghién ctiu da chi ra sy gia tang tinh trang khang
khéng sinh & vi khuén Bordetella bronchiseptica,
mot tac nhan gay bénh ho hip quan trong &
dong vat. Cu thé, nghién ctiu cua Speakman &
ctv. (1997) da ghi nhén ty 1¢ khang trimethoprim
1én dén 84,2% va ampicillin 1a 90,1%. Tuong tu,
cong bo cua Sandra Priiller & ctv. (2015) cling
cho théy xu hudéng giam d6 nhay cam ctia mot
s6 chung B. bronchiseptica thuc dia déi voi
mot s6 khang sinh nhém f-lactam, bao goém
penicillins va cephalosporins (nhu ceftiofur va
cefalothin). Co ché khang thudc nay c6 thé do
vi khuén san xudt enzyme p-lactamase, hoac do
mang té bao cua vi khuén gidm tinh thdm doéi
v6i cephalosporins. Xudt phat tu thuc tién nay,
nghién ctiu dugc thyc hién nham danh gid hoat
tinh khang khudn cta tinh diu tram tra (TTO)
trén vi khudn Bordetella bronchiseptica phan lap
tt cho cd triéu chiing bénh ho hap. Két qua cua
nghién ctu gitp lam ndi bat tiém ning st dung
tinh d4u tram tra nhu mot phuong phép hoé trg
hodc thay thé khang sinh trong diéu tri nhiém
khudn dudng ho hép trén thu.

2. Vit Liéu va Phuong Phap
2.1. Thoi gian va dia diém

Nghién ctiu dugc thuc hién ti thang 6/2024
dén thang 10/2024 tai phong thuc hanh Kiém
nghiém thud san va Moi truong stic khoe vat nudi
- Khoa Chan nuéi Thu y, Truong PH Nong Lam
TPHCM va phong thi nghiém CT121 B6 Mén
Hop Chat Thién Nhién - Khoa Coéng Nghé Ky
Thuat Hoéa Hoc va Thuc Phim.

2.2. Vatliéu

Tram tra dugc mua tai vuon giong & TP. Thu
Ducsaudo citnhiingla trudng thanh va canhnon,
rtia sach bui ban va d€ kho. Céc chang vi khuédn
Bordetella bronchiseptica (B. bronchiseptica) dugc
phén 1ap ti dich ho hip ctia ché mac bénh vé ho
hap dén kham bénh tai Phong kham Tha y Pet
Pola, TP. Tha Ptic, TPHCM, va sau d6 dugc dinh
danh bang phuong phap PCR.

2.3. Noi dung nghién ciiu

Phan l4p va dinh danh vi khuidn B.
bronchiseptica tii dich h6 hédp ctia cho bi bénh.

Thyc hién khang sinh d6 dé€ chon chiing vi
khuin da dé khang khang sinh.

Chiét xudt tinh ddu tram tra bang phuong
phap 16i cuén hoi nude.

Dbanh gia hoat tinh khang khuén cta tinh dau
tram tra doi véi cac chiing vi khudn da dé khang
khang sinh phan lap dugc.

2.4. Phuong phap nghién ciu

2.4.1. Phanlap va dinh danh vi khudn Bordetella
bronchiseptica trén cho

Mau dich mai/hau hong dugc thu thép bang
tam bong vo trung ti nhiing con choé co triéu
chiing hoé hdp, sau dé dugc bao quan trong ong
eppendorf bang da kho va van chuyén vé phong
thi nghiém trong vong 12 gid d€ phéan lap va
dinh danh. Cic mau tam bong dugc cdy ria 1én
moi trudng thach mau cé b sung 5% mau ctiu
(Blood Agar, BA), 1 6 37°C ti 18 dén 24 gio. Sau
d6, chon khuén lac nghi ng¢ tién d€ hanh nhuom
Gram, tht cac phan tng catalase, oxidase (Bang
1) va dinh danh bdng phuong phdp phan ting
chubi polymerase (Polymerase Chain Reaction,
PCR) dua trén gen fla (Zhao & ctv., 2011).
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Bang 1. Chi tiéu chon khuén lac nghi ngo vi khuén B. bronchiseptica
Loaivikhudn Thoigiant/  Mau sac Kich thuéc Phianting  Hinh thai vi khudn
nhiét do khuén lac khuén lac catalase/
oxidase
B. bronchiseptica 24 gio / Trang bong Nho +/+ Cau tryc khuin/tryc
37°C khuin, Gram Am

binh danh vi khuin bang phuong phap PCR:
Khuén lac nghi ngd¢ dugc cdy thuin lén moi
truong BA c6 bd sung 5% mau cliu d€ tién hanh
dinh danh. DNA vi khudn dugc ly trich bang
phuong phép soc nhiét (Dashti & ctv., 2009),
tach chiét DNA bédng cach chon tu 5 - 6 khudn
lac da cdy thuan cho vao eppendorft chita 200
puL nuéc khong chiia nuclease (nuclease free
water ctia Sigma-Aldrich, My), dun so6i & nhiét
do 100°C trong 10 phut. Sau d6 cho vao ti -25°C
trong 10 phut, tiép theo ly tdm dich chiét DNA &

Bang 2. Cac thanh phan trong phan ting PCR

12.000 vong/phut trong 5 phut d€ thu phén dich
ndi. Cac chit tham gia phan ting dugc trinh bay
6 Bang 2. Primer ddc hiéu cho B. bronchiseptica
dugc trinh bay trong Bang 3 va quy trinh gia
nhiét dugc tham khdao theo Isvand & ctv. (2020)
(Bang 4). Tiép theo, dién di san phdm PCR trén
gel TBE (1X) 1,2% véi ngudn dién 100 V va 500
mA trong 30 phut. Vi khuén sau khi dugc dinh
danh sé tién hanh giti géc trong eppendorff
chtia moi truong Brain Heart Infusion (BHI) va
glycerol véi ti 1¢ 7:3 (v/v) va bao quan & -25°C.

Thanh phan phan ting Thé tich thanh phén (uL)
H,0 6
2X DreamTaq Master Mix buffer 10
Primer 2
DNA template 2
Bang 3. Cac primer dung trong nghién ctiu
Vi khuén Gen Primer Trinh ty (5 - 3%) Kich thuéc (bp) Tai liéu tham
khao
Fla4 TGGCGCCTGCCCTATC
B. bronchiseptica fla 2 237 Zhao & - ctv
Fla2  AGGCTCCCAAGAGAGAAA (2011)
Bang 4. Quy trinh gia nhiét ctia phan ting PCR
Vi khuin Giai doan Nhiét d6  Thoi gian Chu ky Tai liéu tham khao
Tién bién tinh 95°C 4 phut 1
Bién tinh 95°C 30 giay 30
B. bronchiseptica Bat cap 67°C 30 giay Isvand & ctv. (2020)
Kéo dai 72°C 30 giay
Két thuc 72°C 4 phut 1
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2.4.2. Khdng sinh dé cia cdc chiing vi khudn B.
bronchiseptica phdn lap dugc

Khang sinh d6 ctia cdc chung B. bronchiseptica
dugc thuc hién biang phuong phap khuéch tin
trén moi trudng thach dia Mueller-Hinton
(MHA, Himedia, India). Vi khuin dugc pha
lodng trong nuéc mudi sinh 1y 0,85% va do OD,

= 0,1 tuong duong véi mat do = 2,54 x 10° CFU/
mL (Kadlec & ctv,, 2007). Sau d6 huyén dich vi
khuén dugc phét déu 1én bé mat thach dia MHA.
Cac dia gidy khang sinh dugc sti dung lam khang
sinh d6 dugc cung cdp bdi Cong ty Nam Khoa.
Viéc lua chon cac khang sinh nay tham khao dya
trén nghién ctiu cua Sandra Priiller & ctv. (2015)
(Bang 5).

Bang 5. Cac primer dung trong nghién ctiu

STT Khéang sinh Nong do (ug)
1 Amikacin (Ak) 30
2 Amoxicillin (Ax) 10
3 Cephalosporin (Cp) 30
4 Doxycycline (Dx) 30
5 Enrofloxacin (Ef) 5
6 Erythromycin (Er) 15
7 Gentamicin (Ge) 10
8 Tetracycline (Te) 30

Mau dugc G & 37°C trong 18 dén 24 gio. Két
qué dugc ghi nhan bang cach do dudng kinh
vong vO khudn xudt hién xung quanh cic dia
gidy khang sinh theo tiéu chudn CLSI 2020. Cac
chting da dé khang sé dugc chon dé danh gia kha
ning khang khudn cta tinh d4u tram tra (TTO).

2.4.3. Chiét xudt tinh ddu tram tra (TTO)

T cay tram tra tuoi chon cat nhiing la va
canh non. Sau khi rdia sach bui ban va d€ rdo,
can 50 g nguyén liéu tuoi xay nhuyén cung véi
500 mL dung dich NaCl 10%. Hon hgp sau khi
xay nhuyén d€ u 30 phut 6 nhiét d¢ phong, sau
do6 cho vao binh cau chung cit dung tich 1.000
mL, lap binh cdu vao hé thdng chung cét16i cuén
hoi nudc. Hon hgp dugc chung cit & diéu kién
nhiét do 100°C trong 100 phut. Sau khi ngung tu

sé thu dugc hon hgp long gom nude va tinh dau.
Tiép theo, Na,SO, sé dugc dung dé lam khan
dich chiét dén khi ling can va dugc loc qua gidy
loc Whatman No.1 (kich thuéc16 11 pm) dé€ thu
dugc san phidm tinh dau, bdo quan & nhiét do
duéi 0°C dé thyc hién cac thi nghiém vé sau.

Hiéu suédt chung cat tinh dau H (%) dugc
tinh theo cong thiic: H (%) = [Khdi lugng tinh
dau thu dugc (g) / khoi lugng nguyén liéu (g)]
x 100%.

Sau khi chiét ty trong cta tinh diu tram
tra dugc xdc dinh duya theo TCVN 8444:2010
(2010). Binh do ty trong 5mL dugc lam sach can
than bang nudc va trang tiép bang acetone roi dé
kho. Can chinh xdc trong lugng cua binh do ty
trong. Sau do, cho tinh dau tram tra vao binh, lau
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sach chat 1ong thuia trén vach mtic va mat ngoai
ctia binh, cho binh vao budng can va cin chinh
xac dén 1 mg.

Cong thuc xac dinh ty trong:
~ml—m0
v
Trong do:
P: Ty trong tinh déu tai 20°C (g/mL),
m0: Khéi lugng ctia binh do ty trong rong (g),

m1: Khéi lugng ctia binh do ty trong cé chia
mau (g),

V: Thé tich ctia binh do ty trong (mL).

2.4.4. Kiém tra tinh khdng khudn ciia TTO trén
cdc chung B. bronchiseptica

Dua theo nghién ctu ctia Magaldi & ctv.
(2004) céach tién hanh dugc diéu chinh dé phu
hop véi diéu kién thuc té ctia dé tai. Cac chung
vi khuén dugc chon & thi nghiém 2.4.2 sé dugc
pha loang trong dung dich NaCl 0,85% va do
OD,,, = 0,1 (= 2,54 x 10° CFU/mL). Huyén dich
dugc trai déu trén bé mat MHA bang tim bong
v0 trung, tiép d6 dung kep vo trung gap oxford
cup da dugc vo trung 4n 1én mat thach d€ tao
cac giéng c6 duong kinh 8 mm. Sau d6, nho lan
lugt 200 pL dung dich TTO pha trong dung dich
dimethylsulfoxide (DMSO) vao céc giéng. Nong
do TTO (da xac dinh ty trong 6 muc 2.4.3) dugc
diéu chinh dya trén nghién ctiu ctia Andani &
ctv. (2021) dé dat tu 5, 20, 4 va 60 mg/mL. Dung
dich DMSO duing d€ pha loang TTO ciing dugc
kiém tra tinh khang khudn. Khang sinh amikacin
(30 pg/mL) dugc chon lam doi ching duong.
Sau khi lam xong tat ca cac dia sé dugc d€ 6 nhiét
do phong trong 1 gi¢ d€ dich chiét khuéch tan ra
moi truong, ti€p theo dugc u 6 37°C trong 24 gio.
Thi nghiém dugc ldp lai 3 lan. Két qua dugc ghi

nhén bing cach do dudng kinh vong vd khuédn
xudt hién xung quanh giéng hoac dia gidy tdm
khéang sinh trong d6i chiing duong, tinh bang
mm =+ d0 léch chuin (SD).

2.4.5 Xdc dinh nong do iic ché téi thiéu (MIC)
va nong dé diét khudn téi thiéu (MBC) ciia
TTO déi véi cdc ching B. bronchiseptica

Xac dinh gia tri MIC va MBC dugc thuc hién
trén moi trudng canh Mueller Hinton (MHB,
Himedia, India). Cac néng do6 TTO trong thi
nghiém nay dugc lua chon can ct theo két qua
duodng kinh vong v6 khuén & muc 2.4.4. Dau tién
tinh dau tram tra dugc pha loang trong DMSO
dé dat n6ng d6 10 mg/mL. Tiép theo dung dich
nay dugc pha loang ti€p trong 6ng nghiém chia
5 mL MHB d€ dat cac néng do tu 5; 2,5; 1,25;
0,625; 0,3125; 0,156; 0,08; 0,04 va cudi cung la
0,02 mg/mL. Huyén dich vi khuén sau khi do
OD,, = 0,1 (tdiong dduong mat do 2,54 x 10°
CFU/mL) dugc pha lodng 10 lan d€ c6 dugc dich
khudn dat khoang 2,45 x 107 CFU/mL. Dung
micropipette hat 200 pL dich khudn va cho vao
ting 6ng nghiém chtta mdi truéng MHB c6
bd sung tinh ddu & cic nong d6 khac nhau da
chufn bi tii trudc. Ong d6i chiing duong bao
gom dich khudn va méi trudng, déi chiing 4m 1a
moi trudng va dung dich tinh ddu néng d6 5 mg/
mL. Céc 6ng nghiém sé dugc u 6 37°C tui 18 dén
24 gig. Gid tri MIC va MBC dugc xac dinh bang
phuong phap trang dém trén moi truong BA dé
xac dinh s6 lugng khuén lac. Thi nghiém dugc
lap lai 3 14n.

Cong thtc tinh:
N
A (CFU/g hay CFU/mL) = VI T A nViE
Trong do:

A: S§ té bao (don vi hinh thanh khuan lac) vi
khuén trong 1 g hay 1 mL mau,
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N: Téng s6 khudn lac dém dugc trén cac dia
da chon,

n;: S6 lugng dia cdy tai d6 pha loang thi i,
V: Thé tich mau (mL) cdy trong moi dia,
f: D6 pha lodng tuong ting.

2.5. Xt ly thong ké

Phan mém Minitab 17.0 va test Tukey 1 yéu
t6 dugc st dung dé€ so sanh sy khac biét vé mat
thong ké ctia cac s6 liéu trong dé tai véi do tin
cay 95%.

3. Két Qua va Thao Luin

3.1. Phan lap va dinh danh cic chung vi khuin
B. bronchiseptica trén cho

Tl 45 mau bénh phdm phéan lap dugc 10
chung B. bronchiseptica bang phuong phap PCR
(Hinh 1), chiém ty 1é 22,22%. Két qua nay tuong
dong véi nghién ctiu ctia Lappin & ctv. (2017),
ghi nhén ty 1¢ phan lap B. bronchiseptica & cho
dao dong tii 22 - 49%.

Hinh 1. Két qua PCR cua vi khuén B. bronchiseptica. Giéng 1 - 5: san phdm PCR; giéng 6: d6i
chiing duong; giéng 7: d6i chiing am; giéng 8: ladder (2000 bp).

3.2. Khang sinh d6 cta cac ching B.
bronchiseptica phan lap dugc

Két qua khang sinh do cua cac chung B.
bronchiseptica Bang 6 cho thdy amikacin va
enrofloxacin la hai khang sinh c6 hiéu qua cao
nhat, v6i ty 1€ nhay cam lan lugt 1a 90 (9/10) va

80% (8/10). Tuy nhién, dang lo ngai la ty l¢ dé
khang vé6i amoxicillin 1a 70% (7/10). T két qua
nay, hai chung vi khuén da khang khang sinh la
B. bronchiseptica ,,, va B. bronchiseptica ,,,(Bang
7) dugc chon dé thuc hién cac thi nghiém thu
tinh khang khuén cta tinh ddu tram tra.
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Bang 6. Két qua khang sinh d6 ctia cac ching B. bronchiseptica phan lap dugc

Két qua (n = 10)

Loai khang sinh bé khang Nhay cam
nl Ty 1é (%) n2 Ty 1¢ (%)
Amikacin (Ak) 1 10 9 90
Amoxicillin (Ax) 7 70 3 30
Cephalosporin (Cp) 6 60 4 40
Doxycycline (Dx) 4 40 6 60
Enrofloxacin (Ef) 2 20 8 80
Erythromycin (Er) 4 40 6 60
Gentamicin (Ge) 5 50 5 50
Tetracycline (Te) 3 30 7 70
Bang 7. D¢ khang khang sinh ctia 2 chung B. bronchiseptica Bb3 va Bb4
Chung phan lap dugc Ki hiéu Khang sinh dé khang
B. bronchiseptica ,, , Bb3 AxCpDxEfErGeTe
B. bronchiseptica ,,, Bb4 AxCpErGe

3.3. Hiéu suat diéu ché TTO

San phdm tinh dau sau chiét xuit c6 danglong
trong sudt, mau vang nhat dén khong mau, mui
hoi cay nhe. Hiéu suét chiét tinh dau trung binh
khodng 2,58 + 0,26% (Bang 8). Két qua nay thap
hon so v6i nghién ctiu ctia Duong & ctv. (2016)

Bang 8. Hiéu sudt chiét xuit tinh dau

cling sti dung dung dich NaCl 10% két hop cuing
diéu kién nhiét d9, thoi gian t6i uu nén cho hiéu
sudt chiét12 4,91 + 0,06%. Su khac biét nay c6 thé
xudt phat ti yéu t6 thé nhuong, khi hau & cac
vung trong khac nhau két hgp véi yéu t6 do tudi
thu hoach ctia 14, dan dén su chénh léch trong
két qua chiét xuat.

STT Khéi lugng nguyén  Thé tich dung moi chiét Thé tich thu dugc  Hiéu suét (%)
liu (g) (mL) (mL)
1 50 500 1,5 2,67
2 50 500 1,2 2,14
3 50 500 1,6 2,85
4 50 500 1,4 2,49
5 50 500 1,4 2,49
Trung binh 1,42 + 0,15 2,58 + 0,26
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Ty trong trung binh cta tinh dau tram tra la
0,879 g/mL (Bang 9), nhu vy TTO thudc nhom
tinh dau nhe hon nuéc. Theo Dugc dién Viét
Nam, tinh dau tram tra cé ty trong dao dong tu
0,9 dén 0,925 g/mL. Su khac biét nay c6 thé do
su tdng giam cta ham lugng tinh dau trong cay

tram tra gifia cic mua trong nam. Nho chiia ham
lugng cao cac hgp chat eucalyptol va terpineol
trong cdu tao phén ti ma tinh dau tram tra cé
ty trong va hiéu sudt chiét kha cao. D6 cling la
thanh phéan chinh dem lai hiéu qua khang khuén
cta tinh dau (Khang & ctv., 2019).

Bang 9. Ty trong mau tinh d4u thu dugc

STT Két qua do ti trong (g/mL)
1 0,890
2 0,871
3 0,874
4 0,875
5 0,887
Trung binh 0,879 £+ 0,009

3.4. Hoat tinh khang khuén caa TTO trén cac
chung vi khudn B. bronchiseptica trén moi
truong MHA

Tinh dau tram tra da dugc thi nghiém
khd nidng khiang khuin trén hai chang B.
bronchiseptica da khang thudc bing phuong
phap khuéch tan trén méi truong MHA véi
noéng do TTO tii 5 dén 60 mg/mL. Két qua dugc
danh gia dya trén duong kinh vong vo khuén
xudt hién xung quanh giéng chtta tinh dau tram
tra sau 24 gio 0 6 37°C (Bang 10). Dung dich
DMSO tuyét d6i dung dé pha tinh dau tram tra
khong thé hién tinh khang khuén (Bang 10), do
dé dugc st dung lam dung moéi trong cac thi
nghiém ti€p theo. Két qua thi nghiém cho thay
TTO c6 kha nang tic ché doi véi ca hai ching
vi khudn B. bronchiseptica da khang & tit ca cac
noéng do thu nghiém (Bang 10, Hinh 3, va Hinh
4). buong kinh vong v6 khuén ty 1é thuin véi
noéng do TTO, dao dong trong khoang tti 7,3 dén
24 mm. O néng d6 thip nhit (5 mg/mL), dudng

kinh vong v6 khuén ttt 7,33 - 9,83 mm. O nong
dd cao nhit (60 mg/mL), duong kinh vong vo
khuén tu 22,00 - 23,33 mm. Bit d4u ti ndong do
20 va 40 mg/mL hoat tinh khdng khuén ctia TTO
da tuong duong véi khang sinh amikacin trén
chtng ca hai chung B. bronchiseptica Bb3 va B.
bronchiseptica Bb4. Trén chiing B. bronchiseptica
Bb3 hoat tinh khang khudn cta TTO & nong
doé 60 mg/mL con hiéu qua hon so véi khang
sinh d6i chiing va sy khac biét nay c6 y nghia
vé mat thong ké (P < 0,01). Két qua thi nghiém
phu hop véi nghién ctiu ctia Cox & ctv. (2000).
Nghién ctiu nay cho raing TTO c6 kha néng tic
ché qud trinh h6 hdp va tang cudng tinh thim
ctia mang t€ bao vi khudn. Cu thé, & nong do
0,5% (v/v) TTO da tc ché ho hép caa vi khuidn
Staphylococcus aureus sau chi 10 phut tiép xuc,
dong thoi lam ting tinh thdm ctia mang té€ bao
sau 30 phut, day la hai co ché c6 kha nang gay
chét t&€ bao cao nhit ctia tinh ddu tram tra ¢ ndng
do tc ché t6i thiéu.
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Bang 10. Duong kinh vong v6 khudn (mm) cta tinh dau tram tra (TTO) déi v6i B. bronchiseptica ,,,
va B. bronchiseptica ,,,

Néng do (mg/mL) B. bronchiseptica ,,, B. bronchiseptica ,,
5 9,83a + 0,29 7,33d £ 5,06
20 18,67b + 0,58 11,83d+ 0,29
40 18,83b + 0,76 19,33e £ 1,16
60 22,00c £ 1,00 23,33e £ 0,58
Amikacin (30 pg/mL) 18,67b + 0,58 20,67¢ + 0,58
DMSO 100% 0,00 = 0,00 0,00 = 0,00

Ghi chii: Cdc chii cdi (a, b, ¢, d, e) khdc nhau trong ciing mot cot biéu thi sy khdc nhau rdt c6 y nghia thong ké
vdi (P < 0,01) trén cd 2 chiing B. bronchiseptica.

\ — S— = —
Hinh 2. Vong v6 khudn ctia tinh d4u tram tra (TTO) va dimethylsulfoxide (DMSO) 100% (A),
khang sinh Amikacin (B) d6i v6i chung B. bronchiseptica ,,, trén moi trudng thach dia Mueller-
Hinton (MHA).

Hinh 3. Vong v6 khuén cta tinh d4u tram tra (TTO) va dimethylsulfoxide (DMSO) 100% (A),
khdng sinh Amikacin (B) déi véi chung B. bronchiseptica ,,, trén moi trudng thach dia Mueller-
Hinton (MHA).
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3.5. Xac dinh gia tri MIC va MBC caa TTO d6i
v6i hai chung B. bronchiseptica

Phuong phap pha lodng nong do dugc ap
dung d€ xac dinh gia tri MIC va MBC ctia TTO
trén hai chung B. bronchiseptica da khang khang
sinh. Két qua cho thay gia tri MIC ctia TTO d6i
v6ichting B. bronchiseptica ,, va B. bronchiseptica
s 140 1ot 12 0,08 va 0,04 mg/mL, trong khi gia
tri MBC la 0,156 mg/mL cho cd hai chiing.

Nghién ctiu cua Carson & ctv. (1995) cho
rang kha nang khang khuén cta TTO cha yéu
tu terpinene-4-ol, day cling la thanh phan chinh
cua tinh d4u. Terpinen-4-ol c6 hoat tinh khang
lai 12 loai vi khudn gay bénh dugc st dung trong
thi nghiém, trong khi d6 p-cymene khong biéu
hién hoat tinh khang khuén. Nghién ctu cta
Hammer & ctv. (1996) da chi ra rang, TTO cé
kha nédng tc ché hau hét cac vi khuidn Gram 4m
dugc tht nghiém, trong d6 Serratia marcescens
1a nhay nhét véi gia tri MIC 6 muc 0,25% (v/v)
va Pseudomonas aeruginosa cé gia tri MIC cao
nhit 1a 3% (v/v). biéu nay cho thdy TTO c6 thé
la mét lya chon hiéu qua cho viéc diéu tri cac
nhiém trung do vi khudn giy ra, dac biét khi
nhiéu chung vi khudn hién nay da trg nén khang
thudc. Nghién ctiu cia Inouye & ctv. (2001) cling
ghi nhan rang TTO cé thé tic ché cac vi khuin
giy bénh trén duong ho hap nhu Haemophilus
influenzae, Streptococcus pneumoniae v6i MIC
(w/v) lan lugt 14 0,16 va 0,32.

Két Luén va Dé Nghi

Tinh d4u tram tra (TTO) thu dugc c¢6 hiéu
suét trung binh dat 2,58% va thé€ hién hoat tinh
khang khuén d6i véi cac chung B. bronchiseptica
da khang. Gid tri nong d6 tic ché t6i thiéu (MIC)
dao dong tii 0,04 dén 0,08 mg/mL va nong do
diét khudn t6i thiéu (MBC) 1a 0,156 mg/mL.
biéu nay mé ra tiém ndng ting dung TTO trong

diéu tri nhiém trung do vi khuén khang thuéc
6 dong vat. Kha ning diét khudn vugt trdi cta
TTO mo ra trién vong ting dung rong rai trong
thu y, khong chi gitp gidi quyét van dé khang
khang sinh ma con thic ddy viéc st dung cac liéu
phap tu nhién trong cham sdc stic khoe vat nuoi.
Dé€ khai thac t6i da hiéu qua cta tinh dau, can
danh gia hoat tinh khang khuédn cta TTO trén
nhiéu loai vi khudn khang thuéc khéc, khong
chi giéi han & B. bronchiseptica, d€ xac dinh ro6
hon tiém néng ting dung cta tinh dau trong viéc
kiém sodt nhiéu bénh nhiém khudn hon niia.
Tu d6, nghién ctu va phat trién cac ché phim
c6 thanh phéan chinh la TTO nhu dung dich sat
khudn, thudc xit, hodc cic dang bao ché khac,
nham phong ngtia va hoé trg diéu tri cac bénh
nhiém khuén cho vt nudéi mét cach hiéu qua va

an toan.

L6i Cam Doan

Nhom téc gia thuc hién khong cé xung dot
vé lgi ich.

Loi Cam On

Nhoém téc gia chan thanh cdm on su ho trg ti
cac Khoa va Thay Co da tao diéu kién thuc hi¢n
dé tai nay.
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ABSTRACT

This study aimed to evaluate the effects of the barn temperature-
humidity index (THI) on milk yield and rumination index (RI) of
lactating Holstein Friesian cows at Nutimilk Dairy Farm between
July and September 2024. A total of 251 cows in four experimental
groups across four barns, including 78 high-yielding cows in barn
1, 57 high-yielding cows in barn 2, 59 postpartum cows in barn
1, and 58 postpartum cows in barn 2, were observed during the
experiment. Results showed that the temperature, humidity, and
THI exhibited significant variation (P < 0.001) among barns, cow
groups, and across different times of day. Average milk yield, RI,
and DMI differed significantly (P < 0.001) among the four cow
groups. Average milk yield also varied significantly (P < 0.001)
across the three milking shifts: highest in the morning (shift 1: 5:00
- 7:30 AM; 12.89 kg/cow), followed by in the evening (shift 3: 9:00 -
11:30 PM; 11.81 kg/cow), and lowest in the afternoon (shift 2: 1:00
- 3:30 PM; 11.23 kg/cow). Correlation analysis indicated that THI
was strongly and negatively associated (P < 0.01) with milk yield (r
=-0.95), RI (r =-0.89), and DMI (r = -0.57). In brief, these findings
demonstrate that THI within the barn has a substantial influence
on dairy cow performance, with strong negative correlations
observed between THI and milk yield, RI, and DMI during the
lactation cycle.

Cited as: Ho, L. V,, Ton, T. T., Doan, K. T., & Nguyen, H. T. (2026). Effect of in-barn temperature-
humidity index on the productivity and rumination index of lactating dairy cows. The Journal of
Agriculture and Development 25(4), 49-58.
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TOM TAT

Nghién ctiu dugc thuc hién nham danh gia anh hudng cta chi s6
nhiét &m (THI) trong chudng nuoi lén ning sudt va chi s6 nhai
lai (RI) ctia bo stia giai doan khai thac stia tai Trang trai Bo stia
Nutimilk Gia Lai tii thang 07 dén 09/2024. Nghién ctiu dugc thuc
hién trén 251 bo stia HF tli 4 nhém dang cho stia 6 4 khu chuéng
nuoi, gom nhoém nang sudt stia cao khu 1 (78 bo), nang sudt stia
cao khu 2 (57 bo), sau sinh khu 1 (58 bo) va sau sinh khu 2 (58
bo). Két qua cho thdy nhiét do, d6 dm va THI bién ddng rit 16n
(P < 0,001) & cac chuong nudi cho 4 nhém bo theo déi va & cac
thoi diém khac nhau trong ngay. Nang sudt stia, RI va lugng vat
chat kho tiéu thu (DMI) trung binh méi ngay khac nhau dang ké
(P <0,001) gitia 4 nhom bo. Nang suat siia trung binh ctia 4 nhém
bo thi khdc nhau r6 rét & 3 thoi diém vat stia trong ngay, cao nhat
lacal (5-7gio 30) dat 12,89 kg/bo, ké dén 1a ca 3 (21 - 23 git 30
dat 11,81 kg/ca va thap nhat la ca 2 (13 - 15 gio 30) dat 11,23 kg/
ca (P <0,001). Chi s6 THI c6 moi tuong quan nghich rat chac ché
(P < 0,01) v6i nang sudt stia (r = -0,95), RI (r =-0,89) va DMI (r =
-0,57). Nhin chung, s6 liéu trong nghién ctiu chi ra rang THI trong
chudng nuéi anh hudng 16n va ¢ tuong quan nghich chét ché dén
ndng sudt, RI va DMI trung binh méi ngay cta bo giai doan khai
thac sta.

kha nang tan nhiét (Yang & ctv., 2010). Chi s6
nhiét &m (THI) thudng dugc st dung nhu mot

Bién d6i khi hau ngay cang khac nghiét, lam
tang nhiét do moi trudng séng xung quanh va
gay stress nhiét cho bo siia, 1a mot thach thic l6n
ma nganh chdn nuo6i bo stta dang phai do6i mat
(Guo & ctv,, 2023). Stress nhiét 1a mot phan ting
sinh ly khong ddc hiéu cta vat nu6i déi véi moi
truong khi vat nuoi san sinh ra nhi€u nhiét hon

chi s6 quan trong d€ danh gid cang thing nhiét
(stress nhiét) trong chin nudi bo sita (Ammer &
ctv., 2018). Cac nghién ctu da chi ra rang nhiét
do moi truong/THI cao c6 thé dan dén su gia
tang dang ké nhiét d6 co thé, dong thaoi gidm thic
an tiéu thu vao va ning suit stia (Brown & ctv,,
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2005; Nguyen & ctv., 2018) bdi vi bo phai giam
an d€ giam stress nhiét (Ammer & ctv., 2018).

Khi gia tri THI tang 1én trén 72 thi lugng vat
chét kho tiéu thu (DMI) va ning sudt stia giam
dang ké (Ravagnolo & Misztal, 2000; West & ctv.,
2003; Nguyen va ctv., 2018). Stress nhiét cting c6
thé anh hudng dén hoat ddng nhai lai cia bo siia
khi chi s6 nhai lai hang ngay cua bo stta HF dugc
ghi nhéan bi gidm khi méi don vi THI ting 1én
khi trén ngudng téi han tli 76 - 77 (Soriani & ctv.,
2013). Méc du bién dong THI trong ngay anh
hudng 16n dén nang suét siia, chi s6 nhai lai (RI)
va DMI, nhung mtc d¢ bi stress nhiét va mtic anh
hudng 1én ning sudt stia ctia bo ¢ thé khac nhau
& cac vung chan nudi khac nhau (Bohmanova &
ctv., 2007; Briigemann & ctv., 2012; Carabafo &
ctv,, 2016). O Viét Nam, nghién ctiu gan day da
cho thdy rdng THI anh hudng rat 16n dén than
nhiét (r = -0,87), nhip thé (r = -0,93) va ning
sudt (r = -0,92) ctia dan bo stia lai HF (Nguyen va
ctv,, 2018); tuy nhién, van chua c6 bat ky nghién
ctiu nao danh gia anh hudng chinh xac ctia THI
hay tiéu khi hiu chudéng nuéi dén qua trinh nhai
lai ctia bo sita dugc nudi & Viét Nam.

Do d6, nghién ctiu dugc thuc hién nham
danh gia anh hudéng ctia THI trong chuéng nudi
lén nang suat, RI va DMI cuia bo dang khai thac
stia tai Trang trai Bo stia Nutimilk, tii d6 lam co
s& dé xudt nhiing giai phap nang cao hiéu qua
chdn nuoi cho dan bo tai trai néi riéng hay ca Gia
Lai/Viét Nam ndi chung.

2. Vit Liéu va Phuong Phap Nghién Ciu

2.1. Thoi gian va dia diém

Nghién ctiu dugc thuc hién tu 11/07/2024
dén 26/09/2024 tai Trang trai Bo stta Nutimilk,
toa lac tai xa Pak Ya, huyén Mang Yang, tinh
Gia Lai.

2.2. Phuong phap nghién ctiu va bé tri theo doi

Chon ngau nhién 4 nhém bo cho sitia trong
d6 c6 2 nhom bo vit siia ddu ky (ngay vat stia
la ti 31 - 90 ngay trong chu ky vit stia) & 2 trai
goém nhom nédng sudt stia cao khu 1 va nang sudt
stia cao khu 2; 2 nhém bo vit siia sau sinh (ngay
vat stia la tit 0 dén 30 ngay trong chu ky vat stia)
6 2 trai gobm nhom sau sinh khu 1 va sau sinh
khu 2. O 4 khu chuong nudi khac nhau tai trai va
c6 dinh viéc theo d6i mdi ngay d€ ghi nhan cac
thong s6 lién quan dén ti€u khi hdu chudng nuoi
(nhiét d6 va 4m do, tinh ra THI) dé danh gia su
anh hudng dén nang sut stia, chi s6 nhai lai (RI)
va lugng vét chét kho tiéu thu (DMI) trong sudt
thoi gian theo doi. Thyc hién trén tong 251 bo
stta HF tli 4 nhém gom nhom néng sut siia cao
khu 1 (NSSCK1, 78 bo), ning sudt stia cao khu 2
(NSSCK2, 57 bo), sau sinh khu 1 (SSK1, 58 bo)
va nhom sau sinh khu 2 (SSK2, 58 bo).

May do kestrel 5000AG dugc st dung d€ do
6 thoi diém khac nhau (7, 9, 11, 13, 15 va 17 gio
+ 15 phut) trong 1 ngiy. O méi nhém bo, tién
hanh do ¢ 3 dia diém (d4u, gitia va cudi chudng),
va moi dia diém do hai vi tri. Vi tri 1 1a do trén
duong bo dlng dn, cich giong khod c6 bo
khoang 50 - 70 cm (cach mdt dat khoang 1 m),
va vi tri thi 2 14 do trén ché bo ndm va do & vi
tri ngang nguc bo nam véi chiéu cao cach mat
dat 30 - 50 cm. C6 dinh may trong 10 gidy trudc
khi ghi nhan s6 liéu d€ ddm béo 6n dinh may va
phan anh dung ti€u khi hau chudéng nuéi.

2.3. Cac chi tiéu theo doi

Nang sudt stia trung binh trong mot ngay (kg/
bo): San lugng siia téng cong ctia ba lan vit cach
nhau khoang 7 - 8 gi®, gom ca 1 (5 dén 7 gis 30),
2 (13 dén 15 gio 30) va 3 (21 dén 23 gid 30) clia
moi nhom bo.
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Nhiét do va &m do: Stt dung mdy do tiéu khi
héu chudng nudi thong dung Kestrell 5000 AG
dé do tryc tiép tai trai.

Chi s6 THI: Dya vao két qua do nhiét do va
dm d¢ & dau, gitia va cudi chudng véi chiéu cao
cach nén 1,5 m dé tinh ra THI, v6i THI = T (°F)
-0,55* (100 - RH%)/100 * (T - 58) (Ingraham &
ctv.,, 1974; Nguyen & ctv., 2018). Trong do: T la
nhiét d6 khong khi (°F) va RH 1a 4m d¢ tuong
déi cua khong khi (%).

Chi sf Ingraham 6 nhai lai (RI, phat/ngay):
St dung hé thong SCR Afflex ctia My, gom thiét
bi theo doi dugc thiét ké c6 diy deo dugc gan
trén c6 cua bo, hé thdng thu nhén tin hiéu dugc
truyén vé hé thong doc phan tich dit liéu.

Lugng vat chat kho tiéu thu (DMI): DMI (kg/
ngay) = (lugng thiic an cho an x ty 1¢ % DM ctia
thtic dn) - (lugng thic an thtia x ty 1é % DM cua
thiic dn thia).

2.4. Xii Iy 56 liéu

S6 liéu dugce thu thap va xti ly bang phan mém
Microsoft Excel 2016 va Minitab 16.2 (Minitab
Inc., Stage College, Pennsylvania, PA, USA) theo
bé tri thi nghiém hoan toan ngau nhién 1 yéu
t0. Cac gia tri dinh lugng (X + SD) dugc so sanh
bang phuong phdp phéan tich phuong sai (One-
way ANOVA) theo sau bang tric nghiém Tukey
v6i khac biét c6 y nghia khi P < 0,05. Hé s6 tuong
quan (r) tii mo hinh tuong quan Pearson dugc ap
dung d€ ndi 1én sy tuong quan gitia hai bién s6.

3. Két Qua va Thao Luin

3.1. Cac thong s6 tiéu khi hiu tai cac thoi diém
khac nhau trong ngay
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Nhiét do chuong nudi cta 4 nhém bo tai
cac thai diém khéc nhau trong ngay & cac khu
chuéng nudi la khac nhau, trung binh ctia cac
khu chuong nuéi nay dat mtc cao nhét la lac
15 gid (28,69°C), ké dén lac 13 gio (28,26°C), 11
gios (27,78°C), 17 gid (26,61°C), 9 gidy (25,62), va
thap nhat luc 7 gio (24,23°C) (P < 0,001; Bang
1). Am do trung binh ctia cdc khu chuéng nudi
cao nhit ¢ thoi diém 7 gio (89,58%), ké dénla 9
gios (83,41%), 17 gios (79,79%), 11 gid (76,37%),
13 gio (74,9%) va thdp nhat 1a 15 gio (73,8%)
(P < 0,001). Chi s6 THI trung binh ctia cac khu
chudng nudi cao nhat & thai diém 15 gis (79,7),
ké dén 1a 13 gio (79,11), 11 gid (78,85), 17 gid
(77,14), 9 git (76,87) va thap nhét la 7 git (74,54)
(P <0,001). Két qua nghién ctiu nay tuong duong
v6i két qua ghi nhén ctia Nguyen (2017) & trai bo
stia tai tinh Gia Lai va thap hon ctia Nguyen &
ctv. (2018) & trai bo stia tai Thanh phé H6 Chi
Minh. Nguyen (2017) da chi ra rang dan bo stia
nuoi ¢ Gia Lai trong tinh trang s6c nhiét & thoi
diém tit 10 dén 19 gio véi THI tu 73,9 - 80,3 1a
ngudng ma dan bo trai qua stress nhiét 6 mtc
nhe (73 < THI < 79) va vua (80 < THI < 89)
(Armstrong, 1994). Nguyen va ctv. (2018) da cho
thdy rang THI & cac thoi diém danh gid trong
ngay bién thién rat 16n, lu6n nam & mdc kha cao
so v6i khuyén cdo cho bo stia, nén bo ludn trong

tinh trang bi stress nhiét nguy hiém, dic biétla &
nhiing thoi diém gio trua (ti 11 dén 14 gic moi
ngay v6i THI > 80). Khi THI tang lén trén 72
thi dan dén giam lugng DMI va giam san lugng
stia dang ké (Ravagnolo & Misztal, 2000; West
& ctv., 2003; Nguyen & ctv., 2018). Stress nhiét
ciing c6 thé anh hudng dén hoat dong nhai lai
ctia bo stia khi RI hang ngay ctia bo stia HF dugc
ghi nhén bi gidm khi mdi don vi THI tang 1én
khi trén ngudng t6i han > 76 (r = -0,32) (Soriani
& ctv., 2013).

3.2. Nang suat siia va chi s6 nhai lai 6 4 nhém
bo va gitia 3 ca vat sifa

Nang sudt stia trung binh moéi ngay cta 4
nhém bo c¢o su khéac biét rat 16n, cao nhit la
nhom NSSCK2 (39,55 kg/ngay), ké dén NSSCK1
(37,51 kg/ngay), SSK2 (35,64 kg/ngay) va thadp
nhat la SSK1 (30,54 kg/ngay) (P < 0,001; Bang
2). C6 thé 1a do su khéc biét vé nhiét do, &m d6
va THI & cac khu chuong nudi vi ngoai yéu to
giong thi THI cing anh hudng rit 16n dén nang
suat stia (Nguyen va ctv., 2018). Nhu vay, nang
sudt stfa trung binh da cai thién rat nhiéu & chan
nuoi trang trai 16n so véi trude day & chan nudi
bo stia § nong ho tai Ct Chi va Héc Mon la 11,99
kg/ngay da dugc khao sat nim 2017 (Nguyen va
ctv.,, 2017).

Bang 2. Su khac biét v€ ning sudt stia, chi s6 nhai lai va vat chit kho tiéu thu cua 4 nhém bo

Nhoém bo/Chi tiéu NSSCK1 NSSCK2 SSK1 SSK2
n (bo) 78 57 58 58 F
Ning suét sita (kg/ngay) 37,512 £ 1,27 39,55 + 1,36 30,544 + 2,95 35,64°+ 1,89 <0,001
Chi s6 nhai lai (phat/ngay) 475,37°+ 13,84 519,50* + 15,03 451,594+ 27,72 485,47°+ 16,27 < 0,001
DMI (kg/ngay) 21,76 + 0,73 22,05 +£ 1,07 18,29 + 1,09 18,72+ 1,29 < 0,001

Cdc chit cdi khdc nhau & cing mot hang cho thdy sy khdc biét c¢6 y nghia (P < 0,001). NSSCK1, Ndng sudt siia
cao khu 1I; NSSCK2, Ndng sudt stia cao khu 2; SSK1, Sau sinh khu 1; SSK2, Sau sinh khu 2; DMI, Vit chdt khé

tiéu thuy.
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Ss

Chi s6 nhai lai trung binh mdi ngay cta 4
nhém bo cling c6 su khdc biét rat 16n, cao nhat
la nhém NSSCK2 (519,5 phut/ngay), tiép dén la
NSSCK1 (475,37 phut/ngay), SSK2 (482,23 phut/
ngay) va thap nhat la SSK1 (451,59 phut/ngay)
(P < 0,001; Bang 2). Soriani va ctv. (2012),
Paudyal (2021) da béo cdo ring thoi gian nhai
lai trung binh & bo stia khong bi bénh va stress
dugc udc tinh khoang 463 phut/ngay, thap hon
két qua ghi nhan trong nghién ctu nay c6 thé la
do THI va kh4u phan an méi ngay.

Lugng DMI trung binh méi ngay cua 4
nhom bo ciing c6 su khac biét rat 16n, cao nhat
la NSSCK2 (22,05 kg/ngay), ké dén 1a NSSCK1
(21,76 kg/ngay), SSK2 (18,72 kg/ngay) va thép
nhat 1a SSK1 (18,29 kg/ngay) (P < 0,001; Bang
2). Hristov & ctv. (2004) da bao cdo rang DMI
trung binh mdi ngay ctia bo stta dang khai thac
stia 1a 22,1; tuong duong véi nhom NSSCKI1 va
NSSCK?2 trong nghién ctiu nay nhung cao hon
nhom SSK1 va SSK2 vi bo siia sau sinh thuong
6 stic an kém nén lugng thiic an tiéu thu cling
& muc thap.

Bang 3. Su khac biét vé nidng sudt siia ctia 4 nhom bo gitia 3 ca vat siia

Ca vit siia N (bo) X (kg/bo) SD (kg/bo) CV (%) P
Cal(5-7gid 30) 251 12,89a 3,41 26,82
Ca2(13-15gid 30) 251 11,23b 2,99 25,73 < 0,001
Ca 3 (21 -23gis 30) 251 11,81b 3,30 28,36

Chii cdi khdc nhau & ciing mot cot cho thdy sy khdc biét ¢6 y nghia (P < 0,001).

Néng sudt stia trung binh cta 4 nhom bo cé
su khac biét ro rét 6 3 thoi diém vat stia trong
ngay, cao nhatla ca 1 (12,89 kg/bo), ké dénlaca3
(11,81 kg/ca) va thap nhatla ca2 (11,23 kg/ca) (P
<0,001; Bang 3). Piéu nay phu hgp véi dién bién
nhiét do, dm do va THI trong 1 ngay & Bang 1 va
két qua trudc dé ctia Nguyen va ctv. (2018), Wu
va ctv. (2022). Wu va ctv. (2022) da ghi nhan rang
nang sudt stia cao hon dang ké & ca vat stia budi
sang khoang 2 - 3 kg/bo so véi ca vat stia budi
chiéu (P < 0,001), két qua nay tuong tu véi mot
nghién ctu trudc dé6 & TP HCM ciing cho thay
nang sudt stia § ca vat stia budi sang dat 9,02 kg/
bo va chi dat 4,99 kg/bo & ca vit stia budi chiéu
(P =0,001) (Nguyen va ctv., 2018). Nhu vay, s6
liéu nay khing dinh thém ring ngoai yéu t& vé
giong (HF thuan hay lai) thi cac yéu t6 khac nhu
giai doan trong chu ky stia, ngay cho stia hay tiéu

khi hau chuéng nuéi (THI) cling anh hudng l6n
dén dén nang suit stia, RI va DMI mdi ngay.

3.3. Méi tuong quan giita THI véi niang suit
stia, RI va DMI

Tl moé hinh tuong quan cho thay THI cé
tuong quan nghich rat chic ché (r = -0,95; P <
0,01; Hinh 1) v6i nang sudt siia, va phuong trinh
ndng sudt sita = 84,48 - 0,6176 THI. Nguyen &
ctv. (2018) ciing da cho thdy moi tuong quan
nghich rat chat ché gitia THI va ning sudt stia
voir = -0,92. Nghia la khi THI tang thi san lugng
stia giam, phut hgp véi két qua cua West va ctv.
(2003) ciing ghi nhén rdng san lugng stia giam
0,41 kg/ngay v6i moi di€ém THI tang 1én tii 69 va
ctia Ravagnolo & Misztal (2000) v6i méi don vi
THI tang lén khi THI 16n hon 72 thi nidng sudt
stia giam 0,2 kg/ngay.
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41 s 0,310386
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Hinh 1. Tuong quan gitia THI va ndng suit siia.

520 1 s 6,24422
R-Sq 80,3%

510 R-Sq(adj) 80,1%

P = 0,001
r=-0,89

500 A
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Chi s6 nhai lai (phat/ngay)

460

450 1
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THI trung binh Ngay

Hinh 2. Tuong quan gitia chi s6 THI va RI.

Két qua Hinh 2 cho thdy da c6 su tuong quan  véi két qua ctia Soriani & ctv. (2013) cho ridng RI
nghich rét chac ché (r =-0,89; P < 0,01) gitia THI =~ hang ngay giam khi méi don vi THI tang 1én tu
va RI v6i phuong trinh RI = 1.075 - 7,83 THI.  ngudng t6i han 76 (r = -0,32; P < 0,05).

Do do, khi gia tri THI tdng thi RI giam, phu hgp
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19 A ®

DMI tiéu thu (kg/con/ngay)

10 T T T T T T

S 1,54549
R-Sq 32,7%
R-Sq(adj) 31,8%

P =0,001
r=-0,57

71 72 73 74 75 76
THI

Hinh 3. Tuong quan gitia THI va DMI méi ngay.

Chi s6 THI ¢6 tuong quan nghich rit chic
ché (r = -0,57; P < 0,01; Hinh 3) véi DMI moi
ngay cua bo, va phuong trinh DMI méi ngay =
66,44 - 0,67 THI. Do d¢6, khi THI tdng thi DMI
giam, phtt hop véi két qua cia West & ctv. (2003)
khi THI > 72,1 dan dén DMI giam 0,45 kg/ngay
cho mdi don vi THI tang lén la do khi THI tang
lén thi lam cho bo ting than nhiét va tang stress
nhiét, lam tc ché kha nidng thu nhan thic dn cta
bo (Nguyen & ctv., 218).

4. Két Luan

Chi s6 nhiét 4m (THI) trong chudng nu6i anh
hudng l6n va c6 tuong quan nghich chat ché dén
ndng sudt, chi s6 nhai lai va lugng vat chat kho
tiéu thu trung binh mdi ngay ctia bo giai doan
khai théc siia.

L&i Cam Doan

Nhém tac gid cam doan bai bao chua dugc
cdng bo trong bat ky nghién ctiu nao va khong co
bat ky mau thuan nao gitia cac tac gia.

Loi Cam On

Nhom tac gia chan thanh cam on Truong Dai
hoc Nong Lam TP. HCM va Trang trai Bo stia
Nutimilk da hé trg thuc hién nghién ciu.
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A retrospective study examining the use of machine learning models to diagnose chronic kidney
disease in cats, utilizing hematological and blood biochemistry data
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ARTICLE INFO ABSTRACT

Research Paper The study was conducted from February 2025 to August 2025 at
veterinary clinics in Ho Chi Minh City, Vietnam. This retrospective
study analyzed hematological and blood biochemistry data from
60 cats (30 healthy and 30 with chronic kidney disease-CKD) to
Accepted:  October 01, 2025 evaluate the efficacy of machinelearning (ML) modelsin diagnosing

CKD and identifying biomarkers. Parameters included red blood
Keywords cell count (RBC), hemoglobin (HGB), hematocrit (HCT), white

Received: August 12, 2025
Revised: September 24, 2025

Blood biochemistry blood cell count (WBC), neutrophil count (Neu#), eosinophil
Cats count (Eos#), lymphocyte count (Lym#), monocyte count (Mon#),
Creatinine platelet count (PLT), alanine aminotransferase (ALT), aspartate
) aminotransferase (AST), blood urea nitrogen (BUN), creatinine
Kidney (Crea), total protein (TP), albumin (ALB), and glucose (GLU).
Machine learning Data were preprocessed and split into 80% training and 20%
Carsaron o testing sets. Seven ML models [Logistic Regression, K-Nearest
Neighbors (KNN), Decision Tree, Random Forest, Gradient

Dang Hoang Dao Boosting, Support Vector Machine (SVM), and Naive Bayes] were
Email: assessed using accuracy, sensitivity, specificity, F1-score, and area
dh.dao@hutech.edu.vn under the curve (AUC). The SVM, Logistic Regression, and KNN

achieved 92% accuracy, with SVM yielding the highest AUC (0.98).
Decision Tree, Random Forest, and Naive Bayes performed less
effectively (75 - 83%), often producing false positives. Creatinine
was the most influential biomarker (importance score: 1,178),
followed by Mon#, AST, Neu#, and WBC. The Crea, WBC, Neu#,
ALT, and AST showed significant differences (P < 0.01) between
healthy and CKD cats. In brief, ML, particularly SVM, holds
promise for supporting the early diagnosis of CKD and enhancing
clinical decision-making.

Cited as: Dang, D. H., Tran, C. D., & Tran, B. T. (2026). A retrospective study examining the use
of machine learning models to diagnose chronic kidney disease in cats, utilizing hematological and
blood biochemistry data. The Journal of Agriculture and Development 25(4), 59-73.
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Nghién ciu hoi ctiu vé€ ing dung md hinh hoc may trong chidn doan bénh thin man tinh 6 méo
dua trén dii liéu sinh ly va sinh héa mau
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1. D4t Vin Dé

Bénh than man tinh (CKD) la mét bénh ly
phd bién & meo, dic biét & meo cao tudi, voi ty 1é
mac lén dén 30 - 50% & meéo trén 15 tudi (Bartges,
2012). CKD & meo gay suy giam tinh trang stic

TOM TAT

Nghién ctiu dugc thuc hién tu thang 2/2025 dén 8/2025, tai cac
phong kham tha y & Thanh phé H6 Chi Minh, Viét Nam. Nghién
ctiu hdi ctiu phan tich dii liéu sinh Iy va sinh héa mau ctia 60 meo
[30 khoe manh va 30 méc bénh thian man tinh (CKD)] dé danh
gia hiéu qua hoc may (ML) trong chidn dodn CKD va xac dinh chi
s6 sinh hoc. Cac chi s6 gom hong cau (RBC), Hemoglobin (HGB),
hematocrit (HCT), bach cdu (WBC), bach cdu trung tinh (Neu#),
bach ciu ua axit (Eos#), t€ bao lympho (Lym#), bach cdu don nhan
(Mon#), tiéu cau (PLT), alanine aminotransferase (ALT), aspartate
aminotransferase (AST), ni-to trong urea huyét (BUN), Creatinine
(Crea), protein tong s6 (TP), albumin (ALB) va glucose (GLU).
Dii liéu dugc tién xti Iy, chia 80% huén luyén va 20% kiém tra. Bay
mo hinh ML [Logistic Regression, K-Nearest Neighbors (KNN),
Decision Tree, Random Forest, Gradient Boosting, Support Vector
Machine (SVM), Naive Bayes] dugc danh gid qua d¢ chinh xac, o
nhay, do dac hiéu, F1-score va dién tich dudi dudng cong (AUC).
M6 hinh SVM, Logistic Regression, KNN dat d¢ chinh xac 92%,
v3i SVM ¢6 AUC cao nhit (0,98). Decision Tree, Random Forest,
Naive Bayes kém hon (75 - 83%), dé tao duong tinh gia. Creatinine
1a chi s6 quan trong nhat (hé s6 anh hudng: 1.178), tiép theo la
Mon#, AST, Neu#, WBC. Céc chi tiéu Crea, WBC, Neu#, ALT va
AST khac biét dang ké (P < 0,01) gitia méo khoe va meo bénh.
Tom lai, ML, dic biét SVM, htia hen hd trg chdn dodn sém CKD,
nang cao quyét dinh lam sang.

khoe tong thé va lam réi loan nhiéu chi tiéu sinh
ly va sinh hda mau, bao gom creatinine, uré,
phosphate, canxi, cing v6i cac chi s6 huyét hoc
lién quan dén tinh trang thi€éu mau (Chakrabarti
& ctv., 2013; Hokamp & Nabity, 2016). Tuy nhién,
nhiing bién d6i nay thuong dién ra am tham va

Tap chi Nong nghiép va Phdt trién 24(5)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh

61

chi r6 rét & giai doan mudn, han ché kha nang
chén doan sém bang phuong phép truyén théng
(Elliott & Barber, 1998; Sparkes & ctv., 2016).

Trong nhiing nam gan day, hoc may (ML)
da tr¢ thanh cong cu tiém ndng trong y hoc
thu y, cho phép phén tich lugng l6n di liéu lam
sang d€ phat hién cidc mau déc trung ctia bénh
(Banzato & ctv., 2018; Bradley & ctv., 2019). Céac
thuat toan nhu Random Forest, Support Vector
Machine (SVM) va Gradient Boosting da chiing
minh hiéu qué trong phéan loai va du doan tién
trién CKD & meéo (Bradley & ctv., 2019; Biourge
& ctv., 2020). ML khong chi phan biét meo khoe
manh va méo miac CKD ma con xic dinh céc
chi s6 sinh hoc quan trong, hoé trg chidn doan
sém va tién lugng bénh (Vanden & ctv., 2025).
Tuy véy, han ché vé b dii liéu 16n va tinh bién
thién sinh hoc gitia cac cd thé van la thach thic
(Beam & Kohane, 2018; Esteva & ctv., 2019). Do
do, nghién ctiu nay nham ap dung ML d€ chin
doan CKD va xac dinh nhiing chi s6 sinh ly, sinh
héa mau thay d6i ro nhat, hudng t6i phat trién
hé thong ho trg ra quyét dinh 1am sang chinh xac

va hiéu qua.
2. Vit Liéu va Phuong Phap Nghién Ciu

2.1. Thoi gian va dia diém
Thoi gian: Nghién ctu dugc tién hanh tu
thang 2 dén 8 nam 2025.

bia diém nghién cttu: Ly mau va thu thap
dii liéu sinh ly, sinh héa mau meo tai cdc phong
kham Thu y khu vuc Thanh phé H6 Chi Minh.

2.2. Thiét ké nghién ciu

Nghién ctiu dugc thiét ké theo dang mo ta -
phén tich hoi ciu nhdm ting dung cdc moé hinh
hoc méy (Machine Learning) trong chin doan

CKD va xdc dinh cdc chi tiéu sinh ly, sinh hoa
mau cd y nghia ddc trung cho bénh ly nay.

Di liéu dugc thu thap ti ho so xét nghiém
madu ctia méo khde manh va méo méc bénh than
da dugc chdn dodn xdc dinh bang phuong phéap
lam sang va can lam sang tai cdc phong kham
Thu y khu vuc Thanh phé H6 Chi Minh.

2.3. Doi tugng khao sat

béi tugng: Tat cac cac thé meo c¢b do tudi
dudi 6 thang tudi, tii 6 thang tudi dén 2 ndm tudi
va trén 2 ndm tudi; vé gidi tinh ca duc va cai;
phuong thtic nudi bao gobm nudi nhét va nudi
tha; giong meo ghi nhdn ca noi va ngoai dén
kham va kiém tra stic khoe tai cac phong kham.

Tiéu chuin chon mau gébm: Nhém méo khoe
- khong cé dau hiéu lam sang, xét nghiém sinh
ly sinh va sinh héa mau trong giéi han tham
chiéu va khong c6 tién stt bénh than; nhém meo
bénh CKD - dugc chin dodn x4c dinh bdi bac si
thd y dya trén triéu chiing lam sang nhu chan
an, sut can, da niéu, mat nudc; vé€ can lam sang
uré huyét cao, mau nhiém toang, thiéu mau va
dic biét protein niéu dai ding (0,2 - 0,4) 1am gia
tang t6c do tién trién CKD do tang ap luc cau
than (Lees & ctv,, 2005). Tiéu chudn loai trii:
mau thiéu > 30% di liéu hodc méo mic bénh hé
thong khéc (viém nhiém nang, bénh gan man,
bénh chuyén hoa).

2.4. Bién s0 nghién ciiu

Nghién ctiu nay tién hanh phan tich cac chi
tiéu huyét hoc bao gom Red Blood Cell count
(RBC), Hemoglobin (HGB), Hematocrit (HCT),
White Blood Cell count (WBC), Neutrophil
count (Neu#), (Eos#),
Lymphocyte count (Lym#), Monocyte count
(Mon#) va Platelet count (PLT). Pong thai, cac

Eosinophil count
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chi tiéu sinh hoa cling dugc danh gid bao gom
Alanine Aminotransferase (ALT), Aspartate
Aminotransferase (AST), Blood Urea Nitrogen
(BUN), Creatinine (Crea), Total Protein (TP),
Albumin (ALB) va Glucose (GLU).

Bién muc tiéu (Label) dugc xac dinh dya trén
chén doan lam sang: 0 = meéo khoe, 1 = meéo bi
bénh thin man.

2.5. Tién xti ly va lam sach dii liéu

Dii liéu dugc xu ly biang cich chudn hoa tén
bién (loai boé khoang trang, ky tu dic biét, cha
thich), kiém tra va xu ly gia tri thiéu (ty 1é < 5%
thay bang trung vi, > 30% loai bd mau), ma hoéa
nhan thanh dang nhi phén (0 = khoe, 1 = bénh),
va chudn hoa cac bién bang StandardScaler dé
dua vé thang do z-score, ho trg t6i uu cho cac
mo hinh nhay véi khoang cach.

2.6. Chia tap dii liéu

Tap di liéu gdbm 60 mau (30 meéo khoe va 30
meo bénh than), dugc chia theo ty 1&¢ 80% tap

huén luyén (48 mau) va 20% tap kiém tra (12
mau) bang phuong phép train-test split dé git
nguyén til¢ 16p (Han & ctv,, 2022). Qua trinh chia
ngau nhién dugc c6 dinh (random_state = 48)
nhdm dam bao tai lap. Trén tdp huin luyén, ap
dung k-fold cross-validation (k = 5) dé kiém soat
overfitting va danh gia d¢ 6n dinh ciia mo hinh.

2.7. Xt Iy di lidu

Dii liéu dugc quan ly bang Microsoft Excel
va phén tich bang phan mém Python. Qua trinh
hudn luyén moé hinh hoc may dugc thuyc hién
v6i cac thuét toan bao gom: Logistic Regression,
K-Nearest Neighbors (KNN), Decision Tree va
Random Forest, Gradient Boosting, Support
Vector Machine (SVM), va Naive Bayes. Dung
t-test d€ so sanh cac chi tiéu sinh ly sinh héa
ctia 2 nhom bién ddc lap (nhom meéo khoe va
meéo bénh).

3. Két Qua va Thao Luan

Bang 1. Két qua danh gia mo hinh Logistic Regression trén tap kiém tra

Dic tinh D6 chinh xac D6 nhé Diém F1 Tap kiém tra
Meéo khoe 0,86 1,00 0,92 6,0
Meo bénh 1,00 0,83 0.91 6,0
Do chinh xac tong thé 0,92 12,0
Trung binh Macro 0,93 0,92 0,92 12,0
Trung binh trong s6 0,93 0,92 0,92 12,0

Qua Béang 1, ta thdy mdé hinh Logistic
Regression dat do chinh xac téng thé 1a 92% trén
tap kiém tra (11/12 mau dugc phéan loai dung).
Precision cho nhém méo khoe 13 0,86 (6/7 mau
dugc du doan la khoe thuc sy khoe), trong khi
Precision cho nhém meéo bénh 1a 1,00 (tat ca cac
mau dugc du dodn la bénh déu thuc su bénh).

biéu nay cho thdy mo hinh c6 kha nang phan loai
meéo bénh t6t hon méo khoe. Recall cho nhém
méo khoe 1a 1,00 (tat ca meo khoe déu dugc phan
loai diing), trong khi Recall cho nhém meo bénh
la 0,83 (5/6 méo bénh dugc phan loai dung). F1-
score cho c¢& hai nhém déu cao (0,92 va 0,91), cho
théy su can bang gitia Precision va Recall.
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ROC Curve - Logistic Regression
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Hinh 1. Dudng cong ROC (Receiver Operating
Characteristic) cia mo hinh Logistic Regression

(Ngudng toi uu (Youden) = 0,8; ] = 0,83; Se = 0,83;

Spe = 1,0).

buong cong ROC (Receiver Operating
Characteristic) cia m6 hinh Logistic Regression
cho thay kha nang phén biét tot gitta méo khoe
va meo bénh, véi dién tich dudi duong cong
(AUC) la 0,94 (Hinh 1). Ngudng Youden téi uu
la 0,8; tuong ting v6i do nhay la 0,83 va do dac
hiéu la 1,0. Biéu nay c6 nghia 13, & ngudng nay,
mo hinh c6 thé phat hién 83% s6 méo bénh va

Logistic Regression - Confusion Matrix

Actual

Predicted

Hinh 2. Ma tran nham lan ctia m6 hinh Logistic
Regression.

loai bd hoan toan céc trudng hgp duong tinh
gia (meo khoe bi chdn doan nhdm la bénh).

Qua Hinh 2, cho thiy ma trdn nham lan cho
thay mo hinh Logistic Regression phén loai diing
6/6 meéo khoe va 5/6 meéo bénh. Méo bénh bi phan
loai nhdm la méo khde. Diéu nay cé thé 1a do su
tuong dong vé cac chi s6 sinh ly va sinh héa mau
gitia meo bénh & giai doan dau va meo khoe.

Bang 2. Két qua danh gid mo6 hinh K-Nearest Neighbors (KNN) trén tap kiém tra

Dic tinh Do chinh xéc Do nhé Diém F1 Tap kiém tra
Meéo khoe 0,86 1,00 0,92 6,0
Meéo bénh 1,00 0,83 0,91 6,0
Do chinh xdc tong thé 0,92 12,0
Trung binh Macro 0,93 0,92 0,92 12,0
Trung binh trong s 0,93 0,92 0,92 12,0

Tuong tu nhu Logistic Regression, md
hinh KNN ciing dat d¢ chinh xac t6ng thé cao
(92%) trén tap kiém tra thé hién qua (Bang 2).
Precision va Recall déu t6t cho ca hai nhém,

v6i F1-score tuong duong (khoang 0,91 - 0,92).
biéu nay cho thdy KNN la mot lya chon thay
thé kha thi cho Logistic Regression trong viéc
chén doan CKD & meo.
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ROC Curve - KNN
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Hinh 3. Dudng cong ROC (Receiver Operating

Characteristic) cia mo6 hinh K-Nearest Neighbors

(KNN) (Ngudng t6i uu (Youden) = 0,6; ] = 0,83;
Se =0,83; Spe = 1,0).

Hinh 3 cho thay dudng cong ROC ctia md
hinh KNN c¢6 AUC la 0,92, thdp hon mét chit so
v6i Logistic Regression (0,94). Ngudng Youden
toi uu la 0,6 v6i do nhay 0,83 va do dac hiéu 1,0.
Mic du, AUC thip hon, nhung KNN van cé kha
nang phan biét tot gitia meo khoe va meo bénh.

KNN - Confusion Matrix
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Hinh 4. Ma trdn nhdm lan cia mo6 hinh
K-Nearest Neighbors (KNN).

Hinh 4 cho thdy ma trdn nhim lan cta KNN
tuong tu nhu Logistic Regression, v6i mdt meo
bénh bi phan loai nhim la méo khoe. Diéu nay
cho thdy ca hai mé hinh déu c6 xu huéng mac 16i
tuong tu.

Bang 3. Két qua danh gia mo hinh Decision Tree trén tap kiém tra

Dic tinh Do chinh xac D6 nhé Diém F1 Tap kiém tra
Meo khoe 1,00 0,67 0,80 6,0
Meo bénh 0,75 1,00 0,86 6,0
Do chinh xdc tong thé 0,83 12,0
Trung binh Macro 0,88 0,83 0,83 12,0
Trung binh trong s6 0,88 0,83 0,83 12,0

Mo hinh Decision Tree c6 d¢ chinh xac tdng
thé thap hon (83%) so véi Logistic Regression va
KNN dugc trinh bay qua (Bang 3). Mic du, Recall
cho nhém meéo bénh la 1,00 (tat cA méo bénh
déu dugc phan loai dung), nhung Precision cho

nhom nay chi la 0,75 (mot s6 méo khde bi phan
loai nham la bénh). Diéu nay, cho thdy moé hinh
Decision Tree c6 xu hudng overfitting va tao ra
nhiéu duong tinh gia.
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Hinh 5. Dudng cong ROC (Receiver Operating
Characteristic) cia mo hinh Decision Tree
(Ngudng toi uu (Youden = 1,0; ] = 0,67; Se = 1,05
Spe = 0,67).

Hinh 5 cho thdy ring dudng cong ROC ctia
mo hinh Decision Tree ¢c6 AUC la 0,83, thap
hon dang ké so véi Logistic Regression va KNN.
Ngudng Youden téi uu la 1,0, véi d nhay 1,0 va
d¢ dic hiéu 0,67. Diéu nay, khing dinh raing mo
hinh Decision Tree c6 thé phat hién tit cd méo
bénh, nhung dong thoi ciing phan loai nham
nhiéu meo khoe.

Predicted

Hinh 6. Ma tran nhim 1an ctia mo6 hinh
Decision Tree.

Hinh 6 cho thdy ma tran nham 14n ctia m6 hinh
Decision Tree da phén loai dliing tit ca meo bénh,
nhung lai phan loai nham 2 meo khoe la bénh.
Diéu nay khéng dinh ring mo hinh Decision Tree
¢6 xu hudng tao ra nhiéu duong tinh gia.

Bang 4. Két qua danh gia mo hinh Random Forest trén tap kiém tra

Dic tinh Do chinh xéc D6 nhé Diém F1 Tap kiém tra
Meéo khoe 0,80 0,67 0,73 6,0
Meo bénh 0,71 0,83 0,77 6,0
Do chinh xdc tong thé 0,75 12,0
Trung Binh Macro 0,76 0,75 0,75 12,0
Trung binh trong s6 0,76 0,75 0,75 12,0

Tuong tu nhu moé hinh Decision Tree, mo
hinh Random Forest cling ¢6 d¢ chinh xac tong
thé tuong déi thip (75%) dugc trinh bay qua

(Bang 4). Precision va Recall déu khong cao, cho
thay mo hinh khong hoat dong tot trén tap di liéu
nay.
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Hinh 7. Dudng cong ROC (Receiver Operating

Characteristic) cia mo hinh Random Forest
(Ngudng toi uu (Youden) = 0,88; ] = 0,83; Se =
0,83; Spe = 1,0).

Hinh 7 cho thdy dudng cong ROC ctia Random

Forest c6 AUC la 0,94; cao hon Decision Tree
nhung van thdp hon Logistic Regression va KNN.

biéu nay, ciing cho thdy rang m6 hinh Random

Forest c6 kha nang phéan biét gitia meo khoe va

Predicted

Hinh 8. Ma trdn nhdm lan cia mo6 hinh
Random Forest.

meo bénh t6t hon mo hinh Decision Tree, nhung
van khong hiéu qua bang cac moé hinh tuyén tinh.

Hinh 8 cho thdy ma tran nham lan ctia Random
Forest mo hinh phan loai nhdm ca méo khoe va
meo bénh, cho théy hiéu sudt khong 6n dinh.

Bang 5. Két qua danh gia moé hinh Gradient Boosting trén tap kiém tra

Dic tinh Do chinh xac D6 nhé Diém F1 Téap kiém tra
Meéo khoe 1,00 0,67 0,80 6,0
Meo bénh 0,75 1,00 0,86 6,0
Do chinh xdc tdng thé 0,83 12,0
Trung binh Macro 0,88 0,83 0,83 12,0
Trung binh trong s6 0,88 0,83 0,83 12,0

Bang 5 cho thdy mo hinh Gradient Boosting

c6 két qua tuong tu Decision tree, do chinh xac

83%, Recall meo bénh 100% nhung do chinh xac
(Precision) cia nhém nay chi 0,75; cho thay c6
tinh trang duong tinh gia.
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Hinh 9. Dudng cong ROC (Receiver Operating
Characteristic) cia mo hinh Gradient Boosting
(Ngudng toi uu (Youden) = 1,0; ] = 0,67; Se = 1,0;
Spe = 0,67).

Hinh 9 cho th4y dudng cong ROC cua
Gradient Boosting c6 AUC la 0,83, tuong tu mo
hinh Decision Tree. Ngudng Youden t6i uu la
1,0, v6i do nhay 1,0 va do dic hiéu 0,67. Diéu
nay cho thdy Gradient Boosting tuong tu mo
hinh Decision Tree c6 thé phat hién tit ca meo
bénh, nhung dong thoi ciing phan loai nham
nhiéu méo khoe.

Hinh 10. Ma trdn nham 1an ctia md6 hinh
Gradient Boosting.

Ma tr4n nhdm lan cta Gradient Boosting
(Hinh 10) cho thdy mé hinh phéan loai dung
tdt ca méo bénh, nhung lai phan loai nhdm 2
meéo khoe 1a bénh. Diéu nay khéng dinh ring
Gradient Boosting c¢6 xu huéng tao ra nhiéu
duong tinh gia.

Bang 6. Két qua danh gia mo hinh Support Vector Machine (SVM) trén tip kiém tra

Dic tinh Do chinh x4c Do nhé Diém F1 Tép kiém tra
Meéo khoe 0,86 1,00 0,92 6,0
Meéo bénh 1,00 0,83 0,91 6,0
Do chinh xdc tng thé 0,92 12,0
Trung binh macro 0,93 0,92 0,92 12,0
Trung binh trong s6 0,93 0,92 0,92 12,0

Qua két qua Bang 6 cho thdy mo6 hinh
Support Vector Machine (SVM) dat d¢ chinh
xac tong thé cao (92%) trén tap kiém tra, tuong
tu nhu Logistic Regression va KNN. Precision

va Recall déu t6t cho ca hai nhém, véi Fl-score
tuong duong (khoang 0,91 - 0,92). Diéu nay cho
thidy SVM la mot lya chon t6t cho viéc chdn dodn
CKD & meéo.
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ROC Curve - SVM
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Hinh 11. Budong cong ROC (Receiver Operating
Characteristic) cia m6 hinh Support Vector
Machine (SVM) (Ngudng t6i uu (Youden) = 0,4;
J = 1,0; Se = 1,0; Spe = 1,0).

budng cong ROC ctia m6 hinh SVM (Hinh
11) c¢6 AUC la 1,00, cao nhat trong s6 cac mo
hinh. Piéu nay cho thdy SVM c6 kha nang phan
biét tot nhat gitia meéo khde va méo bénh.

Ma tran nham lan caa SVM (Hinh 12) tuong
tu nhu Logistic Regression va KNN, véi 1 meo
bénh bi phén loai nhim la meéo khoe.

SVM - Confusion Matrix
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Hinh 12. Ma trdn nham 1an ctia md6 hinh
Support Vector Machine (SVM).

Mo hinh Naive Bayes c6 d) chinh xac tong thé
thap hon (83%) so v6i Logistic Regression, KNN
va SVM (Bang 7). Méc du, Recall cho nhém meéo
bénh la 1,00, nhung Precision cho nhom nay
chila 0,75. Diéu nay cho thiy Naive Bayes c6 xu
hudng tao ra nhiéu duong tinh gia.

Bang 7. Két qua danh gia mo hinh Naive Bayes trén tip kiém tra

Dic tinh D6 chinh xac D6 nhé Diém F1 Tap kiém tra
Meo khoe 1,00 0,67 0,80 6,0
Meo bénh 0,75 1,00 0,86 6,0
Do chinh xdc tdng thé 0,83 12,0
Trung binh macro 0,88 0,83 0,83 12,0
Trung binh trong s6 0,88 0,83 0,83 12,0
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Hinh 13. buong cong ROC (Receiver Operating
Characteristic) cia m6 hinh Naive Bayes
(Ngudng toi uu (Youden) = 0,51; ] = 0,67; Se = 1,0;
Spe = 0,67).

Hinh 13 cho thay duong cong ROC ctia Naive
Bayes c6 AUC 1a 0,81, thap nhat trong s6 cac mo
hinh. Diéu nay, cho thdy mé hinh Naive Bayes c6
kha nang phén biét kém nhat gitia méo khoe va
meo bénh. Hinh 14 cho thdy ma tr4n nham lan
ctia Naive Bayes da phéan loai nhdm nhiéu meo
khoe la bénh.

Hinh 15 cho thdy Duong cong ROC clia
SVM dat AUC = 1,00, vugt troi so v6i Logistic
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Hinh 15. So sanh dudng cong ROC (Receiver
Operating Characteristic) ctia cac mo hinh.

08 10

Logistic Regression

Decision Tree

Random Forest

Gradient Boosting

Naive Bayes

Hinh 14. Ma trdn nham lan ctia mé6 hinh Naive
Bayes.

Regression (0,94), KNN (0,92), Random Forest
(0,94), Decision Tree (0,83), Gradient Boosting
(0,83), va Naive Bayes (0,81) trong chidn doan
CKD & méo. SVM t6i uu hoa phan biét véi TPR
=1,0 va FPR = 0,0 (nguéng Youden = 1,0), trong
khi cdc mé hinh khdac bi han ché béi overfitting
hodc gia dinh khéng pht hgp (John va ctv., 2010).

So sanh doé chinh xac gilta cac mé hinh

0.9444
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0.9167

0.9444

SVM

1.0000|
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T T T T
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Hinh 16. So sdanh d06 chinh xac ctia cic mo hinh.
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Hinh 16 cho thdy SVM cao nhit vé mtic do
chinh xdc ~0,92, phu hgp AUC = 1,00 (Hinh
15), nho t6i vu hoa siéu phang (Vapnik, 2013).
Logistic Regression va KNN dat ~0,92, Random

Forest va Gradient Boosting ~0,83 - 0,85,

Decision Tree va Naive Bayes ~0,83. SVM t6i uu
cho CKD & méo (dd chinh xadc ~0,92), v6i Crea,
WBC, Neu#, ALT, AST (P < 0.01) quan trong
(Chakrabarti & ctv., 2013).

Bang 8. Top 10 chi s6 anh hudng nhat dén du doan bénh than theo mé hinh Support Vector Machine

Xép hang Chi s6 Hé s6 anh hudng
1 Creatinine 1,178
2 Bach cau don nhan (Mon#) 0,824
3 Bach cdu (WBCQ) 0,806
4 Aspartate aminotransferase (AST) 0,716
5 Ni-to trong ure huyét (BUN) 0,646
6 Albumin (ALB) -0,527
7 Bach ciu trung tinh (Neu#) 0,415
8 Té bao lympho (Lym#) -0,355
9 Glucose (GLU) 0,336
10 Tiéu cau (PLT) 0,222

Bang 8 cho thdy mé hinh SVM chi ra ring
Crea la hé s6 anh hudng 16n nhit dén kha nang
du doan bénh than 6 méo (Hé s6 anh hudng =
1,178). Két qua nay hoan toan phu hgp véi vai
tro da dugc cong nhan roéng rai ctia Crea trong

danh gia chiic ning thin va chin dodn bénh than

Crea -

Mon# -

WBC A

AST A

BUN A

Feature

Neu# -

Lym# 4

GLU A

PLT 1

Top 10 chi tiéu quan trong nhét (Linear SVM)

ALB A

—0.50 -0.25 0.00 0.25 0.50 0.75 1.00
M(rc d6 quan trong (hodc Hé sb)

125

man tinh (CKD) (Hall & ctv., 2014). Crea la mdt
san phdm thai ctia qud trinh chuyén héa co bap,
dugc dao thai chua yéu qua than. Khi chiic nang
than suy gidm, néng d¢ Crea trong mau tang lén,
phan anh kha nang loc ctia cau than bi suy yéu.

Hinh 17. Mic do
quan trong cua cac
chi d4u sinh hoc
trong du doan bénh
thin ctla md hinh
Support Vector

Machine (SVM).
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Qua Hinh 17, cho thdy Crea cao hon hén so
v6i cac chi s6 khac vé mtic do anh hudng viéc
dy dodn CKD. Diéu nay khing dinh vai tro then
chét ctia Crea trong chdn doan CKD va cho théy
md hinh SVM da hoc dugc mdéi quan hé nay tu
dit liéu.

Qua két két qua Bang 9, cho thay Crea la chat
chi ddu sinh hoc ndi bat giap phan biét meo bi
CKD va meo khoe manh, véi mtc tang dang
ké (P < 0,001) tit 2,42 + 4,52 umol/L 1én 17,43
+ 18,34 pmol/L. V€ mat sinh ly thi Crea la moét
san phdm phu ctia qud trinh chuyén hoa creatine
phosphate trong co bap, noi cung cdp ning lugng
cho cac hoat dong co co va dugc thai ra ngoai
qua qua trinh loc ciu thin (glomerular filtration)

ma khong bi tai hdp thu dang ké & 6ng than. Su
gia tdng nay phan anh tinh trang azotemia va suy
giam glomerular filtration rate (GFR), cung c6
vai tro ctia Crea nhu chi d4u tiéu chuén cho CKD
6 meo, du c6 han ché & giai doan tién lam sang do
bién thién c4 thé (Lawson & ctv., 2015). O méo,
ddc biét nhiing con trén 15 tudi (30 - 50% méac
CKD) (Bartges, 2012), ndng d¢ creatinine tang
cao (P < 0,001) phan anh tinh trang suy giam
GFR, thuong di kém véi t6n thuong man tinh
6 cau than hoac 6ng than. Trong bdi canh tng
dung machine learning (ML), Crea c6 thé la chi
déu sinh hoc quan trong va khi két hgp véi cac
chi d4u khic nhu symmetric dimethylarginine
(SDMA) sé nang cao kha nang phat hién sém
(Bradley & ctv., 2019).

Bang 9. So sanh gia tri trung binh ctia 10 chi tiéu sinh ly va sinh h6a mau quang trong gitia méo khoe

manh va méo mic bénh than

Chi tiéu! Meo khoe Meéo bénh Chénh léch tuyét P
(X + SD) (X + SD) doi
PLT (109/L) 209,73 £ 98,63 283,83 £ 100,26 74,10 0,005
ALT (U/L) 65,50 + 28,60 117,37 £ 97,59 51,87 0,009
AST (U/L) 23,40 £ 11,32 70,50 + 78,54 47,10 0,003
GLU (mmol/L) 103,62 + 30,47 139,42 +£ 99,92 35,80 0,069
Crea (umol/L) 2,42 + 4,52 17,43 + 18,34 15,02 < 0,001
WBC (109/L) 11,14 £ 3,50 21,49 £ 10,83 10,35 < 0,001
Neu# (109/L) 7,38 £ 3,33 17,48 £ 11,20 10,11 < 0,001
HGB (g/L) 133,00 £ 30,03 123,17 £ 43,38 9,83 0,312
TP (g/L) 11,18 + 16,94 713 +1,29 4,05 0,202
BUN (mmol/L) 21,36 £ 8,50 23,72 + 8,43 2,36 0,284

IPLT: platelet, ALT: alanine aminotransferase, AST: aspartate aminotransferase, GLU: glucose, Crea: creatinine,
WBC: white blood cell, Neu#: neutrophil count, HGB: hemoglobin, TP: total protein, BUN: blood urea nitrogen.

’Independent t-test: ctia 2 nhém bién doc ldp phan phéi chudn.
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Ngoai ra, s6 lugng bach cau (WBC) va bach
cau trung tinh (Neu#) cling tang ro rét (P <
0,001), WBC dong vai tro quan trong trong hé
mién dich, gitp bao vé co thé khoi nhiém trung
va viém, WBC va Neu# chiém tu thé thi goi y
tinh trang viém hé théng hodc phan ting mién
dich man tinh lién quan dén t6n thuong than,
c6 thé do tac dong clia uremic toxins (Hokamp
& Nabity, 2016). Két qua nay tuong dong véi
cac bao cdo vé vai tro cia viém man trong tién
trién CKD & meo, ndi neutrophil-to-lymphocyte
ratio (NLR) ting cao & giai doan azotemic
(Chakrabarti & ctv., 2013). O méo bi CKD, WBC
tang cao khong chi phan anh viém ma con lién
quan dén stress oxy hda va ton thuong mo than.
Tuy nhién, muc ting c6 thé bién thién do nhiém
tring dong mac, doi hoi phan tich ky luéng dé
tranh chdn doan sai va viéc tich hgp thong tin
viém vao ML c6 thé cai thién kha nang du doan
va phan biét CKD véi cac bénh ly viém khac
(Sparkes & ctv., 2016).

DPang chu y, men gan ALT va AST ciing ting
c6 y nghia thong ké (P < 0,009), ALT va AST la
cac enzyme chuyén aminase, cht yéu dugc tim
thdy trong gan, nhung cling hién dién & mtc
thap trong thdn, co tim, va co xuong, van dé
nay c6 thé€ chi ra ring CKD c6 thé d6ng mic tén
thuong gan hodc r6i loan chuyén hoéa, phu hgp
v6i nhan dinh ctia Twedt (2006). Trong ML, cac
chi s6 nay c6 thé déng vai tro déc trung phuy, gitp
giam duong tinh gia khi phan biét CKD da co
quan t6i bénh & gan.

Ngugc lai, GLU, HGB, TP va BUN khong
khac biét dang ké (P > 0,05), GLU la ngu6n nang
lugng chinh, dugc diéu hoa béi insulin va bai tiét
qua than khi vugt ngudng tai hdp thu (khoang
180 mg/dL & meéo) va cé thé bién thién do ché
do6 an hodc stress cting nhu bién dong bdi nhiéu
yéu t6 ngoai than (Bartges, 2012). Phan tii HGB

van chuyén oxy trong mdu, thudng giam trong
CKD do thiéu mau (anemia) lién quan dén thiéu
erythropoietin ti than t6n thuong, Giam HGB
phan anh giai doan muén cta CKD, nhung
khong phai chi s6 chidn doan sém (Chakrabarti
va ctv,, 2013). BUN 13 san phdm chuyén hoa
protein, dugc than bai tiét, la chat chi ddu sinh
hoc phu cho CKD, nhay hon creatinine & giai
doan sém, nhung dé bi anh hudng boi ché do
an (Lawson va ctv., 2015). Trong ML, giam trong
s6 hodc loai bo cac dic trung nay gidp tranh
overfitting, tap trung vao chi dau dic hiéu hon
(Biourge & ctv., 2020).

4. Két Luan

Nghién ctiu cho thiy cdc mé hinh cia ML
ddc biét la Support Vector Machine, Logistic
Regression va K-Nearest Neighbors, dat do chinh
xac cao (92%) trong chdn doan bénh thin man
tinh & meéo, v6i SVM c6 kha nang phan biét vugt
troi (AUC = 1,00). Crea la chi s6 sinh hoc quan
trong nhat, cung v6i WBC, Neu#, ALT va AST,
cho théy su khac biét dang ké (P < 0,01) gitia meo
khoée va méo bénh. Cic mo hinh Decision Tree,
Random Forest va Naive Bayes kém hiéu qua
hon (75 - 83%), dé tao duong tinh gia.

Léi Cam Poan

Nhoém nghién ctiu khong c6 su tranh chédp va
cam doan chua tling cong bd bai bao nay trude
do.
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Morphological characteristics of the Greenback Mullet Planiliza subviridis (Valenciennes, 1836)
in the estuarine and coastal waters of Can Gio, Ho Chi Minh City
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ARTICLE INFO ABSTRACT

Research Paper The greenback mullet, Planiliza subviridis (Valenciennes, 1836),
is a commercially important species inhabiting the estuarine and
coastal areas of the Can Gio district. Morphometric and meristic
characteristics of the mullet were examined in 30 preserved
Accepted: December 11,2025  jpdividuals (TL 129.87 - 178.04 mm, mean 145.42 mm; BW 19.17
- 56.82 g, mean 30.01 g). A total of 381 specimens (129 males, 245
females, and 7 unsexed) were collected from sampling sites in Can
Can Gio Gio from November 2023 to November 2024 to analyze the length-
weight relationship and the relative condition factor (Kn). Meristic
features of P subviridis were recorded as D1 IV; D2 ,8; A II[,9; V
I,5;P 14 - 15; C 16; Pect sc 7 - 8; D1 sc 9 - 10; D2 sc 19 - 21; L1 30
- 33. The length-weight relationships were expressed as W= 0.016
Relative condition factor x L*8% (R? = 0.949; n = 381) for pooled samples; W= 0.017 x L*%
(R?=0.947; n = 245) for females and W= 0.030 x L*%%¢ (R? = 0.899;
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Email: averaged 0.988 (0.720 - 1.378) in the dry season and 1.204 (0.737
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difference (P < 0.01).
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Dic diém hinh thai cua loai ca ddi lung xanh Planiliza subviridis (Valenciennes, 1836)
& vung cta song, ven bién Can Gig, Thanh phd H6 Chi Minh
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1. Dit Vin Dé

Loai ca do6i lung xanh Planiliza subviridis
thich nghi véi su thay d6i ctia d¢ man ctia moi
trudng song. Ca c6 phan b & viing clia song, ven
b, va c6 kha nang di cu sinh séng & vung nudc
nudc lg hodc ngot. Tén goi ctia loai nay 6 mot s6

TOM TAT

Loai c4 doi lung xanh Planiliza subviridis (Valenciennes, 1836) la
mot trong nhiing loai ca c¢6 gia tri kinh té, phan b6 & vung ctia
song, ven bién huyén Cén Gig, Thanh phé H6 Chi Minh (hién nay
gom cac xa Binh Khanh, An Théi Pong, Can Gi¢ va Thanh An).
Nghién ctiu dugc thuc hién trén cdc mau cd thu tai huyén Can Gio.
Ba muoi cd thé (mau ngam) c6 chiéu dai toan than 129,87 - 178,04
mm, trung binh 145,42 mm; trong lugng 19,17 - 56,82 g, trung
binh 30,01 g dugc st dung cho nghién ctiu dic diém hinh thai.
Tong s6 381 ca thé (129 duc, 245 cdi, 7 khong phan biét gidi tinh)
thu mau tu thang 11/2023 dén 11/2024 dung cho phan tich tuong
quan chiéu dai khai lugng va hé s6 diéu kién tuong doi (Kn). Ca
doi lung xanh cé ddc trung hinh thai (chi tiéu dém) gom D1 IV;
D21,8; AIIL,9; VI,5;P 14 - 15; C 16, Pectsc7 -8, D1sc9 - 10, D2
sc 19 - 21, L1 30 - 33. Tuong quan chiéu dai - khdi lugng dugc thé
hién bang phuong trinh chung W= 0,016 x L>** (R* = 0,949; n =
381); W_ = 0,017 x L**2 (R? = 0,947; n = 245); cé duc W, = 0,030
x L*%26 (R? = 0,899; n = 129). H¢ s6 tiang trudng (b) clia ca cai cao
hon ca duc va khac biét c6 y nghia thong ké (P < 0,05). Hé s6 diéu
kién tuong doi (Kn) ctia ca déi vao mua kho 0,720 - 1,378 (trung
binh 0,988), mlia mua 0,737 - 1,254 (trung binh 1,204). Gia tri Kn
mua mua cao hon mua kho véi sy khac biét rat c6 y nghia thong
ké (P < 0,01).

noi 6 Viét Nam la ca d6i, ca do6i dat hoac “ca doi
nhon” (tén goi dia phuong & Can Gio) (Nguyen
& Truong, 2007). Tén dong danh trudc day
ctia ca doi lung xanh gom c6 Mugil subviridis,
Chelon Mugil
dussumieri,... (Nguyen & Truong, 2007; Fricke
& ctv., 2024). Loai ca d6i P. subviridis thudc ho

subviridis, Liza subviridis,
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ca doi (Mugilidae), bo ca d6i (Mugiliformes). Bo
Mugiliformes gom 2 ho: ho ca déi (Mugilidae)
va ho ca son bién (Ambassidae). Trén thé gidi,
ho ca doi (Mugilidae) c6 76 loai, thudc 25 giong
(Fricke & ctv., 2024). O Viét Nam, c6 18 lodi c&
dai, thudc 7 giong. Loai ca d6i lung xanh & nude
ta phan b6 & ca 3 mién Bac, Trung, Nam (Truong
& Tran, 1993; Nguyen & Truong, 2007; Nguyen
& ctv.,, 2014). “Ca d6i nhon” dugc xem la loai ca
phd bién & vung ctia sdng, ven bién Can Gid. Ca
c6 gia tri kinh t€ cao, chét lugng thit thom ngon.
Ngu cu khai thac loai nay rat da dang gom luéi 3
manh, dang, dén,...

Vung ctia song, ven bién Can Gid chiu su
tuong tac manh bdoi thay triéu bién Pong va hé
thong song Pong Nai - Sai Gon. Dia hinh noi
day thu hut nhiéu loai thuy sinh vét di cu dén tim
kiém thtic an. Pong thai, riing ngdp mén Can
Gio cung cap moi trudng sinh song, uong dudng
cho nhiéu loai sinh vat, tao thanh chubi thic an
cuia cic loai ca c6 gid tri kinh t€ noi day (Dinh &
ctv., 2022; Thai & ctv., 2023). Ap luc gia ting dan
s0, do thi hoa, khai thac thty san v.v. da gép phan
thu hep viung sinh thai sinh séng ctia nhiéu loai

BAN PO HANH CHINH NUGC CONG HOA XA HOI CHU NGHIA VIET NAM
ADMINISTRATIVE MAP OF SOCIALIST REPUBLIC OF VIETNAM
oz 06 I3 i I3

thay sinh vét, trong d6 c6 loai ca doi lung xanh.
Viéc nghién ctiu dic diém sinh théi va sinh hoc
loai ctia loai ca d6i lung xanh & ving bién Can
Gid nham cung cép dan liéu khoa hoc, lam co s6
cho viéc dé xuat cac giai phap quan ly ngudn lgi
ca doi ctia dia phuong.

2. Vat Liéu va Phuong Phap Nghién Cdu

2.1. Thiét bi st dung

B¢ thiét bi gidi phau dong vat, kinh lup
Bausch & Lomb, thuéc kep dién ti Mitutoyo, can
ky thuat dién tii AND FX-3000i (Korea), thiét bi
gan nhan Barcoding.

2.2. Thu mau

Thuc hién thu mau trong 14 dot thu mau
11/2022 va tti thang 11/2023 dén 11/2024 (Hinh
1). Trong qua trinh thu mau két hgp véi ngu dan
khai thac. Ngu cu st dung cht yéu la Dén, Dang
va luéi 3 manh. Cac mau ca dugc xt ly, dinh
hinh bing formaldehyde 10 - 12% va bao quan
trong dung dich Ethanol 65 - 70%.

TRUNG QUOC
CcHINA o

41 | THATLAN

nnnnnnn ND
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EAST SEA | T
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3 CAMBODIA

Vih Thii Lan
Gulf of Thalland L: <

106" 10
TY LE SCALE 1:9 000 000

B0 TAINGUYEN VAMOI TRUONG
CUCDODAC VA BAN BOVIET AU

Goc;gle Evar‘th :

Cn Gid, Thanh phé H Chi Minl

Hinh 1. Ban d6 vi tri thu mau ca ( 9 ).
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2.3. Nghién ctiu dic diém hinh thai

Céc chi tiéu dém va do cta hinh thii dugc
thuc hién trén mau ngadm va dya trén phuong
phép ctia (Pravdin, 1973). Mau séc cta ca dugc
mo ta trén cdc cd thé tuoi va con séng. Cac
chi tiéu dém hinh thai gém: tia vay lung thd 1
(D1), tia vay lung tht 2 (D2), tia vay nguc (P),
tia vay bung (V), tia vay hau moén (A), tia vay
duoi (C), s6 vay doc gitia than tu khai diém goc
vay nguc dén ngang diém mut vay nguc (Pect
sc), s0 vay doc gitia than ti khai diém goc vay
nguc dén ngang khai diém goc véy lung thi 1
(D1 sc), s6 vay doc gitia than tu khoi diém goc
vay nguc dén ngang khdéi diém goc vay lung thu
2 (D2 sc), s6 vay doc than tu khéi diém goc vay
nguc dén ngang vay cudi cudng dudi (Lo), s6
vay ngang than tii khoi diém goc vay bung dén
khéi di€ém goc vay lung thi 1 (TrS), s6 vay quanh
cuong dudi (TrC). Cac chi tiéu do hinh thai gom:
chiéu dai tdng cong (TL), chiéu dai gitia vay dudi
(FL), chiéu dai bdé vay dudi (SL), khoang cach
tt ddu mom dén khoi di€ém géc vay lung thu
2 (PrD2L), khoang cach tii ddu mom dén khai
diém goc vay lung thi 1 (PrD1L), khoang cach
tt ddu mom dén khéi diém géc vay hau mon
(PrAL), khoang cach tit ddu mom dén khéi diém
gdc vay bung (PrPL), khoang cach ti ddu mém
dén khdoi diém goc vay nguc (PrVL), chiéu dai
dau (HL), chiéu cao than tai khoi diém goc véay
lung thti 1 (BDD1), chiéu cao than tai khai diém
gdoc vay hau mon (BDA), chiéu cao cudng dudi
(CPD),... (Hinh 2). T4t ca mau vat thu thap dugc
xti ly, phan tich xac dinh tén khoa hoc va sap xép
cac bac phan loai bo (Oder), ho (Family), giong
(Genus), loai (Species) theo hé thong phén loai
ctia Eschmeyer (Fricke & ctv., 2024). Tham khao
cac tai liéu chinh vé cac khu hé ca vung lan can
(Nguyen & Truong, 2007; Nguyen & ctv., 2014;
Thai & ctv., 2023).

T4t ca cdc mau dugc phén tich tai phong thi
nghiém nghién ctu ca (FishLab) thu¢c Vién
Khoa hoc Su song (ILS), Vién Han 1am Khoa hoc
va Cong nghé Viét Nam.

2.4. Nghién ctiu dac diém sinh hoc

Tuong quan chiéu dai - khdi lugng (LWR)
xéc dinh béng cong thiic W= aL® (Huxley, 1931),
trong do: W la trong lugng ca (gr), L la chiéu dai
toan bd (cm), a la hé s ting trudng ban dau, b
hé s6 ting trudng. Chuyén phuong trinh thanh
vé dang phuong trinh tuyén tinh Log W=Log a+
b Log L (Cren, 1951).

Hé s6 diéu kién tuong d6i (Kn) dugc xac dinh
theo cong thic Kn=W/W’ (Cren, 1951), trong
do: W: trong lugng thuc té ctia ca (g), W’: trong
lugng ly thuyét ctia ca udc tinh ti cong thic
W= alL". S6 liéu dugc phan tich bing phan mém
Excel.

3. Két Qua va Thao Luin

3.1. bac diém phan loai, hinh thai ciu tao
ngoai cia ca doi lung xanh (P. subviridis)
B¢ ca doi: Mugiliformes.

Ho cé doi: Mugilidae.
Giong: Planiliza.

Tén Lkhoa hoc:
(Valenciennes, 1836).

Planiliza  subviridis

Tén dong danh: Mugil subviridis, Chelon
subviridis, Liza subviridis, Mugil dussumieri,
Liza dussumieri, Chelon dussumieri, Mugil
alcocki, Mugil brachysoma, Mugil cantoris, Mugil
javanicus, Mugil jerdoni, Mugil lepidopterus,
Mugil medius, Mugil meyeri, Mugil nepalensis,
Mugil ogilbyi, Mugil philippinus, Mugil ruthveni,
Mugil stevensi, Mugil sundanensis, Mugil tadopsis,
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Mugil valenciennesii, Mugil ventricosus (Fricke &
ctv.,, 2025)

Tén tiéng Viét: ca doi lung xanh, ca déi, ca doi
nhon (tén dia phuong).

Tén ti€ng Anh: Greenback mullet.

bia diém thu mau: Song Péng Tranh, huyén
Can Gio, Thanh phé H6 Chi Minh (10°22'52.2"N;
106°52'26.9"E).

Thoi gian thu: 23/11/2022.
Ngu cu thu mau: Rap xép.
S6 lugng mau mo ta: 30 ca thé.

Noi luu mau: tai FishLab, Vién Khoa hoc su
song.

Dic diém hinh thai: D11V; D2 1,8; A I11,9; V
1,5;P 14 - 15; C 16, Pectsc 7 -8,D1sc9 - 10, D2
sc 19 - 21 and LI 30 - 33.

ATTK
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Hinh 2. So d6 do ca d6i lung xanh (P, subviridis).
Mo ta hinh thai

Thén ca thon dai, dep bén tit diém cudi géc
vay lung thu 2 va diém cubi géc vay hau mon
dén cudng dudi. Ca khong c6 co quan duong
bén, gitia than c6 8 hang vay sang mau chay doc
than tu goc vay nguc dén cudng duoi.

bau ngan, hoi dep bang. Méom ngan, nhon,
chiéu dai ngan hon duong kinh 6 mat. Miéng
rong viia phai, rach miéng ndm ngang. Moi trén

hoi day, gitia c6 ranh khuyét. Méi dudi mong,
canh vién sac, c6 go thit nho 1én 4p khit véi ranh
khuyét ctia mai trén khi cd ngdm miéng. Xuong
ham trén 16 r6, doan cudi uoén cong gan giong
chii “S” Xuong trudc 6 mit nam gitia mép lung
xuong ham trén va vién trudc 6 mat. Canh bung
xuong trudc 6 mat tao cac mau nhon phan bé
déu, dang rang cua. Ca c6 2 doi mai, doi thad 1
dang 16 tron ndm gin dinh mom, déi thi 2 dang
khe ngang ndm géin vién trudc 6 mat. Mit to
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tron, ndm hai bén dau gan ddu mom, duong kinh
6 mat bang % chiéu dai ddu. Khoang cach tit dau
mom dén vién trudc 6 mat ngan hon rit nhiéu so
v6i khodng cach tu vién sau 6 mat dén cudi nap
mang. Mang m& mat trong sudt, kha phat trién,
khong che phu con nguai cia 6 mat.

Vay nguc ngan, tuong d6i rong, chop hoi
nhon; géc vay nguc ndm & nda trén phan thén,
ngay phia sau xuong ndp mang, dai bang 1/5
chiéu dai dau. Phia trén va dp sat tia vay nguc thu
nhat viy nguc c6 mot doan ngan, dang tia khong
phéan nhanh. Diém mut vay nguc nam trudc khéi
diém gbc vay lung thi 1, dai bang 4/5 chiéu dai
dau. Khéi diém gdc vay lung thi 1 ndm & gitia
than, khoang cach tu khaoi diém goc vay lung
dén ddu mom va cudng dudi gin bing nhau.
GOc 3 tia gai ddu tién cta vy lung thit 1 nam sat
nhau, dai; tia gai cudi nho, ngan. Vay lung tha 2
nho, ngin, dang hinh tam giac. Khoi diém goc
vay lung thu 2 ndm sau khéi diém gbc vay hau
mon. Vay lung thi 2 va vay hdu moén gan nhu
déi xting nhau; chiéu dai hai vay bang nhau. Vay
bung ndm ngang phéin bung, gitia khoi diém vay
nguc va vay lung tha 1. Vay duoi dang ché, phan
thuy khong sau.

Vay cua ca doi la vay lugc, kich ¢& trung binh
va dé rung; phu toan than va phan dau. Goc vay

bung va vay lung thi 1 ¢6 vay ndch ngin, dang
hinh tam gidc. Vay nho, hinh oval phu 1/3 chiéu
dai tu goc vay nguc, vay lung thi 2, vay hau mon,
va vay duoi.

Khi con séng, phdn than trén va lung ca c6
mau xam nhat hodc xam tro anh xanh hoéc anh
vang nhat. Phan than duéi va mét bung c6 mau
xdam nhat. Vung phia trén quanh méng mit ca
6 sdc td vang sang, mat di khi ca chét. Viy lung
tht 2, vay hau mon va vay dudi mau xam nhat,
ria cdc vay sam mau. Vay nguc, vay lung thu 1,
vay bung khong mau. Canh ngoai tia gai thi I -
III vay lung thi 1 ¢ mau vang nhat; mép ngoai
mang lién két gitia cac tia gai I - III ¢6 mau xam
den. Mau da xti Iy hoa chat, bao quan trong dung
dich EtOH 70% c6 mau niu nhat.

Két qua nghién ctu hinh thai trén 30 ca thé
ca doi lung xanh (P, subviridis) cho thay: cac chi
tiéu dém hinh thai dac trung: D1 IV; D2 1,8; A
II1,9; VI,5; P 14 - 15; C 16, Pect sc 7 - 8, D1 sc 9
-10,D2sc 19 - 21, Lo 30 - 33 tuong dong véi cac
nghién ctu trudc day (Thomson, 1997; Nguyen
& Truong, 2007; Le & ctv., 2017) (Bang 1). Két
qua do cdc chi tiéu hinh thai va ty 1é % cac chi
tiéu dugc thé hién & Bang 2 va 3.
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Bang 1. Céc chi tiéu dém ctia ca d6i lung xanh (P, subviridis)

Stt Chi tiéu Ki Nghién ctiu Cac tac gia khac
hiéu (n=30) A B C D
1 S6 tia vay lung thu 1 D1 I\Y I\Y I\Y v
2 S6 tia vay lung thii 2 D2 18 18 18 17-8
3 SO tia vay nguc P 14-15 15 15-16 1,12-14 14-17
4 S0 tia vay bung A% L5 L5 L5
5 S0 tia vay hdu mon A I1L,9 Inm,8-9 1LY IIL8-9
6 SO tia vay dudi C 16 14
7  S6 véy doc gitia than ti sau géc  Pect sc 7-8 7
vay nguc dén diém cudi vay
nguc
8 SO vdy doc gitia than tli goc vay D1 sc 9-10 10-11
nguc dén goc vay lung thi 1
9 S6vdy doc gitia than tli goc vay D2 sc 19 - 21 20 18-23
nguc dén goc vay lung thi 2
10 S6vdy doc gitia than tii gocvay LI 30-33 27-32 30-32 30-32 28-33
nguc dén cudng dudi
11 S6 vdy ngang than tu géc vay  TrSc 9,5-10,5 11 12 10-12
lung thii 1 dén goc vay bung
12 S6 vy quanh cudng dudi TrC 13-15 7 16 16 - 17

A: Thomson (1997); B: Nguyen & Truong (2007); C: Le & ctv. (2017); D: Ghasemzadeh (2022).
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Bang 2. S6 do hinh thai cua ca d6i lung xanh (P. subviridis)
St Ki hiéu Chi tiéu hinh thai (n = 30) Nhé nhét Lénnhdt  Trung
(mm) (mm)  binh (mm)
1 TL Chiéu dai toan bd 129,87 178,04 145,42
2 FL Chiéu dai gitia vay dudi 122,86 168,41 137,89
3 SL Chiéu dai bo vay duoi 108,90 151,09 122,66
4 PrD2L Chiéu dai tit mém dén khai diém géc vay lung thd2 78,97 111,01 89,41
5 PrDIL Chiéu dai tit m6ém dén khéi diém goc vay lungtht 1 53,02 75,39 59,81
6  PrAL Chiéu dai ttt mém dén khoi diém gbc vay hdu mon 75,12 110,76 85,33
7  PrPL Chiéu dai tt mém dén khoi diém gdc vay nguc 27,19 39,11 31,22
8 PrVL Chiéu dai mém dén khoi diém gdc vay bung 40,05 57,56 45,49
9 HL Chiéu dai dau 22,72 31,67 26,76
10 HW Chiéu rong diu 17,21 25,24 19,78
11  SnL Chiéu dai mém 5,15 8,11 6,39
12 ED DPudng kinh 6 mat 5,48 9,50 7,59
13 10 Khodang cch 2 hdc mit 9,64 14,35 11,32
14 AEL Chiéu dai mang mé - 10,60 6,98
15 PoOH Khoang cach tii diém sau § mat dén diém cudindp mang 14,97 20,63 17,32
16 DIPD Khodang cich tit khoi diém géc vay lung thii 1 dén 25,49 40,87 32,15
khdi diém g6c vay nguc
17 DI1VD Khoang cich tit khéi di€ém géc vay lung thi 1 dén 27,02 41,12 32,82
khéi diém goc vay bung
18 DIAD Khoang céch tit khéi diém gbc vay lung thd 1 dén 32,91 47,87 38,03
khdi diém g6c vay hiu mon
19 D1D2D Khoang cach tu khéi diém gbc vay lung tha 1 dén 24,90 36,64 30,53
khdi diém g6c véy lung thi 2
20 DICD Khoéng cach tii khoi diém gdc véy lung thi 1 dén 54,55 74,30 61,52
cudng duoi
21 DIB Chiéu dai goc vay lung thu 1 4,30 10,22 6,81
22 D2FL Chiéu dai 16n nhét vay lung thi 2 15,13 25,2 18,66
23 D2B Chiéu dai géc véy lung thua 2 9,25 14,98 11,55
24 AFL Chiéu dai 16n nhét vy hau mén 15,43 23,81 18,39
25 AB Chiéu dai géc vay hau mén 9,91 17,18 12,80
26 PFL Chiéu dai 16n nhat vay nguc 17,30 26,80 21,08
27 PB Chiéu dai géc vay nguc 5,32 8,60 6,36
28 VFL Chiéu dai 16n nhat vay bung 16,25 25,90 19,57
29 BDDI1 Chiéu cao thén tinh ti khoi diém gbc vay lungthi 1 25,90 37,46 30,44
30 BDA Chiéu cao than tinh tit khéi diém gdc vay hau mon 22,71 33,20 26,47
31 D2PD Khoang céch tu khéi diém gbc vay lung thd 2 dén 49,01 73,54 59,95
khdi diém géc vay nguc
32 D2VD Khoang cach tit khdi diém gbc vay lung tha 2 dén 45,33 65,69 52,89
khéi diém géc viy bung
33 PrD2PrAD Khodng cach tii khéi diém g6c vay lung tha 2 dén 23,00 33,60 26,51

khdi diém g6c vay hiu mon
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34 PoADorCD Khoing cich tu diém cudi g6c vy hdu mén dén 21,95 30,77 25,39
diém phia trén cuéng dudi

35 PVD Khoang cich tit khoi diém gbc vay nguc dén khai 17,50 27,4 20,54
diém gdc vy bung

36 PAD Khoang cach ti khoi diém gbc vay nguc dén khai 48,66 74,67 56,52
diém gbc vay hau mon

37 VAD Khoang cich tu khéi diém goc vay bung dén khai 35,17 53,28 40,98
diém g6c vay hdu moén

38 CPD Chiéu cao cudng dudi 12,93 18,78 14,82

Bang 3. Ty 1¢ phdn tram cac chi tiéu do hinh thai ctia ca d6i lung xanh (P, subviridis)

Stt Ky hiéu Ty 1& %
Nho nhat Lén nhit Trung binh

1 %TL/SL 114,78 121,17 118,58
2 %FL/SL 110,58 114,35 112,44
3 %HL/SL 19,88 23,56 21,86
4 %HD/SL 15,02 18,40 16,28
5 %HW/SL 15,15 17,15 16,12
6 %BDD1/SL 22,37 27,30 24,81
7 %BDA/SL 20,50 22,65 21,58
8 %CPD/SL 11,41 12,83 12,08
9 %SnL/SL 4,65 6,10 5,22
10 %ED/SL 4,96 7,16 6,20
11 %I10/SL 8,32 10,08 9,23
12 %PrD1L/SL 45,98 51,60 48,77
13 %PreD2L/SL 69,47 75,74 72,91
14 %PrAL/SL 66,51 73,31 69,52
15 %PrPL/SL 24,25 28,48 25,48
16 %PrVL/SL 35,74 38,90 37,09
17 %PFL/SL 14,16 19,11 17,20
18 %VFL/SL 14,47 18,10 15,94
19 %HW/HL 66,91 84,02 73,88
20 %SnL/HL 20,65 29,16 23,92
21 %ED/HL 22,80 34,82 28,38
22 %IO/HL 37,65 47,77 42,29
23 %POH/HL 56,47 72,57 64,77
24 %PFL/HL 61,52 92,91 78,82
25 %VFL/HL 64,63 86,22 73,03
26 %CPD/BDD1 43,37 53,32 48,79
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3.2. Tuong quan giiia chiéu dai va khéi lugng
cta ca ddi lung xanh (P. subviridis)

Tuong quan chiéu dai - khéi lugng ctia 381
ca thé ca doi lung xanh c6 chiéu dai tong cong
113,25 - 311,14 mm (trung binh 179,26 mm),
trong lugng 15,86 - 267,82 g (trung binh 65,47
g) dugc thé hién bing phuong trinh W= 0,016 x
1> v6i R? = 0,949 (Bang 4). Két qua phan tich
cho théy giai doan dau ca ting trudng rat nhanh
vé chiéu dai, giai doan trudng thanh ca ting
truéng vé chiéu dai cham lai va tang trudng vé
khéi lugng (Hinh 3). Qua trinh tdng trudng chiéu
dai va trong lugng dién ra song song. O giai doan
dau trudc khi thanh thuc lan déu tién, ca cha yéu
tang trudng vé chiéu dai nhdam thoat khoi sy chén
ép ctia ké thu. Dén giai doan trudng thanh, tang
trudng chiéu dai ctia ca cham lai (Le, 2012; Dinh
& ctv,, 2022). Méi tuong quan chiéu dai va khoi

lugng cua cd cdi va cai duc dugc thé hién bang
cong thiic W_ = 0,017 x L*** v6i R* = 0,947 (n =
245); W, = 0,030 x L% v6i R? = 0,899 (n = 129)
(Bang 4 va 5). Hinh 4 cho thdy giai doan d4u (ca
chua truéng thanh), dudng cong tang trudng ly
thuyét ctia cd duc va cai gan nhu trung nhau. Giai
doan cd trudng thanh, dudng cong tang truéng
ctia ca cai déc hon va tach khoi dudng cong tang
trudng ca duc. Hé s6 ting trudng (b) thudng co
gia tri ti 2,5 dén 3,5 (Froese, 2006). Hé s6 ting
trudng (b) ctia ca nho hon 3 (2,5 <b < 3) cho thay
ca d6i lung xanh & viing bién ven b Can Gio va
cac vung lan can tang trudng thién vé chiéu dai
(Bang 5). Phan tich théng ké cho thdy c6 su khac
biét gitia hé s6 tang trudng cla ca cai (b = 2,842)
va ca duc (b = 2,626) (P < 0,05). Nhu vay, khi ca
truéng thanh & cung chiéu dai, ca cai c6 khai
lugng nang hon cé duc.

Bang 4. Chiéu dai va trong lugng ctia ca d6i lung xanh (P. subviridis) nghién ctiu

Gigi SO lugng Chiéu dai (mm) Trong lugng (gram)

tinh (n) Nho nhiat Lén nhdt Trungbinh  Nhonhdt Lénnhat  Trung binh
Duc 129 125,10 217,57 164,84 + 16,33 21,74 98,75 47,62 + 13,81
Cai 245 113,25 311,14 187,99 + 31,94 15,86 267,82 75,90 + 41,39
Tét ca 381 113,25 311,14 179,26 £ 29,92 15,86 267,82 65,47 £ 36,98

Bang 5. Nghién ctiu tuong quan chiéu dai va trong lugng ca déi lung xanh (P subviridis) clia mot s6 tac gia

Tac gia bia diém nghién ctiu  Gidi tinh  S6 lugng Phuong trinh R?
Le (2012) Bac Liéu, Ca Mau Cai 214 W = 0,040 x L7+ 0,915
Duic 151 W =0,076 x L4 0,843
Rahman & ctv. (2016) An Do Duc W = 0,046 x L>7!!
Cai W =0,038 x L*%3
Zolkhiflee & ctv. (2016) Malaysia Duc 635 W =0,016 x L>%°
Cai 1651 W =0,011x L3>
Rahmadhani & ctv. (2023) Indonesia Puc 124 W =0,0001 x L7 0,965
93 W =0,0002 x L*#7! 0,952
Cai 225 W =0,0001 x L>*3! 0,979
81 W =0,0002 x L2463 0,966
Nghién ctiu Can Gio Puc 129 W =0,030 x L 0,899
Cai 245 W =0,017 x L84 0,947

*Khdc biét c6 y nghia vé mdt thong ké (P < 0,05).
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Hinh 3. Tuong quan chiéu dai - khoi lugng cta ca do6i lung xanh (P, subviridis).
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Hé s6 diéu kién tuong doi

Bang 6. Hé s6 diéu kién tuong d6i (Kn) ctia ca d6i lung xanh (P, subviridis) vao mua ning va mua

mua
Kn
Mtia n W trung binh W’ trung binh -
Nho nhdt ~ Lénnhidt  Trungbinh
Mua kho 199 65,85 66,51 0,720 1,378 0,988
Mua mua 182 65,05 63,45 0,737 1,254 1,024**

*Khdc biét rdt c6 y nghia vé mat thong ké (P < 0,01).

Trong ty nhién, sy sinh trudng va phat trién
ctia ca chiu su chi phéi ctia cac nhan t6 nhu thic
an, moi truong, tinh trang stic khoé v.v. Thong
qua gid tri ctia chi s6 diéu kién tuong doi (Kn)
giup danh gia tinh trang phat trién cta ca. Gid
tri Kn > 1 thé hién c4 séng trong moi truong
c6 diéu kién phat trién tét va ngugc lai (Cren,
1951; Jisr & ctv., 2018). Két qua phan tich hé so6
diéu kién tuong doi cho thdy, vao mua kho (tu
thang 12/2023 dén 05/2024) 0,720 - 1,378, trung
binh 0,988; vao mua mua (tii thang 06/2024 dén
11/2024) 0,737 - 1,254, trung binh 1,024 va c6
su khdc biét rat c6 y nghia vé mat thong ké (P <
0,001) (Bang 6). Vao mtia mua, ca cd trong lugng
thuc té€ cao hon trong lugng udc tinh ly thuyét
W= 0,016 x L>*° phu hgp v6i nhan dinh mua
mua la thoi diém sinh trudng va phat trién cta
nhiéu loai thuy sinh vat & viing ctia song ven bién
Can Gi6 (Thai & ctv., 2023). Day la thoi diém
sinh san ctia nhiéu loai phiéu sinh dong vat, kéo
theo su gia tang vé s6 lugng va mat dé cac nhom
phiéu sinh dong vat lam thtc an trong khu hé.
Két qua phén tich tuong dong véi nghién ctu
chi s6 diéu kién tuong doi ctia loai ca doi Chelon
ramada & vung bién Tripoli (Li-bang), Déng Dia
Trung Hai cho thdy thoi diém khi hau &m (mua
xuan va mua he) (Kn = 1,002) ca ¢ tinh trang
sinh trudng t6t hon vao thoi diém khi hau lanh

(mua thu va mtia dong) (Kn = 0,997) (P < 0,05)
(Jisr va ctv,, 2018). Su khac biét gia tri Kn gita
cac mua phan anh tinh trang sinh truéng cua ca.
Ca sinh trudng va phat trién trong moi trudng
tu nhién phu thudc vao diéu kién mai trudng va
yéu t6 thic an.

4. Két Luan

Két qua nghién ctiu mo ta, phan tich dac
di€ém hinh thai ngoai cia 30 mau cd déi lung
xanh Planiliza subviridis c6 chiéu dai 129,87 -
178,04 mm (trung binh 145,42 mm), trong lugng
19,17 - 56,82 g (trung binh 30,01 g) (da ngam
hod chat). C4 doi lung xanh c6 4 tia gai vay lung
thi 1 (D1); 1 tia gai va 8 tia vay lung tht 2 (D2);
3 tia gai va 9 tia vay hdu mon (A); 1 tia gai va 5 tia
vay bung (V); 14 - 15 tia vay nguc (P); 16 tia vay
duoi (C); vay doc gitia than ti khaoi diém goc vay
nguc dén cudng dudi 30 - 33 vay. Ca khong c6 co
quan dudng bén.

Nghién ctiu phan tich tuong quan chiéu dai,
trong lugng cta 381 ca thé (129 duc, 245 cai, 7
khong phan biét) cé chiéu dai 113.25 - 311,14
mm (trung binh 179,26 mm), trong lugng 15,86
- 267,82 g (trung binh 65,47 g). Két qua cho
thay loai ca doi (P. subviridis) & ving ctia song
ven bién Can Gio6 c6 hé s6 ting trudng (b) trong
khodng 2,631 - 2,859, R? 0,900 - 0,949. Hé s6 tang
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trudng ctia ca cai cao hon ca duc (P < 0,05). Chi
s6 diéu kién tuong doi (Kn) ctia ca vao mua kho
0,720 - 1,378, trung binh 0,988; vao mua mua
0,737 - 1,254, trung binh 1,024, c6 su khac biét
gitia cac mua (P < 0,001).

L6i Cam Doan

Ching téi cam doan nghién ctiu nay do
ching t6i thuc hién va khong c6 bat ky xung dot
lgi ich nao.

Loi Cam on

Két qua nghién ctdu nay dugc hd trg mot
phan kinh phi tu chuong trinh nghién ctu
DOST Ho Chi Minh, HCM FOSTED/68/2020/
HD - QPTKHCN/Phase I, ctia S Khoa hoc &
Cong nghé thanh phé H6 Chi Minh, Quy phat
trién Khoa hoc Cong nghé thanh phé H6 Chi
Minh. Chung t6i xin chan thanh cam on quy co
quan da hoé trg nghién ctu nay.
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ARTICLE INFO ABSTRACT

Research Paper Biological characteristics of thelongarm mullet Moolgarda cunnesius
Received: November 09. 2025 (Valenciennes, 1836) were investigated in the estuarine and coastal

' ’ areas of Can Gio, Ho Chi Minh City. Morphometric measurements
Revised: December 25,2025 ;4 meristic counts were obtained from 31 specimens collected in
Accepted: December 31,2025  November 2022. A total of 344 specimens collected from January
to December 2024 were used for biological analysis. Length-weight
relationship (LWR), relative condition factor (Kn), relative gut
length (RLG), length at first maturity (L, ), gonadosomatic index
(GSI), and relative fecundity (Fr) were estimated using standard
formulas. Absolute fecundity (Fa) was determined using the
gravimetric method. The length-weight relationship was W = 0.230

Keywords

Biological characteristics
Gonado somatic index

Length - weight relationship

Moolgarda cunnesius x L*7? (R* = 0.909; n = 344). The Kn was significantly higher in the
Relative length of gut rainy season than in the dry season (P < 0.001). The RLG of the fish
*Corresponding author was 2.66 (1.85 - 3.92). The gonadosomatic index (GSI) of this mullet

was highest in February 2024 (2.60%) and lowest in August 2024
Tri Ngoc Thai (0.08%). The absolute fecundity (Fa) of M. cunnesius ranged from
Email: 13,302.0 to 77,253.0 eggs per female, in females weighing 46.73 -
tntri@ils.vast.vn 81.31 g. The relative fecundity (Fr) averaged 503,557.0 eggs/kg per

female. The estimated length at first maturity (L, ) was 159.86 mm.
The results of this study provide baseline biological information on
the longarm mullet and support the management and sustainable
utilization of this resource in Can Gio, Ho Chi Minh City.
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of the longarm mullet Moolgarda cunnesius (Valenciennes, 1836) in the estuarine and coastal waters
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1. D4t Vin Dé

TOM TAT

Nghién ctiu nay nhdm xac dinh dic diém sinh hoc cta loai ca
do6i dau nhon Moolgarda cunnesius (Valenciennes, 1836) & ving
ven bién, ctia song Can Gid. Cac chi tiéu hinh thédi dugc do, dém
trén 31 cd thé thu mau vao thang 11/2022. Cac dic diém sinh hoc
dugc phén tich trén 344 ca thé ca thu tu thang 1/2024 dén thiang
12/2024. Tuong quan chiéu dai khoi lugng (LWR), hé s6 diéu kién
tuong doi (Kn), chiéu dai rudét tuong doi (RLG), kich ¢& thanh
thuc sinh duc dau (L, ), hé s6 thanh thuc sinh duc (GSI) va stc
sinh san tuong doi (Fr) dugc tinh theo cong thic. Xac dinh stic
sinh san tuyét d6i (Fa) bang phuong phap dém. Két qua cho thiy
tuong quan chiéu dai khdi lugng ca thé hién bang cong thiic W =
0,023 x L>7! (R? = 0,909; n = 344). Gi4 tri Kn mua mua cao hon
mua kho (P < 0,001). Chiéu dai ruét tuong doi (RLG) trung binh
dat 2,66 (1,85 - 3,92). Hé s6 thanh thuc sinh duc (GSI) cao nhit
thang 2/2024 (2,60%), thap nhat thang 8/2024 (0,08%). Stic sinh
san tuyét doi 13.302,0 - 77.253,0 triing/ca cdi, tuong Ging voi ca
c6 khoi lugng than 46,73 - 81,31 g. Stic sinh san tuong doi dat
503.557,0 triing/kg ca cai. Kich ¢ thanh thuc sinh duc lan dau
159,86 mm. Két qua nghién ctiu gop phan cung cép co sd khoa
hoc cho quan ly va st dung hgp ly nguon lgi ca d6i dau nhon ctia
khu vuc Can Gio.

(Fricke & ctv., 2025). Ca phéan b6 chu yéu vung
bién ven bo thudc khu vuc tit An Do Duong dén

Loai ca do6i dau nhon (Moolgarda cunnesius),
thuéc ho ca doi (Mugilidae), bo ca doi
(Mugiliformes). Theo hé thong phan loai
Eschmeyer (2025), ca d6i dau nhon (Moolgarda
cunnesius) thudc giéng Moolgarda, trudc day
la céc giong Mugil, Liza, Valamugil, Osteomugil

Théi Binh Duong, phé bién ¢ mot s6 nudc nhu
An D0, Pakistan, Sri Lanka,... (Talwar & Kacker,
1984; Smith & Smith, 1987; Roy & ctv., 2020).
O cac tinh ven bién ctia Viét Nam (dic biét la
vung ctia song, ven bién Can Gig, Thanh ph6 H6
Chi Minh), ca dugc xem la loai c¢6 gid tri kinh
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t€ bén canh mot s6 loai ca doi khac nhu Mugil
cephalus, Planiliza subviridis, Osteomugil engeli,...
(Nguyen, 1974; Thai & ctv., 2023). O vung clia
song, ven bién Can Gig, loai ca d6i M. cunnesius
dugc ngu dan khai thac theo mua.

Theo (Hussain & ctv., 2010; Dang, 2020), ca
do6i dau nhon (M. cunnesius) c6 dac diém ting
trudng vé chiéu dai nhanh hon trong lugng véi
hé s6 tang truong b nho hon 3. Ca 1a loai dn
tap thién vé thuc vat véi RLG dat 2,30 (1,30 -
3,42) (Dang, 2020). Hoda & Qureshi (1993) va
Wijeyaratne & Costa (2011) da xac dinh mua vu
sinh san cta ca ¢ khu vuc ctia song Ashtamudi
(An Do) tii thang 7 dén théng 12, trong khi &
Pakistan ca hoat dong sinh san manh ti thang
4 dén 7 va thang 12. Kich ¢& ca thanh thuc sinh
duc lan d4u cta ca duc va céi 14n lugt 1a 139 va
148 mm (Wijeyaratne & Costa, 2011). Stic sinh
san tuyét doi cua ca dat 21.953 - 140.000 triing/
ca cai, trong d6 & Sri Lanka dat 80.000 - 140.000
tring/ca cai; Pakistan dat 21.953 - 62.833 triing/
ca cai (Hoda & Qureshi, 1993; Wijeyaratne &
Costa, 2011). C4 d6i dau nhon (M. cunnesius) la
ngudn lgi cd quan trong, c6 gia tri kinh té viing
ctia song, ven bién Can Gid, Thanh phé H6 Chi

BAN PO HANH CHINH DUONG BIEN SA - BIEN DONG VIET NAM

102°E 106°E 10°E 14E 18°E

TRUNG QUOC i ”

o e e
TY LE 1:8000 000
o ®m e w0 w0 e

Nguee B Tl gyl v Mk trudmg, im0 o xby g e o cn Gy D0 dc i B Vit Nor

Minh (Thai & ctv., 2023). Cac nghién ctu dic
diém sinh hoc loai nay 6 Cén Gi6 con han ché.
Viéc nghién ctiu ddc diém sinh hoc loai ca d6i dau
nhon (M. cunnesius) cung cdp dan liéu khoa hoc
phuc vu sinh san nhan tao va quan ly ngudn lgi
cua dia phuong.

2. Vat Liéu va Phuong Phap Nghién Cau
2.1. Thiét bi st dung

B¢ thiét bi giai phdu dong vat, kinh lap
Bausch & Lomb, thudc kep dién tit Mitutoyo, can
ky thuat dién tii AND FX-3000i (Korea), thiét bi
gin nhan Barcoding.

2.2. Thu mau

Thuc hién 13 dgt thu mau, trong do dot 1
vao thang 11/2022 (nghién ctiu dic diém hinh
thai) va 12 dgt hang thang tu thang 01/2024 dén
12/2024 (nghién ctu dic diém sinh hoc) (Hinh
1). Mau ca dugc thu bing ngu cu ludi ba manh,
két hgp véi ngu dan dia phuong trong qua trinh
khai thac. Cac mau ca dugc xti ly, dinh hinh bang
dung dich formaldehyde 10 - 12% va bao quan
trong dung dich Ethanol 65 - 70%.

Vitri i
Duéng bd

Hinh 1. Ban d6 vi tri thu mau ca d6i ddu nhon Moolgarda cunnesius ( ? ).
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2.3. Nghién ctiu dac di€ém hinh thai

Thuc hién nghién ctiu dac diém hinh thai trén
31 ca thé thu mau dot 1 (thang 11/2022). Cac chi
tiéu dém va do ctia hinh théi dugc thu hién trén
mau ngam, dua trén phuong phap ctia (Pravdin,
1973). Mau sédc cta ca dugc mo ta trén cic ca thé
tuoi va con song. Cac chi tiéu dém hinh thai gom:
tia vay lung tha 1 (D1), tia vay lung thi 2 (D2),
tia vay nguc (P), tia vay bung (V), tia vay hiu
mon (A), tia vay duoi (C), s6 vay doc gitia than ti
khéi diém goc vay nguc dén ngang diém mut vay
nguic (Pect sc), s6 vay doc gitia than tii khoi diém
gbc vay nguc dén ngang khdi diém goc vay lung
tht 1 (D1 sc), s6 vay doc gitia than tit khéi diém
gbc vay nguc dén ngang khdi diém goc vay lung
tht 2 (D2 sc), s6 vay doc than ti khai diém goc
vay nguc dén ngang vay cudi cuong duoi (Lo),
s6 vay ngang than tit khoi diém gbc vay bung
dén khai diém goc véy lung thi 1 (TrS), s6 vay
quanh cuéng dudi (TrC). Cac chi tiéu do hinh
thai gdbm: chiéu dai toan than (TL), chiéu dai gitia

TL

vay duoi (FL), chiéu dai bo vay dudi (SL), khoang
cach ti ddu mom dén khéi diém géc vay lung
thit 2 (PrD2L), khoang cach tii ddu mom dén
khéi diém gbc vay lung tha 1 (PrD1L), khodng
cach tii ddu mom dén khai diém gbc vay hiu
mon (PrAL), khoang cach tii d&u mom dén khai
diém g6c vay bung (PrPL), khoang cach tu dau
mom dén khai diém goc vay nguc (PrVL), chiéu
dai dau (HL), chiéu cao théan tai khai diém goc
vay lung thi 1 (BDD1), chiéu cao than tai khéi
diém g6c vay hau moén (BDA), chiéu cao cudng
dudi (CPD),... (Hinh 2). Tt ca mau vét thu thap
dugc xt ly, phan tich xac dinh tén khoa hoc va
sap xép cac bac phén loai b (Oder), ho (Family),
giong (Genus), loai (Species) theo hé théng phan
loai ctia Eschmeyer (Fricke & ctv., 2025). Tham
khao cac tai liéu chinh vé cac khu hé ca viing lan
can. Tat cd cac mau dugc phén tich tai phong
thi nghiém nghién ctiu ca (FishLab) thu¢c Vién
Khoa hoc su song (ILS), Vién Han lam Khoa hoc
va Cong nghé Viét Nam.
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Hinh 2. So d6 do ca d6i dau nhon (M. cunnesius).
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2.4. Nghién ctiu dac diém sinh hoc

Dbic diém sinh hoc dugc phén tich trén 344
ca thé cua 12 dot thu mau tif thang 1/2024 dén
thang 12/2024. Tuong quan chiéu dai - khéi
lugng (LWR) xéc dinh bing céng thic W= al®
(Huxley, 1931), trong d6: W 1a khéi lugng than ca
(gr), L la chiéu dai toan than (cm), a la hé s6 ting
trudng ban dau, b 1a hé s6 tang trudng. Su khac
biét hé s6 tang trudng (b) gitia ca duc va céi dugc
kiém dinh bang kiém dinh t hai mau doc lap.

Hé s6 diéu kién tuong doi (Kn) dugc xac dinh
theo cong thtic

Kn =o7 (Cren, 1951),

trong do: W: khoi lugng thuc t€ cta ca (g);
W’: khoi lugng ly thuyét cta ca (g), xdc dinh tu
phuong trinh tuong quan chiéu dai khéi lugng da
xdc dinh trugc d6 W= al. Banh gid Kn theo mua
trong nam. Su khac biét Kn gitia cac mua dugc

kiém dinh bang Mann-Whitney U test.

Céc giai doan phat trién tuyén sinh duc ca xac
dinh dya theo thang bac thanh thuc sinh duc ca
(Pravdin, 1973; Xakun & Buskaia, 1982).

Giai phéu ca xdc dinh duc cai. Tuyén sinh duc
(TSD) ctia ca cai la buong triing, ca duc la tinh
sao. Phén tich thong ké Chi square (x?), ki€ém
dinh gia thuyét su khac biét gitia s6 lugng ca duc
va cai trong ty nhién.

Hé s6 thanh thuc sinh duc (GSI -
Gonadosomatic Index) dugc xac dinh bang c6ng
thtic

GSl = “& x 100 (Pravdin, 1973),

w
trong déo: Wg la khai lugng tuyén sinh duc (g),
W la khoi lugsng than cé (g).

Xéc dinh kich ¢6 ca thanh thuc sinh duc lan
déau (L,,) bang cong thiic

trong dé: p la xac sudt 50% ca thanh thuc lan
dau tién, r 1a d6 doc ctia duong cong, L la chiéu
dai toan than (mm), Lm 1a chiéu dai trung binh
4 tai xac suit 50% ca thanh thuc sinh duc.

Sticsinh san tuyét doi (Fa - Absolute Fecundity)
xac dinh theo cong thiic Fa = (nx G)/g (Pravdin,
1973), trong dé: Fa: stic sinh san tuyét doi (tring/
ca thé cdi), G: khéi lugng budng triing (g), g
Khoi lugng mau triing dugc 14y ra dém (g), n: S6
tring clia mau tring dugc ldy ra dém. Stic sinh
san tuong doi (Fr - relative fecundity) tinh theo
cong thiic Fr= Fa/W (Pravdin, 1973), trong dé: Fr:
Stic sinh san tuong do6i (tring/kg ca thé cai), Fa:
Stic sinh san tuyét dai (tring/ca thé cai), W: Khoi
lugng than ca (kg).

Chiéu dai ru¢t tuong doi (RLG) dugc tinh
toan theo cong thiic

RLG = 2
L

o

trong do: L: Chiéu dai ru¢t cd (mm), L : Chiéu

(Al-Hassani, 1947),

dai ca bo vay duoi (mm).
S6 liéu dugc phan tich bang phdn mém Excel
(version 16.104), SPSS (version 27).

3. Két Qua va Thao Luin

3.1. Pic diém phén loai, hinh thai ciu tao
ngoai cua ca d6i ddu nhon (M. cunnesius)
Tén khoa hoc:

(Valenciennes, 1836).

Moolgarda  cunnesius
Tén tiéng Viét: ca d6i dau nhon, ca daéi la (tén
dia phuong).

Tén ti€éng Anh: Longarm mullet.
S6 lugng mau mo ta: 31 cé thé.

Chan loai: Vay nguc tuong déi dai, diém mat
vay nguc kéo dai ngang bang hoéc vugt qua khoi
diém gbc vay lung thit 1. G8c vay nguc c6 dém
den déc trung, vay nach phat trién. Khéi diém
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gbc vay lung thu 1 ndm ngang sau khéi diém goc

vay hau mon. S6 vay doc gitia than ti géc vay

neuc dén cudng dudi 34 - 37 vav.

(a) Mau ldc con s6ng

Dic diém hinh thdi: D11V; D21, 8; A1, 9; V
I,5;P15-17;C 16, Pectsc10-12, D1 sc 10 - 12,
D2 sc20-22.1L134 - 37.

T revpn
R

ILS-FI. B26

(b) Mau bao quan trong EtOH 70%

Hinh 3. Ca d6i dau nhon Moolgarda cunnesius (Valenciennes, 1836).

Mo ta hinh thai

Than ca thuon dai, dep bén tii cudi goc vay
lung thi 2 va vay hau mon dén cudng duoi. Gitia
than c6 9 hang vay song song chay doc than ti
sau goc vay nguc dén cudng dudi. Vay dudi phan
thuy.

bau ngan, ty 1¢ HL/SL 22,87%. Mom ngén,
hoi nhon. Miéng rong viia phai, rach miéng ndm
ngang. Méi trén hoi day, cé ranh khuyét & gitia.
Moi dudi mong, canh vién sic, ¢é go thit nho
1én ap khit v6i ranh khuyét ctia méi trén. Xuong
ham trén 19 r6, doan cudi cong nhe vé phia sau,

tao hinh dang gin giéng chi “S”. Xuong trudc &
mat nam gitia mdi trén va vién trude 6 mat. Canh
dudi xuong trudc 6 mét udén cong tao goc vuong,
mép ngoai c6 cac goc nhon dang rang cua (Hinh
5). Ca c6 2 d6i mui, doi thit 1 nam gan mom, do6i
thit 2 16n hon gén vién trude 6 mét (Hinh 4). Mat
to tron, nam hai bén dau gan ddu mom, ty 1é ED/
HL 26,83%; I0/HL 42,90%; POH/HL 65,45%.
Mang m& mat tuong déi phat trién, che pha % &
mat ngoai trii con ngudi cuia mit (Hinh 4). Chiéu
dai mang m& mét so véi chiéu dai ddu (AEL/HL)
35,78%.

Hinh 4. Hai 16 mi.

Hinh 5. Xuong trude 6 mit.

Hinh 6. Vay nguc.
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Vay nguc tuong doi dai, khoi diém goc vay
nguc nam trén tryuc gitia thin cta ca va ngay sau
diém cudi xuong nap mang. Chiéu dai vay nguc
so v6i dau (PFL/HL) 108,16%. Diém mut vay
nguic kéo dai ngang bang hodc nam sau khéi diém
gbc vay lung thit 1 (Hinh 3). Khoi diém goc vay
lung thit 2 nam ngang sau khoi diém goc vay hau
mon. Vay lung thd 2 va vay hau mon déi xding
nhau. Vay bung nam ngang phéan bung, gitia khai
diém vay nguc va véy lung thi 1.

Cé c6 34 - 37 vay doc gitia than tit goc vay
nguc dén cudng dudi. Vay nach & cac goc vay
nguc, vay bung va véy lung thd 1 phat trién, cd
dang hinh tam giac (Hinh 6).

Ca khi con séng, phan lung mau xam bac, than
mau trang bac. Vung phia trén quanh méng mat
c4 ¢6 mau vang anh kim. Phia trén ndp mang cé
dém sic t6 vang anh kim, mat di khi ca chét. Goc
vay nguc c6 d6m sic t6 den (Hinh 6). Mau da xu
ly hoa chét, bao quan trong dung dich EtOH 70%
c6 mau nau pha vang.

Bang 1. Cac chi tiéu hinh thai ca d6i dau nhon (M. cunnesius) (N = 31)

Stt Ki hiéu Nho nhat L6n nhét Trung binh (+ SD)
1 TL 150,42 mm 176,67 mm 163,21 + 6,69 mm
2 FL/TL 92,25% 95,05% 93,81 £ 0,77%
3 SL/TL 78,17% 82,21% 79,85+ 0,91%
4  PrDIL/SL 47,90% 53,80% 49,70 £ 1,37%
5 PrD2L/SL 70,51% 75,08% 73,32+ 1,16%
6 PrAL/SL 65,04% 71,36% 67,88 + 1,61%
7 PrVL/SL 11,50% 17,75% 16,42 + 1,43%
8 PrPL/SL 22,95% 26,95% 24,68 + 1,01%
9 BDD1/SL 21,72% 27,77% 25,02 £ 1,51%
10 BDA/SL 21,20% 25,51% 23,53 £ 0,95%
11  CPD/SL 10,62% 11,89% 11,36 £ 0,35%
13 HL/SL 21,00% 25,64% 22,87 +1,23%
14 IO/HL 36,78% 46,71% 42,90 + 2,64%
15 POH/HL 57,09% 71,75% 65,45 + 3,81%
16 ED/HL 22,41% 30,56% 26,83 +2,08%
17 AEL/HL 27,5% 43,79% 35,78 £ 4,73%
18 SnL/HL 14,88% 27,68% 23,25+ 3,02%
19 PFL/HL 91,46% 116,65% 108,16 £ 6,73%
20 VFL/PFL 45,62% 72,89% 66,56 *+ 5,89%
21  D2FL/AFL 89,06% 109,55% 97,20 = 4,82%
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3.2. Dic diém sinh hoc

Tuong quan chiéu dai khéi lugng (LWR)

Tuong quan chiéu dai khéi lugng (LWR)
ca d6i dau nhon (M. cunnesius) thé hién bing
phuong trinh W = 0,023 x L*>”! véi R* = 0,909
(Hinh 7). Tuong tu, phuong trinh hoi quy LWR
clia ca duc va cdi lan lugt la W, = 0,018 x L>**
véi R? = 0,837; Weai = 0,024 x 12718 véi R?=0,923
(Hinh 8). 11 ca thé con lai khong xac dinh dugc

gidi tinh, khong thuc hién phén tich tuong quan
chiéu dai khoi lugng cho nhém nay (Bang 2). Hé
s tdng trudng cta ca (bao gom ca duc va cai)
nho hon 3 phan anh déc diém sinh trudng cta ca
tang trudng vé chiéu dai nhanh hon so véi khoi
lugng co thé. Hé s6 ting trudng clia ca cai va duc
khac biét khong c6 y nghia thong ké (P > 0,05).
Hinh 8 thé hién dudng tang trudng ly thuyét cta
ca duc va cai gan nhu tuong dong nhau, ca c6 xu
hudng tang trudng giong nhau.

Bang 2. Chiéu dai toan than va khoi lugng than ca doi dau nhon (M. cunnesius) nghién ctiu

Gidi tinh N TL (mm) P(g)
Duc 105 157,59 + 10,88 (110,97 - 180,94) 43,31 +£ 8,43 (13,19 - 62,32)
Cai 228 158,99 + 16,49 (97,99 - 197,88) 45,09 + 12,45 (10,20 - 89,96)
KPB 11 143,65 + 15,13 (124,93 - 163,73) 33,82 + 8,60 (21,08 - 49,31)
Tat ca 344 158,07 + 15,12 (97,99 - 197,88) 44,19 + 11,42 (10,20 - 89,96)
100 100
90 o 90 A
- o 30 Woes or = 0,0182% %8138
= 70 70
2 60 2 B 60
o W = 0,0230%L.27306 »
§ s R? =0,9092 g o0
= 40 = 40
1%e) W0 ezt = 0,0238%127177
< 30 g 30 R?=0,9228
20 20
10 10
0 0
9 11 13 15 17 19 21 9 1 B3 1517 19 2
Chiéu dai toan than (cm) Accrgeé;dal tognctéhdal?c(cm)

(a) Khong phan theo gidi tinh

(b) Phan theo gidi tinh

Hinh 7. Quan hé hdi quy gitia chiéu dai va khdi lugng than ca d6i ddu nhon (M. cunnesius).

Hé s6 diéu kién tuong doi (Kn)

Hé s6 diéu kién tuong d6i Kn mua kho (thang
1/2024 - 05/2024 va 12/2024) va mua mua (thang
06/2024 dén 11/2024) 1an lugt 12 0,97 £ 0,08 (0,80
-1,31); 1,03 + 0,08 (0,82 - 1,26). Gid trj Kn gitta 2
mua khac biét c6 y nghia thong ké (P < 0,001). Ca
sinh s6ng cht yéu viing bién ven bg, khong di cu

sau vao hé thong riing ngdp méan noi day. Két qua
phan tich phan anh, diéu kién sinh trudng ctia ca
mua mua t6t hon mua kho. (Thai & ctv., 2023)
nghién ctiu vé€ chudi thiic 4n ty nhién & vung ven
bién va riing ngadp mdn Can Gi¢ cho thdy vao
mua mua, mat do va thanh phén thtic an tu nhién
& vung ven bién cao hon muia kho va ngugc lai 6
cac thuy vuc trong riing ngap mén.
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Chiéu dai rut tuong doi (RLG)

Két qua phén tich chiéu dai rudt tuong doi
cho théy cd c6 gia tri RLG trung binh 2,66 + 0,29
(1,85 - 3,92). Ty 1é chiéu dai rudt so véi chiéu dai
than phan anh tap tinh an cta ca (Al-Hassani,
1947). Chiéu dai rudt tuong d6i RLG clia nhiing
loai ca dii, an dong vat thuong cé gia tri nho
hon 1 va ngugc lai. RLG ctia ca do6i dau nhon &
vung bién Sri Lanka c6 gia tri 2,2 - 3,3; tuong tu
ca ving ddm pha, bién ven bd Thuia Thién Hué
c6 RLG 1,30 - 3,42 (Wijeyaratne & Costa, 2011;
Dang, 2020). Thanh phan thtic an cta ca & Sri
Lanka gom tdo luc, tao lam, tao Silic, nhém giun
nhiéu to, mun ba hiiu co va cat (Wijeyaratne &
Costa, 2011); trong khi & ving dam pha, ven
bién Thita Thién Hué ghi nhan gém tdo Lam, tao
Luc, tao Silic, mun ba hiiu co va dong vat phu
du (Copepoda, Cladocera) (Dang, 2020). Thanh
phan thiic dn trong hé tiéu hoa ctia ca c6 sy hién

dién ca nhom thuc vat va dong vat. Két qua cho
théy cd la loai an tap.

Ty 1é duc cai

Xac dinh ty 1é duc cai cta ca 1a 1:2,17 va su
khac biét c6 y nghia théng ké (P < 0,001), cho
théy cd cai chiém uu thé trong quin thé. Tuong
ty, vung bién ven bd Sri Lanka ghi nhén ca céi
chiém ty 1¢ 82% t6ng s ca thé trong quan thé
(Wijeyaratne & Costa, 2011). Krishnakumar &
Nair (1995) ghi nhan ty 1é giéi tinh cua loai nay
& vung bién An Do 1:1,5 (duc:cai). Trong khi d6,
(Dang, 2020) ghi nh4n c4 d6i dau nhon & tudi
thanh thuc viing ddm pha va bién ven bg Thiia
Thién Hué c6 ty 1é duc cai lan lugt 1a 1,06:1,00 va
1,12:1,00. Sy khac biét vé ty 1¢ gidi tinh gitia cac
vung dia ly lién quan diéu kién méi truong, cau
truc quan thé va mua vu sinh san.

Mua vu sinh san
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Hinh 8. Cac giai doan CMSD va HSTT ctia ca d6i dau nhon (M. cunnesius).
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Hinh 9 thé€ hién bién dong hé s6 thanh thuc
sinh duc ctia ca d6i nhon (M. cunnesius) tu thang
1/2024 - 12/2024 hinh thanh 1 dinh sinh san r6
rét tai thang 2/2024. Diéu nay cho thdy, ca déi
dau nhon sinh san tap trung tii thang 1/2024 dén
3/2024, trung véi giai doan cudi gié miia Dong Bac
(ngu dan thuong goi la mua gié chudng), trudc
khi budc vao thoi di€ém giao mua. Thoi diém sinh
san tap trung cua loai nay trung véi thoi di€ém quy
dinh c4m khai thac thuy tai ving 1ong vung bién
Thanh phé H6 Chi Minh - tinh Péng Thap (bao
gom khu vuc Can Gio) (MAE, 2025). Diéu nay
cho théy viéc ap dung thoi gian cam khai thac la
pht hgp trong viéc bao vé ngudn lgi loai nay trong
mua sinh san. Ngoai ra, cdn nghién ctiu bai dé cta
loai ca déi dau nhon lam co s& khoanh viing bao
vé va quan ly khai thac hop ly.

Stic sinh san

Két qua phén tich 11 budng triing CMSD giai
doan IV tuong ting véi ca cd chiéu dai toan than
nho nhit 156,35 mm, 16n nhit 192,30 mm; khéi
lugng than nho nhat 46,73 g, 16n nhat 81,31 g.

Stic sinh san tuyét doi (Fa) nho nhat 13.302 tring/
ca cdi, 16n nhét 77.253 trling/ca cai; stic sinh san
tuong do6i (Fr) dat 503.557 triing/kg ca cai. Stic
sinh san tuyét doi ctia loai ca nay tai viing Karachi-
Sind (Pakistan) dao dong tti 21.953 - 62.833 trting/
ca cai; vung bién Sri Lanka dat 80.000 - 140.000
triing/ca cai va viing bién ven bg tinh Thuia Thién
Hué dat 14.140 - 36.412 trung/ca cai (Hoda &
Qureshi, 1993; Wijeyaratne & Costa, 2011; Dang,
2020). Su bién dong stic sinh san tuyét doi ctia ca
do6i dau nhon gitia cac vung lién quan dén kich
cG ca.

Kich ¢& thanh thuc sinh duc 1an dau L50

X4c dinh kich ¢& thanh thuc sinh duc 14n dau
(L,,) cala 159,86 mm (Hinh 10). Khi c4 dat kich
c§ 159,86 mm, 50% cé thé trong quan thé thanh
thuc sinh duc va tham gia vao sinh san ngoai tu
nhién. Kich ¢§ thanh thuc cia cd & Sri Lanka
dat 16,0 cm & ca duc, 16,9 cm & ca cdi; 6 An Do,
ca duc dat kich thudc 139 mm va céa cai dat 148
mm (Krishnakumar & Nair, 1995; Wijeyaratne &
Costa, 2011).
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Hinh 9. Kich ¢& thanh thuc sinh duc 14n d4u cta ca d6i ddu nhon (M. cunnesius).
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4. Két Luan

Nghién ctiu da mo6 ta cac dac diém hinh thai
va xdc dinh dic diém sinh hoc ctia loai ca d6i dau
nhon (M. cunnesius) & viing ctia sdng, ven bién
Can Gio. Ca ngoai ty nhién sinh san tap trung
tu thang 1/2024 dén 3/2024 véi stc sinh san
tuyét doi nho nhat 13.302 triing/ca cai, l6n nhat
77.253 tring/ca cai. Stic sinh san tuong ddi cua
ca dat 503.557 triing/kg cé cai. Ca c6 kich thuéc
thanh thuc sinh duc lan d4u dat 159,86 mm. Két
qua gbp phén bd sung cac dan liéu khoa hoc vé
loai nay phuc vu cho quan ly va khai thac hop ly
nguon lgi ca doi ctia khu vic Can Gio.

L6i Cam Doan

Ching téi cam doan nghién ctiu nay do
chung t6i thuc hién va khong c6 bat ky xung dot
lgi ich nao.

Loi Cam on

Két qua nghién ctiu nay dugc hé trg mot
phan kinh phi tii chuong trinh nghién ctu
HCM FOSTED/68/2020/HD-QPTKHCN/
Phase I cia S& Khoa hoc & Céng nghé thanh
ph6 H6 Chi Minh va Quy phat trién Khoa hoc
Cong nghé Thanh phé H6 Chi Minh. Ching t6i
xin chan thanh cdm on quy co quan da ho trg
nghién ctiu nay.
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ABSTRACT

This study aimed to evaluate nitrogen removal efficiency in
simulated wastewater utilizing aerobic biological technology in
batch processes while varying the chemical oxygen demand to
nitrogen (COD:N) ratio. Experimental results with a daily load
of 1.14 kg COD/m?, a sludge concentration of 2500 - 3000 mg/L,
a pH range of 7 - 8.5, and an aeration duration of 6 h per cycle
(continuous 24-h operation) showed that compared to the original
ratio COD:N of 100:5 (according to textbooks), the COD:N ratio
of 100:7.5 was the most optimal for the treatment efficiency. Total
nitrogen removal efficiency ranged from 81.7 to 93.9%, which was
considered suitable for the operation of sequencing batch aerobuc
tanks, with the 6-h aeration period ensuring stable performance.
These results demonstrate that both assimilation and nitrification
processes occurred effectively under these optimal conditions. At
the same time, the system also exhibited very effective organic
matter treatment capacity, maintaining COD removal efficiency
above 88% regardless of the COD:N ratio applied during the study.
This suggests that the treatment process is not only stable but also
highly flexible, efficiently managing variations in organic loading
in the wastewater.

Cited as: Nguyen, L. T., Nguyen, Q. L. A,, Trinh, T. N., Nguyen, T. H. U., & Nguyen, H. V. (2026).
Evaluating the efficiency of nitrogen removal through batch aerobic biotechnology by changing the
ratio of chemical oxygen demand to nitrogen. The Journal of Agriculture and Development 25(4),
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1. Dit Vin Dé

TOM TAT

Muc tiéu ctia nghién ctu nay nham danh gid hiéu qua xu ly nito
trong nudc thai mo6 phong bang cong nghé sinh hoc hiéu khi tiing
meé khi thay déi ti 1é COD:N. Két qua thuc nghiém véi tai trong
hang ngay bing 1,14 kg COD/m?, n6ng d6 bun trong khoang 2500
- 3000 mg/L & pH 7 - 8,5 va thoi gian suc khi trong mot mé 1a 6 gio
(van hanh 24 gi¢ lién tuc) cho thdy so véi ti 1é goc COD:N = 100:5
(theo cac gido trinh) thi COD:N = 100:7,5 1a t6i uu nhét cho hiéu
sudt xt ly tong nito dao dong tii 81,7 - 93,9% dugc danh gia 1a phu
hgp cho van hanh hé théng Aerotank theo mé, véi thoi gian khi
khi 6 gi¢ ddm bao hiéu qua 6n dinh. Chung t0 ring ca qua trinh
dong hoa va nitrat hoa déu dién ra hiéu qua dudi diéu kién t6i uu
nay. Dong thoi, hé thong ciing cho thiy kha nang xu ly chéit hiu
co rat hiéu qua, v6i hiéu suét loai bo COD ludn duy tri & muc trén
88% bat ké ti 1¢ COD:N dugc ap dung trong qua trinh nghién ctu.
biéu nay chiing t6 rang qua trinh xt ly khong chi 6n dinh ma con
c6 tinh linh hoat cao, dap ting tot cac bién dong vé tai lugng hiiu
co trong nudc thai.

Theo Nguyen (2023), nudc ta c6 khoang 23,53
triéu con lgn (90% la lon thit) va 375,2 ngan con

Trong boéi canh phat trién kinh t€ - xa hoi
manh mé, ddc biét la qua trinh cong nghiép hoa,
d6 thi hoa dién ra nhanh choéng, Viét Nam dang
phai d6i mat véi nhiéu thach thiic nghiém trong
lién quan dén vin dé 6 nhiém moi trudng, trong
d6 ndi bat la 6 nhiém nudc thai. Nguon thai phat
sinh ti cac hoat dong sinh hoat d6 thi, san xuat
cong nghiép, néng nghiép va chidn nuoi dang gia
tang ca vé luu lugng 1an muc d6 phic tap trong
thanh phén 6 nhiém.

bo stia. Nhu vay, lugng nudc thai ra hang ndm
tu 21,15 triéu con lon thit va 375,2 ngan con bo
stia sé vao khoang 285 triéu m’/nam. Nudc thai
tt chan nudi, dic biét 1a nude rta chudng trai,
chtia ham lugng cao cac hgp chat NH,*, chat hitu
co dé phan huy, vi sinh giy bénh... nhung lai it
dugce xu ly hodc chi xt ly so bang ham biogas.
Tinh trang nay khién 6 nhiém cuc bé tai cac
vung ndng thon, ven do ngay cang gia tang.
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Hién nay, ca nudc chi c6 17% téng lugng
nudc thai sinh hoat dugc xt ly trudc khi do ra
moi tudng (VOV, 2024). Viéc nay da tao ra cac
“dong song chét”, 6 nhiém tram trong va ngéap
ung tai cdc do thi hién nay. Hau hét nudc thai
sinh hoat chua qua xt ly hoac xti ly so bo déu
dugc xa truc tiép ra cac séng, kénh, rach, gay 6
nhiém nghiém trong dén nguén nudc mat.

Hién nay, theo Lam (2018) c6 ba nhém
phuong phap xt 1y nudc thai dugc 4p dung phd
bién goém: phuong phap vat ly, phuong phap
héa hoc va phuong phap sinh hoc. Tuy nhién,
cac phuong phap vat ly va héa hoc truyén thong
thudng di kem véi chi phi ddu tu va van hanh
cao, yéu cau st dung nhiéu loai hoa chat, tii do
dé phat sinh cdc anh hudng thi cip dén moi
truong cling nhu lam tdng lugng bun thai can
xt ly. Trong boi canh do, phuong phap xti ly sinh
hoc dang dugc danh gia la mot giai phap hiéu
qua, bén viing va than thién moi truong. Day la
phuong phép xt ly nudc thai bang bun hoat tinh
(vi sinh vét), trong d6 khong khi dugc cép vao bé
dé€ duy tri diéu kién hiéu khi cho vi sinh vat phat
trién va phan hay chéit hiiu co. Tai Viét Nam,
nhiéu nghién ctu xu ly nito bang phuong phéap
sinh hoc da dugc thuc hién, tuy nhién cac cong
trinh nay thuong chi tdp trung khao sat trén mot
s6 ti 1é nhu cau 6xi hoa hoc/nito (COD:N) gidi
han. Chinh vi vdy, muc tiéu ctua nghién ctiu nay
nhdm danh gid hiéu qua xt ly nito trong nudec
thai moé phong biang cong nghé sinh hoc hiéu khi
tting mé khi thay dai ti 1é COD:N.

2. Vat Liéu va Phuong Phap

2.1. Vit liéu

Hé théng mo hinh bé phan ting bao gom ba
binh vdéi thé tich danh dinh 5 L méi binh (Hinh
1), dugc ché tao ti vat liéu trong sudét nham
hod trg qua trinh quan sat va theo doi cac hién

tugng bén trong. Hé thong suc khi dugc thiét
ké va lap dat dong bd cho cic binh phan ung.
Dé tang cuong hiéu qua phan tan khi, mdi binh
dugc trang bi ba vién da bot, dong vai tro lam vat
liéu hoé trg khuéch tan khi. pH cho cac qua trinh
dugc duy tri trong khoang gia tri t6i uu dugc
diéu chinh bang thiét bi cung cdp kiém va axit.

Bun hoat tinh dugc st dung trong nghién ctiu
dugc ldy tu bé hiéu khi tram xt ly nudc thai sinh
hoat tai Khach san Carevelle (Quan 1) sau d6
dem phan tich va khong ché nong do bun MLSS
trong khoang 2.500 - 3.000 mg/L, dé t6i uu cho
su phét trién cta vi sinh vat trong bun hoat tinh
vi vay nhiét do can thiét cho qua trinh nghién
ctiu 25 - 35°C.

Nudc thai mo6 phong st dung trong nghién
ctiu dugc chudn bi véi thanh phan cy thé nhim
cung cdp ddy du dinh dudng va khoang chét
thiét yéu cho vi sinh vat, dam bao diéu kién t6i
uu cho qua trinh xt ly sinh hoc. Thanh phan
chinh bao gom glucose (nguén cung cap COD),
amoni acetate (CH;COONH,) (ngu6n cung cap
nitg), KH,PO, (b6 sung photpho), NaHCO;
(duy tri d¢ kiém) va dung dich muéi khoang vi
lugng. Tai lugng COD hang ngay dugc c6 dinh
¢ muc 1,14 kg COD/m’, tuong ting v6i 1,14 g
glucose trén 3 L nudc thai mé phong (COD =
380 mg/L). Thanh phan dinh dudng khic bao
gom 0,051 g KH,PO, (tuong ting 0,0114 g P)
va 0,76 g NaHCO; nhdm duy tri hé dém kiém
6n dinh.

Nito dugc b6 sung theo ba mtic khac nhau
dé danh gia tac dong ctia nong do nito dén hiéu
suat xu ly:

. Binh 1:0,3 g CH;COONH, (0,057 g N),
. Binh2:0,6 g CH;COONH, (0,114 g N),

«  Binh3:0,93 g CH,COONH; (0,171 g N).
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Bén canh d6, méi binh phan tng dugc bd
sung 3 mL dung dich nguyén t6 vi lugng nhim
dam bao vi sinh vat c6 da khoang chat can thiét.
Thanh phén ctia 1 L dung dich vi lugng bao gom
NaCl (1 g); KCI (1,4 g); CaCl,.2H,O (1,9 g) va
MgSO,.7H,0 (2 g). Cong thiic nay dugc thiét ké
nhdm duy tri su 6n dinh vé dinh dudng, khodng
chat va tinh chat héa hoc cua nudc thai, dong

thoi dap tng yéu cau nghién ctiu vé xu ly nudc
thai sinh hoc.

Dé kiém sodt pH trong khoang 7,0 - 8,5 dung
dich H,SO, 5% va NaOH 5% dugc st dung trong
cac mé van hanh nham diéu chinh d¢ pH, tao
moi truong thudn 1gi cho hoat dong cua vi sinh
vat trong su6t qua trinh nghién ctu.

!

o

Hinh 1. So d6 hé théng cong nghé sinh hoc hiéu khi. Chu thich: (1) May théi khi, (2) Nudc thai mo
phong, (3) Lép bun, (4) Pé bot.

2.2. Phuong phap

Nghién ctiu nay dugc thuc hién nhim danh
gid hiéu qua xu Iy nito trong nudc thai bang qua
trinh sinh hoc hiéu khi. Quad trinh thuc nghiém
dugc tién hanh theo ba giai doan chinh: thich
nghi bun hoat tinh, ning tai trong va thay déi ti
1¢ dinh dudng.

Giai doan thich nghi bun hoat tinh: O giai
doan dau, bun hoat tinh dugc van hanh trong
bé phan tng véi tai trong ban diu hang ngay

L = 0,68 kg COD/m?, st dung nudc thai nhan
tao. Cac binh phan tng dugc thiét lap véi ti 1¢
COD:N:P khac nhau nham danh gid kha niang
thich nghi ctia vi sinh vat: Binh 1 (100:5:1); binh
2 (100:10:1); binh 3 (100:15:1).

M6i mé thi nghiém tuan theo quy trinh: (1)
Chuén bi bun hoat tinh: Nap bun vao cic binh
v6i nong d6 3000 mg/L, bun da dugc nudi cdy
trong phong thi nghiém. (2) Nap nudc thai:
Thém nudc thai nhan tao véi thanh phan dinh
dudng theo ti 1é thiét 1ap. (3) Suc khi va theo doi:
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Cung cép khi lién tuc trong 6 gié/mé, ddm bao hé
thong hoat ddng 6n dinh, quan sat sy phat trién
ctia vi sinh vét va duy tri pH & mtic 7 - 8,5 (Bat
dau giai doan suc khi, thi nghiém déu dugc do
ndéng do oxy hoa tan (DO) bing may do dam bao
> 3 mg/L; ty 1¢ F/M hang ngay dam bao ti 1¢ 0,2
- 0,6 kg BOD,/kg MLVSS). F/M la ty 1¢ chit dinh
dudng can cho céc vi sinh vit méi ngay véi khéi
lugng ctia vi sinh vat dugc giti trong qua trinh
suc khi (dugc tinh toan dya trén BOD nhung bai
nghién ctiu dung cac hgp chit hitu co don gian
dé phén huy nén coi nhu COD = BOD). (4) Ling
va ldy mau: Sau khi ldng, phin nudc trong dugc
l4y ra, b6 sung nudc thii méi theo nguyén tic
gan bao nhiéu, b sung bay nhiéu. Lay mau nudc
sau ling dé do COD, tdng nitd va cac chi tiéu
khéc theo cdc phuong phap dinh lugng béng trac
quang trén may quang phd, ghi nhan két qua va
hién tugng quan sat dugc. (5) Tiép tuc van hanh:
Sau qua trinh lang va xa, hé thong dugc vin hanh
lap lai theo chu trinh tuong ty cho dén khi bun
dat trang thai thich nghi.

Giai doan nang tai trong: Sau khi bun hoat
tinh da thich nghi, tai trong hiiu co hang ngay
dugc nang lén L = 1,14 kg COD/m?, trong khi
ti 1é dinh dudng dugc giti nguyén. Moi mé van

hanh véi néng d6 COD = 380 + 13,69 mg/L, tdng
nito thay déi 1an lugt & muic 19 + 1,04; 38 + 0,4;
57 + 3,03 mg/L. Quy trinh van hanh dugc duy tri
tuong tu giai doan thich nghi, ddm bao danh gia
chinh xac hiéu sudt xt ly ctua hé thong.

Giai doan thay déi ti 1¢ dinh dudng: Sau khi
hoan thanh giai doan nang tai trong, tiép tuc
diéu chinh ti l¢ dinh dudng trong cac binh phan
ting nham phan tich sdu hon vé anh hudng cta
thanh phén dinh dudng dén hiéu qua x ly nito.
Cac ti 1¢ COD:N:P dugc nghién ctiu lan lugt 1a
binh 1 (100:2,5:1), 2 (100:7,5:1) va 3 (100:12,5:1).

Cac thong s6 chat lugng nude: Nhiét do,
pH, DO dugc xac dinh bang cac thiét bi do
nhanh; thong s6 COD, nite do bang phuong
phdp tric quang v6i may so mau Spectro
Direct (hiang Lovibond - Duc); MLSS d6i véi
mau bun dugc phén tich phuong phép sdy va
can khoi lugng trén gidy loc; chi s6 SVI do
bing 6ng dong thuy tinh.

3. Két Qua va Thao Luin

3.1. Giai doan thich nghi ctia bun hoat tinh:
L = 0,68 kg COD/m’ hang ngay

Bang 1. Két qua chi s6 nhu ciu 6xi hda hoc (COD) va téng nito

COD (mg/L) ) Tdng nito (mg/L) ]
TT Tilé Hiéu suit (%) Hiéu suit (%)
bPauvao Diura Pauvao DPaura
Binh1 100:5:1 190 10,8 94,3 9,5 7,6 20,0
Binh2 100:10:1 190 10 94,7 19 6 69,1
Binh3 100:15:1 190 12,1 93,6 28,5 10 66,1

Theo nhu két qua tii qua trinh nghién ctu
tai Bang 1 cho thdy qua trinh xt ly COD tai ca
ba mé hinh déu dat hiéu suét cao, dao dong

ti 93,6 dén 94,7%. Binh 2 cho hiéu qua loai
bo COD t6t nhat (94,7%), tiép theo la binh 1
(94,3%) va binh 3 (93,6%).
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Vé téng nito tai Bang 1 thi két qua cho thiy
binh 2 dat hiéu qua xu ly nito cao nhat véi
69,1%, ti€p theo 1a binh 3 véi 66,1%. Ngudgc
lai, binh 1 chi dat hiéu qua xt ly 20%, cho thay
kha nang loai bo nito kém hon r6 rét so véi
hai binh con lai ¢6 thé la do & giai doan thich
nghi ctia bun hoeat tinh ti 1¢ COD:N (N qua

thdp) anh hudng dén su phat trién ctia vi sinh
vat (nito la mot trong nhiing nguyén t6 dinh
dudng da lugng thiét yéu ma vi sinh vét cdn dé
xay dung té€ bao).

3.2. Giai doan thay doi tai trong: L = 1,14 kg
COD/m* hang ngay

500 -
a 400 - S
2 300 111 N
P \
2 200 H{ N
O N
100 H 1 N
N

0 - 2
Pauvao Mé1l Mé2
O Binh 1

F Binh 2 Binh 3

Mé3 Mé4 Mé5 Meéo

Hinh 2. Sy thay d6i nhu cdu 6xi héa hoc (COD) trong cac mé.

W B W
o o O

Tong nito (mg/L)
[\
(e]

—
(=]

(=

Piuvao Mél Mé 2

Mé 3 Mé 4

ElBinh 1 EBinh2 E1Binh 3

Hinh 3. Sy thay d6i tdng nito trong cac mé.
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Hinh 5. Hiéu sudt xti ly tong N.

Hiéu qua xt ly chét hitu co dugc danh gia
thong qua ndong do COD dau ra so véi dau vao.
Két qua trinh bay trong Hinh 2 cho thdy, noéng
do COD ban dau la 380 + 13,69 mg/L, sau xu
ly giam xu6ng chi con ti 6,2 + 0,85 mg/L dén
42,8 + 0,2 mg/L. Tuong ting, Hinh 4 thé hién
hiéu suét loai bd trén 88% & hiu hét cic mé.
Mé 4 (Binh 1 COD:N:P = 100:5:1) ban diu
380 £ 13,69 mg/L sau xt ly chi con 6,2 + 0,85

mg/L ghi nhan hiéu suét xt ly cao nhat, dat
98,4 %. Trong cac md hinh thu nghiém, binh
3 (COD:N:P = 100:15:1) cho két qua vugt troi
hon so v6i Binh 1 va Binh 2, dic biét ro rét tai
mé 1 (96,48%) va mé 2 (98,1 %). Tuy nhién,
hiéu qua xt ly c6 xu hudng giam nhe trong cac
mé cudi (Mé 4, Mé 5 va Mé 6) sau xt ly lugng
COD lan lugtla 27,6 £ 3,57; 23,4 va 24,5 mg/L.
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Nong d¢ tong nito trong cac mau dau vao
dao dong theo (Hinh 3) lan lugt 19 + 1,04;
38 £ 0,4; 57 + 3,03 mg/L. Sau xt ly, nong do
nito giam dang ké, dic biét tai mé 3; 4 va 6,
khi néng d¢ dau ra chi con tii 1 dén 1,2 mg/L
6 binh 1, cho thdy dong héa nito dién ra hiéu
qua. Mdc du binh 3 ghi nhan tai Mé 2 (téng N
= 25,9 + 1,75 mg/L) véi hiéu xuét xt ly 54,4%
tuy nhién cdc mé con lai déu dat trong khoang

tu 61,8 dén 72,7%. Dang chu y, theo (Hinh 5)
hiéu sudt xt ly nito cia binh 2 cé xu huéng
ting dan qua cac mé, tu khoang 49 dén 82,4%,
cho thay hé vi sinh vat trong binh nay c¢6 thé
da thich nghi dan theo thoi gian, gép phan cai
thién hiéu qua xt ly.

3.3. Giai doan thay ddi ti 1¢ danh gia hiéu qua
xt ly: L = 1,14 kg COD/m® hang ngay

500 r
400 |
-
en300
g
8200 |
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g L EE S e FES eml FIEN
Piuvao Meé1 Mé 2 Mé 3 Mé 4 Mé 5 Mé 6
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Hinh 8. Biéu d6 thé hién hiéu sudt COD khi ti 1é thay d6i trong cdc mé.
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Hinh 9. Hiéu suét xt ly tong N khi ti 1é thay d6i trong cac mé.

Nong d6 COD dau vao ctia hé thong theo
Hinh 6 dugc duy tri & mtc 380 + 13,69 mg/L.
Sau qua trinh xt ly, ndng do COD dau ra giam
manh, dao dong trong khoang tti 11,7 + 1,47 dén
37,8 + 3,74 mg/L. Hiéu sudt loai bo COD ludn
dat trén 90%, phan anh kha nang xt Iy 6 nhiém
htiu co hiéu qua va cho thay hé thong hoat dong

6n dinh. bic biét, giai doan tii mé 1 dén 3 & cac
binh ghi nhé4n hiéu sudt xt ly cao nhit, v6i nong
doé COD dau ra chi con khoang 11,7 + 1,47 dén
23 mg/L. Két qua Hinh 8 cho thdy mé 2 (binh 1)
dat hiéu suat xti ly t6i uu nhét (96,9%), cho thay
hé vi sinh vat hoat dong trong diéu kién thuan lgi
nhit tai thoi diém nay.
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Néng d6 tng nito trong cac mau dau vao dao
dong theo (Hinh 7) lan lugt 9,5 + 0,44; 28,5 +
1,41 va 47,5 + 3,7 mg/L. Sau xt ly, néng d¢ nito
giam dang k€ trong hau hét cac mé. Tuy nhién,
hiéu sudt xt ly khong dong déu gitia cac mo hinh.
bang luu y theo két qua hiéu suit (Hinh 9) tdng
nito trong Binh 1 tai tit cd cac mé déu c6 hiéu
xudt xt ly ndm trong khoang 16,7 - 34,6%; cho
théy hiéu qua loai bo nito tai bé nay con han ché

so v6i binh 2 va 3. Diéu nay c6 thé thdy rang ti
1¢ COD:N:P = 100:2.5:1 (binh 1) 1a khong t6i uu
cho xt ly N. Trong khi dé, véi ti I¢ COD:N:P =
100:7,5:1 (binh 2) thi dat két qua xt ly nito vugt
troi tai mé 3 va 4 (93,9%), khi téng nito giam tu
28,5 + 1,41 mg/L xudng chi con 1,9 + 0,6 mg/L
va hiéu xudt xt ly trong cdc mé ludn nam trong
khoang 81,7 - 93,9% trong cac mé.

Bang 2. Hiéu suét xt ly N va nhu cau 6xi héa hoc (COD)

Chi s6 Tilé Hiéu qua xt ly N (%) Hiéu qua xu ly COD (%)
100:2,5:1 16,7 - 34,6 93,3-96,9
100:5:1 81,5 -94,7 88,7 - 98,4
100:7,5:1 81,7 - 93,9 92,9 - 96,5
COD:N:P
100:10:1 49,0 - 82,4 92,2 - 96,5
100:12,5:1 17,3 - 75,6 90,1 - 94,7
100:15:1 54,4 - 72,7 92,7 - 98,1

Trong nghién ctiu anh hudng cta thai gian
suc khi dén hiéu qua xu ly nudc thai sinh hoat
bang cong nghé SBR (Do, 2013) cho thdy cong
nghé SBR véan hanh trong diéu kién hoan toan
hiéu khi véi ti 1é dinh dudng COD:N = 6 - 10,
v6i nong do bun la 2.500 mg/L. Thai gian suc
khi t6i uu dugc xac dinh la 8 gig, véi hiéu suat
xt ly téng nito dat 80 - 86% nhd sy hinh thanh
bong bun hoat tinh 6n dinh. Tuy nhién, két qua
tt nghién ctiu hién tai theo Bang 2 cho thay viéc
rut ngan thoi gian suc khi xuéng 6 gio van duy
tri hiéu qua xu ly nito & miic 6n dinh (hiéu suit
xt ly trung binh & méi binh khi ti ¢ COD:N = 6
- 10 trong khoang 62 - 70%), dong thoi nang cao
tinh linh hoat va hiéu qua van hanh hé thong.
biéu nay nhan manh vai tro cta viéc diéu chinh
thoi gian suc khi phtt hgp véi ddc tinh nudce thai
dau vao nham t6i uu hiéu qua xt ly va tiét kiém
nang lugng.

Trong nghién ctiu chuyén héa Amoni bang
qua trinh bun hoat tinh vé&i nitrat héa: thuc
nghiém quy md phong thi nghiém (Phan, 2021),
thi nghiém dugc thuc hién véi nudc thai nhan
tao co ti 1é C/N (tinh theo khéi lugng) dao dong
tit 5 dén 10 Glucose (C¢H;,06) va amoni clorua
(NH,CI) lan lugt dugc st dung lam ngudn cung
cdp cacbon va nito, v6i tdi trong hiiu co nam
trong khoang 0,33 - 0,39 g COD/g MLVSS.ngay.
Két qua cho thdy nong dé amoni ban dau (NH,")
trong nudc thai dao dong tu 26,71 dén 28,42
mg/L. Sau 4 gi¢ van hanh, néng d6 N-NH,"
trong tat cd cac mé phan tng déu giam manbh,
dat hiéu suit loai bo rét cao tii 97,6 dén 99,2%,
v6i ndng do con lai thap hon 1 mg/L. Nhu vay dé
biét dugc hiéu xuét xt ly tong nito 1a bao nhiéu
thi v6i nghién ctiu hién tai theo Bang 2 khi ti 1¢
COD:N dugc diéu chinh tit 100:10 dén 100:15
(tuong duong COD/N = 6 - 10) hiéu sudt xt ly
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tong nito (bao gom : NH,*, NO,, NO, va nito
duéi dang hiiu co) da chiing to rang trung binh
& moi binh trong khoang 62 - 70%.

Hiéu qua xt ly nito (Tchobanoglous & ctv.,
2014) néu khong cé qua trinh kht nitrat sinh
hoc, chi c¢6 khoang 10 - 30% lugng nito c6 thé
dugc loai bo trong qua trinh xti Iy nudc thai sinh
hoat. Viéc nay chu yéu dién ra thong qua qua
trinh tdng hgp sinh khéi khi loai bé BOD. Tuy
nhién, trong nghién ctiu thuc té st dung hai co
ché dong hoa va nitrat héa, hiéu qua xt ly nito
dat dugc kha cao, tuy thudc vao tilé¢ COD:N dau
vao theo Bang 2 cho thdy mtic d¢ xu ly tong nito
dat ti 16,7 dén 94,7%

Theo Trinh (2009), khi ap dung ti 1¢ dinh
dudng BOD:N:P = 100:5:1, mot ti 1é dugc xem la
toi uu cho sy phét trién cta vi sinh vat trong qua
trinh xt ly sinh hoc thi qua trinh nitrat héa chi
xu ly dugc khoang 20 - 40% ham lugng amoni
(NH4") c6 trong nudc thai. Tuy nhién, trong
nghién ctiu hién tai st dung cac hoa chat hiiu
co dé phan huay (véi ty ¢ BOD/COD xép xi 1)
vi vy cung ti 1¢ dinh dudng BOD:N:P = 100:5:1
nhu trong gido trinh, nhung dong thoi két hgp
hai co ché xtt ly la d6ng hoa (sinh tdng hop nito
vao sinh khéi vi sinh vét) va nitrat héa (oxy héa
NH,* thanh NO;). Nho su phoi hgp cta hai co
ché nay, hiéu qua loai bo tong nito (bao gém ca
dang NH,*) dugc ning cao dang ké, theo thdng
ké tli cac két qua nghién ctiu tii Bang 2 cac ty 1¢
dat mc tli 81,5 - 94,7%.

4. Két Luan

Thuc nghiém dadnh gia hiéu xuat xt ly nito
trong nudc thai moé phong biang cdng nghé sinh
hoc hiéu khi tiing mé cho ta thdy ti ¢ COD:N:P
anh hudéng ro rét dén hiéu qua xt ly nito. Daéi véi
ti 1¢ goc COD:N = 100:5 (theo cac gido trinh) thi
COD:N = 100:7,5 1a t6i vu nhét cho hiéu suit xu

ly nito 6n dinh trong khoang 81,7 - 93,9% dugc
xem la phu hgp nhét cho van hanh hé thong
Aerotank theo tling mé trong diéu kién nghién
ctiu va thai gian suc khi dugc duy tri & mtc 6
gid cho thdy hiéu qua xt ly nito 6n dinh. Diéu
nay ching to rang ca qua trinh dong héa nito va
nitrat héa déu dién ra hiéu qua dudi diéu kién
toi uu nay. Bong thai, hé thong ciing cho thay
kha ning xt ly chat hitu co rat hiéu qua, véi hiéu
sudt loai bd COD luon duy tri 6 muc trén 88%
bat ké ti 1é COD:N dugc ap dung trong qua trinh
nghién ctiu. Diéu nay chiing to rang qua trinh xu
ly khong chi 6n dinh ma con ¢6 tinh linh hoat
cao, dap tng tot cac bién dong vé tai lugng hiiu
co trong nudc thai. Viéc duy tri hiéu suét xi ly
COD cao & nhiéu diéu kién van hanh khic nhau
cling phan anh hoat dong manh mé va bén viing
ctia hé vi sinh vat. DBy 1a yéu t6 quan trong trong
viéc dam bao chat lugng nudc sau xu ly dap ting
cac tiéu chudn mai truong hién hanh.

D€ hoan thién va nang cao hiéu qua xt ly
nito, véi tai trong hién tai can mé rong pham vi
nghién ctiu viéc tdi uu hda ca ba giai doan: Pong
hda, nitrat héa va kht nitrat 13 then chét dé dat
dugc muc tiéu xa thai. Mat khac, cac két qua
nghién ctiu hién tai c6 tiém ndng Ging dung truc
tiép tai cac tram xu ly nudc thai sinh hoat hodc
chén nudi quy moé nho. Viéc trién khai thi diém
sé giup kiém chiing va t6i uu hdéa quy trinh trong
diéu kién van hanh thyc té€ ti d6 khang dinh
tinh kha thi va tdm quan trong ctia nghién ctiu
nay trong viéc giai quyét van dé 6 nhiém nito.

L6i Cam Doan

Toi xin cam doan rang bai nghién ctiu nay la
cong trinh khoa hoc do nhém téi thyc hién mot
cach trung thuc va nghiém tdc. Noi dung bai viét
chua tling dugc cong bo trén bat ky tap chi, hoi
thao khoa hoc, hay dién dan hoc thuét nao khac
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duéi bat ky hinh thic nao. Téi cling cam két rdng
toan bo di liéu, két qua nghién ctu va cac trich
dan trong bai déu dugc thé hién dung quy dinh.
Néu c6 phat hién sai pham, t6i xin hoan toan
chiu trach nhiém.

Loi Cam On

Nhém tac gia xin chan thanh cadm on khoan
tai trg nghién ctiu (Ma s6: CS-SV24-MTTN-04)
tu Truong Pai hoc Nong Lam Thanh phé Ho
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ABSTRACT

The objective of this study was to evaluate the effects of different
crushed pottery rates on the growth and flowering performance
of Angelonia angustifolia Benth. A single-factor experiment was
arranged in a completely randomized design (CRD) comprising
five treatments: G1 (Control): 40% coconut coir + 40% rice husk
ash + 20% vermicompost; G2: 80% control substrate + 20%
crushed pottery; G3: 60% control substrate + 40% crushed pottery;
G4: 40% control substrate + 60% crushed pottery; and G5: 20%
control substrate + 80% crushed pottery. Each treatment was
replicated three times, with 10 pots per replicate and one plant per
pot, totaling 150 plants in the experiment. The results indicated
that the air-filled porosity of the substrate increased with higher
proportions of crushed pottery, whereas the water-holding capacity
decreased. Specifically, when 80% crushed pottery was added to
the control substrate mixture, the air-filled porosity increased from
11.8% to 23.6%, while the water-holding capacity decreased from
50.74 to 18.65%. Monitoring the growth and flowering parameters
of Angelonia angustifolia revealed that the substrate containing
40% crushed pottery combined with 60% of the control mixture
(coconut coir, rice husk ash, and vermicompost in a 2:2:1 ratio)
resulted in the best performance. Plants grown in this treatment
achieved the highest values for plant height (36.9 cm), number of
primary branches (15.1 branches/plant), flower spike length (25.5
cm), fresh floral biomass (15 g), dry floral biomass (8.3 g), time to
bud initiation (18.6 days), and flower longevity (14.3 days).

Cited as: Truong, N. T. C,, Nguyen, T. H. T. Q., & Duong, T. T. M. (2026). Recycling crushed pottery
as a growing media for Angelonia angustifolia Benth. in Binh Duong. The Journal of Agriculture and

Development 25(4), 112-121.
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1. D4t Vin Dé

TOM TAT

Nghién ctiu dugc thuc hién nhim danh gia anh hudng cua liéu
lugng phé pham gach gébm nghién dén sinh truéng va sy ra hoa
cua cay bang khuang (Angelonia angustifolia Benth.). Thi nghiém
mot yéu té dugc bo tri theo ki€u hoan toan ngau nhién (CRD)
gom 5 nghiém thtic (G1: 40% xo dlia + 40% tro trdu + 20% phéan
trun (PC); G2: 80% DC + 20% gach gém nghién; G3: 60% DC
+ 40% gach gom nghién; G4: 40% DC + 60% gach gom nghién;
va G5: 20% DC + 80% gach gom nghién) va 3 1an lap lai, moi lan
ldp lai 10 chau, mdi chdu 1 ciy. Téng sb cay c6 trong thi nghiém
la 150 cay. Két qua cho thdy d6 thoang khi c6 xu hudng tang khi
tang liéu lugng phoi tron phé phdm gach gém nghién trong gia
thé, ngugc lai kha ning gili nudc ctia hon hgp gia thé thi giam, cu
thé khi thém 80% dét sét nung vao hén hop gid thé doi chiing thi
do thoang khi ting ti 11,8 1én 23,6% va kha nang gili nudc giam
ti 50,74 xudng 18,65%. Két qua theo déi qua trinh sinh trudng va
su ra hoa ctia cdy bang khuang cho thdy gia thé c6 40% phé phdm
gach gébm nghién + 60% hon hop gia thé (xo dia + tro trdu + phan
trun theo ti 1¢ 2:2:1) thi cay dat cac chi tiéu cao nhat vé chiéu cao
cay (36,9 cm), s6 canh cdp 1 (15,1 canh/cay), chiéu dai canh hoa
(25,5 cm), sinh khoi hoa tuoi (15 g), sinh khoi hoa kho (8,3 g), thai
gian ra nu (18,6 ngay) va do bén hoa (14,3 ngay).

cong vién, trong chau (Yue & ctv., 2022; Liao &

Cay bang khuang (Angelonia angustifolia
Benth.) c6 nguén géc tii Mexico va Tay An
(Miller & Armitage, 2002). Day la loai ciy than
thao, néi bat vé6i hinh dang doc ddo va mau hoa
ruc r&, kha nang né hoa quanh ndm két hop véi
mui huong diu nhe vi vay dugc ua tréng rong rai.
Hon niia, cdy bang khuing phtt hgp véi khi hdu
nhiét déi, 1a loai ciy c6 kha nang chiu han nén
thich hop trong & ban cong, san vuon hodc 16i di

ctv,, 2024). Cay bang khuang ciing c6 hoat tinh
sinh hoc quan trong dugc phat trién thanh mot
loai dugc phdm d€ chong viém (Stephen & ctv.,
2014). Day la loai cay c6 nhiéu gia tri ca vé canh
quan lan y hoc nhung chua dugc trong phé bién.
Hon thé, cay cé kha nang chiu han t6t, khong
yéu cau dat c6 do phi cao nhung phai thoat nudc
tot vi moi trudng dm uét co thé gay thoi ré.
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Tai st dung phé, phu phdm tii cdc nganh san
xudt rt quan trong vi viia giai quyét van dé 6
nhiém mdi trudng, vua tan dung dugc ngudn
tai nguyén c6 gia tri nhung chua dugc khai
thac dung cach nhu dét hodc chon ldp (Nzihou
& Lifset, 2010; Kabongo, 2013). Nhiéu két qua
nghién ctu trong tai st dung phé phu phdm néng
nghiép dé lam phan bon hodc gia thé trong cay
da cho két qua tich cuc nhu san xudt phan hiiu
co vi sinh tii ba bun mia (Duong & ctv.,, 2011),
than 14 bap va rau cai xoong dugc u lam phan
htiu co (Nguyen & ctv., 2023), sti dung bun thai
lam thanh phan phdi tron trong gia thé trong
cay (Hernandez-Apaolaza & ctv., 2005; Tariq &
ctv., 2012) hodc gach do nghién va vién dat sét
da dugc nghién ctu st dung rong rai lam gid thé
trong trén mai (Molineux & ctv., 2015). Nghién
ctiu ctia Matlock & Rowe (2016) va Graceson &
ctv. (2014) da st dung gach do nghién, st nghién
(tu chat thai la gach 1at nén, bon ria mit,...) dé
lam gia thé trong cay. Két qua nghién ctiu da chi
ra rang cay trong co thé sinh trudng va pha xanh
tot trén nén gia thé tu chat thai nganh gém sti.
Nganh cong nghiép gom st da tao ra mot lugng
16n chat thai dat sét nung moi nam. Lugng chat
thai trong cac giai doan san xuét khac nhau dat
khodng 3 - 7% san lugng toan cau, dong nghia véi
viéc hang triéu tidn dat sét nung méi ndm dugc
chon lap (Pacheco-Torgal & Jalali, 2010). Do vay,
da c6 nhiéu nghién ctiu nham giai quyét vin dé
chét thai ctia nganh cong nghiép gom st nhu
thay thé cat bang chat thai gdm si nghién min
trong san xudt bé tong (Pacheco-Torgal & Jalali,
2010), hoac lam gia thé trong cay (Graceson &

ctv.,, 2014). Hon thé niia, st dung chat thai tu
gém st cu thé 1a phé phdm gach gébm nghién sé
ton it ndng lugng va chi phi hon la san xudt gom
ky thuét d€ trong cay (Nguyen & ctv., 2016). Tuy
nhién, chat thai tii nganh gém cting kha da dang
tty thudc vao thanh phan cdu tao cua vat liéu
nén cin nghién cdu ti 1é gach gdbm nghién thay
thé trong gia thé trong cdy ma khong anh hudng
dén su sinh trudng va phat trién cua cay.

Muc tiéu ctia nghién ctiu nham xac dinh liéu
lugng phé phdm gach gom nghién phoi tron véi
hén hop gia thé (xo dua + tro trdu + phéan trun
theo ti1é 2:2:1) phu hgp cho su sinh trudng va ra
hoa ctia cay bang khuang.

2. Vit Liéu va Phuong Phap

2.1. Vit liéu thi nghiém

Hat giong ciy bang khuang ctia Cong ty
TNHH Hat Giong Hoa Viét Nam. Gieo hat vao
khay va chdm séc cho dén khi cay con c¢6 2 - 3
cap 4 that, khong bi sdu bénh thi sang chau dé bo
tri thi nghiém. Gid thé tréng cay dugc phdi tron
gom: x0 diia + tro trdu + phén trun qué Sfarm
theo ti 1é 2:2:1. Nghiém thtic nay dugc ké thua
tt két qua nghién ctiu vé gia thé trong hoa ctia
Nguyen & Le (2023).

Phé phdm gach gém dugc nghién nho c6 kich
thudc hat tit 1 - 5 mm (Farrell & ctv., 2013), va
dugc phdi tron vao gia thé trong ciy theo tilé cta
nghiém thic. Quy trinh xt ly nghién gach gém
dugc minh hoa & Hinh 1.
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Ngoai ra, thi nghiém dung chau nhya C6 (16
x 14 cm). Phan bén giai doan cay con la NPK
30-15-10 pha 1-2g/L va thoi gian bén phan la 7
ngay/lan. Phan bon giai doan ra chaula NPK 15-
20-25 pha 2g/L va 7 ngay bén/lan.

2.2. Phuong phap nghién ciiu

Thi nghiém dugc b tri tai vuon uom khu
do thi Eco Xuén, phuong Lai Thiéu, thanh pho
Thuan An, tinh Binh Duong. Thai gian trién khai
thi nghiém tii thang 3 dén thdng 6 nam 2024.

Thi nghiém c6 5 nghiém thic 1a G1: xo duia +
tro trau + phan trun theo ti 1¢ 2:2:1 (P6i chiing -
bC); G2: 80% DC + 20% gach gom nghién; G3:
60% DC + 40% gach gém nghién; G4: 40% DC
+ 60% gach gém nghién; va G5: 20% DC + 80%
gach gdm nghién. Cac nghiém thtic dugc bo tri
theo ki€u hoan toan ngau nhién CRD, s6 lan lap
la 3, méi lan 1dp 10 chdu, méi chau trong 1 cay,
téng s6 cay thi nghiém 1a 150 céy.

2.3. Phuong phap theo déi va xiti 1y s6 liéu

Phén tich tinh chét vat ly, hoa hoc ctia gid thé
gom: Kha néng giti nudc, do thoang khi , dung
trong, pH, EC dugc thuc hién theo quy trinh

phan tich ctia Handreck & Black (2010). Chi tiéu
theo doi vé sinh trudng: chon 5 chiu ngau nhién
trén moi nghiém thic theo doi sau 35 ngay sang
chau. Cac chi tiéu veé sinh truéng gom chiéu cao
ctia cdy (cm), s6 canh cip 1 (canh/cay). Cac chi
tiéu vé hoa bao gom thai gian ra canh hoa (ngay)
dugc tinh ti lac sang chau dén khi cay c6 canh
hoa (nhin thdy r6 canh va nu hoa), d6 bén hoa
nd (ngay) la thai gian ti luc hoa né dén khi hoa
tan, chiéu dai canh hoa (cm) dugc do ti cudng
hoa dén dinh canh hoa. Sinh khoéi ctia hoa gom
sinh khoi hoa tuoi (g/cay) va sinh khéi hoa kho
(g/cay) dugc ldy vao thoi diém hoa né hoan toan,
modi nghiém thic lay 4 cay. Mau thu dugc dem
sy kho & nhiét do 70°C cho dén khi khéi lugng
khong dai.

Phuong phap xt ly s6 liéu: s6 liéu dugc thu
thap va téng hop tinh todn bing phan mém
Microsoft Excel; phan tich phuong sai (ANOVA)
va trdc nghiém phan hang LSD bang phdn mém
SAS9.1.

3. Két Qua va Thao Luin

3.1. Két qua phan tich tinh chit vat 1y va hoa
hoc cta gia thé trong cay
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Bang 1. Két qua phén tich tinh chat vét li va héa hoc ctia gia thé trong cay

Nghiém b¢ thoang Kha ndng gii  Dung trong pH Do dan dién

thic khi (%) nuéce (%) kho (g/mL) (pus/cm)
Gl 11,84 50,72 0,720 5,9¢ 86,02
G2 12,34 49,6 0,710 6,4° 62,3b
G3 15,0¢ 47,3b 0,912 6,4> 60,6°
G4 20,00 25,0¢ 0,922 6,72 56,0°
G5 23,6 18,64 0,962 6,6 42,6
CV (%) 6,25 3,87 3,77 1,55 9,16

73,69” 316,657 45,92” 33,59™ 23,277

tinh

**: khdc biét ¢ y nghia & miic a =0,01. Trong ciing mot nhém gid tri, cdc s ¢é ciung ky tu theo sau khong khdc
yng g cung g g Ky g

biét ¢ y nghia thong ké.

Két qua Bang 1 cho thdy gilia cac nghiém
thiic gid thé c6 su khdc biét rat c6 y nghia 6 tit ca
cac chi tiéu danh gid tinh chat vét li va héa hoc
cta gia thé. Nghiém thtc gia thé€ phoi tron liéu
lugng gach gom nghién cang nhiéu thi d¢ thoang
khi c6 xu huéng ting dan. G nghiém thiic d6i
chiing, d¢ thoang khi thap nhat, dat 11,8%, khi
tang lugng phoi tron gach gém nghién 1én 80%
thi d¢ thodng khi tang gip hai lan 1a 23,6%. Két
qua nghién ctiu cta Graceson & ctv. (2014) da
chi ra rang gach gém nghién c¢ ti 1é phin bo cap
hat khac nhau c6 anh huéng 16 rét dén do thoang
khi cta gia thé, trong 9 nghiém thic gach gom
nghién thi d6 thoang khi thay d6i tu 15 - 50%.
Do thoang khi cua gia thé cang cao thi kha ning
cung cip Oz, khuéch tan CO:2 vao khi quyén cang
dé dang, dap ting du oxy cho nhu ciu ho hép
clia ré cay trong. Mic gidi han t6i thiéu cho do
thoang khi ctia gia thé la 10% (Graceson & ctv.,
2014). Trong 5 nghiém thtc gia thé nghién ctiu
thi do thoang khi déu dat tiéu chuin dam bao
cho sy khuéch tdn khi dién ra.

Kha nang gili nudc ctia hon hop gid thé doi
chiing dat 16n nhat 1a 50,7% va khi phdi tron
thém gach gom nghién theo ti 1é ting dan tu
20 dén 80% thi kha nang giti nudc cling cé xu

huéng giam dan ti 49,6% xudng con 18,6%. Gia
thé c6 kha nang git nudc t6t b thé git lai va luu
giti dugc lugng nudc sau khi mua hodc tuéi, gitp
cung cép da nudc cho cay trong sinh trudng va
phat trién. Mtic gii han t6i thi€u cta kha ning
giti nudc 1a 20% d€ dam bao cho céy trong thoat
hoi nuéc ma khong gay ra tinh trang héo cay
(Graceson & ctv., 2014). Cac nghiém thtc gia thé
trong thi nghiém déu dat muc gi6i han cta kha
ndng git nudc tri nghiém thiic G5 c6 phdi tron
80% gach gom nghién. Qua do c6 thé thdy gia thé
c6 kich thudc hat 16n c6 thé lam gia ting do x0p,
do6 thoang khi nhung lai lam gidm kha ndng gid
nudc cta gia thé.

Vé chi tiéu dung trong ctia hon hgp gid thé
cho thdy gia thé khd nhe, & nghiém thic déi
chiing la 0,72 g/mL nhung khi phéi tron phé
phédm gach gobm nghién theo ti ¢ ting dan ti 20
dén 80% thi dung trong ting tuong tng tu 0,71
g/mL dén 0,96 g/mL. Gia thé gom ky thuét Viét
Nam dugc danh gia 1a c6 ciu trac x6p, dat 50 -
60% va co kich thuéc 16n 8 - 10 mm nhung cé
khdi lugng riéng kha I6n1a 1,6 - 2 g/mL (Nguyen
& ctv., 2016). Két qua nghién ctiu cia Graceson
& ctv. (2014) cho thay ti 1¢ phan bo kich thudc
hat gach gom nghién cé anh hudéng ro rét dén
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dung trong, bién thién l6n tu 822 dén 1521 kg/
m®. C6 thé thdy gia thé tit gach gém nghién c6
dung trong thay d6i phu thudc vao kich thuéc
hat va cdu truc cta hat. D6i véi cay hoa trong
chiu thi gid thé cin c6 trong lugng nhe, thuin
lgi cho viéc van chuyén dong thoi dam bao moi
truong gia thé it bi bién dong trong sudt qua
trinh sinh trudng va phat trién cua cay thi viéc
thay thé 1 phan gia thé hiiu co bing gia thé vo co
la diéu cén thiét.

Do pH cta cic nghiém thic gia thé nam
trong khoang tti 5,9 dén 6,7, két qua nay la phu
hgp cho su sinh trudng ctia da s6 loai cay trong.
Mic du vay, khi thém 20 - 80% gach gom nghién
vao gia thé€ d6i ching thi dé pH c¢6 su thay dai,
lam tang d6 pH va c6 su khac biét c6 y nghia vé
mat thong ké gitia cac nghiém thuic gid thé.

Dai véi chi tiéu EC thi gid thé ¢ phoéi tron
gach gém nghién cang tang thi d¢ dan dién (EC)
lai giam tuong ting véiliéu lugng thém vao. biéu
nay c6 thé thdy gach gom nghién c6 tinh chat tro,
ngheo chat dinh duéng nén khi phoi tron vao gia
thé xo dua thi EC gidm theo muc ting cta liéu
lugng gach gobm nghién. P dan dién cao nhit
la gia thé doi chiing 86 ps/cm, va thdp nhat la gia

thé c6 phdi tron 80% gach gom nghién la 42,6
us/cm.

Theo Graceson & ctv. (2014) tinh chét vat ly
ctia cac gia thé tu chat thai gach gom c6 thé thay
ddi rat nhiéu do sy phan bé ti 1é cac kich thuée
hat dugc nghién khac nhau va nguén goc cot
liéu ctia gach gébm. Do vay, dé sti dung gach gém
nghién lam gia thé trong cay mang lai hiéu qua
tOi uu cin phai phan tich ti 1é cac cép hat dé dat
tinh chat vat ly phtt hgp cho nhom cay trong.

3.2. Két qua anh hudng cua gia thé dén sinh
trudng cua cay bang khuang trong chiu tai
thoi di€ém 35 ngay sau trong

Két qua theo doi chiéu cao trung binh céy
bang khuéng (Bang 2) cho théy c6 su khac biét
rat c6 y nghia vé mat thong ké. Chiéu cao trung
binh & nghiém thtic G1 la thap nhat dat 31,8 cm,
nghiém thtic G2 c6 chiéu cao trung binh cao
nhit (36,9 cm). Gia thé c6 phdi tron thém gach
gom nghién cho thay céy tang trudng tét hon so
v6i gid thé khong c6 gach gébm nghién. Tuy vay,
khong c6 su khac biét vé chiéu cao trung binh
gitia cac liéu lugng phoi tron.

Bang 2. Két qua anh hudng cua gia thé dén chiéu cao, s6 canh cép 1 ctia cay bang khuang trong chau

tai thoi diém 35 ngay sau trong

Nghiém thtic Chiéu cao cay (cm) S6 canh cdp 1 (canh/cay)
Gl 31,8 10,3
G2 36,92 9,9b
G3 36,92 15,12
G4 36,42 10,6°
G5 35,32 10,1°
CV (%) 4,30 10,94
F 5,96 9,54™

tinh

**: khdc biét cé y nghia & miic a = 0,01. Trong cting mot nhém gid tri, cdc s6 ¢6 cung ky tu theo sau khong khdc

biét ¢ y nghia thong ké.
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S6 canh cép 1 clia ciy bang khuing (Bang 2)
c6 su khdc biét rat c6 y nghia gitia cac nghiém
thic gia thé, trong d6 gia thé c6 20% gach gém
nghién c6 s6 canh it nhat (9,9 canh/cay) nhung
khong khac biét so véi gia thé doi ching hodc
6 phoi tron 60 - 80%. Gia thé c6 40% gach gém
nghién c6 s6 canh cap 1 nhiéu nhat (15,1 canh/
cay) va khdc biét so véi cac gia thé con lai trong
thi nghiém. Qua do6 cho thay, liéu lugng phoi
tron gach gom nghién c6 anh hudng ro6 rét dén
qua trinh sinh trudng ctia cay bang khuéang, thic
ddy cay ting trudng s6 canh t6t hon.

Gach goém nghién va st nghién da dugc thu
nghiém va danh gia 1a phu hgp cho su sinh
truéng cua cay trong trén mai (Graceson & ctv,,
2014; Eksi & Rowe, 2016; Matlock & Rowe, 2016)

mac du khong phai la loai nao cling ¢é phan ting
tich cuc. Cay bang khuang dugc danh gia 1a co
kha nang chiu han, trong thi nghiém nay cho
thdy cay sinh trudng tot trong moi trudng co
gach gom nghién. Tuy vay, khi phdi tron véi liéu
lugng nhiéu (60 - 80%) thi cay phat trién kém, c6
thé vi kha nang cung cap nudc cta gia thé bi han
ché do kha nang giti nudc giam hon 50% so véi
liéu lugng phdi tron 40%. Diéu nay ciing tuong
tu voi két ludn ctia nghién ctu st dung soi nhe
tu dat sét phoi tron véi 3 ti 1é 30, 50 va 70% chit
don lam gia thé trong rau muodng ctia Tran & ctv.
(2015). Tt d6, c6 thé thdy st dung va tai ché gach
gém lam gia thé trong cay dugc nhung can phoi
tron véi liéu lugng thich hop d€ dat hiéu qua t6i
uu.

3.3. Két qua anh hudng cua gia thé dén su ra hoa caa ciy bang khuéing trong chiu tai thoi diém

35 ngay sau trong

Bang 3. Két qua anh hudng cua gia thé dén thoi gian ra nu, d6 bén hoa va chiéu dai phat hoa ctia cay

bang khuang trong chiu tai thoi diém 35 ngay sau trong

Nghiém thtic Thoi gian ra nu (ngay)  Chiéu dai canh hoa (cm) Do bén hoa (ngay)

Gl 10,62 19,5¢ 9,02
G2 15,30 23,40 12,6
G3 18,6¢ 25,52 14,34
G4 17,0b¢ 21,3¢ 12,0¢
G5 17,6¢ 21,3¢ 11,0

CV (%) 9,33 4,51 7,89
F, . 5,09’ 16,01" 15,12"

*: khdc bigt c6 y nghia & miic o = 0,05; **: khdc biét c6 y nghia é miic a = 0,01. Trong ciing mot nhém gid tri,
cdc s0 ¢6 cling ky tu theo sau khong khdc biét co y nghia thong ké.

Thoi gian ra nu cua cay bang khuang (Bang
3) cho thay c6 su khac biét gitia cac nghiém thtic
gia thé, nghiém thic G1 c6 thdi gian ra ny sém
nhit (10,6 ngay sau trong), thoi gian ra nu tré

nhat la nghiém thic G3 (18,6 ngay sau trong).
Mac du cay ra hoa sém nhung chat lugng hoa
kém hon so v6i cay c6 thoi gian ra nu tré hon 1
tuan. Do thoi gian sinh trudng lau nén céy tich
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lay du chat c6 tac dong tich cuc dén chat lugng
cta canh hoa, cu thé 1a nghiém thiic G3 ¢6 thoi
gian ra nu tré nhat nhung chiéu dai canh hoa la

dai nhét (25,5 cm) va thoi gian hoa nd lau nhat
(14,3 ngay).

3.4. Két qua anh hudng cua gia thé dén sinh khdi hoa cay bang khuéing trong chéu tai thoi diém

56 ngay sau trong

Bang 4. Két qua anh hudng ctia gach gébm nghién dén sinh khoéi hoa tai thoi di€ém 56 ngay sau trong

Nghiém thtic Sinh khéi hoa tuoi (g/cay) Sinh khéi hoa kho (g/cay)
Gl 9,3¢ 4,3¢
G2 12,6%* 7,3%®
G3 15,02 8,32
G4 14,0 6,0
G5 11,3% 5,0¢
CV (%) 5,21 9,08
F 4,15 5,79

tinh

*: khdc biét c6 y nghia & miic a = 0,05. Trong cung mot nhém gid tri, cdc s6 c¢6 cung ky tu theo sau khong khdc

biét ¢ y nghia thong ke.

Sinh khéi phan anh két qua cho chi s6 tang
trudng ctia cay trong. Két qua bang 4 cho thay
sinh khoi hoa cay bang khuéng c6 su khac biét c6
y nghia gitia cic nghiém thtic gid thé. Sinh khéi
hoa tuoi va kho thap nhét la nghiém thtic gid thé
khong c6 gach gom nghién (9,3 va 4,3 g/céy). Gia
thé c6 20 - 60% gach gém nghién khong co su
khéc biét vé sinh khoi hoa tuci. Sinh khéi hoa
kho dat cao nhit la gia thé c6 chita 20 - 40% gach
gém nghién (7,3 - 8,3 g/céy). Két qua nghién ctiu
da chi ra rang gach gém nung c6 thé tai ché dé
lam gia thé trong cay hoa bang khuang. Két qua
nay cling phu hgp véi khuyén cao ctia Eksi &
Rowe (2016), Graceson & ctv. (2014) vé viéc st
dung tai ché gach gém, st gach ngéi,... dé lam gia
thé trong céy.

4. Két Luan

Két qua nghién ctiu cho thdy c6 thé tai ché
phé phdm gach gom d€ lam gia thé trong cay
bang khuang. Phoi tron 40% gach gém nghién
v6i 60% hon hop gia thé xo dua, tro trdu phan
trun (til¢ 2:2:1) cho cac két qua cao nhat vé chiéu
cao cay (36,9 cm), s6 nhanh (15,1 nhanh), chiéu
dai phat hoa (25,5 cm), sinh khéi hoa tuoi (15 g),
sinh khdi hoa kho (8,3 g), thoi gian ra nu (18,6
ngay) va do bén hoa (14,3 ngay). St dung tai ché
gach gom nghién dé lam gia thé trong cdy nhung
can bd sung thém phan hiiu co hodc phoi tron
v6i gia thé hitu co d€ khac phuc nhuge diém
ctia gach gom nghién la nghéo dinh dudng va
kha nang giti nudc kém. Thém vao do, cling can
phan tich danh gia sy phan b6 ctia cip hat dugc
nghién d€ dam bao dugc tinh chat vat ly phu hgp
cho céy trong.
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L6i Cam Doan

Céc tac gia cam két rang khong c6 xung dot
loi ich trong bai viét nay.

Loi Cam On

Nhém téc gia chan thanh cdm on Ong Tran
Thé My, quan ly vuon uom khu dé thi Eco Xuan
da ho trg thuc hién thi nghiém.
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ABSTRACT

This study aimed to survey and identify succulent plant species
commercially cultivated for ornamental purposes in Ho Chi
Minh City, with a focus on their application in indoor landscape
design. The research employed field investigations across 10
urban districts and species identification based on morphological
characteristics, supported by specialized botanical literature and
online flora databases. A total of 66 succulent species were recorded,
belonging to 5 families and 2 plant classes, among which the class
Magnoliopsida was overwhelmingly dominant (81.8%), with the
family Crassulaceae being particularly prominent, accounting
for 79% of the total species identified. The most prevalent
morphological form was the rosette type (82%), and the majority
of succulents originated from arid regions such as South Africa
and Mexico. Based on these findings, several miniature indoor
landscape models were designed using balanced arrangements that
integrated various plant forms, recycled materials, and decorative
elements for festive occasions as well as everyday settings. These
models demonstrated the affordability, versatility, aesthetic value,
and ecological potential of succulent plants in contemporary
urban interiors. The study provides a scientific and practical
foundation for developing sustainable indoor decorative models
using succulents in urban settings.

Cited as: Ton, A. N. G., Duong, T. T. M., Nguyen, T. T., Do, N. N., & Hoang, T. T. A. (2026). Diversity
of succulent plant species in Ho Chi Minh City’s ornamental plant market and their applications in
interior decoration. The Journal of Agriculture and Development 25(4), 122-142.
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1. Dit Vin Dé

Trong xu hudng do6 thi hoa hién dai, viéc dua

TOM TAT

Nghién ctiu nay tap trung khao sat va dinh danh céc loai sen da
dugc kinh doanh lam canh tai TP. H6 Chi Minh, tit 46 ting dung
trong thiét ké tiéu canh ndi that. DE€ tai st dung phuong phap diéu
tra thuc dia tai 10 quén cta thanh ph6 va dinh danh loai theo hinh
thai hoc két hgp véi tai liéu chuyén nganh va co sé dii liéu thuc vat
truc tuyén. Tong cong 66 loai sen da thudc 5 ho va 2 16p thuc vat da
dugc ghi nhan, trong d6 16p Magnoliopsida chiém uu thé tuyét doi
(81,8%), v6i ho Crassulaceae la dai dién néi bat (chiém 79% tong
s0 loai). Hinh thai chiém uu thé 1a dang xoe (82%), ngudn goc ctia
sen dd chu yéu tu cic khu vyc c6 khi hju kho cin nhu Nam Phi
va Mexico. Trén co s do, cac tiéu canh véi bs cuc can bang, phéi
hop gitia cdc dang cay, vat liéu tai ché va phu kién trang tri theo
chu dé phu hgp cac dip 16, tét va ca ngay thuong dugc thuc hién
nham minh hoa khé ning két hop sen da véi vat liéu ndi that va
biéu tugng vin hda. Cac tiéu canh cho théy chi phi phu hgp, tinh
linh hoat, gia tri thim my va tiém ndng sinh thai ctia sen d4 trong
khong gian noi that do thi hién dai. Dé tai la co sé khoa hoc va
thuc tién quan trong dé phat trién mo hinh sen dé trong thiét ké
ndi that tai do thi.

Vé phan loai, sen da khong thuéc moét nhom
don nganh ma la tap hgp ctia nhiéu ho thuc vat
nhu Crassulaceae, Aizoaceae, Asphodelaceae...

cay xanh vao khong gian séng ngay cang pho
bién nhdm cai thién mai trudng va stic khde tinh
than. Trong do, ciy sen da dugc ua chuéng nho
hinh ddng nho gon, mau sic da dang va kha ning
chiu han, it can chdm s6c (Ogburn & Edwards,
2010; Borland & ctv,, 2018a). Ogburn H6 Chi
Minh, noi khong gian han ché va anh sang tu
nhién thiéu hut.

v6i dic diém chung la 14 mong nudc, két qua
ctia qud trinh tién hoa hoi tu d€ thich nghi moéi
truong kho can (Nyfteler & ctv., 2008). Trong do,
ho Crassulaceae néi bat nhd co ché quang hop
CAM, cho phép hdp thu CO, ban dém nhim
han ché mit nuéc ban ngay (Borland & ctv,
2018b). Sen da phan bé cht yéu & nhiing trung
tam da dang sinh hoc quan trong nhu cac viing
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ban hoang mac cia Nam Phi, Mexico va Chile
(Herndndez-Hernandez & ctv., 2023). Nh& kha
nang sinh trudng trén dat kho cin, chung giup
c6 dinh dit, giam x6i mon va tao diéu kién vi khi
hau cho sinh vat dat (Ogburn & Edwards, 2010;
Masrahi & ctv.,, 2011). Mot s6 loai thudc cac chi
nhu Kalanchoe, Bryophyllum, Aloe con c6 gia tri
dugc liéu véi cac hoat chit khang khuén, chong
viém (Borca & ctv.,, 2022). Nhiéu loai sen da cé
tinh dic hitu cao va dugc dua vao danh sach bao
ton (Zagumenny & Nikolaeva, 2024).

Trong thiét ké canh quan, mot s6 loai thudc
cac chi nhu Echeveria, Crassula, Sedum hay
Haworthia dugc st dung phé bién nhd thim my
cao va dé phdi hop trong céc tiéu canh, bon cay
ndi that, vuon dd hay vuon trén mai (Boruz &
ctv., 2023). Quang hgp CAM con giup cay giai
phong oxy ca ngay 1an dém, hap thu cac hgp chat
hitu co dé bay hoi, cai thién chéit lugng khong
khi trong khong gian kin (Borland & ctv., 2009).
Ngoai ra, sen da con dugc ting dung linh hoat
trong trang tri ndi thit. Nguasi dung cé thé thay
thé hoa tuoi bang vai chau sen da nho d€ bé tri
ban tiéc, ctia s6 hay goc nha. Véi stic song bén
va gia thanh hgp ly, sen da la giai phap trang
tri vita dep vuia kinh té. Du vay, do ddc tinh ua
sang, sen da kho song lau trong nha. Do do, can
luan chuyén sen da gitta khong gian néi that va
ndi c6 nang. DU thi truong ciy canh TP. H6 Chi
Minh hién rit phong pht, van chua cé nghién
ctiu chinh thtic nao thong ké va phan tich thanh
phan loai sen dd dang dugc tiéu thu ciing nhu
tiém nang ting dung ndi that ctia ching. Do do,
nghién ctiu nay dugc thuc hién nham: (i) dinh
danh va phén loai cic loai sen d4 phd bién tai
TP. H6 Chi Minbh; (ii) ing dung thiét ké sen da
trong noi that dya trén hinh thai, sinh ly va gia
tri thdm my.

2. Vit Liéu va Phuong Phap

Nghién ctu dugc trién khai tai 10 khu vuc
hanh chinh thudc TP. H6 Chi Minh (theo ranh
giGi trude khi sap nhap), bao gobm cac quan: 2,
3,7, 9, 10, Tan Binh, Phu Nhuén, Go Vép, Binh
Thanh va Tha Duc. Thoi gian khao sat kéo dai tu
thang 1 dén thang 12 ndm 2021 va dudgc cap nhat
lai vao cdc ndm 2023 va 2024. Viéc lya chon diém
khao sat khong dugc thuc hién ngiu nhién, ma
dua trén két qua tién khao sat va thu thip thong
tin tt nhiéu nguon. Nhom nghién ctiu st dung

19« 2«

cac ti khoa nhu “sen d4”, “cdy canh mini”, “tiéu
canh sen d4” dé tim kiém trén Google Maps,
Facebook va tham khao y kién tii ngudi ban cay,
khach hang va cac thanh vién trong cong dong
yéu thich sen da.

Truéc khao sat, nhom nghién ctiu thiét ké
phiéu thu thap dii liéu bao gom cac thong tin: ma
s6 anh, dia di€m, thoi gian khao sat, tén nguoi
khao sat, tén thuong goi va ngudn goc cay, mod
ta hinh thai, ddc tinh sinh hoc va gia ban 1é. Cac
cong cu hd tr¢g gébm mady anh ky thuit s, gidy
ghi chép, but viét va phuong tién di chuyén. Cac
mau sen da dugc mua vé d€ phuc vu dinh danh
chinh xac. Phuong phap diéu tra ngoai thuc dia
dugc thuc hién thong qua quan sat truc tiép tai
cac cta hang, chyp anh mau vat va phong van
nhanh ngu6i ban. No¢i dung phong van tap trung
vao ngudn goc cay, di€u kién sinh trudng, kinh
nghiém chdm s6c va nhu cau thi trudng.

Viéc dinh danh loai dugc thuc hién theo
phuong phap so sanh hinh thai hoc, cht yéu dya
vao dédc diém co quan sinh dudng va sinh san (néu
mau co). Viéc phén loai cht yéu stt dung hinh
anh, mau cay mua vé va tra ctiu tu tai liéu chuyén
nganh nhu Illustrated Handbook of Succulent
Plants: Crassulaceae (Eggli, 2003), Succulents
Simplified (Baldwin, 2013), The Tropical Look:
An Encyclopedia of Dramatic Landscape Plants
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(Riffle, 2003), cling cac co s& di liéu thuc vat
tryc tuyén nhu POWO, FloraFaunaWeb va
TopTropicals. Sau khi dinh danh, céc loai sen da
dugc lap danh sach so bo véi tén khoa hoc, tén
thong dung, phan loai theo ho va chi.

Mot s6 loai tiéu bi€u sau d6 dugc st dung
trong thiét ké tiéu canh noéi that, qua cac budc:
lén y tudng, lua chon cay va vat liéu, phac thao
phoi canh va trong sen da vao vat chiia phu hop.
Muc tiéu la minh hoa kha nang ting dung sen da
trong trang tri noi that theo hudng thdm my, bén
viing va pht hgp diéu kién anh sang trong nha.

3. Két Qua va Thao Luin
3.1. Diéu tra va dinh danh cac loai sen da

Céc ctia hang sen dd khao sit phan bg tai 10
quan TP. H6 Chi Minh. Qué4n Binh Thanh chiém
ty 1é cao nhat (20%) phu hgp véi quan sat tién
khao sat khi day la khu vic c6 méat d6 dan cu
cao, nhiéu tuyén dudng chinh, dé tiép cdn khach
hang tré quan tdm dén cay canh mini, ti€p theo
la quén 9 (15%). Cac quan 3, 7, 10 va Tha btc cé
ty 1¢ ngang nhau (10%), trong khi Phi Nhuan,
Go Vép, Tan Binh va Quan 2 mbi ndi chiém 5%
(Hinh 1).

= Binh Thanh = Go Viap
= Quén 3 = Quédn 10

» Quén 7
= Quén 2

Phta Nhuan = Tén Binh
=»Thibic =Quédn9

Hinh 1. Ty 1¢ ctia hang sen da theo dia ban khao sat.
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Pa dang sen da theo cac taxon

Bang 1. Da dang sen da theo cac taxon

LS BoO Ho Chi Loai
op
Nganh S6 Tylée S6 Tylé S6 Tyle S6 Tyle S6  Tylé
lugng (%) lugng (%) lugng (%) lugng (%) lugng (%)

Magnoliopsida 1 50 2 50 2 40 17 77,3 54 81,8

Magnoliophyta
Liliopsida 1 50 2 50 3 60 5 22,7 12 18,2

Tong cong 2 100 4 100 5 100 22 100 66 100

Nghién ctiu da dinh danh dugc 66 loai sen da
thudc 5 ho thuc vat tai cac ctia hang cay canh &
TP. H6 Chi Minh. Tat ca cac loai déu thudc nganh
Ngoc lan (Magnoliophyta), gom 2 16p chinh: Hai
la mam (Magnoliopsida) v6i 2 ho va mét 14 mam
(Liliopsida) véi 3 ho (Bang 1). Trong do, 16p
Magnoliopsida chiém uu thé vé6i 54 loai (81,8%),
ndibatla ho Crassulaceae v6i 52 loai (chiém 79%
téng s loai da khao sat) (Hinh 2), gdbm nhiéu chi
phd bién nhu Echeveria, Sedum, Sempervivum,
... (Bang 2). bay la ho ¢6 tinh da dang va gia tri
trang tri cao, thuong dugc st dung trong thiét

2% 1%

15%

79%

ké ndi that va vuon mai xanh nhd kha ning chiu
han va thich nghi dugc anh sang yéu (Eggli,
2003; Baldwin, 2013; Getter & Rowe, 2006). L6p
Liliopsida chiém 18,2% (12 loai), gom cac ho nhu
Asphodelaceae (Aloe, Haworthia), Asparagaceae
va Commelinaceae. Su phan bd nay cho thay 16p
Magnoliopsida dong vai tro trung tdm trong thi
truong sen da do thi. Ngoai gid tri thdim my, cac
loai nay con c6 1gi ich sinh thdi nho kha nang
héap thu CO, ban dém, phu hgp véi khong gian
song va lam viéc (Kluge & Ting, 1978). Hinh 3
minh hoa mot s6 loai sen da da diéu tra dugc.

= Ajzoaceae
1 Asparagaceae
Asphodelaceae
Crassulaceae

= Commelinaceae

Hinh 2. Ty 1¢ s6 loai theo ho thuc vat.
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Bang 2. Danh muc cac loai sen da

STT Tén thong thudng Tén khoa hoc Ho thuc vat Phé‘n loai theo Ngudn goc
hinh dang
1 Sen di4 cd ngoc Bergeranthus scapiger Aizoaceae biing Nam Phi
sting (Haw.) N. E. Br
2 Sen d4d ham cd sdu  Faucaria felina (L.) Aizoaceae Xoe Nam Phi
Schwantes
3 Sen da ho 16 Ledebouria socialis (Baker) Asparagaceae Xoe Nam Phi
Jessop
4 Sen da stia do Aloe gariepensis Pillans Asphodelaceae Xoe Nam Phi,
Namibia
5 Sen dad nha dam Aloe parvula A. Berger Asphodelaceae Xoe Madagascar,
Nam Phi
6 Sen ddham camép Aloe squarrosa Baker ex Asphodelaceae Xoe Yemen
Balf f.
7 Sen d4 méng rong Haworthia angustifolia  Asphodelaceae Xoe Nam Phi
dai Haw.
8 Sen d4 ngoc 14 Haworthia cooperi var. Asphodelaceae Xoe Nam Phi
ngan pilifera (Baker) M. B. Bayer
9 Sen d4 ngoc gudc Haworthia cymbiformis var. Asphodelaceae Xoe Nam Phi
ngan cymbiformis
10 Sen da gudc Haworthia magnifica var. Asphodelaceae Xoe Nam Phi
magnifica
11 Sen da quat Haworthia truncata Asphodelaceae Xoe Nam Phi
Schonland
12 Sen di méng rong Haworthiopsis coarctata Asphodelaceae Xoe Nam Phi
cup (Haw.) G. D. Rowley
13 Sen di méng rong Haworthiopsis limifolia Asphodelaceae Xoe Nam Phi,
X0dy (Marloth) G. D. Rowley Nam My
14  Sendapinklady  Callisia repens Pink Lady'  Commelinaceae Dbiing Thudn hoéa
(cultivar)
15  Sen da dola dai xGraptosedum 'California Crassulaceae Diing Lai tao
Sunset'
16  Sen da do phalé xGraptosedum 'Francesco Crassulaceae Xoe Lai tao
Baldi'
17 Sen dd ruby xanh  xGraptoveria 'Olivia' Crassulaceae Xoe Lai tao
18 Sen d4 hoa héng xGraptoveria Titubans' Crassulaceae Xoe Lai tao
trang
19  Senddhaicdudém Adromischus cooperi Crassulaceae Xoe Nam Phi,
(Baker) A. Berger Kenya
20 Sen d4 tay gidu Adromischus cristatus Crassulaceae Xoe Nam Phi,
nhin (Haw.) Lem. Kenya
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21  Sen da hoa hong Aeonium aureum (C.Sm. ex Crassulaceae Xoe Quin  dao
xanh Phap Hornem.) T. Mes Canary
22 Sen d4 ba mau Aeonium decorum Webb ex Crassulaceae Xoe Quéan dao

Bolle Canary
23 Senda Aoexanh  Aeonium tabulaeforme Crassulaceae Xoe Quin  dao
(Haw.) Webb & Berthel. Canary
24 Sen d4 tay géu Cotyledon tomentosa Harv.  Crassulaceae Xoe Nam Phi
25  Sendababa Crassula congesta N. E. Br.  Crassulaceae Xoe Nam Phi
26  Sen da canh buém Crassula ovata 'Minima' Crassulaceae biing Thudn  hoéa
nhé (cultivar)
27  Sen dd buém cAm Crassula ovata 'Hummel's Crassulaceae Xoe Thudn  hoéa
thach Sunset' (cultivar)
28 Sen da thach bich Crassula ovata "Tricolor' Crassulaceae Xoe Thuan héa
vang (cultivar)
29  Senddlién daitim Echeveria ~ Perle  von Crassulaceae Xoe Lai tao
Niirnberg’
30  Sendagiong méi  Echeveria amoena De Smet Crassulaceae Xoe Mexico
ex E.Morren
31 Sen da thai Echeveria 'Blue Atoll' Crassulaceae Xoe Lai tao
32 Sen da dia hdéng Echeveria carnicolor (Baker) Crassulaceae Xoe Mexico
map E.Morren
33 Sen d4 bdp cai Echeveria ‘Crinoline Crassulaceae Xoe Lai tao
Ruffles’
34  Sen dd hoacuctim Echeveria 'Cubic Frost' Crassulaceae Xoe Lai tao
35 Sen da lién dai Echeveria elegans Rose Crassulaceae Xoe Mexico
tring
36 Sen dalola tim Echeveria 'Lola’ Crassulaceae Xoe Lai tao
37 Sen dda héng Ha Echeveria Lovely Rose' Crassulaceae Xoe Lai tao
Lan
38  Sen da ctc gai Echeveria ‘Mexensis Crassulaceae Xoe Lai tao
Zaragosa'
39 Sen d4 sao chdi Echeveria 'Moon Fairy’ Crassulaceae Xoe Lai tao
40 Sen d4 nuda xanh Echeveria 'Nuda' Crassulaceae Xoe Lai tao
ngoc méi
41  Sen d4 ddt hong Echeveria 'Orion' Crassulaceae Xoe Lai tao
42 Sen d4 du hong Echeveria prolifica Moran & Crassulaceae Xoe Mexico
J. Meyran
43 Sen d4 vién do Echeveria  pulidonis  E. Crassulaceae Xoe Mexico
Walther
44  Senddcuctrang  Echeveria runyonii '"Topsy Crassulaceae Xoe Thudn  hoéa
Turvy' (cultivar)
45  Sen dd bap cditim Echeveria shaviana 'Pink’ Crassulaceae Xoe Thuan  hoa
(cultivar)
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46  Sen ddvién héng  Echeveria subrigida (B. L. Crassulaceae Xoe Mexico
Rob. & Seaton) Rose
47  Senddbanhbao  Echeveria Tippy' Crassulaceae Xoe Lai tao
48  Senddma Graptopetalum Crassulaceae Xoe Mexico
paraguayense (N. E. Br.)
E.Walther
49  Sen dd bac Kalanchoe millotii Raym.- Crassulaceae biing Madagascar
Hamet & H. Perrier
50  Sen da canh buém Kalanchoe  rhombopilosa Crassulaceae biing Madagascar
var méi Mannoni & Boiteau
51  Sen da nhung vién Kalanchoe tomentosa Crassulaceae biing Thudn  hoéa
den 'Chocolate Soldier' (cultivar)
52 Sendadutron Orostachys boehmeri Crassulaceae Xoe Dong A
(Makino) H. Hara
53  Sen da sedumrong Petrosedum rupestre (L.) P. Crassulaceae biing Chau Au
bién V. Heath
54  Sendavangladai Sedum adolphi Lime Gold' Crassulaceae biing Thudn  hoa
(cultivar)
55 Sen d4 sedum hat Sedum album L. Crassulaceae Ra Bic Phi, Tay
gao tim Au
56  Sen da thach ngoc Sedum allantoides Rose Crassulaceae bung Mexico
xanh
57 Sen da sedum Sedum dasyphyllum 'Lilac Crassulaceae Xoe Thuan  hoéa
bong hong tim Mound' (cultivar)
58  Sen dd sedum com Sedum japonicum ‘Tokyo Crassulaceae Xoe Thudn  hoéa
vang Sun' (cultivar)
59  Sendakimtuyén  Sedum mendozae (Glass & Crassulaceae Xoe Mexico
Chazaro) V. V. Byalt
60  Sen da chudi ngoc Sedum morganianum Crassulaceae DPiing Mexico
ding E.Walther
61  Sendavaycachép Sedum tetractinum Frod. Crassulaceae Xoe Mexico
62  Sen da phit ba Sempervivum Crassulaceae Xoe Uc
mang nhén arachnoideum L.
63  Sen da phat ba Sempervivum  fimbriatum Crassulaceae Xoe Y
mang nhén lta Klotzsch
64  Sen d4 phatba Sempervivum 'Pluto’ Crassulaceae Xoe Thudn  hoda
(cultivar)
65 Sen dd man Sinocrassula  densirosulata Crassulaceae Xoe Trung Quéc
(Praeger) A. Berger
66  Sen ddnhimden  Sinocrassula  yunnanensis Crassulaceae Xoe Thudn  hoda
'Napoli Noire' (cultivar)
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Hinh 3. Mot s6 loai sen da.

Hinh dang va ngudn goc cta cac loai sen da

Bang 2 liét ké 66 loai sen da dugc dinh 1%

danh tai TP. H6 Chi Minh. Phan 16n c6
dang x0e (82%) (Hinh 4), phé bién & cac
chi nhu Echeveria, Haworthia, Aeonium
5i 14 hoa thi hoicl .D
V(?'l am?c ‘o;a i hodc jln ngfmg | ang = Dimg
diing chi chiém 17%. Vé nguodn goc, da

sO loai dén tu cac vung kho han nhu .X?e
Nam Phi, Mexico c6 diéu kién tién hoa =Ru
thich nghi khan nuéc (Gibson & Nobel,
1986). Khoang 40% s6 loai 1a loai thuan
héa hoic loai duogc lai, dugc tao ra dé

tang tinh th&m my va kha nang thich

nghi tréng chau. Hinh 4. Ty 1¢ loai sen da theo hinh dang.
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Gia ban cacloai sen da

Khoang 70% cac loai sen da c6 gia ban kha
thap (tu 5.000 dén 15.000 dong) trong d6 phd
bién la muic gid 15.000 dong. Chi c6 2 loai sen
da 6 muc gia cao la sen da phat ba mang nhén va
sen da stia do (120.000 dén 130.000 dong). 27%
cac loai sen da con lai gia tu 35.000 dén 70.000
dong (Hinh 5). So sanh véi gia hoa cit canh pho
bién, ching han b6 hoa cuc, lily hodc dong tién
dao dong tit 36.000 dén 210.000 dong, va cac loai
hoa cao cdp nhu hong nhép néi tit 160.000 dong
280.000 dong moi bo (d€ cam 1 lo hoa hay binh

hoa chung trong nha), c6 thé thiy rang sen d4,
ngay ca ¢ phan khuc gid cao, van ré hon so véi
hoa cit canh cao cdp. Chi phi mua sen d4 chi
chiém khoang 0,05 dén 0,15%, t6i da la 1,5% thu
nhap thang véi 2 loai c6 gid cao nhét, trong khi
mot bé hoa hong nhap c6 thé chiém t6i 3,5% thu
nhép (tinh theo mtic thu nhap binh quan cua lao
dong Viét Nam quy 1 ndm 2025 la 8,3 triéu dong,
theo Cuc Thoéng ké, 2025). Nhu vay, viéc mua
mot vai cay sen dd co gia thap dén trung binh dé
trang tri trong nha khong géay ap luc tai chinh va
nam trong kha nédng chi trd ctia ngudi Viét Nam.

= 5.000 dong

= 10.000 dong
= 15.000 dong
= 35.000 dong
= 50.000 ddng
= 70.000 dong
= 120.000 dong
= 120.000 dong
= 130.000 dong

Hinh 5. Ty 1¢ loai sen da theo gia ban.

3.2. Ung dung sen da trang tri cic tiéu canh
ndi thit

Dé ting dung sen d4 vao trang tri tiu canh
ndi that, cin tuan thi cac nguyén tic bd cuc nhu
tuong phan hinh dédng, mau sic, cin bang cao -
thép, day - thua va nhdn manh trung tdm bang

cac loai ndi bat thudc cic chi nhu Echeveria,
Aeonium, Crassula dang xoe hodc phdi hop véi
dang diing. Viéc két hgp véi soi, da tu nhién, go,
chiu dat nung, chau thuy tinh hay vat dung gia
dinh tai ché gitp tang tinh tuong phan vatliéu va
chiéu sau khong gian (Booth & Hiss, 2012).
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Sen d4 la loai ua sang, yéu cau dit thoat nude
tot va tudi hgp ly d€ tranh thdéi ré (Gibson &
Nobel, 1986). Cac yéu t6 quyét dinh dén su phat
trién va d¢ bén trang tri ctia cdy gom: chét lugng
giong, diéu kién mai trudng, gia thé va ky thuat
chim soc. Trong d0, gia thé phai dam béo thoang
khi, thoat nudc t6t nhung van duy tri 6 4m phu
hgp, thudng dugc phdi tron tii trau hun, xi than,
x0 dtia, da tran chéu (perlite), pumice (da bot nui
Itta) két hop phan hiiu co. Ky thuat tuéi nudc,
bén phén, lya chon vi tri trong va xoay chiu dinh
ky c6 vai tro quan trong trong viéc duy tri hinh
dang can d6i, mau sic dep va stic song lau dai.
Trong thiét ké noi that, sen da nén dugc bo tri
gan ctia s6 hodc bd sung dén LED chuyén dung.
Céay ciing can dugc phoi nidng moéi tuin 1 - 3 14n
(tuy loai) d€ giti mau sic va hinh dang dep, song
song do la luan chuyén mau khac vao nha. bong
thoi han ché tudi nudce cho sen da qua mdc, tan

sudt tudi chi khoang 1 dén 2 l4n modi tuln tuy
theo gid thé va chau trong. Su cham sdc tot gitp
cay c6 tudi tho tii vai thang dén nhiéu nam. Sy
phdi hgp gitia yéu té thdm my, nguyén ly b cuc
va hiéu biét sinh hoc gitp ti€u canh sen d4 dat
dugc tinh nghé thuéit cao va dam bao tinh bén
ving.

Chu dé “Tét Viét”

Ba tiéu canh trang tri da dugc thiét ké dé tai
hién khong khi Tét truyén thong trong khong
gian noi thit hién dai. Tai ban phong khach, tiéu
canh st dung sen d4 da dang nhu td phuong,
phat ba, thach bich... trong trong ly st 16n, két
hop véi cac vat phdm dac trung ngay Tét (cau
déi, banh mut, heo dit) nham tao khong gian 4m
cung, mang dam ban sic Viét, v6i tong chi phi
613.500 dong (Hinh 6).

Hinh 6. Tiéu canh sen d4 trén ban tra banh.
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Tiéu canh ban tiéc bép luya chon sic vang va
do chu dao thong qua b 4m tach, bao 1i xi, dén
l16ng, tugng trung cho tai 1oc va thinh vugng
(Hinh 7). Cac loai sen da dang xoe nhu bap cai
tim, kim tuyén, banh bao... dugc trong trong ly
st vang, gop phén tang tinh thdm my va dong bo
vat liéu, chi phi 2.730.000 dong.

O ban dao bép, sen d4 dugc trong trong néi
dat truyén thong, két hgp phu kién Tét nhu trau
gém, day ruy bang do, tao cam giac gan giii, goi
nhé ky tc Tét xua (Hinh 8). Téng chi phi tiéu
canh nay la 450.000 dong.

Hinh 8. Tiéu canh sen d4 tai ddo bép.
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Chu dé “giang sinh”

Ba tiéu canh trang tri dugc thiét ké nham tai
hién khong khi 1& hoi dac trung véi hinh éanh
ngdi nha tuyét, vong nguyét qué va anh nén 4m
ap. Tiéu canh tai ta ké phong khach moé phong
hinh anh ngoéi nha Gidng sinh bing vat liéu tai
ché 1a hop nhua va qua phi lao két hgp sen da
sdc xanh trang nhu sen d4 sedum rong bién, nha
dam, ham cd map cung cic biéu tugng 1& hoi
(6ng gia Noel, tuan 1oc), tong chi phi 125.000
dong (Hinh 9).

Tiéu canh ban bén ctia s6 st dung thé thuy
tinh lam nén dé€ bo tri nén thom, qua chéu va cac
loai sen da nhu sen d4 phat ba mang nhén lta,
vién hong, c6 ngoc sting... tao khong gian lung
linh va trang trong theo tinh than ngay ¢, véi
chi phi 330.000 dong (Hinh 10). Tiéu canh ban
tiéc Giang sinh st dung hop gb, bd 4m tra banh
va cac loai sen da dang xoe nhu nuda xanh, kim
tuyén, banh bao, do pha 1é... cing vét trang tri nhu
qua thong, nén va 6ng gia Noel (Hinh 11). Khong
gian 4m thuc trd nén sinh dong, két ndi gitia c6
dién va hién dai véi téng chi phi 405.000 dong.

Hinh 9. Tiéu canh sen da tai ta ké phong khach.
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i

Hinh 11. Tiéu canh sen da tai ban tiéc Giang sinh.
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Chu dé “khong gian tri thuc”

Tiéu canh sen da trén ban doc sach khong
chi tao diém nhin thdm my ma con mang lai sy
thu gian, gidm moi mit va khoi ggi cdm hiing
sang tao. Y tudng thiét ké tin dung hop thudc téi
ché va bia séch, biéu dat quan niém “van vat hitu

i Siads sodsT  Raren paToN

linh” khi nhiing vét vo tri cling mang trong minh
stic song. Cac loai sen da nhu sen da du, sedum
rong bién, hong tim va cic gai dugc phdi hgp hai
hoa, sdp xép tli cay 16n dén nho (Hinh 12). Téng
chi phi thuc hién 1a 45.000 dong.

Hinh 12. Tiéu canh sen d4 ban doc sich.

Chu d¢€ “chuyén ngay cha nhat”

Céc ti€u canh nay dugc tao ra v6i muc dich
mang lai sy tuci méi cho khong gian séng, dong
thoi goi cam giac thu gian va tai tao nang lugng
trong nhiing ngdy cudi tudn. Y tudng cht dao la
tai st dung vat dung quen thudc, viia han ché rac
thai viia tao hinh thiic sdng tao trong noi thit va
ngoai that.

Véi tiéu canh trong bép, chdo, phin ca phé
va ly st dugc phun son hodc gitt nguyén dé€ lam
chau trong. Phin ca phé nho gon thich hgp dat

trén ctia s6, chdo v6i duong kinh 16n tao diém
nhin cho ban ddo, con ly st mang tinh linh
hoat, dé phéi hgp nhiéu giéng sen da. Cac loai
dugce st dung da dang, tui sen da du, vién do dén
sedum com vang, thach ngoc... Chi phi cho tiéu
canh v6i chao la 380.000 dong, vé6i phin ca phé
la 55.000 dong, véi ly su 1a 440.000 dong. Ngoai
ra, 6 thé€ tao moét khu vuon thu nho phong cach
chau Au trong chdo ci dé dit é ban dao bép. Tiéu
canh véi chi phi 415.000 dong dugc thiét ké véi
ng6i nha dat, hang rao gob va sdi trang. Cac loai
sen d4 nhu nhim tring, sedum bong héong tim,
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dollar trdng, nhung vién den... dugc sip xép doc
16i di, két hgp deén ti€u canh tao khung canh 4m
cing (Hinh 13). Tiéu canh ciing c6 thé dat & ta
rugu hodc nhiing vi tri phit hgp khac.

Tai phong khach, tiéu canh sen da dugc két
hgp véi bo khay tra mau dong. Cac loai sen da
dugc st dung nhu sen da thu nau, kim cuong,
banh bao va hoa dit, phtt bé mit bang hat dau
dé ting thim my (Hinh 14). Thiét ké nay mang
nét sang trong, phu hgp khong gian ti€p khach.

Nhiing ly tach tra nay ciing c6 thé dugc trang tri
da dang & nhiéu vi tri trong nha (Hinh 15). Chi
phi thuc hién la 340.000 dong.

V6i khong gian ngoai that, c6 thé st dung
vat liéu tdi ché nhu 16p xe ct d€ tao thanh chau
trong, biéu dat thong diép s6ng xanh (Hinh 16).
Sen d4 man, bap cai tim, td phuong cung chudi

ngoc ri tao hiéu tng thi giac doc ddo. Chi phi
thuc hién 1a 275.000 dong.

Hinh 13. Cac tiéu canh “chuyén ngay cha nhat” dit trong bép.

s N | .

[ 1 '
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Hinh 14. Ti€u canh ban tiéc tra trong phong khach.
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Hinh 16. Trang tri sen da cung 16p xe cii ddt & ngoai that.
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Nhiing ti€u canh sen da trang tri ndi that mdi gia dinh, cling c6 thé tao dugc rat nhiéu mau tiéu
ngay thudng canh sen da dep mat. Chi phi cho céc tiéu canh nay

trung binh tu 110.000 dén 380.000 d6ng (Hinh 17).
Ngoai nhiing miu trang tri trén, v6i moét s6
loai sen da théng dung va cac vit dung cé san tai

Hinh 17. Cac mau trang tri sen da thudng ngay trong ndi that.
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Khi so sanh cdc ti€u canh sen da trong nghién
ctiu v6i gia hoa cat canh tai thi trudng noéi dia
c6 thé thdy rdng ti€u canh sen da gia thip va
trung binh tuong duong hodc cao hon mot bo
hoa cét canh trung binh, nhung lai c6 gia trj lau
bén hon vi ciy c6 thé duy tri nhiéu thang. Thém
vao do, trang tri sen da c6 sy doc dao riéng nho
su da dang loai va tinh mdi la, ddc sic cua cac
tiéu canh. Mit khéc, sen d4 co lgi thé 16n 1a dé
ra choi, nhay ciy con hodc giam 4, lam “gia han”
gid tri trang tri bang cach thay chau hodc ghép
cum mdi khi cum me gia, giap ngudi choi cay
6 thé giam chi phi mua méi cay (Hinh 18). Tiéu
canh c6 gid tri cao vao dip 1é, tét cling chi trén 2
triéu dong, tuy nhién néu quy déi theo thoi gian

sti dung, chi phi thuc t€ cho mdi ngay thudng
thtic sen da lai rat hop ly. V6i thu nhép binh quan
ctia ngudi Viét Nam hién nay, chi phi cho mot
tiéu canh sen da thip (45.000 dén 330.000 dong)
chi chiém 0,5 dén 4,3% thu nhép thang nhung c6
thé duy tri trang tri lau dai, diéu nay phu hgp véi
da s6 ho gia dinh. Nhiing ti€u canh trung binh
(380.000 dén 615.000 dong) chiém 5 dén 8% thu
nhap, van trong ngudng chdp nhin dugc doi véi
nhom thu nhép trung binh tai cac d6 thi nhu TP.
H6 Chi Minh. Nhu vy, xét vé ca yéu t6 kinh té
va thdim my, sen da khong chi canh tranh dugc
v6i hoa cat canh truyén thong, ma con thé hién
loi thé vé do bén va kha ning thich ting véi thu
nhap da dang ctia ngudi tiéu dung Viét Nam.

Hinh 18. Cay sen da trang tri noi that tu ra cay con dé€ trang tri thém ti€u canh khac.

4. Két Luan

Nghién citu da dinh danh dugc 66 loai sen
da thudc 5 ho thuc vat trong nganh Ngoc lan
(Magnoliophyta), phan b6 trong 2 16p: Hai la mim
(Magnoliopsida) chiém uu thé véi 54 loai (81,8%) va
Mot 14 mam (Liliopsida) véi 12 loai (18,2%). Trong
d6, ho Crassulaceae n6i bat nhét, chiém dén 79% téng

s6 loai, dai dién béi cdc chi phd bién nhu Echeveria,

Sedum... V€ hinh dang, 82% loai c6 ddng xoe phu hgp
trong b tri dé tao diém nhén thi giac. Khoang 40% s6
loai la loai lai, cac loai con lai da phan c¢é ngudn géc tu
Nam Phi va Mexico. Thong qua thiét ké cic tiéu canh
ndi that theo cht dé€ “Tét Viét’, “giang sinh’, “khéng
gian tri thic”, “chuyén ngay cht nhat” va céc tifu canh
ngay thuong, nghién ctiu ching minh kha néng ting
dung sen da trong khong gian séng hién dai, tit phong

khach, nha bép dén khong gian ngoai trsi clia ngoi
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nha, khong chi nhiing dip 1&, tét ma con vao nhiing
ngay thuong. Céc tiéu canh nay c6 lgi thé vé chi phiva
d06 bén hon hoa cit canh, phtt hgp v6i thu nhép trung
binh ctia ngu6i Viét Nam. Trang tri sen da khong chi
thé hién tinh nghé thuat va ban sic van hoa, ma con
tao cam giac gan gii thién nhién trong moi truong
d6 thi, gép phan bao vé moéi truong théng qua tai ché
cac vat liéu, vit dung sinh hoat. Nghién ctiu nay chi
la budc dau dinh danh loai va ggi y trang tri sen d4
trong noi that. Can c6 nhiing nghién ctu ti€p theo
nhém lam r6 cdc dic tinh sinh hoc ctia tiing loai trong
moi quan hé véi cac yéu t6 moi trudng ndi that nhu
dnh sdng, nhiét d6 va d &m cang nhu yéu ciu vé gia
thé, muic d¢ thich nghi gitta cdc nhom loai va su cham
soc, tudi nudc, bon phan. Viéc dinh lugng kha nang
thich nghi theo loai hoac theo sy phoéi hgp gitia cac
loai trong cung tiéu canh sé gop phan x4y dung co s6
khoa hoc cho viéc lya chon, bé tri va duy tri gia tri

thdm my lau dai cta sen d4 trong khong gian néi that.

L&i Cam Doan

Cac tac gia cam két rang khong c6 xung dot loi ich

trong bai viét nay.
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