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ABSTRACT

Strawberry (FragariaxananassaDuch.)isafruitwithacharacteristic
aroma, bright red color, juiciness, and sweetness that is consumed
in large quantities. In this study, plant growth regulators (2,4-
D: 2,4-dichlorophenoxyacetic acid; BA: 6-benzylaminopurine;
IBA: indole-3-butyric acid; NAA: naphthaleneacetic acid), light
exposure time (0 h/day, 16 h/day), and MS (Murashige & Skoog)
medium, were used to determine the concentration and light
exposure time suitable for the process of callus formation, shoot
multiplication, and root formation of strawberry plants. The
results showed that the MS medium supplemented with 2.0 mg/L
2,4-D under no light condition had the highest callus formation
rate (69.3%), and the callus weight was 254.8 mg at 49 days after
inoculation. The combination of 0.5 mg/L BA + 0.5 mg/L IBA had
the best results in terms of shoot multiplication coefficient (11.9
times), shoot height (3.8 cm), number of leaves/shoot cluster (40.0
leaves), and fresh weight of shoot cluster (2.4 g) after 42 days of
culture. The MS medium supplemented with 0.1 mg/L NAA had
the highest rooting rate (100%), 17.3 roots/plant with a root length
of 2.5 cm, root collar diameter of 2.5 mm, plant height of 5.2 cm,
and 5.6 leaves/plant at 21 days after inoculation.

Cited as: Nguyen, D. T. T., & Bui, D. M. (2025). Effects of plant growth regulator concentration and
light exposure time on in vitro propagation of strawberry (Fragaria x ananassa Duch.). The Journal
of Agriculture and Development 24(5), 1-9.
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1. Dt Vin Dé

Dau tay (Fragaria x ananassa Duch.) thudc

TP. H6 Chi Minh
TOM TAT

Dau tay (Fragaria x ananassa Duch.) laloai qua c6 huong thom dac
trung, mau do tuoi, mong nudc va vi ngot dugc tiéu thu véi s6 lugng
16n. Trong nghién ctiu nay, cac chat diéu hoa sinh truéng (2,4-D:
2,4-dichlorophenoxyacetic acid; BA: 6-benzylaminopurine; IBA:
indole-3-butyric acid; NAA: naphthaleneacetic acid), thoi gian
chiéu sang (0 gio/ngay, 16 git/ngay) va moi truong MS (Murashige
& Skoog) dugc st dung dé xac dinh nong do véi thoi gian chiéu
sang thich hgp cho qua trinh tao mo6 seo, nhan nhanh choéi va tao
ré ciy dau tay. Két qua nghién ctu cho thdy moi trudng MS bo
sung 2,0 mg/L 2,4-D trong diéu kié¢n khong c6 anh sang cho ty 1¢
tao mo seo cao nhét (69,3%), trong lugng md seo la 254,8 mg tai
thoi di€ém 49 ngay sau cdy. Su két hgp 0,5 mg/L BA + 0,5 mg/L IBA
c6 két qua tot nhat vé hé s6 nhan choi (11,9 14n), chiéu cao choéi
(3,8 cm), s6 1a/cum chéi (40,0 14) trong lugng tuci cum chéi (2,4
g) sau 42 ngay nudi cdy. Moi truong MS b6 sung 0,1 mg/L NAA
co ty 1¢ ra ré cao nhit (100%), 17,3 ré/cay véi chiéu dai ré 2,5 cm,
duong kinh ¢6 ré 2,5 mm, chiéu cao cay 5,2 cm va 5,6 1a/cay & thoi
diém 21 ngay sau cdy.

Giong Hana Nhat 1a mot giong dau tiy ndi
tiéng ctia Nhat Ban, qua ddu Hana Nhat c6 hinh
cau hodc hinh nén cut, it bi dap nat, do brix

chi Fragaria ho hoa hong (Rosaceae) cung cép
nhiéu chit khoang nhu Ca, K, Fe, Mn, cac loai
vitamin A, vitamin nhém B va dic biét [a vitamin
C, cao hon ca cam va dua hau. Qua dau tay con
c6 tac dung chéng oxy héa nho chia nhiéu
anthocyanin thu¢c nhém flavonoid (Cordenunsi
& ctv,, 2002) va chat fisetin giap bao vé t€ bao
tranh bi lao hoéa. Nghién ctiu cho thay qua dau
tay chia chét ellagic acid c6 kha ndng chéng ung
thu (Muthukumaran & ctv., 2017).

dao dong tui 8 - 12, duong kinh trung binh tu
2,5 - 3,5 cm va khoi lugng khoang 15 - 25 g.
La c6 mau xanh dam, bé mit 14 bong nhan va
6 16ng to. Cay dugc nhan giéng bing phuong
phap truyén thong la tach ciy con tii ngé cay me,
cay c6 hé s6 nhan va do dong déu thap, vé lau
dai con gay ra hién tugng thoai hoa giong. St
dung phuong phdp nhan giéng bang nudi cdy
mo giup tao cay con dong nhat vé mat di truyén
v6i 6 lugng 16n, sach bénh ti nguén mau sach
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bénh ban diu va st dung s6 lugng nguén mau
nho (Duong, 2007). Do d6, phuong phap nhan
giong in vitro la cong cu hiéu qua cho phép nhan
nhanh tao ra s6 lugng 16n ciy giong dong nhat
vé mat di truyén (Biswas & ctv., 2009). Trong s
cac loai auxin dugc st dung trong nudi cdy in
vitro thi axit 2,4-dichlorophenoxyacetic (2,4-D)
kich thich su hinh thanh mo seo. Su két hop gitia
6-benzylaminopurine (BA) va axit indole-3-
butyric (IBA) d€ gitip nhén nhanh chéi dau tay.
Axit naphthaleneacetic (NAA) can thiét cho qua
trinh ra ré cay dau tay. Viéc st dung cac chét diéu
hoa sinh trudng véi nong do va diéu kién thich
hop sé giup giam chi phi san xuat, tang lgi nhuan
khi céy dau tay dat tiéu chudn xuét vuon. Vi vay
nghién ctiu da st dung cac chat diéu hoa sinh
truéng, nhu 2,4-D, BA, IBA, NAA, va thoi gian
chiéu sang nhdm xac dinh ti 1¢ gitia cac chat véi
thoi gian chi€u sang phi hgp cho qua trinh sinh
trudng va phat trién cua cay dau tay.

2. Vat Liéu va Phuong Phap Nghién Ciiu

2.1. Vatliéu

Cay dau tay (Fragaria x ananassa Duch.)
giong Hana chiu nhiét dugc cung cdp tu Trung
tam Nghién ctiu Khoai tiy, Rau va Hoa tai TP. Pa
Lat, tinh Lam Dong.

Céc chat diéu hoa sinh trudng thuc vat
dugc st dung:

- 24-D do tinh khiét > 2,4-D (hang
Oxford, An Do)

- BA d¢ tinh khi€t > 99% (hang
BioBasic, Canada)

- IBA do tinh khiét > 98% (hang
BioBasic, Canada)

- NAA d¢ tinh khiét > 99% (hang

BioBasic, Canada).

Chiéu sang bang bong dén led dai 1,2 m
va cong sudt 18W. Moi truong nén dugc su
dung trong cdc thi nghiém la moi truong MS
(Murashige & Skoog) (Murashige, 1980) b6 sung
8 gagar/L + 30 g dudng/L.

2.2. Thi nghiém 1: Anh huéng nong do 2,4-
D va thoi gian chiéu sing trong tao moé
seo cay dau tay

Thi nghiém nham xac dinh n6ng d6 2,4-D va
thoi gian chi€u sang thich hgp cho qua trinh tao
mo seo tii mau la cay dau tay. Thi nghiém hai yéu
t6 dugc bé tri theo kiéu hoan toan ngau nhién
(CRD), gom 8 nghiém thtic vé6i 3 lan ldp lai. S6
6 thi nghiém 8 x 3 = 24 6, m6i 6 goém 25 chai va
moi chai 1 mau. Téng s6 lugng mau la 600 mau.

Yéu t6 A gom 4 nong d6 2,4-D (D1: 1,0 mg/L;
D2: 1,5 mg/L; D3: 2,0 mg/L; D4: 2,5 mg/L).

Yéu t6 B gom hai mtic thdi gian chiéu sdng
(T1: T6i hoan toan, T2: 16 gio sang/ 8 gid toi).

Céch thuc hién: Mau 14 cay dau tay sach ndm
khuin dugc cit thanh cidc manh nho cé kich
thudc 1,0 x 1,0 cm (Hinh 1). Sau d6 cdy vao moi
truong MS c6 bd sung 2,4-D véi thai gian chiéu
sang cua cac nghiém thuc.

Chi tiéu theo doi: Chon 10 mau/nghiém thtic
cua tting lan 1ap lai d€ theo doéi cac chi tiéu nhu:
ty 1¢ mau chét (%), ty 1é mau tao mo seo (%), ngay
cam ting mo seo (ngay) va khoi lugng mo seo (g).
M6 td mau sac va hinh thai mo seo trong 7 tuan.

/

Hinh 1. Mau 14 cay dau tay da dugc xti ly dé€ lam
vat liéu cho thi nghiém 1.
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2.3. Thi nghiém 2: Anh huéng ciia BA va IBA
dén kha ning nhan nhanh chdéi ciy dau tay

Thi nghiém dugc thuc hién nhim xac dinh
néng do BA va IBA thich hgp cho qua trinh
nhan nhanh chéi cay dau tay. Thi nghiém hai yéu
t6 dugc bo tri theo ki€u hoan toan ngau nhién
(CRD), gobm 9 nghiém thtic véi 3 1an ldp lai. S6 6
thi nghiém 9 x 3 = 27 6, m6i 6 ¢6 13 chai va méi
chai 2 mau. T6ng s6 lugng mau la 702 mau.

Yéu t6 B gom 3 nong do BA (B1: 0,5 mg/L; B2:
0,75 mg/L, B3: 1,0 mg/L).

Yéu t6 I gom 3 nong d6 IBA (I1: 0,1 mg/L; 12:
0,3 mg/L; I3: 0,5 mg/L).

Céc budc tién hanh: Cum chéi dugc chuin bi
tu thi nghiém 1 d€ lam vét liéu cho thi nghiém 2
(Hinh 2). Tach cum chdi thanh nhiing choi don,
loai bo 14 sau d6 cat thanh doan dai 1,0 - 1,5 cm
céy vao chai thuy tinh véi méi truong cta tting
nghiém thtic tuong tGng.

Chi tiéu theo doi: Chon 10 mau/nghiém thiic
cua tting l4n 13p lai d€ theo doi cac chi tiéu nhu:
chiéu cao choi (cm), hé s6 nhéan choi, s6 1a/choi
(14) va trong lugng cum chéi tuoi (g) trong 6 tuan.

Hinh 2. Doan chéi dau tay da dugc xti ly d€ lam
vat liéu cho thi nghiém 2.

2.4. Thi nghiém 3: Anh huéng ctia NAA dén sy
sinh trudng cua cay dau tay

Chéi in vitro sau giai doan nhan nhanh cé
chiéu cao 3 - 4 cm, ¢6 3 - 414 va ld xanh dugc 1ay
tu thi nghiém 2 dé€ lam vt liéu cho thi nghiém
3. Thi nghiém mot yéu t6 dugc bé tri theo kiéu
hoan toan ngau nhién (CRD) nhdm xdc dinh
ndng do NAA thich hgp cho qua trinh ra ré choi
dau tay in vitro, gobm 5 nghiém thtc tuong Gng
cac muc néng do NAA (0; 0,1; 0,3; 0,5 va 0,7
mg/L) v6i 3 1an 1dp lai. SO 6 thi nghiém 5x3 =15
6, mdi 6 ¢6 15 chai va mot chai 2 mau. Tong s6
mau 13 450 mau.

Cach tién hanh: St dung chéi dugc tao ra tu
thi nghiém 1va 2 (cao 3 - 4 cm, c6 3 - 41a) (Hinh
3) cdy vao cac moi truong c6 bé sung NAA tuong
ung véi tiing nghiém thtc.

Chi tiéu theo déi: Chon 10 méau/nghiém thiic
ctia tting 14n l3p lai dé theo doi cac chi tiéu nhu: ty 1é
raré (%), chiéu cao cay (cm), s 14 (14/cay), s6 ré (ré/
cay), duong kinh ¢6 ré (mm) va chiéu dai ré (cm).

Hinh 3. Chéi cay dau tay dugc xt ly d€ lam vt
liéu cho thi nghiém 3.

3. Két Qua va Thao Luan

3.1. Anh huéng cta néng d¢ 2,4-D va thoi
gian chiéu sing trong tao mo seo tii mau
1a cay dau tay
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Bang 1. Anh hudng ctia ndng d6 axit 2,4-dichlorophenoxyacetic va thdi gian chiéu sang dén ty 1¢
tao mo seo, ty 1é chét mau 14, khoi lugng tuoi ctia mo seo & thoi diém 49 ngay sau cdy (NSC) va ngay
xudt hién mo seo

Thoi gian chiéu sang Néng d¢ 2,4-D (D) (mg/L)

NSC R TB
(T) (gio/ngay) 1,0 1,5 2,0 2,5
0 45,3¢ 46,7¢ 69,3° 61,3 55,74
Ty 1¢ tao mé 16 34,74 22,7¢ 22,7¢ 10,7° 22,78
seo (%) TB 40,08 34,7¢ 46,0° 36,0C
CV (%) = 5,9 F, = 482,4" F,=12,8" F_ =425"
0 28,0 29,3 26,7 28,0 28,08
Ty 1é chét 16 46,7 48,0 52,0 61,3 52,04
mau 14 (%) TB 37,3 38,7 39,3 44,7
CV (%) = 7,1 F, =159,1" F, = 2,7 F,_ =32"
0 211,°  217,5% 254,8° 229,4b 228,24
Khéi liong 16 180,2¢ 153,1¢ 118,6° 112,3f 141,1°
tuoi (mg) TB 195,74 185,34 186,74 170,8"
CV (%) = 5,3 F, =469,2" F =66" F,_ =359
0 23,3¢ 23,3¢ 23,0¢ 22,3¢ 23,08
Ngay xuat 16 25,3 25,7 25,7 32,3 27,34
hién mo seo
: TB 24,3 24,55 24,38 27,34
(ngay) " - "
CV (%) = 3,2 F, = 1626 F =196 F,_ =3323

Ghi chii: Trong cting mot nhém gid tri trung binh, cdc s6 c6 cing ki tu di kém thé hién sy khdc biét khong cé y
nghia thong ké, **: khdc biét rdt c6 y nghia vé mat thong ké (P < 0,01), ns: khong c6 khdc biét thong ké; TB: trung
binh. S6 ligu dugc chuyén ddi bing cong thiic arcsin dé phan tich thong ké.

S6 liéu Bang 1 cho thdy & thai diém 49 NSC,
mau la khong dugc chiéu sang cho két qua vé ty
1é tao moO seo cao nhatla 55,7% va khac biét rat c
y nghia trong thong ké (P < 0,01). Khi tang nong
do 2,4-D thi ty ¢ tao mo seo ting dan 1én sau
do6 giam. Cu thé, khi nu6i cdy trong moi trudng
b6 sung 2,0 mg/L 2,4-D va dit trong diéu kién
khong c6 anh sang thi ngay xuédt hién mo seo
la 23,0 ngay, ty ¢ tao md seo cao nhat (69,3%),
khoi lugng tuoi mo seo dling dau véi 254,8 mg
va khac biét rat c6 y nghia trong thong ké (P <
0,01). Anh sang c6 dnh hudng bét loi t6i mau 14

khi ty 1é chét mau la cao nhdt la 52,0% khi mau
dugc chiéu sdng va khac biét rat c6 y nghia trong
thong ké (P < 0,01). Két qua phu hgp véi nghién
ctiu ctia Karim & ctv. (2011) khi st dung 2,4-D
mau 4 dit trong diéu kién t6i c6 trung binh ty 1é
tao mo seo cao (64,8%). Vi vy, mau la cdy vao
moi truong bé sung 2,0 mg/L 2,4-D va dit trong
diéu kién t6i 1a thich hgp cho qué trinh tao mo
seo tii mo 14 cay dau tay.
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3.2. Anh hudng cia BA va IBA dén kha ning nhin nhanh chéi cay dau tay

Bang 2. Anh huéng ctia t6 hgp 6-benzylaminopurine (BA) va axit indole-3-butyric (IBA) dén
hé s6 nhén chdi, s6 ld/cum choi, chiéu cao chdi va khéi lugng tuoi cum chéi & thoi diém 42 ngay

sau cdy (NSC)
Chi tiéu theo  Nong do BA (B) Nong do IBA (I) (mg/L) B
doi (mg/L) o1 03 05
0,5 5,94 7,8b¢ 11,92 8,54
0,75 8,0° 7,1¢ 4,6° 6,6°
He 56 nhan 1 3,3 2,5¢ 2,1¢ 2,6°
chdi (lan) TB 5,7 5,8 6,2
CV(%)=74 F =417,6" F =2,3" F, =979
0,5 20,9¢ 28,2° 40,0* 29,74
0,75 27,8° 26,2° 16,2¢ 23,48
S614/cum choi 1 11,3¢ 8.6 7.6' 9,2¢
(14) TB 20,0 21,0 21,2
CV(%)=97  F,=2447" F,=0,9™ F, =49,5"
0,5 3,5° 3,9 3,8 3,74
0,75 3,6° 3,2¢ 2,94 3,28
Chiéu cao chéi 1 3,1 2.7¢ 2,5¢ 2,8C
(cm) TB 3,44 3,34 3,18
CV (%) =44  F,=111,0" F,=10,9" F, =115
0,5 1,0¢ 1,4¢ 2,4 1,64
Khdi ligng 0,75 1,9 1,74 0,8" 1,38
tuci cum choi
1 0,68 0,5" 0,4" 0,5¢
&) TB 1,24 1,08 1,24
CV(%)=72  F =4435" F,=137" F, =1768"

Ghi chii: Trong cing mt nhém gid tri trung binh, cdc s6 ¢6 ciing ki ty di kém thé hién sy khdc biét khong
0 y nghia thong ké, **: khdc biét rdt c6 y nghia vé mat thong ké (P < 0,01), ns: khong c6 khdc biét thong ké; TB:

trung binh.

Qua s6 liéu Bang 2 cho thay yéu t6 BA, IBA
va t6 hgp ctia hai yéu t6 nay cé sy anh hudng
dén qua trinh nhan nhanh choi cta ciy dau tay
(Hinh 4) v6i cac nong do c6 su khac biét rat co y
nghia trong thong ké (P < 0,01). Khi tang nong
do BA thi cac chi tiéu déu c6é xu huéng giam.
Két qua tot nhat khi b sung 0,5 mg/L BA + 0,5

mg/L IBA vao mdi truong MS cho hé s6 nhan
chéi (11,9 14n), s6 1d/cum choi (40,0 14), chiéu
cao chdi (3,8 cm) va trong lugng tuoi cum choi
(2,4 g). Két qua trén pht hgp véi nghién ctiu cua
Madumali & ctv. (2019) khi két hgp BA va IBA
v6i cong thiic 0,5 mg/L BA + 0,5 mg/L IBA cho
qua trinh nhan nhanh choi dau tay.
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Hinh 4. Anh hudng ctia t hop 6-benzylaminopurine va axit indole-3-butyric dén qua trinh

nhan nhanh choi cay dau tay.
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3.3. Anh huéng cia NAA dén sy sinh trudng cta cdy dau tay

Bang 3. Anh hudng ctia axit naphthaleneacetic (NAA) dén sy sinh trudng ctia cy dau tay 6 thoi diém

21 ngay sau ciy

Nong do Tyléraré Chiéucao  S6ld/cay S6ré(ré/  Chiéudai Puongkinh
NAA(mg/L) (%) cay (cm) (14) cay) ré (cm) cO ré (mm)
0 (D6iching)  100,0° 5,50 7,50 10,1¢ 2,1° 1,7¢
0,1 100,0? 5,2% 5,6 17,3 2,5% 2,5%
0,3 92,2° 4,2° 5,30 16,0 1,7¢ 2,2°
0,5 92,2° 3,8° 5,2¢ 14,3¢ 1,44 2,1°
0,7 91,1° 4,0° 5,1¢ 13,5¢ 1,1¢ 2,0t
F tinh 54 19,6 132,57 71,9” 106,2™ 8,6”
CV (%) 3,5 6,4 2,5 4,0 5,2 7,6

Ghi chii: Trong citng mot ¢t gid tri trung binh, cdc s0 c6 ciing ki ty di kém thé hién sy khdc biét khong c6 y
nghia thong ké, **: khdc biét rdt c6 y nghia vé mdt thong ké (P < 0,01), *: khdc biét c¢6 y nghia vé mdt thong ké

(0,01 < P < 0,05).

Cay dau tay trong mdi truong MS khong
chua chit diéu hoa sinh trudng c6 thé ra ré
(ElKichaoui, 2014) nhung d€ cay c6 chit lugng
ré tot thi viéc bd sung chit diéu hoa sinh trudng
v6i nong do thich hgp sé giap ré hinh thanh tét
hon. Qua s6 liéu & Bang 3 cho thiy & cac nong
do NAA khac nhau c6é anh huéng dén chat lugng
cua ré (Hinh 5). Tai thoi diém 21 NSC dau tay
dugc cdy trong moi truong MS bé sung 0,1 mg/L
NAA c6 két qua tot nhat (P < 0,05) véi ty 1é ra
ré 1a 100%, chiéu cao cay (5,2 cm), s6 14/céy (5,6
14), s6 ré (17,3 ré), chiéu dai ré (2,5 cm) va dudng
kinh ¢ ré (2,5 mm). Viéc tang nong do NAA
ty 1¢ thuan véi lugng md seo xuét hién trén ré

lam anh hudng t6i chét lugng ctia ré. G nong do
0,3 mg/L NAA bat dau x4t hién md seo. Nong
dd 0,7 mg/L mo seo xudt hién nhi€u nhat lam
ré bi anh hudng t6i sinh truéng ctia ciy dau tay.
Chiéu dai ré chiu dnh hudng nhiéu nhét khi ré
chi dat 1,1 cm va thip nhat so véi cac nong do
con lai (P < 0,01). Két qua thi nghiém pht hgp
v6i nghién ctiu ctia Trinh & ctv. (2022) khi st
dung NAA cho qua trinh tao ré trong 6 tudn thi &
n6éng d6 0,1 mg/L cho chiéu dai ré, s6 ré cao nhat
va khong xudt hién mo seo, khi ting nong do thi
cay bi tic ché kém theo 14 lugng mo seo ting dan.
Do dé, nong do 0,1 mg/L NAA 1a thich hgp cho
qua trinh tao ré cay dau tay.

Hinh 5. Anh hudng ctia axit naphthaleneacetic dén qué trinh ra ré cay dau tay.
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4. Két Luan

Két qua nghién citu cho thdy mau 14 cay dau
tay khi nuoi cdy trong diéu kién t6i (chiéu sang 0
gio/ngay), b6 sung 2,0 mg/L 2,4-D c6 ty 1é tao mo
seo cao nhat 1a 69,3% va trong lugng mo seo la
254,8 mg. Méi truong MS bd sung 0,5 mg/L BA
va 0,5 mg/L IBA thich hop cho qua trinh nhan
nhanh chéi cay dau tay véi hé s6 nhan chéi la
11,9 14an, s6 14 dat 40,0 14, chiéu cao chéi 3,8 cm va
khdi lugng tuoi cum chéi nang 2,4 g. Moi truong
toi uu cho qua trinh ra ré trong thi nghiém la
moi trudng MS bd sung 0,1 mg/L NAA ¢ s6 ré/
cay dat 17,3 ré v6i chiéu dai 2,5 cm, dudng kinh
c6 ré 2,5 mm, chiéu cao cay 5,2 cm véi s6 14/
cayla 5,6 la.

Loi Cam Poan

Chung t6i cam doan bai bao do nhém tac gia
thuc hién va khong c6 bat ky mau thuan nao gita
céc tic gia.
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ABSTRACT

The objective of the study was to evaluate the current status of
coconut cultivation in the coastal area of Khanh Hoa province.
Investigating 120 households growing coconuts in Cam Ranh city,
Ninh Hoa town, and Van Ninh district. The results showed that in
investigated sites, farmers mainly grow drinking coconut varieties
with specialised cultivation form, the average coconut area was
under 0.4 hectares per household. The average age of drinking
coconut gardens ranged from 6 to 10 years with common yield of
50 to 100 fruits/tree per year the oil coconut gardens were over 30
years old with yield of 20 to 40 fruits/tree per year. The density of
coconut planting was about 400 trees/ha, planted by digging holes
and fertilizing before planting. Organic fertilizer was applied by
spreading around the base; the number of applications was less
than 3 times per year, and the dosage was from 10 to 20 kg/tree.
Inorganic fertilizer was spread around the base by farmers; the
number of applications was less than 3 times/year, and the dosage
of N and P,O, from 100 to 200 g/tree, while K,O was less than
200 g/tree. The cost of coconut care during the business period
was generally less than 20 million VND/ha per year, the income
from coconuts of most farmers was less than 150 million VND/
ha per year, and the profit was mainly less than 100 million VND/
ha per year.

Cited as: Nguyen, P. T. M., Nguyen, T. D. H,, Thai, T. N. Q,, Luu, T. Q.,, Pham, T. P, & Tran, D. T.
H. (2025). Assessment of the current status of coconut cultivation in the coastal area of Khanh Hoa
province. The Journal of Agriculture and Development 24(5), 10-20.
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Dbanh gia thuc trang canh tac diia khu vuc bo bién tinh Khanh Hoa
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1. Dt Vin Dé

Dtia (Cocos nucifera L.) la mot trong nhiing

TOM TAT

Muc tiéu ctia nghién ctiu nham danh gia thuc trang canh tac diia
khu vuc ba bién tinh Khanh Hoa. Tién hanh khao sat 120 néng hd
trong duia 6 thanh phé Cam Ranh, thi x4 Ninh Hoa va huyén Van
Ninh. Két qua cho thdy, vung khao sat ngudi dan chu yéu trong
giong diia uéng nudc véi hinh thiic chuyén canh va dién tich trong
dua dudi 0,4 ha/h¢. Giong trong d€ 14y qua udng nude c6 do tudi
ti 6 dén 10 ndm va ndng sudt tii 50 dén 100 qua/cdy trong 1 nidm;
giong diia 14y ddu 1a trén 30 ndm tudi va nang sudt ti 20 dén 40
qua/cay trong 1 nam. Mat d¢ trong diia khoang 400 cay/ha, c6 dao
hé va bén 16t trude khi trong. Phan hiiu co dugc bon bang cach
rai xung quanh goc, bén duéi 3 1an/nam va liéu lugng tii 10 dén
20 kg/cay. Phan vo6 co dugc nong ho rai xung quanh goc, bén duéi
3 lan/nam véi liéu lugng N va P,O, tir 100 dén 200 g/cay, K,O chu
yéu dudi 200 g/céy. Chi phi cham soc diia thoi ky kinh doanh phd
bién dudi 20 triéu dong/ha trén 1 nam, thu nhap tti dia da s6 dudi
150 triéu dong/ha trong 1 nam va lgi nhuan chti yéu duéi 100 triéu
dong/ha trong 1 nam.

lugng khoang 6.000 tan, tap trung chu yéu &
thanh phé Cam Ranh (502 ha), thi x4 Ninh Hoa
(297 ha) va huyén Van Ninh (212 ha) (KHPSO,

cay trong chinh & khu vuc bd bién va hai dao
tai cac qudc gia nhiét déi trén thé gisi, c6 nhiéu
gid tri st dung doi v6i nhu cdu ctia con ngudi
(Henrietta, 2022; Puvvala & ctv., 2023). Theo s8
liéu ctia FAO (2024), dién tich trong dtia ¢ Viét
Nam nam 2022 1a 172.689 ha, trong d6 tap trung
cht yéu & khu vuc Dong bang Song Ciliu Long
va Duyén hai Nam Trung B¢. Khanh Hoa la tinh
6 dién tich trong dtia 16n & khu vic Duyén hai
Nam Trung B¢, nam 2023 la 1.588 ha va san

2023). Nam 2024, cay diia dugc xac dinh 1a cay
cong nghiép chu luc caa tinh Khanh Hoa, dinh
huéng dén nam 2030 1a duy tri va phét trién
dién tich trong duia dat 1.500 ha va san lugng dat
7.500 tdn (PCKHP, 2024).

Tuy nhién, ndng sudt va chat lugng qua diia bi
tac dong tu nhiéu yéu t6 nhu giong hay ky thuat
canh tac nén hiéu qua kinh té khong cao (Tran &
ctv., 2012). Vi vay, khao sat nay dugc thuc hién
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dé€ danh gia hién trang canh tac diia ctia nong ho
& khu vyc bo bién tinh Khanh Hoa gop phan dé
xudt dinh huéng nghién ctiu nham phat trién cay
duia theo huéng bén viing.

2. Vit Liéu va Phuong Phap Nghién Ciiu

S6 liéu thu cdp dugc thu thap tii Cuc Thong
keé tinh Khanh Hoa, Phong Nong nghiép va Phat
trién Nong thon huyén Van Ninh, Phong Kinh
té thi xa Ninh Hoa va thanh phé Cam Ranh.
Thu thép s6 liéu so cdp thong qua phuong phéap
phong van 120 nong ho trong dua & khu vic bo
bién tinh Khanh Hoa gébm huyén Van Ninh, thi
xa Ninh Hoa va thanh phé Cam Ranh trong thoi
gian ti 11/2022 dén 12/2022. Tiéu chi néng ho
dugc phong van la dién tich dat trong dua tu
1.000 m? trd Ién, s6 lugng cay diia t6i thi€u la 20
cay va c6 ap dung cac bién phap ky thuét canh tac.

Noi dung khao sat ndng hd gom dién tich dat,
déc diém canh tac diia, tinh hinh bén phan, mot
s0 sinh vat gay hai, tinh hinh thu hoach va hiéu
qua kinh té.

S6 liéu thu thap dugc nhap, ma hoa va xt ly
bang phan mém Microsoft Excel 365.

3. Két Qua va Thao Luéin

3.1. Dién tich dit trong dira 6 khu vuc bo bién
tinh Khanh Hoa

Dién tich dit ndong nghiép ctia ndong h ¢ khu
vic bo bién tai tinh Khdnh Hoa ti 0,5 dén 2,5
ha, trong d6 dién tich dat nong nghiép dudi 0,5
ha chiém ti 1é cao nhat (66,7% s& ho khao sat).
Dién tich trong duia cia nong ho tii 0,2 dén 1,0
ha; trong d6 cao nhit 1a dién tich duéi 0,4 ha va
chiém ti1é 72,5% (Bang 1).

Bang 1. Dién tich dit ndong nghiép va dién tich dét trong diia & khu vic bd bién tinh Khdanh Hoa

Dién tich dat nong nghiép (ha)

Dién tich dat trong diia (ha)

Khoang bién dong Tilé ho diéu tra (%) Khoang bién dong Ti1é ho diéu tra (%)
<0,5 66,7 <0,2 35,0
0,5-1,0 13,3 0,2-04 37,5
>1,0-1,5 8,3 >0,4-0,6 15,8
>1,5-2,0 2,5 >0,6-0,8 4,2
>2,0-2,5 2,5 >0,8-1,0 0,8
>2,5 6,7 > 1,0 6,7

3.2. Dac diém cac giong duia trong 6 khu vuc bo
bién tinh Khanh Hoa

Bang 2 cho théy hinh thtic canh tac dua cta
nong ho cha yéu 1a chuyén canh, chiém ti l¢
91,7% s6 ho khao sat. Két qua khao sat ciing cho
thdy cay diia ¢ vliing ven bién tinh Khanh Hoa
dugc trong trén nén dat cat va c6 hién tugng dua
treo. Theo Ismail & ctv. (2022), trong dua trén
nén dat cat can bé sung chat hitu co két hgp cung

cdp dinh dudng da lugng dé€ ciy dua sinh truéng
va phét trién tét. Tai khu vuc bg bién tinh Khanh
Hoa, giéng diia uéng nudc dugc trong phd bién
va chiém 90,0% s6 ho khao sat, diéu nay phu hgp
v6i nghién ctiu ctia Assad & ctv. (2022), giong
duia uéng nudc dugc trong phd bién hon gidng
duia ldy d4u do c6 chat lugng t6t vé huong vi, do
ngot va thi hi€u ctia nguoi tiéu dung.
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Bang 2. Déc diém canh tdc dua ¢ khu vic bo bién tinh Khanh Hoa

Chi tiéu diéu tra Phin nhom Ti1é ho diéu tra (%)
Hinh thtc canh tac Chuyén canh 91,7

Trong xen 8,3
Giong dua Lay dau 7,5

Ubng nudc 90,0

L&y d4u va u6éng nuédc 2,5

Gidng dua l4y d4u trong & khu vuc bo bién
tai tinh Khanh Hoa chu yéu la giéng diia Ta va
dua Déu, ciy cha yéu trén 30 nam tudi (83,3%
s6 ho khao sat), thoi gian ra hoa tii 4,0 dén 5,0
ndm sau trong, dudi 10 budng/cay trong 1 nam,
s6 qua dtia mua tii 6 dén 10 qua/budng (91,7%)
va s qua dua treo phd bién tii 3 dén 6 qua/budng
(66,7%). Nang sudt trung binh cuia cac giong dtia
lay dau tu 20 dén 60 qua/céy trong 1 nam, cha

yéu tu 20 dén 40 qua/céy trong 1 nam (Bang
3). Trong diéu kién cham so6c t6t va moi trudng
thuén 1gi, giong diia Ta c6 nang sudt tii 60 dén 80
qué/cay trong 1 nam va giéng diia Dau tti 80 dén
100 qua/céy trong 1 nam (Nguyen & ctv., 2015).
Vi véy, can nghién ctiu x4y dung quy trinh canh
tac cho gidng diia 14y dau & khu vuc b bién tinh
Khanh Hoa dé€ cai thién kha nang sinh trudng va
nang cao nang sudt.

Bang 3. Dic diém cta giong dita 14y dau ¢ khu vuc bd bién tinh Khanh Hoa

Chi tiéu diéu tra Phin nhom Ti 1é ho diéu tra (%)
1-15 0,0
Tuéi cay (nim) 16 - 30 16,7
> 30 83,3
<4,0 0,0
Thoi gian ra hoa (ndm) 4,0-5,0 100,0
> 5,0 0,0
<10 100,0
S6 budng (budng/cay trong 1 ndm) 10 - 12 0,0
> 12 0,0
<6 8,3
S6 qua diia mua (qua/budng) 6-10 91,7
> 10 0,0
<3 33,3
S6 qua dtia treo (qua/budng) 3-6 66,7
>6 0,0
<20 0,0
S ) 20 - 40 66,7
Néng suét (qua/cay trong 1 nam) S 40 60 333
> 60 0,0
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Bang 4 cho thdy, giong diia uéng nudc c6 do tudi
ti 1 dén 15 ndm tudi, trong d6 tii 6 dén 10 ndm
tudi chiém da s6 (52,3%), thoi gian ra hoa tti 3,0
dén 4,0 ndm sau trong, da s6 dudi 12 budng/cay

trong 1 nam, s6 qua dita mua chu yéu ti 6 dén 15
qua/budng va s6 qua dtia treo dudi 6 qua/budng.
Nang sudt ctia cac gidng dua udng nudc ti 50
dén 100 qué/cay trong 1 nam, chiém 45,9% s6 ho.

Bang 4. Dac diém cta giong diia uéng nudc & khu vic ba bién tinh Khanh Hoa

Chi tiéu diéu tra Phin nhom Ti1é ho diéu tra (%)
1-5 35,1
Tudi cay (nam) 6-10 °23
11-15 9,9
> 15 2,7
Chua hoa 10,8
Thoi gian ra hoa (ndm) 20-30 36
3,0-4,0 81,1
>4,0 4,5
Chua c6 budng 10,8
o o ) <10 46,0
S6 budng (budng/cay trong 1 nam) 0. 12 387
> 12 4,5
Chua cé qua 10,8
1-5 8,2
P 6-10 252
S6 qua dita mua (qua/budng) .15 252
16 - 20 18,9
> 20 11,7
Chua c6 qua 10,8
1-3 49,5
S6 qua duia treo (qua/buodng) 4-6 36,9
7-9 1,8
> 10 1,0
Chua c6 qua 10,8
<50 14,4
Néng sudt (qua/cdy trong 1 nam) >0 - 100 45,9
> 100 - 150 21,6
> 150 - 200 7,2
> 200 0,0
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Theo Phan & ctv. (2017) cho théy, giong dtia
udng nudc trong tai mot s6 tinh mién Trung co6
ndng sudt tii 10 dén 35 qua/cay trong 1 nam daéi
v6i nhém tu 1 dén 10 nam tudi va 35 dén 78 qua/
cay trong 1 nam do6i v6i nhém trén 10 nam tudi.
Tuy nhién, ndng sudt tiém nang cua giong dua
Xiém xanh, Xiém d06, Xiém luc va Xiém lua ti
140 dén 150 qua/cay trong 1 nam; dita Eo tit 250
dén 300 qué/cay trong 1 ndm va diia Tam Quan
ti 100 dén 120 quéd/cay trong 1 nam (Nguyen
& ctv., 2015). Diéu nay cho thdy, ning suit cua
giéng diia uéng nudc trong 6 khu vic bs bién
tinh Khanh Hoa thdp hon so véi nang sudt tiém
ndng nén can thuc hién cac nghién ctu chuyén
sau d€ tang s6 lugng qua va ning suat.

3.3. Ky thuat trong va cham sdc diia 6 khu vuc
bd bién tinh Khanh Hoa

Bang 5 cho thay, nguén goc cay duia giong
dugc trong cht yéu la mua (chiém 62,5%) va tu
uom (37,5%). Theo Perera & ctv. (2024), dua la
cdy lau nam nén cin su dung cay gidng tot dé
cay sinh trudng, phét trién khoe va dat ning sudt
cao. Két qua khao sat cho thdy, nong ho cé thuc
hién dao hé6 chiém ti 1é cao 85,8%, bon 16t trude
khi trong dat 62,5%, trong d6 bon 16t phan hiiu
co dat 60,0% s6 ho véi liéu lugng trén 10,0 kg/cay
chiém ti 1¢ da s6 (52,8%). Mat d¢ trong diia tu
200 dén 400 céay/ha, trong d6 nong ho trong trén
400 cay/ha c6 ti 1é cao nhit (53,3%). Nong ho
trong dua & khu vuc bo bién tinh Khanh Hoa c6
quan tam dén viéc lam co vdi ti 1¢ 60,0%; phuong
phdp lam co trong vuodn diia cht yéu la bang may
(51,4%) va lam thu cong bang tay (45,8%).

Bang 5. Dac diém trong dua & khu vuc b bién tinh Khanh Hoa

Chi tiéu diéu tra Phin nhom Tilé ho diéu tra (%)
Neudn ¢id Mua 62,5
guon glong Ty uom 37,5
. . Co 85,8
Bao ho Khong 14,2
oy Cé 62,5
Bén lot Khong 37,5
T Co 60,0
Bén 16t hitu co Khong 40,0
<50 12,5
Liéu lugng hiiu co (kg/cay) 5,0 - 10,0 34,7
> 10,0 52,8
<200 3,3
200 - 250 9,2
Ar A pA \ A > 250 - 300 24,2
Mat d¢ trong duia (cay/ha) 5 300 - 350 9.
> 350 - 400 0,8
> 400 53,3
Lam cé €6 60,0
Khong 40,0
Tay 45,8
Céch lam May 51,4
Phun thu6c 2,8
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3.4. Ky thuat bon phan cho cay diia ¢ khu vuc
b6 bién tinh Khanh Hoa

Bang 6 cho thay c6 34,2% noéng ho bén phan
htiu co va 65,8% nong ho khong bon phan hitu
cd cho cay dua. Hinh thiic bén phan hiiu co cha
yéu la rai xung quanh goc va s6 lan bon chu yéu

dudi 3 lan/nam. Loai phan hiiu co dugc st dung
c6 ngudn goc tu gia suc, gia cdm va ca, trong do
phan gia stc c6 ti 1é cao nhat, chiém 80,5% s6 hd
trong thoi ky kién thiét co ban va 90,2% trong
thoi ky kinh doanh. Trong d6, li€u lugng phéan gia
stic va phan cd dugc st dung phé bién ti 10 dén
20 kg/cay, phan gia cdm cht yéu duéi 10 kg/cay.

Bang 6. Tinh hinh bon phéan hiiu co cho ciy duia 6 khu vic b bién tinh Khanh Hoa

Ti1é ho diéu tra (%)

Chi tiéu diéu tra Phan nhéom
Thoi ky kién thiét co ban Thoi ky kinh doanh
o Cé 34,2 34,2
Boén phan hiiu co X
Khong 65,8 65,8
Rai 48,8 51,2
Hinh thtc bén bé bao 19,5 22,0
bao lap 31,7 26,8
<3 80,5 85,4
S6 1an bon (1an/nam) 3-4 19,5 14,65
> 4 0,0 OaO
Gia suc 85,4 90,2
Loai phan Gia cAm 7,3 7,4
Ca 7,3 2,4
. <10 28,6 21,6
Liéu lugng phan gia stic
(ke/cay t 1 14n) 10 - 20 45,7 46,0
cay trong 1 lan
ey 8 > 20 25,7 32,4
X X <10 66,7 66,7
Liéu lugng phan gia cam
(ke/chy trong 1 14n) 10 - 20 33,3 33,3
cay trong 1 lan
gy 8 > 20 0,0 0,0
Lidu Lu hn cd (ke/ca <10 0,0 0,0
(0]
1t THone phan ca EEIEY 10220 100,0 100,0
trong 1 lan)
> 20 0,0 0,0
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Bang 7. Tinh hinh bon phan vo6 co cho cay dtia ¢ khu vuc bd bién tinh Khanh Hoa

Ti1é ho diéu tra (%)

Chi tiéu diéu tra Phan nhom - -
Thoi ky kinh doanh Thai ky kién thiét co ban

. P Co 59,2 55,8
Bo6n phén vé co Khong 40.8 442
Rai 88,7 89,5
Hinh thic bon Tudi phan 2,8 1,5
Dao lip 8,5 9,0
<3 57,8 58,2
S6 14n bon (1an/nam) 3-4 36,6 35,8
>4 5,6 6,0
< 100 23,7 15,0
Liéu lugng N (g/cay/lan) 100 - 200 49,2 60,0
> 200 27,1 25,0
<100 23,7 15,0
Liéu lugng PO, (g/cay/lan) 100 - 200 49,2 60,0
> 200 27,1 25,0
<100 40,7 35,0
Liéu lugng K O (g/cay/lan) 100 - 200 44,1 50,0
> 200 15,3 15,0

Béang 7 cho thdy d6i véi bén phan vé co cho  h¢ bon N va P,O, cha yéu & muc tir 100 dén 200
cay dtia, tilé nong hg bon phén trong thoikykién  g/cay nhung liéu lugng bon K O duéi 200 g/céy.
thiét co ban dat 59,2% va thai ky kinh doanh la
55,8%. Hinh thtic bon phéan chu yéu la rai xung
quanh goc, va s6 lan bon dudi 4 lan/ndm. Nong

3.5. Tinh hinh sinh vét gay hai trén cay dua &
khu viic b6 bién tinh Khanh Hoa

Bang 8. Tinh hinh sinh vét hai trén cay dua & khu vuc bo bién tinh Khanh Hoa

Ddi tugng sinh vat hai Phén nhém Ti 1¢ ho diéu tra (%)
\ . o . C(’) 56’7
Bo dtia (Brontispa longissima Gestro) Khong 43,3
Kié& 0 hi L C6 0.2
ién vuong (Oryctes rhinoceros Larvae) Khong 30,8
. . . P C(,) 66’7
Dudng dua (Rhynchophorus ferrugineus Olivier) Khéng 33,3
N . . . o e C(,) 4’2
Bo voi voi (Diocalandra frumenti Fabricius) Khong 95.8
, Co L7
Bo xit (Amplypelta sp.) Khong 98,3
— — ' Co 8s,3
Rép sap (Aspidiotus destructor Sign) Khong 91,7
. . Cé L7
Sau an 14 (Parasa lepida) Khong 98.3
— . Cé 24,2
Sau an bong (Tirathaba rufivera) Khong 75.8
- Co 17,5
Chuot (Rattus spp.) Khong 82,5
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Két qua diéu tra cho thdy c6 8 loai sau hai
va 01 loai dong vat gay hai trén cay dua. Trong
do, ti 1é gay hai chiém nhiéu nhit la kién vuong
(69,2%), dudng diia (66,7%) va bo duia (56,7%).
Khao sat ctia Phan & ctv. (2016) cho thdy, cac
vuon diia 6 thi xa Song Cau, tinh Pha Yén c6 ti
1é gay hai ctia bo duia 1a 47,8%, ké dén la sau an la

9,7% va chudt la 4,6%. Vi vay, can nghién ctiu cac
bién phap phong trti kién vuong, duong dua va
bo dita d€ khuyén cdo néng ho thuc hién nham
han ché thiét hai vé nang suit va chat lugng qua
duia (Bang 8).

3.6. Hiéu qua kinh té€ caa ciy dira 6 khu vic bo
bién tinh Khanh Hoa

Bang 9. Tinh hinh thu hoach, thu nhép va hiéu qua kinh t€ vuon diia ctia ndong ho & khu vic bo bién

tinh Khanh Hoa
Chi tiéu diéu tra Phan nhom Ti 1é ho diéu tra (%)
<5 9,3
5-10 17,6
S$6 1an thu hoach (1an/nam) 10-15 50,9
15-20 15,7
> 20 6,5
Ty th 32,4
Céch thu hoach - B
Thuong lai 67,6
Duia kho 6,5
Hinh thtc ban qua o . )
Dtia uéng nudc 93,5
<20 63,9
Chi phi cham séc dtia 50 - 40 111
thoi ky kinh doanh ’
(triéu déng/ha trong 1 nim) 40 - 60 8.3
riéu dong/ha trong 1 nam
+1 Cong & > 60 16,7
<50 9,3
50 - 100 21,3
> 100 - 150 21,3
Thu nhép tu diia
cn an . > 150 - 200 14,8
(triéu dong/ha trong 1 nam)
> 200 - 250 11,1
> 250 - 300 8,3
> 300 13,9
<50 20,4
50 -100 25,9
o > 100 - 150 18,5
Lgi nhuén ti dia
o : > 150 - 200 11,1
(triéu dong/ha/nam)
> 200 - 250 8,3
> 250 - 300 11,1
> 300 4,6
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Bang 9 cho thdy chi phi cham séc dua thoi ky
kinh doanh ti 20 dén 60 triéu dong/ha trong 1
nam, trong d6 dudi 20 triéu dong/nam chiém
cao nhat (63,9%). Thu nhap hang ndm tti dua cua
nong ho cht yéu duéi 150 triéu dong/ha (51,9%).
Loi nhudn tti dua tap trung & muc dudi 100 triéu
dong/ha trong 1 nam. Két qua nay cho thay, lgi
nhuin ti dta tai khu vuc bd bién tinh Khanh
Hoa cao hon so v6i mot s6 viing trong diia khac
trong nudc. Theo Thai & ctv. (2024), 1¢i nhuan
cht yéu ctia cac vuon dua lay dau trong & tinh
Bén Tre tii 30 dén 60 triéu dong/ha/ndm. Tai dao
Pha Quoc (tinh Kién Giang), cac nong ho trong
duia v6i hinh thiic ban qua chu yéu la uéng nudc,
thu nhap chu yéu duéi 20 triéu dong/ha trong 1
ndm (Nguyen & ctv., 2024).

4. Két Luan va Dé Nghi

Hinh thtic canh tic dtia cht yéu 1a chuyén
canh va phd bién la giong diia uéng nudc. Giéng
dua uéng nudc chu yéu tii 6 dén 10 nam tudi,
thoi gian ra hoa tli 3 dén 4 nam sau trong va nang
sudt tif 50 dén 100 qua/cay trong 1 nam. Gidng
duia 14y dau c¢6 tudi trung binh trén 30 ndm, thoi
gian ra hoa tii 4 dén 5 nam va ndng suét ti 20 dén
40 qua/cay trong 1 ndm.

Noéng ho trong dua phd bién véi mat do
khodang 400 céy/ha, da s6 c6 dao hé va boén 16t.
No6ng ho c6 ap dung bén phan hitu co cho vuon
dita bang hinh thuic rai xung quanh géc, bon chu
yéu dudi 3 1an/ndm, phd bién la loai phan gia
suc, liéu lugng ti 10 dén 20 kg/cay. Nong ho bon
phén v6 co & muc trung binh, cht yéu rai xung
quanh gdc, bon dudéi 3 lan/nam, liéu lugng N va
P,O, tli 100 dén 200 g/cay trong 1 1an bén, K,O
cht yéu duéi 200 g/cay trong 1 1an bén. Sau hai
phd bién & cac vuon diia 1a bo dua, kién viong,
duong va sau dn bong.

Chi phi chdm s6c dua thoi ky kinh doanh
phd bién dudi 20 triéu dong/ha trong 1 ndm, thu
nhdp ti dua ctia nong hd da s6 dudi 150 triéu
dong/ha trong 1 ndm va lgi nhuan cht yéu duéi
100 triéu dong/ha trong 1 ndm.

Tuy nhién, cdn nghién ciu va danh gia
chuyén sau vé dic diém nodng sinh hoc cta cac
giong duia va bién phép canh tic, phong tri sdu
bénh d€ tang ning sudt va hiéu qua kinh t€ ctia
vuon dita & khu vic ven bién tinh Khanh Hoa.

L&i Cam Doan

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

L&i Cam On

Chung t6i chan thanh cam on B Cong
Thuong da ho trg kinh phi trong dé tai “Nghién
ctu phat trién giéng dita ning suét cao, thich
tng v6i bién d6i khi hu pht hgp diéu kién sinh
thai vung bién dao va bo bién Viét Nam” giai
doan 2021 dén 2025 do Vién Nghién ctiu Dau va
Céay c6 dau chu tri d€ thuc hién nghién ctiu nay.
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Fabrication of chitosan/polyvinyl alcohol nanofibrous membrane incorporated with Garcinia
mangostana L. peel extract against Staphylococcus aureus and Pseudomonas aeruginosa isolated
from canine wounds
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Received: September 15, 2024 membrane from chitosan/polyvinyl alcohol (CS/PVA). Afterward,
Garcinia mangostana L. peel extract (MG) at a concentration of 150
mg/mL was added to the CS/PVA membrane by using a coating
technique to obtain CS/PVA-MG membrane. The diameter of the
nanofibers ranged from 200 to 390 nm. The antibacterial activity of
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of S. aureus and P. aeruginosa by CS/PVA nanofibrous membrane
*Corresponding author incorporated with 150 mg/mL of Garcinia mangostana L. peel
Nguyen Ngoc Thanh Xuan extract, suggesting their potential application in the treatment of
Email: infected wounds on animals.

xuan.nguyenngocthanh@hcmuaf.edu.vn

Cited as: Nguyen, X. N. T, Bui, H. M., Tran, H. T. H,, Nguyen, T. M., & Tran, Y. T. H. (2025).
Fabrication of chitosan/polyvinyl alcohol nanofibrous membrane incorporated with Garcinia
mangostana L. peel extract against Staphylococcus aureus and Pseudomonas aeruginosa isolated from
canine wounds. The Journal of Agriculture and Development 24(5), 21-31.

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


mailto:xuan.nguyenngocthanh@hcmuaf.edu.vn

22

Trudng Pai hoc Nong Lam TP. H6 Chi Minh

Nghién ctiu ché tao mang sgi nano tu chitosan/polyvinyl alcohol két hgp cao chiét vo qua mang
cut (Garcinia mangostana L) khang vi khuin Staphylococcus aureus va Pseudomonas aeruginosa
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1. Dt Vin DPé

Nghién ctiu vé mang s¢i nano tu vét liéu

TOM TAT

Phuong phap kéo sgi dién trudng (electrospinning) dugc dung dé
tao ra mang s¢i nano ti chitosan/polyvinyl alcohol (CS/PVA). Sau
do, cao chiét tu vo qua ming cut (MG) dugc bd sung 1én mang
bang ky thuét pht v6i ndng d6 150 mg/mL dé€ thu dugc mang sgi
nano khang khuén (CS/PVA-MG). Budng kinh céc sgi nano sau
khi diéu ché dao dong tu 200 - 390 nm. Tinh khang khudn cta
mang nano CS/PVA-MG dugc kiém tra trén moi truong thach dia
va moi truong ban long. Vong khang khudn ctia mang trén moi
truong thach dia dao dong trong khoang tu 16,67 dén 18,00 mm
doi véi S. aureus va 11,00 dén 12,67 mm cho P. aeruginosa. Trén
moi truong ban long mang nano CS/PVA-MG tc ché hoan toan
sinh trudng phat trién ctia vi khuén S. aureus va P. aeruginosa. Két
qua nghién ctu cho thdy hiéu qua tc ché vi khuén S. aureus va
P, aeruginosa clia mang nano chitosan/polyvinyl alcohol dugc b6
sung 150 mg/mL cao chiét tli vd qua ming cut (CS/PVA-MG), va
tiém nang st dung mang CS/PVA-MG trong diéu tri vét thuong

ngoai da c6 nhiém trung trén thu.

la trong y sinh, nham giai quyét cac vin dé thuc
tién dang gdp phai nhu 6 nhiém moéi trudng,
dé khang khang sinh, bdo quan thuc phdm hay

sinh hoc la mét linh vuc dang phat trién manh

cham séc stic khde ctia con nguosi va dong vat,

mé trong khoa hoc vét liéu va cong nghé nano.

va huéng t6i cong nghé xanh. Trong dé chitosan

Trong do, phuong phap kéo s¢i dién truong

(CS) la mot polymer c6 kha nang tuong thich

(electrospinning) cho phép tao ra cac mang sgi

sinh hoc va phan huty sinh hoc, khong doc hai,

¢0 kich thuéc nano véi dién tich bé mit 16n ¢o

¢ ngudn goc tli vo cac loai gidp xac nhu tom,

tiém ndng tGing dung trong nhiéu linh vyc nhu

moi trudng, nong nghiép, thuc phdm va dic biét

cua,... con ¢6 hoat tinh chéng oxy héa phan hay

sinh hoc va khang khuin nén dugc uu tién st
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dung trong linh vuc y sinh (Wang & ctv., 2018).
Tuy nhién, vat liéu nay cling c6 nhiing nhugc
diém nhu d9 gion cao, tinh hit 4m va tinh co hoc
thap kho c6 thé ing dung trong tao mang. Trong
khi d6, polyvinyl alcohol (PVA) la vat liéu c6
tinh tuong thich sinh hoc, khéng gay doc va phu
hgp d€ tao mang sgi. Ngoai ra, PVA con dugc
st dung nhu chét két dinh cac cau trac va vat
liéu sinh hoc (Lou & ctv., 2022). Véi nhiing ddc
tinh nhu trén, PVA la lya chon phu hgp d€ tao
mang soi bang viéc két hgp cung chitosan nhu

modt chat hoat hda sinh hoc.

Mang cut (Garcinia mangostana L.) la loai
trai cdy dugc trong nhiéu & nudc ta va dugc
moi ngudi ua chudng; tuy nhién, it ai dé y dén
phan vé clia méang cut, thi thudng bi bd di sau
khi an, nhung thuc t€ lai chtta rat nhiéu gia tri
ma it nguoi biét dén. Trong dan gian da biét st
dung vo qua st dung dé€ diéu tri tiéu chdy, chéng
viém va lam lanh vét thuong (Do, 2004). Mot s6
nghién ctiu chiing minh rang vo qua mang cut
c6 hoat tinh chdng oxy hda, dic biét kha ning
khang khuén trén cac chuang vi khudn nhu S.
aureus (Park & ctv., 2023), P. aeruginosa (Ragasa
& ctv., 2010), va day la hai loai vi khudn gay cac
bénh phd bién & cac ca bénh vé da trén cho véi
ty 1é phan lap ti 33,93 dén 56,4% (Dégi & ctv,,
2021; Costa & ctv.,, 2022) Theo nghién ctiu cta
nhd cac hgp chit c¢6 hoat tinh nhu xanthone
(a-mangostin,  B-mangostin,
flavonoid (Do & ctv., 2012; Kluz & ctv., 2023).

y-mangostin),

Xuét phat tit thuc tién, dé tai nghién ctiu
ché tao mang sgi nano ti chitosan/polyvinyl
alcohol két hgp cao chiét tii vo qua mang cut

(MG) khang cac chung vi khudn Staphylococcus

aureus va Pseudomonas aeruginosa phan 1ap trén
vét thuong ctia ché da dugc thuc hién dé€ danh
gid tiém ndng khang khuén cia mang nano sinh
hoc két hgp véi cao chiét, c6 thé su dung hod
trg hodc thay thé khang sinh trong diéu tri vét
thuong ngoai da.

2. Vat Liéu va Phuong Phap
2.1. Thoi gian, dia diém va vat liéu nghién ciu

Nghién ctiu dugc thyc hién tii thang 10/2023
dén thang 09/2024 tai phong thuc hanh Kiém
nghiém Thu san va Mdi truong Stic khoe Vat
nudi - Khoa Chédn nuéi Thu y - Trudng Dai hoc
Nong Lam TP. H6 Chi Minh va Khoa Ky thuat Y
Sinh, Truong Pai hoc Quoc Té, Pai hoc Qudc gia
TP. H6 Chi Minh.

Cao chiét vo qua méng cut (MG) dugc chuin
bi va kiém tra hoat tinh khang khuin. MIC
(Nong do tic ché t6i thi€éu - Minimal Inhibitory
Concentration) va MBC (Noéng d¢ diét t6i thiéu
- Minimal Bactericidal Concentration) trén S.
aureus lan lugt 1a 1,25 va 2,5 mg/mL, 50 - 70 va
150 mg/mL trén P. aeruginosa xac dinh trong

nghién ctiu trude ctia ching toi.

Céc chung vi khudn S. aureus va P. aeruginosa
da dé khang khang sinh (Bang 1) dugc phan
lap va dinh danh bang phuong phip PCR
(Martineau & ctv., 1998; Choi & ctv., 2013), ky
hiéu lan lugtla S.PL1, S.PL2, S.PL3 cho S. aureus;
PPL2, P.PL2, P.PL3 cho P aeruginosa. Ngoai ra,
con ¢ 2 chiing chuén bao gom S. aureus ATCC
25923 va P. aeruginosa ATCC 27853 do Vién
Pasteur TPHCM cung cép dugc st dung dé kiém

tra hoat tinh khédng khudn ctia mang nano.
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Bang 1. Cac chung Staphylococcus aureus va Pseudomonas aeruginosa doi s6 khang sinh dé khang

Loai Chting Khéng sinh dé khang
S.PL1 PnAmAxNeTeDxOfBt
S. aureus S.PL2 PnAmAxSmKnAkTeDxCoBt
S.PL3 PnAmAxSmKnAkTeDxNrCoBt
PPL1 PnAmAxSmNeKnTeDxCoBt
p . PP12 PnAmAxSmNeAkTeDxOfCoBt
) aeruginosa
PPL3 PnAmAxSmNeKnAkTeDxNrCoBt

2.2. Noi dung nghién ctiu

- Tao mang s¢i nano tii chitosan va polyvinyl
alcohol két hgp véi cao chiét vo qua méng
cut bang phuong phdp kéo sgi dién truong
(electrospinning).

- Thii hoat tinh khang khuén ctia mang sgi trén
moi truong thach dia va moi truong ban 1ong.

2.3. Phuong phap nghién ctiu

2.3.1. Phuong phap ché tao mang sgi nano
chitosan (CS)/polyvinyl alcohol (PVA) dugc
bd sung cao chiét vo qua mang cut (MG)

Tao mang s¢i nano chitosan CS/PVA-MG
dugc tham khao theo nghién ctiu ctia Madani
& ctv. (2022) va dugc stia d6i sao cho phu hgp
v6i diéu kién thi nghiém. Pau tién dung dich
CS (Macklin, Trung Quoc) 1% trong acid acetic
0,5 M (w/v) dugc chuén bi va dung dich PVA
(Xilong, Trung Qudc) 12% trong nudc. Tron va
khudy hon hgp dung dich CS 1% va PVA 12%
theo ty 1¢ CS/PVA 1 : 9 d€ tao hon hgp polymer.
Hoén hgp polymer dugc nap vao xi lanh 20 mL
gan v6i kim phun ¢é dudng kinh 22 Gauss dugc
van hanh trén mady kéo sgi dién truong (Khoa
Ky thuat Y Sinh, Truong Pai hoc Quoc T¢, Dai
hoc Quéc Gia TP. H6 Chi Minh ché€ tao). Céc

thong so kéo sgi dién nhu dién ap 18 kV, toc do
bom 0,5 mL/gid, cong suat gia nhiét 0,38 kW va
khoang cach tit dau kim phun dén bo thu 13 cm
dugc thiét 14p d€ thu sgi nano nhu mong muén.
Thoi gian ché tao sgi tii 6 dén 10 gio. Sau do,
mang soi dugc sy 6 75°C trong 20 phut. Mang
sgi dugc 6n dinh bang hoi glutaraldehyde (GA)
50% trong 24 gi¢ & 25°C trong binh kin va cudi
cung dugc sdy ¢ 75°C trong 45 phut.

Cao chiét mang cut dugc chiét tii phan vo
ngam trong dung moi ethanol 95 d¢ véi tilé 1:10,
trong 3 ngay, va sau d6 dugc c6 du6i dung moi dé
thu cao. Phén cao thu dugc pha bing dimethyl
sulfoxide (DMSO) 5% dé dat dugc nong do 150
mg/mL dugc xac dinh theo nghién ctu trudc ctia
ching t6i. Sau d6, cao chiét dugc pht trén mang
soi nano CS/PVA dé c6 dugc mang CS/PVA-
MG. Thé tich dung dich can phu dugc xac dinh
thong qua dién tich mang va bé day 16p phua. Tu
do, xac dinh dugc khéi lugng cao chiét cin thiét
dé phu 1én mang. Mang dugc sdy kho tii 6 dén 8
gio ¢ 60°C sau khi phu.

Thé tich dung dich can phua: Véi dién tich
mang 5 x 5 cm va bé day 16p phti la 0,1 cm thi thé
tich dung dich can phuséla: V=5x5x0,1=2,5
cm’® (tuong duong la 2,5 mL).
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Khoi lugng cao chiét can thiét: V6i nong do
mong mudn la 150 mg/mL va thé tich dung dich
tinh dugc & trén, khdi lugng cao chiét can thiét:
m=VxC=25x150=375mg. Mang CS/PVA-
MG sau d6 sé tién hanh chup SEM d€ quan sat
kha nidng phén b6 cia MG trén mang CS/PVA
tai thuc hién tai Vién Han lam Khoa hoc va Cong
nghé Viét Nam.

2.3.2.Kiém trakha nangkhangkhuin ciamang
s¢i nano CS/PVA dugc bd sung cao chiét vo
qua mang cut trén mdi truong thach dia

Kha nang khang khudn ctia mang sgi nano
dugc b6 sung cao chiét vdo qua mang cut (CS/
PVA-MG) dugc kiém tra bang 02 phuong phap:
dinh tinh bang phuong phép khuéch tan trén dia
thach va dinh lugng trén moi truong ban long
(Razani & ctv., 2024).

Phuong phap kiém tra dinh tinh dugc thuc
hién trén moi trudng thach dia Mueller Hinton
(Himedia, An D9). Sau khi do OD_ = 0,3 (mat
d6 vi khudn dugc xac dinh bang phuong phéap
trang dém trén moi truong chuyén biét MSA
(Himedia, India) cho S. aureus va cetrimide
agar (Himedia, India) cho P. aeruginosa vdi két
qua xac dinh 2,52 x 108 CFU/mL trén S. aureus
va 1,18 x 10°® CFU/mL trong trudéng hop P
600 = 0’3
dugc pha trong 99 mL nudc muéi NaCl 0,85%
sao cho mét d¢ vi khuén giam di 100 lan. Tiép

aeruginosa), 1 mL dich khuén tit 6ng OD

theo st dung tam bong v trung nhung vao 6ng
dich khudn da dugc pha loang va phét déu dich
khuin trén toan bo bé mit dia thach Mueller
Hinton. Mang sgi nano CS/PVA-MG vo truing
bang tia UV dugc cat thanh dang dia tron, c6
dudng kinh 10 mm va dat trén moi truong thach
da phét vi khuén. Céc d6i ching dugc chuén bila
mang nano CS/PVA khong b sung cao chiét vo
tring c6 duong kinh 10 mm, 1 giéng c6 duong
kinh 6 mm chtia 100 uL MG & nong d¢ 150 mg/

mL (nong do nguyén khi chua pht 1én mang)
va khang sinh gentamycin 10 pg/dia (Cong ty
Nam Khoa). Thi nghiém dugc lap lai 3 1an. Sau
do, cac dia thach dugc u 37°C trong 24 gis. Kha
nang khang khuén ctia cic mau dugc danh gia
bang cach do dudng kinh vong v6 khudn xuit
hién xung quanh vi tri dit mau, danh gia va phan
loai tham khao theo cong b6 ctia Davis & Stout
(1971). Céac két qua dugc biéu thi bing duong
kinh trung binh ctia vong v6 khuén tinh bang
mm + do6 léch chuin (SD).

2.3.3.Kiém trakha ningkhang khudn cia mang
sgi nano CS/PVA dugc bé sung cao chiét vo
qua mang cut trén moéi trudng ban long

Hoat tinh khang S. aureus va P. aeruginosa ctia
mang CS/PVA-MG dugc dinh lugng trén moi
truong Mueller Hinton ban 1ong (Nguyen & ctv.,
2022). Dung pipette hut 5 mL moi trudong MHA
ban long (canh MHB dugc bé sung 0,8% agar)
da hdp tiét trung phan vao moi giéng trong khay
nuoi cdy té bao. Dich khudn ¢6 OD, = 0,3 ctia
S. aureus va P. aeruginosa (mat d¢ vi khuén tuong
duong 2,52 x 10* CFU/mL cho S. aureus va 1,18
x 10® CFU/mL trong truong hop P. aeruginosa)
dugc pha loang d€ mat d¢ vi khuén gidm xudng
con 2,17 x 10* CFU/mL. Hat 50 pL dich vi khuén
da dugc pha loang trai déu trén bé mat thach cta
cac giéng sao cho mat d6 vi khudn 1a 2,2 x 10?
CFU/g moi truong nudi cdy. Mang nano dugc
cat hinh vuong canh 2,5 cm va dit 1én bé mat
thach da phét vi khudn. Cac nghiém thiic bao
gdém mang chitosan, polyvinyl alcohol dugc b6
sung cao chiét vo qua mang cut (CS/PVA-MG),
mang chitosan/polyvinyl alcohol khéng bé sung
MG 150 mg/mL (CS/PVA) val6 d6i chiing chi c6
dich khudn. Dia nudi cdy sé dugc u & diéu kién
37°C trong 18 dén 24 gi¢. Sau d6 mau dugc lay
khoi khay nudi cély t€ bao chuyén sang tai chuyén
dung vo trung ¢ mang ngin, thém 5 mL nudc
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mudi sinh ly 0,85% va dling may stomacher nhoi
trong 2 phut dé nghién mau. Tiép theo, mau dugc
pha loang lién tiép trong dung dich nuéc muodi
sinh ly dé tién hanh dinh lugng vi khudn trén dia
thach Mannitol Salt Agar (MSA, Himedia, An
Do) d6i véi S. aureus, thach cetrimide (Himedia,
An Do) d6i v6i P. aeruginosa bang phuong phap
trang dém. Mdi nghiém thuc dugc lp lai 3 lan.
Két qua dugc biéu thi bang s6 lugng khudn lac
CFU/g + d¢ 1éch chuén (trung binh + SD).

2.3.4. Xu ly thong ké

Phan mém Minitab 17.0 va test Tukey 1 yéu
t6 dugc st dung d€ so sanh su khac biét vé mat
thong ké ctia cac s6 liéu trong dé tai véi do tin
cdy 95% va y nghia (a = 0,05).

3. Két Qua va Thao Luan

3.1. Hinh thai hién vi mang sgi nano chitosan
va polyvinyl alcohol dugc b3 sung cao chiét
vo qua mang cut (CS/PVA-MG)

Mang sgi nano CS/PVA-MG c6 cdu triuc dong
nhat va x6p, khong c6 su xudt hién ctia bot khi
(Hinh 1). Tinh x6p cta mang rat hiiu ich cho

A

viéc trao d6i chit hodc kha ning thdm hat cta
mang. Cac s¢i nano dugc chup bing kinh hién
dién tt quét (SEM) cho thdy cac s¢i nano trong
mang CS/PVA-MG c¢6 duong kinh dao dong tu
200 dén 390 nm (Hinh 2). Su phéan b6 céc sgi va
cao chiét MG tuong doi dong déu trén bé mat
ctia mang. Nhin chung kich thudc sgi cho thay
kha ning kiém sodt tot trong qua trinh ché tao,
hinh thanh mét mang luéi day dic, gitup tang
cuong tinh co hoc va kha nang ting dung cua
mang trong cac linh vuc nhu loc, cdm bién va
ky thuat y sinh. Theo nghién ctiu ctia Nguyen &
Nguyen (2018) khi quan sat hinh thai cac sgi CS/
PVA & cac ty 1é 1/9, 2/8 va 3/7; trong d6, duong
kinh cac soi & ti 1é 1/9 ¢6 kich thudce ti 173 dén
190 nm. Su khac biét cta kich thuéc sgi so véi
két qua trong dé tai nay cé thé 1a do cuong do
dong dién khi phun mang hay thiét bi phun.
Theo tiéu chudn ISO/TR 10993-22:2017 vt liéu
nano tng dung trong y sinh, bao gdbm mang sgi
nano c6 dudng kinh dao déng tii 50 dén 500 nm.
Céc kich thudc soi nano dam bao kha ndng bam

dinh vao moé dugc ting dung nhiéu trong y hoc
tai tao (Teixeira & ctv., 2020).

Hinh 1. Mang CS/PVA-MG. Mt duéi (A) va mit trén dugc phu MG (B). CS: mang sgi nano
chitosan; PVA: polyvinyl alcohol; MG: cao chiét vd qua méng cut.
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Hinh 2. Mang CS/PVA-MG (A, B - mat trén; C - mat dudi) dudi kinh hién vi dién ti quét (SEM).
CS: mang s¢i nano chitosan; PVA: polyvinyl alcohol; MG: cao chiét vo qua méang cut. A - d6 phéng
dai 3.000 lan, B - d¢ phdong dai 15.000 lan, C - d6 phong dai 500 lan.

3.2. Kha niang khang khuin ciia mang s¢i nano

CS/PVA-MG trén moi truong thach dia

Két qua hoat tinh khang khuén ctia mang CS/
PVA-MG dugc trinh bay trong Bang 2 va Hinh
3. Mang chitosan va polyvinyl alcohol khong b6
sung cao chiét vdo qua mang cut khong cé tinh
khang khuén (khong xuét hién vong v khuin
xung quanh vi tri dat mang). Pudng kinh vong
khéng khuén ctia mang CS/PVA-MG dao dong
lan lugt trong khoang tu 16,67 dén 18,00 mm
trén S. aureus va tit 11,00 dén 12,67 mm trén P
aeruginosa. Di€u nay chiing té hoat tinh khang
khudn ctia mang CS/PVA-MG la do cao chiét vo
qué mang cut dugc bé sung vao mang va hoat
tinh khang khudn manh hon trén vi khuén S.
aureus. Tuy nhién, kich thudc vong vo khuén ctia
mang nho hon gentamicin (P < 0,01). 0] nong do

MG 50 mg/mL dudong kinh vong vo khuén dao

dong tli 20,67 dén 22,33 mm trén S. aureus va
tt 10,00 dén 15,33 mm dai trén P. aeruginosa.
Kich thudc vong vo khudn ctia mang CS/PVA-
MG nho hon cao chiét MG 150 mg/mL véi su
khac biét c6 y nghia vé mat thong ké (P < 0,01).
Nguyén nhéan cé thé do kha ning thdm hut cta
mang CS/PVA da lam cho mdt phan cao bi git
lai trong hé théng sgi nano hodc kha ning giai
phong cac hgp chit khang khuén trong cao cham
hon, dan dén kich thuéc vong khang khuén bi
anh hudng. Theo Escobar & Perea (2017) su hap
phu cac chit ctia hé thng mang c6 thé do cac
nhom hydroxyl ctia PVA va cac nhém amin cua
CS tuong tac v6i cac phan tl nudc thong qua lién
két hydro tao thanh m¢t mang ludi x6p. Véi kha
nang giai phong cham céc chét chiia trong mang
CS/PVA-MG c6 thé giam thiéu sy dao dong
trong nong d6 thudc, gidp ting cudng hiéu qua

diéu tri va giam thiéu tac dung phu.
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Bang 2. buong kinh vong khing khudn (mm) ctia mang CS/PVA-MG, CS/PVA, néng d6 MG
(150 mg/mL) va gentamicin trén Staphylococcus aureus va Pseudomonas aeruginosa

Mang Mang CS/PVA 150 mg/mL Gentamycin
CS/PVA-MG

S.ATCC 25923 16,67+ 1,16 0,00¢ £ 0 21,33+ 1,16 29,33* + 1,16
S.PL1 18,67 £ 1,16 0,00¢ £ 0 22,33+ 0,58 29,33* £ 0,58
S.PL2 17,33+ 1,16 0,00¢ £ 0 20,67+ 0,58 29,33*+ 0,58
S.PL3 18,00° + 1,00 0,00¢ £ 0 21,33+ 1,16 28,33*+ 0,58
PATCC 27853 11,00° + 1,00 0,00¢ £ 0 13,67° £ 0,58 26,00*+ 0,00
PPL1 11,67+ 0,58 0,00¢ £ 0 10,00° + 0,00 20,00* + 0,00
PPL2 12,67°+ 1,16 0,00¢ £ 0 15,33* + 1,16 18,67*+ 1,16
PPL3 11,67+ 1,16 0,00¢ + 0 14,67° + 1,16 19,67* + 0,58

Chii thich: Céc chit cdi (a, b, ¢, d) khdc nhau trong cimg mot hang biéu thi sy khdc nhau rdt cd y nghia thong
ké véi (P < 0,01). CS: mang sgi nano chitosan; PVA: polyvinyl alcohol; MG: cao chiét v qud mdng cut.

Hinh 3. Vong v6 khuén ctia CS/PVA, CS/PVA-MG, gentamicin va MG 150 mg/mL trén moéi truong
thach dia MHA. A: Vi khuén S. aureus, B: Vi khuén P. aeruginosa. CS: mang sgi nano chitosan; PVA:
polyvinyl alcohol; MG: cao chiét vé qua méang cut.

Tinh khang khuén ctia mang CS/PVA khi két
hop véi cac hoat chit khang khudn dugc st dung
trong dé tai nay co su tuong dong véi cac nghién
ctiu khdc. Trong nghién ctiu ctia Koseoglu & ctv.
(2022) da cho thdy mang CS/PVA khi dugc bd
sung AgNO;, c6 kha nang khang khuan va hoat
tinh khang khudn cia mang ting dan theo nong

do cua AgNO,. Nghién ctu nay ciing cho thdy
mang CS/PVA/AgNO; c6 thé khang lai 12 loai
vi khudn trong d6 ¢6 S. aureus ATCC 25923 va
P. aeruginosa ATCC 35032. Do6i v6i S. aureus
duong kinh vong v6 khudn nam trong khoang
9 - 12 mm va P, aeruginosa trong khoang 11 - 18
mm tuong ung véi néng do thip nhat la 0,5%
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AgNO, va cao nhat 1a 5% AgNO,. M6t nghién
ctiu khac ctia Abdelghany & ctv. (2019) cling cho
thay mang CS/PVA khi dugc bé sung chiét xuat
tu cay Hibiscus sabdariffa L. c6 kha nang khang
lai S. aureus va P. aeruginosa v6i két qua lan lugt
la 15 va 14 mm tuong tng v6i 6 mL/g chiét xuat
cta Hibiscus sabdariffa L. dugc b sung vao hon
hgp gom CS va PVA.

3.3. Kiém tra hoat tinh khang khuin cia mang
sgi nano chitosan va polyvinyl alcohol dugc
b sung cao chiét vé qua mang cut (CS/
PVA-MG) trén moi truong MHA ban long

Két qua tinh khang khuin ctia mang CS/PVA-
MG trén moi trudng ban long dugc trinh bay
trong Bang 3. S6 lugng vi khudn ban déu & tat ca
cac 16 thi nghiém khd tuong dong (khoang 10?
CFU/g mdi trudng nuoi cdy). Sau 24 gio 0 6 37°C
s6 lugng vi khudn & 16 d6i ching (khong chia
mang) va 16 ¢c6 mang CS/PVA ting rit nhanh
dat khoang 10® CFU/g. Khi xti ly thong keé thi 16

mang CS/PVA sé dugc chon d€ lam doi ching
so sanh véi 16 mang CS/PVA-MG. L6 doi chiing
(DC), chi ¢6 vi khudn va moi trudng nudi ciy
van dugc thuc hién va dinh lugng song song dé
sdanh gia kha nang sinh trudng phat trién cta vi
khudn thi nghiém. Mang CS/PVA-MG tiéu diét
hoan toan sy phat trién cta vi khuln S. aureus va
P aeruginosa. That vdy, khi tién hanh dinh lugng
thi khong phat hién khuédn lac vi khudn trong
moi trudng ban long MH mac du ban dau lugng
vi khudn cho 1én 13 102 CFU/g méi trudng. O 16
c6 mang CS/PVA vi khuén van phat trién binh
thuong, tang tii 10*> dén khoang 10® CFU/g sau
24 git nuodi cdy. O thi nghiém trén moi trudng
thach dia mang CS/PVA khong xuét hién vong
khang khuén. Khi dinh lugng trén moi trudng
ban long mang CS/PVA khong lam anh hudng
t6i sy phat trién cua vi khuén tht nghiém. Diéu
nay ching td6 mang soi nano tao do thoang khi
tot, day ciing la mot trong cac tiéu chi dé€ danh
gia chat lugng cua mang.

Bang 3. Khao sat tinh khang khudn cua mang CS/PVA-MG trén moi trudng ban long doi véi S.

aureus va P. aeruginosa (CFU/g)

Nghiém thtic CS/PVA-MG CS/PVA Déi chiing
S.ATCC 25923 ND 1,32 x 108 1,93 x 108
S.PL1 ND 1,19x 108 1,64 x 108
S.PL2 ND 1,13x 10® 1,55x 10°
S.PL3 ND 1,29 x 108 1,58 x 108
P.ATCC 27853 ND 1,99 x 108 2,12x 108
P.PL1 ND 2,00 x 108 2,10x 108
P.PL2 ND 2,09 x 108 2,35x 108
P.PL3 ND 1,09 x 108 2,21 x 108

ND: Khéng phdt hién. CS: mang sgi nano chitosan; PVA: polyvinyl alcohol; MG: cao chiét vé qud mdng cut.

Két qua tht nghiém khang khuédn trén moi
truong ban long cho thdy mang CS/PVA-MG
6 hiéu qua tc ché cac chang vi khudn S. aureus
va P aeruginosa. Trong khi d6, mang CS/PVA
khong thé€ hién kha nang tc ché sy sinh trudng

ctia cac chung vi khuén nay. Diéu nay cho thay,
hoat chét trong cao chiét ming cut (MG) da
déng vai tro quan trong trong viéc tang cudng
kha nang khang khudn cta mang. Nghién ctiu
cua Olewnik-Kruszkowska & ctv. (2019) cho
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thay kha niang khang S. aureus va E. coli cta
mang dugc tao boi chitosan (CS) va PVA khi
két hgp cung Poly(Hexamethylene Guanidine)
(PHMG). Sau 24 gi¢ nudi cdy thi nong do vi
khudn giam tti 3,7 x 10° con 2,9 x 10° & vi khudn
thtt nghiém. Diéu d6 da ching minh kha nang
khang khuén ctua mang khi két hgp véi cac hop
chat thién nhién.

4. Két Luan va bé Nghi

Trong dé tai, mang sgi nano chitosan/
polyvinyl alcohol (CS/PVA) bé sung cao chiét v
qua mang cut (MG) dugc tng hgp thanh cong
bing phuong phap kéo sgi dién truong két hop
ky thuét phu. Kha ning khdng khudn cta mang
CS/PVA-MG khi thuyc hién trén cac chung vi
khuén da dé khiang dao dong tii trong khoang
tu 16,67 dén 18,00 mm d6i véi S. aureus va 11,00
dén 12,67 mm cho P. aeruginosa. Pinh lugng kha
ning khang khuén cta mang CS/PVA-MG trén
moi trudng ban léng khong phat hién sy phat
trién ctia cac chung vi khuén so v6i doi ching
(CS/PVA) sau 24 gid nuo6i cdy. Tu nhiing két qua
thu dugc, mac du mang CS/PVA c6 mot s6 déc
tinh sinh hoc, nhung hiéu qua khang khuén cha
yéu phu thudc vao MG. N6 dong vai tro quan
trong trong viéc tang cudng kha nang khang
khudn nho vao cac hoat chét c6 trong cao chiét.
Mang CS/PVA khong chi la nén tdng mang hoat
chit khang khudn MG, ma con c6 kha nang
kiém soat giai phong MG. Su két hgp nay céd
tiém néng ung dung trong y t€ va cac san phdm
khang khuédn. Tuy nhién, dé dua san phdm vao
ung dung thuc té, cin tién hanh thém cac nghién
ctiu sdu hon nham t6i uu hoéa ty 1é phéi hgp gitia
CS, PVA va MG, danh gia tac dong cua cac yéu
t0 moi truong 1én hiéu qua khang khuén, dong
thoi dam bao tinh an toan sinh hoc va tinh tuong
thich sinh hoc cua vét liéu.

L&i Cam Doan

Nhoém nghién ctu thuc hién dé tai khong cé
xung dot vé loi ich.

L6i Cam On

Nghién ctiu thuc hién ti nguoén kinh phi cua
Trudng Pai hoc Nong Lam TP. H6 Chi Minh,
c6 ma sd CS-SV23-CNTY-12. Nhéom tac gia
chén thanh cam on sy ho trg tii Khoa Ky thuat
Y sinh, Trudng Dai hoc Qudc T¢, Pai hoc Quoc
Gia TP. H6 Chi Minh da tao diéu kién thuc hién
dé tai nay.
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The aim of this study was to determine the growth and reproductive
characteristics of Denison Barb in captive conditions. The
experiment was conducted from July to December 2023. The results
showed a strong correlation between length and weight, with the
equation W = 0.0159 L*” and a correlation coefficient of R* =
0.9874. The value of b, which was below 3, indicates a negative
allometric growth. The Fulton index ranged from 0.91 - 1.16%
for males and 1.09 - 1.40% for females. The gonadosomatic index
(GSI) ranged from 2.57 - 7.79% for males and 2.85 - 10.94% for
females. The eggs were adhesive, with a light yellow to brown
yellow color and spherical in shape. They hatched within 34 - 36 h
at a temperature of 28 + 0.5°C. The egg diameter ranged from
1,286 - 1,510 pm. Absolute fecundity which ranged from 229 -
581 eggs/female in 9 - 10 cm length group and ranged from 457
- 1,058 eggs/female in 11 - 12 cm length group. Relative fecundity
ranged from 19 - 43 eggs/gfemale in 9 - 10 cm length group and
ranged from 32 - 56 eggs/g female in 11 - 12 cm length group.
These results indicate that Denison Barb can sexually mature and
reproduce successfully in captivity.

Cited as: Le, L. T, Dang, H. T. T., Nguyen, P. Q., & Bui, D. M. (2025). Growth characteristics and
reproductive biology of Denison barb (Puntius denisonii). The Journal of Agriculture and Development

24(5), 32-44.
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Mot s6 diac diém sinh trudng va sinh hoc sinh san cia cd hong mi 4n d§ (Puntius Denisonii)
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1. Giéi Thiéu

TOM TAT

Muc tiéu ctia nghién ctu nay la xac dinh mot s6 dac diém sinh
truéng va sinh hoc sinh san ctia ¢4 Hong Mi An D¢ trong diéu
kién nudi nhot. Thi nghiém dugc tién hanh ti thang 7/2023 dén
thang 12/2023. Phan tich tuong quan gitia chiéu dai va khoi lugng
cho két qua W = 0,0159 L**¥’; moi tuong quan rat chat ché véi
hé s6 tuong quan R* = 0,9874. Gia tri b nho hon 3 cho théy su
sinh trudng khong dong nhat vé khoi lugng va chiéu dai. Do béo
Fulton dao dong tii 0,91 - 1,16% doi véi ca duc va 1,09 - 1,40%
d6i v6i cd cai. Hé s6 thanh thuc & ca duc ti 2,57 - 7,79% va ca
cai ti 2,85 - 10,94%. Trling ca la tring dinh, mau vang nhat t6i
vang dam, hinh cdu, triing né trong vong 34 - 36 gi¢ & nhiét do
28 + 0,5°C. budng kinh tring tu 1.286 - 1.510 pm. Stic sinh san
tuyét d6i ¢ nhém chiéu dai 9 - 10 cm la 229 - 581 triing/ca thé va
6 nhom chiéu dai 11 - 12 cm 1a 457 - 1.058 triing/ca thé. Stic sinh
san tuong doi 6 nhom chiéu dai 9 - 10 cm la 19 - 43 tring/g ca cai
va 6 nhom chiéu dai 11 - 12 cm la 32 - 56 triing/g ca cai. Nhu vay,
ca Hong Mi An Do c6 thé thanh thuc sinh duc va sinh sdn trong
diéu kién nu6i nhot.

nhap c¢6 nhiéu nhugc diém nhu: phu thudc vé
con giéng, gia thanh cao, ca dé bi chét,... Ngoai

C4 canh 1a mot linh vyc rat phat trién & Viét
Nam. Hién nay 6 nudc ta cé rat nhiéu loai ca dugc
st dung d€ lam canh, trong do c6 loai ca Hong
Mi An Dé. C4 Hoéng Mi An Do c6 tén khoa hoc
1a Puntius denisonii, chung c6 nguén géc tii An
Do, du nhap vao cac nudc khac qua con dudng
“choi ca canh’, trong d6é c6 nudc ta. Theo Anna
& ctv. (2015), ca Hong Mi An Do thuong song
6 nhiing noi c6 dong chay manh, giau oxy va ca
song theo bay thich hgp nuoi trong bé thiy sinh.
Hién nay & nudc ta, ca Héng Mi An P¢ dang
dugc nudi lam canh kha nhiéu nhung nguén ca
cht yéu dugc nhap khéu tit cac nudc khac. Ca

ra, Ali & ctv. (2015) da nhén dinh ring, ca Hong
Mi An Do 1a loai c6 san lugng giam dan theo
thoi gian, chung dugc xép vao hé thong cac loai
dé bi t6n thuong ndm 2009 va dugc xép vao hé
thong cac loai c6 nguy co tuyét chung nam 2013.

Theo Mai & ctv. (1979), moéi tuong quan vé
chiéu dai va khoi lugng la mot trong nhiing tham
s0 quan trong, qua d6 biét dugc hinh thai cling
nhu giai doan tang trudng ctia ca. Theo quy luat,
h4u hét cac loai ca ting tudng nhanh vé chiéu
dai & giai doan d4u cua vong doi nham thich
nghi va vugt khoi su chen ép ctia ké thu hay kich
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thudc vat moi, sau do6 qua trinh ting trudng vé
chiéu dai va khoéi lugng dién ra song song, dén
giai doan thanh thuc l4n ddu thi ca chu yéu
tang nhanh vé khoi lugng cho dén sau giai doan
thanh thuc thi téc d¢ ting trudng vé khdi lugng
giam di. M6i giai doan khéc nhau thi cd c6 t6c do
tang trudng khac nhau va téc do tang trudng ctia
ca phu thudc vao diéu kién song nhu chat lugng
modi trudng soéng, thiic dn, mua vy, gidi tinh,...
nén & cung muc chiéu dai thi khéi lugng cua ca
cling khac nhau (Bui & ctv., 1985).

Ngoai ty nhién, mua vu sinh san ctia ca Hong
Mi An D6 tap trung tit thang 11 dén thang 4 nim
sau, tuy thudc vao kich ¢& va tudi cua cac cdp
sinh san (Mercy & ctv,, 2010; Solomon & ctv,,
2011; Mercy & ctv,, 2013). Hién nay da cé mot
s6 két qua nghién cttu vé dic diém sinh hoc sinh
san va sinh san nhan tao trén doi tugng nay da
dugc cong bé nhu Mercy & ctv. (2013); Anna &
ctv. (2015) va Nguyen & ctv. (2021). Muc tiéu ctia
nghién ctiu nay la xac dinh mot s6 déc diém sinh
trudng va sinh hoc sinh sin ctia ca Héng Mi An
Do trong diéu kién nudi nhét & Viét Nam dé lam
o s6 cho viéc san xudt giéng va nudi thuong mai
loai ca nay.

2. Vat Liéu va Phuong Phap Nghién Ciu
2.1. Nguon ca thi nghiém

Ca thi nghiém la ca Hong Mi An Do (Puntius
denisonii). Ca dugc mua ti trai ca canh c6 uy tin
trén dia ban TPHCM, ca st dung cho thi nghiém
c6 chiéu dai ban dau 5 - 6 cm, khdi lugng 1,45
- 2,32 g. Ca thi nghiém dugc chon la ca khoe
manh, khong bi di hinh va ngoai hinh tuong
doi dong déu.

2.2. Nguon nudc thi nghiém

Nudc sti dung trong thi nghiém la nuéc thay
cuc (nudc may), lang loc qua hé théng loc tho,

sau do xti ly bang chlorine 5 ppm, suc khi manh
va lién tuc, sau 24 - 48 gi6 kiém tra du lugng
chlorine trong nudc, néu da hét chlorine trong
nudc thi st dung dé€ cung cép va thay nuéc cho
hé thong thi nghiém.

2.3. Ché d9 cham soc va quan ly

Thi nghiém dugc tién hanh tii thang 7/2023
dén thang 12/2023. C4 dugc nudi trong 5 bé
composite hinh tron c6 thé tich 2 m*/bé, mic
nudc 2/3 b€, mat dd 200 con/bé. BE c6 suc khi
nhe lién tuc 24/24 gio. Thic an st dung cho thi
nghiém la trun chi va thtic an tu ché bién. Thtc
an tu ché bién dugc ché bién bang cach tron déu
5 g bdt ca hodc bot tdom xay nhuyén véi 15 g cam
gao va 1 qua triing ga, hdp cach thuy trong 15
phut, d€ ngudi va bao quan & ngan mat ta lanh
(nhiét do tui 2 - 5°C), va thoi gian bao quan thtic
an trong vong 3 - 5 ngay. Hang ngay cho ca an
2 lan, budi sdng (8 gi¢ 00) cho ca an trun chi va
budi chiéu (15 git 00) cho ca dn thiic an ché bién
v6i lugng an thoa man. Nudc trong cac bé dugc
siphon hang ngay vao lac 17 gi¢ 00 va bé sung
lugng nudc bi thiéu do siphon, dinh ky 1 tuin
thay 50 - 70% lugng nudc moi bé.

2.4. Xac dinh cac yéu t6 mdi truong

Nhiét do (°C) va pH dugc do 2 lan/ngay vao
ltc 7 gi6 00 va 16 gic 00 bang may do pH Hanna
HI1991001 (D¢ chinh xac pH + 0,02, d6 chinh xac
nhiét do + 0,5°C). Sti dung que nang nhiét hiéu
Xilong 999 béng inox cé cdng suit 500 w, budc
nhdy 1°C d€ diéu chinh nhiét d6. 6 pH dugc
diéu chinh trong khoang 6,5 - 7,5, khi pH tang
cao thi giam pH béng axit phosphoric (H,PO,)
30%, khi pH xudng thép thi ting bang dung dich
xut NaOH 0,1 M. Céc chi tiéu NH, va NO, do3
ngay/lan bang Sera testkit vao ltc 16 gio.
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2.5. Phuong phap thu mau

Ca sau khi dugc nuoi mot thang, tién hanh
thu mau cd mot cach ngau nhién d€ phén tich cac
chi tiéu lién quan. Mau ca séng dugc thu dinh ky
hang thang, thai gian thu kéo dai 6 thang, ti thang
7/2023 dén thang 12/2023, moi thang thu 1 dot va
cac thang tiép theo thu méu ca trung véi ngay thu
mau clia thang trudc. Méi dot thu ngau nhién 50
con ca va moi bé 10 con. Téng s6 mau da tién hanh
phén tich la 300 mau. Ca sau khi thu dugc giét chét
bang da lanh, xac dinh chiéu dai va khéi lugng ca
theo phuong phap ctia Pham & Tran (2004) va
phan tich cac chi tiéu lién quan ngay sau do.

2.6. Phuong phap xac dinh tuong quan chiéu
dai va khéi lugng cua ca
Moi quan hé gitia chiéu dai va khdi lugng ca
dugc tinh theo cong thiic Huxley (1924):
W=al?
Trong do,
W: khéi lugng co thé ca (g);
L: chiéu dai toan than (cm);

a: hang s6 tang trudng ban dau; b: hé s6
tang trudng.

2.7. Phuong phap xac dinh giéi tinh ca

Phuong phap xac dinh thong qua quan sat
hinh thai bén ngoai: Theo Anna & ctv. (2015)
va Nguyen & ctv. (2021) ca Héng Mi An D9 rét
khé d€ phéan biét gidi tinh dya vao hinh thai bén
ngoai; ¢ giai doan sinh san, con cai c¢6 than hinh
rong va to hon con duc, 16 sinh duc cé to, nhin
ngang than ca duc thuong 6m va dai hon ca cai,
ca cai mang tring nhiéu thi van dong it linh hoat
hon. An nhe vio bung con duc trudng thanh
xudi vé phia 16 sinh duc thi c¢6 tinh dich mau

trang stia chay ra.

Phuong phap giai phau d€ xac dinh: D€ phan
biét chinh xdc gi6i tinh duc c4i c4 Hong Mi An
D9, can dua vao dic diém sinh duc so cép bing
cach mé ca d€ quan sat. Su khac biét vé tuyén
sinh duc céi (budng triing) va tuyén sinh duc
duc (tinh sao) & ca hong mi An Do dugc thé
hién qua Hinh 1.

Hinh 1. A: C4 Hong Mi An Do duc; B: ca Hoéng Mi An Do cai.
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2.8. Phuong phap xac dinh cac chi s6 sinh san:
2.8.1. Do béo Fulton (F)

Do béo dugc xac dinh theo phuong phap cua
Fulton (1902) st dung d€ xac dinh su chénh léch
vé muic d¢ tich liy dinh dudng ctia ca

F(%) =Z—\3/ x 100
Trong dé: W: Khoi lugng toan than cé (g).
L: Chiéu dai chuin cua c4 (cm)

2.8.2. Hé¢ s6 thanh thuc (gonadosomatic
index, GSI, %)

G

wo

Trong dé: G: Khéi lugng tuyén sinh duc (g)

GSI= x 100

W,: Khéi Iigng cd bd néi quan (g)
2.8.3. Stic sinh san tuyét ddi (absolute
fecundity, AFe)

Stic sinh sin tuyét d6i 1a téng s6 triing cd
trong budng triing cia mot ca thé cai theo ly
thuyét. Stc sinh san tuyét déi dugc tinh theo
cong thtic sau:

AFe (trting) = nO/S

Trong do:

O (g): Khoi lugng budng triing.

S (g): Khoi lugng 3 mau (dau, gitia va cudi
buong triing) dugc lay ra dém tring.

n (tring): SO lugng triing cé trong 3 mau.

Khéi lugng budng triing dugc xac dinh bang
cach dung b dao kéo vi phdu mé ca cdi, tach
riéng budng triing va can trén can dién tl c6 do
chinh xdc 0,0001 g.

Khéi lugng 3 mau (d4u, gitia va cudi budng
tring) ldy ra dém tring dugc xac dinh béing

cach: Sau khi tach budng triing ra khoi co thé ca
cai, dung kéo cat va 14y ngau nhién 3 mau & dau,
gilia va cudi budng triing, can khéi lugng bing
can dién tt c6 do chinh xac 0,0001 g.

S6 lugng triing c6 trong 3 mau dugc xac dinh
bang cach dém s6 lugng triing c6 trong tiing
mau da ldy (d4u, gitta va cudi budng tring) &
trén, s6 lugng tring co trong 3 mau la tong s6

lugng triing dém dugc trong 3 mau ndi trén.

2.8.4. Stic sinh san tuong d6i (relative
fecundity, RFe)

La s6 lugng tring trén mot don vi
khoi lugng ca.

RFe = Afe / W
Trong do:
RFe: Stic sinh san tuong déi (triing/g ca cai).
AFe: Stic sinh san tuyét doi (tring).
W: Khéi lugng co thé cd cdi (g).
2.8.5. o duong kinh té bao tring

Sau khi ca b6 me sinh san, 14y ngau nhién mot
it triing ca da thu tinh va triing cd chua thu tinh
cho 1én lam kinh, dit lam kinh 1én kinh hién vi,
diéu chinh kinh & vat kinh x10 sao cho nhin ro
t€ bao tring, sau d6 chuyén sang vat kinh x40 dé
do kich thuédc t€ bao triing bang tric vi thi kinh
va tinh két qua theo cong thic:

D (um)=NxKx 10

Trong do:

D: buong kinh t€ bao triing (um).

N: SO vach chia trén thuéc do thi kinh.

K: Hé s6 tuong ung véi vat kinh, vat kinh 40
c6 hé s6 K =0,25.
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2.9. Phuong phap xac dinh chiéu dai
va khdi lugng

Khoi lugng cé dugc xdc dinh bang can dién tu

¢6 d6 chinh xac 0,01 g.

Kich thudc ca duge do bang thude kep dién
tt chuyén dung c6 do chinh xac 0,01 mm.

Trong nghién ctiu nay, ching t6i tinh ting
trudng vé chiéu dai va trong lugng cuia ca & cac
thang nghién ctiu so v6i thang ké trudc bang cach:

Tang trudng vé chiéu dai (Ltt, %/thdng):
Ltt= x 100%

Ltt = Ls x 100%
Lt
Trong do:
Ls: Chiéu dai ca thang hién tai (cm).

Lt: Chiéu dai ca thang ké trude (cm).

Tang trudng vé trong lugng (Wtt, %/théng):
Wtt = x 100%

wit =S« 100%

Wt
Trong do:
Ws: Trong lugng ca thang hién tai (g).
Wt: Trong lugng ca thang ké trudce (g).

Bang 1. Céc yéu t6 moi trudng

2.10. Phuong phap xi ly s6 liéu

Sti dung phdn mém Microsoft Excel 2016 dé
nhap, tinh todn, xt ly s6 liéu va vé do thi. Cac
s6 liéu dugc thé hién trong nghién ctiu nay dudi

dang gid tri trung binh va d¢ léch chuén.

3. Két Qua va Thao Luén

3.1.
trinh thi nghiém

Cic yéu t0 mdi truong trong qua

Gia tri cac yéu t6 moi trudng trong qua trinh
thi nghiém dugc thé hién qua Bang 1. Qua Bang
1 ta thiy nhiét d6 budi sang thdp hon nhiét do
budi chiéu & cac bé thi nghiém, nhiét do budi
sang dao dong ti 26,54 dén 26,80°C va budi
chiéu dao dong ti 28,99 dén 29,41°C; pH budi
sang dao dong tui 6,64 dén 6,90 va budi chiéu dao
dong tu 6,55 dén 6,78; ham lugng oxy hoa tan
budi sang tii 5,98 dén 6,15 mg/L va budi chiéu
ti 5,84 dén 6,12 mg/L. Trong nghién ctiu nay
do thuong xuyén theo doéi, siphon thay nuéc
va quan ly t6t cac bé nudi nén chua phat hién
dugc NH, va NO,,

Chi tiéu moi trudng Bé1

Bé2

Bé3 Bé4 Bé>5

Nhiét d6 buéi sang (°C)
Nhiét do buéi chiéu (°C)

26,80 £ 0,06 26,80 £ 0,08 26,66 +0,08 26,54 +0,03 26,60 + 0,07
29,04 £ 0,18 28,99 +£0,15 28,44 +0,18 29,41 +£0,15 29,16 £ 0,17

pH sang 6,54-6,72  647-6,63 669-687 663-679 667-677
pH chiéu 674-684  659-67 678-690 674-686 687-693
DO séng (mg/L) 6,01+£0,10 615+0,07 598+0,10 589+0,05 595+0,09
DO chiéu (mg/L) 593+0,08 584008 604+009 612+009 601005
NH, - - - - -
NO - - - - -

2
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Theo Truong & ctv. (2006) gi6i han nhiét do
cho phép & nudc ngot tii 10 - 40°C, néu nhiét do
cao hon 40°C hay nho hon 10°C, it loai ca nao c6
kha néng song sot. pH thich hgp cho thuay sinh
vatla 6,5 - 9,0. Theo Truong & ctv. (2006) thi ham
lugng oxy hoa tan (DO) trong nudc ly tudng cho
ca la trén 5 ppm. Trong thi nghiém nay, cac yéu
t0 moi trudng chi dao dong trong mot khoang
rat nhd, chénh nhau khong nhiéu gitia cac lan
do sang - chiéu va gan nhu tuong duong nhau &
cac bé thi nghiém. Cac khoang nhiét do, pH, DO
va cac chi tiéu khac déu nam trong khoang thich
hgp cho su phat trién cta ca.

3.2. Tuong quan chiéu dai va khdi lugng cta ca

Chiéu dai va khéi lugng ctia ca Hong Mi An
Do trong nghién ctiu nay dugc mo ta chi tiét
qua Bang 2. Bang 2 cho thay chiéu dai va khai
lugng c4 Hong Mi An Do ting din qua cac
thang nghién ctiu. Tu chiéu dai trung binh ban
daula 5,71 + 0,16 cm tuong ting véi khai lugng
2,09 + 0,16 g, sau 5 thang nudi thi ca dat chiéu
dai 12,68 + 0,09 cm tuong ting véi khéi lugng
18,67 + 0,15 g.

Bang 2. Chiéu dai, khéi lugng ctia c4 héng mi An D6 qua cac thang nghién ctiu

Thang nghién ctiu Ltb (cm) Ltt (%/thang) Wtb (g) Wit (%/thang)
Ban dau 5,01 +£0,12 - 1,68 £ 0,17 -
Thang 7 5,71 £ 0,16 113,99 2,09 £ 0,16 120,41
Thang 8 6,06 + 0,02 106,13 2,56 + 0,04 122,49
Thang 9 7,23 + 0,05 119,31 3,66 + 0,36 142,97
Thang 10 8,67 + 0,15 119,92 7,17 £ 0,41 195,90
Thang 11 10,22 + 0,10 117,88 10,67 + 0,31 148,81
Thang 12 12,68 + 0,09 124,07 18,67 + 0,15 174,98

Ghi chii: Ltb: Chiéu dai tong trung binh; Ltt: Tang truéng vé chiéu dai so vdi thang ké trudc; Witb:
Khéi lugng trung binh; Wtt: Tang trudng vé khoi lugng so véi thdng ké trudc.

Tuong quan gitia chiéu dai va khoi lugng cua
céa c6 y nghia quan trong d€ danh gia chiic ning
va tac dong sinh thai doi véi cac loai ca. Thém
vao dd, cac hé s6 sinh trudng la rat hiu ich dé
udc tinh khdi lugng cta tling cd thé tu s6 liéu
vé€ chiéu dai. Theo Mai & ctv. (1979), méi tuong
quan vé chiéu dai va khdi lugng 1a mot trong
nhiing tham s6 quan trong, qua dé biét dugc
hinh thai ctia ca cing nhu giai doan tdng truéng
ctia loai. Bui & ctv. (1985) ciing cho rang mdi giai
doan khac nhau thi ca c¢6 t6c d¢ tang trudong khac
nhau va téc do tang trudng ctia ca phu thudc vao
diéu kién séng nhu chat lugng moi truong nudc,

thiic 4n, muia vu va giéi tinh nén & cing mdtic
chiéu dai thi khoi lugng cua ca cting khac nhau.

Tang trudng vé chiéu dai va khéi lugng ca co
su lién hé dugc thé hién qua phuong trinh tang
trudng W= al’. a va b thay d6i theo dic trung
sinh trudng cua tting loai ca. Gia tri b dao dong
trong khoang 2 - 4 va thudng tu 2,5 - 3,5. Theo
Huxley (1924), dugc trich béi Pham & Tran
(2004), khi ty 1¢ gitia cac bd phan co thé khong
doi thi gid tri b dao ddng rét gan véi 3. Theo
Lleonart & ctv. (2000), tang trudng clia ca tuong
duong nhau gitia chiéu dai va khdi lugng khi gia
tri clia b tiém cén véi 3, tdng trudng uu thé thi
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khdi lugng hon chiéu dai khi b > 3, ting truéng
uu thé thi chiéu dai hon khéi lugng khi b < 3.

Két qua phan tich tuong quan gitia chiéu dai
va khoi lugng ctia ca Hong Mi An Do duogc thé
hién qua Hinh 2.

20.0
y = 0,0159x 2797
16.0 R>=0,9874
C (n = 300)
8 12.0
oo
o
'o.
2 8.0
3
=
M40
0.0
4.0 6.0 8.0

10.0 12.0 14.0

Chiéu dai ca (cm)

Hinh 2. Tuong quan gitta chiéu dai va khéi lugng ca Hong Mi An Dé.

Tang trudng vé chiéu dai va khoi lugng ctia
ca Héng Mi An P c6 méi tuong quan thuan va
tuong quan rat chat ché véi nhau, véi hé s6 tuong
quan R* = 0,9874. Dua trén cac két qua nghién
ctiu, lap phuong trinh tuong quan gitia chiéu
dai va khoi lugng cho ca Hong Mi An Do, nhan
dugc phuong trinh nhu sau: W = 0,0159L>7%.
Gia tri b =2,7987 < 3, chiing to d4y 1a loai cd sinh
truong khong dong nhat; nghia la ca tang trudng
khoi lugng khong tuong xting véi ting trudng
vé chiéu dai co thé. Theo Mai & ctv. (1979), tdc
do tang trudng vé chiéu dai va khoi lugng & ca
khong giong nhau ma cé su khac nhau tuy theo
gidi tinh va thoi gian, da s6 cac loai ca tang tudng
nhanh vé chiéu dai & giai doan d4u ctia vong doi
nham thich nghi va vugt khoi su chén ép cua
ké thu hay kich thudc vat moi, sau d6 qua trinh
tang trudng vé chiéu dai va khoi lugng dién ra
song song, dén giai doan thanh thuc lan dau thi
ca chu yéu tang nhanh vé khoi lugng cho dén
sau giai doan thanh thuc thi t6c do ting trudng

vé khoi lugng giam di. Két qua cta nghién ctiu
nay dang véi nhan dinh trén. Trong nghién ctiu
nay, ca Hong Mi An P9 ting trudng vé chiéu dai
tu 113,99 - 124,07 %/thang, tang trudng vé khoi
lugng tii 120,41 - 195,90 %/thang so véi thang
ké trude. Két qua ghi nhan ca cai c6 téc do tang
truong vé khoi lugng cang vé sau cang l6n hon
so v6i cac thang ké trudc qua cac thang nghién
ctiu. O thang 11 va 12, ca Hong Mi An Do dat
kich thuéc 10,22 - 12,68 cm, day la kich thuéc
ca thanh thuc nén khoi lugng ting nhanh hon
chiéu dai 1a dung theo quy luét ty nhién.

3.3. Dic diém sinh hoc sinh san
3.3.1. BDj béo Fulton

Do béo Fulton ctia c& Hong Mi An Do qua
cac thang nghién ctu dugc thé hién qua Hinh 3.
Qua Hinh 3 ta thay ca Hong Mi An D¢ c6 do béo
Fulton dao dong tli 0,91 - 1,16% doi véi ca duc va
1,09 - 1,40% d6i véi ca cai.
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Hinh 3. Su bién d6i vé d¢ béo Fulton ca Héng Mi An Do qua cac thang nghién citu.

Do béo cua cd thay doi lién quan mat thiét
v6i hé s6 thanh thuc sinh duc, cung véi su thanh
thuc va phat trién cta tuyén sinh duc c6 thé du
doan dugc mua vu sinh san ctia ca. Theo Nguyen
& Pham (2013), quy luat & da so6 cac loai ca thi hé
s6 thanh thuc va d¢ béo c6 méi quan hé nghich
v6i nhau; do do, & giai doan tuyén sinh duc
thanh thuc thi chi s6 do béo giam do vat chat
dinh dudng dugc chuyén sang phat trién tuyén
sinh duc. Do vay, vao mua sinh san thi chi s6 d¢
béo ctia ca giai doan nay thip hon. Két qua ghi
nhan & nghién ctiu nay cho thiy do béo Fulton
ca Hong Mi An D¢ duc ¢6 chi s6 cao nhit vao
thang 10 (1,16%), sau d6 chi s6 Fulton cé xu
huéng giam, va thap nhat vao thang 12 (0,91%).
Déi véi ca cai thi do béo Fulton it bién dong hon,

gin bang nhau & cac thang 9, 10, 11 va sau dé

cling giam theo quy luét tu nhién, chi s6 do béo
Fulton & ca cai dao dong tii 1,09 - 1,40%. Nhu
vay, do béo Fulton ctia ca Hong Mi An D tuan
theo quy luat chung véi cac loai ca khac. Ngoai
ra, vi ly do khach quan nén nghién ctiu nay chi
thuc hién ti thang 7 dén 12; do d96, d€ c6 thong
tin day du dé nghi ti€p tuc nghién ctiu cac thang
con lai (thang 1 dén 6).

3.3.2. Hé s6 thanh thuc

Hé s6 thanh thuc ctia ca Hong Mi An Do qua
cac thang nghién ctiu dugc thé hién qua Bang
3. Qua Bang 3 ta th4y hé s6 thanh thuc cta ca
Héng Mi An Do cao nhét vao thing 12 & ca ca
duc (7,79 + 0,27%) va ca cai (10,94 + 0,16%), va
thap nhat vao thang 10 (ca duc: 2,57 £ 0,11% va

ca céi: chua thanh thuc sinh duc).
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Bang 3. Hé s6 thanh thuc ¢4 Hong Mi An Do qua cic thang nghién ctiu
’ Ca duc Ca cai
Thang
Wtb (g) W, (g) Wtsd(g) GSI(%) Wtb(g) W, (g) Wtsd(g) GSI (%)

10 7,17+0,15 5,84+0,11 0,15+0,04 2,57+0,11 7,19+0,15 5,8+0,11 - -

11 10,67+0,11 9,26+0,17 0,34+0,06 3,67+0,18 10,78 +0,11 9,11+0,16 0,26 £0,02 2,85%0,10

12 17,13+0,19 14,5+0,19 1,13+0,16 7,79+0,27 18,95+0,19 13,9+0,18 1,52+0,10 10,94+ 0,16

Ghi chii: Wtb: Khéi lugng trung binh; WO0: Khoéi lugng ca bé ndi quan; Wisd: Khoi lugng tuyén sinh

duc; GSI: Hé s6 thanh thuc sinh duc.

Trong nghién ctu nay, do thoi gian nuodi
ngan, ¢ cac thang tu thang 7 dén 9 thi ca duc
va ca cai chua thanh thuc sinh duc nén chua ghi
nhan dugc hé s6 thanh thuc & cac thang nay. Két
qua ghi nhan dugc ca Hong Mi An D6 duc c6
xu hudng thanh thuyc sinh duc truéc ca cai (ca
duc bat dau thanh thuc sinh duc ti thang 10; ca
cai bat dau thanh thuc sinh duc ¢ thang 11 va
12), nghia la nhiing con cé trong cung mdt dot
dé, cting diéu kién cham séc va dinh dudng, con
duc c6 kha nang sinh tinh trudc khi ca cai cé kha
ndng tao trung. Ca duc thanh thuc ghi nhan dugc
6 chiéu dai tu 8,5 dén 9,0 cm, khoi lugng tii 8,50
dén 11,3 g va ca cai thanh thuc c6 chiéu dai tt 9,5
dén 10,0 cm, khoi lugng tii 11,80 dén 12,5 g. Két
qua ca cdi thanh thuc & nghién ctiu nay tuong
ung voi két qua cua Nguyen & ctv. (2021); tuy
nhién, lai khac so véi két qua ctia Anna & ctv.
(2015) vé6i chiéu dai va khoi lugng ca duc thanh
thuc tuong ingla 10,4 £ 1,6 cmva 15,5+ 2,7 gva
cacdituongiingla 12,1 +1,5cmva2l,5+14g.
Chiéu dai va trong lugng ca duc thanh thuc cta
ching t6i cling nho hon so véi nghién ctiu ctia
Nguyen & ctv. (2021). Diéu nay c6 thé do diéu
kién nuoi va chim sdc khic nhau, dan dén céc sai
khac vé mat sinh ly trén loai ca nay.

Hé s6 thanh thuc cua ca trong ty nhién thé
hién tinh mua vu sinh san, khi xac dinh dugc hé
s6 thanh thuc sé xac dinh dugc mua vu sinh san

cua c4 va nhan biét dugc mic d6 chin mui cta
san phdm sinh duc. Tuy nhién, theo Pham & ctv.
(2014) thi hé s6 thanh thuc bi han ché do tinh
khoi lugng toan than ca (gom ca ong tiéu hda va
thiic 4n trong d6) nén hé s6 thanh thuc bi thay
déi theo do no ctia ching. Trong khoang thoi
gian nghién ctiu, cang vé€ sau hé s6 thanh thuc
sinh duc cang tang & ca ca duc va ca cai.

Hé s6 thanh thuc ctia ca lién quan dén moéi
truong song, dinh dudng va mtia vy sinh san. Hé
s6 thanh thuc khdc nhau ¢ méi lodi va c6 méi
tuong quan voi cac giai doan phat trién tuyén
sinh duc. Trong diéu kién nudi nhot, ca Hong Mi
An D¢ da c6 thé thich nghi véi méi trudng séng
nhan tao, ching c6 thé phat trién va thanh thuc
sinh duc. Theo Nguyen (2004) doi véi cac loai
ca nudc ngot & DBSCL tu thang 11 ndm trudc
dén thang 1 nam sau la khoang thoi gian ca tich
lay dinh dudng, do béo ting va khoang thoi gian
thang 2 - 6 trong nam ca sé thanh thuc sinh duc.
Trong nghién ctiu nay ca da thanh thuc sinh duc
vao cac thang cu6i nam, diéu nay mot phéan la do
thoi gian tha nudi tré, trong diéu kién nudi nhot
ching da dugc cung cdp day du dinh dudng cho
su sinh trudng va phat trién cta minh, ngoai ra
c6 thé€ loai ca nay dé nhiéu lan trong nam nén
ching c6 kha nang thanh thuc vé mdt sinh duc &
cac thoi diém khac nhau. Diéu nay phu hop véi
nhan dinh ctia Nguyen & ctv. (2021).
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3.3.3. buong kinh tring

Kich thich sinh san nhan tao c4 Hong Mi An
D¢ va thu triing, thu tinh nhén tao, tring ca Hong
Mi An Do 14 loai tring dinh, mau vang nhat téi
vang dam, tring c6 hinh cu (Hinh 4), triing sau

sau khi thu tinh dugc ap trong diéu kién nhiét

A

do 28 £ 0,5°C va tring ca sé nd trong vong 34 -
36 gig. Ca con sau khi nd c6 noan hoang chiém
hau hét toan bo co thé (Hinh 6), cd con bit dau
st dung thtic dn ngoai ké tu ngay thd 4 sau khi

nd. Di€u nay cting phu hgp véi nghién ctiu cta
Mahadevi & ctv. (2020) va Nguyen & ctv. (2021).

Hinh 4. A: Triing c4 Hong Mi An Do; B: C4 Héng Mi An D¢ viia méi né.

Do dudng kinh té bao triing c4 Hong Mi An
Do trén kinh hién vi ¢ gin tric vi thi kinh cho
thay duong kinh tring dao dong tii 1.286 - 1.510
pm. Diéu nay ciing phu hgp véi nghién ctiu cua
Mahadevi & ctv. (2020) va Nguyen & ctv. (2021),
tring da thu tinh c¢6 hinh cau, mau nau cam va
tring dinh cé kich thuéc duong kinh 1.184 -
1.312 um. S& di c6 sy khac nhau nay c6 thé la
do tudi va kich thudc cé cai khong giéng nhau,
va c6 thé do ché do cham sdc cling nhu ché do
dinh dudng khong giong nhau. Trong nghién

cliu nay, ca cai cé tudi doi cang gia va khoi lugng

co thé cang 16n thi dudng kinh triing cang 16n

va ngugc lai.
3.3.4. Stic sinh san cua ca

Stic sinh san ctia cd Hong Mi An D¢ dugc thé
hién qua Bang 4. Qua Bang 4 ta thdy stic sinh san
tuyét d6i ctia ca Hong Mi An P9 & nhém chiéu
dai9- 10 cm1a 229 - 581 triing/ca thé va 6 nhom
chiéu dai 11 - 12 cm 1a 457 - 1.058 triing/ca thé;
stic sinh san tuong d6i & nhom chiéu dai 9 - 10
cm la 19 - 43 tring/g ca cai va  nhom chiéu dai

11-12 cmla 32 - 56 triing/g ca cai.
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Bang 4. Stic sinh san ctia c4 Hong Mi An Do

Chiéu dai ca (cm)

STT  Théng so Nhom 9 - 10 cm Nhém 11 - 12 cm

(9,81 - 10,89) (11,09 - 12,93)

1 Khaéi lugng ca (g) 9,63 - 13,52 13,47 - 18,97

2 Khéi lugng buodng triing (g) 1,31-1,39 1,35 - 1,52

3 Khoi lugng 3 mau (g) 0,04 - 0,06 0,05 - 0,10

4 S6 trling c6 trong 3 mau (triing) 32-47 39-70

5 Stic sinh san tuyét doi (tring/ca thé) 229 - 581 457 - 1.058

6 Stic sinh san tuong doi (tring/g ca cai) 19,12 - 43,07 32,03 - 56,09

Két qua cua Nguyen & ctv. (2021) cho thédy
stic sinh san tuyét déi cia c4 Hong Mi An D¢
dao dong tu 264 dén 1.569 tring/ca thé va stic
sinh san tuong doi 1a 86,21 triing/g ca céi; Sajan
va ctv. (2015) cho rang ca Hong Mi An Do cé stc
sinh san tuyét doi dao dong tii 320 - 1.260 triing/
ca th€ véi chiéu dai 8,9 - 12,2 cm va trong lugng
co thé 7,29 - 16,35 g. Stic sinh san tuong dai tu
22,42 - 93,06 trung/g ca cdi; Mercy & ctv. (2013)
cho rang stic sinh san tuyét d6i cua ca Hong Mi
An Do dao dong tit 293 dén 967 triing/ca thé;
Solomon & ctv. (2011) ghi nhén stic sinh san
tuyét d6i ctia c4 hong mi An Do 13 376 dén 1.098
triing/cé thé.

Trong nghién ctu nay, stic sinh san cua ca
Hoéng Mi An Do phu thudc vao hé s6 thanh thuc
va khoi lugng budng tring; ca c6 hé s6 thanh
thuc cang cao va khéi lugng budng triing cang
16n thi stic sinh san cang 16n. Khoi lugng buong
tring phu thudc vao kich thuéc va khéi lugng co
thé ca cai, ngoai ra khoi lugng budng tring thay
d6i tuy vao giai doan phat trién ctia budng tring
va giai doan phat trién cua triing, Do do, d€ biét
chinh xdc stic sinh san ctia c4 Héng Mi An Do
trong diéu kién nudi nhét can tién hanh thém
cac nghién ctiu d€ xdc dinh cac giai doan phat
trién ctia budng tring ciing nhu giai doan phat
trién cua tring va nghién ctiu su thay ddi theo
mua vu sinh san hodc theo thoi gian nudi.

4. Két Luan

Moi tuong quan tuong quan gitia chiéu dai
va khéi lugng c4 Hong Mi An D¢ 14 tuong quan
thuan va tuong quan rat chit ché v6i R2 = 0,9874.
Phuong trinh tuong quan la W = 0,0159L>7%.
Do béo Fulton dao dong tii 0,91 - 1,16% doi véi
ca ducva 1,09 - 1,40% d6i véi ca céi. Hé s6 thanh
thuc & ca duc dao dong tu 2,57 - 7,79% va & ca
cai dao dong tii 2,85 - 10,94%. Dudng kinh tring
dao dong tu 1.286 dén 1.510 pum.

Stic sinh san tuyét d6i § nhom chiéu dai 9 - 10
cm la 229 - 581 trling/cé thé va ¢ nhom chiéu dai
11 - 12 cm la 457 - 1.058 triing/ca thé. Stic sinh
san tuong doi 6 nhém chiéu dai 9 - 10 cm la 19 -
43 tring/g ca ca va & nhom chiéu dai 11 - 12 cm
la 32 - 56 triing/g ca cai.

L&i Cam Doan

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

Loi Cam On

Chung t6i xin chan thanh cam on Trudng

Dai hoc Nong Lam TPHCM da cdp kinh phi dé

chiing t6i thuc hién nghién ctiu nay, ma s6 dé tai:
CS-SV23-TS-06.
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Parkinsons rainbowfish (Melanotaenia parkinsoni) is a popular

aquarium fish species. Despite its popularity, knowledge regarding
its reproductive biology, particularly embryonic development,
remains limited. This study aimed to investigate the morphological
characteristics of Parkinsons rainbowfish embryos at different

developmental stages under artificial rearing conditions. Fertilized
eggs (approximately 1.2 mm in diameter and transparent yellow

in color) were collected and incubated at 26 - 28°C in a controlled
environment. Developmental progress was observed at multiple
time points using optical microscopy. The embryonic development
process was divided into four stages: (1) zygote, cleavage, and
blastula; (2) gastrula and segmentation; (3) organogenesis; and (4)
hatching. Cleavage occurred rapidly, transitioning from a single

cell to the morula stage within 6 h. Gastrulation was marked by the

formation of the embryonic shield and yolk syncytial layer by 28 h.
During organogenesis (34 - 130 h post-fertilization), key structures

such as somites, Kupfter’s vesicle, otic vesicles, and cardiac activity

were observed, with pigmentation appearing on the eyes and

body. Hatching occurred between 140 - 164 h, yielding larvae
approximately 3 mm in length with an average heart rate of 119 -
130 beats per min. This information may be useful for optimizing
artificial breeding protocols and contributing to the conservation

efforts for this species.
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1. Dit Vin Dé

Nghién ctiu su phat trién phoi ca dong vai tro

TOM TAT

Cé cau vong Parkinson (Melanotaenia parkinsoni) 1a mot loai ca
canh phd bién. Tuy nhién, kién thiic vé€ sinh hoc sinh san, dic biét
1a sy phat trién phdi cta loai nay van con han ché. Nghién ctiu nay
nham muc dich khao sat ddc diém hinh théi theo giai doan phat
trién ctia phdi ca Parkinson trong di€u kién nudi nhan tao. Triing
da thu tinh, c6 duong kinh khoang 1,2 mm va mau vang trong
su6t, dugc thu thap va 4p & nhiét do 26 - 28°C trong moi truong
dugc kiém soat. Qua trinh phét trién dugc quan sat & nhiéu thoi
diém khac nhau bing kinh hién vi quang hoc. Qua trinh phat trién
phoi dugc chia thanh bon giai doan: (1) Giai doan hgp tt, phan cat
va phoi nang; (2) giai doan phoi vi va phan dét; (3) giai doan hinh
thanh co quan; va (4) giai doan nd. Giai doan phén cét dién ra
nhanh chéng, tii hgp tt dén phoi d4u trong vong 6 gio. Giai doan
phoi vi dugc danh diu bai su hinh thanh 14 chan phéi va 16p dong
bao noan hoang vao khodng 28 gi6. Trong giai doan hinh thanh
co quan (34 - 130 gid sau thu tinh), cdc ciu tric quan trong nhu
cac dot song, tui Kupfter, tui tai, va hoat dong tim dugc quan sat,
véi sdc t6 bit ddu xuit hién trén mit va co thé. Qua trinh ng dién
ra trong khoang 140 - 164 gid, tao ra au trung dai khoang 3 mm
v6i nhip tim trung binh 119 - 130 nhip méi phut. Két qua nghién
ctiu cung cép nhiing hi€u biét chi tiét vé sinh hoc sinh san ctia ca
cdu vong Parkinson. Thong tin nay c6 thé hitu ich cho viéc t6i uu
héa quy trinh nhén giéng nhén tao va gép phéan vao cac né lyc bao
ton loai ca nay.

thanh va phat trién phoi ca khong chi cung cép
cai nhin sau sic vé cac giai doan phat trién quan
trong, thai diém thich hgp cho cac bién phap can

then chét trong linh vic nudi trong thuy san, dic
biét 1a trong viéc nhén gidng va bao ton cac loai
cd co gid tri kinh t€ va thim my cao (Balon, 1990;
Kimmel & ctv., 1995). Hiéu biét vé qua trinh hinh

thiép ky thudt, ma con giup t6i uu héa cac yéu to
moi truong, tao di€u kién thuén lgi cho su phat
trién phoi, nang cao ty 1é nd va chat lugng ca
giong (Brooks & ctv., 1997). Hon niia, cac nghién
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ctiu nay cho phép phat hién sém cac bt thuong,
phong ngtia di tat bdm sinh, tang cudng stc dé
khang cho cd con va md ra tiém nang ing dung
trong cong nghé sinh hoc nhu tao dong, lai tao,
bao ton gen (Lubzens & ctv., 2010).

Dai véi ca canh, viéc nghién ctiu sy phat trién
phoi cang trd nén cdp thiét do ca canh thudng cd
gid tri cao va yéu cau ky thuét nudi khit khe hon
s0 v6i cac loai ca khac. Nghién ctiu su phat trién
phoi ca canh khong chi gép phan ning cao hiéu
qua sinh san nhén tao, tang ty 1¢ thu tinh va ty 1¢
nd, ma con la céng cu hitu hiéu d€ bao ton cac
loai ca canh quy hiém dang bi suy giam s6 lugng,
déap tng nhu cdu ngay cang tang cta thi truong
ca canh (Chapman & ctv., 1997).

C4 cau vong Parkinson (Melanotaenia
parkinsoni) 1a mot loai cad canh nudc ngot co
nguén goc tii Papua New Guinea, ndi bat véi
mau sic sic sd va tap tinh sinh hoat thu vi (Allen,
1995; Kottelat, 2013). Tuy nhién, kién thtic vé su
phat trién phoi cta loai nay hién con rat han ché.
Trong khi dd, cac loai ciing chi nhu Melanotaenia
praecox va Melanotaenia boesemani (Radael &
ctv.,, 2016) da dugc nghién ctiu chi tiét, cung
cap thong tin quan trong vé€ hinh thai hoc phoi.
Nhiing di liéu nay la nén tang quan trong dé so
sanh va lam r6 sy tuong dong cting nhu khac biét
gitia cac loai trong chi.

Nghién ctiu nay lan dau tién cung cdp thong
tin day da va cé hé thong vé cac giai doan phat
trién phoi ctia ca ciu vong Parkinson trong diéu
kién nudi nhén tao. Bang phuong phép quan sat
hinh thai két hgp véi ky thuét chup anh hién vi,
ching tdi da ghi nhan va mo ta chi tiét cac dac
diém hinh thai ctia phoi cd cau vong Parkinson
tu giai doan thu tinh dén khi né. Két qua nghién
ctu khong chi ¢6 y nghia khoa hoc trong viéc bd
sung kién thtic vé sy phat trién phdi ca cdnh ma
con cb gid tri thuc tién cao, gép phén vao viéc
nhan giéng va bao ton loai cd nay.

2. Vat Liéu va Phuong Phap
2.1. Lua chon ca bd me va thu thip tring

C4 cau vong Parkinson (Melanotaenia
parkinsoni ) (Hinh 1) dugc nudi v6 tai Trung tam
Cong nghé Sinh hoc Thanh phé H6 Chi Minh
trong bé composite (1 m®) v6i mat do ca nuodi
10 con/bé. Nudc cép la nudc may da qua xt ly
(nhiét do nudc 26 - 28°C, pH 7 - 7,5, oxy hoa tan
>4 mg/L). Ca dugc cho an sang va chiéu véi thiic
an cong nghiép dang vién néi (protein 40%) véi
lugng 2 - 3% trong lugng than/ngay. Ca bé me
dudgc lua chon dua trén cac tiéu chi: khoe manh,
khong bénh ly; mau sic tuci sang, dic trung;
hinh dang can doi, khong di hinh, chiéu dai than
8 - 10 cm; ca cai bung to tron, 16 sinh duc ting do;
ca duc than thon dai, mau sic sic sd.

Phin bung mém chira trimg

Hinh 1. Ca cau vong Parkinson cai (hinh trai) va duc (hinh phai).
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bé kich thich sinh san tu nhién trong bé
composite (Hinh 2A), cac bui nilon dugc tha vao
bé nudi lam gia thé cho ca dé tring (Hinh 2B).
Dbé thu thép tring phuc vu cho qua trinh theo doi
cac giai doan phat trién phoi, 10 tring sau khi
dugc ca dé bam trén bui nilon sé dugc thu thap

can thin cho vao dia petri 120 x 20 mm. Triing
dugc 4p trong diéu kién nhiét do 28°C trong ta 0
(Panasonic, Nhit Ban) bang nudc hé thong nuoi.
Qua trinh phét trién phoi ctia ca dugc quan sét

va ghi nhan thuong xuyén.

Hinh 2. Hé thng bé composite nudi ca cau vong Parkinson tai Trung tim Cong nghé Sinh hoc
TP. H6 Chi Minh. A. Hé théng nudi; B. B composite dugc bé tri gia thé dé; C. Tring ca dugc dé
trén gid thé.

2.2. Phuong phap quan sat va theo déi su
phat trién phoi

Trong sué6t qua trinh quan sat va theo doéi su
phét trién phoi (Hinh 3), mdi trudng dugc st
dung la nuéc may da qua xt ly tii cuing hé thong
nudi, ddm bao nhiét dd 6n dinh & muic 26 - 28°C,
pH dao dong tui 7,0 - 7,5, va ham lugng oxy hoa
tan > 4 mg/L. Phoi dugc thu thap cho vao dia
petri duong kinh 60 mm, chtia nuéc ngap 2/3
dia dam bao mtic nudc ngap cac phoi chiia trong
dia. Khi cin quan sat hinh thai ciing nhu do
dém nhip tim cua phoi. Tién hanh hat phoi tu

dia petri 1én lam kinh 16m (Hinh 3C). Bua mau
1én kinh hién vi ddo ngugc (ZEISS, Promo star),
dat dudi vat kinh X4, st dung dién thoai Iphone
12 Pro max quay phim nhip tim hodc chup hinh
thai phoi.

Cac thong s6 hinh thai dugc st dung d€ quan
sat bao gom kich thudc t€ bao, hinh dang té€ bao,
su phan bo cac giot dau, va su xuét hién ctia cac
cdu tric dac trung nhu dia phoi, tdi noan hoang,
va ranh than kinh. Hinh anh phéi dugc chup &

cac mdc thoi gian khac nhau sau khi thu tinh.
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Hinh 3. Thiét lap lap camera bang dién thoai quan sat phéi trén kinh hién vi huynh quang ZEISS
(Primo star). A. Thiét lap gia d dién thoai vé6i kinh hién vi; B. C6 dinh dién thoai trén gid d6 véi
kinh hién vi d€ quan sat phdi ca ciu vong; C. Lam kinh 16m dung d€ quan st su phat trién cua phéi.

Cach do chiéu dai: Chiéu dai cta 4u trung
dugc tinh tti phan miéng dén phan dudi (két thuc
xuong, co). Vay dudi khong dugce tinh vao kich
thudc 4u trung (Lagler & ctv,, 1977). Phuong
phép quy déi kich thude ctia du trung sau khi
dugc do bang thudc do ctia kinh hién vi sé dugc
quy d6i sang don vi mm bang cong thiic sau:

_1,.A
"=10"B
Trong do:

- L: Chiéu dai tiéu chuin ctia ¢4 (mm);

- A: SO vach do dudgc tu thude do ctaa kinh
hién vi soi néi;

- B: Boi gidc vat kinh.

3. Két Qua

Qua trinh phat trién phdi ctia cd ciu vong
Parkinson (Melanotaenia parkinsoni) trong diéu
kién nuo6i nhan tao dugc quan sat va ghi nhan tu

khi thu tinh dén khi né. Cac giai doan phat trién
phoi chinh dugc mo ta chi tiét dudi day:

3.1. Giai doan hgp tu, phén cit va phéi nang

Giai doan phan cat bat dau tinh gi¢ ngay sau
khi thu tinh (h). Triing ca cau vong Parkinson c6
dang hinh cau, duong kinh khoang 1,2 mm, mau
vang nhat va trong sudt. Phan cit 13 qua trinh
phan chia té bao lién tiép va hinh thanh phoi
bao (Hinh 4).

Giai doan phéin cit ctia phoi cd cidu vong
Parkinson dugc dac trung bdi su phén chia té
bao nhanh chéng va su di chuyén cua cac giot
dau. Ban déu, sau 0,5 - 1 gid thu tinh (h), cac giot
d4u ndm ngay bén dudi cac sgi bam. Ranh phan
cat xuat hién, hinh thanh t€ bao dau tién, chia
phoi thanh 2 t€ bao (Hinh 4B). Cac giot dau di
chuyén c6 trat tu vé phia ngoai vi cuc gitia roi
ti€p tuc xudng phia cuc thuc vat (Hinh 4D - E).
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Sau 2,5 gid, phoi phan chia thanh 64 t€ bao va
héu hét cac giot dau da tap trung & cuc thuc vat
(Hinh 4C). Tiép dén, sau 3,5 gi®, phoi phan chia
thanh 64 té bao. Cac giot dau van tép trung & cuc
thuc vat (Hinh 4D).

Giai doan hgp t&t  Giai doan phan cit (Cleavage period)
(Zygote period)

A

0 gio (1 té bao) 0.5 gio (2t€bao) 2.5 giv (2 t€ bao)

Cuoi giai doan phén cat, sau 4 - 6 gid, phoi
phan chia thanh 256 té€ bao (Hinh 4E) va chuyén
sang giai doan phoi dau (Hinh 4F). Luc nay, 16p
phoi bao phing ra va bt diu lan rong xudng
dudi (Hinh 4D).

Giai doan phoi nang (Blastula period)

3.5gio 4 gio 6 gio

Hinh 4. Dic diém hinh thai phoi trong giai doan phan cit ctia ca cau vong Parkinson.

3.2. Giai doan phoi vi va phan dot

Giai doan phoi vi bat dau khoang 18 gio.
Trong giai doan nay, cac té bao phoi di chuyén va

Giai doan phoi vi (Gastrula stage)

18 gio

sdp xép lai, hinh thanh ba 16p t€ bao phai la ngoai
bi, trung bi va noi bi.

Giai doan phan d6t (Segmentation stage)

38 gio

28 gid 34 gio

Hinh 5. Déc diém hinh thai phéi trong giai doan phoi vi ctia cd cdu vong Parkinson.

Giai doan phi vi ctia ca cau vong Parkinson
bat ddu bang su hinh thanh dia phoi & cuc dong
vat sau 18 gi®. La chan phoi va vong mam c6 thé
dugc quan sat ro rang, trong khi l6p phoi tiép tuc
lan rng xudéng dudi (Hinh 5A - C).

Sau 28 gio, 16p noi bi hinh thanh va cac tui thi
gidc trd nén ro rang trén dau phoi, cung véi su
xudt hién ctia tui Kupffer. Cac dét song dudi dau
tién xudt hién va khoang mang ngoai tim cling
dugc quan sat thay (Hinh 5D). Giai doan nay két
thuc sau 34 - 38 gio, khi phdi c¢6 hinh dang thon

dai, va cac ndo thit mé rong. Hinh 5 minh hoa
qua trinh nay tu 18 gio dén 38 gio sau thu tinh,
v6i cac dac diém nhu tadi thi gidc, tai Kupffer va
khoang ngoai tim.

3.3. Giai doan hinh thanh co quan

Giai doan hinh thanh co quan ctia phoi ca cau
vong Parkinson danh ddu su pht trién rd rét cta
cac cdu triac quan trong (Hinh 6). Sau 48 gio thu
tinh, céc t€ bao hic t6 diu tién xuit hién trén
tui noan hoang, cung véi sy hinh thanh mam
mit (Hinh 6A).
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C

48 gio 52 gio 77 gid

Giai doan hinh thanh co quan (Pharyngula stage)

96 gio

Hinh 6. Dic diém hinh thai phdi trong giai doan hinh thanh co quan ctia ca cau vong Parkinson.

Tiép dén, sau 52 gio, cac té bao hac t6 bat dau
lam sAm mau cdc thi gidc va xudt hién doc theo
hai bén than va dau. Huyét tuong xuat hién, luu
thong qua cac mach mau tim va tii noan hoang,
tuy nhién chua cé hong cau. Tim luc nay la mot
Ong thdng va nhip tim cé thé dugc quan sét qua
chuyén dong ctia khoang mang ngoai tim, ban
dau cham réi ting dan theo sy phat trién cta
phoi (Hinh 6B).

Sau 77 gig, co thé va dudi phoi bat dau uén
cong. Pudi dudi ra khoi tai nodn hoang, phoi
bao quanh tdi noan hoang khoang 2/3. Cac tui tai
xudt hién sau d6 1 - 2 gio. Hong cdu bat dau luu
thong trong mach mau tim va ti noan hoang. Su
gian doan ctia dong mau qua tim cho thdy ranh
giéi cua cac budng tim dang phat trién (Hinh
6C). Luc nay tim bat dau hinh thanh ré rang
hon va d4p. Thay tinh thé mat da hinh thanh day
du va sac t6 vong mac day ddc. Bong bong boi
xudt hién nhu mot tui nho ngay bén dudi chd
noi gitia than va duoi. Giai doan nay tiép tuc véi
su xudt hién ctia cac cung mang sau 77 gio. Tui
noan hoang bat dau thu nho. Puéi chuyén dong
thudng xuyén va diing lai & mit phang xich dao
qua phan trudc ctia dau (Hinh 6D).

Sau 96 gi¢, ham trén ro rang hon, vién bai mot
hang té€ bao hic t6. Mt tui mau vang bén dudi
va phia sau vay nguc trai danh déu vi tri ctia gan.
Céc vay nguc phat trién va chuyén dong tu do.
Sun Meckel c6 thé nhin thdy khi ham duéi hinh

thanh. Mau vang lan rong khap bé mit lung cta
dau. D4u hiéu mam vay bit ddu hinh thanh. Sun
Meckel tiép tuc phat trién r6 rang hon, mau vang
lan rong khap bé mit lung cta dau (Hinh 6E).

Giai doan cudi ctia qua trinh hinh thanh co
quan, tit 118 - 130 gi®, danh dau sy phat trién
clia cdc co quan ndi tang nhu rudt, gan va than.
Cé con ¢6 hinh dang r6 rang v6i mit, miéng va
chéi dudi. Miéng mé va dong thuong xuyén.
Cé ham trén va ham duéi déu dugc vién bang
t€ bao hac t6. Cac budng tim dugc xac dinh ro.
Mau vang lan rong doc theo than va dudi, che
khuit tai noan hoang khi nhin phdi tii bé mat
lung. Phoi dao toan b trong mang dém thudng
xuyén, dic biét khi tiép xtc véi anh sang manh.
Céc giot dau it hon va tap trung & phia trudc tai
noan hoang. D€ chuén bi nd, phoi ndm véi dudi
cudn sang mot bén thay vi quanh mét phang xich
dao ctia tai noan hoang (Hinh 6F).

3.4. Giai doan né

Giai doan nd ctia ca cau vong Parkinson dugc
danh d4u bang sy vin dong cta phoi. Vao cudi
qué trinh phan hoa vay nguc, phoi bat dau di
chuyén vay vé6i nhip dap nhanh va déu din. Qua
trinh ng dién ra khoang 140 gi¢, bat ddu bang su
pha v616p ha bi (corium) mdt cach nhanh chéng.
Au trung md&i nd rat nang dong, boi 16i linh hoat
va d6i khi gay khé khén cho viéc thu thap mau.
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O giai doan nay, c6 thé dé dang quan sat hoat
dong ctia ndp miéng, dudng tiéu hoa va cic tai
trong (otolith) ctia 4u truing. Tuy nhién, cin long
do6 van con hién dién véi cac giot du bén trong.

Mic du bong bong boi chua dugce ldp day hoan
toan, 4u trung ca cau vong Parkinson méi né
khong bi chim khi ngting boi (Hinh 7).

Hinh 7. Ddc diém hinh thai phoi trong giai doan nd ctia ca cdu vong Parkinson.

Sau khi n& (140 - 164 gig), ca con boi tu do
v6i chiéu dai khoang 3 mm. Than hinh ca con
trong suot, noan hoang con l6n. Tan s6 nhip tim
trung binh ctia 4u truing M. parkinsoni sau khi né
24 gio dat khoang 85 - 90 lan/phut véi kich thudc
hon 4 mm (Hinh 7).

4. Thao Luin

Két qua nghién ctiu da mo ta chi tiét cac giai
doan phat trién phdi ctia ca ciu vong Parkinson
(Melanotaenia parkinsoni) trong diéu kién nuoi
nhan tao. Thoi gian phét trién phoi cua ca ciu
vong Parkinson tii khi thu tinh dén khi nég
(khoang 140 - 164 gi5) tuong d6i ngin so véi mot
s6 loai ca nudc ngot khac (Allen 1995; Kimmel &
ctv., 1995). Diéu nay c6 thé lién quan dén kich

thudc tring nhd va nhiét do 4p tring (28°C)
trong nghién ctiu nay. Nhiét do nudc dugc biét
la anh hudng dang ké dén téc do phat trién phoi
cuia ca (Radael & ctv., 2016; Pham & ctv., 2022).

Cac giai doan phat trién phoi ctia ca cau vong
Parkinson tuong ty nhu cac loai ca cau vong
khac thudc ho Melanotaeniidae, ching han nhu
Melanotaenia duboulayi (Humphrey & Pusey,
2001) va Melanotaenia splendida splendida (Reid
& Holdway, 2005). Tuy nhién, thoi gian dién ra
cac giai doan phat trién chinh bao gom phén cat,
phoi vi, hinh thanh co quan va ng, dién ra theo
trinh ty tuong tu gitia cac loai. Tuy nhién, mot
s0 khac biét vé thoi gian dugc ghi nhén, nhu giai
doan phan cat ctia M. parkinsoni dién ra nhanh
hon so v6i M. duboulayi. Nhiing khac biét nay
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c6 thé€ do dac diém sinh hoc cta tting loai, téc
do trao ddi chat, va sy thich nghi véi moi truong
song cu thé, bao gobm nhiét do va chat lugng
nudc trong ty nhién.

Su da dang vé hinh thadi gitia cac loai trong chi
Melanotaenia c6 thé phan anh chién lugc thich
nghi vdi diéu kién moi trudng khac nhau, chdng
han nhu ap lyc sinh thai hodc nhiét d6 moi
truong. Nghién ctiu ctia Allen (1995) cho thay
cac loai thudéc ho Melanotaeniidae cé sy khéc
biét vé dac diém phat trién phoi, phtt hgp v6i moi
truong tu nhién va diéu kién sinh san. Kimmel &
ctv. (1995) da cung cdp khung tham chiéu chuén
dé€ phan tich céc giai doan phat trién phoi, ho trg
so sanh chi tiét gitia cac loai trong chi. Nhiing
yéu td nay can dugc nghién ctiu thém dé€ lam ro
co ché diéu chinh su khac biét hinh thai va thoi
gian phat trién gitia cac loai.

Nghién ctiu nay cung cép thong tin quan
trong vé qud trinh phat trién phdi ctia ca cdu
vong Parkinson, gép phdn nang cao hiéu qua
sinh san nhan tao cta loai ca nay. Viéc xac dinh
chinh xdc thoi gian dién ra céc giai doan phat
trién phoi sé giup cho viéc quan ly va chim soc
tring ca hiéu qua hon, dong thoi c6 bién phap
can thiép kip thoi khi c6 bat thudng xay ra, vi du
nhu cd con nd sé6m hodc né mudn, tii d6 nang
cao ty 1é nd va ty 1é séng ctia ca con. Nghién ctiu
xac dinh chiéu dai tiéu chuén (SL) cua 4u triing
ca cau vong Parkinson sau né trung binh la 3
mm, cung cdp thong tin quan trong d€ danh gia
su phét trién binh thudng. Du chua thuc hién do
kich thudc 16 miéng, day la chi tiéu quan trong
dé chon kich thudc con méi phu hop, giap cai
thién hiéu qua uong nuoi (Govoni & ctv., 1986).
Vé bién dang, cac dic diém nhu hinh dang tai
noan hoang va su cin d6i co thé c6 thé bi anh
hudng béi diéu kién 4p né va ché do dinh dudng,
nhu da nhdn manh trong nghién ctiu cia Cahu

& ctv. (2003). Cac chi tiéu nay sé dugc uu tién
trong cac nghién cuu tiép theo dé t6i uu hoa quy
trinh san xudt giong ca canh.

Tuy nhién, nghién ctiu nay mdi chi tép trung
vao mo ta hinh thai phoéi. Cac nghién ctiu tiép
theo cin dugc thuc hién d€ danh gia anh hudng
clia cac yéu té mdi truong (nhu nhiét do, oxy hoa
tan, pH) va dinh dudng ctia ca bé me dén sy phat
trién phoi, ty 1é n6 va chit lugng ca con. Ngoai
ra, viéc nghién ctu cdc chi tiéu sinh ly va sinh
héa trong qua trinh phat trién phoi cling sé cung
cdp thém thong tin hiu ich cho viéc t6i uu hoéa
quy trinh san xudt giong nhan tao.

5. Két Luan

Nghién ctiu nay da mo ta chi ti€t cac giai
doan phat trién phoi ctia ca ciu vong Parkinson
(Melanotaenia parkinsoni) trong diéu kién nuoi
nhan tao. Két qua cho thdy qua trinh phat trién
phoi ctia loai ca nay trai qua bon giai doan chinh:
phan cit, phoi vi, hinh thanh co quan va né.
Thoi gian phat trién phoi ti khi thu tinh dén khi
nd khoang 140 - 164 gid. Kich thudc du trung
M. parkinsoni dat khoang 3 mm sau khi né 24
gi® véi tdn s6 nhip tim trung binh khoang 119
- 130 lan/phut. Nghién ctiu nay cung cdp thong
tin khoa hoc quan trong cho viéc san xuét giong
nhan tao, goép phén bao tén ngudn gen quy hiém
va phat trién bén viing nganh nuéi ca canh.

Loi Cam Doan

Céc tac gia cam doan khong c6 bat ky mau
thuan nao gitia cac tac gia.
Loi Cam On

Chung t6i xin chin thanh cam on chi Nguyén
Thi Kim Lién, anh Nguyén Thanh Binh da ho
trg cho vét liéu nguoén ca ciu véng bé me va
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ky thuat sinh san ca ciu vong. Nghién ctiu nay
dugc tai trg bdi Trung tam Cong nghé Sinh hoc
TP. H6 Chi Minh thong qua nhiém vu thuong
xuyén TST01/2024.
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ABSTRACT

The study aimed to evaluate the effects of probiotic (Vibrotech) on
water quality, growth performance, survival rate, and Vibrio sp.
density in mud crab juvenile nursery. The probiotic was applied in
different forms: added only to rearing water (AW), added to both
rearing water and feed (AW - AF), mixed into feed only (AF), and
another group without probiotic sersed as a control (CT). After
30 days of rearing, the results indicated that probiotic significantly
improved water quality, growth performance, survival rate, and
reduced Vibrio sp. density compared to the control group (P <
0.05). Among the treatments, AW - AF showed the best results,
including a specific growth rate in length of 5.60%/day, a survival
rate of 43.44%, and a total Vibrio sp. density in the crab intestine of
3.4 x 10* CFU/g. The results of the study recommend that probiotic
should be added to both rearing water and feed in crab juvenile
nursery to enhance water quality, boost growth rates, improve
survival rates, and limit pathogens caused by Vibiro sp.
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Anh huéng ctia probiotic 1én chit lugng nuéc, sinh trudng, ty 1¢ séng va mat do Vibrio
trong uong giong cua xanh (Scylla paramamosain)
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1. D4t Vin Dé

Cua xanh (Scylla paramamosain) 1a loai giap

TOM TAT

Nghién ctiu nay dugc thuc hién nhdm ddnh gid chat lugng nudc,
t6c do tang trudng, ty 1é sdng cua cua gidng va mat do vi khuén
Vibrio sp. khi sti dung probiotic (Vibrotech) & cac phuong phap
khac nhau bao gom: chi cho vao nudc (AW), cho vao nuéce két hgp
tron vao cho dn (AW - AF), chi tron vao thtic dn (AF) va nghiém
thiic khong st dung probiotic lam déi chiing (CT). Sau 30 ngay
uong két qua cho thay, probiotic gitp cai thién chat lugng nuéc,
toc do ting trudng, ty 1é sng clia cua giong va lam giam mét do
Vibrio sp. so v6i nhém déi chiing (P < 0,05). Trong d6, két qua tot
nhat vé toc do tang trudng ddc trung vé chiéu dai (5,60%/ngay), ty
1¢ song (43,44%) va mat d¢ Vibrio sp. tdng s6 trong rudt cua (3,4
x 10* CFU/g) dugc tim thay 6 nghiém thic AW - AE Két qua cua
nghién ctdu khuyén cdo nén bd sung probiotic vao nudec két hop
tron vao thilc an trong uong cua gidng d€ cai thién chat lugng
nudc, nang cao téc do tang trudng, ty I¢ song va han ché mam
bénh do Vibiro sp. gay ra.

Hién nay, khang sinh va hoa chat dugc st
dung phé bién trong uong giong cua xanh (S.
paramamosain) nham phong trii mam bénh, dic

xdc c6 gia tri kinh té€ quan trong doi véi nghé
nuoéi thay san & viing chau A va gép phan ting
san lugng nudi trong thuy san cac qudc gia nhu
Trung Qudc, Thai Lan, Philippines va Viét Nam
(Johnston & Keenan, 1999). Tt khi nu6i tom
nudc lg do6i mat véi nhiing méi de doa ti dich
bénh va 6 nhiém moi trudng, cua Scylla sp. tré
thanh doi tugng c6 tiém nang thay thé (Abol-
Munafi & Azra, 2018).

biét 1a vi khuédn Vibiro sp., tiém &n nhiéu rui ro.
Vi vy, viéc sti dung probiotics trong uong giong
cua xanh dugc xem la giai phap kha thi, hiéu qua
va mang lai su bén viing cho cac trai san xudt
cua gidng. Nhiéu nghién ctiu da chi ra nhiing tac
dung c6 lgi ctia probiotics dugc ap dung trong
nuoi tréong thay san, bao gém: cai thién chat
lugng nudc hé théng nudi, ndng cao mién dich,
tic ché vi sinh vat gay bénh, giam mat d¢ Vibrio
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sp. trong nudc va trong hé tiéu héa cua xanh (Wu
&ctv.,2014; Onn, 2016; Tran, 2018). Trong thanh
phan cta probiotics diing trong nuoéi trong thiy
san, cac chung Bacillus sp. dugc stii dung nhiéu
bdi cac ddc tinh va uu di€ém ndi bét ctia ching.
Bacillus sp. giup cai thién stic khoe va toc do tang
trudng cta d6i tugng thiy san nuoi thong qua
viéc t6i uu hoa hé théng mién dich, ning cao
kha nang tiéu hoa va hdp thu thiic an ctia vat chu
(Liu & ctv., 2009). Bén canh d6, tac dung tic ché
ctia Bacillus sp. dugc cho 1a do tong hgp protein
khang khuén, canh tranh cac chét dinh dudng
va dién tich bé mdt véi cac loai vi khudn gay
bénh (Onn, 2016). Nhiéu nghién ctiu cho thay
rdng, viéc sti dung probiotics chiia Bacillus sp. b6
sung vao nudc va/hodc tron vao thiic dn da lam
tang cuong hoat dong clia cac enzyme tiéu hoa
(amylase, protease va cellulase), tang toc do tang
trudng, kha nang mién dich va ty 1é sng trén cac
déi tugng thiy san nudi (Onn & ctv., 2013; Yeh
& ctv., 2014; Tran, 2018). Probiotic thuong mai
(PondPlus®, Novozymes®) mot hoén hop Bacillus
sp. st dung trong uong giong cua xanh nang cao
ty 1é s6ng cua du trung va tc ché sy phat trién
ctia vi khudn Vibrio sp. (Talib & ctv.,, 2017).
Probiotic (B. licheniformis) nang cao toc do ting
truong ctia ghe xanh (Portunus pelagicus) va tc
ché su phat trién cta Vibrio sp. trong moéi trudng
nudc (Boonyapakdee & Bhujel, 2020). Wu & ctv.
(2014) tron probiotic (B. subtilis) & ham lugng

10° CFU/g vao thtic dn cho con gidéng cua xanh
gitp ning cao kha ning mién dich, khang bénh
do V. parahaemolyticus gay ra va cai thién ty 1é
sOng clia cua.

G Viét Nam, viéc tng dung prebiotics va
probiotics trong uong giéng va nudi thuong
phdm cua xanh van con han ché. Nghién ctiu
nay dugc thuc hién nhim danh gid anh hudng
ctia probiotic 1én chat lugng nudc, téc do tang
trudng, ty 1é séng clia con gidng cua xanh va
mét d6 vi khudn Vibrio sp. trong nudc va rudt
cta cua giong. Két qua cua nghién ctiu sé dua
ra cac khuyén cdo hiiu ich cho céc trai san
xudt cua giong.

2. Vat Liéu va Phuong Phap
2.1. Vit liéu

Cua gidng thi nghiém la cua Cl, c6 chiéu
dai, chiéu réng mai va khoi lugng tuong ung:
2,52 £ 0,13 mm; 3,45 + 0,19 mm va 0,015 £
0,001 g, dugc san xuat tai Trung tam Giong Nong
nghiép Binh Dinh.

Probiotic st dung trong nghién ctiu la ché
phdm Vibrotech ctia Cong ty ¢8 phan CP Viét
Nam (thanh phan chu yéu theo céng bd cua
nha san xudt bao goém Bacillus subtilis 10°
CFU/g, Bacillus lateosporus 10° CFU/g, chat
mang) (Hinh 1).

Hinh 1. Probiotic (Vibrotech) sti dung trong thi nghiém.
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2.2. Chuén bj thiic an thi nghiém

Phuong phap ché bién thic dn: Thic an st
dung trong thi nghiém nay la loai thtic dn ché
bién tii Acetes sp. (thanh phéan dinh dudng dugc
phan tich tai Vién nghién ctu ting dung khoa
hoc va cong nghé - Truong Pai hoc Quy Nhon cé
ham lugng protein tho 47,14%; lipid tho 4,71%;
khodng 15,12%; xo thd 2,72% va carbohyrat
13,63%. Cach ché bién nhu sau: Acetes sp. dugc
rlia sach bang nudc mdy va d€ rdo nudc trong
vong 5 - 10 phat. Sau d6, dugc hdp chin cach
thiy (& nhiét do 100°C, trong 15 dén 20 phut).
Thic an sau khi hdp chin dugc phoi kho duéi
anh nang nhe, thodng gid, sach sé hodc hong gié
trong vong 1 - 2 gio.

Phuong phéap b6 sung probiotic vao thiic an:
Probiotic dugc pha lodng bang nudc cét véi ty
1¢ 1:5, khdy déu sau d6 phun déu 1én thtic an da
dugc ché bién d€ probiotic ngdm vao thuc an
trong khoang 15 phut, sau dé st dung 5 g tinh
bot (nhan hiéu Nusted cua cong ty Elanco) hoa
loang trong 30 mL nudc cat phun déu lén 01 kg
thic an (dé kho trong 30 phut) nham tao 16p
ao han ché probiotic tan vao nuéc khi cho cua
an. Thuc dn sau phoi tron probiotic dugc bao
quan lanh & 4°C va stt dung dén trong 7 ngay dé
duy tri mét do lgi khudn hién dién trong thiic
an (Hinh 2).

Hinh 2. Thiic an ché bién tii Acetes sp. stt dung trong thi nghiém.

2.3. B0 tri thi nghiém

Thi nghiém dugc tién hanh trong b€ xi ming
c6 dién tich day 3 m? (duy tri myc nude 65 cm).
Thiét ké theo kiéu ngau nhién hoan toan bao
gom 4 nghiém thic véi 3 1an Idp lai. Nghiém thic
déi chiing khong bé sung probiotic vao nudc va
thic an (CT); Nghiém thuc b6 sung probiotic
(Vibrotech) vao nudc véi lugng 4 mL/m’ (theo
khuyén cdo ctia nha san xuit tuong duong mat
dod B. subtilis 4 x 10> CFU/mL + B. laterosporus
4 x 10> CFU/mL) (AW); Nghiém thtic bé sung

probiotic vao nudc véi lugng 2 mL/m’ (tuong
duong mét do B. subtilis 2 x 10> CFU/mL + B.
laterosporus 2 x 10> CFU/mL) va vao thtic an 20
mL/kg (tuong duong mat do B. subtilis 2 x 10°
CFU/g + B. laterosporus 2 x 10° CFU/g) (AW -
AF) va Nghiém thtic b6 sung probiotic vao thiic
an 40 mL/kg (tuong duong mat do B. subtilis 4 x
10° CFU/g + B. laterosporus 4 x 10° CFU/g) (AF).
Cua giéng dugc uong ¢ mat do 300 con/m? Cho
an 3 lan/ngay (6, 12 va 18 gio), luong thiic an st
dung 5 - 10% khéi lugng than. Thi nhiém dugc
tién hanh trong 30 ngay uong.
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Nudc cdp vao bé thi nghiém la nuéc bién sach
da dugc loc qua bd loc cat va khit khuén bang
chlorine (25 ppm) dugc pha véi nuée ngot dé dat
dd mén 15%o. B€ thi nghiém dugc b6 tri 01 vién
suc khi/m? ddy bé dam bao cung cip du ham
lugng 6 xy cho cua. Trong mdi bé thi nghiém
dugc bé tri 24 gid thé ludi lan den (dién tich 0,25
m?/gia thé) + vo ngao dau (dugc bé tri mét 16p
mong, chiém 60 - 70% dién tich day bé) dé lam

gia thé cho cua an ndp.

Sau khi cho 4n 1 - 2 gi¢, dung den roi quan
sat lugng thic an du thuta bam trén ludi lan
va vo ngao dé€ kiém tra tinh trang bat méi cta
cua giong va diéu chinh lugng thtic an cho phu
hogp trong lan cho an tiép theo. Hang ngay kiém
tra hoat dong va stic khoe ctia cua giéng dé co6
nhiing di€u chinh kip thoi. Dinh ky thay nudc 5
ngay/lan & mic 30% lugng nudc trong bé uong.

2.4. Phuong phap xac dinh cac yéu t0 moi
truong cua thi nghiém

Trong qua trinh thi nghiém, cac thong s6
nudc quan trong co ban trong moéi bé dugc theo
doi hai lan moi ngay trong thoi gian 06:00 va
14:00 gio. Nhiét do va pH nude duge do bing
may do ky thuédt s6 model: Mi 106 (d¢ chinh xac
nhiét d6 + 0,5°C va pH + 0,02). Ham lugng 6
xy hoa tan (DO) dugc do bang may do DO ky
thuat s6 Model: Mi 605 (d6 chinh xac + 1,5% gia
tri do). D¢ kiém, NH,, NO,- va d6 mén dugc do
tuong tng bang Checker MARINE Alkalinity
HI755 (d¢ chinh xac + 5% gia tri do), Checker
MARINE line Ammonia HI784 (d6 chinh xéc +
5% gia tri do, NH, tu do dugc tinh tif két qua
do NH,/NH,+ theo cong thtic tinh toan nha sdn
xuit), Checker MARINE Nitrite ULR HI764 (40
chinh xac + 4% gia tri do) va bang khuc xa ké
cam tay ATAGO (d¢ chinh xdc + 2 %o).

2.5. Phuong phap xac dinh khoéi lugng, chiéu
dai va chiéu rong mai cua

Khéi lugng than (BW) ctia cua dugc can bang
can dién tu (+ 0,001 g), chiéu dai mai (CL) va
chiéu rong mai (CW) dugc do biang thudc kep
dién tt (+ 0,01 mm) theo hudng dan cta Fazhan
& ctv. (2021). BW, CL va CW & dau va cudi thi
nghiém dugc 14y mau ngau nhién cén va do
tuong ting 30 con cua cho mdi bé thi nghiém
(90 con cho méi nghiém thtic). S6 lugng cua con
song dugc ghi lai d€ tinh ty 1é s6ng va ning suit.

2.6. Phuong phap dinh lugng mat d¢ Vibrio sp.
trong nudc va rudt cua giong

Mau nudéc va mau cua dugc thu dinh ky 7
ngay/lan vao budi chiéu (15:00 gi®); mau nudc
dugce lay tai 3 diém & gitia noi xdo tron bdi suc
khi trong bé uong. Trong khi, mau cua dugc thu
ngau nhién méi dot 15 con/nghiém thiic.

Xac dinh mét d¢ Vibrio sp. trong nudc va rudt
cua giéng dugc tién hanh theo phuong phap
dém khuén lac ctia Huys (2002) cu thé nhu sau:

Mau nudc thu ti bé uong dugc mang vé
phong thi nghiém va loc qua gidy loc (kich c&
40 pm) dé€ loai bo cac tap chét. Tiép dénlay 01
mL mau nudc cho vao 6ng nghiém vo trung thi
1, sau d6 thém 9 mL nudc vo trung NaCl 1,5%
(dugc dung dich pha loang 10'); tiép tuc thuc
hién pha loang dén 10°. Sau dé, lay 100 uL nudc
mau ¢ moi nong do pha loang ciy déu trén dia
petri cé chiia moi truong dac trung Thiosulfate
Citrate Bile Salts Sucrose (TCBS), méi nong do
lip lai 3 14n. U dia trong ti 4m 31°C, sau 24 gi®
tién hanh kiém tra mau sic va dém s6 khuin lac
moc trén méi dia.

Mau rudt trudce va rudt sau ctia cua dugce thu
theo hudng dan ctia Li & ctv. (2012); Saqib & ctv.
(2023). Mau cua gidng sau khi van chuyén dén

Tap chi Nong nghiép va Phdt trién 24(5)

www.jad.hcmuaf.edu.vn



60

Trudng Pai hoc Nong Lam TP. H6 Chi Minh

phong thi nghiém dugc gdy mé lanh tiép dén rtia
sach biang nudc vo trung va khi trung lai bang
con (70%) trong 2 - 3 phat. St dung kéo vo trung
cdt quanh ria mai cua, boc 16p mai ra st dung
panme va kep gap ldy rudt trude va rudt sau cho
vao 6ng Eppendorf (2 mL), dung chay nghién
va tron déu mau sau do cén lay 0,1 g mau cho
vao ong Eppendorf (2 mL) thd 1 va thém 500
uL nuéce vo trung NaCl 1,5% dé€ tiép tuc nghién
mau, sau d6 thém nude vo trung NaCl 1,5% dén
da 1 mL. Ldy 100 pL dung dich & 6ng Eppendorf
1 cho vao 6ng Eppendorf tht 2 ¢ san 900 pL
nudc vo trung NaCl 1,5% (dugc dung dich pha

SGR_, hodc SGR  hodc SGR, (%/ngay)=

Trong do6: X, 1a chiéu dai, chiéu rong mai
hodc khoi lugng than tai thoi diém do t va X, la
chiéu rong, chiéu rong mai hodc khoi lugng co
thé tai thoi diém do t,.

Ty l¢ song (SR) (%):

sk(%a)= N x 100

Ni la s6 lugng cua giong ban dau dua vao thi
nghiém, Nf 1a s6 lugng cua giong thu dugc khi
két thuc thi nghiém.

Ning sudt (con/m?):
Ning sudt (con/m?) = Ig\ff

Nf la s6 lugng cua giong thu dugc khi két
thuac thi nghiém, S 1a dién tich bé uong.

Ty I¢ phdan dan (CV%):
Do 1éch chuidn

Trung - binh

CV(%) =
Tbng s6 Vibrio sp. trong mau nudc (CFU/mL):

Mat do Vibrio sp. trong nudc (CFU/mL) = S6
khudn lac trung binh x d6 pha loang x 10.

loang 107); ti€p tuc thuc hién pha lodng dén 10
Sau d6 ldy 100 pL nudc mau & moi néng do pha
loang cdy déu trén dia petri c6 chiia mdi truong
TCBS, méi néng d6 lap lai 3 14n. U dia trong tt
am 31°C, sau 24 gio tién hanh dém s6 khudn lac
moc trén moi dia. Mat do Vibrio sp. dugc tinh
bang don vi hinh thanh khuin lac (CFU/mL
hodc CFU/g).

2.7. Cac cong thic tinh toan

Toéc do tang trudng ddc trung theo chiéu dai
(SGR ) hodc chiéu rong mai (SGR ) hodc khoi
lugng co thé (SGR,,) dugc tinh theo cong thiic:

Ln (X;) - Ln (X,

1% 100
t -t

Tong s6 Vibrio sp. trong rudt cua giong (CFU/g):

Mat do Vibrio sp. trong ru¢t cua (CFU/g) =
S6 khuén lac trung binh x d¢ pha loang x 100.

Hiéu qud kinh té

Hiéu qua kinh té dugc phéan tich dua trén
tong chi phi va tdng doanh thu dé tinh todn cac
chi tiéu lgi nhudn rong cho 1 vu uong va ty suat
lgi nhuan trén t6ng chi phi (%) (Xe, 2010).

2.8. Phan tich di liéu

Céc gia tri trung binh va d6 léch chuén (SD)
dugc tinh todn trén phin mém Excel version
2021. So sanh su khéc biét gitia cac nghiém thtic
vé chiéu dai, chiéu rong mai, khoi lugng than
cling nhu toc d6 tang trudng, hé s6 bién thién,
ty 1é sdng, nang sudt cua cua va mat do Vibrio
sp. bang phuong phap One - Way ANOVA, st
dung phép kiém tra hau kiém ctia Tukey dugc
thuc hién trén phan mém SPSS version 20.0 v6i

muc y nghia P < 0,05.
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3. Két Qua va Thao Luén
3.1. Chat lugng moi trudng nudc

Bién dong gia tri cac chi s6 moi truong nudc
6 cac nghiém thuc dugc trinh bay tai Bang 1.
Trong thoi gian thi nghiém, nhiét d6 (dao dong
tu 26,00 - 29,60°C), pH (7,72 - 8,03), 6 xy hoa
tan (5,60 - 6,04 mg/L), do kiém (123,0 - 138,0 mg
CaCO,/L) & cac nghiém thiic khong c6 sy khac
biét (P > 0,05), va nam trong khoang thich hgp
cho su sinh trudng va phat trién cua xanh. Gia tri
cac chi s6 moi truong nudce thich hgp cho sinh
trudng va phat trién cua Scylla sp., gébm: nhiét do
27 - 32°C (Gong & ctv., 2015; Syafaat & ctv., 2020;
2021); DO > 5 mg/L, d% kiém > 80 mgCaCO,/L
(t6i du 120 mg CaCO,/L), NO, < 10 mg/L va
NO, < 5 mg/L (Shelley & Lovatelli, 2011); pH
7,5-8,5,NH, < 0,01 mg/L (Ganesh & ctv., 2015).
Tuy nhién, probiotic cé anh huéng t6i ham lugng
NH, va NO,. Trong d6, ham ligng NH, va NO,®
& nghiém thuic bd sung probiotic vao nudc (AW)
va nghiém thtic b6 sung probiotic vao nudc va
vao thic an (AW - AF) thép hon dang ké so v6i
nghiém thtic d6i ching (CT) va nghiém thic b
sung probiotic vao thtic an (AF) (P < 0,05).

Céc dang doc t6 cia ammonia dugc ghi
nhéan la mét trong nhiing nguyén nhéan phd bién
gy chét dong vat thiy san, nhat 13 & giai doan
du trung va trong nudi thuy san & mat do cao

(Parra & Yu, 1999). Trong nghién ctiu nay, ham

lugng NH, c¢6 xu huéng ting dan theo thai gian
uong va dat gia tri l6n nhét vao ngay thd 15 &
nghiém thic AW - AF (0,009 mg/L), ngay tht 24
¢ nghiém thic CT (0,016 mg/L) va sau d6 NH,
c6 xu hudng giam cham dan & ca 4 nghiém thuc.
Tuong td, ham ligng NO, cé xu huéng ting
dan dén ngay uong thtt 18 6 nghiém thiic AW,
ngay uong thi 24 & nghiém thiic AW - AF va
AF va ngay uong tht 30 6 nghiém thic CT, ham
lugng trung binh NO, cao nhat & nghiém thtc
CT (1,97 mg/L), ké dén AF (1,88 mg/L), AW -
AF (1,27 mg/L) va thap nhat 6 nghiém thic AW
(1,14 mg/L). Két qua nghién ctiu nay da chiing
minh, su bd sung probiotic vao nudc bé nudi thi
nghiém hang ngay 6 néng d6 2 - 4 x 10> CFU/mL
gitp cai thién chat lugng nudc. Diéu nay, c6 thé
do 2 chtng Bacillus khi b6 sung vao moéi truong
nudc da tao ra mdi trudng thuin lgi cho cac
chung lgi khudn phat trién giip ddy nhanh t6c
do phan huy thtc an thtia, phan thai va chuyén
héa cac hgp chit nito trong nudc, tii d6 da lam
giam dang ké ham lugng NO,” va NH, trong bé
uong so v6i nhom khong bd sung probiotic vao
nudc hodc chi b6 sung vao thic an (P < 0,05)
(Hinh 3). Nhiéu nghién ctiu ctia cac nhém tac
gia (Nimrat & ctv,, 2012; Tran, 2018; Monier &
ctv., 2023) cho két qua tuong ty va déu khing
dinh rang sy hién dién ctia hdn hgp Bacillus sp.,
dong vai tro thiét yéu trong chu trinh nito, lam

giam TAN, NO, va NO," trong mdi trudng nudc.
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Bang 1. Su bién ddng ctia cic chi s6 moi trudng nudce trong bé uong cua gidng

Chi s6 Nghiém thtic
moi triong CT AW AW - AF AF
Nhiét do 26,10 -29,60 26,00 - 29,50 26,10 -29,50 26,3-29,30
(O 28,21 + 0,804 28,19 + 0,77¢ 28,22 + 0,76¢ 28,20 + 0,764
DO 5,64 - 6,03 5,65 - 6,04 5,60 - 6,03 5,62 - 6,04
(mg/L) 5,84 4+ 0,10 5,83 + 0,10 5,83+ 0,117 5,854 0,114
pH 7,75 -8,01 7,71-8,02 7,75 - 8,02 7,72 -8,03
bokiém 125,00 - 135,00 129,00 - 138,00 128,00 - 136,00 123,00 - 136,00
(mgCaCO,/L) 130,73 + 2,79¢ 133,20 + 3,12¢ 132,33 + 2,09¢ 130,53 + 3,52¢
NH, 0,001-0,016 0,001 - 0,009 0,001-0,010 0,001 -0,017
(mg/L) 0,011 4 0,005 0,006 + 0,002¢ 0,006 + 0,003¢ 0,010 + 0,004P
NO, 0,07 -3,06 0,07 -1,78 0,07 -1,97 0,07 -3,03
(mg/L) 1,97 + 1,08 1,14 + 0,564 1,27 + 0,644 1,88 + 1,017

Ghi chii: Gid tri dugc trinh bay la Trung binh + do léch chudn. Cdc chit cdi a, b khdc nhau trén ciing
mot hang biéu thi su khdc biét co y nghia thong ké gitia cdc nghiém thiic (P < 0,05). CT: nghiém thiic
doi chitng khong sit dung probiotic; AW: nghiém thiic b sung probiotic vao nuéc; AW - AF: nghiém
thiic bd sung probiotic vao nudc + trén thiic an; AF: nghiém thiic tron probiotic vao thiic dn.

Mot s6 nghién ctiu c6 két qua tuong dong véi
nghién ctiu nay, theo Tran (2018) thi ham lugng
TANvaNO, c6 xu hudng ting din va ting manh
vao cudi chu ky uong uong 4u trung cua xanh.
Thém vao dd, viéc bs sung B. subtilis vao bé nudi
hang tuan véi mat do 10° CFU/mL da gitp giam

an@us CT eo@e o AW
am@m AW-AF - @» o AF
0.020
0.015
=
en
Eo.010
I\"}
Z
0.005
0.000
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ham Iigng TAN va NO,". Tuong tu, Kewcharoen
& Srisapoome (2019) ciing béo cdo ring, b6 sung
B. subtilis v6i ndng do 10° - 10° CFU/mL da lam
gidm ham lugng ammoniac trong nuéc bé nudi
tom Litopenaeus vannamei.

@ (T cocfieoe AW
—® <AW-AF == AF
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Ngay uong

Hinh 3. Bién dong ham lugng NH, va NO, & cdc nghiém thtc theo thoi gian uong.
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3.2. Sinh trudng, ty 1é song, ning suit va su
phén dan cta cua giong

Cac chi tiéu vé sinh trudng clia cua giong
bao gom: chiéu dai mai, chiéu rong mai, khoi
lugng than, toc do tang trudng dic trung vé
chiéu dai mai (SGR ), chiéu rong mai (SGR_,,)
va khoéi lugng than (SGR, ) cao nhit dugc tim
thdy & nghiém thic bé sung probiotic vao nudc
va vao thtc dn (AW - AF) va ¢o su sai khac so
v6i nghiém thtic d6i chiing (CT) va nghiém thtic
b3 sung probiotic vao thic dn (AF) (P < 0,05).
Tuy nhién, khong cé su sai khac khi so sanh véi
nghiém thtic b6 sung probiotic vao nudc (AW)

(P>0,05) (Bang 2). Trong khi do, ty 1¢ song (SR)
va nang suét cua giong (P) & cdc nghiém thtc
6 sti dung probiotic cao hon so véi nghiém doi
chiing (P < 0,05), nhung khong c6 su sai khac
gitia cic bé co sti dung probiotic (chi bd sung
vao nudc, b6 sung vao nudc va thic an hay
chi tron vao thtic dn) (P > 0,05). Tuong tu, st
dung probiotic giup tao ra dan cua giong dong
déu hon so véi nghiém thtic khong st dung
(P < 0,05). Tuy nhién, su phan dan vé chiéu dai
mai, chiéu rong mai va khoi lugng thin cua cua
giong khong cé sy khac biét gitia cac nghiém
thiic c6 st dung probiotic (P > 0,05).

Bang 2. Sinh trudng, ty 1¢ song, ndng sudt va su phan dan cta cua giong

Chi tiéu danh gid Nghiém thtic
CT AW AW - AF AF

CL, (mm) 2,52+0,13 2,52+0,13 2,52+ 0,13 2,52+0,13
CL, (mm) 12,32 £ 0,04* 13,17 £ 0,03¢ 13,26 +0,03¢ 13,01 +0,01°
SGR_, (%/ngay) 5,29 +£0,01° 5,51 +£0,01¢ 5,54 +£0,01° 5,47 £ 0,00°
CWi (mm) 3,45+ 0,19 3,45+ 0,19 3,45+ 0,19 3,45+ 0,19
CW, (mm) 17,39 = 0,05* 18,39 +0,03¢ 18,51 +0,02¢ 17,98 + 0,04°
SGR_ (%/ngay) 5,39 +£0,01° 5,58 £0,01¢ 5,60 £ 0,01¢ 5,50 £ 0,01°
BW, (g) 0,015 £+ 0,001 0,015 + 0,001 0,015+ 0,001 0,015 + 0,001
BW, (g) 0,91 +0,01° 1,04 + 0,00¢ 1,06 + 0,00¢ 0,97 £ 0,01°
SGR,,, (%/ngay) 13,81 +0,02* 14,25 + 0,00¢ 14,29 + 0,01¢ 14,02 + 0,03°
SR (%) 30,93 + 2,78 41,41 +2,24° 43,44 £ 2,01° 37,85+ 1,94°
Niéng suét (con/m?) 92,78 + 8,33° 124,22 +6,71° 130,33 +6,03* 113,56 + 5,83"
Cv,, (%) 14,20 + 0,30° 12,19 £ 0,14* 12,12 £ 0,26° 12,98 £ 0,31*
CV., (%) 14,31 £ 0,24° 12,27 £ 0,21* 12,12 + 0,09* 12,29 + 0,22°
CV,, (%) 32,49 £ 0,25 26,39 +£0,13° 26,19 +£0,11° 27,23 £0,53°

Ghi chi: Gid tri dugc trinh bay la Trung binh + d¢ léch chudn. Cdc chit cdi a, b, ¢ khdc nhau

trén cung mot hang biéu thi sy khdc biét c6 y nghia thong ké giita cdc nghiém thiic (P < 0,05). CT:
nghiém thiic doi chitng khong sit dung probiotic; AW: nghiém thiic b sung probiotic vao nudc;
AW - AF: nghiém thiic bd sung probiotic vao nudc + tron thiic dn; AF: nghiém thiic trén probiotic
vao thiic dn. CL, (mm), CW,(mm) va BW, (g): Chiéu dai, chiéu rong mai va khoi lugng cua ban
ddu; CLf (mm), CWf (mm) va BWf (g): la chiéu dai, chiéu rong mai cua va khoi lugng cua két thiic
thi nghiém; SGR, . ., (%/ngay): téc do sinh trudng ddc trung chiéu dai, chiéu rong mai va khoi
lugng cua; SR (%): ty 1é song cua cudi thi nghiém; CV %): ty 1é phan dan chiéu dai, chiéu
rong mai va khoi lugng.

L, CW, BW (
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Céc nghiém thtic b6 sung probiotic c6 chiia
vi khudn Bacillus sp. vao nuéc bé uong hoidc
tron vao thic dn da lam thay d6i hé vi sinh vat
trong nudc va rudt cua gidng giup cai thién moi
truong bé nuoi. Mdt khac, theo Tran (2018) b6
sung B. subtilis vao bé uong cua xanh lam ting
cac hoat tinh ctia cac enzyme tiéu hda (amylaze,
lipase va protease) giup cua tiéu hoa va hdp thu
thtic an t6t hon. Diéu nay lam tang toc do tang
trudng, ty 1é song va do dong déu cua cua giong.
Do vy, su sinh trudng ctia cua tét nhit & nghiém
thiic AW - AF trong nghién ctiu nay c6 thé do
su anh hudng cong hgp ctia moi trudng nuodi va
hiéu qua st dung thtic an ctia cua tét hon khi cua
dugc cho an thiic an c6 bd sung Bacillus sp. Theo
Onn & ctv. (2013) bd sung Bacillus sp. vao nudc
uong au trung cua xanh hang ngay tu giai doan
Zoea 1 dén Zoea 5 v6i nong do 10° - 10* CFU/
mL da lam tang ty 1é song va su dong déu cta
du trung. B6 sung Bacillus sp. vao nudc v6i miic
1 - 2 x 10* CFU/mL da giup tang ty 1¢ song 4u
trung cua xanh so vé6i doi chiing (P < 0,05) (Talib
& ctv., 2017); hay b6 sung B. subtilis v6i mic
10° CFU/mL hang tuén vao nudc bé uong da
lam tang cac hoat tinh enzyme tiéu héda, rat ngan
thoi gian bién thai va tang ty 1é song ctia 4u trung
cua so v6i nhém khong st dung (Tran, 2018).
Tuong ty trén tom L. vannamei, viéc b sung
Bacillus gébm B. subtilis va B. licheniformis vao
nudc ao nudi tom véi nong do 5 x 10* - 1,5 x 10°
CFU/mL da anh hudng tich cuc dén téc do tang
trudng, enzyme tiéu hoda, trang thai chong oxy
héa, chi s6 mién dich, kha ning khang bénh &
tom nuoi, dong thoi, cai thién FCR va ty 1é séng
so v6i nhom déi chiing (Monier & ctv., 2023).

Bén canh bd sung probiotic truc tiép vao
nudc, bé sung probiotic vao thic an cho &u
trung thiy san cing dugc nhiéu tic gia quan
tam, nghién ctu va két qua cing cho dugc
nhiing hiéu qua tich cuc vé tang cuong kha ndng

khang bénh, ty 1¢ song, sinh trudng,... ctia doi
tugng nuoi. Két qua nghién ctu cua Yeh & ctv.
(2014) khi bS sung B. subtilis E20 & mtic t6i uu
10° - 10" CFU/kg thtic én cho cua xanh da cai
thién phan ting mién dich, kha ning khang bénh
va ty 1é song cta cua. Cho cua xanh giai doan
giong dn thiic dn c6 b6 sung B. subtilis DCU hodc
B. pumilus BP v6i nong do 10° CFU/g thtic an
trong 30 ngay tang ty 1é song cua khi cdm nhiém
v6i vi khudn V. parahaemolyticus trong 48 gio
(Wu & ctv., 2014).

Ziaei-Nejad & ctv. (2006) da phat hién
rang viéc b6 sung Bacillus sp. trong uong tom
Fenneropenaeus indicus 1am tang hoat tinh cua
cac enzyme tiéu hoa, s6 lugng vi khuén Bacillus
sp. trong duong rudt, ty 1é séng va toc do tang
truéng ctia tom. Mat khac, tom dugc cho an
Artemia lam giau bang Bacillus sp. (2,2 x 107
CFU/mL) ¢6 s6 lugng vi khudn Bacillus sp. trong
rudt cao hon so vé6i b8 sung probiotic vao nudc
bé uong (7,3 x 10° CFU/mL b3 sung hang ngay).
Tuy nhién, khong c6 su khac biét vé sinh trudng
vaty 1é séng ctia tom gitia hai ché d6 b6 sung khac
nhau nay. Tuong tu, Zokaeifar & ctv. (2012) da
nghién cttu bd sung hon hgp hai chung vi khuén
B. subtilis (L10 va G1) 6 hai nong d¢ tuong ting la
10° va 10* CFU/g thtic dn; két qua cai thién t6c do
tang trudng va ty 1é séng ctia tom (L. vannamei).
Bén canh dé, két qua nghién ctiu cta Xie & ctv.
(2019) ciing cho ring, bg sung probiotic hdn hgp
(B. subtilis, B. licheniformis va Lactobacillus sp.)
vao thtic an & nong do 2 g/kg thiic an cho tom
L. vannamei ting kha nang sinh trudng va mién
dich khong dac hiéu, thay d6i hinh thai rut
va hé vi khudn dudng rudt ctia tom. Mit khac,
Kewcharoen & Srisapoome (2019) cling cho
rang, bd sung B. subtilis vao thiic an & muic 107 va
10° CFU/kg thtc an cho tom L. vannamei, gitp
cai thién t6¢ do tang trudng, tang ty 1é chuyén ddi
thiic an, taing ddng ké phan Gng mién dich va cai
thién kha ning khang bénh phan trang trén tom.
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3.3. Mt d¢ vi khuén Vibrio sp. trong nudc va
trong rudt cua giong

Mat d¢ vi khudn Vibrio sp. tong s6 trong
nudc bé uong cua & ca 4 nghiém thic déu c6 xu
huéng tang dan theo thoi gian uong. Sau 28 ngay
uong, mat do Vibrio sp. tong s6 & cac nghiém
thtic dao dong tti 5,0 - 61,0 x 10> CFU/mL. Trong
d6, mét do Vibrio sp. c6 khudn lac xanh (KLX)

dao dong tii 1,1 - 48,2 x 10° CFU/mL, khudn lac
vang (KLV) dao dong ti 3,9 - 14,3 x 10* CFU/
mL. B6 sung probiotic lam giam dang ké mat do
vi khudn Vibrio sp. trong nudc (P < 0,05). Cu thé,
mat do Vibrio sp. tong s6, KLX va KLV th4p nhat
dugc tim thay & nghiém thtic AW va c6 su khac
biét so v6i nghiém thiic CT va AF (P < 0,05). Tuy
nhién, khong c6 su khac biét so v6i nghiém thic
AW - AF (P < 0,05) (Bang 3).

Bang 3. Mat d¢ Vibrio sp. tdng s6, khuén lac xanh (KLX) va khuén lac vang (KLV) trong nuéc bé

uong cua giéng

Mat do6 Vibrio trong nuéc (CFU/mL)

Chi s6 Nghiém thtic - - - -
7 ngay 14 ngay 21 ngay 28 ngay
CT 3,9£0,7° 17,1 £5,8 42,7 £9,8 58,7 £ 10,4°
Vibrio AsW 1,5+ 0,5 2,3+0,8° 3,8 +£0,9° 5,0 £0,9°
téng s6 (x 10%) AW - AF 1,9 £0,6* 2,5+0,9 3,9+0,7¢ 6,1 £ 1,6
AF 3,6 £0,5 20,7 £ 4,6 43,1+ 4,5 61,0 £7,7°
CT 2,3+0,5° 11,9 +5,2° 32,0 10,3 48,2 +10,7°
AW 0,4 0,3 0,5+0,2¢ 1,0 £ 0,4* 1,1 £0,4°
KLX (x 10%)
AW - AF 0,5+0,2¢ 0,9 £ 0,4° 1,0 £ 0,4* 1,5+ 1,0°
AF 2,2£0,3° 13,8 £ 3,2 29,9 +4,8° 46,7 + 6,9
CT 1,7+0,2° 5,2 +2,0° 10,7 +4,7° 10,4 + 4,6
AW 1,1+0,3° 1,8 +0,6° 2,8+0,5° 3,9+1,2
KLV (x 10?)
AW - AF 1,4 +0,5® 1,7 + 0,6* 3,0 £0,6° 4,5+ 1,3
AF 1,3+0,3® 6,9 +2,4° 13,2 + 3,7 14,3 £ 5,0°

Ghi chii: Gid tri dugc trinh bay la Trung binh + d¢ léch chudn. Cdc chii cdi a, b khdc nhau trén ciing
mot cot biéu thi sy khdc biét c¢6 y nghia thong ké gitia cdc nghiém thiic (P < 0,05). CT: nghiém thiic doi
chiing khong sit dung probiotic; AW: nghiém thiic bo sung probiotic vao nudc; AW - AF: nghiém thiic
bd sung probiotic vao nudc + tron thiic an; AF: nghiém thiic trén probiotic vao thiic dn.

Tuong tu, mat d6 Vibrio sp. téng s6 trong
rudt cua giong & ca 4 nghiém thic déu tang dan
theo thoi gian uong. Sau 28 ngay uong, mét do
Vibrio sp. tong s6 trong rudt cua giéng dao dong
tu 3,4- 9,8 x 10* CFU/g, KLX dao dong tu 0,5
- 7,7 x 10* CFU/g, KLV dao dong tui 2,2 - 3,3 x
10* CFU/g. Su bé sung probiotic da lam giam
mét do Vibrio sp. téng s6 so v6i nghiém thiic d6i
chiing (P < 0,05). Dac biét, mat do Vibrio sp. co
KLX trong rudt cua giong thap nhit dugc tim

thdy & nghiém thiic AF, ké dén 1a AW - AE, AW
va thdp hon c6 y nghia thong ké so v6i nhém &
nghiém thuc CT (P < 0,05). Tuy nhién, khong
c6 su sai khac c6 y nghia vé mat do Vibrio sp.
KLX giia 3 nghiém thtic c6 bé sung probiotic.
Ngugc lai, mat do Vibrio sp. KLV thip nhat dugc
tim thdy & nghiém thic CT (P < 0,05); nhung
mat do Vibrio sp. KLV khong sai khac c6 y nghia
gitia cac nghiém thtic c6 b sung probiotic & cac
phuong phap khac nhau (P < 0,05) (Bang 4).
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Bang 4. Mat d¢ Vibrio sp. tong s6, khuén lac xanh (KLX) va khuén lac vang (KLV) trong rudt cua xanh

Mét 46 Vibrio trong rudt (CFU/g)

Chi's0 Nghiém thiic 7 ngay 14 ngay 21 ngay 28 ngay

Vibri CT 1,6 + 0,3 3,8 +0,5¢ 59 +0,7° 9,8 + 0,9
vro. AW 14 £04° 3,1£0,3 3,5£0,5° 43£0,8
tong so AW - AF 1,2+ 0,3 1,8 + 0,4 2,9 +0,6° 3,4+ 0,5
(x10%) AF 1,5+ 0,1° 2,2+ 0,6° 33 +0,3° 39+ 0,7°
CT 1,0 + 0,2 2,2 40,3 4,4 +0,9° 7,7 +1,2°
AW 0,4 +0,1° 1,3+0,3 1,1 +0,4° 1,3+ 0,5

KLX 1 4 bl bl bl bl bl bl bl bl
(x10%) AW - AF 0,3 +0,1° 0,5+ 0,2° 0,4 +0,2° 0,7 + 0,2°
AF 0,4 +0,2° 0,6 + 0,2 0,6 + 0,3 0,5 + 0,3°
CT 0,5+ 0,2° 1,7 + 0,2 1,5 + 0,4° 2,2 +0,5°
AW 1,0 + 0,3 1,8 + 0,3 2,4 +0,4° 3,0+ 0,5

KL 1 4 bl bl bl bl bl bl bl bl
V (x10%) AW - AF 0,9 +0,2° 1,3 +0,2¢ 2,5+ 0,5 2,7 + 0,5%
AF 1,1 +0,2x10** 1,7 +0,4% 2,7+ 0,3 33+0,7°

Ghi chii: Gid tri dugc trinh bay la Trung binh + d¢ léch chudn. Céc chii cdi a, b, ¢ khdc nhau trén
cung mot ¢t biéu thi sy khdc biét c6 y nghia thong ké giita cdc nghiém thiic (P < 0,05). CT: nghiém thiic
doi chitng khong sii dung probiotic; AW: nghiém thiic b sung probiotic vao niuéc; AW - AF: nghiém
thiic b sung probiotic vao nudc + tron thiic dn; AF: nghiém thiic trén probiotic vao thiic dn.

Theo Rengpipat & ctv. (1998) Bacillus sp.
dugc coi la tac nhan sinh hoc gitp han ché bénh
do Vibrio spp. gay ra trong hé théng nudi thuay
san. Cac probiotics chtia Bacillus sp. chu yéu da
dugc bd sung vao thiic an hoac bd sung truc tiép
vao nudc déu mang lai hiéu qua nhu cai thién
tang trudng, giam chi phi san xudt, cai thién
phan ting mién dich va kha nang chong chiu cac
diéu kién moi truong khac nghiét va dich bénh
ctia dong vat thuy san (Rahman & ctv, 2021).
Trong nghién ctiu nay, sy suy giam ctia mat do vi
khudn Vibrio sp. & cac nghiém thuc c6 bd sung
probiotic c6 thé do cac chung Bacilus sp. ¢é trong
ché phdm sau khi vao bé uong hodc rut cua da
lam thay d6i hé vi sinh vat trong nudc va rudt
cua giong thong qua viéc tao moi truong thuan
lgi cho cac chung vi khudn ¢6 1¢i phét trién. Cac
chting nay c6 thé tiét ra cac chit héa hoc c6 kha
nang uc ché sy phat trién cua Vibrio sp. hodc
canh tranh dinh dudng va gia thé cta chung. B.
subtilis da dugc bao cdo 1a phat trién manh trong
rudt ctia dong vat giap xac (MacFaddin, 2000)
tao ra cac quan thé vi khudn hiu ich tiét ra cac
chat héa hoc tic ché hodc tiéu diét, canh tranh
dinh dudng hodc gia thé bam ctia cac quan thé
vi khudn khéac (Fredrickson & Stephanopoulos,

1981; Verschuere & ctv., 2000). Theo Wu & ctv.
(2014), bd sung B. subtilis vao thtic dn cho cua
xanh da giup tang kha nang mién dich, kha niang
khang bénh & cua chéng lai bénh do tic nhan
Vibriosis khi cdm nhiém v6i V. parahaemolyticus.
Tuong tu, Onn (2016) cing két ludn rang, su
dung probiotics c¢é chtia Bacillus sp. da gitp
giam luong V. parahaemolyticus gay bénh trén
au trung cua Scylla sp. Bén canh do, nghién ctiu
ctia Tran (2018) clng cho két qua tuong ty, &
nghiém thtic c6 b6 sung probiotic vao nude gitp
tic ché Vibrio sp. 6 muc thip va 6n dinh & mtc
an toan cho 4u trung cua xanh (tu 0,3 - 1,32 x
10 CFU/mL).

Trong két qua nghién ctiu nay, b6 sung
probiotic lam gidm ding ké mat do Vibrio sp.
téng s6 va KLX trong nudc, dac biét & nghiém
thiic AW va AW - AF Diéu nay c6 thé la nguyén
nhan giai thich cho ty 1é séng ctia cua gidng tang
& cac nghiém thuc c6 bd sung probiotic ¢ chia
B. subtilis va B. lateosporus. B&i khudn lac xanh
la tdc nhan giy bénh & 4u trung cua bién va
thudng gay chét hang loat ¢ giai doan au trung
va Megalopa, st dung Bacillus sp. da cai thién ty
1 séng ctia du trung cua xanh va tic ché sy phat
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trién ctia Vibrio sp. xanh (Talib & ctv., 2017).
Tuong tu, theo Durga (2020), st dung probiotic
(chtia 11 loai Bacillus sp.) xti 1y ao va b6 sung vao
thtic an nuoi tdm L. vannamei lam giam mat do
Vibrio sp. téng s6 va KLX trong nudc, tram tich
va trong rudt tom.

3.4. S0 b hach toan hiéu qua kinh té

So v6i nhém dai chung, cic bé c6 su dung
probiotic khoéng lam thay déi dang ké vé t6ng
chi phi san xuét (Bang 5). Trong khi, b6 sung
probiotic giup cai thién ddng ké doanh thu, lgi
nhudn va ty sudt 1gi nhuin trong uong gidng
cua xanh. Trong do, st dung phuong phap két
hogp gitia b6 sung truc tiép probiotic vao nudc va

tron vao thic dn cho hiéu qua kinh té cao nhit
(dat lgi nhuén 1.295.750 d6ng/3 bé va ty sut loi
nhuén 58,28%). Gia thanh cua giéng cao nhét &
nghiém thic d6i chiing (2.575 d6ng/con) va thap
nhét & nghiém thic bd sung probiotic vao nudec
va vao thtic an (1.895 dong/con). Bdi su bd sung
probiotic da lam tang san lugng cua giong thu
hoach so v6i nhom doéi ching. Giia cac nhom
bé c6 st dung probiotic & cac phuong phap khac
nhau khong c¢6 su chénh léch 16n vé doanh thu,
lgi nhuén va ty sudt lgi nhuén. Do d6, buéc dau
c6 thé khing dinh st dung probiotic lam ting
hiéu qua kinh té trong uong giéng cua xanh va
khong c6 su khéac biét dang ké khi sti dung & cac
phuong thtic khac nhau.

Bang 5. Hiéu qua kinh t€ sti dung probiotic trong giong uong cua xanh

N6 bon S6 Pon Nghiém thtic

of dung vi lugng  Gid(VNP) T AW AW-AF __ AF
Con giéng con 2.700 400 1.080.000 1.080.000 1.080.000 1.080.000
Thuic dn (Rudc) kg 12 25.000 300.000 300.000 300.000 300.000
Probiotic xti Iy nu6c ~ mL 360 170 61.200
(2 mL/m?)
Probiotic xti Iy nu6c ~ mL 720 170 122.400
(4 mL/m?)
Probiotic tron thiic an  mL 70 170 11.900
(20 mL/kg)
Probiotic tron thiican  mL 140 170 23.800
(40 mL/kg)
Chrorine xt ly nudc kg 0,5 40.300 20.150 20.150 20.150 20.150
Dién nudc bé 3 50.000 150.000 150.000 150.000 150.000
Kh4u hao tai san bé 3 100.000 300.000 300.000 300.000 300.000
Cong cham séc bé 3 100.000 300.000 300.000  300.000 300.000
Téng chi dong 2.150.150 2.272.550 2.223.250 2.173.950
S6 lugng cua giong con 835 1.118 1.173 1.033
thu duoc
Gia thanh cua giong  con 2.575 2.033 1.895 2.105
Gia ban dong 3.000 3.000 3.000 3.000
T6ng thu dong 2.505.000 3.354.000 3.519.000 3.099.000
Lgi nhuén dong 354.850 1.081.450 1.295.750  925.050
Ty sudt lgi nhudn (Lgi % 16,50 47,59 58,28 42,55
nhuéin/Chi phi)

Ghi chii: CT: nghiém thiic d6i chitng khéong sii dung probiotic; AW: nghiém thiic b8 sung probiotic vao nuéc;
AW - AF: nghiém thiic b8 sung probiotic vao nudc + tron thiic dn; AF: nghiém thiic tron probiotic vao thiic dn.
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4. Két Luan

BG sung probiotic chita Bacillus (B. subtilis,
B. laterosporus) vao nudc hodc két hop tron vao
thiic dn da giup cai thién chat lugng nudc (giam
NH3, NO2-) trong bé uong cua gidéng. Dong
thoi, lam tdng téc do tang trudng, ty 1¢ song (ting
6,92 - 12,51%), nang sudt (tang 23,7 - 40,5%) va
tao dan cua giéng dong déu hon. Probiotic con
lam gidm mat d6 vi khuén Vibiro sp. trong nudc
va rudt ctia cua, han ché mam bénh.

L&i Cam Doan

Toi xin cam doan cong trinh nghién ctiu
la cong trinh nghién ctiu khoa hoc ctia ban than
va cac cong su. Cac so liéu, két qua dugc trinh
bay trong bai bao nay la trung thuc va chua dugc
ai cong b trong bat ky cong trinh nghién ctu
nao trudc day.

Lo6i Cam On

Nhém tac gia bay té long biét on t6i Trung
tam Giéng nong nghiép Binh Dinh da ho trg co
s& vat chat, trang thiét bi cho nghién ctiu. Cam
on Ban cht nhiém dé tai “Nghién ctiu giai phap
luu gitt qua dong mot s6 giong thiy san co gia tri
kinh té cao phuc vu giong cho vu nudi sém sau la
6 vung dam pha Tam Giang - Cau Hai tinh Thuia
Thién Hué” da ho trg kinh phi thuc hién nghién
ctiu nay (Ma dé tai: B2023 - DHH - 23).

Pao bic boi Véi Pong Vat

Nghién ctiu nay dugc thuc hién tuan thu chét
ché cac diéu luat va quy dinh vé€ quyén dong
vat. bugc hdi dong Animal Ethics trudng Dai
hoc Nong Lam, Pai hoc Hué kiém duyét va cép
chling nhén theo s6 tham chiéu: HUVN0029:
thang 10 nam 2023.
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ABSTRACT

The objective of this study was to evaluate the current situation
of feeds and daily rations in household beef cattle farms (HBCFs)
in some districts of Lam Dong province (LD), Vietnam. Ninety
HBCFs were chosen from Cat Tien, Don Duong and Duc Trong
districts (10 households/commune and 03 communes/district) to
implement the survey by pre-printed questionnaires and direct
interview as a cross-sectional study model through Participatory
Rural Appraisal (PRA) method. The results showed that straw
(96.67%) and elephant grass (82.22%) was the two most used
kinds of roughage in HBCFs (P < 0.001), while complete feed
(52.22%) and rice bran (32.22%) were the most commonly used
concentrates (P < 0.001). The average grassland area in HBCFs
was 1,443 m?/household and there has been no difference among
districts in LD (P > 0.05). Daily diets in HBCFs consisted of a
diverse combination of roughage (elephant grass, natural grass,
silage, straw and other agricultural by-products) and concentrates
(complete feed, rice bran, maize bran and by-products) with an
estimated roughage : concentrate ratio of 74.84:25.14 (P < 0.01).
Total mixed ration (TMR) feeding method is currently not applied
in HBCFs and farmers feed beef and cows by their own estimation
without specific nutritional criteria. Additionally, feed storage
conditions were generally inadequate and the handling of spoiled/
moldy feeds is needed more attention.

Cited as: Nguyen, H. T,, Nguyen, L. V,, Pham, T. P, Dang, D. H., Nguyen, N. M. T,, & Dang, A. N.
T. (2025). Current situation of feeds and daily rations in beef cattle production on household farms
in some districts of Lam Dong province. The Journal of Agriculture and Development 24(5), 71-81.
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1. D4t Van Dé

Lam Pong la mot trong cac tinh c6 nén chan
nudi bo phat trién ctia nudc ta da hudng tng
chuong trinh lai hoa dan bo va nang cip cac
giéng bo lai cao san véi tdng dan bo tang nhanh

TOM TAT

Nghién ctiu nham dénh gia thuc t€ cic vé vin dé lién quan thiic
dn va khéu phén dn hing ngay trong chan nudi bo thit nong ho
(CNBTNH) tai mot s6 huyén thudc tinh Lam Dong, Viét Nam.
Téng 90 ho CNBT dugc chon ti huyén Cat Tién, Don Duong va
biic Trong (10 ho/xa va 03 xa/huyén) dé€ thuc hién diéu tra bang
bang khao sat va phong vén truc tiép theo mo hinh nghién ctiu
cat ngang thong qua phuong phéap diéu tra tiéu chudn nong thon
c6 su tham gia cia nguoi dan (PRA). Két qua cho thdy & nhom
thiic an tho thi rom (96,67%) va cd voi (82,22%) 1a hai loai thuc
liéu dugc st pho bién nhdt 8 CNBTNH (P < 0,001), trong khi cam
hén hgp (52,22%) va cam gao (32,22%) 1a thic an phé bién nhat
& nhém thtic dn tinh (P < 0,001). Dién tich dong cé trung binh &
CNBTNH la 1.443 m*/h¢ va khong c6 su khac biét gitia cic huyén
(P> 0,05). Khiu phan dn 6 CNBTNH da két hgp da dang tu thuc
dn tho (co voi, ¢d tu nhién, thic dn G chua, rom va cic phu phdm
ndng nghiép) va thiic dn tinh (cam hoén hogp, cam gao, bot bap va
cac phu phidm) véi ty 1é tho:tinh udc tinh 1a 74,84:25,14 (P < 0,01).
Phuong phép cho an khéu phan thtc &n hon hgp hoan chinh
(TMR) hién chua dugc dp dung tai cac h¢ chan nuoéi bo thit va
ngudi chan nudi ty udc lugng thanh phan thtic an cho bo (chua
c6 tiéu chudn cho dn). Ngoai ra, diéu kién bao quan thiic én cing
chua dam bao, do d6 khuyén nghi viéc xt ly thic dn bi hu/moc
can quan tam hon (P < 0,01).

trong nhiing ndm qua, va déng vai tro quan
trong trong su phat trién chung ctia nganh chan
nuoi bo thit ca nude (Nguyen & ctv., 2024). Két
qua khdo sat ctia Nguyen & ctv. (2024) cho thay
quy md chan nuoi bo thit nong ho (CNBTNH)
¢ Lam Dong tii 1 - 5 con/hd dang c6 xu hudng

Tap chi Nong nghiép va Phdt trién 24(5)

www.jad.hcmuaf.edu.vn


mailto:hai.nguyenthanh@hcmuaf.edu.vn

Trudng Pai hoc Nong Lam TP. H6 Chi Minh

73

giam xudng trong khi quy mé tii 6 - 10 con/
ho dang c6 xu hudng ting lén va cic giong bo
thit lai cao san dang dan chiém uu thé (lai BBB,
Charolais, Sindhi,....) trong co cdu dan va da bt
dau ap dung quy trinh v6 béo bo thit trude khi
xudt ban. Do dd, cé rat nhiéu co héi va tiém nang
dé€ phat trién nganh chin nuo6i bo thit & Viét Nam
noéi chung va CNBTNH & Lam Pong noi riéng
trong thoi gian t6i, mac du cling con nhiéu han
ché can cai thién dé€ chin nuodi bo thit cao san
c6 thé phat trién bén viing nhu trién vong ctia
nganh (Nguyen & ctv., 2024).

Nguon thic dn tho xanh dang bi thiéu trdm
trong, ddc biét 1a vao mua kho (Nguyen & ctv,,
2021a) do dién tich dat trong cé dang dan bi thu
hep cuing gia nhép cac nguyén liéu thic an chan
nuoi ting cao (Hoai, 2022) da, dang va sé anh
huong rat I6n dén chdn nuéi bo trong nudc. Hon
niia, thic dn va khdu phan la mét trong nhiing
thanh t6 quan trong anh hudng truc ti€p dén
sinh trudng, stic khoe va hiéu qua trong chan
nuoi bo thit. Gan day da c6 nhiéu nghién ctu
danh gid vé thiic an va khiu phéan an cua bo thit
& mot sO tinh nudc ta nhu Pak Lak (Ngo & ctv,,
2022), Quang Binh (Hoang & ctv., 2009) hay
Tién Giang (Nguyen & ctv., 2021b) nhung chua
c6 nghién ctu nao vé van dé nay & tinh Lam
bong. Do vy, muc tiéu clia nghién ctiu nham
danh gia thuc trang vé ngudn thiic dn va khiu
phén an hing ngay trong CNBTNH tai mot s6
huyén thudc Lam Pong d€ 1am co s& gop phan
cho nhiing dinh huéng phat trién CNBTNH bén
viing trong tuong lai.

2. Vat Liéu va Phuong Phap Nghién Ciu
2.1. Thoi gian va dia diém

Khao sat dugc thuc truc tiép tai cac ho chan
nuoi bo thit (CNBT) tai 03 huyén thu¢c tinh
Lam Dong tli thang 06 dén thang 09 nam 2024.

2.2. Phuong phap
2.2.1. Céch tiép can

St dung s6 liéu diéu tra hoéi ctiu: Tu nhiing
s0 liéu bao cdo dugc luu giti vé chan nudi bo thit
tai 03 huyén thudc tinh Lam DPong d€ ude tinh
6 lugng ho chan nuodi (cd mau) duge diéu tra
phong van truc tiép.

Thu thap thong tin qua diéu tra phong van
truc tiép bang phiéu khao sat tai cic ho CNBT &
mot s6 huyén thuoc Lam Dong.

2.2.2. Phuong phap chon mau va khao sat

Tién hanh thuc hién diéu tra phong van truc
tiép tai cac ho CNBT béng bang ciu hoi khao sat
da dugc bién soan.

Phuong phdp chon mau: Tién hanh chon
mau theo phéan cdp. Trong d6, cap 1 1a mot s6
huyén thudc Lam Dong, cap 2 1a mot s6 phuong/
xa thudc moi huyén va cép 03 la mot s6 ho trong
modi phuong xa. Cu thé, tong 90 ho chin nudi
bo thit (n = 90) sé dugc khao sat mot cach ngau
nhién trén dia ban tinh Lam Pong tai 03 huyén
(Cat tién, Duc Trong va Pon Duong) véi 03
phuodng/xa cho moéi huyén va 10 ho CNBT cho
moi phuong/xa theo phuong phap 14y mau mot
cach ngau nhién.

2.3. Cac chi tiéu khao sat

- Cac loai thuc liéu st dung lam thtic an cho
bo thit & cac hd chin nudi tii d6 phan loai cac
thuc liéu thic an (thtic an tho, tinh va bé sung).

- Dién tich trai va dong co dé€ tinh toan dién
tich dong co/ho (m*/ho) hay dién tich dong co/
bo thit (m?/con).

- Céc chi tiéu lién quan dén khiu phan én:

+ Mot s6 chitiéu lién quan thiic dn tho va tinh.
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+ Ty 1é thic an tho:tinh trong kh&u phén:
Dua vao két qua khao sat vé lugng cho an cua
tting thuc liéu/ngay d€ udce tinh ty 1é nhém thic
an tho va tinh.

+ Cac chi tiéu lién quan dén st dung ure, da
liém va nudc udng.

+ Phuong phap cho én, s6 14n cho dn va bao
quan thic an.

2.4. Xu ly s6 liéu

S6 liéu dugc xu 1y bang Minitab 16.2 theo
nghién ctiu cat ngang. Céc gid tri trung binh

(X+ SD) dugc so sanh bing phuong phap
phan tich phuong sai (ANOVA) theo sau
bing tric nghiém Tukey, va cac gia tri dinh
tinh (%) dugc so sanh bang tric nghiém
x2 hodc chinh xac Fisher v6i khac biét cé y
nghia P < 0,05.

3. Két Qua va Thao Luéin

3.1. Cac chi tiéu lién quan thic an va dién
tich dong co

Bang 1. Ty 1¢ cac loaithtic dn phd bién tai cac h¢ chin nu6i bo thit (n = 90)

Nhoém thtc an Loai Ho % p
Rom 87 96,67°
Cé voi 74 82,22°
Co tu nhién 32 35,56°¢
Tho Day lang 25 27,78 < 0,001
Phu phdm cay bap 9 10,00¢
Thtic an @ chua 8 8,89de
Phu phi4m th4n ngonla mia 2 2,22¢
Cém hoén hgp 47 52,222
Cam gao 29 32,22°
Khoai lang loai 16 17,78¢
Tinh Bi d6 loai 10 11,114 < 0,001
Bot bép 5 5,56
Ba dau nanh 4 4,444
Chio niu 2 2,22¢
Khoang 3 3,33
BG sung 0,621
Premix 1 1,11

“*Cdc ty 1¢ trong ciing mot cit 6 mdi nhém c6 cdc chit cdi khdc nhau chi sy khdc bigt ¢6 y nghia (P < 0,001).
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O nhém thiic in tho thi rom (96,67%) va cd
voi (82,22%) la hai loai thuc liéu dugc sti phd bién
nhdt hién nay 6 cac ho CNBT (P < 0,001; Bang 1)
so véi cac loai thuc liéu khac trong nhom, tuong
ty v6i két qua khao sat gan day 6 Tién Giang
(Nguyen & ctv., 2021b). Nhém thtc an tinh thi
cam hoén hop (52,22%) va cam gao (32,22%) la
thiic dn dugc cdc ho CNBT sti dung phd bién (P <
0,001), két qua nay tuong tu véi cac khao sat gan
day (Hoang & ctv.,, 2009; Nguyen & ctv., 2021b).
Thic an b3 sung dang khoang (3,33%) va/hay
premix (1,11%) cting dugc st dung 6 CNBTNH.
Bén canh d6, mot s6 lugng CNBTNH da bat dau

stt dung déay lang (7,78%), phu phim tu cay bap
(10,00%), than ngon 14 mia (2,22%), khoai lang
loai (17,78%) va/hay bi do loai (11,11%) lam thic
an cho bo thit. Nhu vy, nguoi chdn nudi bo thit
6 Lam Dong da tdn dung ngudn phu phdm nong
nghiép co san tai dia phuong, tuong tu véi khao
sat & bak Lak (Ngo & ctv., 2022), Quang Binh
(Hoang & ctv., 2009) hay Tién Giang (Nguyen &
ctv., 2021b) nham giai quyét van dé thiéu thiic an
thd xanh dang dién ra do dong cd ngay cang bi
thu hep va phu phdm n6ng nghiép dang bi bo phi
(Nguyen & ctv., 2021a; 2021c¢).

Bang 2. Dién tich (DT) dat trong co va dién tich dong co cdn cho mdt con bo ctia nhiing h trong co voi

Huvé Tong dién tich DT dongcd % DT dong cdo/ DT dong co/ Niéng sudt co trong*
uyén . . . x <

¥e trai (m?/ho) (m?/ho) tong DT trai bo (m?) (tdin/ha/nam)
Cat Tién 1.941 + 1.267 1.879 +1.222 96,97 + 3,12 331,5*+367,9 201,7 + 24,9
(29 ho)

Don Duong  1.458 £2.087 1.378 +£2.005 95,01 £5,06 178,9*+137,0 203,7 + 33,8
(27 ho)

buc Trong 862 = 595 839 + 586 96,81 +1,91 176,1*+110,4 208,3 + 30,9
(18 ho)

Tinh chung 1.502 +1.558 1.443 + 1.501 96,22 + 3,83  238,1 +£259,1 204,1 + 29,6
p 0,066 0,065 0,122 0,043 0,760

“0Cdc trung binh trong ciing mot cit c6 cdc chit cdi khdc nhau chi sy khdc biét ¢6 y nghia (P < 0,05). DT: Dié¢n

tich; *Cé voi dang trong dé nuéi bo thit & dia phuong.

Dién tich dong cé trung binh & cac ho CNBT
6 Lam Dong la 1.443 m*/h¢ va khong khac biét
gitia cac huyén (P > 0,05; Bang 2), két qua nay hoi
thap hon so vé6i két qua khao sat 6 Tién Giang
dat 1.700 m?*/h¢ (Nguyen & ctv., 2021b) c6 thé
do Lam Dong 1a viing ¢6 ngudén phu phdm ndéng
nghiép doi dao (Nguyen & ctv., 2021¢; 2024) vé6i
nhiéu diéu kién ty nhién va khi hau thuan lgi
(Ngo & ctv.,, 2022). Dién tich dét trong co/tdng

dién tich trai trung binh la 96,22% va khong khac
biét gitia 03 huyén (P > 0,05). Nang sudt cd xanh
thu hoach trung binh 204,10 tan/ha va khong
khac biét gitia 03 huyén (P > 0,05), nhung két
qua nay cho thdy ndng ctia co6 voi trong & Lam
bong cao hon khi tréng & Ha Noi (trung binh
79,43 tan/ha) (Nguyen & ctv., 2017) c6 thé nho
diéu kién tu nhién va khi hau thuan lgi (Ngo &
ctv., 2022) phu hgp cho sy phat trién ctia co.
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3.2. Cac chi tiéu lién quan khau phan

Bang 3. Nhom thtic dn tho trong khiu phin

Chi tiéu Phin nhom Hob % P
Co voi 7 87,50*
Loai thiic an 0 chua (8 ho) 0,010
Co voi va déy lang 1 12,50°
o Ty trong 7 87,50°
Nguon goc co u chua (8 ho) 0,010
Mua 1 12,50P
) Mua 63 72,41?
Nguon gbc rom lua (87 ho) ) < 0,001
Tu trong 24 27,59
Ty do 83 95,40
Miic cho dn rom (87 ho) < 0,001
Gidi han 4 4,60P
Co 87 100,00?
Xt ly rom trudc cho dn (87 ho) < 0,001
Khong 0 0,00°
Tu do 22 88,00°
Miic cho an day lang (25 ho) < 0,001
Giéi han xxxx'3 12,00°
Ty trong 9 36,00°
Ngudn gdc day lang (25 ho) Xin tti cac ho khac 1 4,00° < 0,001
Caz2 15 60,00?
Ty trong 2 22,22
N A N h hA7 A bnﬁ
UOT SOCPAUPRAM CAYDIP x4 tit céc ho khéc 2 22,22 0,386
(9 ho)
Caz2 5 55,56
o ) R Tu trong 1 50,00
Nguon goc phu phdm than ) L
Viia ty trong va xin tl cac 1 50,00 1,000

ngon 14 mia (2 h) ho khi
0 khac

“vCdc ty I¢ trong cting mgt cot c6 cdc chit cdi khdc nhau 6 méi chi tiéu chi su khdc biét ¢6 y nghia (P < 0,05).

Co voi la nguyén liéu dugc cac ho CNBT st
dung lam thtic an @ chua phd bién nhat (87,50%)
va chu yéu la tu trong d€ u (87,50%) (Bang 3; P <
0,05). Rom dugc cac ho CNBT st dung cht yéu
la mua vé (72,41%; P < 0,001), dugc cho an ty do
chit khong gi6i han s6 lugng (95,40%; P < 0,001)
va chi cho an rom thd chua qua xu ly (100%;
P < 0,001). Gan day, nhiéu tdc gid chiing minh
rdng c6 nhiéu phuong phép xt ly rom tiém ning
trudc khi cho bo an 13 cin thiét d€ cai thién chit

lugng va kha nang tiéu hoa (Sarnklong & ctv,,
2010; Aquino & ctv., 2020), tti d6 cai thién hiéu
qua chuyén hoa thtic an, sinh trudng va hiéu qua
kinh té (Nguyen, 2004; Polyorach & Wanapat,
2014), nhung thyc t€ cac h9 CNBT van chua ap
dung. Day khoai lang la phu phdm dugc st dung
nuoi bo dang cho an tu do (88,00%; P <0,001) c6
nguon goc tli ngudn ctia nha va xin ti cac ho c6
trong khoai lang (60,0%; P < 0,001).
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Bang 4. Nhom thiic an tinh trong khiu phan

Chi tiéu Phan nhom Ho % P
Nguodn goc cam hénhgp ~ Mua 47 100,00°
) o < 0,001
(47 hd) Ctia nha 0 0,00°
o __ Cam nudi bo thit/vd béo 46 97,87¢
Loai cdm hon hgp (47 ho) ] < 0,001
Cam heo 1 2,13P
Newbn o ci oo Mol 12 41,38
uén gbc cam gao
. ?) 8 & Ciia nha 2 6,90" < 0,001
0
’ Ca2 15 51,72°
o ] ~ Chanha 10 62,50°
Nguon gbc khoai lang loai
. Mua 5 31,25* 0,003
(16 ho) !
Caz2 1 6,25P
Muic cho dn khoai lang loai Tu do 10 62,50 0.157
(16 ho) Gié6i han 6 37,50 ’
Ngudn gbc bi ddloai (10  Chanha 3 30,00 0.074
ho) Cua nha va xin tii cdc ho khéc 7 70,00 ’
Mtic cho dn bi ddloai (10 Tu do 6 60,00 0371
ho) Gi6i han 4 40,00 ’
Mua 3 60,00
Ngudn g6c bdt bap (5 hd 0,999
& 8 dtbap (5 ho) Ctia nha 2 40,00
Nguon gdc ba dau nanh Mua 3 75,00
A , R 0,486
(4 ho) Caa nha 1 25,00

“vCdc ty 1¢ trong cting mot cot c6 cdc chit cdi khdc nhau 6 méi chi tiéu chi su khdc biét c6 y nghia (P < 0,05).

Céam hén hgp dugc cac ho CNBT dung cé
nguon goc chinh la mua ngoai (100%) (Bang 4; P
< 0,01) va da s6 chu CNBT chon mua ding cam
nuo6i bo thit/vé béo (97,87%; P < 0,01). Cam gao
dugc cac ho CNBT dung cé ngudn goc chinh la
mua ngoai (41,38%) hodc két hgp véi ctia nha
(51,72%; P < 0,001). Khoai lang loai dugc cac
ho CNBT dung cé ngudn goc chinh la ctia nha
(62,50%; P < 0,01) va dudc cho dan mét cach ty
do (62,50%; P > 0,05). Bi do loai dugc cac hd
CNBT dung c6 ngudn goc chinh 1a cia nha két
hop xin ti cac ho trong bi dé khac (70,00%; P >
0,05) va dugc cho dn mdt cach tu do (60,00%; P
> 0,05). Nhu véy, ngudi CNBT & tinh Lam Dong

da tan dung dugc cac nguén phu phdm sin cd
& dia phuong dé€ lam thic dn bén canh cac loai
thuc liéu chinh théng d€ c6 thé tiét kiém chi
phi trong CNBT.

Tu qué khao sat vé lugng cho an cta tiing
thuc liéu/ngay d€ udc tinh ty 1é thic an tho va
tinh cho théy ty 1¢ thic 4n tho trong kh4u phan
an trong CNBTNH tai Lam Dong chiém 74,86%
va cao hon nhiéu so véi thic an tinh (25,14%;
P < 0,001). Nhu vay, trong CNBTNH hién nay
thi nhém thic an tho van la chiém ty 1é cao hon
nhiéu so v6i nhém thic an tinh, ngugc lai véi ty
1é¢ dang ap dung trong chan nuoi bo stia ndong hd
(tho:tinh 1a 43,35:56,65) (Nguyet & ctv., 2017).
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3.3. Céc chi tiéu lién quan st dung ure, da liém va nudc uéng nuoi bo

Bang 5. Viéc sti dung ure, da 1iém va nuéc uéng

Chi tiéu Phan nhém Ho % p
Cé 0 0,00°
St dung ure . < 0,001
Khong 90 100,00?
Cé 3 3,330
St dung da lié ’ < 0,001
tng datiem Khéng 87 96,67°
Ty lam 0 0,00
Ngudn gbc da lié ) 0,100
guon goc da liém Mua 3 100,00
B , Nudc giéng 89 98,89
Ngu6n nudc Nuéc song ] L1 < 0,001
Miéng u6ng 5 5,56
, Bé nudc udng 9 10,00°
Hinh thtic cho ué ,001
inh thtic cho uong Thuing/thau nhua 76 84,44 <000
Voi/Num udng tu dong 0 0,00¢
Tu do 34 37,78°
S6 1an cho udng 1 lan/ngay 52 57,782 < 0,001
2 lan/ngay 4 4,44°

“<Cdc ty I¢ trong cting mot cit cd cdc chit cdi khdc nhau & moi chi tiéu chi sy khdc biét ¢6 y nghia (P < 0,001).

Két qua Bang 5 cho thdy ure chua dugc ap
dung trong CNBTNH (0,00%; P < 0,001) mdc
du ure dugc khuyén cdo st dung nham cai thién
gia tri protein tho cho bo (Dinh, 2018). Phan I6n
cac ho van chua st dung da liém (96,97%; P <
0,001) va & nhiing h¢ c6 dung thi toan bd la mua
ngoai (100,00%; P > 0,05), nguyén nhan c6 thé

Bang 6. Phuong phap cho dn

do ngudi chan nuodi khong biét hodc khi mua san
sé thuan tién hon. Nudc cho bo udng chu yéu
la ti nudc giéng khoan (98,89%; P < 0,001), qua
viéc tan dung thau/thung dé€ chitia nudc udng tai
chuong (84,44%; P < 0,001) va thudng cip nudc
1 lan/ngay (57,78%; P < 0,001).

3.4. Phuong phap cho an va bao quan thic an

Chi tiéu Phin nhom Hb % p
] . Truyén thén 90 100,00?
Phuong phap cho an TM}II{ & 0 0,00° < 0,001
Viéc phéi hop khau phan -8 P han mém 0 0,00° <0,001
Tu ubc lugng 90 100,00?
X 18 s 1a . 60 66,67*
S6 1an cho an (lan/ngay) ) 30 33,33 < 0,001
Kh&u phéan an chuyén biét  Céo 3 3,33 <0.001
cho v6 béo Khong 87 96,67° ’
Tang thic dn tinh trong giai Cé 84 93,33 <0.001
doan v6 béo Khong 6 6,67° ’

“vCdc ty I¢ trong cing mot cot ¢6 cdc chii cdi khdc nhau & méi chi tiéu chi sy khdc biét c6 y nghia (P < 0,001).
TMR: Phuiong phdp cho dn khdu phdn thiic dn hon hgp hoan chinh.
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Phuong phap cho an khiu phan thic dn hon
hgp hoan chinh (TMR) chua dugc ap dung tu
cac ho CNBT vi tét ca cac ho déu nuodi bo bang
phuong phép truyén thong va tu udc lugng roi
cung cap cho bo (Bang 6; P <0,001). Cho an 2 1an/
ngay la phé bién nhét & cac ho CNBT (66,67%; P
< 0,001). Mic du phan 16n cic ho chua c6 thiic

Bang 7. Viéc bao quan thtc dn va su thiéu thiic dn

an chuyén biét nuoi v béo bo thit (96,67%; P <
0,001) nhung da cho bo dn thém thtc dn tinh
trong giai doan nay (93,33%; P < 0,001). Cac két
qua trong khao sat nay vé phuong phap cho an
thi tuong tu véi két qua khao sat trude d6 cta
Nguyen (2017) trong chan nu6i bo stita § ndong hd
tai TP. H6 Chi Minh.

Chi tiéu Phin nhom Ho % p
Trong kho bao quan riéng 2 2,22¢
Bdo quan thic &n tinh Dé€ trén ké gb gan chudng nudi 15 16,67° < 0,001
DE truc tiép trén nén xi ming/dat 73 81,11°
Trong kho bado quan riéng 1 1,11°
Bao quan phu phdm Dé€ trén cac r6/khay nhua/gd 3 3,330 < 0,001
DE truc tiép trén nén xi ming/dat 86 95,56
biéu kién noi bdo quan  Kho rdo sach sé 57 63,33¢ 0.001
Pl < >
thidc an Am thap va khong sach sé 33 36,67°
Vé sinh noi bao quan Co 89 98,89° < 0.001
thtic &n Khéng 1,11° ’
10 ngay/lan 7 7,87¢
L X 1 tudn/lan 15 16,85°
Tan sudt vé sinh (89 ho) o < 0,001
2 ngay/lan 35 39,32°
Mbi ngay 32 35,96°
Quét 66 74,16
Céch thtc vé sinh (89 . )
hé) Xit nuéc 15 16,85° < 0,001
0
' Ca2 8 8,99°
. Cho an truc tiép 89 98,892
Khi thtic an cé d4u hiéu . .
. . Tuy 1,11 < 0,001
bi hu/méc
Khong cho an 0 0,00°
Xt ly thiic dn bi hu/m6éc  Cho ra dat lam phan 89 98,892 0.001
<0,
ndng Khac (tuy loai) 1 1,11°
Viéc thiéu thic an tho Co 43 47,78 0.551
xanh Khong 47 52,22 ’
Rom 11 25,58°
Giai quyét thiéu thiicin  Rom va cé u chua 1 2,33¢ < 0.001
tho xanh (43 ho) Rom va ¢o ty nhién 2 4,65¢ ’
Rom va phu phdm ndng nghiép 29 67,44

“<Cdc ty Ié trong ciing mot cot co cdc chit cdi khdc nhau chi sy khdc biét c6 y nghia (P < 0,001).
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Bdo quan thtic an tinh (81,11%) va phu phdm
(95,56%) thi cht yéu d€ truc tiép trén nén xi
mang/dat va khong c6 nhiéu ho xay kho bao
quan riéng (Bang 7; P < 0,001). Mac du phéan I6n
cac ho déu vé sinh noi bao quan thic an (98,89%;
P < 0,001) nhung 36,67% (P < 0,001) ho CNBT
van d€ thic an trong diéu kién dm thap/khong
sach sé. V& sinh chu yéu thong qua hinh thtc
quét (74,16%; P < 0,001) véi tan sudt 1-2 ngay/lan
(75,29%; P < 0,001). Khi thiic an bj hu/md&c ning
thi hau hét cac ho déu mang di lam phéan bon
(98,89%; P < 0,001) nhung khi thtic 4n c6 dau
hiéu bi hu/méc & mic nhe thi cic hd van cho bo
an tryc tiép (98,89%; P < 0,001). Tinh hinh thiéu
thtic an tho xanh 6 CNBT ciing kha cao (47,78%;
P> 0,05) c6 thé do dién tich dat trong co khong
du hay lugng thic an xanh cdn méi ngay qua
nhiéu ma chua tinh toan dugc khdu phin phu
hgp, do d6 nhiing ho nay da cht dong st dung
rom (25,58%) hodc rom két hgp véi phu phdm
(67,44%; P < 0,001). Tl d6 cho thay tdm quan
trong ctia viéc st dung rom lda (Aquino & ctv,,
2022) va/hay cac phu phdm (Truong & ctv., 2008;
Truong, 2010) trong chin nudi hién nay.

4. Két Luan

Rom va co voi la hai loai thuc liéu phé bién
nhat 6 CNBTNH trong nhém thtic an tho, trong
khi cdm hén hgp va cam gao la thiic an phd
bién nhdt 6 nhém thic an tinh. Khiu phan én &
CNBTNH da két hgp da dang ti thtic an tho va
thic dn tinh v6i ty1é tho kha cao trong kh&u phén.

Tuy nhién, viéc 4p dung phuong phap G chua
thiic dn hién nay van chua dugc chu trong dé
dam bao su 6n dinh thiic 4n thé xanh cho dan
bo quanh ndm, ddc biét [a mua thiéu thiic dn thd
xanh. Tuong tu, st dung da liém hay ure trong
chén nudi bo thit & ndng ho hién van chua dugc
ap dung. Hon niia, phuong phap cho dn ciing

cin nén thay déi trong thoi gian sap t6i d€ cai
thién hoat dong tiéu hoéa cho dan bo thit lai cao
san boi nhiing lgi ich tiém nang cua phuong
phép cho an TMR. Do d¢, can c6 nhiing thay déi
tich cuc cho khia canh con thiéu sét nay dé gop
phan phat trién chan nuodi bo thit cao san mot
cach bén viing.
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ABSTRACT

This study aimed to determine the suitable salinity range for Asian
swamp eel Monopterus albus Zuiew, 1793 culture under saline
intrusion conditions in the Mekong Delta. The research evaluated
growth performance, survival rates (SR), and feed conversion
ratios (FCR) of swamp eel cultured under 4 treatments (T) with
salinity levels of 0%o, 2%o, 4%o, 6%o, and 8%o, with 0%o serving as
the control. The results showed that after 45 days of culture, weight
gain (WG) and daily weight gain (DWG) were highest in the T0%o
(WG: 4.3 g, DWG: 0.1 g/day); and the lowest WG and DWG were
observed in the T8%o (WG: 2.2 g, DWG: 0.05 g/day). Survival rates
were high in the T0%o, T2%o, and T4%o with a peaking at 100%,
while the lowest survival rate was observed in the T8%o (85%). The
FCR was highest in the T8%o (6.52) and the lowest in the T0%o
(2,99), with no significantly different (P > 0.05) compared to those
at 2%o (3.33) and 4%o (3.51). These results suggest that, in addition
to freshwater, aquatic environment with salinity levels up to 4% is
suitable for the seed nursery stage of swamp eels farming.

Cited as: Le, V. H.,, Nguyen, D. T. N., Cao, T. B., & Nguyen, T. C. (2025). Effects of salinity on growth
performance and survival rate of Asian swamp eel Monopterus albus Zuiew, 1793 at seed nursery
stage. The Journal of Agriculture and Development 24(5), 82-93.
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1. Giéi Thiéu

TOM TAT

Nghién ctiu nham tim ra 6 man thich hgp, ting dung nudéi luon
dong (Monopterus albus Zuiew, 1793) trong tinh hinh xam nhép
mdn ngay cang gia ting nhu hién nay tai khu vic Pong bang séng
Ctiu Long. Nghién ctiu danh gia cac chi tiéu vé tang trudng, ty l¢
song (TLS) va hé s6 chuyén doéi thiic an (FCR) ctia luon nudi theo
cac nghiém thuc (NT) c6 d6 méan 0%o, 2%o, 4%o, 6%o va 8%o; trong
do6 0%o 1a NT doi chiing. Két qua cho thdy, sau 45 ngay nuoi, ting
trudng vé khai lugng (WG), tang trudng theo ngay vé khoi lugng
(DWG) ctia luon cao nhat 6 NT 0% (WG 1a 4,3 g, DWG1a 0,1 g/
ngay) va & NT 8%o luon c6 WG, DWG thap nhat (WG la 2,2 g;
DWGa 0,05 g/ngay). Luon nuéi ¢6 TLS cao & NT 0%, 2%o va 4%o
v6i 100% va thap nhat 6 NT 8%o véi 85%. Chi s6 FCR ctia luon
cao nhat  NT 8%o (6,52), thip nhat & NT 0%o (2,99) va khac biét
khong c6 y nghia vé mat thong ké (P > 0,05) so v6i FCR & cac NT
2%o (3,33), va 4%o (3,51). Bén canh nudc ngot, mdi trudng nudc
c6 do min dén 4%o sé thich hop d€ ting dung uong giong luon
dong.

bat (c6 bun va khong bun) d€ dat dugc hiéu qua
cao nhat trong qua trinh nuoi (Pham, 2015).

Luon dong Monopterus albus la doi tugng

thlty san c6 gia tri kinh t€ cao, dugc nhiéu nguoi
tiéu dung ua chudng do thit luon rat giau dinh
dudng. Trong nghé nudi thuy san, luon 1a loai dé
nuoi do kha ndng thich nghi cao v6i mai trudng,
da dugc uong nudi bang thiic an céng nghiép,
kha ndng ting truéng nhanh nén dem lai hiéu
qua kinh t€ cao. Thay dugc hiéu qua ctia nghé
nuoi luon, ngudi dan ngay cang da dang héa mo
hinh nudi luon nhu nuoéi trong bé xi mang, ao 16t

Hién nay, su anh hudng va tac dong ctia bién
d6i khi hau ngay cang manh mé, dién bién khong
tuan theo quy luat da tac dong khong nho dén
linh vyc néng nghiép, thuy san & dong bang séng
Ctiu Long (PBSCL), nhu hién tugng cuc doan
ctia thoi tiét, su xam nhip mdn vao sau trong ndi
dong (song, kénh, rach) vao mua kho. Pic biét,
tinh trang xdm nh4p man dang cé anh hudng rat
16n dén cac nganh noéng nghiép ¢ DBSCL. Xam
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nhdp man dién ra hiu hét & cac tinh DBSCL,
trong d6 no6 da gay ra nhiéu thach thtic cho nganh
nong nghiép, thiy san & Tién Giang (Le, 2016).
bé chu dong ting pho véi xu hudng bién ddi khi
h4u, mot s6 ho dan da thuc hién nhiéu bién phap
dé han ché t6i da miic anh hudng ctia no, cu thé
la tim nhiing mo6 hinh san xuit mdi, phu hop,
nhu tom - rting, tom - lda luan canh, moé hinh
nuoi mot sé doi tugng thay san rong mudi nhu
éch, luon. Bén canh do6, ngudi dan ciing thuc
hién tht nghiém nu6i nhiéu giéng thiy san khac
nhau nhu ca diéu hong, cd tra, cd chém, ca mq,...
& cdc d6 man khac nhau nham muc dich tim ra
giéng loai thich hgp cho san xudt, d€ ting pho véi
bién d6i khi hiu, xdm nh4p man. Trong d6, luon
dong ctng 1a mot d6i tugng c6 thé sdng duge
6 cac do mdn khac nhau, da c6 mot s6 nghién
ctiu khao sat cac chi tiéu sinh ly, ting truéng
ctia luon duéi tac dong ctia do man (Schofield &
Nico, 2009; Pedersen & ctv., 2014). Tuy nhién, &
Viét Nam, hién nay chua cé cac cong trinh cong
b vé ting trudng va ty 1é song ctia luon dong &
nhiing d6 mdn khac nhau trong giai doan uong
giong. Vi vay, viéc nghién ctu tac dong cua do
mdn lén ty 1€ sOng va tang trudng cua luon dong
giai doan uong giong 1a diéu can thiét. Két qua
nghién ctiu sé cung cip cac dan liéu khoa hoc dé
tim kha nang ung dung ctia mo6 hinh nuéi lion
trong nudc l¢g man nham ting phé véi tinh hinh
xam nhap man hién nay tai cac tinh thudc ving
bong bang song Ctiu Long.

2. Phuong Phap Nghién Ciu
2.1. Thoi gian va dia diém

Thi nghiém dugc bo tri tii thang 6 - 8/2021 tai
Cong ty trach nhiém htiu han Nuo6i trong thay
san Tudn Hién, 4p Bai Bun x4 Phu Téan, huyén
Tan Phu Dong tinh Tién Giang.

2.2. Vat liéu nghién ctiu

Hé thong nuoi thi nghiém: gom 15 thung
x0p (kich thuédc 45 x 35 x 30 cm) dung d€ nuodi
luon thi nghiém.

Can dién ti dung d€ can khéi lugng luon,
thudc ké c6 chia vach dén mm dung dé do
chiéu dai luon.

Khuc xa ké (hiéu Vogel 653200, xudt xti Dtic)
dung dé do d6 min, bat do pH (hiéu Hanna
HI98107), nhiét ké, d€ do pH va nhiét d6 nudc;
cac bo testkit Sera (Ptic) d€ do cac chi tiéu moi
truong nuéc nhu DO, NH ,/NH, vaNO,.

Mot s6 dung cu khac dung cho thi nghiém
nhu: vot ludi, thau nhua, x6 nhua, ré nhua,...

Thtc dn nuoi luon: trun chi tuci mua tai cac
tiém cd canh trén dia ban thanh ph6 My Tho tinh
Tién Giang. Trun chi mua vé, dugc rtia qua nudc
mdn 10%o trong 30 gidy d€ loai bd6 mdm bénh
(néu co) trudc khi cho luon an.

Ngudn luon thi nghiém: Luon thi nghiém c6
nguon goc tl san xudt giong nhan tao tai trang
trai luon giong, khong nhiém bénh, khong di tat,
c6 chiéu dai trung binh tii 9,7 - 10,1 cm/con va
khoi lugng trung binh ti 0,7 - 0,9 g/con. Luon
sau khi mua tu trai giong, dugc thuan dudng
trong bé nudc ngot 7 ngay trudc khi chuyén vao
cac bé thi nghiém (khong thudn d6 man trudce
cho luon thi nghiém).

2.3. BO tri va cham soc thi nghiém

Thi nghiém dugc tién hanh trén hé thdong
15 thung x8p, méi thung chita 40 L nudc. Cac
thung x0p dugc rtia sach bang xa phong va phoi
kho 2 ngay trude khi bat ddu thi nghiém. Trong
moi thung x8p ¢ bé tri 1 bo gid thé bang day
nylon den dé luon tru 4n, s6 lugng gid thé chiém
Y2 dién tich ddy thung. Luon dugc b tri ngau
nhién cho tling nghiém thic véi méat d6 30 con/
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thung xdp, can khoi lugng (g/con) va chiéu dai
(cm/con) trudce khi bé tri vao tling thuing. Nuéc
ngot 0%o sti dung trong thi nghiém la nuéc may
sinh hoat c6 suc khi 3 ngay trudc khi bo tri. Nudc
man & cac nghiém thiic dugc chuén bi bang cach
pha nudc 6t (80%o) v6i nude ngot (da chuédn bi
trudec do) d€ dugc do man theo yéu cau cta tiing
nghiém thtic.

Cach pha nudc c6 do man khac nhau theo
cong thtic sau:

V1: thé tich nudc ngot can dung (L)

C2: do man cta nudc can dung cho cac
nghiém thtic (%o)

V2: thé tich nudc man (sau khi pha) can dung
theo tling nghiém thuc (L)

Luon dugc bé tri nudi & cic ngudng do
mdn khac nhau tuong tng véi tiing nghiém
thiic. Nghiém thtic 1 (NT1): d6 man 0%o, day la
nghiém thic d6i chiing. Nghiém thic 2 (NT2):

CLV1=C2.V2 dd médn 2%o. Nghiém thtic 3 (NT3): d6 man 4%o.
Cl: d6 min nuéc truéc khi pha Nghiém thtic 4 (NT4): d0 man 6%o va nghiém
(nuéc ngot. 0%o) ' thiic 5 (NT5): d min 8%o.
ot, 0%o0
1.3 4.2 3.1 2.1 2.3
5.3 3.2 5.2 2.2 1.2
4.1 4.3 33 5.1 1.1

Hinh 1. So d6 mo phong hé thong bo tri thi nghiém.

Moi nghiém thiic dugc ldp lai 3 1an va bo tri
dat cac thung x6p hoan toan ngau nhién (Hinh
1). Thi nghiém dugc theo doi, cham s6c trong 45
ngay. Luon dugc cho an bang trun chi tuoi song.
Trong 2 tudn d4u cho 4n véi khdu phan 10% khai
lugng than/ngay, ti tudn thd 3 tang khiu phan
an cua luon 1én 20% khéi lugng than/ngay dé
cung cép du thic an cho tat ca luon trong bé.
Luon dugc cho an 2 lan/ngay vao lac 7:30 - 8:30
sang v6i 40% lugng thiic dn trong ngay va 18:00
- 19:30 chiéu t8i v6i 60% lugng thiic an con lai.

Hang ngay theo doi hoat dong cta luon dé
phét hién va xt ly kip thoi nhiing biéu hién bat
thudng (néu co). Thay nude dinh ky 10 ngay mot

lan hodc khi thay nudc c6 ddu hiéu 6 nhiém (doc
t0 nitrite cao hon ngudng cho phép, > 0,3 mg/L).
Moéi lan thay 50% lugng nudc trong bé.

Céc chi tiéu theo doi ctia thi nghiém: cdc
chi tiéu vé chat lugng nudc (pH, nhiét do, DO,
NH,/NH, va NO,), cac chi tiéu d€ danh gid ting
truéng (Li, Lf, Wi, Wf, WG, DWG, LG, DLG,
CV), hé s6 thtic an (FCR) va ty 1é song ctia luon.

2.4. Thu thép va tinh todn s6 liéu

Céc chi tiéu moi trudng nudc: gom pH, nhiét
do, Dissolved oxygen (DO), NH,/NH, va NO,
dugc do hang tuan (7 ngay/l1an) vao lic 7:30 sang
bang but do pH (d6 chinh xac 0,1), 6 man do
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bang khic xa ké (d6 chinh xdc 0,05%o), nhiét
ké (46 chinh xac 0,1°C) va cac bo testkit Sera
(xuat xi Dc).

Céc chi tiéu tang trudng cta luon: dugc kiém
tra dinh ky 15 ngay 1 lan trong suét qua trinh
thi nghiém. Khéi lugng (g) dugc xac dinh bang
can dién ti (hiéu DC3200 BIDION, d6 chinh xac
0,1 g); chiéu dai (cm) dugc xac dinh bing thude
ké. S6 lugng mau can thu dé kiém tra mdi lan la
50%, bat hoan toan ngau nhién luon nudi trong
bé dé kiém tra. Luon sau khi can, do xong dugc
tha lai thung x6p nudi tiép tuc.

Céc chi tiéu khac: Ty 1é song (TLS), hé s6
chuyén hoa thuc dn (FCR) va hé s6 bién thién
(CV) dugc ghi nhan va tinh toan khi két thuic
thi nghiém.

Cong thtc tinh toan cho tling chi tiéu thi
nghiém nhu sau:

Tang trudéng vé khéi lugng (WG): WG
(g) = WE - Wi

Tang trudng theo ngay vé khéi lugng (DWG):
DWG (g/ngay) = (Wf - Wi)/T

Tang trudng chiéu dai (LG): LG (cm) = Lf- Li

Tang trudng theo ngay vé chiéu dai (DLG):
DLG (cm/ngay) = (Lf - Li)/T

CV (%) = d6 1éch chuin/trung binh x 100

TLS (%) =
tha nuéi x 100

S8 luon thu ducgc/sd luon

FCR = khoi lugng thtic én st dung/tang
truong khoi lugng

Trong do6: Wi la khéi lugng luon (g) luc bo
tri thi nghiém, Wf 1a khoi lugng luon (g) khi két
thuc thi nghiém, Li 1a chiéu dai luon (cm) lic b
tri thi nghiém, Lf la chiéu dai luon (cm) khi két
thuc thi nghiém, T 1a s6 ngay thi nghiém.

2.5. Xt Iy s6 lidu

S6 liéu sau khi thu dugc luu tri va tinh toén
trén mdy tinh bang phan mém Excel 2010 va
SPSS 20.0. Nghién ctiu tinh toan ra cac s6 trung
binh va sai s6 chuin (SE). Phan tich ANOVA 1
yéu t bang phép thii Duncan (muc y nghia a =
0,05) dugc stt dung déso sanh sy khac biét ctia
cac chi tiéu nghién ctiu gitia cdc nghiém thtic.

3. Két Qua va Thao Luén

3.1. Cac chi tiéu mdi trudng nudc

Céc chi tiéu chit lugng nudc trong qua trinh
thi nghiém dugc trinh bay qua Bang 1.

Bang 1. Cac chi tiéu chit lugng nudc trong qua trinh thi nghiém

Chi tiéu chét lugng Nghiém thiic (NT)
nude NT1 (0%0)  NT2(2%o)  NT3 (4%0)  NT4(6%0)  NT5 (8%o)
Nhiét do6 (°C) 25,7+0,3 25,7+ 0,2 25,5 0,2 25,8+ 0,2 25,7+0,2
pH 7,2 - 8,6 7,5-8,3 7,1-8,3 7,8 -8,2 7,3 - 8,1
DO (mg/L) 5,6 + 0,0 55+0,1 5,5+ 0,0 5,6 0,1 5,5+ 0,0
NH, (mg/L) 0,02 £ 0,01 0,03 £ 0,01 0,02 = 0,00 0,04 = 0,00 0,05 = 0,02
NO, (mg/L) 0,17+0,01 0,30+0,035 0,18+0,07  0,33+0,07 0,42 +0,08

Ghi chii: Céc gia tri trong bdng la trung binh + sai s6 chudn. DO: dissolved oxygen.
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Nhiét do co lién hé mat thiét véi cuong do
btic xa mdt troi va nhiét do khong khi, nhung
nho nudc c¢6 kha nang giti nhiét tét nén nhiét
d6 nudc thuong 6n dinh, khong thay ddi nhiéu.
Nhiét d¢ 1a yéu t6 rat can thiét cho doi s6ng thuy
sinh vat néi chung (Truong & Vu, 2006). Két qua
kiém tra nhiét 6 trong qua trinh nudi luon dugc
thé hién qua Bang 1. Két qua cho thdy, nhiét do
trung binh nudc ctia cac NT qua cdc tuan chénh
léch nhau khong dang ké va dao dong tii 25,5 -
25,8°C. Theo Boyd (1990), sinh vat & viing nuéc
am sinh trudng t6t nhat & nhiét do tu 25 - 32°C.
Déi véi luon nhiét do thich hgp cho sinh trudng
va phat trién 1a 24 - 28°C (Nguyen & Bui, 2004).
Nhin chung, nhiét d¢ trong thi nghiém déu
ndm trong khoang thich hgp cho ting trudng va
khong anh hudng dén két qua thi nghiém.

béi véi pH, trong moi truong sinh s6ng cua
thay sinh thi né c6 déng vai tro vo cung quan
trong d6i véi sy ton tai va phat trién ctia dong
vat dudi nudc. Yéu té6 pH c6 tac dong truc tiép
va gian ti€p dén qua trinh sinh trudng, sinh san
va TLS ctia DVTS (Truong & Vu, 2006). Két qua
Bang 1, trong thoi gian thi nghiém, pH & cac
nghiém thtic dao dong tii 7,1 - 8,3. Truong & Vu
(2006) cho ring, pH tii 6,5 - 9 thich hgp cho céc
thay sinh vét sinh truéng va phat trién. Bén canh
do, theo Duong (2004), pH tii 7 - 8 sé giup luon
tang trudng va phat trién binh thudng, tuy nhién
pH tii 5,5 - 6,0 luon van c6 thé song. Vi vay, gia
tri pH trong thi nghiém la pht hgp cho sy ting
trudng cua luon.

Ham lugng DO 1a mot yéu t6 chat lugng nude
quan trong trong nuoi cac loai dong vét thuy san
néi chungva luon nédi riéng. Ham lugng DO
trong nudc chu yéu la tii khong khi va bi anh
hudng bai cac loai thuy sinh vat trong nudc, su
oxy hod vat chat hiiu co trong nuéc va sy ho hap
ctia ca. Qua Bang 1 cho thay, ham lugng DO cua

nguon nudc trong thai gian thi nghiém kha cao
va bién dong nho 5,5 - 5,6 mg/L. Hon niia, luon
dong 1a loai thuy sinh vét song ddy va c6 kha
nang st dung da va khoang hiu nhu 1a cic co
quan ho hdp phu. Nhu vy, ham lugng DO cua
nguon nudc trong qua trinh thi nghiém (5,5 - 5,6
mg/L) khong anh huéng va rat phu hop cho sy
sinh truéng cta luon.

Két qua phan tich ham lugng NH, 6 céc
nghiém thtic trong Bang 1 cho thdy, qua cac tuin
thi nghiém NH, c6 xudt hién nhung khong dang
ké va khong anh hudng dén sy sinh trudng, phat
trién ctia lion. Ham lugng NH, qua cdc tudn thi
nghiém dao dong tti 0,02 - 0,05 mg/L. Theo Boyd
(1990), NH, sé gay doc d6i v6i cé va cac loai dong
vat thty san khi cao hon 0,3 mg/L. Nhu vay, thay
ham lugng NH, trong qud trinh thi nghiém sé
khong anh hudng dén tiang trudng cua luon.

Nitrite (NO, )1a chat doc dang ion hoa tan ton
tai trong moi trudng nudc nuodi thiy san. Bang 1
cho thdy ham lugng NO, trong suét qua trinh thi
nghiém dao dong trong khoang 0,17 - 0,42 mg/L.
Theo Boyd (1990), dé€ céc loai dong vét thiy san
tang trudng tot thi ham lugng nitrite trong moi
truong nudc phai nhoé hon 0,5 mg/L (khoang cho
phép dén 1,7 mg/L). Do d6, NO, trong nghién
ctiu nay khong gay anh hudng 1én sy sinh trudng

va phat trién cta luon.
3.2. Su tang truéng cua luon
3.2.1. Tang truéng vé khoi lugng

Cac chi tiéu tang trudng vé khoi lugng (WG,
DWG) ctia luon trong qua trinh thi nghiém dugc
thé hién qua Bang 2.
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Bang 2. Khoilugng va téc do tang trudng theo ngay vé khoi lugng ctia luon trong qua trinh thi nghiém

Chi tiéu NT1 (0%o0) NT2 (2%o) NT3 (4%o0) NT4 (6%o) NT5 (8%o)
W, (g) 0,9 +0,1° 0,9+0,1° 0,7 +0,1* 0,7+0,1° 0,7 +0,1*
W.(g) 4,4 +0,2° 4,3 +0,3% 3,9+0,2® 3,8+ 0,2 3,6 £1,0°

WG (g) 4,3 +0,24 3,4 +0,1% 3,4+0,1° 3,0 £0,2° 2,2+0,1°

DWG (g/ngay) 0,10 £ 0,00¢ 0,07 £ 0,00 0,08 + 0,00¢ 0,07 £ 0,00° 0,05 = 0,00

Ghi chii: Cdc gid tri trong bang la trung binh va sai s6 chudn. Cdc gid tri trong ciing mot hang cé chiia
cdc ky tu chit khdc nhau thi khdc biét c6 y nghia thong ké (P < 0,05). NT: nghiém thiic; Wi: khoi lugng
luon liic bo tri thi nghiém; WF: khoi lugng luon khi két thiic thi nghiém; WG: tdng trudng vé khoi lugng;

DWG: tang trudng theo ngay vé khoi lugng.

Bang 2 cho thdy, khoi lugng trung binh ban
dau (Wi) cta luon dao dong tii 0,7 - 0,9 g, khac
biét khong cé y nghia gitia cac NT vé mat thong
ké (P > 0,05). Tuy nhién, sau 45 ngay TN khoi
lugng trung binh cta luon (W) da c6 sy chénh
léch dang ké (P < 0,05) gitia cac NT. Theo do,
luon NT1 (0%o) c6 W, cao nhét (4,4 + 0,2 g),
nhung khac biét khong c6 y nghia v6i NT2, NT3,
NT4 (P > 0,05) va khac biét c6 y nghia so véi
NT5 (P < 0,05). Luon & NT5 (8%o) c6 W, thap
nhat (3,6 + 1,0 g) khdc biét c6 y nghia thong ké
(P < 0,05) v6i NT1, nhung khac biét khong c6 y
nghia thong ké (P > 0,05) so v6i cac NT con lai
(2%0, 4%o va 6%0).

Tang trudng (WG) ctia luon & cac NT dao
dong tii 2,2 - 4,3 g. Trong do, luon & NT1 (0%o)
c6 WG cao nhat (4,3 + 0,2 g) va khac biét co y
nghia (P < 0,05) so v6i tat ca cac nghiém thtc
con lai. Luon & NT5 (8%o) c6 WG thép nhat (2,2
+ 0,1 g) va khac biét c6 y nghia (P < 0,05) so véi
tdt ca cac nghiém thic con lai (0%o, 2%o, 4%o
va 6%o). Toc do tang trudng theo ngay vé khoi
lugng (DWG) ctia luon sau 45 ngay dao dong ti
0,05 - 1,0 g/ngay. Trong d6, luon 6 NT1 (0%o) c6
tang trudng cao nhat (0,10 + 0,00 g/ngay), khac
biét c6 y nghia (P < 0,05) so véi tat ca cac NT con
lai. Tuong ty WG, DWG cua luon 6 NT5 (8%o)
dat thap nhét (0,05 + 0,00 g/ngay) va khac biét c6

y nghia (P < 0,05) so v6i cac NT khéc (0%o, 2%o,
4%o va 6%o) trong TN.

Nhiing su khac biét vé WG, DWG cua luon
trong TN nay chiing to d6 man da anh hudng dén
kha nang diéu hoa ap suét thdm thau (ASTT) ctia
luon, tii d6 tao ra su chénh léch dang ké 1én su
tang trudng vé khoi lugng doi ctia luon gitia cac
NT. Két qua nay c6 tinh chat tuong tu véi nhiéu
nghién ctiu truéc day & mot s6 loai ca. Theo
nghién ciiu cta Nguyen & Do (2010), & luon
dong, ting trudng nhanh nhat vé khoi lugng &
do médn 3%o va c6 xu huéng giam dan theo sy gia
tang cua do mdn. Bén canh do, cling c6 mot so
nghién ctu khac vé anh hudng cta d6 mén lén
tang trudng mot s6 loai ca (nhu ca leo, ca tra, ca
16¢) c6 méi truong song tuong duong véi moi
truong song cua luon dugc thuc hién. Nghién
ctiu ctia Lam & ctv. (2014) cho thdy, khi nuoi
ca leo Wallago attu & cac 4o man khac nhau, két
qua cho thdy, ca c6 toc do tang trudng theo ngay
vé khoi lugng cao nhit & nghiém thtic 0%o va
thdp nhéit 6 nghiém thic d0 man 6%o. Tuong
tu, d6i véi cd tra Pangasianodon hypophthalmus,
DWG cao nhit & d0 man 1%o, thdp nhit & do
médn 9%o (Tran, 2011). Nghién ctu cua Do &
Ngo (2013), khi nuéi ca 16c Channa striata & cac
dd mén khac nhau cting cho két qua DWG cao
nhét & NT 3%o va thip nhat & 12%o. Cac két qua
ctia nhiing nghién ctu trén c6 diém tuong dong
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so v6i két qua nghién ctiu luon, d) man cang  3.2.2. Su ting trudng vé chiéu dai
cao toc do tang trudng vé khoi lugng dong vat ) o . e
Cac chi tiéu tang trudng vé chiéu dai (LG,

thay san nudc ngot cang giam va moi loai sé tang . o AR
DLG) ctia luon trong qua trinh thi nghiém dugc

trudng tot nhat 6 mot do man nhét dinh khi nuoi

Ay o thé hién qua Bang 3.
trong moi truong nudc man. 14 &

Bang 3. Chiéu dai va toc do tang trudng theo ngay ve chiéu dai ctia luon trong qua trinh thi nghiém

Chi tiéu NT1 (0%o) NT2 (2%o) NT3 (4%o) NT4 (6%o) NT5 (8%o)
L, (cm) 10,0 £ 0,6* 10,0 = 0,4* 9,7 £ 0,4 10,1 +0,3* 9,9 +£0,4°
L, (cm) 16,3 £0,2° 15,7 £ 0,4 15,5 + 3,2 15,3 +0,3* 15,4 + 0,4*
LG (cm) 8,4 + 0,44 6,7 + 0,2¢ 5,4 +0,2° 5,2+ 0,3° 3,6 +0,1°
DLG (cm/ngay) 0,19 +0,01¢ 0,15 + 0,00¢ 0,12 + 0,00° 0,12 £0,01° 0,08 + 0,00°

Ghi chu: Cdc gid tri trong bdng la trung binh va sai s6 chudn. Cdc gid tri trong cung mot hang cé
chita cdc ky tu chit khdc nhau thi khdc biét c6 y nghia thong ké (P < 0,05). NT: nghiém thiic; Li: chiéu dai
luon lic bé tri thi nghiém; Lf: chiéu dai luon khi két thiic thi nghiém; LG: tdng trudng vé chiéu dai; DLG: tang

trudng theo ngay vé chiéu dai.

Bang 3 cho thdy, chiéu dai trung binh cta
luon luc b6 tri TN (L)) dao dong tir 9,7 - 10,1
cm va gitia cdc NT khac biét khong c6 y nghia
thong ké (P > 0,05). Tuy nhién sau 45 ngay TN,
chiéu dai trung binh cua luon da cé su chénh
léch déang ké v6i nhau va dao dong trong khoang
15,3 - 16,3 cm. Trong do, L, ctia Iuon cao nhat &
NT1 (16,3 + 0,2 cm), khéac biét c6 y nghia (P <
0,05) v6i NT4 (15,3 + 0,3) va NT5 (15,4 + 0,4)
nhung lai khac biét khong c6 y nghia (P > 0,05)
v6i cac NT con lai. Luon c6 L thip nhat & NT4
(15,3 £ 0,3 cm), khac biét c6 y nghia v6i NT1 (P
< 0,05) va khac biét khong cé y nghia (P > 0,05)
véi cac NT con lai.

Gia tri LG ctia luon sau 45 ngay TN c6 su
chénh léch ro rét gitia cac NT, dao dong trong
khoang 3,6 - 8,4 cm. Trong d6, luon & N'T5 (8%o)
¢6 LG thép nhit (3,6 £ 0,1 mm) va khac biét co
y nghia (P < 0,05) so v6i cac NT con lai. Ngugc
lai, luon & NT1 (0%eo) c6 LG cao nhét (8,4 + 0,4
cm) va khac biét c6 y nghia (P < 0,05) véi tat
ca cac NT con lai (2%o, 4%0, 6%0 va 8%o). Bén

canh do, DLG ctia luon ¢6 sy bién dong gitia cac

NT dao dong trong khoang 0,08 - 0,19 cm/ngay
(Bang 3). Theo d6, DLG ctia luon cao nhat § NT1
(0,19 £ 0,01 cm/ngay) va thap nhat 6 NT5 (0,08
+ 0,00 cm/ngay).

Su khéc biét cia LG va DLG nay ching to
d6 mén da anh hudéng dang k& dén tang trudng
vé chiéu dai cta luon sau 45 ngay TN. Nhiéu
nghién ctu trudc ciing cho két qua c6 tinh chat
tuong tu. Doéi voi loai cd rong mudi nhu ca nau
Scatophagus argus thi sau 3 thang nuoi TN, ca
dat DLG cao nhit & d6 man 5%o (0,21 + 0,02
cm/ngay) va DLG cta ca thidp nhét tai 46 man
15%o (0,09 % 0,01 cm/ngdy) (Ly & ctv., 2010).
Bén canh d6, ca 16¢c ¢6 DLG cao nhit & d0 mén
3%o0 va DLG cta ca thip nhit & d0 mdn 12%o
(Do & Ngo, 2013). bong thoi, Bui (2015) cling
cho ring, sau giai doan 60 ngay nuoi thi ca basa
P. bocourti tai NT ¢6 d6 mian 0%o, ca dat DLG
cao nhat (2,47 mm/ngay) va DLG cua ca thdp
nhat & NT c6 d6 man 13%o (1,26 mm/ngay).
Céc xu thé bién dong cua LG va DLG cua cac
nghién ctiu trén cho thay, khi nuéi cac loai dong
vat thly san nudc ngot trong nudc c6 do man,
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dd mén cang cao thi sy tang trudng vé chiéu dai
clia cd cang giam va ngugc lai. Theo d6, méi loai
thiy san sé ting trudng tét nhat & mot d6 méan
nhat dinh khi chiing dugc nudi trong moéi trudng
nudge c6 dd man.

3.3. Ty 1é song va hé s6 bién thién vé ting
trudng cta luon
Ty 1é song (TLS), hé s6 bién thién vé khoi

lugng (CV-W) va chiéu dai (CV-L) cta luon
trong thi nghiém dugc trinh bay qua Bang 4.

Bang 4. Ty 1¢ song (TLS) va hé s6 bién thién ctia luon trong thi nghiém

Chi tiéu NT1 (0%o) NT2 (2%o0) NT3 (4%o0) NT4 (6%o0) NT5 (8%o)
CV-L (%) 15,6 + 1,7¢ 11,5+ 2,0* 14,4 + 0,6* 15,0 = 2,0? 10,7 £ 1,9*
CV-W (%) 5,5 £0,5° 4,8 £0,3" 5,4+ 0,6° 52+ 1,4° 1,8 £ 0,22

TLS (%) 100,0 £ 0,0 100,0 £ 0,0° 100,0 £ 0,0° 100,0 £ 0,0° 85,0 + 5,8

Ghi chii: Cdc gid tri trong bdng la trung binh va sai s6 chudn. Cdc gid tri trong cting mot hang c6 chiia
cdc ky tu chii khdc nhau thi khdc biét c6 y nghia thong ké (P < 0,05). NT: nghiém thiic; CV-L: hé s6 bién
thién vé chiéu dai; CV-W: hé so bién thién vé khoi lugng.

Qua Bang 4 cho thay, su bién thién vé chiéu
dai ctia luon (CV-L) sau 45 ngay TN dao dong
tu 10,7 - 15,6%. Trong do, luon & NT1 (0%o) co6
CV-L1a 15,6 = 1,7%, tuy nhién CV-L nay khong
khac biét c6 y nghia thong ké (P > 0,05) véi tat
ca cac nghiém thtic con lai. Bén canh do, luon &
NTS5 (8%o) c6 CV-L1a 10,7 + 1,9%, nhung CV-L
nay ciing khac biét vé€ mat thong ké (P > 0,05)
VOi tat ca cac nghiém thtic con lai. Diéu nay cho
thdy, d0 man it anh hudng 1én CV-L cta luon
trong thi nghiém. Bén canh dd, h¢ s6 bién thién
vé khoi lugng (CV-W) ctia luon sau 45 ngay
TN dao dong trong khoang 1,8 - 5,5% (Bang 4).
Trong do, luon  NT1 (0%o) c6 CV vé khéi lugng
cao nhit la 5,5 £ 0,5%, khac biét c6 y nghia (P <
0,05) so v6i NT5 (8%o) nhung khac biét khong
c6 y nghia (P > 0,05) v6i cac NT con lai (2%,
4%o va 6%o). Ngudgc lai, & NT5 luon c6 CV vé
khoi lugng thap nhat (1,8 £ 0,2%), khac biét co y
nghia (P < 0,05) véi tat ca cac NT con lai. Khi TN
vé d0 man trén ca d6i Liza subviridis, Le & ctv.
(2010) da nhan dinh, do médn da anh hudng dén
hé s6 bién thién vé khéi lugng cua ca, CV cta
ca sau 60 ngay TN dao dong tii 0,15 - 0,33%. Ca
nudi & dd min 15%o va 20%o c6 hé s6 bién thién

it nhéat (0,15 + 0,04% va 0,16 + 0,05%). Trong
khi dé, nhém ca 8 NT d6 méan 0%o cé hé s§ bién
thién nhiéu nh4t (0,33 + 0,11%) va su khac biét
ctia cac NT nay c6 y nghia thong ké véi nhau
(P < 0,05). Do d6, xu huéng ctia CV vé khoi
lugng ctia ca d6i giong véi xu hudng CV vé khai
lugng ctia luon trong nghién ctiu nay.

Sau 45 ngay nuoi, TLS ctia luon & cac NT dao
dong ti 85,0 - 100,0%. Riéng chi c6 NT5 (8%o)
c6 TLS thdp nhat (85,0 + 5,8%), khac biét c6 y
nghia (P < 0,05) so v6i tat ca cac nghiém thic
con lai. Dai véi cac nghiém thic con lai (d6 0%o,
2%o, 4%o0 va 6%o) thi luon c6 TLS 100% (Bang
4). Mqolomba & ctv. (1992) cho ring, d6i véi ca
nudéc ngot, néu séng & do man thap sé tiéu hao
nang lugng thdp hon cho su diéu hoa ASTT do
do TLS cua ca thudng cao hon so véi ca cung
loai nhung song trong mdi truong cé6 dé6 mdn
cao. Tuy nhién, trong nghién ctiu do luon la loai
lay oxy truc tiép tii moi truong khong khi nén két
qua TLS cua luon trong nghién ctiu c6 khéc so
v6i nhiing nhan dinh trén. TLS cta luon khong
6 su bién dong 16n gitia cac NT c6 dd mdn khac
nhau. Luon 6 NT5 (8%o) c6 TLS thip nhat, c6 thé
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do 6 NT5 luon c6 stic dé khang kém hon cac NT
khac, kha niang chong chiu v6i moi truong thap
hon, hon niia co thé luon c6 kha ning diéu hoa
ASTT @€ thich tng kip v6i diéu kién moi truong
bén ngoai nén luon nén chung c6 kha niang duy
tri su song mac du tang trudng cham hon so véi
cac NT khac. Ngugc lai, TLS ctia luon 6 cac NT
con lai (dd 0%o, 2%o, 4%0 va 6%o) dat muc tuyét
déi (100%) do kha nidng diéu hoa ASTT cao khi
co thé luon ton tai trong mdi trudng cé dé man,
diéu nay c6 thé 1a nguyén nhan giap cho TLS ctia
luon cao. Ngugc lai, ca thé luon nao c6 stic séng
kém, khong thé diéu hoa ASTT can bang véi moi
trudng thi dé bi stress dan dén chét, diéu do cé
thé 1a nguyén nhéan lam cho TLS cua luon 6 NT5
thap hon luon & cac NT con lai sau 45 ngay nudi.

7 -

6

5 4

2,99 +£ 0,222

Hé s6 chuyén hoa thic dn (FCR)

N 3,33£0,21° 3,51£0,09

3.4. Hé s8 chuyén doi thiic dn

Hinh 2 cho thdy, hé s6 thtic &n (FCR) cta
luon gitia cac NT sau 45 ngay nuoi da bi anh
huéng boi do man va dao dong tii 2,99 - 6,52.
Theo do, FCR cua luon cao nhat 6 NT5 (6,52 +
0,68), tiép theo 1a NT4 (5,05 + 0,40), NT3 (3,51
+0,09), NT2 (3,33 £ 0,21) va FCR cua luon thap
nhét & NT1 (2,99 + 0,22). Hé s6 FCR cuaa luon
khac biét khong c6 y nghia vé mat thong ké (P >
0,05) gitia cac NT1, NT2 va NT3 (d¢ man 0%,
2%o va 4%o). Tuy nhién, FCR cua luon 6 NT4
(6%0) va NT5 (8%o) c6 khac biét c6 y nghia vé
mdt thong ké (P < 0,05).

6,52 +£0,68¢

5,05 £ 0,40°

3 -
2
1 -
0
NT1

NT2 NT3

NT4 NT5

Nghiém Thiic
Hinh 2. H¢ 56 FCR cua luon trong thi nghiém.

biéu nay cho thdy hiéu qua st dung thiic an
ctia luon kém va luon cham 16n & NT5 (8%o). O
cac d0 man cao nhu 6%o va 8%, luon c6 FCR
cao, nguyén nhén, c6 thé la & d0 mdn cao nhu
6%o va 8%o thi co thé luon phan 16n phai tap
trung nhiéu ning lugng cho qua trinh diéu hoa
ASTT @€ ting phé véi stress do do man gay ra,
it stt dung nhiéu nang lugng cho qua trinh tang
truong va hiéu qua st dung thtic an kém hon
nén FCR cao hon (khac biét c6 y nghia) so véi

luon nudi & cac do man < 4%o (Hinh 2). Riéng
G NT1 (0%o), c6 thé la do mdi truong song thich
hop ctia Iuon ngoai tu nhién 1a nudc ngot, vi vay
khi nuoéi trong nudc khong c6 dd6 mén thi luon
c6 kha ning tang trudng tot ciing nhu st dung
thiic dn hiéu qua tai NT nay sé cao hon. Diéu nay
dan dén hé s6 FCR cua luon thdp nhit & NT1,
tuy nhién, né lai khac biét khong c6 y nghia
(P >0,05) so v3i NT2 (2%o) va NT3 (4%o).
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Qua cac két qua thi nghiém cho thdy, 40 méin
¢6 anh hudng dang ké (P < 0,05) 1én cac chi tiéu
tang trudng, ty 1é song, kha nang phén hoa sinh
trudng cling nhu hiéu qua st dung thtc én cua
luon. Két hgp gitia cac yéu t6 nhu Wi, Lf, WG,
DWG, TLS va FCR ctia luon trong thi nghiém
thi NT4 (46 mén 4%o) sé cho hiéu qua nuoi luon
tot nhat trong giai doan uong giong & thi nghiém
nay. Vi vay, bén canh mdi trudng nudc ngot thi
nuée ¢ dd man tu 2 - 4%o cé thé ung dung dé
uong giong luon dong.

4. Két Luan va Kién Nghi
4.1. Két luan

Sau 45 ngay nuoi, luon 6 do man 0%o tang
trudéng cao nhat (WG = 4,3 g; DWG = 1,25 g/
con; LG = 8,4 cm; DLG = 0,19 cm/con); & d0
mdn NT5 (8%o) luon tang trudng thap nhat (WG
=2,2 g, DWG = 0,05 g/con; LG = 3,6 cm; DLG =
0,08 cm/con). Ty 1é song ctia luon & cac nghiém
thiic c6 d0 mian 0%eo, 2%o, 4%o0, 6%0 dat cao véi
cung ty 1¢ la 100%; riéng & NT5 (do mdn 8%o) thi
¢6 TLS ctia luon la 85%.

Hé s6 FCR cta luon dao dong 2,99 - 6,52;
trong do, FCR thdp nhat (2,99) § NT1 (0%o) khac
biét khong c6 y nghia véi NT2 (do médn 2%o, FCR
= 3,33) va NT3 (d0 man 4%, FCR = 3,51); FCR
cta luon cao nhit (6,52) 6 NT5 (8%o).

4.2. Kién nghi

Nghiém thic (NT) c¢6 nudc do6 méin 4%o
(NT3) la NT c6 th€ ting dung vao thuc tién
san xudt nuoi luon dong khong bun trong giai
doan uong gidng.

Loi Cam Poan

Tac gia cam doan nhiing trich dan tai liéu
tham khao, s6 liéu va két qua cua bai bao nay
la trung thuc.
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Effects of birth weight, pre-weaning growth and age at first service on the age at first calving and
its association with first-lactation milk yield in Holstein Friesian dairy cows at Phu Yen
High-Tech Dairy Farm
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Research Paper This study aimed to evaluate effects of birth weight, pre-weaning
Received: July 30, 2025 growth and age at the first service on age at first calving, and

determine the relationship between age at first calving and first-
lactation milk yield of Holstein Friesian cows at Phu Yen High-
Tech Dairy Farm. The study was carried out using the data of 292
heifers calving from August 2023 to June 2024 to analyze effects of
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Keywords
_ birth weight, pre-weaning growth and age at the first service on age
Age at first calving at first calving and data from 781 cows of 1,734 first-calving heifers
Birth weight which obtained completely 305 days in milk for the first lactation
First lactation during the 2021 - 2023 period to assess the relationship between
Heifers the age at first calving and 305 days milk yield. Results showed that
Milk yield the average age at first calving was 24.43 months, with 85% of cows
calving for the first time between 23.0 - 25.99 months. Correlation
*Corresponding author analysis revealed negative correlations between birth weight and
" Baesn U0l age at first calving (r = -0.106; P < 0.05), between weight gain from
Email: birth to weaning and age at first calving (r = -0.072; P > 0.05), and
ttanh @thmilk.vn a positive correlation between age at first breeding and age at first

calving (r = 0.485; P < 0.01). Furthermore, the positive correlation
(r = 0.443 - 0.530; P < 0.001) between the age first calving and
305 days milk yield was found. In conclusion, the results reveal the
significantly negative correlation between birth weight and age at
first calving, positive correlation between age at first breeding and
age at first calving, as well as possitive correlation between the age
at first calving with the 305 days in milk yield of cows examined.
So, application of optimal feeding management to reduce age at
first calving, thereby contributing to reduce costs and improve
economic efficiency in dairy farming.
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TOM TAT

Nghién ctiu nay nham danh gid anh hudng ctia khéi lugng so sinh,
tang trudng giai doan trudc cai stia va tudi phoi giong lan dau lén
tudi dé lita ddu va méi lién quan dén ning suit stta chu ky déu cta
bo to HF nuoi tai Trang trai bo Bo stta Cong nghé cao Phu Yén.
St dung dit liéu thu nhan ti 292 bo to dé tu 8/2023 dén 6/2024
dé phan tich khéi lugng so sinh, ting trudng giai doan trudc cai
stia va tudi phoi giong 1an d4u anh hudng dén tudi dé lta dau cta
ching va tii 781 bo to dé ltia dau trong giai doan 2021 - 2023 c6
dua chu ky stia 305 ngay d€ danh gia moi lién quan gitia tudi dé
ltia ddu véi nang sudt siia & chu ky déu. Két qua cho thiy tudi dé
ltta dau trung binh la 24,43 thang, v6i 85% s6 bo dé Ita dau trong
khoang 23,00 - 25,99 thang. Phan tich tuong quan cho thdy c6
moi tuong quan am gitia khdi lugng so sinh va tudi dé lda dau
(r =-0,106; P < 0,05), gitia ting khoi lugng binh quén tu so sinh
dén cai stia va tudi dé lta dau (r = -0,072; P > 0,05), va moi tuong
quan duong gitia tudi phoi giong lan dau va tudi dé lta dau (r =
0,485; P < 0,01). Bén canh d6, moi tuong quan duong (r = 0,443 -
0,530; P < 0,001) gitia tudi dé lda dau véi nang sudt sita 305 ngay &
chu ky stia thii nhat. Tu két qua nay cho thdy c6 méi tuong quan
am va c6 1gi dugc nhéan dién & hai yéu t6 vé khoi lugng so sinh va
tang khoi lugng binh quéin ngay giai doan so sinh - cai stia dén tudi
dé ltta dau. Tuong quan duong nhung theo xu huéng bat loi gitia
yéu t6 tudi phdi giong 1an dau véi tudi dé 1an dau hay tudi dé lua
dau véi ndng sudt stia 305 ngay & chu ky stta dau. Do do, viéc quan
ly nudi dudng t6i uu nhidm rat ngin tudi dé lda dau, gép phan

giam chi phi va nang cao hiéu qua kinh té trong chan nudi bo siia.
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1. Dt Vin Dé

Sinh san va san xuAt siia la hai chi tiéu quan
trong trong chan nuoi bo sta. Trong hon hai
thap ky qua, van dé cham sinh hay v6 sinh da tré
thanh cht dé dugc cac nha khoa hoc vé di truyén
va chan nuoi bo siia niang sudt cao quan tam
nhiéu (Kusaka & ctv., 2023). Sinh san kém dan
dén khoang cach Itia dé kéo dai, san lugng stia
gidm va it bo to tdt dé thay thé dan. Lgi nhuén tu
stia & chu ky d4u tién khong bu dap dugc toan b
chi phi d4u tu nu6i bo to thay thé dan ti so sinh
dén hét chu ky stia dau. Tu lau, viéc nghién ctiu
tudi dé lan dau thich hgp ¢ bo to HF dugc xem la
chién lugc giup phat trién trang trai bo stia bén
viing (Goodger & ctv., 1989). Giam tudi dé lan
dau xudng t6i ngudng 22 thang tudi van chua
thay c6 van dé bat lgi dén dé kho hay nang suit
stia néu nudi dudng bé va bo to tot (Sakaguchi &
ctv., 2005; Haworth & ctv.,, 2008; Kusaka & ctv,,
2022). Tubi dé lan dau tang cing lién quan dén
giam ndng sudt siia hang ngay trong sudt doi va
giam kha ndng deé lan thd hai lién ti€p. Nhiing
con bo dé lan dau lac 22 thang cé nang sudt siia
hang ngay trung binh dy doan trong suét doi la
15,24 kg, nhung nhiing bo dé & tudi 36 thang
c6 nang sudt stta hang ngay trung binh dy doan
trong suot doi la 12,83 kg, két qua nhidn manh
tdm quan trong cua viéc dat dugc tudi dé lta dau
thap hon, diéu nay & déy lién quan dén cai thién
stic khoe v, tang nang sudt stia hang ngay trong
suot doi, cai thién hiéu sudt sinh san va ting kha
ndng dé 1an thu hai (Eastham & ctv., 2018).

Mot s6 nghién ctiu khic da tim hiéu anh
hudng cta yéu t6 di truyén, dinh dudng, diém
thé trang, muia vu dén tudi dé va ning sult stia
Itia dau & bo to HF (Sejian & ctv., 2018; Atashi

& ctv., 2021; Costa & ctv.,, 2021). Tai Viét Nam,
da c6 nghién ctiu danh gia anh hudng ctia giéng,
vung mién va mua vu dén nang suit stia bo lai HF
(Pham & ctv., 2007) hay danh gia thuc trang chan
nuoi bo stta HF thuan 6 Trang trai Chan nudi Bo
stia Cong nghé cao tai Phu Yén cho thay bo to ¢
tudi phdi giéng lan dau trung binh 14,79 thang
(13,3 - 17,0 thang), tudi dé lta dau khoang 24,44
thang (21,31 - 29,67 thang) va nang suat siia dén
150 ngay cho siia ¢ bo Itia 1 khoang 36,02 lit/con
trong 1 ngay (Tran & Nguyen, 2025). Nghién ctiu
nay nham phén tich anh hudng ctia khoi lugng
bé so sinh, tang khoi lugng binh quan ngay giai
doan so sinh dén cai siia va tudi phdi giong lan
dau dén tudi dé lita dau, dong thoi xac dinh méi
lién quan gitia tudi dé Ita d4u va ning sudt stia
trong chu ky ddu & bo HF dé€ lam co s& dit liéu
cho nhiing dinh huéng phat trién bo stia nuoi
tai ving khi hiu n6ng &m Phad Yén ciing nhu céc
khu vuc c6 diéu kién khi hau tuong tu.

2. Vat Liéu va Phuong Phap Nghién Ciiu
2.1. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién tu 2021 dén
2024 tai Trang trai Chdn nudi Bo stta Cong nghé

cao Phu Yén.
2.2. Phuong phap nghién ctiu

Nuo6i dudng: Bé, bo to va bo sinh san lia 1
dugc nudi nhot di lai tu do trong chudng theo
mo hinh trang trai (c6 hé thong lam mat) va dinh
dudng dugc dap ting theo tiéu chudn NRC (2001).

B6 tribo va theo doi ditliéu: Bo dugce thé tu do
trong khu vuc chuong nudi theo nhém tuy thudc
giai doan sinh ly. Thong tin vé bo theo déi dii liéu
va chi tiéu theo d6i dugc trinh bay & Bang 1.
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Bang 1. Thong tin vé dan bo khéo sat va cac chi tiéu theo doi

< S6 lugn
STT Dién giai thi nghiém (b") & Chi tiéu theo dai
0
Theo doi va thu nhén tryc tiép cac
Phan tich anh hudng ctia khoi lugng o e P
) ) . dii liéu 292 ca thé IGa 1 dé tu 8/2023
so sinh, tang khdi lugng trung binh/ . e a ]
L ) s dén 6/2024 vé khéi lugng so sinh,
1 ngay giai doan so sinh dén cai siia, 292 ) . X ..
T e e e e tang trong giai doan so sinh dén cai
tudi phoi giong lan dau dén tudi dé , R LN i Ta ey
e slia, tudi phoi giong lan dau va tudi
lta dau. 21 A
dé lua dau.
Phén tich méi quan hé gitia tudi dé Hoi ctiu dii liéu vé nang sudt siia,
2 ltia dau va nang suat stia chu ky 305 781 tudi dé lita ddu ctia nhiing bo chu ky

ngay bo lda 1.

stia ltia 1 c6 du chu ky sita 305 ngay.

2.3. Phuong phap theo doi cac chi tiéu

Khoi lugng (kg/bé): Pugc xac dinh biang can
bing can dién tu (DiniArgeo; d¢ chinh xac +
0,01 kg) tai thoi diém sau sinh khi bé con dugc
sinh ra da dugc lau kho (KLSS), va thoi diém bé
con cai stta (KLCS). Bé dugc can trudce luc bu sita
dau & KLSS hodc truge lac cho dn 6 KLCS.

Tang khoi lugng binh quan ngay giai doan so
sinh dén cai stia (kg/ngay): Dugc tinh nhu sau
(KL cai stia - KLSS)/t6ng ngay tii so sinh dén cai
stia thuc té.

Tudi phdi giong 1an dau (TPGLD; thang):
Dbugc tinh bing tdng s6 ngay tui khi dugc sinh
ra dén ngay phdi giong lan dau va chia cho 30,5
ngay. bong duc & bo dugc phat hién véi su két
hgp ho trg béi thiét bi SCR (dugc san xuét boi
SCR by Allflex, Israel va dugc phan phoi boi
Cong ty TNHH Dairy Viét Nam).

Tudi dé lta dau (TPLD, ngay): Thoi gian
ti so sinh dén thoi diém dé lua diau dugce tinh
bing téng s6 ngay (sau dé chia cho 30,5 dé
quy ra thang).

2.4. Xt ly 0 liéu

Ap dung théng ké m6 t& dé xac dinh cic tham
s0 co ban nhu gia tri trung binh (Mean) va d¢
léch chuén (SD). Phuong phap xac dinh phuong
trinh hoi quy, cach tinh hé s6 tuong quan va
phan tich phuong sai ap dung theo phuong phap
thi nghiém trong chan nuéi tha y cta Truong &
ctv. (2018), cu thé:

Phuong trinh hoi quy dudng thing Y =a + bx.

Phan tich phuong sai

Tinh téng binh phuong: Cy = ¥ (x - 20)2
Cong thiic nay trién khai thanh:

Cy = Cx + Cz Cn = ¥ni - (zi - £0)2; Cz
=Y(z - xi)2.

Tinh d6 tu do téng Vy =n - 1; Vx = 1x - 1;
Vz=n-1x

Tinh FTN = S2x : S2z.

Tinh phuong sai S2y = Cy : Vy; S2x = Cx : Vx;
S2x=Cz:Vz.
3. Két Qua va Thao Luén
3.1. Tu6i dé lita dau va phan bo tudi dé lua dau

Két qua danh gia tudi dé lta dau cta 292 bo
cai v6i két qua phan theo nhém hay toan bo dugc
trinh bay tai Bang 2.
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Bang 2. Tudi dé ltta ddu ctia dan bo khao sét (thang)

Thi tg nhom Gid6i han nhom Tudi dé Ita dau Tan s6 T4n sudt Tan suit
(thdng) trung binh (z) (f) (p) (%)
1 <23 22,69 8 0,03 3
2 23-23,99 23,56 141 0,48 48
3 24 - 24,99 24,46 68 0,23 23
4 25 -25,99 25,35 40 0,14 14
5 26 - 26,99 26,48 16 0,06 5
6 27 - 27,99 27,37 12 0,04
7 >28 28,83 7 0,02 2
Toan bd 24,43 292 1,00 100

T két qua & Bang 2 cho thay c6 dén 85% sb
bo dé Ita dau trong tii 23 dén 25,99 thang (trong
d6 48% nam trong khoang 23 - 23,99 thang, 23%
trong khoang 24 - 24,99 va 14% trong khoang 25
- 25,99 thang). Chi c6 khoang 3% s6 bo to dé lta
dau dudi 23 thang va 11% s6 bo to dé lda dau
trén 26 thang tudi. Hau hét cac nghién ctu chi
ra rang tudi dé 14n dau ly tudng cta bé cai HF
va cac giong bo stia khac 1a tii 23 dén 24 thang
tudi (Cooke & ctv., 2013; Krpalkova & ctv., 2014;
Stevenson, 2016). Tudi dé lita ddu anh hudng dén
loi nhudn cuia chan nuoi bo stia. Vi vdy, viéc quan
ly nudi dudng t6i vu giup rut ngan thai gian tudi

dé laa dau, tu do giup giam chi phi ma khong
anh hudng dén san lugng siia, kha nang sinh san
hay thoi gian khai thac ctua bo sau nay (Kusaka
& ctv.,, 2022).

3.2. Phan tich anh huéng cua khéi lugng so
sinh, ting khéi lugng binh quén ngay tu so
sinh dén cai siia va tudi phdi giong 1an dau
dén tudi dé lia dau

Thong tin vé khoi lugng so sinh, ting khoi
lugng binh quan giai doan tli so sinh dén cai sia,
tudi phoi giong lan dau tii 292 ca thé dugc phan
nhom theo tudi dé Itta dau va trinh bay & Bang 3.

Bang 3. Khoi lugng so sinh, tang khoéi lugng binh quan giai doan trudc cai sita va tudi phoéi giong lan

d4u 6 292 bo khéo sat
Thitgy  GiGi han nhém theo S6bo (n)  KLSS (kg/ TKLBQ (kg/ PGLD (thang)
nhom  tudi dé ltia du (thing) bé) ngay)
1 <23 8 32,25 0,69 14,00
2 23-23,99 141 36,01 0,73 14,53
3 24 - 24,99 68 35,49 0,72 14,97
4 25-25,99 40 35,00 0,72 15,09
5 26 - 26,99 16 35,38 0,70 15,00
6 27 - 27,99 12 35,75 0,68 15,11
7 > 28 7 32,14 0,64 15,44
Toan bo 292 35,59 0,72 14,79

Ghi chii: KLSS, khoi lugng so sinh; TKLBQ, tang khoi lugng binh quan ngay; PGLD, tudi phoi giong

lan ddu.
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Tiép tuc, phan tich anh hudng ctia khoéi lugng
so sinh (KLSS; kg/con), ting khoi lugng binh
quén ngay tu so sinh dén cai stta (TKLBQ; kg/

con/ngay) va tudi phéi giéng lan dau (PGLD;
thang) dén tudi dé lda ddu (TPLD) dugc trinh
bay & Bang 4.

Bang 4. Méi tuong quan gitia KLSS, TKLBQ va tudi PGLD véi TDLD

Bién doc lap x p yx >x? (Tx)? p
KLSS (kg/bé, Xl) 35,59 10.392 369.872 107.993.664 0,047
TKLBQ (kg/bé, Xz) 0,73 213 155,49 45.369 0,038
PGLD (théng, x,) 14,79 4319 63.876 18.653.761 < 0,001
Bién phu thudcy Y 2y Yy2 (Zy)2
Tudi dé 1Ga dau
, 24,43 7133 174.257 50.879.689
(thang)
Gia tri chung yvax, yvax, y vax, yvax,
XXy 253.879 5.207 905.468 105.513
XX.Yy 74.127.036 1.519.629 30.802.927 30.809.427
Hé sé (yvax) (yvax,) (yvax,)
Hésotudoa 27,92 25,09 17,25
Hé s6 hoi quy b -0,098 -0,073 0,486
H¢ s6 tuong quanr  -0,106 (r ) -0,072 (r)) 0,485 (r,)
p 0,040 0,200 < 0,001

Ghi chii: Cdc hé s6 a, b va r dugc tinh theo Truong & ctv. (2018). KLSS: khéi lugng so sinh; TKLBQ: ting khoi

lugng binh quan ngay; PGLD: tudi phdi giong ldn ddu.

Moi tuong quan gitia khoi lugng so sinh
(KLSS) va tudi dé lua dau (TDLD): Co6 hé s6
tu do a = 27,92; hé s6 héi quy b = -0,098 va hé
s tuong quan r = -0,106 (Bang 4; P < 0,05) v6i
phuong trinh dugc xac lap 1a TPLD (thang) =
27,92 + (-0,098) x KLSS (kg/bé). Tii gid tri héi
quy va phuong trinh tuong quan cho thiy mai
tuong quan am gitta KLSS va TPLD, diéu nay
c6 nghia la khi KLSS tang lén thi TDLD giam.
Nhiéu nghién ctiu da xdc nhan moéi tuong quan
nghich gitta KLSS va TPLD. Nghiéu nghién ctiu
cho thay bé cai ¢ KLSS cao thudng phat trién
nhanh hon trong giai doan dau doi, giap dat khaéi
lugng phoi giong ly tudng sém hon (Bayram &
ctv., 2009; Hayes & ctv., 2021; Bui & ctv., 2025).
Va két qua nghién ctiu nay con cho thiy moi kg
KLSS tang thém c6 thé giam khoang 0,08 - 0,12
thang tudi ctia tudi dé lta dau. Rodriguez & ctv.

(2020) cting bdo cdo rang bé cai Holstein co
KLSS tu 38 - 42 kg thuong dat tudi phdi gidng
lan dau sém hon 15 - 20 ngay so v6i nhom bé
c6 KLSS tii 32 - 35 kg, dan dén TPLD sém hon
tuong ting. Diéu nay dugc giai thich boi bé co
KLSS cao thuong phan anh sy phét trién & giai
doan bao thai t6t va c6 nhiéu lgi thé vé phat trién
hé théng mién dich, kha nang tiéu hoa va hép
thu dinh dudng ngay ti giai doan dau doi.

Moéi tuong quan gifia ting khoi lugng binh
quéan ngay ti so sinh dén cai stia (TKLBQ) va
tudi dé Itta ddu (TPLD): Co hé s6 tu do a = 25,09;
hé s6 hoi quy b = -0,073 va hé s6 tuong quan r =
-0,072 (Bang 4; P > 0,05) v6i phuong trinh tuong
quan dugc xac dinh la TDLD (thang) = 25,09 +
(-0,073) x TKLBQ (kg bé). Tt két qua veé gia tri
hé s6 héi quy va mo hinh phuong trinh cho thay
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TKLBQ va TPLD ¢6 méi quan hé ngugc chiéu,
c6 nghia la bé c6 tang khai lugng binh quan giai
doan so sinh dén cai stia cao thi c6 xu huéng
giam vé tudi dé lda dau, tuy nhién chua nhén
thdy c6 mdi tuong quan cé y nghia (P > 0,05).
Nghién ctiu cia Bach & Ahedo (2008) trén 7.768
bé cai Holstein cho thay nhiing bé c6 t6c do tang
tridng cao hon 0,80 kg/ngay trong giai doan so
sinh dén cai stia dat dén tudi dé ltta dau sém hon
1,5 thang so v6i nhom c6 toc do ting trudng
duéi 0,60 kg/ngay. Theo Soberon & Amburgh
(2013), méi 100 g tang thém trong t6c do tang
trudng trudce cai stia lam gidm tudi dé 1da dau tu
6 - 8 ngay. Tuong tu, Hayes & ctv. (2021) ciing
khuyén cdo rang t6c d6 tang trudng nén dugc
duy tri 6 khoang 0,80 - 0,82 kg/ngay d€ dat dugc
tudi phdi giong 1an ddu va tudi dé 1an dau t6i uu.

M6i quan hé gitia tudi phéi giong 1an dau
(TPGLD) va tudi dé lia dau (TDLD): C6 hé
s6 tu do a = 17,25; hé s6 hodi quy b = 0,486 va
hé s6 tuong quan r = 0,485 (Bang 4; P < 0,01)

v6i phuong trinh dugce xac lap la: Tudi dé lua
dau (thang) = 11,75 + 0,486 x TPGLD (thang).
Tu két qua gid tri hoi quy va phuong trinh hoi
quy cho thdy TPGLD va TPLD cé tuong quan
duong co6 y nghia thong ké (P < 0,01), c6 nghia
la TPGLD ctia bd mudn sé dan dén TDLD ciing
mudn hon va ngugc lai. Két qua nay tuong tu véi
nghién ctu ctia Eastham & ctv. (2018) cho ring
tudi phdi giéng muon, sé kéo theo tudi dé mudn.
Tudi phoi giong thé hién viéc quan li qua trinh
nudi dudng phat trién bo to.

3.3. Méi tuong quan hé gitia tudi dé lia dau va
nang suit siia & chu ki sita dau

ba theo doi tudi dé Ita dau va chu ki tiét stia
1 cta tdng s6 1.734 bo céi thudc d6i tugng trén
trong ba nam tu 2021 - 2023 ¢6 chu ki tiét siia,
trong do6 c6 781 bo du chu ki 305 ngay (ndm 2021
¢6 164 con; 2022 ¢6 280 con; 2023 ¢b 337 con) ¢
cung thai gian dé. K&t qua phén tich tuong quan
gitia tudi dé ddu véi ndng sudt stia da 305 ngay
ctia 781 bo néi trén dugc trinh bay Bang 5.

Bang 5. Cac tham s6 diing cho phén tich tuong quan gitia tudi dé Itta dau véi nang sudt stia 305 ngay

chu ki sita dau (lit)

Bién doc lap x P >x rx2 (Xx)2
TDLD 2021 (thang, x1) 24,79 4.065 100.785 16.528.779
TDLD 2022 (thang, x2) 25,10 7.028 176.402 49.392.784
TDLD 2023 (thang, x3) 24,77 8.347 206.757,43 69.680.576
Bién phu thudc y Y 2y 2y2 (Xy)2
NS stia 305 ngay CKD

9.418 7.358.840 69.302.592.720 54.152.521.945.600
(L/con)
Gid tri chung y vaxl y va x2 y va x3
Xy 38.289.398 66.187.194 78.626.118
XX Y 29.915.932.770 51.714.975.120 61.425.652.941
Hé s6 (y vax1) (y va x2) (y va x3)
a (hé s6 tu do) 4.006 5.512 5.935
b (hé s6 hoi quy) 218,06 148,14 140,18
r (hé s6 tuong quan) 0,443 0,530 0,490
p < 0,001 < 0,001 < 0,001
S6 luong bo (n) 164 280 337 Y n =781

Ghi chii: Cdc hé s6 a, b va r dugc tinh theo phuiong phdp ciia Truong & ctv. (2018). TDLD, tudi dé lia ddu;

CKD, chu ky ddu.
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Két qua tu Bang 5, dii liéu tinh theo tling
nam, cho thay véi hé so6 tu do a la 4.006; 5.512
va 5.935 va hé s6 hoi quy b lan lugt la 218,06;
148,14 va 140,18 vé6i hé s6 tuong quan r lan lugt
12 0,443; 0,530 va 0,490, cho thdy mdi tuong quan
gitia tudi dé lta dau véi nang sudt stta & chu ki
stia dau la tuong quan thuan kha chat ché vacoy
nghia (P < 0,001).

Két qua ti Bang 5 cho thdy tudi dé lia dau
(TPLD) trung binh ndm 2021 (x,) 12 24,79 thang,
nam 2022 (x;) la 25,10 thang, va ndm 2023 (xs) la
24,77 thang. Nang sudt stia trung binh 305 ngay
chu ki dau (CKD) dat 9.418 lit/con, dugc tinh tu
781 bo du 305 ngay cho siia.

Phan tich tuong quan cho thdy moéi quan hé
thuan chiéu gitta TDLD va nang sudt siia qua
cac ndm. Cu thé, phuong trinh héi quy tinh cho
nam 2021 la: NS stia 305 ngay (lit/con) = 4.006
+ 218,06 x TDLD (thang) va véi hé s6 tuong
quan r = 0,443 (Bang 5; P < 0,001). Tuong tu,
niam 2022: NS siia 305 ngay (lit/con) = 5.512 +
148,14 x TDLD véi hé s6 tuong quan r = 0,53 (P
< 0,001; Bang 5), va ndm 2023: NS siia = 5.935 +
140,18 x TDLD véi hé s6 tuong quan r = 0,49 (P
< 0,001; Bang 5).

Tat ca cac mo hinh hoi quy déu thé hién
xu huéng chung la khi tang tudi dé lia dau sé
dan dén ting nang sudt siia 305 ngay. Két qua
nay tuong dong voi nghién ctu ctia Heinrichs
(2013) vé sy phat trién co thé day du hon & bo
dé mudn va nhan dinh cta Berry & ctv. (2007)
vé anh hudng cta tudi dé dau dén nang suit sia.
Tuy nhién, du nang sudt stia ting theo tudi dé lira
dau, phan tich hiéu qua kinh t€ cho thdy lgi ich
ti viéc tang nang sudt stia khong du bu dap chi
phi nudi dudng kéo dai khi tri hoan tudi dé dau
qua cao (Kusaka & ctv., 2023).

4. Két Luan

Nghién ctiu xac dinh dugc moéi tuong quan
am chét ché c6 y nghia gitia khoi lugng so sinh
v6i tudi dé ddu va tuong quan duong gitia tudi
phdi giong lan dau va tudi dé lia dau & bo to
HE Tuong quan duong chit ché gitia tu6i dé laa
dau véi ndng sudt sita 305 ngay & chu ky ddu. Do
do, viéc cai thién ché d6 nuodi dudng dé dat khéi
lugng so sinh hgp ly, cai thién mic ting trudng
sau sinh d€ giam tudi phoi giong 14n ddu va giam
tudi dé lta déu la diéu can thiét.

Loi Cam Poan

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

L6i Cam On

Nhom tac gia chan thanh cam on lanh dao va
tap thé€ nhan vién Trang trai Bo stia Cong nghé
cao Phu Yén d3 ho tro va tao dién kién thuc hién

nghién ctiu nay.
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ABSTRACT

Noise isa common occupational hazard in industrial environments,
particularly in the textile and garment industry, where machinery
operates continuously and often generates noise levels that exceed
safe thresholds. This study was conducted at a large garment
factory in Ho Chi Minh City, Vietnam to assess the current status of
personal protective equipment (PPE) usage and health symptoms
related to noise exposure among workers, and to develop a spatial
noise distribution map of the workplace. Data were collected from
100 workers through questionnaire surveys and from 186 noise
measurement point based on Vietnam’s national standards. The
results indicated that all working areas had noise levels below the
eight-hour-exposure threshold of 85 dBA; however, more than
60% of workers operated in areas with noise levels exceeding
70 dBA, a level known to trigger physiological stress responses
with prolonged exposure. Although most workers had received
occupational hygiene training, only 30% used PPE regularly, while
22% reported symptoms such as headaches, tinnitus, or sleep
disturbances after work. A lack of awareness and a sense of being
“accustomed to the noise” were key reasons for the low rate of PPE
usage. The study recommends strengthening training programs,
monitoring PPE compliance, and implementing effective noise
control measures to protect the long-term health of workers in the
garment industry.
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1. it Vin Dé

Tiéng 6n 13 mot trong nhiing méi nguy hiém

Cong Nghé Dong Nai, Dong Nai

TOM TAT

Tiéng 6n la mot moi nguy nghé nghiép phé bién trong mai trudng
cong nghiép, dac biét trong nganh dét may - noi hé thong may
moc hoat dong lién tuc va thudng tao ra muic 6n vugt ngudng an
toan. Nghién ctiu nay dugc thuc hién tai mot co s may mac 16n &
thanh ph6 H6 Chi Minh, Viét Nam nhdm khao sat thuc trang su
dung phuong tién bao vé thinh giac (HPD), cac triéu chiing stic
khoe lién quan dén tiéng On clia nguoi lao dong (NLD), va xay
dung ban do6 phén bé mtic do tiéng 6n theo khong gian tai noi
lam viéc. Di liéu dugc thu thap tii 100 NLD thong qua khao sat
bang hoi va 186 diém do ap sudt 4m theo tiéu chuidn qudc gia Viét
Nam. Két qua cho thay tat ca cac khu vuc lam viéc déu c6 mtc 6n
duéi ngudng ti€p xtc trong tam gid 85 dBA; tuy nhién, hon 60%
NLD lam viéc trong moi trudng ¢ muc on trén 70 dBA - mitc c6
thé kich hoat phan ting cing thing sinh ly néu tiép xtc kéo dai.
Maic du phéan 16n NLD da dugc dao tao vé vé sinh lao dong, chi
30% st dung HPD thuong xuyén, trong khi 22% bdo cdo cac triéu
chiing nhu dau dau, u tai hodc roi loan gidc ngt sau gio lam. Su
thi€u nhan thic va cam gidc “quen véi tiéng 6n” 13 nguyén nhan
khién ti 1¢ stt dung HPD con thap. Nghién ctu khuyén nghi can
tang cuong dao tao, giam sat viéc st dung HPD va dp dung cac giai
phép kiém soat tiéng 6n nham dam bao stic khoe lau dai cho NLD
trong nganh dét may.

cong nhan & Chau Au cho biét ho thudng xuyén
ti€p xuc véi tiéng 6n 16n trong it nhat mot phan
tu thoi gian lam viéc. Tai Hoa Ky, khoang 25%

nghé nghiép phd bién nhét trong moi truong lao
dong cong nghiép hién nay (IEC, 2019). Theo
két qua khao sat vé diéu kién lam viéc tai chau
Au nam 2015 (Eurofound, 2017), c6 dén 28%

cong nhén co tién st tiép xuc vdi ti€éng 6n nghé
nghiép; tuy nhién, hon mot phén ba trong s6 ho
chua tling st dung thiét bi bao v¢ thinh giac (Tak
& ctv.,, 2009). Hau qua rd rét va dugc ghi nhan
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phd bién nhat la mat thinh luc do tiéng 6n, von
da tré thanh mot bénh nghé nghiép dang bao
doéng tai nhiéu quoc gia (Chen & ctv., 2020).

Bén canh t6n thuong thinh gidc, ngay cang
c6 nhiéu bang chiing khoa hoc cho théy viéc tiép
xuc lau dai véi tiéng 6n con lam gia tang nguy co
mdc cac bénh ly vé tim mach va anh hudng dén
stiic khde tim than - xa hoi (Basner & McGuire,
2018; Bolm-Audorff & ctv., 2020; Teixeira & ctv.,
2021). Trong mdi trudng cong nghiép, dac biét la
nganh dét may, muc d¢ tiéng 6n thudng xuyén
vuot ngudng an toan do hoat dong lién tuc cua
hé thong may moc (Bedi, 2006; Ejigu, 2019).
Nhiing anh huéng nay khong chi lam suy giam
stic khée NLD ma con tac dong dén nang suit
lao dong va chit lugng cudc sdng.

Nganh dét may 1a mot trong nhiing nganh
cdng nghiép mii nhon cua Viét Nam, giadi quyét
viéc lam cho hang triéu lao dong. Tuy nhién,
trong khi cac yéu t6 nhu diéu kién lao dong va
phuc loi xa hoi ngay cang dugc chu trong thi
van dé tiéng On tai noi lam viéc van chua dugc
nghién ctiu day dua va hé thong. Mot s6 nghién
ctiu trudc day da ghi nhan tinh trang tiéng 6n
vuot ngudng cho phép va ti I¢ sti dung phuong
tién bao vé thinh giac (HPD) con thép trong cac
xudng may (Nguyen & Bui, 2008a; 2008b). Tuy
nhién, cac nghién ctiu nay phan I6n da cd, cha
yéu duing lai 6 mo ta hién trang, chua di sau vao
viéc danh gia nhén thic cta nguoi lao dong, cac
yéu t6 anh hudng dén hanh vi bao vé thinh giac,
cting nhu chua két hgp do dac thuc dia vé6i phan
tich ban do tiéng on.

Trong boi canh hoi nhap ngay cang sau rong
va yéu ciu tudn thu cdc tiéu chudn vé trach
nhiém xa hoi doanh nghiép ngay cang gia tang,
viéc nhan dién va ldp day khoang trong nghién
clu trén 1a can thiét d€ ho trg doanh nghiép dét
may cai thién mdi truéng lam viéc, dam bao stic

khoe lau dai cho NLD, dong thai dap ting yéu
cdu ctia doi tac qudc té. Do do, nghién ctiu nay
dugc thuc hién véi muc tiéu: (1) diéu tra thuc
trang sti dung HPD va cdc triéu chiing stic khoe
lién quan dén tiéng o6n ctia NLD; (2) khao sat
va danh gia muic d¢ tiéng oOn tai cac khu vuc lam
viéc trong co sd dét may thong qua do dac va
xdy dyng ban do6 phéan bo tiéng 6n; va (3) phan
tich cac yéu t6 tac dong dén miic do tiép xic va
y thiic phong ngtia ctia NLD. Viéc dat dugc cac
muc tiéu trén khong chi cung cép bang chiing
thuc nghiém v€ tinh trang tiéng oOn tai co s& dét
may dugc nghién ctiu ma con gép phan hinh
thanh co sd khoa hoc va thuc tién cho viéc xay
dung céc bién phép kiém soat tiéng 6n hiéu qua,
hudéng t6i sy phat trién bén viing ctia nganh céng
nghiép dét may Viét Nam.

2. Vat Liéu va Phuong Phap
2.1. Pia diém nghién ciiu

bia diém nghién ctiu la mot xudng chuyén
may trang phuc xuét khiu (sau day goi tat la co
s0), toa lac tai phuong Tam Binh, Thanh phé Ho
Chi Minh. Co s& ¢6 quy md 16n véi khoang 1.500
lao dong, trong dé khoang 1.400 ngudi thudng
xuyén tiép xuc voi cac yéu t6 nguy hiém va doc
hai trong san xuat. Co s c6 dién tich khoang
3.100 m2, dugc t6 chic thanh cic khu vuc chiic
ndng chinh gom: Tang mot 1a khu hé trg may véi
68 lao dong, noi thuc hién cac cong doan nhu
nhap kho, kiém vai, cat rap, thua khuy, théu hodc
ép nhiét va danh s6; tang hai la khu vuc may,
noi bo tri phan 16n lao dong lam viéc tai cac
chuyén san xuat v6i hé thong may moc hién dai
hoat dong lién tuc va phét sinh tiéng 6n dang ké.
Ngoai ra, kho nguyén vét liéu va kho thanh phdm
lan lugt dam nhiém chtic ndng luu tri nguyén
phu liéu d4u vao va kiém tra chit lugng, déng goi
san phdm dau ra.
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Quy trinh cong nghé tai co s& dugc td chiic
theo chubi san xuét khép kin, bit dau tii nguyén
liéu dau vao, kiém vai, xa vai, trai vai, thiét ké rap
va giac so do cit, cat rap va cat vai, danh s6 va
phan loai chi tiét, théu hoac ép néu co yéu cau
don hang, tiép theo la may véi cac budc vit s6,
may chinh, dinh ctc, déng bo, thua khuy, sau do
1a Gi hoi, kiém tra chét lugng, déng goéi va luu
kho. Quad trinh nay dugc ho trg bai hé thong
thiét bi hién dai, dugc chia thanh bén nhém
chiic ning chinh gém: Nhém may chuén bi véi
cac loai mdy xa vai, trai vai, cit vai, cat rdp va cat
thun chu yéu dat tai tding mot; nhém may may
va may may chuyén dung trong dé c6 may may
rap tu dong dugc bo tri tai tdng hai; nhém may
vat s6 st dung d€ hoan thién dudng may, chéng
bung vai va tang d6 bén san phdm cling dugc dat
tai tdng hai; va nhém mdy hoan thién nhu may
déng bo, dinh ctc va thua khuy bo tri tai tang
hai, trong khi may théu va ép nhiét dugc dit tai
tang mot tuy theo dac thu cta tling don hang.

Hé thong thiét bi tai co sd hoat dong véi cong
sudt cao va theo ca, 1a nguon chinh phat sinh
tiéng 6n trong mai truong lao dong. Co s& nay
dugc lya chon lam dai tugng nghién ctiu do ddc
diém dién hinh ctia nganh may mac vé t6 chtic
san xudt va muc do tiép xdc cao véi tiéng oOn tu
may moc. Viéc khao sat muic 6n tai cac vi tri lam
viéc la co s¢ d€ danh gia nguy co nghé nghiép va
dé xudt cac giai phap kiém soat phtt hgp nhim
bao vé stic khoe NLD.

2.2. Phong van NLD tai co s6 dét may

T6ng s6 lao ddng ctia co s¢ vao khoang 1.500
nguoi. Dya trén phép tinh ¢& mau (Yamane,
1967) v6i muc y nghia a = 0,10, nghién ctu da
khao st 100 NLD tai co s4. Phan b6 mau dua
trén s6 lugng lao dong, dic diém sin xudt va
muc do tiép xuc véi tiéng On tai tiing khu vuc.
Cu thé, tai ting mot, toan b 68 lao dong déu

dugc khao sat do bé tri lam viéc & nhiéu vi tri
khac nhau, van hanh cac loai may moc phat sinh
tiéng On véi dac diém va cuong do khac nhau,
dong thai phan bé tuong doi tach biét vé khong
gian; do do, viéc khdo sat toan bo gitip dam bao
tinh dai dién va toan dién cua di liéu. Phin con
lai ctia sO phiéu can khao sat (32 phiéu) dugc
thuc hién theo phuong phap chon méau ngau
nhién ti danh sdch cong nhan lam viéc tai tdng
hai. Pay la noi tap trung phan 16n lao dong con
lai ctia co sd, lam viéc gan nhau va tié€p xuc véi
tiéng On lién tuc. Khao sat dugc tién hanh bing
cach phat phiéu khao sat da soan san vao dau gic
lam viéc va thu lai vao cudi ngay, nham tao diéu
kié¢n thuan lgi cho NLD c6 thoi gian dién day
da va dam bao tinh chinh xdc cta thong tin thu
thap. Phan phdi va hinh thic khao sat nay gitp
phan anh khach quan va toan dién thuc trang
moi trudng lam viéc tai co sd.

Phiéu khéo sat dugc thiét ké nham thu thap
thong tin v€ muc do ti€p xic véi ti€ng on tai
nai lam viéc, nhan thic ctia NLD vé tac hai ctia
tiéng On, tan suét st dung phuong tién bao vé ca
nhan, tinh trang stic khoe lién quan, cling nhu
hiéu qua va miic d6 ap dung cac bién phap kiém
soat tiéng On tai nha mdy. Dit liéu thu thap nham
phuc vu cho viéc phan tich mtic d anh hudng
cua tiéng 6n, danh gia hiéu qua can thiép hién
tai va dé xudt cac giai phap cai thién. Noi dung
phiéu dugc xay dung trén co s6 tham khao cac
nghién ctu trudc vé ti€éng on va stc khde nghé
nghiép, bao gdbm nghién ctiu ctia Nguyen & Bui
(2008a) vé hanh vi phong chong tiéng 6n va diéc
nghé nghiép tai mot s6 nha mdy & thanh phé Ho
Chi Minh, va nghién ctiu cia Qutubuddin & ctv.
(2012) vé tac dong ctia tiéng 6n dén hiéu sudt lao
dong. Phiéu khao sat gom ndm phan: (1) thong
tin ca nhan; (2) tiép xuc véi tiéng On; (3) dao tao
va st dung phuong tién bao vé ca nhén; (4) tinh
trang stic khoe; va (5) y kién va dé xuét tii nguoi
tham gia khao sat.
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2.3. Po dac mic ap suit am xung quanh
noilam viéc

Nghién ctiu thuc hién thu thap dii liéu mtic ap
sudt am xung quanh noi lam viéc va mé phong
phan bo tiéng 6n theo khong gian (goi la ban do
on) (Tang & ctv., 2022). Trong pham vi khu vuc
nghién cuu, tdng cdng c6 186 diém do (Bang 7)
dua trén cac tiéu chi dai dién nhu nguén 6n déc
trung, va yéu té phoi nhiém tiéng 6n cua NLD.
Phép do dac tai hién trudng dugc thiét ké dap
ung yéu cau ky thuat cia TCVN 9799:2013 (ISO
9612:2009) (MOST, 2013) d€ lam can c@ danh
gia su phu hgp ctia phuong phéap xac dinh theo
QCVN 24:2016/BYT (MOH, 2016) vé tiéng 6n
tai noi lam viéc. Do cao ddt may do cach mat
dat 1,5 m dap dng yéu ciu tai Muc 12.4 trong
TCVN 9799:2013.

Mitic ap sudt am xung quanh noi lam viéc
dugc khio sat théong qua muc ap sudt am
trung binh trong s6 A trong thoi gian 45 giay
(LA,eq,45s) (DES, 2020) bang méay do d6 6n cam
tay CEL-620B2 (hang san xudt Casella, Anh).
bay la thiét bi phu hop cic yéu cdu cta IEC
61672-1:2002 loai 2 (IEC, 2002) qui dinh tai Muc
5.1 trong TCVN 9799:2013. Tai moi vi tri, tién
hanh do ba lan vao ba ngay lam viéc khac nhau,
thoi gian ctia moi phép do thuc hién trong 45
gidy (Muc 9.3 trong TCVN 9799:2013) (Lowry &
ctv., 2022; Stone & Moro, 2022). Thiét bi do dugc
hiéu chuén béi don vi c6 thim quyén trude dot
quan trdc va hiéu chudn tai hién trudng trudc
moi ngay do (Muc 12.2 trong TCVN 9799:2013)
(MOST, 2013).

2.4. Tinh toan muc ap suit 4m tai noi lam viéc

Gid tri mtc ép sudt am tai mdi vi tri dugc

xdc dinh bang trung binh cdng cua ba két qua

do thu dugc trong ba ngay lam viéc khac nhau.
Sai s6 dugc tinh bang d6 1éch chuén (standard
deviation) ctia ba gid tri nay, nhdm phan anh
muc do dao dong ctia cic két qua do trong cac

diéu kién lam viéc thuc té.

2.5. Xay dung ban do
theo khong gian

phian bo tiéng 6n

Su phin b6 muc 4p sudt am dugc thuc hién
mo phong thong qua phan mém NoiseAtWork
phién ban V2024.02 cia DGMR (Zare & ctv.,
2021). Gia tri muc 4p sudt am tai moi vi tri dugc
tinh todn nhu trén sé 1a di liéu dau vao d€ phan
mém noi suy gia tri & tat ca cac vi tri trong pham
vi nghién ctiu. Ban d6 6n c6 dinh dang la raster
v6i moi 6 gia tri c6 kich thudc gidng nhau va
chong 16p véi dii liéu nén la ban vé mit bang
AutoCAD 2024 & hai khu vuc (tang 1 va 2). Can
cti Bang 1 va 2 qui dinh tai QCVN 24:2016/BYT
(MOH, 2016), nghién ctiu tric quan héa mtc ap
sudt am tai cdc khu vic nham canh bdo ngudng
giéi han mtc ap sudt am téi da tai vi tri lam viéc,
lao dong, san xuit truc ti€p 85 dBA va canh bao
thoi gian tiép xuic t6i da tai khu vuc lam viéc véi
muc 4p sudt am quan trac. Cac khu vyc c6 muic
ap sudt 4m khac nhau dugc phén biét bang dai
mau dugc ma hoa theo quy tic & Bang 1. Trong
d6, thang mau dugc phan theo nguyén tic sau:
dudi 55 dBA, tu 55 dén 85 dBA v6i mdi bac ting
dan 5 dBA [theo gi6i han cho phép mtic ap suit
am tai cac vi tri lao dong & bang 2 cia QCVN
24:2016/BYT (MOH, 2016), 16n hon 85 dén 115
dBA vé6i mdi bac ting dan 3 dBA (theo gidi han
thoi gian ti€p xuc toi da cho phép cia NLD tuong

duong vdi tiéng On tai noi lam viéc).
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Bang 1. Quy udc mau sic st dung trong ban d6 phan bé tiéng 6n ctia nghién ctu

STT  Daiap sudt Ma mau RGB

am (dBA)

1 <55
55-<65 RGB (102,255,102)
65-<70 RGB (204,255,153)
70 - < 75 RGB (255,255,0)

5 75-<80 RGB (255,204,0)

80 - 85

> 85 - 88 RGB (255,153,0)
>88-91
>91-94

10 >94-97

11 > 97 -100
12 > 100 - 103
13 > 103 - 106
14 > 106 - 109
15 >109 - 112
16 >112 - 115
17 > 115

Y nghia’

Cén duéi giéi han cho phép mtic ap sudt
am chung tai cac phong lao dong tri 6oc,
nghién ctu thiét ké, thong ké, lap chuong
trinh mdy tinh, phong thi nghiém ly
thuyét va xt ly s6 liéu thuc nghiém.

Gidi han tiép xuc lién tuc trén 24 gis
(WHO, 2018)

Can dudi giéi han cho phép tai vi trilam
viéc, lao dong, san xuit tryc ti€p
Thai gian tiép xuc t6i da 4 gio
Thoi gian tiép xuc toi da 2 gic
Thoi gian tiép xuc toi da 1 gic
Thoi gian tiép xuc t6i da 30 phut
Thoi gian tiép xuc t6i da 15 phut
Thoi gian tiép xuc t6i da 7 phut
Thai gian ti€p xuc t6i da 3 phut
Thoi gian tiép xuc t6i da 2 phut
Thoi gian tiép xuc t6i da 1 phut
Thoi gian ti€p xuc t6i da 30 giay
Vugt gi6i han cho phép tai moi thoi diém

*Cdn cui Bdng 2: Gidi han cho phép miic dp sudt am tai cdc vi tri lao dong & cdc ddi oc ta, QCVN
24:2016/BYT Quy dinh quy chudn ky thudt qudc gia vé tiéng on - miic tiép xic cho phép tiéng on tqi

noi lam viéc (MOH, 2016).
3. Két Qua va Thao Luin

3.1. Thuc trang si dung HPD va cac triéu
ching siic khoe lién quan dén tiéng 6n cuaa
nguoilao dong

3.1.1. Pic diém cta NLD khao sat

Ngudi lao dong tham gia khéo sat c6 do tudi
ttt 19 dén 54 tudi, trong d6 nit gidi chiém 56%

(Bang 2). B¢ tudi trung binh ctia NLD la 36 + 10
tudi. Phan 16n NLD & nhom tudi tré (ti 35 tudi
tré xudng), chiém 59%. Thaoi gian lam viéc tai co
s& tui vai thang dén 20 nam, trong d6 48% ngudi
tham gia khao sat da tiing lam cac cong viéc co
do 6n cao trudc day nhu xay dung, dét may, ché
bién go, ché bién nhuya, va co khi.
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Bang 2. Thong tin vé ngudi lao dong

Thong s6 < 35 tudi 36 -45tudi 46 - 55 tudi > 55 tudi Tong
(n=59) (n=31) (n=10) (n=0) (n=100)

Nam (nguai) 26 14 4 - 44
N (nguoi) 33 17 6 - 56
Tudi trung binh 29,00 £4,00 40,00 +3,00 51,00 £ 2,00 - 36,00 + 10,00
(tudi)
Kinh nghiém lam 5,00 £ 3,70 10,80 £ 5,80 13,10+ 6,10 - 7,80 = 5,80
viéc tai co sG (nam)
Kinh nghiém lam 15,00 20,00 20,00 20,00
viéc tai co s6 nhiéu
nhat (ndm)
Kinh nghiém lam 0,00 0,00 3,00 0,00
viéc tai co sG it nhat
(ndm)
Ti 1é tling lam cac 24,00 18,00 6,00 48,00

codng viéc cé do o6n
cao trudc day (%)

3.1.2. Thuc trang cua

nguoilao dong

si dung HPD

Két qua khao sat cho thay, mdc du NLD tai co
s& da dugc phat HPD, cu thé la nut tai chong 6n,
nhung ti 1¢ st dung con tuong doi thap. Khoang
50% nguoi lao dong khong stt dung HPD (Bang
3), va chi c6 30% st dung thuong xuyén hoac
luén ludn. Ba nguyén nhén chinh dan dén tinh
trang nay bao gom: (1) vi tri lam viéc khong co
tiéng 6n dang ké; (2) ngudi lao dong da quen véi
moi truong tiéng 6n hodc khong con cam nhan
dugc muic do 6n; va (3) cam thay khong thoai
mai khi sti dung thiét bi, dién hinh nhu kho giao
tiép, u tai, hodc ngua tai. Nhiing li do nay phu
hop véi két qua nghién ctiu ctia Shaohua & ctv.
(2022). Thyc trang nay cho thdy phan l6n NLD
c6 thé da thich nghi v6i méi truong tiéng on, ti
do6 giam mic d6 nhan thiic vé cac tac dong tiéu
cuc tiém 4n cua yéu t6 nay da6i véi stic khoe. Nhu
dugc chi ra bdi Tinoco & ctv. (2019), nhan thuc

vé€ rui ro do phoi nhiém tiéng 6n la mot yéu té
du bao quan trong déi véi hanh vi stt dung HPD.
Khi NLD chua nhén thtic day du vé rai ro, viéc
stt dung HPD thudng bi xem la gy bt tién va dé
bi loai bo khoi théi quen lam viéc.

So véi thai ky trudce, khi NLD chua dugc tiép
can day du véi cac chuong trinh dao tao vé an
toan vé sinh lao dong va it nhan dugc sy quan
tam tu phia quan ly (Nguyen & Bui, 2008a),
viéc khong sti dung HPD chu yéu xudt phat tu
thiéu thong tin va ho trg. Trong nghién ctiu hién
tai, mac du phan l6n NLD did dugc dao tao vé
an toan vé sinh lao dong va cho biét cam nhan
dugc sy quan tdm tu ban lanh dao, nhung mtic
d6 st dung HPD van chua dat ky vong. Diéu nay
cho thdy nhan thiic vé nguy co tiéng 6n van con
han ché, va viéc ting cuong cac chuong trinh
giam sat, dao tao chuyén sau, nhan manh vai
tro cua HPD trong bao v¢ stic khoe thinh giac
la can thiét.
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Bang 3. Mtic d¢ st dung phuong tién bao v¢ thinh giac (HPD)

Mtic d¢ st dung HPD Tan suét (nguoi)

< 35 tudi 36 - 45 tudi 46 - 55 tudi Tong

Khong st dung 27 17 3 47

Hiém khi 5 2 13

Thinh thoang 4 1 10

Thuodng xuyén 4 2 14

Luén luén 13 1 2 16

Tong 59 31 10 100

3.1.3. Cac triéu chiing stic khoe lién quan dén
tiéng On cua ngudi lao dong

Ngudi lao dong tham gia khao sat khong cé
tién st bénh vé thinh giac. Khi phong van sau
hon vé cac ddu hiéu lién quan dén thinh luc sau
gio lam viéc thi nhan thay khoang 20% NLD gédp
cac ddu hiéu nhu phai néi to, phai tang am lugng
thiét bi 4&m thanh, phai yéu cdu nhac lai, hodc gia
dinh nhén thay NLD c6 dau hiéu lién quan dén
thinh luc (Bang 4).

Ngoai ra, tuy NLD chua tting dugc chdn doan
cac bénh ly lién quan dén thinh luc (theo két qua
kiém tra thinh lyc ndm 2024 tai co s&), nhung
qua khao sat 8% NLD co6 bénh ly lién quan dén
tim mach, r6i loan gidc ngu, réi loai tién dinh va
bénh tiéu hdéa (Bang 5) va dén 22% NLD sau gic
lam viéc gap phai cac triéu chiing c6 thé gay anh
hudng dén chat lugng cudc song (Bang 6). Cac
triéu chling nay bao gom chu yéu la dau dau va
U tai, ngoai ra con c¢6 dau nhuc tai, cing thing,
ndng tai, réi loai gidc ngu, v.v.

Bang 4. Tan suat cac dau hiéu lién quan dén thinh luc sau gi¢ lam

Tan sudt (nguoi)

DA4u hiéu

Khong  Hiém khi Th17n h ThU(ing Luf)n Tong
thodng xuyén luon

Phai ndi to dé€ giao tiép 86 7 6 1 0 100
trong 1 m
Phai tang am lugng radio/ 87 3 9 1 0 100
dién thoai sau mot ngay
lam viéc
Yéu cau moi ngudi nhic lai 83 10 7 0 0 100
Gia dinh cho riang NLD gip 93 3 4 0 0 100
kho khan khi nghe ho noi

Ghi chii: NLD: nguidi lao dong.
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Bang 5. Céc bénh ly ngudi lao dong mac phai

Céc bénh da dugc chan doén

Tan suét (nguoi)

Cac bénh lién quan dén tim mach (tdng huyét ap, bénh tim thi€éu mau cuc bo, 2

r6i loan nhip)

Réi loan gidc ngl (mat ngl, ngt khong sau, mo 4c mong, ...) 1

Bénh tiéu hoa lién quan da day ruot

Khac (r6i loan tién dinh)

Chua dugc chdn doan mac phai cac triéu chiing trén 92

Tong

100

Bang 6. Cac triéu chiing nguoi lao dong gap phai sau gio lam viéc

Triéu chiing

Tan sudt (nguoi)

Dau nhiic tai

Cang thang/stress

Ning tai

U tai/kho nghe/khong nghe rd

Réi loan gidc ngi (mat ngt, ngtt khong sau, mo ac mong, ...)

DPau dau
Khac

Khéng c6 cac triéu chiing trén

— O DN U1 = W =

78

Tong

100

3.2. Mic d¢ tiéng On tai cac khu vuc lam viéc

3.2.1. Miic ap sudt am trung binh tai cac khu
vuc ciia ¢o sG

Dua vao két qua ctia mtc ap sudt 4m trung
binh tai cac khu vuc lam viéc khic nhau dugc
do dac hién truong (Bang 7), nghién ctiu da thé
hién dugc ban do tiéng oOn tai tdng 1 va 2 cua
co s6 (Hinh 1 va 2). Két qua do hién trudng cho
thiy mtc tiéng 6n tai tit cd cac vi tri déu nam
dudi ngudng 85 dBA, la gidi han tiép xtc cho
phép trong 8 giv tai QCVN 24:2016/BYT (MOH,
2016). Két qua nay tuong dong véi nghién ctu
trudc do tai co s& san xuit may mdc tuong tu
(Shahed & Imam, 2018). Phan 16n khu vuc tang

1 ¢c6 muc 6n < 70 dBA, trit mot s6 khu vuc thudc
cong doan théu va cit thun. Toan bd khu vuc
tang 2 c6 muc on ti 70 dBA trd 1én. Tuy mtic 6n
tai co s& chua vugt qua 85 dBA, nhung & mtic
70 dBA thi h¢ thong than kinh giao cam ctia con
ngudi da dugc kich hoat, va di€éu dé cé nghia
co thé budc vao trang thai “chién d4u hodc chay
tron” (fight-or-flight), mot phén ting cing thdng
khong déc hiéu do co thé phat hién mot tac nhan
gay kich thich (Gallasch & ctv.,, 2016). Do do, néu
NLD ti€p xdc lién tuc véi miic 6n nay trong thoi
gian dai, c6 thé sé gay kho chiu bao gobm khong
hai long véi cong viéc, phan nan vé co thé (tic
la dau dau), lo lang va kho chiu sau khi lam viéc.
Phat hién vé su cau kinh sau gio lam viéc chi ra
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rang tic dong gian doan cua tiéng 6n van tiép tuc
sau gid lam viéc gy ra cam gidc thiéu kién nhan,
cing thdng, bon chon va noi chung 1a khong thé
thu gidn vao cudi ngay. Nghién ctu ciing phat
hién ra ring nhiing dnh hudng néu trén xudt
hién & muc do ti€p xuic tiéng on viia phai 70 -
84 dBA (Melamed & ctv., 1992). Vi vdy, tiéng 6n
dang tao ra phan ting cing thing trudc khi dat
muc 6n (85 dBA) c6 thé du d€ gay ton hai cho hé
thinh gidc va néu ti€p xuc lién tuc trén 24 gio sé

gay ra cac anh hudng vé stic khoe (WHO, 2018).
Do dé, tai cac khu vic c6 mic 6n tii 70 dBA tré
1én, co s& nén can nhac bé tri s6 lugng lao dong
¢ muc toi thi€u nham gidm thiéu nguy co anh
hudng dén stic khoe. Riéng d6i v6i khu vic may
tang 2, do tinh chat céng viéc khong cho phép
giam s6 lugng lao dong, NLD cén dugc nhiac nhg
va nang cao y thtc trong viéc stt dung HPD dé
dam bao an toan thinh lyc.
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Hinh 1. Ban do6 phén bé tiéng 6n theo khong gian tai tang 1.
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70 - <75 dBA
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80 - 85 dBA
>85 - 88 dBA
>88 — 91 dBA

Hinh 2. Ban d6 phéan bé tiéng 6n theo khong gian tai tang 2.

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



Trudng Pai hoc Nong Lam TP. H6 Chi Minh 115

Bang 7. Miic ap sudt am xung quanh trung binh noi lam viéc tai co s&

STT  Khu vyc do S6 diém Ngudén gay L boléch S6 diém vugt SO diém trong  S6 diém dudi

A,eq,45s
do on (dBA) chuin  ngudng85 ngudng70-85  ngudng 70
(diém) (dBA)  dBA (diém) dBA (diém) dBA (diém)
I Tang 1
1 Kho nguyén phu 36 Méycit 61,39 3,49 0 4 32
liéu thun, may
kiém vai,
may xa vai,
quat thong
gio, Xe nang
2 Kho thanh phim 1 4 Hoat dong 59,99 4,50 0 0 4
3 Khothanhphdm2 15  bécddhang 07 59 0 5 10
héa
4 Khu cit 27 Miéy catty 69,71 1,80 0 16 11
dong, may
cat tha cong
5 Phong théu 9 Miy théuty 81,86 2,55 0 9 0
dong
6  Phong may nhiét 13 Miy may 70,60 1,57 0 7 6
nhiét, may
cat laser,
may khuon
cat keo
7 Phong ép nhiét 10 Méyép 6418 2,29 0 0 10
nhiét, may
in tem nhiét
8 Phong so do 3 Mdy in 67,70 4,30 0 0 3
9 Phong y t& 1 - 56,87 2,18 0 0 1
10 Phong kiém tra 3 - 56,89 1,69 0 0 3
chét lugng cudi
cung trude khi giao
hang (Customer
Final Audit - CFA)
11 Khu vyc méy nén 3 May nén 72,59 5,61 0 2 1
khi khi
11 Tang 2
1 Van phong xudng 8 Méy catrap 72,88 1,80 0 8 0
tu dong
2 Phong may tu 6 Mdéy may ty 71,58 1,13 0 6 0
dong 1 dong
3 Phong may tu 3 74,08 1,26 0 3 0
dong 2
4  Khu chuyén may 45 Mdy may, 76,28 0,84 0 45 0
(may, vét sg, ...) may vét s6,
may dong
cug, ...
Tng 186 68,25 2,48 0 105 81
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Khu vic kho nguyén phu liéu ting 1

Khu vuc dugc bé tri nhiéu ké hang 16n nhé
dé€ chiia cac nguyén phu liéu. Cac nguén 6n tai
khu vuc nay gébm c6: (1) cdc mdy cat thun va may
cat vién, may xién vién va mot may may tu dong
dugc bo tri gan kho nhép hang; (2) may kiém vai
va may xa vai dugc b tri gan khu nhép hang dé
phuc vu cho viéc xa vai tii cudn vai va phu vu cho
quy trinh cat; (3) khu vuc nay ciing dugc trang
bi quat thong gié ngay 16i vao ctia hang hoéa; va
(4) hoat dong ctia xe ning van chuyén hang hoa.

O khu vic nay, NLD chia thanh nhiéu nhéom
codng viéc khac nhau nhu van chuyén hang héa
tl cac container; van hanh may cat thun va cac
may moc khac. Nguoi lao dong lam viéc & cac vi
tri mdy moc ¢6 dinh trong hau hét thoi gian cta
ca lam viéc.

May cat thun dugc ghi nhén 1a nguén phat
tiéng On l6n nhat trong khu vuc véi gia tri ghi
nhin déu trén 82 dBA véi méi 1an do (Hinh 1).
Ngudi lao dong dugc trang bi cac nut tai chong
6n dé€ dam bao dugc lam viéc véi tiéng 6n trong
ngudng ti€p xtc cho phép trong 8 git theo quy
dinh. Cac quat thong gié cling phat sinh ra
tiéng 6n lién tuc & mic cao tuy nhién van dam
bao dugc ngudng tiép xuc tiéng 6n quy dinh
(Bang 7, Hinh 1).

Khu vuyc kho thanh pham tang 1

Khu vuc chita thanh phdm dugc b6 tri & goc
nha may va thuén tién cho viéc xuét hang. khu
vuc chi ¢ cic 16i di va ké hang dé€ chitia thanh
phdm dé€ xuit kho. Nguoi lao déng & khu vuc
nay lam viéc trong diéu kién ti€ng 6n thap (< 70
dBA) (Bang 7, Hinh 1). Tiéng 6n cht yéu & khu
vuc nay phat sinh tti qua trinh boc dé hang hoa
va trao d6i cia NLD.

Khu vuc cit vai

Khu vuc lam viéc dugc bé tri cac ban trai vai
dé€ phuc vu cho qua trinh trai vai ty dong va cat

tht cong. G cudi mbi ban trai vai thuong dugc
phuc vu cho cong viéc cit vai theo cac mau thiét
ké rap dugc in san. Mdy cat tu dong dugc bo tri
6 cuoi khu vuc va dugc trang bi hai duong ray
c6 dinh dé di chuyén linh hoat gitia nam ban cit.
Khu vuc cat duge bo tri thong sudt véi cac quy
trinh sau do.

Khu vyc cat dugc bo tri khong gian thong
thoang rong rai. Nguoi lao dong thuc hién trong
diéu kién lam viéc thuan lgi. Nguoi lao dong
thuong dung d€ van hanh cong viéc & khu vuc
nay va di chuyén xung quanh khu vuc. Tuy vy
trong qua trinh cat van phat sinh tiéng 6n ti may
moc va thiét bi cling nhu tiéng on ti viéc trao
d6i gitia cac cong nhén trong qua trinh san xuit.

Viéc van hanh cac thiét bi nhu may trai vai,
may cat tay va may cat ty dong déu phat sinh ra
tiéng on. Tuy nhién, trong qua trinh thu thap va
phan tich déu khong ghi nhin mtic ap sudt am
trung binh vugt nguéng 85 dBA (Bang 7, Hinh
1). Mtc ap sudt am trung binh 16n nhat la khu
vuc diém do s6 73 phat sinh tiéng 6n & mtic tu 82
- 85 dBA (Bang 7, Hinh 1). Do d6, NLD tai khu
vic nay can quan tam st dung HPD hon.

Khu vuc théu va may nhiét tang 1

Khu vuc théu va may nhiét dugc b6 tri canh
nhau dugc chia thanh hai phong va dugc néi lién
v6i nhau véi 16i di chung. Theo hinh anh mat
bang (Hinh 1), khu vuc nay dugc b tri canh
phong y t€ nhung dugc ngan cach béi vach tudng
day. Viéc nay dugc cho la mang lai hiéu qua cach
am, dam bdo sy yén tinh cho phong y té.

Céc nguon 6n chinh ctia khu vuc nay la (1)
cac may théu ty dong; (2) cac mdy may nhiét;
(3) may cat laser; va (4) may khuon cét keo. May
théu tu dong dugc dit cach nhau khoang 1 m dé
NLD c6 thé di chuyén gitia cac may va diing thao
tac v6i may. May may nhiét dugc bd tri thanh
ba cum chinh trong khu vic may nhiét. Mdy cat
lazer dugc dit do6i dién phong théu, méi may
cach nhau khoang 1 m d€ NLD c6 thé thao tac.
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Phong théu la moi trudng lam viéc cé muc
on kha cao (81,9 + 2,6 dBA) trong dién tich kha
han ché (khoang 40 m2) (Bang 7, Hinh 1) va viéc
bé tri day dat cac may théu lam cho khu vuc nay
cang tré nén 6n hon. Trong moi trudng ti€ng 6n
may méc cao NLD sé phai trao d6i l6n tiéng hon
diéu nay cting gép phén anh hudng dén tiéng 6n
chung cta khu vuc nay va it nhiéu sé gay anh
hudéng tiéu cuc dén NLD. Cac loai mdy mdc thiét
bi tai khu vic may nhiét con lai van phat sinh
ra tiéng on nhung khong ghi nhan bat ki trudng
hgp nao vugt ngudéng quy dinh va tuong doéi
thép (70,6 + 1,6 dBA).

Khu vyc ép nhiét va phong so do tang 1

Khu vuc ép nhiét va phong so d6 dugc bo tri
canh nhau, dugc ngan cach bang vach tudng.
Nguon 6n tai khu vuc ép nhiét bao gom cac may
¢ép nhiét va may in tem nhiét. Phong so d6 dugc
bé tri mdy in chuyén dung d€ in cac so do thiét
ké cua rap d€ phuc vu cho quy trinh cit. Nguoi
lao dong trong ca 2 khu vuc déu lam viéc trong
moi truong cé ngudng tiéng on thip (< 70 dBA)
khi cac loai may moéc thiét bi 6 day it gay ra tiéng
on khi van hanh (Bang 7, Hinh 1).

Khu vuc may nén khi ting 1 (bén ngoai)

May nén khi dugc dat bén ngoai nha xudng
san xudt. Pay 1a khu vuc c6 do 6n cao hon cac
khu vuyc khac (72,6 + 5,6 dBA) va hoat dong lién
tuc. Khu vuyc nay canh phong y té, c6 kha nang
gay anh hudng dén nguoi st dung dich vu tai day.
Do d6, co s¢ da lap dit cta kinh kin, nham han
ché nguoi bén trong bi anh hudng bdi tiéng on.
Két qua do dac ghi nhan mdc ap suit am trung
binh trong phong y té€ chi dao dong xung quanh
57 dBA (Bang 7, Hinh 1). Nhu véy, bién phap st
dung tai day mang lai hiéu qua cach 4m cao.

Khu vuc san xuat (chuyén may) tang 2

Khu san xudt chinh (chuyén may) dugc bo tri
6 tang 2 véi dién tich 16n va c6 30 chuyén san
xudt v6i nhiéu trang bi may méc phuc vu cho

qua trinh san xudt. Cac nguon 6n chinh & khu
vic nay bao gdm mdy may, may vat s va may
dong ctc. Tinh chat tiéng 6n phat ra lién tuc
trong sudt ca lam viéc. Cac vi tri viéc lam tai khu
vic nay gom vat s8, may, dong ctc, phdi hang,
ui, kiém tra chét lugng san phdm, va déng hang.

Nguoi lao dong phai lam viéc trong moi
truong cé tiéng on kéo dai lién tuc trong 8 ti€éng
lam viéc va ap luc vé doanh s6 ciing 1a mot phan
ap luc khong nho c6 thé thdy dugc 6 khu vuc nay.
Viéc bo tri nhiéu may moéc sat nhau va hau hét
thoi gian lam viéc cia cong nhén phai ng6i lam
viéc 6 mot vi tri c6 dinh dan dén NLD tiép xtc
v6i ngudng tiéng 6n dao dong 76,3 + 0,8 dBA
trong suot ca lam viéc 8 tiéng.

Phong may ty dong tang 2

Phong may tu dong 1 va 2 dugc bo tri tai tang
2. Phong may tu dong 1 dugc bo tri & canh van
phong xudng va dugc ngan ra bai vach kinh con
phong may tu dong 2 dugc bo tri riéng biét.

Mady méc dugc trang bi trong hai phong may
tu dong la cac dong may may tu dong hién dai,
hiéu ndng cao nén it NLD vén hanh nhiing loai
may nay. Cac mdy moc thiét bi hién dai nay
khong phat sinh ra tiéng on 16n, tu 72 dén 74
dBA (Bang 7, Hinh 1).

3.2.2. Su phoi nhiém tiéng on caa NLD
dugc khao sat

Toan by NLD dugc khao sat lam viéc trong
mdi trudng lao dong cé tiéng 6n nim dudi
ngudng 85 dBA. Tuy nhién, hon 60% trong s6 do
c6 kha ning phoi nhiém véi tiéng 6n 16n hon 70
dBA (Hinh 3), tiém tang nguy co anh hudng dén
stic khde. Diéu nay phu hop véi két qua khao sat
c6 22% NLD gap cac biéu hién anh hudng dén
chat lugng cudc song sau gid 1am viéc (Bang 6).
Nhiéu lao dong & d6 tudi trung nién (16n hon 35
tudi) tiép xuc véi tiéng 6n 16n hon 70 dBA (Hinh
4), nhung phan 16n ho khong hodc hiém khi st
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dung HPD (Bang 3) vi khong cam thay kho chiu  quan dén tiéng 6n tang d4n theo d¢ tudi (Toppila
voi tiéng 6n (Bang 9). Nhiéu nghién ctiu cho & ctv, 2001; Albera & ctv,, 2010); do dd, co s&
thdy cac bénh ly hodc triéu chiing 1am sang lién  can quan tdm nhiéu hon dén cac doi tugng nay.

Tén suét tiép xuc (nguei)

Hinh 3.
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Mtic 6n trung binh xung quanh vi tri lam viéc cia NLD dugc phong van (n = 100). Mau

sdc cta cac cOt thé hién y nghia theo ban d6 tiéng on.
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Mirc ap suat am xung quanh vi tri lam viéc (dBA)

Hinh 4. Mtc 6n trung binh xung quanh vi tri lam viéc ctia NLD dugc phong van phan theo doi

tudi. Mau sac ctia cac cot thé hién y nghia theo ban do tiéng 6n.
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3.3. Cacyéu td tac dong dén muic do ti€p xuc va
y thiic phong ngiia cta nguci lao dong

Chinh sich lam viéc tai co sG 1a lam viéc 6
ngay/tuan, moi ngay c6 2 lan nghi giai lao ngin

kéo dai 5 phut. Theo khao sat tai co sd, c6 dén

88% NLD sé tham gia tdng ca sau gio lam viéc
néu c6 don hang cin phai ting ca. Ngoai may
moc, thiét bi NLD van hanh truc tiép, NLD con
chiu anh hudéng béi cac may mdc, thiét bi xung

quanh (Bang 8).

Bang 8. Cac yéu t6 c6 thé tac dong dén mtic d¢ tiép xic vdi tiéng On tai noilam viéc ctia ngudilao dong

Tan sudt (nguoi)

Yéu t6 - "

Co Khong
Tang ca khi can thiét 88 12
S0 gio tang ca vugt quy dinh (chi tinh cho cac truong hgp c6 tiang ca) 0 88
Van hanh mdy phat sinh tiéng 6n hon 30 phut moéi ngay >8 42
Cé nhiéu hon moét mdy méc/thiét bi gdy 6n xung quanh vi tri lam viéc >2 48
72 18

C6 nguon 6n khac phat sinh tai vi tri lam viéc

Khao sat cho thdy co s& quan tam dén anh
hudng cta tiéng 6n dén stic khoe NLD véi 91%
NLD tham gia khdo sat xdc nhén ring da dugc
dao tao, tuyén truyén vé tac dong clia tiéng 6n
béang cac hinh thic khac nhau nhu dao tao truc
ti€p, tuyén truyén qua hé thong phat thanh trong
cong ty, phat tai liéu. Phan con lai 9% NLD chua
dugc dao tao 1a do nhiing NLD nay méi dugc
tuyén vao lam. Tuy nhién, c6 dén 74% NLD
khong nhé hinh thiic dao tao va chi 48% NLD
nhan thic rdng tiéng 6n c6 thé gy anh hudng
dén stic khoe. Két qua nay c6 thé lién quan dén
thai do cua NLD tai noi lam viéc, khi phan 16n
(73%) NLD dugc khao sat cam thay khong hodc
hiém khi kho chiu véi tiéng 6n (Bang 9) 6 moi

do tudi, dan dén ho co thé sé 1o 14, xem nhe tic

hai ctia ti€éng 6n. Nguoilao dong khong cam thay
kho chiu véi tiéng 6n khong cé nghia ho khong
gdp rui ro tiém 4n do tiéng On giy nén, vi vay,
cd s6 can thuc hién tuyén truyén, nang cao nhan

thiic vé tiéng On tai noi lam viéc nhiéu hon ntia.

Khi phan tich sdu hon, cam giac kho chiu ting
1én khi mtic On tai vi tri lam viéc ting lén (Bang
10). Két qua nay phu hgp véi mot nghién ctiu da
nganh trudc ddy nham danh gid anh hudng cta
viéc ti€p xuc tiéng on cong nghiép man tinh dén
cac triéu chiing réi loan tam ly, mtic d¢ lién quan
dén tai nan lao dong va ti 1é nghi 6m ctia NLD
(Melamed & ctv., 1992). Khi xem tiéng 6n nhu
mot bién s6, ho phat hién ra ring miic d6 ctia cac
triéu chiing kho chiu ting lén khi cudng do tiéng

oOn ting lén.
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Bang 9. Théi d6 ctia ngudi lao dong vé tiéng 6n tai noi lam viéc theo d6 tudi

Tan suit (nguoi)

Cam giac kho chiu véi tiéng 6n

< 35 tudi 36 -45tudi 46 - 55 tudi Tong
Khong 34 24 6 64
Hiém khi 7 1 1 9
Thinh thoang 14 5 3 22
Thuong xuyén 3 0 0 3
Ludn luén 1 1 0 2
Tong 59 31 10 100

Bang 10. Thai d¢ cta ngudi lao dong vé tiéng On tai noi lam viéc theo muc do tiéng oOn tai vi tri

lam viéc ctia ho

Cam giac kho chiu véi

Tan suét (nguoi)

tiéng 6n Tai vi tri c6 miic 6n < 70 dBA  Tai vi tri c6 muic 6n tlii 70 dBA Tong
Khong 23 41 64
Hiém khi 4 9
Thinh thoang 18 22
Thudng xuyén 3
Luén luén 2 2
Tong 32 68 100

Hon mot ntia s6 lugng khao sat khong quan tam
hodc nhén thiy khong can cai thién tiéng 6n noi
lam viéc (Bang 11). Két qua nay hoan toan phu
hgp véi dii liéu tai Bang 9, khi trén 50% NLD cho
rdng da quen vdéi tiéng 6n, khong cam thay kho
chiu, do d6 khong phat sinh nhu cau cai thién
moi trudng am thanh. Nhiing phat hién nay mot
14n niia khéng dinh ring nhén thic cia NLD vé

tac hai tiém 4n cua tiéng On trong moi truong
lam viéc con chua cao, mac du gan nhu toan bd
dai tugng khao sat déu da tiing dugc dao tao vé
an toan vé sinh lao dong. Diéu nay cho thay dao
tao hién tai c6 thé chua thuc sy hiéu qua trong
viéc ning cao nhén thtic va thic ddy hanh vi bao
vé stic khoe thinh giac ctia NLD.

Bang 11. Thai do ctia nguoi lao dong vé viéc cai thién moi trudng lam viéc

Muoén cai thién tiéng 6n noi lam viéc

Tan sudt (nguoi)

Cé
Khong
Khoéng quan tim

Tong

48
46
6
100
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4. Két Luan

Céc nguon 6n chinh tai co s¢ may méc rat da
dang, ddc thu cho nganh may mac, bao gom cac
loai mdy cét (vai, thun, rép), mdy théu, may may
(may, vat s6, dong cuc, thua khuy), do kim, v.v.
Ngoai ra, con mét sé6 nguén 6n pho bién trong
cdng nghiép nhu may nén khi, hoat dong van tai,
bdc d hang héa, v.v. Qua do dac tai 186 vi tri
toan co s&, nhan thdy tat ca vi tri lam viéc déu
c6 muc 6n dudi ngudng 85 dBA. Tai cac vi tri
c6 mdy cat thun, cat rap, may théu, mdy may thi
muc 6n du dudi 85 dBA nhung trén 70 dBA, va
mang tinh chét lién tuc. Tai cd s3, chua phat hién
truong hop lién quan dén suy giam thinh luc,
nhung NLD c¢6 mot s6 biéu hién cing thing sau
gio lam viéc. Tuy nhién, phan l6n NLD khong
c6 thdi quen sti dung HPD du dugc dao tao vé
an toan v¢ sinh lao dong va nhan dugc su quan
tam tu ban lanh dao. Do d¢, viéc dao tao, nang
cao nhdn thtic ctia NLD vé tiéng 6n noi riéng va
an toan vé sinh lao dong noi chung can dugc day
manh hon nita, dic biét d6i v6i NLD lam viéc &
cac vi tri ¢6 mtuic 6n trén 70 dBA.

Thong qua viéc két hgp khao sat thuc dia, do
dac dinh lugng va khao sat hanh vi, nghién ctu
nay da cung cdp mot biic tranh tuong déi toan
dién vé thuc trang tiéng On trong méi truong lam
viéc ctia nganh dét may, tii d6 déng gép vao co sd
di liéu thuc tién nham dinh hudng cac giai phap
kiém soat tiéng 6n hiéu qua, gép phan xay dung
modi trudng lao dong an toan va phat trién bén
viing cho nganh. Tuy nhién, nghién ctiu van con
mot s& han ché. Cu thé, s6 liéu khao sat hanh vi
con han ché, bang hai chua di sau vao phan tich
cac yéu t6 quyét dinh dén hanh vi st dung HPD
ma mdi chi diing lai & muic do mo ta. Do d6, cac
nghién ctu ti€p theo nén tip trung vao phan
tich hanh vi st dung thiét bi bao vé thinh giac
cta NLD, lam 16 cic yéu t6 ca nhén, t6 chic va

moi truong anh hudng dén quyét dinh st dung
HPD, tlt d6 ho trg ban lanh dao doanh nghiép
xay dung cac giadi phap can thiép cu thé va thiét
thuc hon trong cong tac bao vé stic khoe NLD.

L&i Cam Doan

Céc tac gia cam két rang khong c6 bat ky xung
dotlgi ich nao lién quan dén viéc cong bd bai bao
nay. Nghién ctiu dugc thuc hién mot cach doc
14p, khong chiu anh hudng boi bat ky t6 chiic,
doanh nghiép hay c4 nhan nao c6 thélam sai léch
ndi dung, két qua hodc dién giai ctia nghién ctiu.

Loi Cam On

Nghién ctiu nay dugc tai trg boi kinh phi dé
tai khoa hoc va cong nghé sinh vién cép co s&
ma s6 CS-SV24-MTTN-05 ctia Truong Dai hoc
Nong Lam TPHCM. Nhom nghién ctiu chén
thanh cam on co s6 may mac trong nghién ctiu
nay da hoé trg trong suét qua trinh thuc hién dé
chtng t6i ¢ thé hoan thanh nghién ctu.
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