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ABSTRACT

The greater wax moth (Galleria mellonella L.) is a common insect
used as alternative host for mass rearing and research of natural
enemies. Finding appropriate artificial diets can aid in increasing
the efficiency of mass rearing. The study evaluated three different
artificial diets by determining some biological and morphological
characteristics of greater wax moths in laboratory of Plant
Protection Department, Agronomy Faculty, Nong Lam University,
Ho Chi Minh City, Vietnam. The experimental results showed
that the artificial diet CT2 was the most effective one of the three
treatments. Its larval stage was shortest, with an average of 27.6 +
4.2 days. The greater wax moth larvae reared on CT2 grew fast and
had large size. Over a period of 20 - 30 days of age, the length and
width of greater wax moth larvae ranged from 11.9 + 5.2 to 16.3
+ 6.2 mm and 2.7 + 1.4 to 3.9 + 1.8 mm, respectively. The female
greater wax moths laid 819.0 £ 175.5 to 1,008.1 + 354.6 eggs on
average. When greater wax moths were reared on three different
artificial diets, there was no difference in fecundity.

Cited as: Le, H. K., & Tran, D. T. H. (2023). Morphological and biological characteristics of Galleria
mellonella L. (Lepidoptera: Pyralidae) reared on different artificial diets. The Journal of Agriculture

and Development 22(4), 1-11.
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1. Dit Vin Dé

2 Trudng Pai hoc Nong Lam TP. H6 Chi Minh
Dic diém hinh thai, sinh hoc cua sau sap Galleria mellonella L.
(Lepidoptera: Pyralidae) nhan nuoi trén thic an nhan tao
Lé Khic Hoang" & Tran Thi Hoang Pong?
'Khoa Nong Hoc, Truéng Pai Hoc Néng Lam TP.HCM, TP. H6 Chi Minh
*Truong Dai Hoc Nong Lam Hué, Pai Hoc Hué, TP. Hué
THONG TIN BAI BAO TOM TAT
Bai bao khoa hoc Sau sap (Galleria mellonella L.) 1a loai con trung dugc st dung
phd bién d€ lam ky cht phu trong nhin nudi va nghién ctiu cac
Ngay nhan: 05/03/2023 loai thién dich. Viéc nghién ctiu thic dn nhan tao d€ nhan nudi
8

sau sap nhdm t6i vu hdéa qua trinh nhin nuoi s6 lugng 16n la rét
can thiét. Ba cong thtic thiic én nhén tao da dugc st dung dé nhan
nuodi va ddnh gid dic diém hinh thdi, sinh hoc cta siu sap. Két
qua thi nghiém cho thdy cong thiic thiic 4n nhan tao cong thiic 2
(CT2) la phu hgp nhét d€ nhan nuoi sau sap. Thoi gian phét trién
pha &u trung sau sap khi nuoi biang cong thiic 2 (CT2) la ngan
nhit, trung binh 27,6 + 4,2 ngay. Trong qua trinh thi nghiém, au
trung dugc nudi bang cong thiic 2 (CT2) phat trién nhanh, kich
thudc 16n, & giai doan tii 20 dén 30 ngay tudi, du trung sau sap co
chiéu dai bién dong tii 11,9 + 5,2 dén 16,3 + 6,2 mm va chiéu rong
tu 2,7 + 1,4 dén 3,9 + 1,8 mm. Kha nang dé tring cta thanh trung
cai sau sap khong cé su khac biét khi nuoi trén ba cong thtic thtic
an nhan tao khac nhau, s6 triing ctia thanh trung cai bién dong tu
819 £ 175,5 dén 1.008,1 + 354,6 tring/thanh trung cai.

Khi nhén nudi con trung, thiic én nhéan tao
la yéu t6 quyét dinh cho su sinh trudng va phat

Sau sap (Galleria mellonella 1.) la loai con
trung quan trong trong viéc nhan nuoi va phat
trién ky chua thay thé, phuc vu cho qua trinh
nhan nuoi nhiéu loai thién dich (Knipling & ctv.,
1979). Sau sap co kich thude 16n, dé nhan nudi
bang thiic an nhan tao, c6 thé nhanh chéng phat
trién quén thé, do véy loai nay thudng dugc uu
tién nghién ctu lam ky chu phu khi nhan nudi
mot s6 loai thién dich. O tit ci cic pha phat duc
nhu tring, du tring va nhong ctia sau sap co thé
dugc stt dung lam ky cha hodc vat moéi dé€ nudi
nhan thién dich trong phong thi nghiém va diéu
kién ngoai dong (Mohamed & Coppel, 1983).

trién clia con tring ndi chung va sau sap noi
riéng (Hickin & ctv., 2021). Cac cong thic thic
an nhén tao phu hgp cé thé giup gia tang kich
thudc co thé & cac pha phat duc, rat ngan vong
doi so v6i nudi nhén bang thiic dn ty nhién, giam
dugc chi phi nhan nuoéi va c6 thé san xuit véi
s0 lugng 16n phuc vu nhan nudi thién dich. 0]
Viét Nam, céng tac nhin nudi thién dich d€ kiém
soat dich hai bang bién phap d4u tranh sinh hoc
trong bao vé thuc vat ngay cang dugc quan tam.
Chinh vi véy, viéc nghién ctiu cong thic thiic an
nhan tao dung nhin nuoi sau sap st dung lam ky
cht thay thé trong nhan nudi s6 lugng 16n thién
dich 1a rit can thiét.
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2. Vit Liéu va Phuong Phap Nghién Ciu

2.1. Vat liéu, dung cu va thiét bi st dung trong
nghién cliu

- Nguodn Séau sap (G. mellonella) dugc cung

cdp tit BO mon Bao vé Thuc véat, Khoa Nong hoc,
Trudng Pai Hoc Nong Lam TP. H6 Chi Minh da
dugc nhéin nuoi 6n dinh qua 3 thé hé.

- Cac cong thic thiic 4n nhéan tao dung trong
nghién ctiu dugc trinh bay & Bang 1.

Bang 1. Thanh phan nguyén liéu trong 500 g ctia mdi cong thuic thiic an nhén tao

Cong thtic thiic an

Thanh phan

Cong thiic 1 (CT1)

(BO modn Bao vé Thuc vat,

212 g thtic 4n ga con (bap, tdm, khoai mi), phu phdm ngt c6c (cam
gao, cam mi), dam dong vat, dam thuc vat, hé men tiéu héa Bio-zeem™,

Khoa Noéng hoc, Truong khoanghiu co, dan xuét ctia axit Formic, premix vi khoang - vitamin,

Pai  hoc
TP.HCM)
Cong thtic 2 (CT2)
(Hickin & ctv., 2021,

¢6 hiéu chinh)

Cong thtic 3 (CT3)
(El-Gohary & ctv., 2018)

Nong Lam

mach, 53 g nuéc

axit amin, chit phu gia, khodng da lugng, 25 g cam bap, 125 g mat ong,
13 g sap ong, 125 g glycerin

120 g mat ong, 20 g sap ong, 113 g glycerin, 74 g men dinh dudng
(Terrasoul Superfoods), 35 g cam gao, 60 g cam lta mi, 25 g cam yén

400 g sap ong, 100 g phan hoa

- Dung cu nhén nudéi: Long mica (30 x 24
x 28 c¢m), khay nhua (56 x 38 x 26 cm), cac hop
nhua (c6 kich thudc 6,5x6,5x3,2cmva13x10
X 6 cm), 6ng falcon (50 mL).

- Thiét bi sti dung: Kinh hién vi soi ndi KTST
- 978PRO - bai Loan, d6 phéng dai tti 17 - 110
X), can dién t (Asone AXA3003 — Nhat Ban,
can 3 s6 1é, muic can 0,001 - 300 g, c6 long kinh
chin gié), mdy do nhiét d6 va d6 &m (HOBO
MX1101 - M§).

2.2. Khao sat dic diém hinh thai, sinh hoc sau
sap trén ba cong thic thiic an nhan tao

2.2.1. Khdo sdt dnh hudng cua ba cong thiic thiic
an nhan tao lén ddic diém hinh thdi, sinh hoc
ctia sdu sdp trong diéu kién phong thi nghiém

Phuong phap thuc hién

Thi nghiém dugc bo tri theo thé thiic hoan
toan ngau nhién mot yéu td, gom 3 nghiém thic
tuong ung véi 3 cong thic thic én nhan tao tai

Bang 1. Mdi nghiém thtic gébm c6 50 ca thé sau
sap dugc nhan nudi riéng biét. Thi nghiém dugc
thuc hién trong diéu kién nhiét d¢ 28 + 2°C, do
dm 70 = 5%, thoi gian chiéu sang 12 gio. Khi
triing sau sap méi nd (1 ngay tudi) tién hanh
dung co 16ng tach riéng moéi 4u trung qua hop
nhya hinh tru (réng x cao = 6,5 x 3,2 cm; ndp
hop 6 ludi thoang khi) thém vao méi hop véi
2 g thiic an theo tling nghiém thtic, khi du trung
sau 20 ngay tudi b sung thém 1 g thiic an. Quan
sat va theo doi ngau nhién 30 ca thé d€ ghi nhin
cac chi tiéu.

Cac nghiém thiic thi nghiém gom ba cong
thiic thic 4n nhan tao nudi siu sap:

Cong thtic 1 (CT1): 4u trung sau sap 1 ngay
tudi nuoi bang cong thiic 1.

Cong thtic 2 (CT2): 4u trung sau sap 1 ngay

tudi nuodi bang cong thtic 2.

Cong thtic 3 (CT3): du trung sau sap 1 ngay
tudi nudi bang cong thtic 3.
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Chi tiéu theo doi:

- Bo kich thuéc (mm) ctia 4u trung sau sap &
céac thoi diém 5, 10, 15, 20, 25, 30 & 35 ngay tudi.
Theo doi khoi lugng ctia 4u trung sau sap & cac
thoi diém 20, 25, 30 & 35 ngay tudi khi nudi bang
cac cong thtic thic an nhan tao khac nhau.

- Theo doi khéi lugng, chiéu dai, chiéu rong
ctia nhong sau sap khi nuoi bang cac cong thiic
thiic an nhan tao khéac nhau.

- Ghi nhén thoi gian phét trién (ngay) cta cac
pha phat duc nhu triing, u triing, nhong va vong
dai cta sau sap khi nudi bang cac cong thiic thic
an nhan tao khac nhau.

2.2.2. Khdo sdt dnh hudng ciia thiic dn nhdn
tao 1én khd ndng sinh sdn va tudi tho ciia thanh
tring sau sdp trong diéu kién phong thi nghiém

Phuong phap thuc hién

Thi nghiém dugc bo tri theo thé thic hoan
toan ngau nhién mot yéu t6, gom 3 nghiém thic
v6i 10 lan lap lai. Thi nghiém dugc thuc hién
trong diéu kién nhiét d¢ 28 + 2°C, 4m d¢ 70 +
5%, thoi gian chiéu sang 12 gio. Khi thanh trung
viia vt hda, chon ngiu nhién 10 cdp thanh trung
trong cung 1 cong thic thic an nhan tao cho
vao 10 hop nhua hinh phéu (miéng x ddy x cao
=13 x 10 x 6 cm; ndp hdp c6 lubi thoang khi),
c6 san nhiing miéng g6 xép chong 1én nhau (dai
x rong = 3 x 2 cm) cho thanh trung cai dé triing,
héng ngay quan sat va theo doi ghi nhan cac chi
tiéu nhu sau:

- Thoi gian tién dé triing (ngay)

- Thoi gian dé tring (ngay)

- SO tring dé hang ngay (triing/thanh trung céi/
ngay)

- Tong s6 triing cta thanh trung cai (triing/
thanh trung cai)

- 'Thoi gian sau dé triing (ngay)

- Tudi tho thanh trung duc va céi (ngay)

2.3. Xt 1y s6 liéu

Cac s6 liéu ghi nhén dugc téng hgp va chuyén
d6i bang phan mém Microsoft Excel 2013. Phan
tich phuong sai ANOVA, kiém dinh qua LSD &
mtuic y nghia 1% bang phan mém thdong ké SAS
9.1.

3. Két Qua va Thao Luian

3.1. Pic diém hinh thai va sinh hoc cia siu sap
khi nudi bang ba cong thiic thiic an nhéan
tao trong diéu kién phong thi nghiém

Két qua & Bang 2 cho théy kich thudc au trung
sau sap ¢ thoi di€ém 5 va 10 ngay tudi hau nhu
khong c6 su khac biét thong ké khi nuoi bang ba
cdng thuc thic an nhan tao, chiéu dai bién dong
ti 1,7 £ 0,3 dén 3,3 + 1 mm va chiéu rong dao
dong tu 0,3 dén 0,6 + 0,2 mm. Thoi diém ti 15
dén 20 ngay tudi (Hinh 1), du trung sau sap phat
trién tot nhat & cong thic thic dn nhan tao CT2,
v6i chiéu dai bién dong ti 6,4 + 2,4 dén 11,9
5,2 mm va chiéu rong tii 1,2 + 0,5 dén 2,7 + 1,4
mm. Kich thuéc du truing sdu sap nudi bang cong
thiic thiic an nhéan tao CT1 va CT3 ¢6 chiéu dai
dao dong tii 4,8 + 1,6 dén 7,9 + 1,8 mm va chiéu
rong tii 0,9 + 0,3 dén 1,7 £ 0,5 mm, hoan toan
khac biét & muc y nghia 1% so v6i CT2. Nhin
chung, t6c d¢ tang trudng vé chiéu dai va chiéu
rong cta du trung sau sap khi nuoi bang CT2 cd
xu huéng ting gan gdp doi & thoi diém 20 ngay
tudi so v6i CT1 va CT3 (Bang 2).

Két qua Bang 3 va Hinh 1 cho thdy, & thai
diém 25 va 30 ngay tudi, du trung siu sap nudi
bang CT2 cho théy su phat trién t6t nhat vé kich
thuéc. O 25 ngay tudi, chiéu dai 4u triing sau sap
6 CT2 trung binh la 17,6 £ 6,1 mm, chiéu rong
trung binh la 4,0 £ 1,5 mm, 4u trung sau sap co
kich thudc 16n nhit so v6i CT1 va CT3, véi chiéu
dai 4u trung sau sap bién dong tu 8,9 + 2,8 dén
10,9 + 25 mm va chiéu rong tii 1,8 + 0,7 dén 2,5
+ 0,7 mm. O thoi diém 30 ngay tudi, 4u triing sau
sap nudi bang CT2 da bat dau chuyén sang giai
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wn

doan nhong, cho nén chiéu dai va chiéu rong hoi
ngan lai, cu thé12 16,3 + 6,2 mmva 3,9 + 1,8 mm.
O 2 cong thiic thiic an CT1 va CT3, 4u tring siu
sap tiép tuc phat trién dén hon 35 ngay tudi méi
bat dau chuyén sang pha nhdng, véi kich thudc
chiéu dai va chiéu rong bién dong tui 14,3 + 4,4
dén 18,6 £+ 6,1 mmva3,0+09dén4,3+14mm
(Bang 3).

Thanh phan dinh duéng trong cong thtic
thic an CT2 c6 men dinh dudng (Terrasoul
Superfoods), cdm mi, cdm yén mach va bot lta

mi, giup sdu sap ting trudng tot, cho thdy su
phat trién vé kich thuéc nhanh hon so véi CT1
va CT3. Theo Hickin & ctv. (2021), trong men
Torula c6 chiia nhiéu chéit dinh dudng cin thiét
cho su sinh trudng va phat trién cua sau sap nhu
vitamin B, protein, axit amin, khodng chit va ham
lugng dinh dudng cao. Trong men dinh dudng
Terrasoul Superfoods cé chtia vitamin B, protein,
khodang chit va carbohydrate, do do, cé thé gitp
4u trung sau sdp phat trién nhanh hon so v6i CT1
va CT3.

Hinh 1. Au triing séu sap tu 15 - 35 ngay tudi
(A - E: Au tring sau sap & thoi diém 15, 20, 25, 30 & 35 ngay tudi).

Két qua ghi nhan & Bang 4 cho thdy 4u triing
sau sdp dugc nudi bing CT2 cho khéi lugng
trung binh cao nhit & ca ba thai diém 20, 25 & 30
ngay tudi, khoi lugng trung binh lan lugt 1a 0,07
+0,06 g; 0,13 + 0,08 g va 0,14 + 0,11 g. Khi nudi

bang cong thic CT1 va CT3 cho két qua tuong
dong & ba thoi diém 20, 25, & 30 ngay tudi, cu thé
du trung sau sap dugc nuodi bang cong thic CT1
¢ thoi diém 20, 25, & 30 ngay tudi lan lugt 1a 0,01
+0,01 g; 0,03 £ 0,01 g; 0,09 + 0,05 g va 4u trung
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0,02 dén 0,18 + 0,11 g. Cac két qua trén phu hgp
v6i nghién ctiu cta Hickin & ctv. (2021), khi b
sung men dinh duéng giap gia tang nhanh kich
thudc va khoi lugng ctia du trung sau sap.

sau sap dugc nudi bang cong thiic CT3 lan lugt
1a 0,01 + 0,01 g 0,02 + 0,02 g; 0,04 % 0,02 g. &
thoi diém 35 ngay tudi, 4u triing nudi bang cong
thiic CT2 da chuyén sang giai doan nhong, trong
lugng 4u trung & CT2 va CT3 dao dong tii 0,04 +

Bang 4. Khéi lugng du triing sau sap tu 20 - 35 ngay tudi nuoi bang ba céng thic thiic dn nhén tao
khac nhau trong diéu kién phong thi nghiém

Khéi lugng (g) sau sap & cac thoi diém theo doi

Cong thic
thiic an 20 ngay tudi 25 ngay tudi 30 ngay tudi 35 ngay tudi
nhén tao
TB = SD TB = SD TB + SD TB = SD
CT1 0,01 £0,01° 0,03 £ 0,01° 0,09 + 0,05%® 0,18 £ 0,11
CT2 0,07 = 0,06 0,13 = 0,08 0,14 = 0,11° -
CT3 0,01 £0,01° 0,02 + 0,02° 0,04 £ 0,02° 0,04 + 0,04
CV (%) 3,01 4,05 5,86 -
9,07** 18,86** 4,69** -

tinh

TB: Trung binh; SD: d¢ léch chudn; CV: do bién dong;” - : du triung héa nhong; CT1: Cong thiic 1; CT2: Cong
thiic 2; CT3: Cong thiic 3. Trong ciing mgt cgt, cdc gid tri trung binh c6 cung ky tu theo sau thi khdc biét khong y
nghia thong ké; ** khdc biét 6 miic y nghia 1%, s6 liéu dugc chuyén doi sang (x+0,5)0,5 truide khi xii Iy thong ké.

Bang 5. Khoi lugng, chiéu dai va chiéu rong trung binh ctia nhdng séu sap nudi bang ba céng thic
thiic an nhén tao khac nhau trong diéu kién phong thi nghiém

Coéng thtic Khéi lugng (g) Chiéu dai (mm) Chiéu rong (mm)
thiic &n nhén tao TB + SD TB + SD TB + SD
CT1 0,14 + 0,04* 13,7+ 1,4* 4,1 +0,4*
CT2 0,17 = 0,04* 14,4 +1,3* 4,3 +£0,4°
CT3 0,11 +0,03® 12,6 +1,2° 3,7 0,3
CV (%) 25,4 3,7 6,4
F 15,2** 10,9** 16,8**

tinh

TB: Trung binh; SD: d¢ léch chudn; CV: do bién dong; CT1: Cong thiic 1; CT2: Cong thiic 2; CT3: Cong thiic 3.
Trong cung mot cOt, cdc gid tri trung binh c6 ciing ky tu theo sau thi khdc bi¢t khong y nghia théng ké; SO liéu
chiéu dai va chiéu rong dugc chuyén doi sang log(x) trudc khi xit ly thong ké; ** khdc bigt ¢ miic y nghia 1%.

nhdng trung binh cao hon so véi cong thiic CT3.
Khoi lugng trung binh nhong ctia c6ng thiic CT1
va CT2 lan lugtla 0,14 + 0,04 g va 0,17 + 0,04 g,

Au tring sau sap nuéi bing cong thiic CT1,
CT2, c6 téc do tang trudng nhanh hon va khoi
lugng 4u trung ndng hon, do dé khoi lugng

Tap chi Nong nghiép va Phdt trién 22(4) www.jad.hcmuaf.edu.vn
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khdi lugng nhong ctia cdng thiic CT3 trung binh
0,11 + 0,03 g. Hai cdng thtic cho chiéu dai trung
binh ctia nhdng cao tuong duong qua phan tich
thong ké la CT1 (13,7 £ 1,4 mm) va CT2 (14,4
+ 1,3 mm), thdp nhat la CT3 (12,6 + 1,2 mm).

Chiéu rong trung binh nhong ctia CT1 va CT2
cao tuong duong lan lugt 1a 4,1 £ 0,4 mm va 4,3
+ 0,4 mm, thdp nhat la nhong cta CT3 véi chiéu
rong trung binh la 3,7 +£ 0,3 mm (Bang 5).

<I»

7 - 10 ngay 24 - 42 ngay
Vong doi tir 40 — 60 ngay
Trung binh 47,1 ngay
(Nhiét @8 28+ 2; 4m @6 70 + 5%)
0 - 2 ngay 7 - 15 ngay
B o

Hinh 2. Vong doi séu sap (G. mellonella) nudi bang céng thiic CT2.

béc diém sinh hoc ctia sau sap nudi biang ba
cong thuc thic an nhan tao thé hién & Bang 6
cho thdy 4u trung siu sép dugc nudi biang cong
thiic CT2 c6 thoi gian hoan thanh giai doan au
trung ngan nhét, thoi gian trung binh 1a 27,6 +
4,2 ngay. Tiép theo la du trung sau sap dugc nudi
bang cong thiic CT1 véi thoi gian trung binh 1a
36,4 £ 4,6 ngay, thoi gian hoan thanh giai doan
4u trung sau sap dai nhat 1a du tring dugc nudi
bang cong thitc CT3 véi thoi gian trung binh la
42,3 + 8 ngay. Khi 4u trung siu sap nudi bang
cac loai cong thiic thiic dn khac nhau, thoi gian
nhdng ctia sau sap & ca ba cong thic thiic an
nhan tao dao dong tu 7,7 - 10,3 ngay. Trong
do6, cong thiic CT1 c6 giai doan nhdng ngin

nhdt véi trung binh la 7,7 + 1,8 ngay, cong thiic
CT2 c6 thoi gian phat trién pha nhdng dai nhat
trung binh la 10,3 + 2,0 ngay. Thanh phan dinh
dudng trong thiic an anh hudng dén thoi gian
hoan thanh vong doi ctia sau sap. Trong do, sau
sap dugc nudi bang cong thic CT2 co thai gian
hoan thanh vong déi ngan nhat véi thoi gian
trung binh la 47,1 + 6,1 ngay (Hinh 2). Két qua
thi nghiém trén pht hgp véi két qua nghién ctiu
ctia Hosamani & ctv. (2017) cho rang vong doi
sau sap dao dong tii 42 - 49 ngay. Cong thiic thic
an nuoi sau sap co thoi gian hoan thanh vong doi
dai nhat la cong thic CT3 véi thoi gian trung
binh la 59,9 * 8,2 ngay.
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Bang 6. Thoi gian phat trién cac giai doan va vong ddi sau sap nudi bang ba cong thiic thiic én nhan
tao trong diéu kién phong thi nghiém

Cong thuc Thoi gian phat trién (ngay) cac giai doan ctia sau sap
thtic dn Trling Au trung Nhong Vong doi
nhén tao TB + SD TB + SD TB + SD TB + SD
CT1 8,6 £0,9 36,4 + 4,6 7,7 £1,8 53,7 + 4,8°
CT2 83+1,1 27,6 + 4,2* 10,3 +2,0° 47,1 £ 6,1*
CT3 7,9+ 0,8 42,3 + 8,0° 8,8 +1,5% 59,9 £ 8,2¢
CV (%) 5,2 4,4 8,9 3,0
2,8™ 40,0** 11,9%* 20,5**

tinh

TB: Trung binh; SD: d¢ léch chudn; CV: d¢ bién dong; CT1: Cong thiic 1; CT2: Cong thiic 2; CT3: Cong thiic
3. Trong cting mot cot, cdc gid tri trung binh c6 cung ky tu ty theo sau thi khdc biét khong y nghia thong ké; ns
khong khdc biét thong ké; ** khdc biét 6 miic y nghia 1%; SO liéu dugc chuyén ddi sang log (x) truéc khi xit ly

thong ké.

3.2. Anh huéng ciia thiic in nhan tao 1én kha
nang sinh san cta thanh trung sau sap

T két qua & Bang 7 cho thay thoi gian tién dé
tring, thoi gian dé trling, thoi gian sau dé tring
cta thanh trung séu sap gitia 3 cong thiic thic
an khong c6 khac biét qua phan tich thong ké.
Thoi gian dé triing trung binh ctia thanh trung
sau sap nuoi bang coéng thic CT1 1a 6,4 + 2,0
ngay, tuong tu nhu két qua nghién ctiu ctia Desai
& ctv. (2019) thoi gian dé tring la 6,12 + 1,09

ngay, thoi gian dé tring ctia thanh trung sau sap
nudi bang cong thic CT2 la 4,7 + 2,5 ngay va
thoi gian dé triing ctia thanh trung sdu sap nudi
béing céng thic CT3 la 5,7 + 0,8 ngay. Thoi gian
sau dé triing cta thanh triing sau sap nudi bang
cong thic CT1 la 4 + 3,7 ngay, thoi gian sau dé
tring cua thanh trung siu sdp nudi bang cong
thic CT2 la 4,2 + 2,4 ngay va thoi gian sau dé
triing cta thanh trung sau sap nudi bang cong
thiic CT3 1a 1,4 + 1,1 ngay.

Bang 7. Thoi gian tién dé triing, dé triing va sau dé tring cta thanh triing sdu sap nu6i bang ba cdng
thiic thiic an nhan tao khac nhau trong di€u kién phong thi nghiém

Cong thiic Thoi gian tién dé triing Thoi gian dé triing Thoi gian sau dé triing
thiic an (ngay) (ngay) (ngay)
nhan tao TB + SD TB + SD TB + SD
CT1 1,1£04 6,4 +2,0 2,7+ 1,8
CT2 1,0+£0,5 4,7 £2,5 29+2,1
CT3 0,9 £0,5 57+0,8 20+1,4
CV (%) 26,4 20,4 30,4
F 1,93 2,3™ 0,65™

tinh

TB: Trung binh; SD: d¢ léch chudn; CT1: Cong thiic 1; CT2: Cong thiic 2; CT3: Cong thiic 3; CV: do bién dong
ns khong khdc biét thong ké; s6 liéu thoi gian tién dé triing dugc chuyén theo log(x+1), s6 liéu thoi gian dé
tritng dugc chuyén doi theo log(x), s6 liéu thoi gian sau dé triing dugc chuyén doi theo (x+0,5)70,5 trudc khi

xti ly thong ké.
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Két qua & Bang 8 cho thdy s6 tring thanh
trung cai dé dugc khong c6 khac biét khi nudi
bang ba cong thiic thiic an nhén tao, trung binh
thanh trung cai sau sap dé tu 819 + 175,5 dén

1008,1 + 354,6 trting, cho thiy kha ning dé triing
thanh trung cai sau sap cao hon so véi cong bo
ctia Hosamani & ctv. (2017), mot thanh triing cai
dé dugc tt 500 - 800 trung.

Bang 8. Kha ning dé triing va tudi tho thanh triing sdu sap nu6i bang thiic an nhén tao

Chi tiéu theo doi

Cf)hnl,;gct;lfc S tring Tu6i tho thanh trung cdi ~ Tudi tho thanh tring duc
nhan tao (triing/thanh trung cai) (ngay) (ngay)
TB + SD TB + SD TB+SD
CT1 1008,1 + 354,6 10,4 + 3,4° 16,7 £ 5,7
CT2 880,3 + 486,5 8,6 +2,0° 10,6 + 2,5°
CT3 819,0 £ 175,5 7,1 +1,2° 19,8 + 8,9*
CV (%) 8,6 10,8 14,2
0,9 5,8*¢* 5,8**

tinh

TB: Trung binh; SD: d¢ léch chudn; CT1: Cong thiic 1; CT2: Cong thiic 2; CT3: Céng thiic 3; CV: do bién dong;
Trong ciing mot cft, cdc gid tri trung binh c6 cung ky tu theo sau thi khdc biét khong y nghia thong ké; ns: khong
khdc biét thong ké; **: khdc bigt 6 miic y nghia 1%; SO liéu duigc chuyén doi sang log (x) trudc khi xii ly thong ké.

Tudi tho thanh trung sau sap co6 su khac biét
gilia ba cong thtic thlic 4n nuoi sdu sap, cong
thiic CT3 c6 tudi tho trung binh ctia thanh triing
cai su sap ngan nhét la 7,1 + 1,2 ngay, cong thiic
CT1 c6 tudi tho trung binh cta thanh trung céi
sau sap dai nhat la 10,4 + 3,4 ngay, tudi tho cua
thanh trung cdi sdu sdp nuoi biang cong thic
CT1 va CT2 giong véi két qua nghién ctu cta
El-Sawaf (1950) cho rang tu6i tho thanh trung

450
400
350
300
250 \
200
150
100

50

S6 trirng (trirng/ thanh triang/ ngay)

Ngay theo déi

—e—C0ng thirc 1 —»—Cobng thirc 2

cai sau sap dao dong tu 8 - 15 ngay. Nguagc lai,
tudi tho trung binh ctia thanh trung duc sau sap
nudi bang cong thitc CT3 cao nhét trong 2 cong
thtic thtic dn 1a 19,8 + 8,9 ngay, nhung thip hon
so v6i nghién cittu ctia El-Sawaf (1950), tudi tho
thanh trung duc sau sap bién dong tu 21 - 30
ngay. Cong thiic CT3 c6 tudi tho thanh trung
duc sdu sap ngan nhit véi thoi gian trung binh 1a
10,6 £ 2,5 ngay.

Coéng thuec 3

Hinh 3. Nhip diéu dé
tring (G. mellonella)
nudi trén ba cong
thiic thiéic dn nhén
tao.
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O ca 3 cong thiic thic 4n nhan tao, thanh
trung cai sau sap déu tap trung dé triing tii ngay
tht 2 dén ngay tht 4 sau khi vii hoa, s6 tring dé
dugc 6 giai doan nay trén 50% tong so triing ctia
thanh trung cai. T ngay thi 5 sau vi hoa, so
lugng triing giam ro rét, trung binh s6 triing dé
dugc moéi ngay duédi 100 tring/thanh trung céi
(Hinh 3).

4. Két Luan

Nudi sau sap bang cong thiic thic dn nhan
tao 2 (CT2) cho kich thuéc, khoi lugng du trung
va nhong 16n nhat va vong doi ngan nhat.

Ba cong thtic thtic an nhan tao nudi 4u trung
sau sap su dung trong nghién ctiu khong anh
hudng dén so lugng triing dé cua thanh trung
cai sau sap.

Loi Cam Poan

Chung t6i cam doan bai bao do nhém tac gia
thuc hién va khong c6 bat ky mau thuan nao gitia
cac tac gia.
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The objective of this study was to construct appropriate
stem taper functions at the individual tree level of
Acacia hybrid plantations. The stem taper functions were
constructed from 150 sample trees at the age of 3 - 10
years in which their diameter at breast height ranged from
4 - 24 cm. The appropriate stem taper functions were
constructed and tested from 2 forms of candidate functions.
The form 1 was a multivariable stem taper function and form 2
was a single-variable stem taper function. The research results
showed that the deviation of the multivariable outside-bark
stem taper function was 19.0% and 42.2% smaller than that of
the single-variable function of order 7 and order 2, respectively.
Similarly, the deviation of the multivariable inside-bark stem
taper function was 13.6% and 32.8% smaller than that of the
single-variable stem taper function of order 7 and order 2,
respectively. Accuracy of multi-order single-variable stem taper
functions was improved by constructing for each diameter
class.
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X4y dung cac ham d¢ thon than cay Keo lai (Acacia hybrid) tai tinh Pong Nai

Nguyén Van Thém

Hoi Khoa Hoc & K§ Thuat Lam Nghiép TPHCM, TP. HS Chi Minh

THONG TIN BAI BAO
Bai bao khoa hoc

Ngay nhan:  07/09/2022
Ngay chinh stia: 05/05/2023
Ngay chdp nhén: 22/05/2023

Tu khoa

Do thon than

Ham d6 thon than da bién
Ham d6 thon than don bién
Hé s6 duong kinh

Riing keo lai

TOM TAT

Muc tiéu ctia nghién ctiu nay la xay dung cac ham d¢ thon than
& mtc cay ca thé cta riing Keo lai. Cd12c ham d¢ thon than dugc
xay dung ti 150 cdy mau & 3 - 10 nam tudi; trong d6 duong kinh
dao dong tti 4 - 24 cm. Cac ham d¢ thon than da dugc x4y dung
va kiém dinh theo 2 dang ham dy tuyén. Dang 1 1a ham d¢ thon
than da bién. Dang 2 1a ham d¢ thon than don bién da bac. Két
qua nghién ctiu cho thdy ham d¢ thon thén ca vo da bién nhan
sai 1éch nhé hon tit 19,0% so v6i ham do6 thon thin don bién &
bac 7 dén 42,2% so véi ham do thon than don bién 6 bac 2. Ham
do thon than khong vo da bién nhén sai léch nho hon ti 13,6%
so v6i ham do thon than don bién & bac 7 dén 32,8% so vGi ham
do6 thon than don bién & bac 2. Do chinh xé4c ctia cac ham do
thon than don bién da bac dugc cai thién bing cach x4y dung

Tac gia lién hé

Nguyén Vin Thém
Email: nvthem2009@gmail.com

1. D4t Vin Dé

Do thon than cay go bi€u thi sy suy giam
dudng kinh theo chiéu cao tti goc dén ngon. Hinh
dang than la dudng cong mé ta do thon than. B¢
thon va hinh dang thén cay g6 thay d6i theo loai
cay go, chiéu cao (H, m) va tudi (A, ndm) ctia cay
g0, 1ap dia (khi héu, dia hinh, dat, tham thuc vét)
va cac phuong thiic lam sinh. Vi thé, cac nha lam
hoc st dung d6 thon va hinh dang than cay gb dé
phan tich anh hudéng ctia lap dia va cac phuong
thtic lam sinh dén cay gé va quin thu (Nguyen,
2002). Trong diéu tra rung, do thon than cay gb
dugc st dung d€ udc lugng khong chi duong
kinh & céac vi tri khac nhau trén thin, ma con ca
thé tich cdc phan doan gb véi chiéu dai bat ky,
thé tich than cay diing, san lugng gb thu hoach
va sinh khéi than (Vu, 2012).

riéng ré theo tiing cap duong kinh.

Do thon than cay gb (Dh, cm) c6 thé dugec mod
ta bang 3 dang ham khac nhau. Dangham 11 cac
ham hé s6 do thon than hay hé s6 dudngkinh than
(KD=Dh/D).Khixaydungbiéud¢thonthan,ham
KD dugc xay dung theo ham don bién da bac;
trong d6 bién du doan la chiéu cao tuong doi
(h/H). O day D la dudng kinh than ngang nguc,
H (m) 1a chiéu cao toan than, h (m) la chiéu
cao G vi tri khac nhau trén than. Ham KD cé
thé dugc xay dung chung cho tit ca cdc cdp D
hodc theo tling cdp D. Dang ham 2 1a cdc ham
do thon than da bién; trong d6 cac bién du doan
la D, 1/D, (D/H), (D*H"), (h/H), (H-h)/(H-1,3),
exp(D/H)... Nhiéu tac gia (Sharma & Zhang,
2004; Fonweban & ctv., 2011; Tang & ctv., 2017)
da xay dung cac ham do thon than theo ham
da bién. Dang ham 3 la ham d¢ thon than dugc
xay dung bang cach tich hgp ba ham khéc nhau;
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trong d6 ham 1 1a hinh dé & phén goc, ham 2 la
hinh paraboloid & phén gitia than va ham 3 la
hinh nén & phan ngon.

G Viét Nam, mot s6 tac gia (Nguyen & Dao,
1999; Nguyen, 2005; Tran, 2019) da xay dung
nhiing ham d6 thon than, ham thé tich va ham
san lugng gb thu hoach d6i v6i nhiing loai cay gb
khdc nhau. Hién nay van con thiéu nhiing ham
do thon than va ham san lugng gb 6 mtic ciy ca
thé va quan thu Keo lai (Acacia hybrid) tai tinh
Dong Nai. Diéu d6 khong chi gay ra nhiing kho
khan cho diéu tra va danh gia san lugng go, ma
con ca quan ly va phan tich hiéu qua kinh té doi
vd6i riing Keo lai tai tinh Dong Nai.

Xudt phat tii nhiing van dé dat ra trén day,
nghién cliiu nay tap trung tra 16i hai cau hai
chinh. M¢t 1a d¢ thon va hinh dang than cay Keo
lai c6 thé dugc udc lugng va du doan bing dang
ham nao? Hai la phuong phap nao cho phép cai
thién do chinh xac ctia cac ham d6 thon than cay
Keo lai? Hai cau hoi nay dugc tra 161 bang cach
xay dung va kiém dinh sai léch ctia mot s6 ham
du tuyén khac nhau. Muc tiéu ctia nghién ctu
nay la xay dung cac ham d¢ thon than & mtic cay
ca thé ctia riing Keo lai. Két qua ctia nghién ctiu
nay 1a co s§ d€ xay dung cac biéu do thon, biéu
thé tich than ciy dling va biéu san lugng gb thu
hoach doéi véi riing Keo lai tai tinh Dong Nai.

2. Phuong Phap Nghién Ciu
2.1. Doi tugng va dia di€ém nghién ciu

bai tugng nghién ciiu la riing trong Keo lai
ti 3 - 10 ndm tudi. Mat do trong riing ban dau la
1.667 - 2.200 cay/ha. S6 liéu vé do thon than cay
Keo lai dugc thu théap tai huyén Xuan Loc va
huyén Vinh Ctiu thudc tinh Dong Nai. Thoi gian
nghién ctiu tti 2018 - 2019. Khu vuc nghién ctiu
mang ddc tinh chung cta khi hau nhiét déi gio
mua. Hang ndm khih4u phén chia thanh hai mua
mua va kho ro rét. Muiia mua kéo dai 6 thang ti
thang 5 dén thang 11, con mua kho ti thang 12

nam trudc dén thang 4 nam sau. Nhiét d6 khong
khi dao dong tui 23,9 - 29,0°C. Lugng mua dao
dong tii 2.400 - 2.800 mm/nidm. Do 4m khong
khi trung binh 80%. D¢ cao dao dong tii 80 - 120
m so v6i mat bién. Riing Keo lai dugc trong trén
dat xam phat trién ti phu sa ¢, dit nau do trén
da bazan va dat do vang trén da phién sét.

2.2. Phuong phap thu thap s6 liéu

Gia dinh Dh cua cidy Keo lai & cung
mot cdp kich thude (D, H) cla cic cdp tudi
(A, ndm) la bang nhau. Theo gid dinh nay,
Dh & mitc ciy cd thé cta riing Keo lai tu
3 - 10 tudi dugc xac dinh tu 150 cady mau
(N, cay) & cdp D =6 - 24 cm. Tudi ctia riing Keo
lai dugc xac dinh theo ho so trong riing. Cac cay
mau dugc thu thap trong 24 6 tiéu chudn hinh
chit nhét véi dién tich 500 m?* (20 x 25 m); trong
d6 moi tudi la 3 6 tiéu chudn. Didc trung thong
ké ctia 150 cay mau dugc téng hgp & Bang 1. S&
di s6 lugng cdy mau phan b6 khong dong déu
theo cac cép A la vi chung dugc chon theo cép
D; trong d6 méi cdp D it nhdt la 3 cay. Cac cay
mau dugc chit ha cdch mat d4t 10 cm. Chiéu dai
than cay ngd (H, m) dugc xac dinh bang thudc
day vé6i do chinh xac 1,0 cm. Théan cay dugc phan
chia thanh céc phan doan véi chiéu dai (L) 100
cm, con doan ngon cé chiéu dai (L)) trén dudi
100 cm. Dudng kinh than ngang nguc cd vo (D,
cm) va khong vo (D, cm), duong kinh than
ca vo va duong kinh than khéng vé & dau lén
(tuong ing D, va D ) va dau nho (tuong ting
D,., vaD,, ) cia mdi phan doan dugc xac dinh
bing thudc kep Panme v6i d6 chinh xdc 0,1 mm.
Doan ngon dugc do chiéu dai (L , cm) va duong
kinh déy (D , cm).

2.3. Phuong phap xii ly sd liéu

2.3.1. Xay dung cdc ham do6 thon than cdy Keo
lai

Ham d¢ thon thin & mtc ciy ca thé cta
riing Keo lai dugc kiém dinh theo 2 dang ham
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(Bang 2). Dang 1 la ham d¢ thon da bién;
trong d6 bao gébm 5 ham duy tuyén. Ham 1-5
dugc ki hiéu tuong tng la Kozak0l (Kozak,
2004), Lee03 (Lee & ctv,, 2003), Sharma-
Zhang04 (Sharma & Zhang, 2004), Them22-6
va Them22-7. Dang 2 1a ham h¢ s6 d¢ thon than
(KD = Dh/D); trong d6 bao gébm 2 ham don bién
dabac (Vu, 2012). Ham don bién da bac (Ham 6)
bao gom 6 ham tli bac 2 dén bac 7. Ham 7 1a ham
KD da bién. Ham nay dugc ki hiéu la Them22-
8. Trong nghién ctiu nay, ba ham Them?22-6,
Them?22-7 va Them?22-8 do tac gia dé xudt. Tong
s6 ham d¢ thon than ca vo (Dh,, cm) va khong
vo (Dh, cm) dugc xay dung va kiém dinh la 7

ham. Chiéu cao toan than & cac cdp D dugc udc
lugng theo ham Gompertz (Ham 8); trong d6 m,
b va c1a cc tham s6. Chiéu dai than tii goc dén
vi tri dudng kinh thu hoach (h,, m) dugc xic
dinh theo ham 9; trong d6 KH la chiéu cao tuong
d6i hay hé s6 chiéu cao (KH = h/H). Tac gia dé
xuit hé s6 KH dugc mo ta theo ham 10. O ham
1-10, Dh (cm) = duong kinh & nhiing vi tri khac
nhau trén than; D (cm) = dudng kinh than ngang
nguc; H (m) = chiéu cao toan than; h (m) = chiéu
cao tu goc dén nhiing vi tri khac nhau trén thén;
Y = (h/H); X = (1-Y")/(1-p'*) v6i p = 0,01; U =
(H-h)/(H-1,3);Z=(1,3/H); 1= (Dh/D); ] = (D
- Dh)/Ds a, + a, = cdc tham s6 ctia cdc ham Dh.

Bang 1. Ddc trung thong ké duong kinh va chiéu cao ctia 150 cdy mau

DPudng kinh ngang nguc Chiéu cao toan than
A (ndm) SO céy
D (cm) Min Max + SEE! H (m) Min Max + SEE!
(1) 2) 3) (4) ©) (6) ) (8) € (10)
3 7 6,9 6,0 7,1 0,20 9,0 8,2 10,2 0,65
4 7 7,6 7,2 7,9 0,23 10,1 9,3 11,5 0,79
5 24 8,3 7,9 8,8 0,28 11,1 10,0 12,5 0,66
6 27 9,7 9,0 10,2 0,37 12,5 10,5 14,0 0,92
7 28 11,3 10,5 12,0 0,37 14,3 12,0 17,0 1,47
8 15 12,3 12,0 12,5 0,21 16,4 12,3 18,0 1,24
9 18 13,1 12,7 13,4 0,18 17,4 15,3 19,0 0,99
10 24 15,9 13,4 24,0 2,47 194 13,8 26,7 3,10

(SEE: sai s6 udc lugng.

2.3.2. Ddnh gid sai léch ciia cdc ham d¢ thon
than cdy Keo lai

Cac tham s6 héi quy va nhiing thong ké sai
léch cua 7 ham d¢ thon du tuyén dugc xac dinh
bang phuong phap héi quy va tuong quan phi
tuyén tinh ctia Marquartz. D€ so sanh tuong
quan va sai léch gitia cac ham 6 va 7 véi cac ham
1 - 5, cac ham 6 va 7 da dugc chuyén vé dang Dh

= D x KD. Mtc d¢ chat ché cia moéi quan hé
gitia Dh véi cac bién du doan dugc danh gia theo
hé s6 xac dinh (R* Coéng thtic 11). Sai léch cua
7 ham Dh so v6i Dh thuc dugc danh gia theo 6
tiéu chudn: (1) Tong sai léch binh phuong (SSE;
Cong thtic 12); (2) Sai s6 udc lugng (SEE; Cong
thiic 13); (3) Sai s6 tuyét doi trung binh (MAE;
Cong thtic 14); (4) Sai so tuyét doi trung binh
theo phan tram (MAPE; Cong thtic 15); (5) Sai
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s6 trung binh (ME; Cong thtc 16); (6) Sai s6
trung binh theo phan tram (MPE; Cong thtc
17). O cong thic (12) - (17), Dh, va Dh] tuong
ung la Dh thuc va Dh udc lugng; Dth la Dh
trung binh thuc; n = dung lugng mau; p = s6
tham s6 cia ham Dh. Muc dich ctia phan tich hoi

quy la xdc dinh ham ué6c lugng Dh véi sai léch
nho nhat. Theo muc dich nay, ham Dh thich hgp
dugc chon theo tiéu chudn SSE . va SEE . . Cac
budc phan tich héi quy va tuong quan dugc thuc
hién bang phdn mém thong ké STATGRAPHICS
Centurion XV.I 15.1.02.

Bang 2. Nhiing ham d¢ thon than dy tuyén trong nghién ctu nay

TT Cacham d9 thon du tuyén Tac gia
Dh= alDa2x(a3 + ad/exp(Z) + a5D"X + a6X"Z) KOZak (2004)
Dh = a;D¥(] - Y)@Y2*adY +a5) Lee & ctv. (2003)
Dh? = a,D?UZ@ - (@2 a3Y +ad¥"2)) Sharma & Zhang (2004)

KD=a;+aY +a3Y2+.. .+a3Yk

N AU R W N

Dh = al(DzH) + az(Da3Ha4)(a5 _ \/?)(aéY +a7Y"2 + a8Y"3 + a9(D/H))
Dh = a,(D**H)™(as - ﬁ)(m*y +a5Y72 +a6U +a7U2 + a8(D/H))

KD = al(DzH) + az(Da3Ha4)(a5 _ W)(af)Y +a7Y2 + a8Y"3 + a9(D/H))

Nguyen (2022-6)
Nguyen (2022-7)
Vu (2012)

Nguyen (2022-8)

H = mexp(-bexp(-cD))
hpi = HXKH
KH= a1(D3H)'“‘2(a3 _ \/—I)(aétl +a51"2 + a6] + a7(D/H))
R? = (1 - (SSE/SST))100
SSE =YL, (Dhi — Dhj)?
SST =Y ,(Dhi — Dhbq)?
see = [

n—-p
MAE = |(Dh; - Dhy)/n|
MAPE = (MAE/Dh;)100
ME = (Dh; - Dhy)
MPE = ((Dh; - Dh,)/Dh;)100

3. Két Qua va Thao Luian
3.1. Cac ham do thon than cay Keo lai

Cac ham udc lugng Dh, (Bang 3) va Dh_,
(Bang 4) & mc cay ca thé cua ring Keo lai
déu ton tai 6 muc y nghia rat cao (P < 0,01).
Hé s6 xdc dinh (R?) nhan gia tri cao nhét
6 ham Them?22-6 (tuong ung R?* = 96,66%
dsi véi ham Dh_, va 96,09% d6i v6i ham
Dh_ ), ké dén 1a ham Them22-7 (tuong tng
R? = 96,64% do6i v6i ham Dh ., va 96,03% doi véi
ham Dh_ ), thap nhat la ham béc 2 (tiong tng
R? = 95,24% d6i v6i ham Dh,, va 94,81% déi v6i

®)
©
(10)
(11)
(12)

(13)

(14)
(15)
(16)
(17)

ham Dh ). Téng sai léch binh phuong (SSE)
nhan gia tri nho nhat & ham Them22-6 (tuong
ting 1.074,2 d6i v6i ham Dh_, va 1.215,1 d6i véi
ham Dh_ ), ké dén 1a ham Them22-7 (tuong ting
1.1083,7 d6i v6i ham Dh_ va 1.233,5 déi véi
ham Dh ) va Them22-8 (tuong ting 1.1087,8
déi véi ham Dh_, va 1.233,5 déi v6i ham Dh_,),
cao nhat la ham Kozak01 (tuong ting 1.510,4 d6i
v6i ham Dh_, va 1.653,2 d6i v6i ham Dh,,). Sai
s6 udc lugng (SEE) nhan gia tri thap nhat 6 ham
Them?22-6 (tuong ting 0,728 d6i véi ham Dh _, va
0,774 d6i v6i ham DhOV), ké d3én 1a ham Them?22-
7 (tdong ting 0,731 d6i véi ham Dh _, va 0,780 doi
v6i ham Dh ), cao nhét 1a ham KozakO1 (tuong
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{ing 0.863 i v6i ham Dh_, va 0,903 d6i v6i ham
Dh_ ). Sai s6 tuyét d6i trung binh (MAPE) nhan
gid tri thadp nhat & ham Them22-6 (8,1% do6i véi
ham Dh_, va 10,0% déi véi ham Dh ), cao nhat
& ham Kozak01 (tuong ting 9,6% d6i v6i ham
DhCV va 11,0% d6i v6i ham Dhov). So v6i SSE cta
ham Dh_, 6 dang ham Them?22-6 (100%), gia tri
nay 6 3 ham (Kozak01; Lee03; Sharma-Zhang04)
16n hon tuong ting 40,6%, 20,7% va 7,4%. Tuong
tu, cic ham Dh_ da bac 16n hon tir 19,0% & bac
7 dén 42,9% & bac 2. So v6i SSE ctia ham Dh,
6 dang ham Them22-6 (100%), gia tri nay cta
5 ham (KozakO1; Lee03; Sharma-Zhang04) 16n

hon tuong ting 36,1%, 16,2% va 6,3%. Tuong tu,
cdc ham Dh_, da béac 16n hon tii 13,6% & bac 7
dén 32,8% & bac 2. So vdi SSE ctia ham DhCV va
Dh_, 6 dang ham Them22-6 (100%), gia tri nay &
ham Them22-7 va Them22-8 chi 16n hon tuong
tng 1,1% va 1,5%. Phan hang SSE cho thdy ham
Them?22-6, Them22-7 va Them22-8 lan lugt xép
hang 1, 2 va 3; hang 4 va 5 tuong ung la ham
Shamar-Zhang04 va ham béac 7; 2 ham (Lee03,
Kozak01) lan lugt xép hang 7 va 11. Néi chung,
theo tiéu chudn SSE,, va SEE,, , ham Them22-
6 la ham thich hgp d€ xay dung ham udc lugng
Dh,_, va Dh_, & miic cay ca thé clia rling Keo lai.

Bang 3. H¢ s6 xac dinh va sai léch ctia cdc ham d¢ thon than ca vo ctia ciy Keo lai

TT Ham do thon R2(%) SSE +SEE MAE MAPE ME MPE
(1) (2) 3) (4) (5) (6) (7) (8) (9)
1 Kozak0l 9531 15104 0863 0,626 96  -0,009 -2,6
2 Lee03 9598 12962 0,799 0,579 87 0,019 -0,4
3 Shamar-Zhang04 96,42 1.153,5 0,754 0,648 83 0,019 -0,7
4  Them22-6 96,66 10742 0,728 0,633 81 0,007 -1,2
5 Them22-7 96,64 10837 0,731 0,530 81 0,005 -1,2
6  Hambac2 9524 15350 0869 0765 91  -0,067 -1,9
7  Hambac3 9554 14376 0842 0734 90  -0,066 -1,5
8 Hambac4 9587 13316 0810 0,706 87  -0,066 -1,6
9 Hambac5s 9593 1312,5 0804 0698 87  -0,066 -1,6
10 Hambac6 96,00 12888 0,797 0,687 86  -0,066 -1,6
11 Hambac7 96,03 12788 0,794 0,684 86  -0,066 -1,6
12 Them22-8 96,63 10878 0,733 0,637 81  -0,003 -1,5

SSE: Téng sai léch binh phuong; SEE: Sai s6 udc lugng; MAE: Sai s6 tuyét doi trung binh; MAPE: Sai s6 tuyét
doi trung binh theo phdn tram; ME: Sai s6 trung binh; MPE: Sai s6 trung binh theo phdn tram.

Phan tich héi quy cho thdy ham Dh _, va Dh
theo ham Them?22-6 c6 dang tuong ting nhu ham
20 va 21. Tu hai ham nay, xac dinh dugc hinh
dang than cay Keo lai (Hinh 1); trong doé truc
hoanh 1a chiéu cao tuong déi (h/H), con truc
tung la Dh. N6i chung, hinh dang than cay Keo

lai thay d6i theo D va H; trong d6 diém uén xuit
hién & khoang d¢ cao h = (0,12*H) ké tit mit dat.
Ham h¢ s6 KD, vaKD, § dang ham Them22-8
c6 dang tuong ting nhu ham 22 va 23. Ham biéu
dién quan hé H = f(D) c6 dang nhu ham 24. Ham
udc lugng hé s6 KH cé dang nhu ham 25.
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Dhey = -0,0000492(DH) + 0,152532(D 071073 1.64793)(3 00828 - \[Y)K!
Ki = (-0,464337Y +2,09946Y? - 3,58602Y? + 2,12885(D/H))  (20)
R? = 96,66%; SEE = +0,728; MAPE = 8,1%; MPE = -1,2%.

Dhov = -0,000128*(D2H) + 0,125 1 13(D-67367H167725)(3 08969 - \[Y)K2
Ka = (-0,533405Y + 2,1622Y? - 3,65505Y? + 2,07483(D/H)) Q1)
R? = 96,09%; SEE = +0,774; MAPE = 9,9%; MPE = -2,1%.

KDhey = -0,0000011(D?H) + 0,243813(D #2424 13356)(3 01767 - \[Y)¥?
Ks = (-0,67033Y +2,08962Y? - 3,52297Y? + 1,72484(D/H)) 22)
R? = 96,63%; SEE = +0,733; MAPE = 8,1%; MPE = -1,5%.

KDhov = -0,0000035(D2H) + 0,20297(D40347H13636)(3,10573 - \[Y)K*

Ku = (-0,732706Y +2,21436Y2 - 3,71099Y? + 1,69104(D/H))  (23)
R2 = 96,03%; SEE = +0,780; MAPE = 10,0%; MPE = -2,4%.

H = 31,9197exp(-2,59213exp(-0,106284D)) (24)
KH = 0,937976(D*H) 01232431 54987 - \[T)¥3
Ks = (-5,18531 + 5,7666312 - 0,880594] + 3,46127(D/H)) (25)

R2=99,47%; SEE = +0,021; MAE = 0,016; MAPE = 5,2%.

Bang 4. Hé s6 xac dinh va sai léch ctia cac ham d¢ thon than khong vo cua cay Keo lai

TT Ham d¢ thon R*(%) SSE +SEE  MAE MAPE ME MPE
(1) (2) (3) (4) (5) (6) (7) (8) 9)
1 Kozak01 94,68 1.653,2 0,903 0,663 11,0 -0,015 -4,3
2 Lee03 95,46 1.411,8 0,834 0,607 10,3 0,019 -0,9
3 Shamar-Zhang04 95,85 1.291,2 0,798 0,686 10,3 0,006 -1,9
4  Them22-6 96,09 1.2151 0,774 0,661 9,9 0,005 -2,1
5 Them22-7 96,03 1.233,5 0,780 0,575 10,1 0,003 -2,1
6 Hambéac2 94,81 1.613,3 0,891 0,774 11,0 -0,052 -2,8
7 Hambéc3 95,09 1.526,6 0,867 0,751 10,7 -0,052 -2,2
8 Hambic4 95,40 1.430,4 0,840 0,728 10,5 -0,052 -2,5
9 Hambac5s 95,45 1.414,0 0,835 0,724 10,5 -0,052 -2,4
10 Hambacé6 95,53 1.388,8 0,828 0,713 10,4 -0,052 -24
11 Hambac7 95,56 1.380,1 0,825 0,710 10,4 -0,049 -2,4
12 Them22-8 96,03 1.233,5 0,782 0,665 10,0 -0,001 -24

SSE: tong sai léch binh phuong; SEE: sai s6 wdc lugng; MAE: sai s6 tuyét doi trung binh; MAPE: sai s6 tuyét doi
trung binh theo phdn trdm; ME: sai s6 trung binh; MPE: sai s0 trung binh theo phdn trdam.

3.2. Cai thién d6 chinh xac ctia cac ham hé s6
do thon than da bac

Nhiing phén tich h6i quy & Muc 3.1 cho thdy

cdc ham KD don bién da bac (M6 hinh 1) dugc
xdy dung chung cho tdt ca cac cép kich thudc

(D, H) nhéan sai léch 16n hon so véi ham d6 thon

than da bién. Nguyén nhan 1a vi d6 thon va hinh
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dang than ciy Keo lai khong chi thay d6i theo
kich thuéc than (D, H). Vi thé, néu xay dung
ham KD binh quan chung doi véi tat ca cac cap
kich thudc, thi ham nay phan dnh khong chinh
xac anh hudng cua kich thudce than (D, H) dén
d6 thon than cay Keo lai. D€ cii thién d6 chinh
xac ctia cac ham KD don bién da bac theo mo
hinh 1, cac ham nay da dugc xay dung riéng ré

(a) Dhey (cm)
25 1

Piém udn

20 1

15 1
10 1=
5 . I
i
[} 'II T T T T T T T 1
00 01 02 03 04 05 06 07 08 09
(WH)
----- D=8(cm) ---12 —=16 —20(cm)

theo cac cdp D (Mo hinh 2). Bang 5 dan tuong
quan va sai léch ctia cdc ham KD_,, don bién &
bac 7 dugc x4y dung riéng ré theo 5 cap D (8, 12,
16, 20 va 24 cm); trong do6 cac hé s6 R? va thong
ké sai 1éch (SSE, SEE) dugc xdc dinh theo quan
hé Dh = KD x D. Bang 6 tdng hgp tuong quan
va sai léch cia ham Dh_, da bién & dang ham
Them?22-6 dugc xac dinh theo 5 cép D ké trén.

(b) Dhoy (cm)
25 -

Piém udn

20 1

15 1
10 +
5-
{] T T T T T T T T 1
0 01 02 03 04 05 06 07 08 09
(h/H)
----- D=8(em) ---12 ——16 —20(cm)

Hinh 1. D6 thi biéu dién d6 thon than ca vo (a) va do thon than khong vo (b) ctia nhiing cay Keo lai
tiicdp D =8-20 cm.

Bang 5. Hé s6 xdc dinh va sai léch ctia ham d¢ thon thén ca vo & mtic cay ca thé cta riing Keo lai dugc
xdc dinh biang ham don bién & bac 7 theo 5 cdp dudng kinh

H¢ s6 xdc dinh va sai léch vé Dh _, theo cdp D (cm):

Thong ké sai léch
8 12 16 20 24
(1) () 3) (4) (5) (6)
P < 0,01 < 0,01 <0,01 <0,01 <0,01
R? 99,98 99,99 99,99 99,99 99,99
SSE 0,0111 0,0010 0,0010 0,0015 0,0014
SEE 0,0744 0,0221 0,0221 0,0271 0,0268

SSE: téng sai léch binh phuong; SEE: sai s6 udc lugng.
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Bang 6. Hé s6 xdc dinh va sai léch ctia ham d¢ thon thén ca vo & mtic cay ca thé cta riing Keo lai dugc
xac dinh theo ham da bién & dang ham Them?22-6 theo 5 cdp duong kinh

Hé s6 xac dinh va sai 1éch vé Dh theo cap D (cm):

Thong ké sai léch
8 12 16 20 24
(1) (2) 3) (4) (5) (6)
P <0,01 < 0,01 <0,01 <0,01 <0,01
R? 99,81 99,94 99,93 99,87 99,86
SSE 0,0196 0,0140 0,0087 0,0170 0,0217
SEE 0,1400 0,1184 0,0935 0,1304 0,1474

SSE: téng sai léch binh phuong; SEE: sai s6 udc lugng.

Phan tich s6 liéu & Bang 5 va 6 cho thay hé
s6 R*ctia ham Dh, da bac theo m6 hinh 2 (R*
=99,98 - 99,99%) 16n hon so véi ham da bién &
dang ham Them22-6 (R* = 99,81% - 99,94%). So
vGi SSE cua cidc ham DhCv theo mo hinh 2, gia
tri nay 8 mo hinh Them?22-6 16n hon ti 1,8 lan
6cap D=8cm dén 8,914n 6 cdp D = 16 cm va
15,1 1an & cap D = 24 cm. Tuong ty, so v6i SEE
ctia cac ham Dh_ theo mo6 hinh 2, gid tri nay &
mo hinh Them22-6 16n hon ti 1,9 lan & cap D

DhCV tai cdp D =20 cm

=8cmdén4,2landcap D =16 cmva5,514n &
cdp D = 24 cm. Hinh 2 biéu dién sy khac nhau
vé Dh, tai cdp D = 20 cm dugc udc ligng theo
mo hinh Them?22-6 va mo6 hinh 2. Nhiing phan
tich trén day cho thdy cac ham d¢ thon than don
bién da bac dugc xay dung riéng ré theo tiing cap
D cho phép uéc lugng do thon than cay Keo lai
véi dd chinh x4c cao hon so véi cdc ham doé thon
da bién.

25
N \
N
N N
20 \
15 =S et
~~~~~~~ \Q*.;\
10 4 ~3s.
s4 L T —_— s
~~~~~-~:\
0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8  0.9n
—— Dh(Thyc) - - - Dh(Ham da bién) (h/H)

— — Dh(Ham da béc theo cip D) -

---- Dh(Ham da bac chung)

Hinh 2. D6 thi so sanh Dh thuc té€ va Dh uéc lugng ctia cay Keo lai theo ham da bién va ham don
bién da bac tai cdp D = 20 cm.
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3.3. Thao luén va dp dung két quad nghién ciiu
3.3.1. Thdo lugn

Xay dung cdc ham Dh & miic cay ca thé cua
riing Keo lai 1a yéu ciu ctia khoa hoc va thyc tién.
Céc ham Dh khong chi dugc st dung d€ phan
tich do thon va hinh dang than cay Keo lai tly
theo tudi, kich thuéc va lap dia, ma con xéy dung
biéu thé tich va biéu san lugng gb thu hoach. Cac
ham d¢ thon than trong nghién ctiu nay la cac
ham thuc nghiém. Cdc ham Dh_, va Dh_ thich
hgp & muic ciy ca thé cua riing Keo lai dugc kiém
dinh tt 12 ham khac nhau. Két qua nghién ctu
cho thdy ham Them22-6 nhén sai léch (SSE, SEE)
nho nhat, ké dén la ham Them22-7 va Them22-
8. So v6i SSE ctia ham Them22-6, hai dai lugng
Dh_, va Dh dugc udc lugng tit ham Them22-7
va Them22-8 chi 16n hon khoang 1,3%. Vi thé,
hai ham Them?22-7 va Them22-8 c6 thé dugc st
dung dé xay dung ham uéc lugng Dh, va Dh
& muc cdy ca thé cta riing Keo lai.

Céc ham KD don bién da bac dugc xay dung
chung cho tét ca cac cép kich thuéc (D, H) chi
phan dnh d¢ thon va hinh dang than binh quan
chung ctia cay Keo lai. Khi d4p dung cdc ham nay
d€ udc lugng do thon va hinh dang than & tiing
cap D, thi két qua nhan sai léch rat 16n. Nguyén
nhan la vi do thon va hinh dang than céy Keo
lai thay dé6i theo tu6i va kich thude than (D, H).
Sai léch ctia cdc ham KD don bién da bac dugc
cai thién dang ké khi ching dugc xay dung riéng
ré theo tling cdp D. Tuy vay, néu xay dung cac
ham KD don bién da béc theo tling cap D, thi
s6 lugng cac ham cin phai dugc xay dung va
kiém dinh la rdt 16n. That vay, néu D cua rling
Keo lai dugc phan chia theo 10 cip va ham KD
don bién da bac dugc kiém dinh tt bac 2 - 7, thi
s0 lugng cdc ham KD, va KD, can phai dugc
x4y dung va kiém dinh 1a 120 ham. Néu cidc ham
KD dugc xay dung theo cac tudi va cac chi s6
lap dia ctia riing Keo lai, thi s6 lugng cac ham
can phai xay dung va kiém dinh sé tang 1én rat
16n. Ngoai ra, cac ham KD don bién da bac chi

cho phép phan tich su bién d6i do thon va hinh
dang than theo chiéu cao tuong doi, ma khong
phén anh r6 nhiing yéu t6 anh hudng (tudi, kich
thudc, lap dia...). Nhugc diém nay dugc khic
phuc bing cach x4y dung cac ham Dh véi nhiéu
bién du doan.

3.3.2. Ap dung két qua nghién citu

Trong thyc hanh, hai thanh phan Dh_ va
Dh_, & miic ciy cd thé cta rling Keo lai dugc
udc lugng theo ham 20 va 21. Khi xéc dinh Dh,
va Dh, trudc hét do dac D cua tiing cay trong
0 tiéu chuin vdi kich thudc 500 m?, con H dugc
udc lugng theo ham 24. Sau do thay thé D, H
va h vao ham ham 20 va 21 d€ nhan dugc Dh_,
va Dh, . Chiéu cao tli géc dén nhiing vi tri khac
nhau trén than (h) dugc xac dinh tuy theo muc
dich nghién ctiu va yéu cau cta san phim. bé
don gian trong tinh todn, hai dai ligng Dh , va
Dh,, dugc udc ligng theo cac cap D. Trudc hét
thong ké D ctia nhiing ciy Keo lai & cac tudi khac
nhau trén cic 6 tiéu chudn. K& dén x4y dung
bang phén b s6 cy theo cdp D déi véi cac tudi;
trong do cu ly mai cdp D = 2,0 cm. Ti€p dén xac
dinh H trung binh ctia cac cap D theo ham 24.
Sau d6 xdc dinh Dh_, va Dh cta tiing cdp D
bang cach thay thé cdp D, H trung binh ctia tiing
cdp D va h vao ham 20 va 21. D€ xac dinh chiéu
cao tai vi tri dudng kinh thu hoach & dau nho
(h,, m), tri6c hét xac dinh h¢ s6 KH theo ham
25. O ham 25, I = (Dh,/D) va J = (D-Dh)/D;
trong d6 Dh | la duong kinh thu hoach & ddu nhé
ké tli goc. Sau d6 xdc dinh h | theo quanhé h =
H* KH. Hai ham Dh, va Dh_ dugc st dung dé
xac dinh duong kinh dau 16n va ddu nho cua cac
phan doan. Tu d6 tinh thé tich cdc phan doan,
thé tich than cay dung va thé tich gb thuong mai.

4. Két Luan

Do thon than cay Keo lai thay ddi theo kich
thudc than. D¢ thon than ca vo va khong vo &
muc cay ca thé cta riing Keo lai ¢6 thé dugc xay
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dung bing cdc ham da bién va cidc ham don bién
da bac. Khi xay dung cac ham d¢ thon than cay
Keo lai theo tat ca cac cip kich thudc, thi cac
ham d¢ thon da bién nhén sai léch nhé hon dang
ké so v6i cdc ham d6 thon than don bién da bac.
Do chinh x4c ctia cdc ham doé thon than don bién
da béc dugc cai thién bang cich xay dung riéng
ré theo tling cap duong kinh. Cac ham d¢ thon
than da bién dugc stt dung dé udc lugng do thon
than va tinh thé tich cac phan doan, thé tich than
cay dlng va thé tich gb thuong mai d6i v6i riing
Keo lai.

Loi Cam Doan

Tac gid cam doan nhiing trich dan tai liéu
tham khao, s6 liéu va két qua cta bai bao nay la
trung thuc.
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ABSTRACT

This study was carried out from November 2021 to May 2022 with
the aim to evaluate the farming status, economic and technical
efficiency of agroforestry model in Nui Dai, the largest mountain in
the Bay Nui region, An Giang province. Via randomly interviewing
89 farmers using a structured questionnaire form, data on the status
of agroforestry production, total income, and natural conditions
were collected and analyzed. The results indicated that there were
13 existing farming models, including 6 agroforestry models and
7 models that grew only crop plants or forest trees. Agroforestry
models accounted for 40.94% of the total annual income of
households, with profits ranging from 6.71 to 23.3 million VND/
ha per year. Input factors, including cultivated area, hired labor for
planting, and yearly harvesting, showed a positive correlation with
the income from farming models. The average technical efficiency
(TE) of the farming models was 49.46%. The factors positively
affecting to TE were ethnicity, farming experience and soil types,
whereas the number of household members negatively affected TE.
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1. D4t Vin Dé

TOM TAT

Nghién ctiu dugc thuc hién tii thang 11 nam 2021 dén thang 05
nam 2022 nhdm danh gid hién trang canh tac, hiéu qua kinh té va
ky thuat ctia cac mo hinh nong lam két hgp tai khu vuc Nui Dai,
day nui rong nhét thudc viing Bay Nui, tinh An Giang. Thong qua
viéc phong vin ngau nhién 89 nong ho st dung bang ciu hoi dugc
soan san, cac di liéu vé hoat dong canh tac, tong thu nhap va diéu
kién tu nhién da dugc thu thap va phan tich. Két qua cho thdy, c6
13 m6 hinh canh tac nong nghiép hién hiiu & khu vuc Nui Dai,
trong doé c6 6 mod hinh nong lam két hgp va 7 mé hinh thuén cay
nong nghiép hodc cay riing. Thu nhép tii mé hinh nong lam két
hop chiém 40,94% t6ng thu nhép hing ndm ctia nong ho véi loi
nhuan ma cac moé hinh nay hang nam dem lai dao dong tu 6,71 -
23,3 triéu dong/ha. Cac yéu t6 dau vao bao gom dién tich dat canh
tac, thué coéng trong cay va cong thu hoach hang nam c6 tuong
quan thuan véi thu nhép ti cic mé hinh canh tac. Hiéu qua ky
thuat (TE) ctia cac mo hinh canh tac dat trung binh (49,46%). Cac
yéu t6 anh hudng tich cyc dén TE gom dan tdc, kinh nghiém san
xudt nong nghiép va loai dat canh tac, trong khi yéu t6 nhan khéu
c6 anh huong tiéu cuc dén TE.

t€ cho ngudi dan dia phuong (Nguyen, 2008; Le
& ctv., 2017). Theo khao sat cia Nguyen (2008),

Bay Nui, con dugc goi la That Son, 1a mot
hé sinh thai d6i ndi duy nhdt nam gida ving
dong bang song Ctliu Long, trai dai trong pham
vi huyén Tri Ton va huyén Tinh Bién cta tinh
An Giang. Ti€u vung nay chiém 42% dién tich
dat tu nhién cua tinh, da dang vé dong thuc vat
v6i nhiéu cay hoang dai c6 gia tri quy vé dugc
liéu va lam nghiép (FPD An Giang, 2020). Thuc
vat & khu vuc Bay Nui c6 khoang 815 loai thudc
5 nganh, 84 bg, 145 ho, 50 chi, trong d6 nhém
cay go lon c6 trén 116 loai, nhém cay dugc liéu
c6 gia tri rat I6n ca vé y hoc va nguon lgi kinh

modi ndm cac cong ty dugc dong trén dia ban
hai huyén Tri Téon va Tinh Bién ndi riéng va
cac Trung tdm Dong y cta tinh An Giang ndi
chung can khoang 180 tan dugc liéu véi 56 loai
cay thuoc. bay viia 1a co hoi d€ ngusi dan dia
phuong phat trién sinh ké, viia la mét thach thic
cho viéc bao ton nguon tai nguyén riing.

T xa xua, viéc canh tac cay nong nghiép va
dugc liéu xen 1an dudi tdn céy riing da la mot
tap quan quen thudc cta ngudi dan vung ring
nai. Hé thong canh tac xen canh nay giup con
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ngudi tao ra luong thuc thuc phdm ti cay néng
nghiép dong thoi c6 thé thu hoach cac san vat
ti riing tu nhién (Steppler & Nair, 1987). Cho
dén nhiing ndm 70 ctia thé ki thd XX, thuat ngi
“nong lam két hgp” méi dugc ra doi tu nghién
ctiu chién lugc ctia Trung tdm nghién ctiu va
phat trién qudc té€ ctia Canada (IDRC), dan dat
bdi nha kiém lam John Bene. Clng tti day, Hoi
dong quoc té vé nghién ctiu néng lam két hgp
(ICRAF) da dugc ra doi, thic day nghién ctu
nong lam két hgp (NLKH) & cac quoc gia dang
phat trién. O thoi diém hién tai, theo ICRAF
(2021), NLKH khong chi la hinh thtic canh tac
cay nong nghiép dudi tan riing tu nhién ma no
c6 thé bao gdm viéc trong cac cay go 16n trong
nong trai hay dit canh quan néng nghiép, viéc
trong trot trong rting hay doc theo bia riing hodc
viéc san xudt xen canh céy rling - cay trong két
hop.

Théach thiic ctia cac nha lam chinh sach &
cac khu vuc canh tdc NLKH d6 la can bang gitia
viéc dam bao sinh ké cho nguoi dan va bao ton
nguon tai nguyén thién nhién. Trong nhi€u nam,
Phong Nong nghiép va phét trién nong thon tinh
An Giang da khuyén khich nguoi dan canh tac
theo nhiéu dang mé hinh NLKH khac nhau.
Tuy nhién, hién nay nguoi nong dan dang c6 xu
huéng tang dién tich trong cay nong nghiép, anh
hudng tiéu cuc dén dién tich dat riing (FPD An
Giang, 2020). Trudc thuc trang d6, nam 2019, S&
Khoa hoc va Cong nghé tinh An Giang da thyc
hién du 4n “Xay dung va phat trién cac mé hinh

noéng lam két hgp cho ving Bay Nui, tinh An
Giang” v6i muc tiéu danh gia cic mo hinh canh
tac NLKH trén co s& danh gia tinh thich nghi dat
dai d€ x4y dung va phat trién c6 hiéu qua cac mo
hinh NLKH cho viing Bay Nui. Dy an dugc thuc
hién tai 2 khu vuc c6 tdm quan trong 16n vé kinh
t€ va sinh thdi cia viing Bay Nui d6 1a khu vuc
Nui Cam thudc huyén Tinh Bién va khu vuc Nui
Dai thudc huyén Tri Ton.

Vi vay, nghién ctiu nay dugc thuc hién tai khu
vic Nui Dai, thudc huyén Tri Téon véi cac muc
tiéu (i) mo ta tdng quan thong tin cac nong hd
canh tdc NLKH, (ii) xac dinh hién trang canh
tdc va cac mo hinh NLKH hién hitu va (iii) xac
dinh hiéu qua ky thuét va cac yéu t6 anh hudng
dén hiéu qua ky thuat cta cac ndong ho san xuét
NLKH tai khu vuc Nui Dai, huyén Tri Ton, tinh
An Giang.

2. Vat Liéu va Phuong Phap
2.1. bia diém nghién ciu

Diéu tra dugc tién hanh tai khu vuc Nuai Dai,
thudc xa Lé Tri, xa O Lam va thi trdn Ba Chuc,
huyén Tri Ton, tinh An Giang (Hinh 1), tii thang
11 ndm 2021 dén thang 05 nam 2022. Nui Dai
nam trong vung khi hau nhiét déi, gié mua,
trong ndm c6 hai mua r6 rét gom mua mua va
muia kho. Nhiét d6 trung binh hing nam tu 26 -
30°C, lugng mua khoang 1.130 mm, d¢ &m trung
binh 75 - 80%.
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Hinh 1. a) Vi tri tinh An Giang trén ban d6 Viét Nam
(ngudn: https://vast.gov.vn) va b) Vi tri huyén Tri Ton trén ban d6 tinh An Giang (mau xanh).

2.2. Uéc lugng kich thudc miu va phan tich dit
liéu

Cong thiic xac dinh s6 nong ho diéu tra duge
thiét 1ap dua trén udc tinh ti 1¢ theo tac gia Israel
(1992). S6 mau dugc tinh toan dya trén khoang
tin ciy 95% va sai s6 bién (e) véi tdng thé cin
khao sat cé canh tac theo md hinh NLKH theo
cong thuc:

0,25NZ*

n= (1)
&N +0,252% - ¢

Trong do6 n 1a s6 mau cén diéu tra; N la kich
thudc ddm dong tong thé; Z = 1,96 (d0 tin ciy
95%); e = 0,1.

Qua trinh 14y mau dugc thuc hién ngiu nhién
trong nhiing ndng hd ¢c6 moé hinh san xuit néng
lam két hop (NLKH), véi yéu cau dién tich t6i
thiéu la 1.000 m?. Theo s6 liéu tii Cuc thong ké
tinh An Giang (An Giang SO, 2018), tong s6 hd

canh tac theo mo6 hinh NLKH tai dia phuong la
814 h¢. Dua vao cong thtic (1) xac dinh dugc s6
ho cin diéu tra 1a 86 ho. Tuy nhién, d€ dam bao
du s6 mau diéu tra can b sung thém 5% s6 mau
(du kién trudng hgp cac nong ho khong hgp tac)
vi vay tong s6 mau diéu tra thuc t€ 1a 89 ho. Noi
dung khao sit dua trén bang cau hdi soan san véi
ndi dung:

- Thong tin chung vé néng ho diéu tra

- M0 hinh canh tac, dién tich canh tac, cong
thiic luan canh, cac loai cay trong

- Ky thuét canh tdc, chi phi san xudt, lao dong,
ndng sudt cay trong

Nguoi dugc chon phong van la cht ho hodcla
ngudi truc ti€p tham gia vao viéc san xudt NLKH
cta nong hd. Diéu kién nay dugc dat ra nham
dam bao thong tin ma ngudi phong van cung cap
phan anh dung thuc té san xudt ctia ndong ho.
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2.3. Phan tich di liéu

Mo hinh sin xuét bién ngau nhién dugc ap
dung dua trén Battese & Coelli (1995) theo cong
thtic sau:

InY, =In [f (X)] + (v, -u,) (2)

Trong do6 Y, la dau ra (tong thu nhap tii mo
hinh NLKH), X 1a céc bién ddu vao (nhu dugc
trinh bay trong Bang 3), v, 13 sai s6 trong thong
ké do tac dong boi cac yéu t6 ngdu nhién va dugc
gid dinh cé phén phoi chuin (v ~ N(0, ¢%)) va
doc lap véi u, u,la phan kém hiéu qua ky thuat,
dugc gia dinh 16n hon hodc bing 0 va c6 phan
phéi ntia chudn (u ~ [N(0, 8% )|).

Hiéu qua ky thuét (TE) ctia ham san xuét bién
ngau nhién cta néng ho thi i dugc xac dinh dya
vao (Battese & Coelli, 1995) nhu sau:

TE = exp(-u,) = exp(-6,+ 6 Z + W) (3)

Trong do6, W 1a sai s6 c6 gid tri trung binh bang
0; Z 1a cdc yéu t6 dnh hudng dén gid tri hiéu qua
ky thuét, v6i gid dinh rang day la nhiing yéu t6
lién quan dén kinh nghiém va kién thtic trong
san xudt nong lam két hgp ctia cic nong ho va
cac diéu kién ty nhién ctia dia diém nghién ctiu
(nhu trinh bay trong Bang 4). St dung ting dung
Benchmarking va AER trong phdn mém thdong ké
R phién ban 4.1.2 d€ phan tich s6 liéu dya vao cac
phuong trinh (2) va (3).

3. Két Qua va Thao Luian

3.1. Thong tin chung vé ndng hd san xuit
NLKH tai Ndi Dai, tinh An Giang

biéu tra da khio sat 89 nong ho san xuit
NLKH trong d6 c6 65 nam va 24 ni. Két qua tu
Bang 1 cho thay hau hét nong ho la ngudi Kinh
(73 ho, chiém 82,02%), con lai la ngudi Khmer
(16 ho, chiém 17,98%). Theo Colfer & Newton
(1989) va Tran (2003), yéu t6 dan toc c6 thé anh
hudng 16n dén chién lugc va cach tiép can ndng
nghiép ctia néng dan. Dl la dan tdc nao va trong
bat ki truong hop nao ngudi dan ciing tim dugc
phuong phap phu hgp dé thich nghi véi diéu
kién ty nhién, v6i moi trudng séng cta ho. Do
do, trong chinh sach phat trién NLKH cho cac
nong ho thuoc khu vyc Nui Dai ctia huyén Tri
Ton, cin phat huy kinh nghiém va hiéu biét cta
nguoi dan dya trién co s van hoa va diéu kién
tu nhién.

Trinh d¢ hoc vén cua cic ho con thép, trong
do c6 68,5% (61 ho) ti€u hoc, 24,7% (22 ho)
trung hoc co s¢ va 6,7% (6 ho) trung hoc phd
thong. Do tudi trung binh ctia chtt h¢ & khu vuc
Nui Dai 1a 51,9 va ngudi tré nhat & tudi 24 va
gia nhéit nhat ¢ 87 tudi. Kinh nghiém lam ndng
nghiép trung binh dat 27,08 ndm. Ainembabazi
& Mugisha (2014) cho ring, kinh nghiém lam
nodng giup ich cho nong ho ap dung cac ky thuat
canh tac phu hgp trong dé bao gom viéc ap dung
cdng nghé trong san xut.
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Bang 1. Thong tin chung vé cht ho canh tac néng lam két hop (NLKH) tai Nuai Dai

Dic diém chu ho Trung Do léch Thép nhat Cao nhit
binh chuin

Dén toc (nguoi):

- Kinh 73

- Khmer 16
Hoc van (cap):

- Tiéu hoc 61

- Trung hoc co s& 22

- Trung hoc phé thong 6
Tudi (nim) 51,9 11,51 24 82
Kinh nghiém lam néng (nam) 27,08 12,02 2 60
Nhan khéau (nguoi) 4 1,62 1 10
Lao dong chinh (nguoi) 2 1,09 1
Lao dong nong nghiép (nguai) 2 0,75 1
Dién tich canh tac (ha) 1,63 1,33 0,2
Toéng thu nhap (triéu dong/hd/nam) 78,88 58,95 5 350
Phén tram thu nhép tit NLKH (%) 40,94 3591 0 100

Thu nhap trung binh hiang ndm ctia méi n6ng
ho dat 78,88 triéu dong (tuong duong véi 39,44
triéu dong/lao dong chinh), véi miic thu nhép
dao dong tu 5 dén 350 triéu dong/h¢. Thu nhap
tt m6 hinh NLKH déng gép 40,94% tong thu
nhdp ctia ndng hd. So véi két qua diéu tra cdc mo
hinh canh tdc NLKH & khu vic ndi Cdm, tinh
An Giang (Nguyen & ctv., 2022) cho thdy phin
tram thu nh4p tit mo6 hinh NLKH chiém 62,8%,
cao hon 21,86% so vdi cac mod hinh NLKH tai
nui Dai.

3.2. Hién trang canh tac va hiéu qua kinh té caa
cac md hinh NLKH tai Nui Dai

C6 bon nhom cay nong nghiép dugc trong
xen v6i cdy rling trong cdc moé hinh NLKH dé
la: cay an qua (CAQ), rau, cay dugc liéu (CDL)
va cay gia vi (CGV). Bang 2 cho thdy, mo hinh

NLKH phoé bién nhit ¢ khu vuc Nui Dai la mo
hinh két hop riing + CAQ véi tong cdng 29 nong
ho ap dung, véi tong dién tich 1a 50,63 ha, thu
nhap hing nim dat 28,0 triéu dong/ha va lgi
nhuan dat 16,6 triéu dong/ha. Ba mo hinh c6
muc 1gi nhudn cao nhit va xap xi nhau la mo
hinh rting + CAQ + CDL (23,3 triéu dong/ha
trong 1 nam), mo hinh rting + CGV (23,1 triéu
dong/ha cho mdi ho) va moé hinh riing + CAQ +
CGV (22,5 triéu dong/ha trong 1 nam). M6 hinh
c6 muc lgi nhuan thap nhat 1a mo6 hinh riing +
CAQ + CDL + CGV (6,71 triéu dong/ha trong 1
nam).

Két qua diéu tra cdc mo hinh canh tac NLKH
tai nti Cam, thuc hién bdi Nguyen & ctv. (2022)
ciing cho két qua tuong ty v6i mo hinh cay riing
+ cay an qua la mo6 hinh canh tdc NLKH pho bién
nhat 6 nui Cam.
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Bang 2. Hién trang canh tac va hiéu qua kinh té ctia cac mo hinh nong lam két hgp tai khu vic Nui

Dai
M6 hinh canh t4c 56 ho Dién tl'ACh Tong chi  Toéngthu Lginhuan
(ha/ho) (triéu déng)
Riing + CAQ 29 1,75 11,4 28,0 16,6
CAQ 20 1,55 14,6 31,8 17,1
Riing 12 1,20 17,3 41,9 24,6
CAQ + CDL 11 1,61 19,9 27,4 7,5
Riing + CAQ + CDL 3 1,07 4,9 28,2 23,3
Riing + CAQ + CDL + CGV 3 1,89 5,59 12,3 6,71
CAQ + CDL + CGV 3 1,60 32,7 50,5 17,8
Rung + CAQ + CGV 2 2,50 20,0 42,5 22,5
Riing + CAQ + rau 2 1,50 2,4 21,4 19,0
Riing + CGV 1 0,80 1,9 25,0 23,1
CDL + CGV 1 0,25 8,0 40,0 32,0
CAQ +rau 1 3,60 11,1 16,7 5,6
CAQ + CDL + rau 1 5,00 2,2 6,0 3,8

Ghi cht: CAQ: céy an qud, CDL: cay dugc liéu, CGV: céy gia vi.

Bang 2 ciing cho thay ngudi dan tai khu vuc
Nui Dai c6 xu hudng trong thuan cac loai cay
nong nghiép, ddc biét la cac mo hinh trong cay
an qua va cay dn qua két hgp véi rau mau. Cac
mod hinh nay thudéng mang lai hiéu qua kinh té
cao, tuy nhién viéc mé rong dién tich trong cay
noéng nghiép sé dan dén viéc mit riing. bay la
mot van dé nan giai ma co quan chtic nang dia
phuong tim cach ngan chidn nham han ché mat
mat dién tich rting tu nhién (FPD An Giang,
2020).

3.3. Cac yéu t6 tuong quan va anh hudng dén
cac moé hinh NLKH tai Nui Dai, tinh An
Giang

3.3.1. Tuong quan giita yéu t6 ddu vao va tong
thu nhdp cua cdc mé hinh NLKH

Két qua udc lugng tit ham san xudt bién ngau
nhién chi ra céc yéu t6 c6 tuong quan thuan dén
lgi nhudn cta cac mo6 hinh NLKH bao gom: dién
tich canh tdic NLKH, thué cong trong va cong
thu hoach hang nam. Ngugc lai, chi phi mua cay
giong cd tuong quan nghich véi lgi nhuén ti cac
mo hinh NLKH (Bang 3).
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Bang 3. Tuong quan gitia yéu t6 dau vao va lgi nhuén tii mo6 hinh néng lam két hgp (NLKH)

Hé s6 SE t-value Pr (>|t|)

(Intercept) 3,862 0,272 14,202 0,000
Dién tich canh tac NLKH 0,577" 0,167 3,447 0,001
S6 lao dong NLKH 0,269 0,247 1,091 0,279
Dbiu tu hang ndm:

- Phéan thuéc -0,001 0,053 -0,013 0,989

- Thué céng cham s6c 0,098 0,080 1,230 0,223

- Thué cong thu hoach 0,238 0,128 1,863 0,067
bau tu thiép 1ap mo6 hinh NLKH:

- Giong -0,233" 0,081 -2,881 0,005

- Phan thuéc 0,109 0,087 1,246 0,217

- Thué cong trong 0,238’ 0,111 2,141 0,036

- Thué cong lam dat -0,016 0,124 -0,129 0,897

Chil thich: **, *: ¢6 y nghia thong ké ldn lugt 6 miic 99% va 95%.

Dic thu cua khu vic Nuai Dai la dia hinh
hiém trg, dat canh tac c6 nhiéu da. Vi vay, cac
mod hinh canh tdc NLKH can dién tich 16n. Bén
canh do, thué cong lao dong d€ trong khi thiét
lap mo hinh gitip néng ho tap trung ngudn lyc va
cac thiét bi can thiét d€ nhanh chéng hoan thanh
codng viéc thiét [ap mo hinh. Viéc thué cong thu
hoach hang nam gitup nong ho cha dong thu héi
tap trung khi gia ban cao do do giup tang thém
lgi nhuan.

Cac loai cay trong trong cac mo hinh canh tac
NLKH c6 thé tu d€ giong hoac stt dung giong dia
phuong. Viéc mua cay giong ti noi khac c6 thé
chua thich nghi vé6i diéu kién canh tac ddc thu tai
dia phuong, vi vdy, khoang dau tii vao cay giong
da lam giam hiéu qua kinh t€ clia cic md hinh
canh tac.

3.3.2. Cdc yéu t6 dnh hudéng dén hiéu quad ky
thudt cia cdc mo hinh canh tdc

Hiéu qua ky thuit (TE) cia cac m6 hinh
canh tac NLKH tai khu vyc Nui Dai dao dong

tu 2,2 - 87,6% v6i muc trung binh dat 49,46%.
Két qua nay cho thiy TE ctia caic md hinh canh
tac tai Nui Dai ¢ muc thip, thiap hon TE cua cac
mo hinh canh tdc NLKH tai Nui Cdm (77,98%)
trong nghién ctiu cia Nguyen & ctv. (2022), hodc
mo hinh canh tdc lda d6c canh va luin canh tai
huyén Chg Mdi, tinh An Giang (lan lugt1a 97,3%
va 79,2%) trong nghién ctiu ctia Quan (2006).

Két qua phan tich cac yéu t6 anh hudng dén
TE dugc trinh bay trong Bang 4 cho théy, cac yéu
to anh hudng tich cuc dén TE bao gom yéu to
dan toc, kinh nghiém lam néng nghiép va loai
dat canh tac. Nguogc lai, yéu t6 anh hudng tiéu
cuc dén TE 1a s6 nhin khiu.
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Bang 4. Cac nhan t6 anh hudng dén hiéu qua ky thuét cta cac nong ho
Hé s6 SE z value Pr (>|z|)
(Intercept) 0,698 0,1705 4,092 4,27E-05
Kinh nghiém lam nong (nam) -0,005- 0,0027 -1,936 0,05289
S6 nhan khiu 0,058™ 0,0216 2,692 0,00709
Dan toc Kinh' -0,187- 0,1030 -1,813 0,06983
Hoc van cdp 2t 0,058 0,0900 0,641 0,52132
Hoc vin cép 3" 0,057 0,1258 0,457 0,64791
Lam viéc toan thoi gian® -0,008 0,0776 -0,104 0,91707
bit cat phaf -0,105 0,1238 -0,844 0,39846
Dét xam den’ -0,217 0,0940 -2,309 0,02095
Déc viia® 0,0713 0,1278 0,558 0,57691
Déc cao® 0,180 0,2125 0,847 0,39716
Khong tusi tieu" -0,119 0,0909 -1,308 0,19087
Cé vay vén' 0,029 0,1050 0,275 0,78322
Tap huén (lan) -0,020 0,0159 -1,247 0,21238

Chil thich: *%, *, *: ¢6 y nghia théng ké ldn lugt & miic 0,01; 0,05 va 0,1. TCdc bién nhi phan (dummy variables).

Xét vé yéu t6 dan toc, mo hinh san xuat NLKH
do ngudi Kinh thuc hién c6 hiéu qua hon ngusi
Khmer. Xét vé yéu t6 nhan khéau, néng ho cang
c6 nhiéu thanh vién trong gia dinh, hiéu qua ky
thuat canh tac NLKH ctia néng hd cang théap.
Mic khéc, bién s6 kinh nghiém lam nong cho
biét rang, nhiing cha ho cang c6 thoi gian lam
nong nghiép lau nam, hiéu qua mo6 hinh NLKH
do ho canh tac cang dat hiéu qua cao. Hiéu qua
ky thuét con bi tac dong boi loai dat trong, cac
nong ho canh tac trén dat xam den c6 hiéu qua
ky thuét cao hon cac nong ho canh tac trén dat
cat pha va dat lan da.

Trong phat trién NLKH & khu vuc Nui Dai can
quan tdm dén viéc phat trién cac giong cy trong
va phuong thtic canh tac phtt hgp cho nhiing khu
vuc kho khén vé dia hinh va thé nhudng, cin cé
nhiing phuong an riéng biét cho tling cong dong
dan tdc.

4. Két Luan

Két qua diéu tra 89 nong ho canh tic NLKH
tai khu vuc Nui Dai, tinh An Giang cho thay dién
tich canh tac trung binh la 1,63 ha. B6n nhém cay
nong nghiép dugc trong xen véi cay riing trong
cac mo hinh canh tac NLKH: cay 4n qua, céy rau,
cay dugc liéu, cay gia vi. Thu nhép tii mo6 hinh
NLKH dong gop 40,94% vao tong thu nhap hang
ndm cta néng ho trong d6 moé hinh NLKH gém
cay rting + CAQ + CDL cho hiéu qua kinh té cao
nhat. Cac yéu t6 dau vao gom dién tich dit canh
tac NLKH, thué cong trong va céng thu hoach
hang ndm c6 tuong quan thudn véi lgi nhuan,
ngugc lai, ddu tu vao giong cho két qua tuong
quan nghich so véi lgi nhuén thu dugc tlii cac mo
hinh NLKH. Hiéu qua ky thuat cia cic mo6 hinh
thép, trong do6 cac yéu t6 c6 anh hudng tich cuc
dén hiéu qua ky thuat gom dan tdc, kinh nghiém
lam nong va loai dat, ngugc lai, s6 nhan khéu la
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yéu t6 anh hudng tiéu cuc dén hiéu qua ky thuat
ctia cac mo hinh canh tac. Ké qua nay la co s6
dé cac co quan chtic nang dua ra cac giai phap
dé tang hiéu qua kinh té, ky thuat tii d6 tang thu
nhap cho cac ho tai Nui Dai, huyén Tinh Bién,
tinh An Giang.

Loi Cam Poan

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

Nghién ctiu dugc hé trg bsi S& Khoa hoc
va Cong nghé tinh An Giang trong khuén khé
ctia hoat dong hop tac véi Truong Dai hoc Nong
Lam TP. HCM thuc hién du an “Xdy dung va
phdt trién cdc mé hinh noéng lam két hop cho vung
Bdy Nui, tinh An Giang
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ABSTRACT

This study aimed to select Arabidopsis seeds after transformation
with the AtZAT12 gene via Agrobacterium tumerfaciens. ZAT12 is
a transcription factor that inhibits other transcription factors FIT
through the EAR motif. FIT itself is a central transcription factor
that controls Fe uptake under Fe-deficient conditions. However,
if Fe is absorbed excessively, it will produce reactive oxygen
species that could damage cells. That is the reason why AtZAT12
transcription is elevated and FIT transcription is inhibited under
Fe deficiency for 10 days. To investigate the function, the AtZAT12
gene was inserted into the pMDC107 vector for transformation
into Arabidopsis. The TO Arabidopsis seeds obtained after floral dip
transformation were placed on 1% MS agar supplemented with
15 ug/mL Hygromycin B. Beforehand, the TO seeds were sterilized
and kept in the dark for stratification. Subsequently, the seed plates
were subjected to a regime of 6 h of light, 48 h of dark and 24 h of light
(3.25d). The hygromycin B-resistant seedlings had long hypocotyls
(~ 1.0 cm), while the non-resistant seedlings had short (~ 0.3 cm)
hypocotyls. This method took only 3.25 days to identify transgenic
Arabidopsis seedlings. After that, positive transgene lines were
examined by PCR method for AtZAT12, and the expression of
AtZAT12 was observed under microscope.

Cited as: Le, C. T. T, & Pham, N. T. (2023). Selection of Arabidopsis transformants containing
AtZAT12. The Journal of Agriculture and Development 22(4), 33-41.
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Chon loc sau bién nap gen AtZATI12 trén ciy Arabidopsis
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THONG TIN BAI BAO TOM TAT
Bai bao khoa hoc Nghién ctiu nay nhdm chon loc cic hat Arabidopsis sau chuyén

gen AtZAT1I2 gian tié€p qua Agrobacterium tumerfaciens. ZAT12 la
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1. Dit Vin Dé

Hién tai, phuong phap chon loc cac hat sau

FIT thong qua motif EAR. Ban than FIT ciing la mot yéu t6 phién
ma trung tdm diéu khién qua trinh hdp thu Fe trong diéu kién
moi truong thi€u Fe. Tuy nhién, khi Fe dugc hdp thu qua nhiéu sé
san sinh cac goc tu do gay ton hai té€ bao. Co 1é d¢ la ly do phién
ma AtZAT12 dugc ting cao con phién ma ctia FIT bi tic ché trong
diéu kién thiéu Fe kéo dai 10 ngay. D€ nghién ctiu chiic ning, gen
AtZAT12 da dugc gin vao vector pMDC107 d€ chuyén vao cay
Arabidopsis. Hat Arabidopsis TO thu dugc sau qua trinh bién nap
béing phuong phap nhiung hoa dugc dit trén moi trudng thach MS
1% Agar b6 sung Hygromycin B 15 pug/mL. Cay Arabidopsis con
khang hygromycin B ¢6 cac 14 mam dai (~ 1,0 cm), trong khi cac
cay con khong khang khang sinh ¢6 cac 14 mdm ngin (~ 0,3 cm).
Phuong phap chon loc cai tién rat ngin thoi gian xac dinh cay
Arabidopsis con bién d6i gen nhanh hon chi trong 3,25 ngay. Sau
do, cac cay dugc chon sé duge kiém tra sy c6 mat cta gen bang
PCR ciing nhu su hoat dong ctia gen chuyén AtZAT12 duéi kinh
hién vi.

c6 mau xanh dam khién cho cac cay con chuyén
gen khong thé phan biét véi cay khong chuyén
gen. Khi cho khoang 7 - 10 ngay, cay khong

chuyén gen kha ton kha nhiéu thoi gian va tuy
thudc vao su cd mdt cua gen chi thi. Gen chi thi
thuong dugc st dung trong chuyén gen & thuc
vat la gen khang khang sinh (nhu Kanamycin,
Hygromycin...) hodc khang thudc diét c6 (nhu
BASTA). Chon loc khang khang sinh nhu
kanamycin thudng mét 7 - 10 ngay sau khi nay
mam dé chon dugc dong chuyén gen duong tinh
(Bechtold & ctv., 1993; Clough & Bent., 1998).
Qua trinh chon loc ciing c6 thé gip cac trd ngai
nhu khi ndy mam, cac 14 mam méi moc thudng

chuyén gen sé chuyén mau trang va chi c6 cay
chuyén gen 14 van c6 mau xanh. Tuy nhién, trong
thoi gian nay, dia hat chon loc ¢ thé bi nhiém
ndm giéng nhu cac nghién cdu vi ghép cay
(Altan & ctv,, 2010). Nguyén nhan nhiém ndm
c6 thé c6 trong hat thu dugc tii qua trinh nhung
hoa béi vi dung dich moi trudng nhung hoa cé
dudng sucrose va giai doan dau sau khi nhing
hoa, céy sé dugc day bang chup nhua trong sudt
dé giti trong moi trudng dm va 4m nhung day lai
1a diéu kién ly tudng cho ndm phat trién (Clough
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& Bent, 1998; Hadi & ctv., 2002). Trong qua trinh
chon loc, dia hat bi nhiém nim c6 thé lam ngin
can hiéu qua chon loc ctia chit khang sinh hodc
thudc diét co co trong mdi truong chon loc, do
d6 14 cac cay khong chuyén gen nhung van cé
mau xanh. Thém ntia, cdy con ndy mam trén dia
thach c6 mat do cao c6 thé lam cho ré phat trién
bén trén moi trudng va do d6 dan dén qua trinh
chuyén mau nhat trén cay khong chuyén gen sé
dién ra chdm do néng d6 chit b6 sung cho chon
loc gidm nhu trong nghién ctu cta Ee & ctv.
(2014) da gieo 100 hat trén dia c6 duong kinh
10 cm.

Dé gidi quyét vin dé trén trong nghién
cliu nay cay Arabidopsis con da dugc sang loc
nhanh chéng dé dang theo quy trinh chon loc
cay Arabidopsis chuyén gen khang Hygromycin
B cua Harrison & ctv. (2006). Hygromycin B la
khang sinh dugc tao ra baéi vi khuin phan lap
tu dat Streptomyces hygroscopicus. Thoi gian dau
khdang sinh nay dugc sti dung nhu chét tdy giun
khi b6 sung vao thiic an ctia ga valgn. Gen khang
khang sinh nay dugc phat hién ndm 1980 la mot
kinase tic ché€ Hygromycin thong qua qua trinh
phosphoryl héa (Davies & Gritz., 1983; Kaster &
ctv., 1983; Rao & ctv., 1983). Gen khang nay dugc
st dung lam gen chi thi trong nhiing nghién ctiu
thuc vat, ddc biét la chon loc ciy sau chuyén gen.
Khi st dung Hygromycin 50 mg/L sé gay doc
cho céc callus khong bién nap (Kauffman, 2009).
Harrison & ctv. (2006) da chon loc thanh cong cac
dong Arabidopsis chuyén gen v6i Hygromycin B
6 noéng do 15 ug/mL.

Trong nghién ctu nay, cay Arabidopsis da
dugc chuyén gen AtZATI2 nhd Agrobacterium
tumerfaciens bang phuong phdp nhung hoa
(Clough & Bent, 1998). AtZAt12 dugc gén vao
vector pMDC107 c¢6 mang gen chon loc la gen
khang khang sinh Hygromycin B. C4u truc ctia
vector dugc tom tat nhu sau pMDC107:ZAT12-
GFP, trong d6 gen AtZAT12 dd loai bo di ma
di truyén diing dich ma d€ néi v6i gen huynh
quang GFP phia sau. V6i viéc gan GFP vao gen
muc tiéu sé gitp sang loc hoat dong ctia gen muc
tiéu bang huynh quang GFP duéi kinh hién vi.
Vector pMDC107 1a vector nhi phan c6 chi thi
chon loc & vi khuén la gen khang kanamycin va
chi thi chon loc & thuc vat la gen khang khang
sinh Hygromycin B (Le & ctv., 2016). Nghién
ctiu nay nham chon loc dugc cac cay chuyén gen
thanh cong bang cach dit cac hat ctia nhiing cay
chuyén gen trén moi trudng bé sung khang sinh
Hygromycin B nhanh va hiéu qua.

2. Vit Liéu va Phuong Phap
2.1. Vat liéu nghién ctu

Hat cay Arabidopsis chuyén gen thu dugc sau
khi nhing hoa trong dung dich Agrobacterium
tumerfaciens da dugc bién nap cdu truc
pMDC107:ZAT12-GFP dugc cung cdp tii nghién
ctu ctia Le & ctv. (2016). Cau tric gen chuyén
(Hinh 1 bén trén) va ciu triac vector pMDC107
(Hinh 1 bén dudi, Invitrogen, Dtic) dugc trinh
bay trong Hinh 1 (Le & ctv., 2016).
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Hinh 1. C4u truc gen chuyén AtZAT12 (A) dugc chén vao gitia vi tri attR1 va attR2 trén cu tric
cua vetor pMDC107 (Invitrogen) (B) dé bién nap vao Agrobacterium tumerfacien, sau d6 1a chuyén
vao cay Arabidopsis.

2.2. Phuong phap chonloccacdong Arabidopsis
chuyén gen AtZAT12

Qué trinh chon loc hat clia ciac dong
Arabidopsis chuyén gen dugc tién hanh theo
phuong phap cta Harrison & ctv. (2006). Hat
Arabidopsis chuyén gen thu dugc sau khi bién
nap dugc kht trung trong dung dich 50%
hypochlorite trong 7 phut, dugc rtia sach ba lan
bang nudc cit khi trung. Hat sau khu trung
dugc dat trén moi trudng thach Murashige va
Skoog (MS) 1% Agar c6 b6 sung Hygromycin
B v6i nong do 15 pug/mL (Invitrogen, Piic). Moi
dia moi truong duge dat khoang 500 hat. Hat
dugc dat trong bong t6i 2 ngay & 4°C. Sau do

hat dugc chuyén sang ta sinh truéng (CLF Plant
Climatics, Dtic) va 0 trong 6 gio & 22°C trong
diéu kién chiéu sang lién tuc d€ kich thich nay
mam. Cac dia hat nay sau d6 dugc boc trong gidy
nhom trong 2 ngay ¢ 22°C dé€ git dia trong tdi,
ngan can anh sang. Sau do, dia hat dugc ldy ra
va gili trong 24 gi¢ 6 22°C trong diéu kién chiéu
sang lién tuc. Qua trinh chiéu sdng trong 24 gic
cudi cung khong can phai lién tuc; qua trinh
chon loc hoat dong tot khi cidy con dugc dat
trong ché d¢ sang 16 gio, t6i 8 gid mdc du can
6 tong anh sdng 24 git¢ d€ chon loc t6i uu. Dudi
day la tién trinh chon loc hat Arabidopsis chuyén
gen trén moi trudng MS 1% cé bo sung khang
sinh Hygromycin B.

i . Dit dia duéi diéu Dit dia hat Dit dia hat duéi .
Gitt hat trong t6i o ., e Chon cay
A kién chiéu sang trong téi diéu kién chiéu |
sau khi kht tring . . ) . duong tinh
trong 6 gio 48 gio sang trong 24 gio
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2.3. Kiém tra cac dong Arabidopsis chuyén gen
duong tinh sau chon loc

Céc dong Arabidopsis chuyén gen thanh cong
sau khi dugc chon trén moi truong chia khang
sinh hygromycin B sé dugc chuyén vao dat dé
thu hat thé hé T1 va thu 14 tich ADN dé kiém tra
cdu truc gen chuyén AtZAT12-GFP bang PCR.

L4 cua cac dong dugc chon dugc tach chiét
ADN theo phuong phap ctia Clarke (2009). Phan
tng PCR kiém tra cdc dong Arabidopsis chuyén
gen (ZAT12-GFP) sé st dung 2 moéi 1a mot moi
tai ving gen GFP dugc ky hiéu la GFP rev (trinh
ty la: 5-AAT TGG GAC AAC TCC AGT GAA
A-3’) vamot moi nam & vung gen AtZAT12 dugc
ky hiéu la 5” genotyping ZAT12 (trinh ty la: 5°-
TCG CAT CCT TGT CCC ATA TGT-3’). Thanh
phén phan ting PCR bao gom: Taq Ready Mix
(Sigma-Aldrich, btc) 12,5 pL, Moi: GFP rev 1
uL, 5" genotyping ZAT121 pLva HO:9,5uLval
uL ADN ctia cdc mau chon loc duong tinh. Chu
trinh nhiét dugc ap dung nhu sau: 95°C: 3 phat,
30 chu ky (95°C: 30 gidy, 59°C: 45 gidy, 72°C : 60
gidy), 72°C: 5 phut va gili mau phan tng & 4°C.
Céc san phdm PCR thu dugc sau d6 dugc kiém
tra bang dién di trén gel agarose 1%. Cudi cung,
cac dong Arabidopsis chuyén gen dugc chon co
thé sti dung cho cdc nghién cudu tiép theo nhu
nghién cttu sy biéu hién va vi tri biéu hién cta
gen da dugc bién nap thanh cong.

2.4. Kiém tra sy biéu hién cua gen chuyén
AtZAT12 duéi kinh hién vi huynh quang

Hat ctia dong Arabidopsis khong chuyén gen
va hat Arabidopsis chuyén gen thé hé T3 dugc
chon theo quy trinh trén da dugc dit trén moi
truong thach MS trong 5 ngay. Sau d6 thu ré
cta nhiing cdy nay d€ quan sat dudi kinh hién
vi LSM510. Do gen AtZAT12 dugc gin véi GFP
nén khi cdu tric gen bi€u hién sé phat hién huynh
quang GFP (budc song 520 - 530 nm). Kinh hién
vi dugc dat 6 bude song kich thich: 488 nm, kinh
loc phat hién 1a: 500 - 530 nm.

3. Két Qua va Thao Luian

3.1. Chon loc cac dong Arabidopsis chuyén gen
bang khang sinh Hygromycin B

Két qua thu dugc cho thdy khang sinh
Hygromycin b6 sung trong moéi truong MS
khong lam anh hudng dén kha niang nay mam
ctia hat Arabidopsis. Tuy nhién, ciy con chuyén
gen dugc ddt trén MS chiia Hygromycin B 15 pg/
mL cé ddc diém phat trién khac biét gitp phan
biét nhiing ciy khong chuyén gen va cay chuyén
gen khong thanh cong. Do c4y chuyén gen thanh
cong c6 mang gen chi thi la gen khang khang
sinh Hygromycin B. Hygromycin B 1a khang sinh
c6 kha nang tc ché qua trinh téng hgp protein
do d6 tic ché qud trinh kéo dai ré & cay khong
chuyén gen. Trong nghién ctiu nay, sau 2 ngay
gili trong toi trén moi trudng chia Hygromycin
B (15 pg/mL), s6 ré cua cac cay tham gia chon
loc déu giong nhau (1 ré) nhung cic dong
Arabidopsis chuyén gen khang Hygromycin B
6 tru duéi 14 mam dai khoang 1,0 £ cm, trong
khi cdc dong khong chuyén gen c6 tru dudi la
mam ngan (~ 0,3 cm) (Hinh 2A, C, D). La cta
cac cdy tham gia chon loc khong cé suu khac
biét gitia chuyén gen thanh céng va khong thanh
cdng. Ngoai ra, trai ngugc voi cay con dugc dat
trén moi trudng bd sung khang sinh Kanamycin
hodc phosphinothricin, tit ca cdy con moc trén
moi truong chiia Hygromycin B déu c¢é mau
xanh sau 24 gi¢ chiéu sang. Két qua nay tuong
dong véi két qua quan sat sy phat trién ctia cay
Arabidopsis chuyén gen trén moi truong MS
c6 b6 sung Hygromycin B ctua Harrison & ctv.
(2006) va Ee & ctv. (2014). Tham chi khi tiép
tuc d€ cay Arabidopsis chon loc sinh trudng trén
moi trudng MS c6 chua Hygromycin B, tinh
khang nay cang thé hién ro uu thé sinh trudng
hon ciy chuyén gen khong thanh cong nhu trong
Hinh 2B. Cay con Arabidopsis chuyén gen c6 gen
khang Hygromycin B da sinh trudng tot véi la
mau xanh dam. Két qua cta thi nghiém nay sau
khi chon loc bang Hygromycin B da chon dugc
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8 dong duong tinh. Cac dong nay sau dé dugc  su c6 mit gen chuyén bang ky thuit PCR.
chuyén ra dit va thu mau 14 dé€ kiém tra tiép tuc

Dong chuyén gen Dong chuyén gen thanh cong Dong chuyén gen khong thanh céng
thanh cong (25 ngay tudi, mii tén trang) (am tinh)
(3,25 ngay tudi,

mui tén tring)

o

Chiéu dai try dwéi 1a mam

Cay chuyén gen thanh céng Cay khong chuyén gen thanh cong

Hinh 2. Két qua chon loc dong Arabidopsis chuyén gen AtZATI2 trén moi trudng MS b sung thém
khang sinh Hygromycin B. Hinh 2A: ciy con Arabidopis chuyén gen thanh cdéng c6 tru dudi 1a mam
kéo dai (mai tén). Hinh 2B: dong Arabidopsis chuyén gen thanh cong khang Hygromycin B (hinh
tron trdng) sau 25 ngay chon loc. Hinh 2C: dong Arabidopsis chuyén gen khong thanh cong (4m tinh)
6 tru dudi 14 mam ngén hon. Hinh 2D: chiéu dai tru duéi 14 mam ctia cay chuyén gen thanh céng va
khong thanh cong. Don vi tinh: cm.
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3.2. Kiém tra sy c6 mit cua gen AtZAT12 trén
cac dong Arabidopsis chuyén gen da dugc
chon.

Céc cay con Arabidopsis khang Hygromycin
B da dugc xac dinh tu thi nghiém chon loc trén
la nhiing cay Arabidopsis chuyén gen thanh cong
thé hé T1 sé dugc thu mau 14 d€ tién hanh kiém
tra sy c6 mit ctia gen chuyén bang ky thuat PCR.
Trong thi nghiém chon loc & trén, két qua thu

dugc 8 dong duong tinh véi Hygromycin B va 8
dong nay dugc thuc hién phan ting kiém tra gen
v6i hai moéi 5’ genotyping ZAT12 va GFP rev. Két
qua cho théy ca 8 dong dugc chon déu phat hién
biang ADN c6 kich thudc khoang 1092 bp nhu
mong doi la cau tric gen AtZATI12-GFP (Hinh
3). Két qué nhu véy da khing dinh viéc 4p dung
thanh cong phuong phap chon loc nhanh sau
bién nap.

Hinh 3. Két qua kiém tra su c6 mat cta gen chuyén trong cac dong Arabidopsis chuyén gen khang
Hygromycin B sau khi chon loc. Giéng 1-8: 8 dong chuyén gen dugc chon sau khi chon loc bang
Hygromycin B.

3.3. Kiém tra hoat dong cua gen chuyén
AtZAT12 trén cay Arabidopsis sau khi chon
loc bang Hygromycin B

Sau 2 thé hé T1 va T2 c6 ty 1é chon loc dugc
xac dinh la 100% bang ky thuit PCR nhu vay
dong chuyén gen chung t6i chon loc dugc &
trang thai dong hop tt. Hat Arabidopsis chuyén
gen thé hé T3 thu dugc tii bang cach d€ cac dong
duong tinh thé hé T'1, T2 tu thu phan sé dugc dat
trén moi trudng MS trong 5 ngay véi diéu kién
chiéu sang 16 gi¢ sang/8 git t6i. Sau do, ré cua

nhiing cay nay dugc quan sat dudi kinh hién vi
dé phat hién huynh quang GFP (budc séng 520 -
530 nm). Két qua dugc thé hién trong Hinh 4 cho
thdy cdu trac ZAT12-GFP da dugc biéu hién &
trong nhan cua t€ bao ré. Két qua nay ciing tuong
ung véi két qua ctia Le & ctv. (2016) khi quan
sat thdy vi tri bi€u hién ctia gen AtZAT12 trong
té bao ré cay Arabidopsis 1a tai nhan cua té bao.
Két qué nay mot 1an nita khing dinh qui trinh
chuyén gen va chon loc da dugc thanh cong rut
ngan hon va hiéu qua gitp tiét kiém thai gian.
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Dong Arabidopsis chuyén
gen sau chon loc

Dong Arabidopsis Col-0
khong chuyén gen

Hinh 4. Hinh édnh biéu hién duéi kinh hién vi cia gen AtZAT12 trong nhan t€ bao ré ciy Arabidopsis
chuyén gen thanh céng (Hinh A va C, hién mau xanh 14 nhu dugc chi béi cac mai tén trang) va
dong Arabidopsis khong chuyén gen (Hinh B va D, khong hién mau xanh 1a) sau khi chon loc bang
Hygromycin B. Hinh A va B la hinh anh huynh quang. Hinh C va D 1a hinh két hgp gitia huynh quang
va hinh anh DIC (differential interference contrast microscopy).

4. Két Luan

Nghién ctiu nay da ap dung thanh cong quy
trinh chon loc cay Arabidopsis chuyén gen khang
Hygromycin B hiéu qua. Tat ca cic dong thé hé
T0 dugc chon déu da dugc xac dinh lai la duong
tinh trong phan ting kiém tra bang ky thuat PCR
va ca thi nghiém kiém tra bi€u hién gen chuyén
dudi kinh hién vi huynh quang. Quy trinh nay
cing da dugc rut ngan véi thoi gian chon loc
(3,25 ngay) nén tranh dugc hién tugng dia chon
loc ¢6 thé bi nhiém nidm do su kéo dai ctia qua
trinh chon loc dan dén két qua duong tinh hodc
am tinh gia va ton thoi gian.

Loi 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.
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D€ thuyc hién dugc nghién ctu nay, ching
toi xin tran trong cadm on GS.TS. Petra Bauer va
cac thanh vién ctia Phong thi nghiém Thuc vat,
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ABSTRACT

The experiment was conducted from August 2020 to March 2022
at the Veterinary Hospital of Nong Lam University, Ho Chi Minh
City. The aim of this study was to isolate and analyze Tembusu
virus gene (flavivirus) using 9 to 11 day-old embryonic duck
eggs. Treated specimens were inoculated into embryonic duck
eggs by allantoic route, then eggs were observed every day for
7 days. The allantoic fluids of the survival eggs were inoculated
up to 3 times. Subsequently, the allantoic fluids were checked by
real-time RT-PCR to detect Tembusu virus. A positive sample
was then titrated, and finally a partial genome was sequenced as
well as a phylogenetic tree was constructed. As a result, a strain
of Tembusu virus was isolated, and genetic analysis of partial E
gene showed that this virus strain was highly similar (from 96,8%
to 98,15%) to others in China and Thailand.

Cited as: Truong, D. M., & Hoang, H. T. (2023). Isolation and genetic analysis of Tembusu virus in
ducks. The Journal of Agriculture and Development 22(4), 42-48.
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Phén 14p va phén tich dic di€ém di truyén cta virus Tembusu (flavivirus) trén vit

Truong Minh Dat & Hoang Thanh Hai'

Khoa Chédn Nuéi Thu Y, Truéng Dai Hoc Nong Laim TP.HCM, TP. H6 Chi Minh

THONG TIN BAI BAO
Bai bao khoa hoc

Ngay nhan: 13/10/2022
Ngay chinh stia:03/05/2023
Ngay chdp nhan:
08/05/2023

Tu khoa

Cay pha hé

Phan lap

Phoi triing

Vit

Vi rat Tembusu

TOM TAT

Thi nghiém dugc tién hanh ti thang 8 ndm 2020 dén thang
3 ndm 2022, tai Bénh vién Thu y, Truong Pai hoc Nong Lam
TPHCM vé6i muc tiéu phéan lap va phén tich di truyén cta vi
rat Tembusu (flavivirus) bang phoi triing vit. Triing vit c6 phoi
9 dén 11 ngay tudi dugc tiém mau bénh phdm da dugc xu ly
vao xoang niéu mo, sau dé tring dugc quan sat moi ngay trong
7 ngay. Dich xoang niéu md ctia nhiing tring con séng dugc
cdy truyén toi da 3 1an. Sau do, dich xoang niéu mé dugc kiém
tra bang real-time RT-PCR d€ phat hién vi rat Tembusu. Mau
duong tinh thi tién hanh chudn d¢ vi rut va cudi cling la mot
phan bo gen ctia vi rut dugc giai trinh tu va cay pha h¢ dugc xay
dung chung véi cac chung vi rat khac. Sau thoi gian nghién ctiu,
két qua thu dugc la phéan lap dugc mdt chung vi rat Tembusu,
va qua phan tich di truyén dya trén mdt phan gen E thi ching vi
rut nay c6 su tuong dong kha cao (tli 96,8% t6i 98,15%) véi cac

*Tac gia lién hé
Hoang Thanh Hai

Email:
hai.hoangthanh@hcmuaf.edu.vn

1. D4t Vin Dé

Nhiéu mam bénh xuét hién trén cic loai gia
stc va gia cam da gay thiét hai mot cach nghiém
trong dén nén chin nuodi ctia nudc ta. Trén vit,
dang chu y nhét 1a mam bénh lién quan dén hoi
chiing giam dé, giy t6n thuong dén hé thong
sinh san cta con cai lam giam san lugng triing
nghiém trong & cac trang trai chan nudi do vi rut
Tembusu gay ra.

Vi rat Tembusu (TMUV) la moét vi rat
chi Flavivirus, ho Flaviviridae (Su & ctv., 2011).
Cing giong nhu cac flavivirus khac, vi rat
Tembusu c6 gien E, la gien cdu truc trén bé mit
vi rut, ¢é vai tro chinh trong viéc vi rut xdm
nhap vao té bao, doc luc va tinh sinh mién dich

chting vi rat Tembusu khac & Trung Quoc va Thai Lan.

ctia vi rat (Hu &ctv, 2021). Vi rut gay cac tén
thuong trén hé thong sinh san ctia con mai lam
giam san lugng tring nghiém trong (c6 thé 1én
téi 90%) (Su & ctv., 2011). Hon nia, vi rat con
gy cac biéu hién than kinh nhu khoé di chuyén,
liét chan, canh, lat ngtia trén vit thit (Yun & ctv.,
2012). Bénh tich dai thé 1a viém, xuét huyét, va
thoai hoa buong triing, lach sung to trén vit dé
(Su & ctv., 2011); viém, xudt huyét ndi, ngoai
tam mac, lach sung to, c6 thé hoai tii, gan sung
to va c6 nhiing vét xuit huyét, xung huyét & nao
trén vit thit. T11é chét dao dong tli 5 - 30% (Li &
ctv., 2015).

Nam 2010, bénh dugc phat hién dau tién &
mién nam Trung Qudc, sau do6 lay ra cac dan
vit thudc cac tinh lan can & mién dong Trung
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Quoc, gay thiét hai 16n (Liu & ctv., 2013). Sau
d6, bénh né ra & Malaysia (Homonnay & ctv.,
2014) va nam 2013 tai Thai Lan (Thontiravong
& ctv., 2015). Trong nhiing nam gan day, vi rat
Tembusu cling da c6 mdt tai Viét Nam. Theo
thong ké cta Bénh vién Thu y, Truong Dai hoc
Nong Lam TP. H6 Chi Minh, ti 1é mau duong
tinh v6i vi rat Tembusu (xac dinh bang RT-
PCR) nam 2018 1én t&i 38% trén cic ca dugc
chin doan. Tuy véy, chua c6 nhiéu nghién ctu
vé bénh nay tai nudc ta. Nghién ctiu nay dugc
thuc hién v6i muc tiéu phan l4p vi rat Tembusu,
tt do lam co s& cho cac nghién ctiu tiép theo vé
vac-xin hay phat trién cac kit chdn doan bénh.

2. Vat Liéu va Phuong Phap
2.1. Phan lap vi rat

Mau la lach, gan dugc chon ti cac ca vit ¢
két qua real-time RT-PCR duong tinh véi Ct <
25, dugc bdo quan tai -80°C. Mau dugc nghién
thanh huyén dich 10% véi dung dich phosphate
buftered saline. Sau do, ly tam véi gia toc 4.000
vong trong 10 phut. Thu ldy dich néi, loc qua
mang ¢ 0,2 um.

Triing vit c6 phoi ti 9 ngay tudi dén 11 ngay
tudi dugc soi d€ chon phoi khoe. Sau dod, sat
trung vo tring bang iodine, dui vi tri tiém & phia
trén budng hoi. Tiém 0,1 mL dich bénh phdm da
xt ly vao xoang niéu mo va gin kin 16 tiém bang
keo. Trling dugc 0 & nhiét do ti 37,8°C. Mdi
ngay soi tring 2 l4n trong 8 ngay, loai bo phoi
chét trudc 24 gic. Moi mau bénh phdm tiém trén
3 phoi. Cac triing c6 phdi chét hoac yéu dugc
bao quan & nhiét d6 4°C qua dém sau dé dugc
thu hoach dich trong. Dich trong ctia nhiing
tring khong chét dugc tiém tiép vao phoi tring
khac cho dén khi phoi triing chét, yéu hoac du ba
lan tiém lap lai.

2.2. Real-time RT-PCR

Dich triing cta cac triing nghi ngé duong

tinh v&i Tembusu virus duoc chiét tich RNA
bang bo kit TopPURE® Fluid Viral Extraction kit
(Cat.No.HI-712, ABI, Viét Nam), theo hudng
dan ctia nha san xuit. RNA thu dugc st dung
ngay hodc bao quan & - 80°C.

Phan tng dugc thuc hién bang bo kit
Bioline-Real-time PCR kit (Cat.No. BIO-
86005, Bioline, Anh) v&i cap moéi va probe:
EF: TGTCTTATGCAGGTACCGATG, ER:
CGTATGGGTTGACTGTTATCA, EP:FAM-
AGTTCCCATATCCATGTC-TAMRA  theo
chu ky nhiét trong bai bao tham khao (Yan &
ctv., 2011). Mau duong tinh c6 gia tri Ct < 35.

2.3. Xac dinh liéu giy chét phoi 50%

Dich triing chta vi rat dugc pha lodng 10 lan
lién ti€p thanh cac nong do 10" dén 10°. Tiém
0,1 mL hén hgp vao xoang niéu moé phoi tring
vit (m6i nong do tiém 4 phoi).

U triing trong ta 4m 37,8°C theo d6i trong 8
ngay. Loai bo tring chét trong vong 24 gi¢ sau
khi tiém. Ghi chép s6 phoi chét.

Duia vao ty 1é sdng chét ctia phoi dé tinh toan
liéu gay chét phoi 50% (ELD50) theo cong thtic
Reed & Muench (Reed & Muench, 1938).

2.4. Giai trinh tu mgt phan gen E

Mot phan gen E cua vi rat dugc khuyéch dai
bang RT-PCR (Cat. No. M5313, Promega) v6i
cdp moi P2f: TTTGTTCGGAAAGGGGAG,
P2r: TACACCCCCAACTGAGCC theo chu ky
nhiét trong bai bdo tham khao (Huang & ctv.,
2013). San phdm PCR ¢4 kich thudc 985 bp dugc
gui di gidi trinh ty tai Nam Khoa Biotek (TP.
Ho6 Chi Minh), sau d6 trinh ty dugc phén tich
bang phan mém Bioedit (Hall, 1999). Trinh tu
cling dugc so sanh véi cac trinh tu khac c6 trén
Genbank. Céy pha hé dugc x4y dung biang phan
mém MEGA?7 theo phuong phip maximum-
likelihood véi gid tri bootstrap 1.000 lan lap lai
(Tamura & ctv., 2013).
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3. Két Qua va Thao Luén
3.1. Phan lap vi rat

Trong tong cong 12 mau bénh phdm dung dé
phéan lap c6 1 mau giy chét phoi vao ngay thd
3. Phoi chét c6 cac bénh tich nhu xudt huyét
dudi da, gan c6 nhiing d6m xudt huyét 1am tdm
(Hinh 1) tuong tu nhu nhiing bénh tich do vi
rut Tembusu dugc miéu ta trudc dé (Huang
& ctv., 2013; Thontiravong & ctv., 2015). Dich
cta triing cing dugc kiém tra bing PCR véi vi
rut Tembusu cdc mam bénh phé bién khac nhu

Hinh 1. Phoi vit chét dugc mé kham: (+): duong tinh véi vi rat Tembusu, (-) d6i chiing 4m, 4m tinh
vi rut Tembusu.

..

3.1. Xac dinh liéu gay chét phoi 50%

dich ta vit, ciim, circovirus. Két qua 1a dich triing
chi duong tinh véi vi rat Tembusu véi lugng vi
rat rdt cao (Ct = 15). Nhu vay, c6 thé két luan 1a
vi rit Tembusu da dugc phan lap thanh cong.
Chung vi rut nay dugc ky hiéu la NL1. Til¢ phan
lap thanh cong trén phoi triing khong cao (nho
hon 10%) c6 thé do phoi tring chiia khang thé
dugc truyén tu vit me dugc ching vic-xin. Do
hién nay chua c6 xét nghiém tim khang thé vi rat
Tembusu nén viéc chon lua phoi triing khong c6
khéng thé chéng vi rat la khong thé.

Bang 1. Thi nghiém c6 két qua chudn d¢ liéu gay chét triing 50% (ELD50) cua vi rut Tembusu

S6 trling chét

Phan ting

Gia tri cong don

Nong do vi rat pha . Ti1é chét
lo / S6 triing . . . . . :
oang tiém Chét Séng Chét Séng Tysé (%)
107 4/4 4 0 8 0 8/8 100
10* 3/4 3 1 4 1 4/5 80
10° 1/4 1 3 1 4 1/5 20
106 0/4 0 4 0 8 0/8 0
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Vi rut Tembusu (NL1) dugc pha loang lién
tiép 10 lan va tiém mdi ndng do vao 4 triing. Sau
do6, quan sit qua tting ngay thi quan sat dugc
s6 tring c6 phoi bi chét va s6 phoi song nhu &
Bang 1. Dua vao ty 1é s6ng chét ctia phoi d€ tinh
toan liéu ELD50 theo cong thiic Reed & Muench
(1938) d€ danh gia két qua.

Cong thtic Reed & Muench:
A-50

ELD50 = x (b-a) +a
ELD50 = 30790 5 [(:5) - (-4)] + (-4) = 4,5
80-20

Nhu vay, liéu giy chét 50% phoi tring la
10+°/0,1 mL.

3.2. Phat hién vi rat bang ky thuat PCR va giai
trinh ty

Hinh 2. Két qua dién di trong phan ting PCR

khuyéch dai mot phan gen E cuia vi rat Tembusu;

1: Thang chuén ladder, 2: P46i chiing am, 3: Mau

am tinh, 4: Mau duong tinh c6 kich thudc 985
bp.

San phdn PCR dugc giai trinh tu va sau dé
san phdm gidi trinh ty dugc phan tich bsi phan
mém Bioedit d€ c6 dugc trinh tu hoan chinh.
Tiép dén, trinh tu nay dugc so sanh (alignment)
véi 20 trinh ty nucleotide ctia vi rat Tembusu
trén Genbank va dugc xay dung so d6 pha hé
bang phan mém MEGA7. Két qua dugc thé hién
G Hinh 2.

pe MK276420.1; Thai Lan
82 MH460536.1; Thai Lan
87
MK276436.1; Thai Lan
61 KR061333.1; Thai Lan
KC990541.1; Trung Quéc
52

59 MF621927.1; Thai Lan

MW143073.1; Trung Quéc

29
70 NL1

MN649264.1; Trung Qubc
27 i ‘ i KJ700462.1; Trung Quéc
65 KM275941.1; Trung Quéc

MK907880.1; Trung Quéc

KY623441.1; Trung Quoc

KY623440.1; Trung Quéc

67

— KY623439.1; Trung Québc

o { KY623436.1; Trung Quéc
KY623432.1; Trung Qubc

— KM233707.1; Trung Quéc

51 { KX686577.1; Trung Quéc

64 KX686575.1; Trung Quéc

KX686579.1; Trung Quéc

Hinh 3. Cay sinh dong so sanh mét phan gen E
(thu dugc 800 nt) cua vi rat Tembusu dugc phan
lap (NL1) va cac vi rut Tembusu khac.

Phéan tich sinh dong cé thé cho thdy ring
chiing dugc phan lap (NL1) c6 tuong dong
cao (tu 96,8% tGi 98,15%) vGi 20 trinh tu vi
rat Tembussu trén vit & cadc nuéc lan can Viét
Nam nhu Trung Qudc va Thai Lan (Hinh 3).
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Tuy nhién, cin giai trinh ty nhiéu chung vi rat
Tembusu (tii chling phén lap hay mau thuc dia)
d€ ¢ cai nhin toan dién hon ciing nhu xac dinh
dugc chung luu hanh phé bién nhat (c6 ti 1é
giéng nhau cao nhét) d€ c6 thé phat trién vac-
xin.

Hién nay, trén thi truéng Viét Nam chua cé
san phdm b kit thuong mai cé thé phat hién
khang thé véi vi rut Tembusu. Trong khi d6, nhu
cau ctia nha chan nuoi vit 1a rat 16n vi ho muén
biét dap ting mién dich sau khi chiing ngtia.
Chung vi rut dugc phan lap ti nghién ctiu nay
c6 thé dugc sti dung dé€ phat trién bo kit trén.

4. Két Luan

Mot chung vi rat Tembusu (NL1) da dugc
phan l4p véi hiéu gia vi rut la 10*°/0,1 mL. Qua
phan tich di truyén dya trén mot phan gen E thi
chung vi rat nay c6 su tuong dong kha cao (tu
96,8 t6i 98,15%) voi cac chung vi rut Tembusu
khac 6 Trung Qudc va Théi Lan.

Loi Cam Doan

Chung t6i cam doan bai bao do nhom tac gia
thuc hién va khong c6 méu thuan gitia cc tac
gia.
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ABSTRACT

The objectives of this study were to evaluate the status of pyometra
in dogs and effects of treatment, and to isolate bacteria from the
inflammatory fluid of pyometra in dogs. The study was carried
out from September 2022 to February 2023 at the Animal Health
Laboratory and Treatment Division, Sub-Department of Animal
Health and Husbandry of Ho Chi Minh City. Out of total 1,715
bitches, there were 81 cases of pyometra (4.43%). The results
showed that dogs aged 5 - 7 years (35.80%) had the highest rate
of pyometra, followed by dogs aged 2 - 4 years (20.99%), and the
lowest rate with dogs < 2 years old (3.70%). Local breeds had a lower
pyometra rate (19.75%) compared to foreign breeds (80.25%) (P <
0.05). Dogs kept in cages accounted for 58.02% of the pyometra
rate, which was higher than the rate of free-roaming dogs at
41.98% (P < 0.05). Non-reproductive dogs had the highest rate of
this disease (64.20%), followed by primiparous dogs (25.93%) and
the lowest rate was recorded in dogs with parity 5 (1.23%) (P <
0.05). Common clinical symptoms included moodiness/proneness,
vaginal discharge, abdominal distension/pain to touch, excessive
drinking/thirst, loss of appetite, dehydration, fever, weight loss,
polyuria and vomiting, which were important for the diagnosis of
pyometra. Streptococcus was a bacterial group found in uterine
fluid samples of pyometra by isolation and culture method. The
treatment method chosen by the owners for pyometra in dogs
in Ho Chi Minh City was surgical intervention and the effect of
successful treatment was very high (90.12%).

Cited as: Pham, H. T. T,, & Nguyen, T. T. (2023). Investigation of pyometra in dogs in Ho Chi Minh
City, Vietnam. The Journal of Agriculture and Development 22(4), 49-58.
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Khao sat bénh viém ti cung tich mu trén cho tai TP. H6 Chi Minh
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1. Dit Vin Dé

Céac bénh san khoa trén ché nhu viém ti

dugc thuc hién tu thang 9 nam 2022 dén thang 2 nam 2023
tai Tram Chén doan Xét nghiém va Diéu tri bénh Dong vit,
Chi cuc Chéan nuoéi va Tha y TP. H6 Chi Minh. Trong tong s6
1.715 ch¢ cai dugc khao sat, ghi nhén 81 ca viém tu cung tich
mu (chiém 4,43%). Két qua cho thiy bénh viém ti cung tich
mu c6 ty 1é cao nhét trén nhom ché 5 - 7 tudi (35,80%), ké
dén nhom tui 2 - 4 tudi (20,99%) va thdp nhét 1a nhém cho < 2
tudi (3,70%). Gidng cho noi co ty 1é bénh (19,75%) thdp hon so
v6i giong choé ngoai (80,25%) (P < 0,05). Bénh xay ra & nhém
ché nudi nhot chiém ty 1€ 58,02% cao hon so véi nudi tha rong
41,98% (P < 0,05). Mat khac, nhém ché khong sinh san chiém
ty 1¢ bénh cao nhat (64,20%) & bénh nay, ké dén la cho dé 1 lta
(25,93%) va ty 1é thap nhat ghi nhan & choé dé 5 lta (1,23%) (P
< 0,05). Cac triéu chiing bénh phd bién trong viém ti cung tich
mu trén ché nhu 0 ri/hay nam sép, tiét dich am dao, bung to/
dau khi s6, uéng nhiéu nudc/khat nude, bo an, mét nudc, sot,
trong lugng giam, ti€u nhiéu, nodn mtia, cac triéu chling nay rat
thuong gép, c6 tan suat xudt hién cao va c6 y nghia trong viéc
chén dodn bénh. Streptococcus 1a nhém vi khuén sinh mua dugc
tim thdy trong mau dich t& cung bing phuong phap nuoi ciy
phén l4p. Phuong phap dugc chti nudi lya chon dé diéu trj viém
tt cung tich mu trén choé tai TP. H6 Chi Minh la can thiép ngoai
khoa va hiéu qua diéu tri chiém ty 1é thanh cong cao (90,12%).

dugc diéu tra, chiém ty 1¢ 12,76%. Bénh xay ra
cht yéu & cho cdi trudng thanh ti 2 tudi tré 1én
va/hodc trong giai doan sau dong duc (Borresen,

cung, dé kho, chtia gia, cham dong duc, sa am
dao thi viém tl cung tich mua la mot bénh ly pho
bién va chiém ty 1é cao nhat (Su & Tran, 2015).
Theo Nguyen & Nguyen (2019), ty 1¢ ché bi viém
tt cung tich mu la kha cao trong quén thé cho

1975). Két qua nghién ctiu cua Egenvall & ctv.
(2001) cho thdy c6 dén gan mot phan tu s6 chod
cai mac bénh trudce khi ching 10 tudi, chiém ty
1¢ 23 - 24%. Cho cai chua dé c6 nguy co viém tu
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cung cao hon r6 rét so véi cho cai da dé; ngoai ra
nhom ché cai duédi bon tudi st dung thudce ngiia
thai lam tdng nguy co méic bénh nay (Niskanen
& Thrusfield, 1998). Bénh khong chi kéo dai thoi
gian dong duc sau dé, tang s6 lan phdi gidng,
gidm s6 con sinh ra ma con anh hudng nghiém
trong dén stic khoe clia chd me (Nguyen &
Nguyen, 2018b). Trong cac vi khudn dugc phan
lap tu dich mu tt cung thi Escherichia coli (E.
coli) 1a vi khudn thuong gép nhat (chiém 57,7%
- 74,1%), cac vi khuén khéc cing dugc phén lap
nhu Enterococcus, Streptococcus, Pseudomonas
aeruginosa, Staphylococcus chiém ti 1¢ thdp
(Coggan & ctv., 2008; Lopes & ctv., 2021). Ngoai
ra, theo Vo (2017) thi nhiém trung mau c6 thé
gy chét thua trong cac truong hgp viém tl cung
tich mu nay. Trudc thuc trang do, khao sat dugc
thuc hién nhdm danh gid tinh trang viém tu
cung tich mu trén cho tai TP. H6 Chi Minh, theo
doi hiéu qua diéu tri va phan lap mét s6 vi khudn
6 trong dich viém.

2. Vat Liéu va Phuong Phap Nghién Ciu
2.1. Thei gian va dia di€ém nghién ctiu

Nghién ctiu dugc thuc hién tii thang 9 ndm
2022 dén thang 2 nam 2023 tai Tram Chan dodn
Xét nghiém va Diéu tri bénh Dong vat, Chi cuc
Chan nudi va Tha y TP. H6 Chi Minh.

2.2. Doi tugng khao sat

Tat ca cho cdi trén 6 thang tudi dugc dua dén
kham va diéu trilan dau tién tai Tram Ché4n doan
Xét nghiém va Dbiéu tri bénh Pong vat c6 biéu
hién lién quan bénh viém ti cung tich mu.

2.3. Phuong phap nghién ctiu

Diéu tra cat ngang dugc thuc hién trén 1.715
con cho cai dén kham. Téng s6 81 con choé cai
dugc xac dinh la viém tt cung tich ma thong qua
cac triéu chiing lam sang nhu tiét dich am dao,
ri, chdn an,... theo mo ta cta Jisna & Sivaprasad

(2020); dong thai duge chdn doan xac dinh qua
siéu am, lya chon phuong phap diéu tri phu hgp
va theo déi hiéu qua diéu tri. Viém ti cung tich
mu dugc xac dinh & 2 dang lam sang, gom: (1)
Viém tl cung tich mt dang dong (dang kin) la
dang viém t cung khong quan sat thay c6 dich
viém chay ra tii am ho do ¢6 tt cung dong; (2)
Viém tu cung tich ma dang mé la dang viém tu
cung c6 dich viém td cung chay ra tii am hé do
0 tu cung md.

Sau khi chdn dodn viém tl cung tich mu, véi
nhiting ché bi viém tt cung dang md, thé trang
tot hodc chu nuoi yéu cau d€ lai lam giong thi
dugc chi dinh diéu tri ndi khoa lién tuc trong 5
- 7 ngay. Phac do diéu tri gobm Postaglandin F2a
2 - 7 ngay cho dén khi t cung c6 kich thude binh
thuong khi s nan va siéu 4m; Khang sinh dugc
dung Flor-doxy, Cefotaxime; Khang viém Bio
Dexa; Thudc trg stic vitamin C, Bécozym; Dich
truyen Ringer Lactate, Glucose 5%. Chdm s6c ho
ly: Dung nuéc mudi sinh ly 0,9% thut rta sach
dich viém trong tti cung ngay lam 2 lan, lién tuc
trong khoang 3 - 5 ngay. Cho an thtic an dé tiéu.
Theo doi tién trién va hiéu qua diéu tri 5 - 7 ngay.

boi v6i nhiing con ché cai bi viém tl cung
tich mt ning, qua chdn doan 1a viém tl cung
tich mt dang kin, tt cung sung 16n hodc nhiing
ché da dugc diéu tri noi khoa khong cé két qua
thi dugc chi dinh diéu tri can thiép ngoai khoa.
Sau do diéu tri hau phau: Deo vong Elizabeth dé
tranh vat nuoi li€m, cat vao vét mé gay bung chi,
nhiém trung; va st dung phac d6 khang sinh,
khang viém, trg stic nhu trén. Sau 7 - 10 ngay
xem tinh trang lanh vét thuong va tién hanh cat
chi.

Céc chi tiéu khao sat danh gia tinh trang
viém ti cung tich mu trén ché gébm nhém tudi
(6 thang < 2 tudi, 2 - 4 tudi, 5 - 7 tudi, 8 - 10 tudi,
> 10 tudi), gidng (ndi, ngoai), lita dé (khong sinh
san, lta 1,2, 3, 4, 5), st dung thudc ngtia thai (co,
khong), hinh thic nudi (nhét, tha rong), dang
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viém tu cung (viém ti cung dang dong, viém
ti cung dang ma), tan sudt xuit hién cac triéu
chiing 1am sang, phuong phap diéu tri (ndi khoa,
can thiép ngoai khoa), hiéu qua diéu tri (khoi,
khong khai) va két qua nuoi cdy phan lap vi
khudn tu dich viém tt cung.

2.4. Xt ly s06 liéu thong ké

S6 liéu dugc xt ly thong ké bang Minitab
version 19 va cac ti 1é dugc so sanh bédng trac
nghiém y2. Su khac biét c6 y nghia vé mat thong
ké khi P < 0,05.

3. Két Qua va Thao Luian

3.1. Ty 1é viém tu cung tich mu theo cac yéu
td khao sat

Tong s6 ché céi dugce khao sat la 1.715 con;
qua chdn doan lam sang va chin doan hinh anh

Bang 1. Ty 1¢é cac dang viém tl cung

phat hién c6 81 ché cdi bi viém tt cung tich mu;
chiém ty 1¢ 4,43%. Két qua nay thap hon két qua
nghién ctu ctia Le & ctv. (2009), ty 1é ché cai
viém tu cung tich mu la 7,52%. Su khdc biét nay
c6 thé€ do thoi gian va dia diém nghién ctiu, ngoai
ra xa hoi ngay cang phat trién, kién thtic ctia chu
nuoi ngay cang dugc nang cao, do do ty 1é¢ bénh
nay c6 thé dugce gidm xudng. Két qua khio sat
vé phuong thtic nuoi ctia 81 ché bi viém ti cung
tich mt nay c6 47/81 con la nu6i nhot (58,02%)
cao hon nhom choé nudi tha rong 24/81 con
(41,98%). Su khéc biét c6 y nghia vé mat thong
ké (P < 0,05).

Tuy thudc vao tinh trang dich viém bén trong
tt cung c6 chay ra ngoai am dao hay khong (c6
tt cung dong hodc md&) ma ngudi ta chia viém tl
cung tich ma thanh 2 dang la viém t cung tich
mu dang déng va viém tt cung tich ma dang mé.
Két qua dugc thé hién qua Bang 1.

o . . S6 ch6 mic bénh Ty lé
Dang viém tt cung tich mu P
(con) (%)
Viém tl cung tich mu dang dong 20 24,69 0.001
<\,
Viém tu cung tich mt dang mé& 61 75,31
T6ng cong 81 100

Két qua tii Bang 1 cho thay trong 81 cho cai
mdac bénh nay thi c6 dén 61 con ché bi viém
tt cung tich mt dang mé& chiém ty 1é kha cao
75,31% so v6i viém t cung tich mu dang dong
chiém 24,69% (P < 0,05). G nhiing ché bi viém
tt cung, dich tiét sé tich tu bén trong t cung
ngay cang nhiéu, néu c¢6 tt cung md dich chay
tran ra ngoai &m dao, diy 1a moét trong nhiing
d4u hiéu 1am sang chin doan viém tt cung tich
mu dang m& trén ché cdi. Con déi véi truong

hop viém tl cung tich mt dang déng dugc coi la
nhiing trudng hgp khén cép, con tha bi 6m ning
V6i céc triéu chiing toan than ro rét va bung cang
phong, co thé ¢ thé bi mit nudc, ha than nhiét
va nhiém ddc mau (Ewald, 1961).

Ty 1é viém ti cung tich mu theo d¢ tudi va
Iva deé:

Két qua khao sat viém tl cung tich mu theo
nhom tudi va ltta dé dugc trinh bay trong Bang 2.
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Bang 2. Ty 1¢ viém tl cung tich mu theo nhom tudi va lda dé

S6 cho cdi viém tl cung

Ty lé

Chi tiéu (con) (%) P
<2 3 3,70°
o 2-4 17 20,99°
ggggl tuot 5-7 29 35,80¢ < 0,001
8-10 16 19,75%
> 10 16 19,75%
Khong sinh san 52 64,20°
1 21 25,930
Lda dé 2 2 247 < 0,001
3 3,70¢
4 2 2,47¢
5 1 1,23¢
T6ng cong 81 100

®edCac ti 1é ¢ céc chit cdi khdc nhau thé hién sy khéc biét ¢ y nghia véi P < 0,05.

Két qua ti Bang 2 cho théy, ché cai & nhom
5 - 7 ndm tudi c6 ty 1é viém tl cung tich mu cao
nhdat véi 35,80%, ké dén la nhém 2 - 4 tudi, 8
- 10 tudi va > 10 tudi cb ti 1é 20 -21%, va thip
nhit 1& nhom < 2 tudi cd ty 1é 3,70%. Két qua
nay phu hop véi két qua nghién ctiu ctia nhém
tac gia Tran & ctv. (2020) ghi nhan ty 1é viém td
cung tich mu thap nhat  nhom cho < 2 nam tudi
(3,29%) va cao nhit ¢ nhém 2 - 5 tudi (23,65%).
Do tudi chd ¢ nguy co bi viém ti cung tich mu
trong khao sat ctia ching t6i (Bang 2) thdp hon
so v6i két qua nghién ctiu cua Egenvall & ctv.
(2001) cho thdy ché c6 nguy co bi viém ti cung
tich mu cao nhat 6 nhom 8 - 10 tudi. Su khac biét
nay co6 thé dén tui mai trudng nuodi, kién thic cha
nuoi, qua trinh cham séc lac tha dong duc cling
nhu diéu kién dem thu di thu y kiém tra dinh ky.

Ngoai ra, viém tl cung tich mu theo lda
dé dugc khao sat theo cac nhém bao gom cho
khong sinh san va ché dé cac lta (Bang 2). Trong
do, nhom ché khong sinh san hodc dé it 1ta co6
ty 1é bénh cao hon so v6i nhiing ché dé nhiéu

ltia, trong do6 ty 1é cao nhat & chdé khong sinh
san chiém 64,20%, ké dén 1a nhom ché dé 1 lua
chiém 25,93% va thdp nhit & nhom cho dé 5
Ita chi chiém 1,23%. Cac nhom ché cé lua dé
tl 2 trd lén trong khao sat chi dao dong tu 1 -
3 con, tuy nhién khao sat van mu6n phan loai
nhom nham thé hién dac diém cac yéu t6 nguy
co lién quan lda dé. Hon niia, khao sat cua Le &
ctv. (2009) cting cho thiy nhém ché khong cho
sinh san hodc sinh san khong déu dan thuong bi
viém tt cung cao hon nhiing ché sinh san binh
thuong. Mat khac, theo nghién ctiu cta Jisna
& Sivaprasad (2020) nguyén nhan nguyén phat
dan dén bénh viém ti cung tich mu lién quan
dén su bat thuong ctia kich thich t6 estrogen va
progesteron & nhiing ch6 khong sinh san hodc
sinh san khong déu. Hon niia, trong khao sat ctia
ching t6i da ghi nhan c6 dén 23 con bi viém tu
cung tich mu do st dung thudc ngtia thai trong
téng s6 81 con, chiém ti 1¢ 28,40%. Cac trudng
hgp nay do thd st dung thudc ngtia thai c6 thanh
phan 1a medroxyprogesterone acetate, lam cho
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ham lugng progesterone ting cao, 16p noi mac
tt cung nhay cam véi progesterone, tii d6 hinh
thanh cac nang, tang tiét dich, ddc biét thoi diém
sau dong duc, niém mac td cung tré nén dé bi
cam nhiém, ti dé nguy co bénh viém td cung
tich mu tang cao.

Ty 1¢ bénh viém td cung tich mu theo nhém
giong:

Céc thong tin vé giong dugc chu nuoi cung
cdp thong qua phiéu diéu tra. Két qua dugc thé
hién & Bang 3.

Bang 3. Ty 1é bénh viém tti cung tich ma theo nhém gidng

’ S6 ch6 miac bénh Ty 1é
Gid . . p
B (con) (%)
Noi 16 19,75
. < 0,001
Ngoai 65 80,25
Tong cong 81 100

Qua Bang 3 cho thdy ty 1¢ bénh 80,25% & cho
ngoai cao hon rat nhiéu so véi ché noéi chi chiém
19,75% (P < 0,05), két qua khao sat nay phu hgp
v6i két qua nghién ctiu ctia Su & Tran (2015) va
Le & ctv. (2009). Hién nay tai dia ban Thanh pho
Ho6 Chi Minh tinh hinh nu6i ché ngoai cao hon
so v6i cho noi, do d6 s6 lugng chd ngoai mang
t6i Phong kham Thu y cao hon. Theo két qua
khao sat ctia Nguyen & Nguyen (2018a), nudi
ché véi ly do chinh gém la ngudn vui chiém ti
1¢ 35,40%, la ban chiém ti 1¢ 27,43% va yéu to
cht nudi kiém soat khong cho sinh dé la nguyén
nhan chinh din dén viém td cung tich ma. Mit
khac, nhiing giong choé ngoai cé gia tri kinh té
cao thuong dugc nha nuoéi nhét va duge cha
nudi quan tdm cham séc nhiéu hon, nén dé dang
phat hién bénh va mang t6i phong kham diéu tri
nhiéu hon so v6i nhém giong ché noi (Le & ctv,,
2009).

3.2. Cdc triéu chung lam sang thudng gdp trén
cho bi viém ti cung tich mua

Qua khao sat, chung t6i ghi nhan cac triéu
chiing lam sang thuong gap trén ché bi viém
td cung tich mu, bao gdbm 0 ri/hay ndm sép
(81,48%), tiép dén la tiét dich 4m dao (75,31%),

bung to/dau khi s& (66,67%), uéng nhiéu nudc/
khat nudc (66,67%) (Bang 4). Bén canh céc triéu
chiing lam sang xudt hién véi tan s6 cao, con
cd céac triéu ching khac nhu bé an (62,69%),
mat nudc (45,68%), sot (45,68%), trong lugng
giam (43,21%), ti€u nhiéu (34,57%), ndén mua
(33,33%) va tiéu chay (24,69%). Bénh viém tu
cung tich mt la mét bénh ly ctia tinh trang viém,
thd c6 biéu hién mét moi hay ndm sdp dé€ tranh
dau & vung bung, do do triéu ching lam sang
u ri/hay sép 1 triéu chiing phé bién nhét trong
cac triéu chiing bénh. Ngoai ra, triéu chling uéng
nhiéu nudc/khat nudc cling chiém ty 1é cao, do
dich tiét dugc tich tu nhiéu bén trong ti cung,
vi khudn tiét ra doc t6 va dugc hép thu vao vong
tudn hoan, co thé ting cuong loai thai cac san vat
viém qua than nén cho phai ti€u nhiéu, vi thé ma
cho cdi bi viém tti cung thudng uéng nhiéu nudc.
Ngoai viéc than lam viéc qua muc do ting cudng
loc nudc mau, thi doc t6 cua vi khuin con anh
hudng dén chtic nang than, gy hu hai than nén
c6 thé dan dén tha chét (Le & ctv., 2009).
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Bang 4. Ty 1¢ cac triéu chiing lam sang ctia bénh viém t cung tich mu (n = 81)

Triéu ching lam sang Tan s6 12;}5 P
U rii/hay ndm sép 66 81,48
Tiét dich 4&m dao 61 75,312
Bung to/dau khi s6 54 66,67°
Uo6ng nhiéu nudce/khat nude 54 66,67°
BS in 51 62,96* < 0,001
Mait nudc 37 45,68P
Sét 37 45,68°
Trong lugng gidm 35 43,21°
Tiéu nhiéu 28 34,57
Noé6n mua 27 33,330
Tiéu chay 20 24,69°

®Céc ti1é c6 cac chii cai khac nhau thé hién sy khac biét c6 ¥ nghia véi P < 0,05.

3.3. Hiéu qua diéu trj bénh viém ti cung tich mua

biéu tri viém tt cung tich ma gébm 2 phuong
phap: (1) bao tén va diéu tri ndi khoa hodc (2)
can thiép ngoai khoa. Ty thu¢c dang viém td
cung, muc do viém va yéu cdu cua chta dé lya
chon phuong phap diéu tri phu hgp. Chu nudi
dugc Bac sy Thu y tu van day du ca hai phuong

phap, tuy nhién 81 ca bénh nay thi chti nudi chon
can thiép ngoai khoa. Két qua siéu am viém td
cung tich mu trén ché Bull Phép (3 tudi) dugc
trinh bay qua Hinh 1. Hinh 2 minh hoa cho ca t
cung viém tich mu dugc phau thuat cat bo trong
khao sat cuia chiing toi.

~ Tit cung viem
— -
tich mu sung to

Hinh 1. Hinh anh siéu am td
cung tich mu trén cho6 Bull
Phép 3 tui.
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(A) Tt cung viém tich mu trén cho ta 7 tudi

(B) Tt cung viém tich ma trén ché Bull Phap 3 tudi

Hinh 2. Tt cung bi viém tich mu.

Sau khi phéu thuat, ch¢ cdi sé dugc chiam soc
va theo doi hiéu qué diéu tri sau khi phau thuét.

Bang 5. Hiéu qua diéu tri can thiép ngoai khoa

Hiéu qua diéu tri dugc thé hién qua Bang 5.

Két qua diéu tri S& ca Ty 1¢ (%) p
Thanh cong 73 90,12
< 0,001
Chét 8 9,88
T6ng cong 81 100

Két qua cho théy trong 81 ca bénh c6 73 ca
phau thuét thanh cong chiém ty 1é kha cao véi
90,12%. SO ca chét la 8 ca chiém ty 1é 9,88%.
Nguyén nhén ctia cac ca chét nay do chli mang
tha di khdm khi bénh tinh da dién bién nghiém
trong, c6 ddu hiéu cta nhiém trung mau hay tha
gia va yéu. Trong 8 ca chét cd 1 ca bi viém tti cung
tich mt do sot nhau, 1 ca do thai chét luu, 4 ca
do cho bi viém ti cung tich ma ndng va tudi 16n
(> 6 tudi), va 2 ca con lai bi viém tu cung nang
v6i bénh st nhiéu lan s dung thudc ngtia thai
( 3 - 4 1an). Theo Jisna & Sivaprasad (2020), d6i
v6i bénh viém tl cung tich mu thi phuong phap
diéu tri ngoai khoa van la phuong phap diéu tri
hiéu qua nhat.

3.4. Két qua nuoi cdy phan lap vi khuin sinh
mu gay viém tu cung

Trong khdo sat nay, ching t6i thu thap 5 mau
dich viém ti cung trong 81 ca viém tl cung tich
mu. T cung trén ché bi viém t cung tich ma,
dugc can thiép diéu tri ngoai khoa bang cach cat
bo tli cung, va mau dich viém ti cung dugc ldy
truc tiép tu tt cung dugc cat bo nay. St dung kim
tiém vo trung huat dich viém tt cung. Cac mau
dich viém tt cung dugc thu thap, bdo quan 2 - 8°C
va gui dén Phong chén doan vi trung, noi khoa
va ky sinh truing tai Tram Chéan doan xét nghiém
va diéu tri bénh dong vat d€ nuoi cdy phan lap.
Két qua tim thdy trong 4 mau c6 sy hién cta vi
khudn Streptococcus tan huyét beta va 1 mau
khong cho két qua phan lap. Theo nghién ctiu ctia
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Maksimovic & ctv. (2012), Streptococcus 1la mot
trong nhting vi khudn phé bién dugc phén lap tu
am dao. Hon nita, khi bénh tién trién dich trong
tt cung tran ra ngoai 4m dao, lac nay vi khuén c6
san 6 am dao di vao bén trong qua c6 tu cung va
gy thém tinh trang phu nhiém (Le & ctv., 2009).
Ngoai ra, Lopes & ctv. (2021) cho thdy E. coli
ciing 14 vi khuén c6 ty 1é cao nhat khi dugc phan
lap tti dich mu td cung, tuy nhién cac nhém vi
khudn Enterococcus, Streptococcus, Pseudomonas
aeruginosa va Staphylococcus chi chiém ti 1¢ thdp.

4. Két Luan

Tinh trang viém td cung tich mu trén ché cé
ty 1é cao hon trén nhom cho tii 5 - 7 tudi, dic biét
trén nhom cho6 khong sinh san hodc sinh san it
ltia, trén nhom gidng ngoai, va & nhom chd nudi
nhot. Ty 1é viém ti cung tich ma dang md cao
hon so v6i viém tt cung tich mu dang déng. Cac
biéu hién dic trung phé bién cua bénh bao gom
u ri/hay nam sép, tiét dich am dao, bung to/dau
khi s6, uéng nhiéu nudc/khat nudc, bé an, mat
nudc, sot, trong lugng gidm, tiéu nhiéu, n6n mua
6 y nghia trong viéc chdn dodn bénh. Hiéu qua
diéu tri thanh cong tlii phuong phap ngoai khoa
chiém ty 1é cao. Vi khudn Streptococcus dugc
phét hién tit mau dich viém ti cung trong khao
sat nay bang phuong phap nuo6i ciy phan lap.

L&i Cam Doan

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