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ABSTRACT

The study was conducted to evaluate the effect of 0.05% KCI on yield
and quality of two peanut varieties L12 and L18 grown in Thanh Hoa
province. The experiment was arranged in a completely randomized
design with two factors (varieties and chemicals). After careful selection,
L12 and L18 seeds were divided into two parts. Part 1 was treated with
distilled water as control and part 2 was treated with 0.05% KCl. The
results showed that pre-sowing seed treatment with 0.05% KCIl increased
the yield components and yield of both L12 and L18 when compared
to the control, in which the yield of L18 in both treatments reached
37.37 quintals/ha and 39.54 quintals/ha and was higher than that of the
L12 variety at 35.77 quintals/ha and 36.40 quintals/ha. Pre-sowing seed
treatment with 0.05% KCI also increased the quality of peanuts such
as starch content, reducing sugar, lipid, saponification value, protein,
B vitamins, total amino acids and content of some mineral elements in
peanuts such as N, K, Ca, Mg. Briefly, the results of this study indicated
that pre-sowing seed with KCl increased the yield and quality of peanuts.
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TOM TAT

Nghién cttu duge thyc hién nhim danh gia anh huéng cia 0,05% KCl1
dén ning suidt va chat lugng ciia hai gibng lac L12 va L18 trong tai
Thanh Héa. Thi nghiém duge bé tri theo kiéu hoan toan ngiu nhién véi
2 nhan t6 (giéng va héa chat). Sau khi lya chon can than, hat gidng L12
va L18 dudc chia thanh hai phan. Phan 1 dudc xit 1y bing nudc cit lam
déi chiing va phan 2 duge xit Iy bang 0,05% KCl. Két qua cho thiy xit
1y hat giéng trude khi gieo bing 0,05% KCI da lam ting cac yéu t6 cau
thanh nang suit vi niang suit clia cd L12 va L18 so v6i dbi chitng, trong
d6 ning suit ctia L18 & ca hai cong thiic lan lugt dat 37,37 ta/ha va
39,54 ta/ha cao hon gibng L12 lan lugt dat 35,77 ta/ha va 36,40 ta/ha.
X1 Iy hat trudce khi gieo bang 0,05% KCl ciing lam tang pham chit cta
hat lac nhut ham lugng tinh bot, dudng khit, lipit, chi s& xa phong héa,
protein, vitamin B, axit amin téng s6 va ham lugng mot sé nguyén td
khoang nhu N, K, Ca, Mg. K&t qua clia nghién citu nay 13 co sé khoa
hoc quan trong clia viéc x1t Iy hat giéng trudce khi gieo bing KCl1 dbi véi

cay lac nhdm tang nang suit vi pham chét.

*Tac gia lién hé

Lé Van Trong
Email: levantrong@hdu.edu.vn

1. Dat Van Dé

Lac (Arachis hypogaea L.) 1a cay thudc ho Dau
(Fabaceae) c6 nguon goc tit Nam My, day 1a loai
cay cong nghiép ngin ngay, cé gia tri kinh té cao.
Mac du cay lac da c6 tit lau nhung vai tro cta
n6 méi duge cong bd khodng 100 nam trd lai day
(Nguyen, 1984). O Viet Nam, cay lac la loai cay
dem lai ning suat cao va dang dugc trong phd
bién trén tit ci cac ving sinh thai nong nghiép
v6i nhiéu loai giéng khac nhau. Trong nhitng nam
gan day, dién tich v nang suit lac trong ci nuée
da tang hon so véi trudc kia, nhung so véi thé
gi6i vAn con ¢ mitc thip (Nguyen, 2005; Duong,
2007), nam 2019 ning suit lac clia ci nude dat
24,8 ta/ha trén tong dien tich 1a 177 nghin ha
(GSO, 2019). Hien nay dé tang ning suat cay
lac, ngoai van dé vé giéng can cé cac bién phap
k¥ thuat phit hgp, nhat 14 bén phan cung cip cho

cay bdi vi trong phan bén cé nhidu céc nguyén
t6 dinh dudng can thiét cho viéc ting ting suit
cay lac.

Trén thé gigi da c6 nhitng cong trinh nghién
cttu vé dinh duéng khoang liéen quan dén sinh
trudng, phat trién v ning sudt cay lac. Zhou
& Wang (2007) cho thay bd sung cac nguyén t6
khoang N, P, K, Ca lam tang ham lugng diép luc
va cuong do quang hgp trong la cay lac. Nghién
ciiu ctia Kamara & ctv. (2011) cho thay Ca, K
lam tang ning suit clia cay lac. Mahmowd & ctv.
(2014) da ching t6 N, P, K lam tang khéi lugng
100 qua, khéi lugng 100 hat clia cay lac. Shahid
& ctv. (2008) cho thiy bon kali cai thien chi s
thu hoach cay trong va cac thong sb chat lugng
hat vé d6 dam, ham lugng protein va dau ctia lac.
Almeida & ctv. (2015) khi bon phan kali da cai
thién tinh trang dinh dudng va tang san lugng hat
lac trong. Nguyen (1990) ding amoni molypdat
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va axit boric dé ngam lac trudce khi gieo két hgp
v6i viéc phun trén 14 da lam tang hoat dong quang
hgp va ho hap clia cay. Nguyen & ctv. (2008)
cho rdng hén hop B 4+ Mo + Zn + a-NAA lam
cho nang suit cay lac tang hon so véi déi chiing.
Vo & Tran (2012) cho thiy hgp chét chitosan
oligossacaride c6 tac dung kich thich sinh trudng
va ting ning suit ciia cay lac. Hoang & Le (2012)
cho rang lidu lugng dam va kali bén & miic 40 kg
N va 60 kg K2O/ha trén nén 90 kg P5Os5, 10 tan
phan chudng va 500 kg voi/ha da cho ning suat
lac cao, dong thai thu dude higu qua kinh té cao
nhéat va cai thien duge do phi ctia dat. Két qua
nghién cttu ctia Hoang & ctv. (2019) cho thay cac
t6 hop phan bén kali, luu huynh va phuong phéap
tu6i nuée khac nhau lam ting cac chi tieu cau
thanh nang suit vi nang suit clia cay lac trong
tai Quang Nam.

D4 ¢6 nhiéu nhitng nghién citu vé xit 1y cac
nguyén t6 khodng trudc khi gieo lién quan dén
nang sudt v pham chét ctia cay ho Pau néi chung
va cay lac néi rieng, tuy nhién viéc xit 1y bang KCI
lai chuwa c6 nhiing cong trinh di sdu nghién ctu,
trong khi d6 kali lai 14 mot trong nhitng nguyén t6
¢6 vai tro quan trong déi vdi cay lac, lam ting sic
chdng chiu ctia cay trong doi véi didu kién bat 1oi
clia moi truong, lam gidm tinh man cam cla cay
dbi v6i bénh hai, lam ting nang suit cay trong
va, chat lugng nong san. Bén canh dé, viec xit ly
hat giéng trudc khi gieo sé tao didu kién thich
hop gitp cay con c6 kha ning chii dong chéng
sau bénh ngay tit giai doan dau sinh truéng, cay
sinh trudng t6t tao tién dé cho nang suit cao sau
nay. Gidng lac L12 va L18 1a hai giéng dudc trong
pho bién trén dia ban tinh Thanh Héa, khong chi
¢6 kha ning chdng chiu tot ma déu cho niing suat
on dinh qua céc nam, dudc ngusi dan trong véi
dién tich 16n trong toan tinh. Vi vay ching toi da
stt dung hai giéng lac L12 va L18 dé tién hanh
thi nghiem x1t Iy KC1 0,05% (ndong do da qua thi
nghiém duge chon) trude khi gieo hat nhim danh
gia 4nh huéng ctia né dén cac yéu t6 cau thanh
nang suét va nang sudt cling nhu pham chat cla
ching tr d6 dua ra co s6 khoa hoc cho viéc xt 1y
hat gidng trudc khi gieo ddi véi cay lac ¢ nhing
vimg c6 diéu kién tuong ti.

2. Vat Liéu va Phuong Phap Nghién Ctu

Thi nghiém duge thye hién trén hai giéng lac
14 L12 va L18 do Trung tam Nghién citu Dau do,
Vién Khoa hoc K§ thuat Nong nghiép Viét Nam
chon loc (Béng 1 va Hinh 1).

2.1. Thai gian va dia diém nghién ciu

Thi nghiém ngoai dong ruong duge tién hanh
tai xa Dan Luc, huyén Triéu Son, tinh Thanh Héa
vio vu xudn nam 2016 vi 2017. D4t thi nghiem
c6 dic diém 1a loai dat thit pha cat 25%, do pH
= 6,5, ti I&¢ mun 1,40%, c6 kha nang giit nudc va
gitt phan tot.

Thi nghiém phéan tich céac chi tiéu sinh héa duge
phan tich lai phong thi nghiém Bo moén Sinh hoc,
Trusng Dai hoc Hong Dic va Vien Cong nghe
sinh hoc, Vién Héa hoc thudc Vién Khoa hoc va
Cong nghé Viet Nam.

2.2. Phuong phap nghién cidu
2.2.1. Phuong phép xit 1y hat giéng

Hat ctia hai giéng L12 v& L18 sau khi chon can
than dugc chia thanh 2 phan:

Bu6e 1 (d6i chitng): ngam hat vao nude cét
trong thoi gian 7 gis, sau dé cho hat vao dia petri
c6 16t bong am, diit trong ti Am & nhiet do 28°C
£ 2°C trong thoi gian 24 gio.

Bude 2 (thyce nghiém): ngadm hat vao dung dich
KC1 ndng do6 0,05% trong thdi gian 7 gis, sau do
cho hat vao dia petri c6 16t bong tam 0,05% KCI,
dat trong ti &m & nhigt do 28°C + 2°C trong
thoi gian 24 gio.

2.2.2. Phuodng phép bé tri thi nghiém

Thi nghiem dugc bd tri theo kiéu hoan toan
ngau nhién 2 nhan t6. Nhan t6 1 xtt I héa chat
(gom 2 nghiem thite: xit Iy KCl va déi ching
khong xit 1y); Nhan t6 2 1a giéng (gdm 2 nghiem
thitc: L12 va L18) vé6i 4 1an lap lai, tong s6 6 thi
nghiém 13 16 6, dién tich méi 6 1a 15 m? (tdng s6
la 240 m?).

2.2.3. Xac dinh ning suit

Chting t6i da tién hanh thu hoach lac & tat ca
cac cay trén cac 6 thi nghiém va xac dinh nang
suat thye thu/o thi nghiem (15 m?) sau d6 quy
ddi thanh ta/ha. Nang suat thuc thu duge xac
dinh & d6 am 80%.

2.2.4. Phuong phap thu miu va phan tich cac chi
tiéu ciu thanh ning suit

Lac sau khi thu hoach (do am 80%) dugc d6 len
mot miit phing, tron ki va san déu mau thanh

www.jad.hcmuaf.edu.vn
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Bang 1. Thong tin gidng lac L12 va L18

Gidng lac Nguon goc Dic diém sinh hoc Mie d,O cho
phép
Thai gian sinh trudng 95 - 120 ngay. Cay cé
Vien Khoa hoc K lananh Iang,Ara h04a két qua t?p tr}mg,?nhlerr\l )
L12 thuat Nong nghiep ber}h domf nau, dom den, v6 qua moéong va  Khu viyc héoa
Viét. Nam chon t;cto nhén. Khoi lugng 100 qua 125 - 130 g, 100 2004
' e hat 53 - 55 g, nang suat dat 30 - 35 ta/ha.
Chiu han kha.
Thai gian sinh truéng 120 - 130 ngay. Sinh
truéng tot, la xanh dam, khang bénh 14 va Khio
Nhap ndi tit Trung  bénh héo xanh vi khuan kha. Qua to, eo qua .
L18 P R o, N 5 o nghiém
Quoc nam 2004 trung binh, gan r6, vo lua mau hong. Ty lé Quéc gia

nhan 69 - 71%. Khéi lugng 100 hat 60 - 65 g,

nang suat 55 - 70 ta/ha. Chiu han kha.

GIONG LAC
12

b/
Hinh 1. Giéng lac L12 va L18.

hinh ch@ nhat. Dung dung cu chia miu theo 2
duong chéo. Mau diing dé phan tich céc chi tieu
dudc 1ay theo so dé dudng chéo hinh chit nhat,
lay mau tai nam diém, mdi diém 2 kg: diém giita
tam va bon diém chinh giita ctia cac doan thing
n6i tam dén bén goéc ciia dinh (miu ban dau).

X4c dinh khéi lugng 100 qua: T mau ban dau
da tron déu lay 100 qua da loai boé tap chéat va
can bing can dién t v6i do chinh xac 1072

X4ac dinh khéi lugng 100 qua: Tt mAu trung
binh da tron déu, béc hat, tit hat da boc 1ay 100
hat da loai bé tap chéat va can bing can dién ti
v6i do chinh xac 1074

Tit mAu ban dau lay mot luong lac qua da lam
sach tap chat trude khi boc vé, can 200 g.

Béc va tach rieng vé v6i hat rdi xac dinh khoi
lugng hat. Ty l¢ lac nhan (Xz) tinh béng % theo
cong thic:
my

X9 = — x 100

Trong do:
my: khdi lugng lac hat trong méu, tinh bing g

GIONG LAC
1.18

m: khéi lugng mau, tinh bing g
2.2.5. Phan tich céc chi tiéu héa sinh, chit lugng

Dinh lugng duong khit, tinh bot theo phuong
phéap Bertrand (Pham & ctv., 1996)

Dinh lugng protein bang phuong phip Lowry
(Nguyen, 2001)

Dinh lugng lipit bing phuong phap soxhlet
(Nguyen, 2001)

Xac dinh chi s6 axit (Nguyen, 2001)

Xac dinh chi s6 xa phong héa (Nguyen, 2001)

Xac dinh chi s6 iot (Nguyen, 2001)

Xéc dinh ham lugng axit amin tdng s6: Ham
lugng axit amin duge xac dinh trén hé may phan
tich axit amin ty dong HP-Amino Quant Series 11
bao gdm: RP-1090 WIN HPLC v6i Diode-Array
Detector véi 2 hé bude séng 338 nm cho céac axit
amin bac 1 va 262 nm cho cac axit amin bac
2. Phan mém HP - Chemestation dung dé diéu
khién va phan tich s6 lieu.

Xac dinh ham lugng vitamin: Ham lugng céac
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vitamin trong mau dudc xac dinh bing phuong
phap sic ky 1éng higu ning cao (HPLC). He
théng HPLC gom c6 bom, bo bom mau, detector
huynh quang cai dat budc séng tuong tng.

Dinh luong céc nguyén td khoang: Xac dinh
phan tram ham lugng N va P bang cach tao phiic
mau rdi do mat do quang theo phuong phap phd
hap thy phan ti. D6i véi cac nguyen t6 K, Ca,
Mg, Fe, S xac dinh bing may AAS s dung dén
HCI trén ngon ltta CoHy/KK.

Phuong phap xt 1y s6 lieu: Tat cd cac thi
nghiém dudc tién hanh ba 1an mot cach doc lap.
Két qua dugc thé hien dudi dang gia tri trung
binh v& do léch chuan (SD). S6 lieu duge xtt 1y va
phan tich phuong sai ANOVA bing phan mém
IRRISTAT 5.0.

3. Ké Qua va Thao Luan

3.1. Anh huéng ctia KC1 dén yéu t6 ciu thanh
ning suit va ning suit

Két qua Bang 2 cho thiy c6 sy khac nhau vé
mot sd yéu t6 cau thanh ning suit va ning suit
clia hai gidng lac L12 va L18 & cic cong thitc thi
nghiém so v6i ddi ching. Ddi véi khéi Iugng 100
qud, gidng L12 & cong thic d6i ching dat trung
binh 158,62 g trong khi ¢ cong thic thi nghiem
dat 160,07 g ting hon 1,45 g, trong khi giéng L18
& cong thiie ddi ching dat 161,37 g, & cong thiic
thi nghiém dat 163,45 g tang 2,08 g.

Vé khéi lugng 100 hat, giéng L12 & cong thiic
thi nghiém tang 1,91 g so véi dbi ching, giéng
L18 & cong thic thi nghiém tang 2,42 g so vé6i
déi chitng, ca hai két qua & cong thiic thi nghiem
déu thé hien sy khac biét c6 ¥ nghia. D6i véi ti
lé lac nhan, gidng L12 & cong thitc dbi chitng dat
68,31%, cong thic thi nghiem dat 68,75%, gidng
L18 & cong thitc doi ching dat 70,08%, cong thitc
thi nghiem dat 71,46%, tuy nhién sy khac nhau
nay van chua thé hien ré rét giita hai cong thric.
Diéu nay cho thiy KCI tuy c6 anh huéng dén ti le
lac nhan nhung v6i mic do thap, s6 lieu thu duge
chua thé hien duge sy khac nhau 6 ¥ nghia. Déi
v6i 86 quéa chic/cay, ¢ ca hai giong thi nghiem
L12 va L18, sd qua chic trén cay déu ting lén
G cong thic bon KCl, tuy nhién miic do khac
biét cling chua 16 rét, trong khi giéng L12 ting
trung binh 0,69 qua/cay thi giong L18 tang trung
binh 1,15 qua/cay so v6i doi chiing. Nhu vay khi
xt ly KCI trude khi gieo hat da lam tang ro rét
mot s6 chi tiéu ciu thanh ning suat d6 1a khoi

lugng 100 qua va khéi lugng 100 hat, didu nay 1a
do kali trong cay c6 anh huéng tich cuc dén céic
hoat dong sinh 1y, véi nong do KCI t6i wu da lam
ting toc do quang hdp, tang kha ning dong héa
nitrat cho cay (Yuhang & ctv., 2013).

Sy khac nhau vé& nang suit & cong thic thi
nghiém so vé6i dbi chiing ciia ca hai giéng 1a kha
16 rét duge thé hien qua tham sb thong ke, dbi véi
gibng L12 da lam ting ning sudt tir 35,77 ta/ha
len 36,40 ta/ha, giéng L18 tang tit 37,37 ta/ha
len 39,54 ta/ha, cac gia tri nay déu thé hién sy
khac nhau c6 y nghia. Nhu vay, xi 1y hat bang
KCl truéce khi gieo da lam ting mot sd yéu tb
cau thanh ning suét tit d6 lam ting ning suit
clia ca hai gidng § c hai cong thic dbi chiing va
thi nghiém. Két qui nay phit hgp véi cac nghién
ctu ciia Shahid & ctv. (2008) va Almeida & ctv.
(2015) dé 1a bd sung phan kali cho cay lac da cai
thién cac thong s6 thu hoach va lam ting ning
suat cay lac.

3.2. Anh huéng ctia KCl dén pham chét hai
gidng lac L12 va L18

3.2.1. Anh hudng ctia KCI dén mét sé thanh phan
dinh dudng chinh

Bang 3 cho thay xit Iy KCI cho hat trudc khi
gieo da lam tang pham chat dinh dudng ctia hat
lac. Ham lugng duong khit ctia gidng L12 ting
thém 0,01% va gidng L18 tang theém 0,06% so
v6i d6i chitng. Ham lugng tinh bot ciia giéng L12
ting thém 0,24%, gidng L18 ting them 0,57%
so v6i dbi ching. D6i vdéi lipit, hat lac & cong
thitc déi chitng ¢6 ham lugng tuong ddi cao, giéng
L12 dat 41,19%, giong L18 dat 44,06%, khi xit 1y
bing KCI da lam ting ham lugng lipit 1én & céc
gibng, gidng L12 tang len 42,36%, giéng 118 tang
len 46,23%. Ngoai ra KCI con lam tang lugng
protein & cdc cong thitc thi nghiém, giéng L12
tang theém 0,17%, gidng L18 tang them 0,34% so
v6i d6i chitng. Két qua nady phit hgp v6i nghién
cttu ctia Shahid & ctv. (2008) d6 1a bon kali da
cai thién cac thong s6 chéat lugng hat vé do dam,
ham lugng protein va dau. Ngoai ra két qua nay
so v6i thanh phan dinh duéng trong hat lac da
dugce cong bd (Nguyen, 1984) cho thay, cac thanh
phan lipit, gluxit clia hai giéng L12 va L18 & cong
thitc déi ching déu c6 ham lugng cao va phit hop
v6i dan lieu (lipit 40 - 60%, gluxit 6 - 22%), diéu
nay cho thiy chit lugng dau ctia hai giéng lac
nghién citu kha cao, tuy nhién ham lugng protein
lai & mtc thap, diéu nay c6 thé do 4nh hudng clia
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Bang 2. Cac yéu té cau thanh ning suit v niang suat ciia hai giéng lac L12 va L18

Cac yéu t6 cau thanh

Gidng L12

Gidng L18

ning suat va ning suat Doi chiing

Thi nghiém

Déi chitng Thi nghiém

Khéi lugng 100 qua (g) 158,62° &+ 3,25 160,07°° + 2,18 161,67 + 3,12  164,09* + 3,02
Khéi lugng 100 hat (g)  59,24° + 2,11 61,15 £ 1,09  61,36” + 1,87  63,13* + 2,36
Ty 1é lac nhan (%) 68,31 + 1,63 68,75 + 1,37  70,08*" + 2,05  71,46* + 1,79
S6 qué chic/cay (qua)  18,26" £ 0,92 18,95 £ 0,81  19,53*> £ 0,62  20,68* + 0,46
Nang suit (ta/ha) 35,77 + 0,64 36,40"° £ 0,55  37,37° +£ 0,81 39,54 + 0,93

a°Trong ciing mot dong, cac gia tri mang ciing chit cai thé hién sy khac nhau khong § nghia, cac gia tri mang chit cai

khéac nhau thé hién sy khac nhau 8 mtc § nghia P < 0,05.

Bang 3. Thanh phan dinh dudng chinh ciia hai giéng lac L12 va L18

Thanh phan dinh duéng

Gidng L12

Gibng L18

Déi chitng Thi nghiém Déi chiing Thi nghiém
Duong khit (%) 0,78 £ 0,05 0,79 £ 0,09 0,76° & 0,05 0,82* + 0,07
Tinh bot (%) 4,054 + 0,37 4,29° + 0,41 4,35 + 0,47 4,92* + 0,65
Lipit (%) 41,19¢ + 1,02 42,36° + 1,14 44,06° + 0,92 46,23 £+ 1,07
Protein (%) 3,98° + 0,52 4,15 + 0.27 4,13 + 0,26 4,47 + 0,42
Chi sb axit 1,54* + 0,16 1,26 + 0,09 1,49* 4+ 0,19 1,25 + 0,12
Chi s6 xa phong 237,614 +£ 2,09 259,16° + 4,27 287,45 £+ 3,19 305,12* + 2,41
Chi s6 iot 10,08 +£ 121 8,15+ 0,09 10,128 + 1,25 927" + 1,18
Vitamin B1 (mg) 0,49 + 0,04 0,53> + 0,03 0,52° & 0,02 0,58% & 0,04
Vitamin B2 (mg) 0,11 4 0,02 0,14* + 0,05 0,12 + 0,03 0,14* + 0,03
Vitamin B6 (mg) 0,27¢ + 0,01 0,31° £+ 0,02 0,31 £+ 0,01 0,37* £ 0,05

a'dTrong ciing mot dong, cac gia tri mang ciing chit cai thé hién sy khac nhau khong y nghia, cac gia tri mang chit cai

khac nhau thé hién sy khac nhau & mitc y nghia P < 0,05.

digu kién khi hau, dat dai va diéu kién cham séc
6 khu vyc nghién ciu.

Nghién citu cac chi sb axit, chi s6 iot va chi s6 xa
phong héa cho thiy hat cay lac duge xtt 1y 0,05%
KCl c6 chi s6 axit thip hon so véi déi ching, cu
thé giéng L12 & cong thiic déi ching dat 1,54 con
& cong thitc thi nghiem dat 1,26, trong khi giéng
L18 & cong thic dbi ching dat 1,49 con & cong
thitc thi nghiém dat 1,25. So sanh giita hai giéng
L12 va L18 cho théay hat ctia gidng L18 c6 chi sb
axit nho hon gidng L12, didu nay ching t6 lugng
axit béo trong dau lac ctia giéng L18 it nén dau
lac t&t, d& bao quan. D6i véi chi s6 xa phong hoa,
hat ciia cay lac dude xit 1§ 0,05% KCI c6 chi s6
xa phong héa 16n hon so véi doi ching, gibng L12
& cong thic d6i ching dat chi s6 237,61 va cong
thitc thi nghiém dat chi s6 259,16 tang 109,07%
so véi dbi chiing, gidng L18 & cong thitc dbi chitng
dat chi s6 287,45 con & cong thiic thi nghiém dat
305,12 va tang 106,15% so vé6i d6i ching. D6i véi
chi s6 iot, & cac cong thitc thi nghiem dat gia tri
nho hon so véi doi ching. Gidng L12 § cong thite
déi chitng c6 chi s6 iot dat 10,08, & cong thiic thi
nghiém dat 8,15, gidng L18 & cong thitc ddi chiing
dat 10,12 con G cong thic thi nghiém dat 9,27. So

sanh giéng L12 va L18 cho thay hat clia giéng lac
L12 c6 chi s6 iot 16n hon giéng L18, diéu nay c6
thé cho biét lugng axit béo khong no trong tinh
dau ctia giéng lac L12 nhiéu hon giéng L18, tinh
dau bién d6i nhanh, khé bao quan.

Duéi anh hudng 0,05% KCI da lam tang ham
lugng mot sé vitamin trong hat lac so véi doi
chitng. Ham lugng céc vitamin B1, B2, B6 6 cong
thitc thi nghiem déu cao hon so véi déi chiing.
Trong dé vitamin B1 c¢6 ham lugng cao nhat, sau
d6 dén vitamin B6 va vitamin B2. Cu thé vitamin
B1 cta giéng L12 § cong thitc thi nghiém cao
hon déi chitng 0,04 mg/100 g con & giéng 118 cao
hon 0,06 mg/100 g. D6i véi vitamin B6 giong 112
& cong thic thi nghiém cao hon déi ching 0,04
mg/100 g con & giong L18 cao hon 0,05 mg/10
0Og. Vitamin B2, giéng .12 & cong thiic thi nghiem
cao hon déi chitng 0,03 mg/100 g con § gidng L18
cao hon ddi chitng 0,02 mg/100 g.

3.2.2. Anh hudng cia KC1 dén thanh phan céac axit
amin

O cong thitc dbi ching, két qua nghién ctu
thanh phan c4c axit amin ctia hai gidng lac L12
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va, L18 cho théy ca hai gidéng déu chita day du cac
axit amin va c6 ham lugng tuwong déi cao, trong
dé6 c6 chita day du 8 axit amin khong thay thé
véi 4 axit amin dat ham lugng theo quy dinh cta
FAO vé ham lugng cac axit amin khong thay thé
trong thanh phan protein thuc pham do la: loxin,
Izoloxin, valin, phenylalanin (Nguyen, 1984).

Hai giéng lac déu c6 ham lugng axit amin téng
s6 & cong thiic thi nghiem déu cao hon déi chitng
(Bang 4). Déi v6i gidong L12, § cong thitc doi
chting ham lugng axit amin téng s6 1a 28,06%, &
cong thitc thi nghiem 1a 28,70%, trong khi gidng
L18 & cong thic dbi ching dat 29,80% va cong
thitc thi nghiem dat 31,06%. Ngoai ra, dudi anh
huéng ctia KCI thanh phan cic axit amin ciing
thay d6i, nhu aspartic acid ciia giéng L12 & cong
thite déi chitng dat 4,10% trong khi & cong thiic
thi nghiem dat 4,16% tang 0,06%, d6i vdi gidng
L18 ham lugng aspartic axit & cong thic thi
nghiém ciing tang 0,03%. Dbi v6i axit amin argi-
nine ciing tang lén & cac cong thic thi nghiém,
gibng L12 tang 0,08% va giéng L18 tang 0,19% so
véi d6i ching. Tuy nhién c6 nhiéu loai axit amin
& cong thiic thi nghiem c6 ham lugng thip hon
déi chitng nhu axit amin methionine, glutamic
axit hodc ting gidm khong déu & hai giéng thi
nghiém nhu phenylalanine, cysteine... Diéu nay
chiing t6, dudi &nh hudng ctia KCI ham lugng axit
amin téng s6 ¢ cong thiic thi nghiem cao hon déi
chitng nhung & cac axit amin thanh phan thi KCl
c6 thé lam ting giadm ham lugng axit amin tiy
ting loai khac nhau.

3.2.3. Anh hudng ctia KC1 dén ham luong mat sb
nguyén té khoang

Két qua Bang 5 cho thay, 0,05% KCI c6 anh
hudng dén ham lugng cac nguyén t6 khoang trong
hat lac. Déi véi gibng L12, KCI lam ting ham
lugng céc nguyén t6 K, S so v6i dbi ching thé
hién qua su sai khac cé § nghia, cu thé ham lugng
K tang len tir 0,138% dén 0,205%, S ting len ti
0,146% len 0,181%, trong khi cdc nguyéen t6 khéc
nhu N, P, Ca, Mg ciing ting lén & cong thic thi
nghiem, tuy nhién sy ting theém khong nhidu thé
hién qua sy sai khac khéng cé ¥ nghia théng ke,
chi c6 ham lugng Fe bi gidm xudng & cong thiic
bon bd sung KCI tit 0,009% xudng con 0,006%.
Déi véi gidng L18, KCI lam tang ham lugng cac
nguyén t6 N, Mg, S va gidm lam lugng ctia P, Fe.
Cu thé & cong thitc bén KC1 da lam N tang them
24,2%, Mg tang thém 12,29% va S ting thém
2,33% so v6i ddi chitng. Trong khi d6 ham lugng

Bang 4. Thanh phan axit amin (%) ctia hai giéng
lac L12 va L18

. . Gidng L12 Gibng L18
Axit amin DC ™ DC N
Aspartic axit 4,10 4,16 417 4,20
Glutamic 5,06 4,82 5,92 5,69
axit
Serine 1,30 145 141 1,58
Histidine* 0,37 0553 0,33 0,42
Arginine 3,03 3,11 3,26 345
Glycine 1,88 1,91 1,86 1,92
Threonine* 0,68 0,72 0,74 0,65
Tyrosine 1,02 1,23 1,08 1,25
Alanine 1,21 1,12 1,29 1,39
Valine* 1,19 1,25 1,32 1,35
Methionine* 0,37 0,21 0,39 0,37
Phenylalanine* 1,55 1,57 1,57 1,56
Isoleucine* 0,89 1,15 0,92 1,05
Leucine* 1,93 1,84 1,94 2,18
Lysine* 0,75 1,09 0,74 1,02
Proline 1,26 1,28 1,47 1,56
Cysteine 1,47 1,26 1,39 1,42
Téng s 28,06 28,70 29,80 31,06

*: Cac axit amin khong thay thé.
DC: Déi chitng; TN: Thi nghiém.

P gidm tir 1,321% xubng con 1,092%, Fe gidm tit
0,011% xudng 0,010%. Cac nguyén t6 con lai nhu
K, Ca c6 sy khac nhau khong ré rét ¢ nhitng cong
thitc thi nghiém v ddi chiing.

Xét vé ham luong tong s6 cac nguyen t6 khoang
ctia giéng L12 va L18 cho thay c6 sy khac nhau &
hai giéng va gifta cong thic thi nghiém véi cong
thitc dbi ching (thé hien qua su sai khac c6 ¥
nghia théng ké). Giéng L18 c¢6 ham lugng céc
nguyén t6 khoang cao hon giéng L12 & ca hai cong
thitc thi nghiém va & ca hai giéng ham lugng cac
nguyén t6 khodng & cong thitc thi nghiém déu cao
hon. Diéu nay cho thay, xit Iy KCI trude khi gieo
hat tuy chi lam tang mot sé ham lugng nguyén t6
khoang nhat dinh trong hat nhung da lam ting
ham lugng téng s6 clia cac nguyén t6 khoang so
v6i dbi ching.

4. Két Luan

X1t Iy hat giéng trude khi gieo bing 0,05% KCl
da lam tang khéi lugng 100 qua, khéi Iugng 100
hat clia ca hai giéng L12 va L18, trong khi ty l&
hat nhan va s6 qua chic/cay thay ddi khong ro
rét, dong thoi 0,05% KCI da lam ting ning suat
clia giong L18 tur 37,37 ta/ha len 39,54 ta/ha va
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Bang 5. Thanh phan mot sd nguyén t6 khoang (%) ctia hai gidng lac L12 va L18

Gidng L12

Gidng L18

STT Nguyén t6 khoang D&

tng Thi nghiém D4i chitng Thi nghiem

1 N (%) 1,916° 2,131° 2,347 2,915%
2 P (%) 1,027 1,104P 1,321 1,092
3 K (%) 0,138¢ 0,205% 0,176" 0,194
4 Ca (%) 0,148 0,158 0,1692P 0,183a
5 Mg (%) 0,215 0,226" 0,236" 0,265%
6 Fe (%) 0,009% 0,006 0,0112 0,010?
7 S (%) 0,146° 0,1812 0,172 0,1762>

Téng s6 3,5994 4,011¢ 4,432P 4,835%

a'dTrong cung mot dong, cac gia tri mang cung chi cai thé hién sy khac nhau khong y nghia, cac gia tri
mang chit cai khac nhau thé hién su khac nhau § mic § nghia P < 0,05.

gibng L12 tang tit 35,77 ta/ha len 36,40 ta/ha.
Ngoai ra KCI con tac dong lam tang pham chat
clia hat lac nhu tang ham lugng mot s6 axit amin
clia cd giong L12 va L18, ting ham lugng tinh
bot, vitamin B2, vitamin B6, chi s6 x& phong va
ham lugng K, S déi v6i gidng L12, 1am ting ham
lugng duong khit, tinh bot, lipit, protein, chi sb
xa phong, vitamin B1, vitamin B2, vitamin B6
va ham lugng N, Mg, S dbi v6i gidng L18. Trong
hai gidng lac nghién cttu giéng L18 c6 ning suit
cao hon gidng L12 & ca cong thiic thi nghiem va
déi chitng, dong thoi c¢6 pham chét t6t hon so véi
gibng L12.
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ABSTRACT

Java lemongrass is commonly cultivated in Vietnam for the use
in industries and traditional medicine. Currently, the application
of fertilizer, especially nitrogen fertilizer, is one of the most
traditional farm practices to increase production yield. A single
factorial experiment was carried out in a completely randomized
design, three replications to determine the suitability of nitrogen
fertilizer rates on growth, leaf and oil yields of Java lemongrass.
Six treatments were used in this experiment including 90, 120,
150, 180, 210, 240 kg N/ha and applying 90 kg N/ha as control.
Fertilizer base for treatments (for 1 ha) included 20 tons of cow
dung compost, 60 kg P2Os and 60 kg K2O. The application of
120 kg N/ha significantly improved the growth of Java lemon-
grass as plant height (97.0 cm/plant), average number of leaves
(197.1 leaves/plant), average weight of leaves per plant (198.7
g/plant), fully leaf yield (9.4 tons/ha/2 harvest times), essential oil
content (1.0% FW) and economic oil yield (97.8 kg/ha/2 harvests).

Cited as: Pham, T. T. H., Hoang, T. A., Phan, A. T. L., & Nguyen, L. P. H. (2021). Effect
of nitrogen fertilizer rates on growth and oil yield of Java lemongrass (Cymbopogon winterianus
Jawitt) in Thu Duc, Ho Chi Minh City. The Journal of Agriculture and Development 20(1), 10-16.
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Anh huéng ctia lieu lugng phan dam dén sinh truéng va ning suit tinh dau ctia cay sa
Java (Cymbopogon winterianus Jawitt) tai Thii Didc, thanh phé H6 Chi Minh

Pham Thi Héng Thuan, Hoang Anh Tuyén, Phan Thi Lan Anh & Nguyén Pham Héng Lan*
Khoa Néng Hoc, Trusng Dai Hoc Nong Lam TP.HCM, TP. H6 Chi Minh

THONG TIN BAI BAO
Bai bao khoa hoc

Ngay nhan: 23/01,/2021
Ngay chinh stta: 12/02/2021
Ngay chap nhan: 25/02/2021
Tu khoa

Phan dam

Sa Java

Tinh dau sa

*Tac gia lién hé

TOM TAT

Cay sd Java dugc trong phd bién & Viet Nam dé s dung cho cong
nghiép va dugce liéu. Hién nay, viéc 4p dung phan bon dic biét la
phan dam, 14 mot trong nhitng bién phap ki thuat dé ting san
lugng si nguyén lisu. Mot thi nghiem don yéu t6 da dugc bd tri
theo kiéu hoan toan ngiu nhién, 3 1an lap lai dé xac dinh dugc lidu
lugng phan dam bén thich hgp cho sinh trudng, niang suat 1a va
niang suat tinh dau si Java. Sau nghiém thitc gdm 90, 120, 150,
180, 210, 240 kg N/ha v6i nghiém thiic bén 90 kg N/ha lam déi
chitng. Nén phan chung cho céc nghiém thic (tinh trén 1 ha) 1a 20
tdn phan bo @ hoai, 60 kg P20s5 va 60 kg K2O. Khi bén 120 kg
N/ha cho cay s& Java dat két qua vugt troi vé chidu cao cay (97,0
cm/cay), sb 14 (197,1 14/cay), khéi lugng 14 trung binh 1 cay (198,7
g/cay), ning suat 14 thuc thu (9,4 tAn/ha/2 dgt thu hoach), ham
lugng tinh dau (1,0% FW) va ning suat tinh dau thuc thu (97,8
kg/ha/2 dgt thu hoach).

Nguyén Pham Hong Lan
Email: lan.nonghoc@hcmuaf.edu.vn

1. Dat Van Dé

Cay sa Java (Cymbopogon winterianus Jawitt)
13 mot trong nhitng giéng si 1ay tinh dau dudc
trong phd bién ¢ Viet Nam. Vi si Java c6 ham
lugng geraniol va citronellol tuong ddi cao, c6
ning sudt tinh diu cao nhat trong céac loai si
v trong duge trén nhidu loai dat khac nhau nén
dugc st dung dé chiét xuét tinh dau trong san
xuat cong nghiep (Huynh, 2017). Tinh dau si
Java ¢6 miii thom nong dam, thuong ding dé
khit miii, lau nha sat khuan, dudi mudi, khang
khuan, khang viem hi¢u qua.

Theo Duong (2002), dam la chat dinh dudng
can thiét vA quan trong ddi véi cay trong, dic
biét 1a cay st dung than, 14. Dam 13 nguyén tb
tham gia vao thanh phan chinh ctia chlorophyll,
protein, cac axit amin, cAc enzyme va nhiéu loai
vitamin trong cay. Bén dam gitp thic day qua
trinh tang trudng clia cay, lam cho cay ra nhiéu
nhanh va 14, 14 cay c6 kich thuée to, mau xanh
dam, 14 quang hgp manh, do d6 lam tang nang
suat cho cay. Theo Zheljazkov & ctv. (2011),

thi nghiém trén cay sa (Cymbopogon flexuosus
(Steud) Wats.) cho thay niang suat sinh khéi tang
lén khi bon 80 kg N/ha va 160 kg N/ha tai ving
Verona va Poplarville thuoc Nam My. Nang suat
sinh khéi 6 Verona dao dong tit 9,5 - 19,4 kg/ha
va sén lugng dau dao dong tir 30 - 139 kg/ha. Con
& vimg Poplarville, ning suat sinh khéi dao dong
tr 8,0 - 12,6 kg/ha vA sdn lugng dau dao dong
tit 23,5 - 89,5 kg/ha. Theo Pham & ctv. (2019a),
thi nghiém trén cay sa Java (Cymbopogon win-
terianus Jawitt) tai Gia Lai cho thay khi tang
lidu lugng phan dam tir 0 - 90 kg N/ha cho ning
suat sa tang vugt troi. Nang suat 14 thyc thu tai
lidu lugng 90 kg N/ha lam ting khéi lugng 14 sa
t6i 196,7% va san lugng tinh dau ciing tang t6i
196,5% so véi khong bon N. Song nhitng nghién
ctu vé lidu lugng phan dam anh huéng dén sinh
trudng vd ning suidt tinh dau cia cay s Java
tai Viet Nam, dic biét 1a tai khu viyc thanh phd
Ho6 Chi Minh vAn con kha han ché. Xuét phat tit
thye té trén, viéc xac dinh lidu lugng phan dam
phit hgp cho cay sa sinh truéng, dat nang suat va
hiéu qua kinh té 1a can thiét dé nghien ciu.
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2. Vat Liéu va Phuong Phap Thi Nghiém

Thi nghiém dugc thyc hién tai trai thyc nghiém
khoa Nong hoc, Truong Dai hoc Noéng Lam
TP.HCM tut thang 4/2020 dén thang 11,/2020.

2.1. Diéu kién thi nghiém

Két qua phan tich dat é Bang 1 cho thiy thanh
phan co gidi dat 1a cat pha thit, pH dat hoi chua,
can b6 sung thém voi (500 kg/ha) dé tang pH;
Ham lugng chét hitu co trong dat 6 mic ngheo,
bén thém phan chudng (20 tan/ha) dé lam x6p
dat va tang ham lugng hitu co trong dat; Ham
lugng dam, lan trong dat ¢ mitc rat ngheo, bon
them dam (theo ti 1¢ ting nghiém thic) va lan
(60 kg/ha) dé tang ham lugng dam, lan tong s6
trong dat.

Bén canh do, trong thoi gian thuc thi nghiém
¢6 lugng mua 16n, nhiét do trung binh (28,4°C
- 29,3°C), do am trung binh (65 - 79%). Day la
diéu kien phit hgp dé trong cay s vao mila mua.

2.2. Vat liéu thi nghiém

Nghién citu st dung gidng sd Java 18 thang
tudi tit Gia Lai, chiéu cao cay trung binh 1,05 -
1,14 m, dudng kinh nhanh 2,93 - 3,02 cm, it bi
sau bénh hai. S& gidng khi dugc tach tit cay me
dugc cit bé bét phan 14 phia trén, chi chira lai
phan than nhanh va phin géc 14. U si noi ram
mat, tusi nude di am khoang 5 - 7 ngay dén khi
nhénh si ra ré non thi dem di trong. Phan dam
Urea (46,3% N; 1,0% Biuret; 0,4% do am) clia
Cong ty ¢ phan phan bén va héa chat dau khi
PVFCCo. Phan super lan (16% P20s5; 11% S) cia
cong ty c¢d phan Super Phét phéat va Hoéa Chat
Lam Thao. Phan kali clorua (61% K20) ctia cong
ty TNHH Pha Thinh.

2.3. B tri thi nghiém

Thi nghiem don yéu t6 dugc bd tri theo kiéu
hoan toan ngau nhién, 3 1an lap lai v& 6 nghiem
thitc, bao gdom 6 mitc phan dam khac nhau (90
kg N/ha - d6i chiing, 120 kg N/ha, 150 kg N/ha,
180 kg N/ha, 210 kg N/ha, 240 kg N/ha) trén
nén dat xam bac mau tai Thi Ditc, thanh phd
Ho6 Chi Minh.

Dién tich mdi 6 co s6 la 11,44 m?. Téng dien
tich toan khu thi nghiem: 276,32 m2?. Mat do
trong: 40.000 cay/ha.

2.4. Phuong phap bén phan

Nén phan chung cho thi nghigm (tinh cho 1 ha):
20 tan phan chudng, 60 kg P20s, 60 kg K5O.

Bon 16t: Bon toan bo phan bo 4+ toan bo lan
+ 1/7N + 1/7 K20.

Bén thic:

Lan 1: Sau khi bén 16t 45 ngay (Sau khi trong
45 - 55 ngay): 1/7N + 1/7 K50.

Lan 2: Sau khi bén thic 1an 1 khoang 45 - 60
ngay: 1/7N + 1/7 K5O.

Lan 3: Sau khi thu hoach s& lan 1 (Sau khi
bén thic lan 2 khoang 45 - 55 ngay): 1/7N + 1/7
K5O0.

Lan 4: Sau khi thu hoach s& 1an 2 (Khoang 45
- 55 ngay sau khi thu hoach s 1a 1): 1/7N 4+ 1/7
K5O0.

Cach bén: Rach 2 bén gbe cach 10 - 15 cm, sau
10 cm dé bén phan sau do6 1ap dat vii kin phan.

2.5. Cac chi tiéu va phuong phap theo déi

Trén mdi 6 co s6 danh dau 10 cay theo dudng
chéo gbc. Bat dau theo dai tit 14 NST, dinh ki 14
ngay/lan va chia lam 2 dgt tuong tng vé6i 2 dgt
thu hoach ctia thi nghiegm (D¢t 1 bat dau & thoi
diém 14 NST, 6 lan; Dot 2 bit ddu & 104 NST,
3 1an d6i véi cac chi tiéu sinh trudng). Chiéu cao
cay (cm/cay) duge do tit gbc dén vudt 14 cao nhét.
S6 nhanh (nhanh/cay) 1a trung binh s6 nhanh c6
dii 3 14 thay 16 cd 14 ctia 10 cay. S6 14 (1a/cay) 1a
trung binh s6 14 truéng thanh thay r6 ¢d la cla
10 cay. Khéi lugng 14 trung binh 1 cay (g/cay) 1a
trung binh ctia tong khéi lugng 14 10 cay. Nang
suét 14 thyc thu (tdn/ha/dot thu hoach) 1a khoi
lugng 14 thu hoach dugc trén 1 6 cd sé va quy vé
1 ha. Ham lugng tinh dau (%) duge chiét xuét
bing phuong phép 16i cudén hoi nudc. Nang suit
tinh dau thuyc thu (kg/ha/dot thu hoach) = (Ham
lugng tinh dau (% FW) x Nang suat 14 thyc thu
(tdn/ha/dgt thu hoach) x 1.000)/100. T lé phan
tram (%) cac chat c6 trong tinh dau sa duge gii
mau phan tich tai Trung tam kiém nghiem TSL.
Hiéu qua tai chinh tinh quy vé 1 ha.

2.6. Phuong phap xit li sb lidu

S6 lieu duge thu thap, téng hop, xit 1y bing
phan mém Excel 2010 va SAS 9.1.
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Bang 1. Dic diém dat thi nghiem

Thanh phan co gidi (%)

pH : Dat dich trich (1:2,5)

Chat hitu co Dam téng s6 Lan tong s6

Cat  Thit Sét H>O KCl

(%) (Nts) (%) (Nts) (%)

61,80 32,90 530 5,30 1,20

0,30 0,04 0,02

Bang 2. Anh huwéng clia lugng phan dam dén sinh trudng than, 14 ciia cay si Java

Chiéu cao cay (cm/cay)

S6 nhénh (nhénh/cay) S6 1a (1a/cay)

Lugng N bon (kg N/ha)

84 NST 132 NST 84 NST 132 NST 84 NST 132 NST
90 (DC) 96,22P 95,5 76,7 105,3* 165,6°> 189,420
120 100,82 97,0 62,0 86,3P 173,72 197,12
150 87,8bc 86,5 54,7 84,3P 159,42 178 42b
180 89,7be 92,1 50,3 85,0P 141,3¢ 131,4°¢
210 91,72bc 87,7 56,3 84,0° 151,7°¢  168,4P
240 80,5¢ 85,1 47,7 84,70 154,6P¢  178,42P
CV (%) 7.1 14,3 18,5 8,6 6,3 7.7
Fiinn 3,5 0,5"s 2,9"s 3,7 3,9* 9,1%*

aCTrén cling mot cot cac tri s6 c6 ciing ky tu di kém khéac biet khong c6 ¥ nghia thdng ké. ™*: khac biet khong cé y nghia
théng ke; *: khac biét c6 ¥ nghia théng ke (o < 0,05); **: khéac bigt rat c6 ¥ nghia théng k& (o < 0,01).

3. Két Qua Va Thao Luan

3.1. Anh hudng ctia liéu lugng phan dam dén
sinh truéng cay sa Java

Két qua Bang 2 cho thiy chiéu cao cay sa dat
cao nhat khi bén 120 kg N/ha (100,8 c¢m) tai 84
NST (thu hoach dgt 1), khac biet khong c6 ¥
nghia so véi bon 90 va 210 kg N/ha nhung khéac
biét c6 ¥ nghia théng ké so vé6i cidc nghiém thitc
con lai. O 132 NST (thu hoach dgt 2), chiéu cao
cay khac biét khong c6é ¥ nghia thdng ké giita cac
nghiém thic va dao dong tur 85,1 - 97,0 cm/cay.
Chiéu cao cay ciia thi nghiém thap hon so véi
chiéu cao cay sa Java trong nghién citu ciia Pham
& ctv. (2019b) trong tai tinh Gia Lai & thoi diém
55 NSBP (thu hoach dot 2) dat cao nhat (120,2
cm) khi bén 90 kg N/ha. Do cay s& trong thi
nghiém dudc tréong méi nén anh huéng ctia phan
bén dén sinh trudng chua ro rét.

Két qua Bang 2 ciing cho thay sé nhanh sa khac
biet khong c6 ¥ nghia thdng ké gitta cac nghiem
thitc va dao dong tir 47,7 - 62,0 nhanh/cay tai 84
NST. O 132 NST, s6 nhanh dat cao nhét khi bén
90 kg N/cay (105,3 nhénh/cay), khac biét c6 §
nghia théng ké so vé6i cac nghiem thitc con lai.

Tai 84 NST, sb6 14 sd dat cao nhat khi bén
120 kg N/ha (173,7 14/cay), khac biet khong c6
nghia thong ke so vé6i khi bén 90 va 150 kg N/ha
nhung khac biét c6 ¥ nghia théng ké so vdi cac
nghiem thic con lai. O 132 NST, s6 14 s& cao
nhét khi bén 120 kg/ha (197,1 1a/cay), khac biet

khong c6 ¥ nghia théng ké véi khi bén 90, 150
va 240 kg N/ha nhung khac biet rat ¢6 y nghia
théng ké so vé6i cac nghiém thic con lai.

3.2. Anh hudng ctia liéu lugng phan dam dén
ning suit 1a si Java

Két qua Bang 3 cho thiy khdi lugng 14 trung
binh 1 cay dat cao nhat khi bén 120 kg N/ha
(166,7 g/cay), khac biet khong c6 § nghia thong
ke so v6i bon 90 va 240 kg N/ha 6 84 NST (thu
hoach dgt 1) nhung khéc biét c6 ¥ nghia théng
ké v6i cac nghiem thic con lai. G 132 NST (thu
hoach dgt 2), khéi lugng 14 trung binh 1 cay dat
cao nhat khi bén 120 kg N/ha (198,7 g/cay), khéic
biét khong c6 ¥ nghia théng ké so v6i khi bén 90
va 180 kg N /ha nhung khac biét c6 ¥ nghia thong
ké véi cac nghiém thic con lai.

Két qua Bang 3 cfing cho thiy ning suat 14
thuc thu & cad 2 dgt thu hoach khac biét rat cé
¥ nghia trong théng ké gitta cdc nghiém thic.
Ning suat 14 thyc thu dat cao nhéat khi bén 120
kg N/ha (lan lugt la 4,4 tdn/ha 6 84 NST; 5,0
tan/ha ¢ 132 NST va 9,4 tan/ha & ca 2 dgt thu
hoach), khac biet khong c6 ¥ nghia thong ke véi
dbi chiing bén 90 kg N/ha nhung khéc bigt rat
¥ nghia théng ké so v6i cdc nghiém thic con lai.
Diéu nay cho thiy ning suit 14 s c¢6 xu huéng
tdng ¢ nam sau so v6i nghién ciu cia Wany &
ctv. (2013) 1a nang suat 14 sa nam thi nhat dao
dong tir 4,2 - 5,6 tan/ha/2 dot thu hoach.
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Bang 3. Anh huéng ctia lugng phan dam dén khéi lugng trung binh 1 cay va ning suat 14 thuc thu ctia

O
cay sa Java

Khoi lugng trung binh 1 cay

Ning suat 14 thyc thu

Lugng N bén (kg N/ha) —grrran (g/ciyzz,)Q NST étzxarlil/shTa/th ﬁg E%aTCh) Tong 2 dot

90 (DC) 164,330 189,02P 4,12 4,92 9,12
120 166,72 198,72 4,42 5,0 9,42
150 146,0°° 175,3b¢ 2,9P 4,72b 7,6°
180 140,3¢ 185,02bc 3,1b 4,1be 7,2bc
210 143,70 182,8P¢ 2,8P 3,9° 6,6°
240 154,32bc 174,7° 2,8P 4,0° 6,8°

CV (%) 6,6 4,2 10,0 8,1 5,1
Fiun 3,6* 4,1 14,1** 5,8%* 0,0**

2°Trén cliing mot cot cac tri s6 ¢6 ciing ky tuw di kém khac bigt khong c¢6 ¥ nghia thdong ké. *: khéac biét c6 y nghia théng ké

(a £ 0,05), **: khac bigt rat c6 y nghia théng ké (a < 0,01).

Bang 4. Anh huwéng clia lugng phan dam dén ham lugng tinh dau va ning suét tinh diu thyc thu clia

cay sa Java

Ham luong tinh dau

Ning suat tinh dau thye thu

Lugng N bon (kg N/ha) —gr<rary (%232 NST 84 g{sgéha/dm ggg }ﬁsab%h) Tong 2 dot
90 0,9" 1,0 36,6° 48,9°P 85,5°
120 1,0a 1,0 45,0* 52,92 97,82
150 0,9P 0,9 26,6° 43 2abe 69,7¢
180 0,9P 1,0 27,6¢ 40,4bc 68,0c
210 0,9" 1,0 24,7° 38,3¢ 63,0°
240 0,7¢ 1,0 20,2¢ 38,6¢ 58,8¢
CV (%) 6,3 5,2 14,6 12,2 8,7

Fin 9,7+ 2,6m8 12,8** 3,7 0,0**

2¢Trén cling mot cot cac tri s6 c¢6 cing ky tu di kém khac bigt khong c6 ¥ nghia théng ké. *: khac biét c6 y nghia théng
ke (a < 0,05), **: khac bigt rat c6 ¥ nghia théng ke (o < 0,01).

3.3. Anh huéng ctia liéu lugng phan dam dén
ning suit va chit lugng tinh dau ctia cay
sa Java

Két qua Bang 4 cho thay ¢ 84 NST (thu hoach
dgt 1), cay sa Java cho ham lugng tinh dau cao
nhat (1,0%) khi duge bén 120 kg N /ha, khac biet
rit ¢6 ¥ nghia théng ké so véi cdc nghiem thitc
con lai. Ham lugng tinh dau tai 132 NST (thu
hoach dgt 2) dao dong tir 0,9 - 1,0%, khac biet
khong c6 ¥ nghia théng ké gitta cAc nghiém thiic.
Diéu ndy tuong ty véi nghién citu ctia Wany &
ctv. (2013) 1a ham lugng tinh dau trong 14 s& Java
trung binh 1a 1%.

Két qua Bang 4 ciing cho thiy nang suét tinh
dau thyc thu ¢ 84 NST va téng 2 dgt thu hoach
khi dugc bon 120 kg N/ha dat cao nhét (1an lugt
la 45,0 va 97,8 kg/ha/dot thu hoach), khéc biet
rdt c¢6 ¥ nghia thong ké so véi cdc nghiem thitc
con lai.

O 132 NST, nang suat tinh dau thyc thu cay s
dat cao nhat khi bén 120 kg N /ha (52,87 kg/ha),
khac biét khong c6 ¥ nghia théng ké so v6i nghiem
thitc déi chiing bén 90 va 150 kg N/ha nhung
khac biét ¢6 y nghia trong théng ké so véi cac
nghiém thtc con lai.

Nghién cttu ctia Pham & ctv. (2019b) thé hién
nang suit tinh dau sd Java thic thu cao nhat dat
chi 46,9 kg/ha/dgt thu hoach khi bén 90 kg N/ha
tai 55 NSBP (thu hoach dgt 2), thap hon so véi
két qua ciia thi nghiém & cting mitc phan dam.

Két qua Bang 5 cho thiy cac chit Citronellal,
Citronellol v& Geraniol chiém ty 1& phan tram cao
nén 1 thanh phan chinh trong tinh dau sa Java.
Trong d6, Citronellal cao nhat & hai mitc bén
150 kg N/ha va 240 kg N/ha (37,7%). Khi bén
90 kg N/ha/nam cho Citronellol va Genariol cao
nhét so véi cac nghiém thic con lai, lan lugt 1
15,4% va 26,6%. Theo Nakahara & ctv. (2013),
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Bang 5. Ty lé phan tram (%) cac chat c6 trong tinh dau s& Java khi bén lugng dam khac nhau

Mic phan bén dam (kg N/ha/nam)

Thanh phan don huong* g5y =o5—755 — 150 210 220~ C¥ (%) Fummn
Citronellal 31,4°¢ 333> 37,7 29,9¢ 293¢ 37,72 3,8 26,7**
Geraniol 26,6  184° 248> 245> 246> 24,70 2,8 54,4**
Citronellol 15,4* 12,2 14,8 14,12> 13,6 13,9° 3,6 14,1%*
Limonene 1,6 3,0 1,4 1,8 1,8 1,5 - -
Linalool 0,4 0,7 0,3 0,3 0,3 0,2 - -
(B-Citral 0,9 0,6 0,7 0,7 0,6 0,6 - -
a-Citral 0,9 0,8 0,7 0,9 0,8 0,6 - -
Citronellol acetate 3,3 2,3 2,6 4,0 4.2 3,0 - -
Eugenol 0,4 0,8 0,3 0,4 0,4 0,2 - -
Geranyl acetate - 1,9 4,3 5,8 6,1 4,5 - -
B-Emelene 1,1 1,2 0,9 1,6 1,9 14 - -
Elemol 7,0 6,1 6,5 8,0 8,0 6,3 - -
(B-Nerol 0,3 - 0,2 0,2 0,2 0,2 - -
Germacrene D 0,5 - 0,5 0,9 1,1 0,8 - -
A-Cadinene 0,6 - 0,6 0,9 1,1 0,7 - -
Germacrene D-4-ol 0,4 - 0,3 4,3 4,1 3,0 - -
a-Cadinol 0,6 - 0,6 0,8 0,9 0,5 - -

(Z)Phlrdng phéap thi nghigm thanh phan don huong (QTTN/KT3 022:2017 (GC/MS)) dudc dinh tinh trén cd sd phan tram
dién tich peak ctia cidc hgp chét hitu cd bay hoi (Trung tam k§ thuat tiéu chuan do ludng chat lugng 3, 2020).

2¢Trén ciing mot cot céc tri sd c6 cung ky tu di kem khac

biét khong c6é y nghia théng ké. **: khac biét rat cé y nghia

théng ké (o < 0,01); (-): Thanh phan khong ton tai hodc khong xit 1y théng ke.

Bang 6. Hieu qua tai chinh ciia viéc trong s Java tinh trén 1 ha khi bén lugng dam khac nhau

Luong N bén (kg N/ha) Tong thu

Téng chi Lgi nhuan

Ty suét Igi nhuan (1an)

(trigu dong/ha/2 dgt thu hoach)

90 (DC) 85,57 36,7° 48,8P 1,3
120 97,82 37,8de 60,0* 1,6
150 69,7° 38,94 30,8¢ 0,8°
180 68,0° 40,0b° 27,0° 0,7°4
210 63,0° 41,22P 21,84 0,54¢
240 58,8° 42,32 16,5° 0,4°

CV (%) 8,7 1,9 5,4 7.5

Fin 16,1** 23,15** 250,3** 156,3**

Gia ban giad dinh 1.000.000 dong/kg tinh dau. Téng chi gdm:

phan bén (phan nén va phan N), giéng, thubc béo vé thuc vat,

nhan cong, khau hao trang thiét bi va vat tu nong nghiép, chi phi dién nudc. Téng thu = Nang suét tinh dau thyc thu x gia
ban gia dinh. Lgi nhuan = Téng thu - Téng chi. T¥ suét 1¢i nhuan = Lgi nhuan/Téng chi.
2°Trén cling mot cot cac tri s c6 ciing ky tu di kéem khéac biét khong c6 y nghia théng ké. ™*: khac biet khong cé y nghia

théng ke; **: khéac bigt rat c6 y nghia théng ke (a < 0,01).

ty 1é cac thanh phan chinh clia tinh dau sa la
geraniol (35,7%), citronellal (5,8%) va citronel-
lol (4,6%). Nghién ctu khac cta Zhang & ctv.
(2011), ty le cAc thanh phan chinh ctia tinh dau
sa 1a Geraniol (16,54%), citronellal (15,44%), cit-
ronellol (11,51%). Diéu nay cho thiy viéc bd sung
N ¢6 tac dong thay déi ty 1é phan tram céc thanh
phan trong tinh dau. Bang 5 cho thdy Citrinel-
lal va Citronellol déu chiém ty lé phan tram cao
hon so v6i hai nghién cttu trén nhung Geraniol
lai thap hon. Tuy nhién, két qua Bang 5 chii yéu
thé hién ty lé phan tram tinh trén sy hien dién

clia tit cd cac chat cé trong tinh dau sa, chua
xac dinh dugc chinh xdc ham lugng (mg) hoat
chat chinh cé trong 1 kg tinh dau nén chua thé
két luan chinh xac vé &nh hudéng ciia lidu luong
N dén chat lugng tinh dau si Java.

Két qua Bang 6 cho thiy tong thu giita cac miic
phan N boén khac nhau lai khac biét khong co y
nghia théng keé. Tuy nhién, téng chi ctia nghiem
thitc doi ching thap nhat (36,7 trieu dong/ha/2
dgt thu hoach) khéc biét khong c6 ¥ nghia théng
ké so v6i khi bon 120 kg N/ha nhung khac biet rat
c6 ¥ nghia théng ké so v6i cac nghiém thitc con
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lai. Trong khi d6, 1gi nhuan thu dugc cang cao khi
téng thu cao va tdng chi thap. Nghiém thic c6
mitc bon 120 kg N/ha thoa diéu kign trén véi 1gi
nhuan cao nhét dat 60,0 trigu dong/ha/2 dgt thu
hoach véi ty suét 1gi nhuan 13 1,6 lan, khac biét
rat c6 y nghia théng ké so véi cac miic bén con
lai ké c& ddi chiing. Vi vay, trong pham vi két qua
thi nghiém, hiéu qua tai chinh do &nh hudng ciia
lidu lugng phan N bén, dic biet 14 khi bén 120
kg N/ha dén sinh trudng va niang suat clia cay sa
Java thyc sy c¢6 § nghia trong thirc tién san xuit
cay sa lay tinh dau tai TP.HCM néi riéng.

4. Két Luan va Dé Nghi
4.1. Két luan

Bon 120 kg N/ha cho cay sa Java dat két
qua vugt troi vé chiéu cao cay (97,0 cm/cay),
s6 1a (197,1 1a/cay), khoi lugng 1a trung binh
1 cay (198,7 g/cay), ning suat 14 thyc thu (9,4
tan/ha/2 dgt thu hoach), ham lugng tinh dau
(1,0% FW), nang suét tinh dau thyc thu (97,8
kg/ha/2 dot thu hoach), mang lai lgi nhuan cao
nhét dat 60,0 trieu dong/ha/2 dgt thu hoach véi
ty suat lgi nhuan 13 1,6 1an.

4.2. Dé nghi

Khuyén céo st dung phan dam & lidu lugng 120
kg N/ha cho s& Java lay tinh dau 18 thang tudi,
trong luéng trén nén dat xAm bac mau tai Thua
Dite, TP.HCM.

Can tién hanh thu hoach thém nhiéu dot nita
dé c6 dugc két luan chinh x4c vé Anh hudng cla
liéu lugng N dén ning suit tinh dau s Java.

Can tién hanh phan tich ham lugng Citronellal
va Geraniol bing phuong phap TS - KT - SK -
135:2020 dé c¢6 duge két luan chinh xac vé anh
hudng cta liéu lugng N dén chit lugng tinh dau
s& Java.

Loi Cam Doan

Chiing t6i cam doan bai bdo do nhém tac gia
thyc hién va khong c¢6 mau thuin nao gita céac
tac gia.
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ABSTRACT

The study aimed to determine the suitable cherry tomato
lines for using as a hybrid material production. Experiments
were arranged in sequence without repeating. The results
from estimating the General Combining Ability (GCA) of 25
tomato S4 selfing lines showed that ten S4 lines (D3.4; D10.4;
D11.4; D12.4; D14.4; D15.4; D17.4; D19.4; D21.4 and D25.4)
performed high GCA values based on the practical yield
characteristic. Ten tomato S5 selfing lines were characterized
by yielding 41.49 - 50.57 tons per ha, red ripened fruit,
high brix values of 6.9 - 8.1% and medium resistance to
Phytophthora infestans disease. In brief, those tomato lines
could be a suitable material source for the production of F1 -
hybrid tomatoes.
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Danh gia kha niang phdi hgp chung ctia cac dong ca chua bi thé hé S, va su sinh
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TOM TAT

Nghién citu nham xic dinh cac dong ci chua bi phut hop
dé lam vat lieu san xudt gidng lai. Thi nghiem dugc bd tri
tuan ty khong lap lai. Két qud danh gia kha ning két hop
chung ctia 25 dong ca chua bi thé hé S4 da xac dinh dugdc
10 dong 1a D3.4; D10.4; D11.4; D12.4; D14.4; D15.4; D17.4;
D19.4; D21.4 va D25.4 c6 kha nang két hgp chung cao vé
nang suat thuc thu. Két qua khao sat 10 dong ca chua bi S5
¢6 nang suat thuc thu 41,49 - 50,57 tdn/ha, khi chin vé qua
c6 mau dé dep, do Brix cao, dat tit 6,9 - 8,1%, chéng chiu
kh4 vé6i bénh mbc suong do Phytophthora infestans. Day 13

Kh4 ning két hop chung (GCA)
Lycopensicum esculentum var. cerasiforme

*Tac gia lién hé

Tran Van Lam
Email: tranvanlamcenc@gmail.com

1. bat Van bé

Qué ca chua la loai thiyc pham duge st dung
phé bién trong doi séng hang ngay, né la ngudn
cung cap vitamin, khoang chat va chéit xo quan
trong cho nhu cau dinh dudng va siic khoé con
ngudi (Razdan & Mattoo, 2007). Bén canh do,
qué ci chua con chita nhiéu vitamin E, vitamin
C, flavonoid, acid phenolic va carotenoids (Kuti
& Konuru, 2005), ngoai ra con 1a ngudn cung cap
lycopene cho con ngudi (Candelas & ctv., 2008).
Nhu vay c6 thé thiy tam quan trong clia ca chua
déi vai doi sdng va siic khée con ngudi.

Trén thé gisi, chon tao giéng ca chua bi da dugc
tién hanh & nhiéu noi, trong d6 Trung tam Nghién
cttu va Phat trién rau Chau A (AVRDC) da tao
ra gidng ci chua bi véi cau tric cay c6 kha ning
mang qua tdt, ning suat cao. Trung tam Nghién
cttu v Phat trién rau Chau A da tap trung nghien
ctu phdi hgp nhimg wu diém vé nang suét, chit
lugng ca chua bi v6i kha niang khang bénh vi rat,

ngudn vat lieu phit hop dé san xuét gidng ca chua bi F1

bénh héo do ndm nhim md réng cic ving san
xuat (AVRDC, 2002). Gidng ca chua bi “Tainan
ASVEG No. 117 1a gidng sinh truéng ban hitu
han, ¢6 dang trdi hinh bau duc, trong lugng
qua 10,4 g, do Brix 6,45% vdi ning suat 37,2
tan/ha. Ngoai ra, né con khang dugc bénh do
virus ToMV va bénh héo ri do ndm Fusarium
(Wang va ctv., 2003). Trung tam Nghién citu va
Phét trién rau Chau A da phd bién giéng ca chua
bi “Hualien Asveg 14” véi trong lugng trai 13,2 g
ham lugng carotene 2,66 mg/100 g v6i nang suat
54,8 tan/ha. Dac biét, n6 ¢6 kha nang khang benh
héo xanh vi khuan va virus kham 14 ToMV (Yang
va Chen, 2005).

O Viet Nam, viéc trong ca chua bi trong didu
kién nha mang, nha ludi ngay cang dugc maé rong.
Tuy nhién, nhitng mo6 hinh san xuit nay cha yéu
sit dung giéng ca chua bi nhap noi tit Ha Lan,
Israel nén gia hat gidng cao va khong chi dong
dugce ngudn hat giéng. Trong nude c6 nhiéu don vi
nghién cttu chon tao gidng ci chua bi, tuy nhién,
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viéc lai tao ra cac gidng ca chua bi phit hgp véi
khi hau néng khu vige phia Nam con han ché. Tu
nam 2016, Trung tam Nghién citu va phat trién
Nong nghiép Cong nghé cao da thu thap cac mau
gidbng va chon tao dudgc 10 dong ca chua bi sinh
trudng vo han thé he Sy c6 trién vong. Day la
nguon vat lieu dé lai tao ra giéng ca chua bi uwu
thé lai phuc vu sdn xuét. Trong sin xuét gidng lai,
nghién cttu kha nang két hgp chung (KNKHC) 1a
cong viéc hét siic quan trong trong viéc chon cac
cap bd/me, du doan cac cap bé me khi két hop
v6i nhau, cho con lai ¢6 wu thé lai cao. Stt dung
phuong phép lai dinh dé xac dinh KNKHC ctia
cac dong ca chua bi nhdm muc tiéu loai bé bét
cac dong kém chét lugng va gi@t lai nhing dong
c¢6 KNKHC va cho uu thé lai cao trong cong tac
chon tao gidng, tit d6 gidm chi phi va nang cao
higu qua trong sdn xuat gidbng (Doan, 2015). Do
vay, muc tiéu ctia dé tai nhim danh gia kha ning
phdi hop chung clia cac dong ca chua bi thé he
S4 va khéo sat sy sinh trudng phat trién clia céc

2. Vat Liéu va Phuong Phap Nghién Ctu
2.1. Vat Liéu

Hai muoi lam dong cid chua bi thé hé S, va
10 dong thé hé S5 dugdc Trung tam Nghién citu
va Phét trién Nong nghiep Cong nghé cao chon
loc tr 2016 - 2019 v6i cac dic tinh: thudc loai
hinh sinh trudng vo han, trai dang hinh tron, khi
chin ¢6 mau dé tudi. Vat lieu thit gom 2 giéng ca
chua bi F1 (Kira va Yasis) dugc nhap noi tir Lién
Bang Nga thudc nhém sinh truéng vo han, trai
chin mau dé.

Vat liéu st dung va quy trinh trong, cham séc
ca chua bi ap dung theo quy trinh dugc cong nhan
tién bo ky thuat ctia Trung tam Nghién ciu va
Phét trién nong nghiép Cong nghé cao (AHRD,
2015).

Thanh phan gi4 thé trong ca chua bi gom mun
dira va phan trim qué. Mun dita dugde xit 1y sach
chat chat bing cach ngam x& nuéc trong 7 - 10
ngay, cac chi sb ciia mun dita dat dé dua vao trong
cay nhu sau: do pH: 5,5; Lignin: 62 - 75%; Tanin:
8,0 - 8,8%; EC: 0,07 dS/m. Phan trun qué gom
chat hitu co (%): C: 7,64; mun: 13,17; chat tong
s6 (%): N: 1,93: P: 0,71; K: 0,70 (AHRD, 2015).

Cac loai héa chat pha dung dich thiy canh theo
quy trinh trong ca chua bi ciia Trung tam Nghién
cttu va Phat trién Nong nghiep Cong nghé cao:

Monopotassium phosphate [KHoPOy], Calcium

nitrate [Ca(NOs3)2-4H30], Potassium sulfate
[K2SOy4], Magnesium sulfate [MgSO,4-TH50],
Manganese sulfate [MnSO4-4H50], Solubor

[H3BOg], Zinc sulfate [ZnSO04], Copper sulfate
[CuSO4.5H20], Sodium molybdate [NagMoH>O]
va Chelated sit.

2.2. Diéu kién thi nghiém

Thi nghiém dugc thyec hién trong didu kién nha
mang kiéu thong gié ¢6 dinh, c6 mot 16p ludi cit
nang 50%. Nhiét do trung binh trong nha mang
trong thoi gian thi nghiém la tir 28 - 34,2°C va
do Am khong khi 14 61,7 — 80,4% thich hgp cho
cho sit sinh trudng, phat trién ctia cay ca chua bi.
Ca chua bi dugc trong trén gia thé, nude va phan
bén duge cung cap dong thdi qua hé théng tudi
nho giot.

2.3. Phuong phap nghién ciu

Xac dinh KNKHC ctia 25 dong ca chua bi S4
v6i 2 vat lieu thit bang phuong phéap lai dinh
(Topcross), 50 con lai (25 dong x 2 tester) dugc
b6 tri theo kidu hoan toan ngiu nhien (CRD).
banh gia KNKHC ciia cac dong ca chua bi trén
cac tinh trang: Tong s6 qua/cay (qua), ning suat
ca thé (kg/cay), nang suat thyc thu (tan/ha).

Cac dong ca chua bi S5 dudc tién hanh bé tri
theo kidu hoan toan ngdu nhien va danh gia cac
chi tieu: Chiéu dai qua (cm), dudng kinh qué
(cm), do day thit qua (cm), do Brix (%), dang
qua va mau sic qua khi chin, tdng s6 qui/cay
(qua), ndng sut ca thé (kg/cay), nang suat thuc
thu (tdn/ha), bénh moc suong theo thang diém
(QCVN 01-63:2011/BNNPTNT).

2.4. Phuong phap xit 1y sb liéu

S6 lisu thi nghiém dudc thu thap, tinh toan
trén may tinh v6i phan mém Microsoft Excel véi
chi 86 gia tri trung binh (X) va sai s6 chuan (SE).
Dénh gi4 kha ning két hgp chung ctia 25 dong ca
chua bi theo phuong phap ctia Phan (2006).

3. Két Qua va Thao Luan

3.1. Danh gia kha nang két hgp chung ciia cac
dong ca chua bi Sy

Két qua Bang 1 cho thiy, khi lai 25 dong ci
chua bi S4 v6i 2 vat liéu thi thi cac chi tiéu nang
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Bang 1. Kha niang két hop chung (KNKHC) ctia 25 dong ca chua bi S4 véi vat lieu thit

. ) Nang suit ca Nang suat
Dong nghién ctu  S6 qua/cay KNKHC - -~ KNKHC thyc thu KNKHC
the (kg/cay) (thn/ha)
D14 123.9 551 150 0.01 31,25 20.19
D2.4 108,8 -14,64 1,24 -0,26 24,65 -6,79
D3.4 142,0 18,56 1,88 0,38 38,65 7,21
D4.4 114,4 9,04 1,37 20,13 98,05 -3,39
D5.4 127.6 421 1,53 0,03 32,15 0,71
D6.4 120,8 -2.59 1,46 20,03 30,55 20,89
D7.4 115,6 7,79 1,38 20,11 29,15 22,29
D8.4 111,3 12,14 1,31 -0,19 27,5 -3,94
D9.4 114,1 29,29 1,52 0,02 32.15 0,71
D10.4 146,7 93,31 1,67 0,17 36,2 4,76
D11.4 1445 21,11 1,77 0,27 39.2 7.76
D12.4 126,7 3,31 1,59 0,10 34,9 3,46
D134 118,4 -4,99 1,47 -0,02 30,75 -0,69
D14.4 135,0 11,61 1,65 0,15 35,95 451
D15.4 138,9 15,51 1,54 0,04 32,45 1,01
D16.4 112,9 -10,54 1,29 -0,20 2 5,44
D17.4 137,9 14,46 1,65 0,16 36,05 461
D18.4 92,1 -31,34 1,08 -0,42 22,65 -8,79
D194 146,6 23,16 1,84 0,35 39,45 8,01
D20.4 98,0 -95.39 1,06 20,43 93.3 8,14
D21.4 141,7 18,31 1,80 0,30 37.7 6,26
D22.4 115,5 -7.94 1,42 20,07 98,35 23,09
D23.4 108,8 14,64 1,35 0,15 28 -3,44
D24.4 117,6 -5,79 1,42 20,07 99,05 22,39
D25.4 120,4 2,99 1,55 0,05 31,9 1,46

suét ciia 50 con lai thu duge 92,1- 146,7 qua/cay,
niang suat ca thé tir 1,06 - 1,88 kg/cay va ning
suét thyc thu 22,65 - 39,45 tan/ha.

Dénh gia KNKHC trén tinh trang sb qua/cay
ctia 25 dong ca chua bi S4 vé6i 2 vat lieu thit. Két
qua da thu duge 11 dong ca chua bi c6 KNKHC
khé cao, dao dong tur 3,31 - 23,31 va 14 dong con
lai khong c6 KNKHC, gia tri KNKHC am (-). D6i
v6i tinh trang ning suat ca thé ciia 25 dong ca
chua bi S4, thi két qua cho thiy 13 dong KNKHC
cao, dao dong tur 0,01 - 0,35. C6 12 dong con lai
khong ¢6 KNKHC, gia tri KNKHC am (-). D6i
véi tinh trang ning suit thyc thu ciia 25 dong ca
chua bi S4, két qué cho thiy 12 dong KNKHC
cao, dao dong tit 0,46 - 8,01, trong dé cao nhat
la dong D19.4. Bén canh dé, ¢6 13 dong con lai
khong ¢6 KNKHC, gia tri KNKHC am (-).

Nhu vay, viéc thit KNKHC cta 25 dong Sy
v6i 2 vat lieu thi da xac dinh dugc 10 dong
ca chua bi S4 c6 KNKHC cao gom D3.4; D10.4;
D11.4; D12.4; D14.4; D15.4; D17.4; D19.4; D21.4

va D25.4. Kha nang két hgp chung dudc hinh
thanh bdéi hiéu tng cong tinh cta cdc gen nén
khong méat di 6 cac doi sau, do dé c6 § nghia
d6i véi viee lai tao va chon loc giong méi (Phan,
2006). Nhitng dong c6 KNKHC cao sé& dugc tiép
tuc thit kha nang két hgp rieng dé chon ra dong
uu ti, st dung lam bd me tir d6 lai tao ra gidng
ca chua bi uu thé lai.

3.2. Dic diém sinh truéng, phat trién cta 10
dong ca chua bi Ss

Két qua nghién cttu cho thay cic dong ci chua
bi S5 ra hoa kha s6m va chénh léch nhau khong
nhiéu, dao dong tir 18 - 20 ngay sau trong. Thoi
gian qua chin tur 53 - 56 ngay va thai gian sinh
truéng tu 110 - 132 ngay. Nhu vay, cac dong
ca chua bi S5 déu thuéc nhém chin s6m (Doan,
2015). Day la tiéu chi quan trong trong cong téc
chon tao giéng hién nay nhim gidm ap lyc sau
bénh va ting vu san xuit trong nam.

T két qua Bang 2 cho thay chi s6 hinh dang
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7.8 + 0,9
73 + 0,6
72405
73+ 05

48 £ 0,5
48 £0,8
47 +05
47 40,6
48 £0.8
47405
4,6 £ 0,6
4,8 £ 0,7

Tron dai

2,7+ 0,3
2,9 + 0,4
2,7+ 0,3
2.7 + 0,4
2,8 + 0,4
2,8 + 0,3
2,7+ 0,3
2,9 + 0,4

32+ 04
33+ 04
32+ 0,3
2,9 + 0,4
33+04
3,0 + 04
32+04
3,3+ 0,3

121

53
54
56
56
56
55

19
19
19
18
19
19
20
20

D19.5

Tron dai

130

D3.5
D14.5

Tron dai

122
118

Tron

Tron dai

D10.5

72+ 0,7
71+ 0,6

132
122
132
120

D25.5

Tron

Tron dai

D21.5

7.0 + 0,7
6,9+05

55

D17.5

Tron dai

56

D12.5

qué ¢6 2 dong (D10.5 va D21.5) quéa dang tron,
7 dong (D3.5; D11.5; D12.5 va 1 dong con lai ¢6
dang qué dai. Cac dong ca chua bi Sy ¢6 do Brix
tuong déi cao, dao dong tit 6,9 - 8,1%, do ciing
clia qud dang trung binh va mau dé khi chin rat
phtt hgp v6i muc dich st dung lam thiic an tuoci
va sdn pham tuoi déng hop vi qua cing c6 thé
béo quén thoi gian dai.

3.3. Nang suit va yéu td ciu thanh ning suét
ctia 10 dong ca chua bi S5

Danh gia tinh trang ning sudt va mot sb yéu
td cAu thanh nang suit ctia 10 dong ci chua bi
S5 thong qua cac chi tieu: téng s6 qua/cay (qua),
ning suat ca thé (kg/cay) va nang suat thic thu
(tan/ha).

Két qua danh gia mot s6 chi tidu ning suit cla
10 dong ca chua bi S5 (Hinh 1) cho thiy cic dong
cd chua bi S5 c¢6 s6 qui/cay dat kha cao, dao
dong tir 152,2 - 190,5 qui/cay (Bang 3). Nang
suat ca thé ciia cac dong dao dong tir 1,97 - 2,42
kg/cay. Trong d6, c¢6 9 dong dat ning suit l6n
hon 2 kg/cay va 1 dong cho ning suit nhé hon 2
kg/cay (D25.5).

Déi v6i tinh trang niang suét thyc thu, cac dong
ca chua bi c6 nang suit kha cao, trong dé c6 2
dong dat nang suat 16n hon 50 tan/ha (D11.5 va
D3.5), 6 dong dat 45 - 50 tan/ha va 2 dong c6
nang suat 40 - 45 tan/ha (dong D15.5 va D25.5).

Khi theo déi dién bién ctia bénh mbc suong
Phytophthora infestans gay hai trén 10 dong ca
chua bi S5 thi két quéa cho thay: ¢ thoi diém 30
ngay sau trong, day la thoi ki cay cd chua bat
dau nd hoa va dau qua thi 10 dong ca chua bi
S5 déu khong bi benh. O giai doan 60 ngay sau
trong, day la thoi diém bit dau cho thu hoach
thi tat ca cac dong déu bi bénh ¢ mic do nhe
(dusi 20% dien tich 14 bi benh). O giai doan 90
ngay sau trong, day 13 thoi ki thu hoach ro thi
da s6 cac dong déu bi nhiém bénh nhe (diém 3),
chi ¢6 dong D15.5 v D25.5 13 bi bénh tuong déi
ning (diém 5: 20 - 50% dién tich 14 bi bénh). Nhin
chung, cdc dong ca chua bi S5 ¢6 kha ning chéng
chiu v6i bénh bénh méc suong kha. Day 1a ciing
la tieu chi quan trong dé lua chon vat lieu chon
tao gidng ca chua bi.
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Bang 3. Cac chi tiéu nang suat ciia 10 dong ca chua bi S5

Chi tiéu $6 qué/ca Ning suat cd  Nang sudt thuc thu
Dong nghién cttu d Y thé (kg/cay)  TB £ SE (tan/ha)
NSTT > 50 tan/ha
D11.5 181 2,42 50,57 + 1,83
D3.5 183.5 2.38 50,20 + 1,88
NSTT 45 - 50 tén/ha
D10.5 190,5 2,23 47,98 + 1,74
D12.5 182,3 2,33 47,78 + 1,86
D21.5 168,3 2.15 46,70 + 1,87
DI4.5 1774 2,29 46,35 + 1,94
DI7.5 168,5 2.19 46,16 + 1,99
D19.5 171,6 2,21 45,77 + 1.81
NSTT 40 - 45 tén/ha
DI5.5 1756 2,08 41,92 + 1,96
D25.5 152,2 1,97 41,49 + 1,76

Déng D3.5

Déng D12.5 Déng D10.5

Hinh 1. Cac dong ca chua bi thé he Ss.

4. Két Luan KNKHC cao vé nang suat thyc thu. Cac dong
ndy c6 y nghia rat 16n trong chon gidng ca chua

Nghién cttu KNKHC ctia 25 dong ci chua bi  bi wu thé lai.
S4 theo so d6 lai dinh véi 2 vat lieu thit da xdc  Két qua nghien cttu da chon tao duge 10 dong
dinh dugc 10 dong la D3.4; D10.4; D11.4; D12.4; 3 chua bi Sy dat nang suét thiye thu 41,49 - 50,57
D14.4; D15.4; D17.4; D19.4; D21.4 va D25.4 c6 tan/ha, khi chin vé qua c6 mau d6 dep, do Brix
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cao, dat tit 6,9 - 8,1%, chéng chiu kha véi bénh
bénh méc suong Phytophthora infestans. Chiing
c6 trién vong dé tao ra giéng phuc vu cho san
xuét va phit hop véi thi hiéu ngusi tiéu dung.

Loi Cam Doan

Chiing t61 cam doan bai bao do nhém téc gia
thye hién va khong ¢6 mau thuin nao gitta cac
tac gia.
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ABSTRACT

Sacharomyces cerevisiae isolates were obtained from baker’s
yeast, soil, fruit and identified with PCR. Twenty seven isolates
of S. cerevisiae were screened for capacity of inhibition of
aflatoxin production of Aspergillus flavus (A. flavus) on coconut
extract agar media (CEA). The results showed that the co-
culture method of S. cerevisiae isolates and aflatoxin producing
A. flavus on CEA medium could be used for screening the strains
that are able to antagonize aflatoxin-producing A. flavus. On
ground corn medium, with the rate of 10* aflatoxin-producing
A. flavus spores and 10® S. cerevisiae yeast cells/g, S. cerevisiae
was able to reduce the amount of aflatoxin produced by A. flavus
in corn. In an in vivo experiment, it was found that addition of
108 cells of S. cerevisiae to one kg of duck feed contaminated
with 300 ppb aflatoxin from 1 to 10 days of age reduced adverse
effects of aflatoxin on the liver and kidneys of ducks.
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Hiéu qua cta Saccharomyces cerevisiae trong viéc tc cheé san sinh aflatoxin va lam
gidm tac hai cta aflatoxin & vit con

Nguyén Ngoc Hai'* & Lé Thi Ngoc Anh?
'Khoa Chin Nusi Thi Y, Trudng Dai Hoc Nong Lam TP.HCM, TP. H6 Chi Minh

THONG TIN BAI BAO
Bai bao khoa hoc (ngéin)
Ngay nhan: 13/01/2021

Ngay chinh stta: 02/02/2021
Ngay chap nhan: 26/02/2021

T khéa

Aflatoxin
Saccharomyces cerevisiae
Vit con

2Chi Cuc Tha Y Tinh Déng Nai, Déng Nai

TOM TAT

T cAc ngudn men banh mi, dat, trai cay, 27 gbc nAm men
Saccharomyces cerevisiae da dugc thu nhan thong qua phan lap
va dinh danh bing kj thuat PCR. Dinh tinh kh& nan tc ché ciia
cac gdc S. cerevisiae phan lap dugce déi véi sy san sinh aflatoxin
tit Aspergillus flavus trén moi trudng nuée coét dira. Két qua ghi
nhan phuong phap dinh tinh trén méi trusng nude coét dira co
thé sit dung lam phuong phap sang loc so bo chiing S. cerevisiae
c6 tac dong ttc ché d6i v6i nam mdc A. flavus sinh aflatoxin.
Trén moi trudng bip xay, véi ty 1é 10* bao tit nAm mbc A. flavus
sinh aflatoxin va 10® t& bao ndm men S. cerevisiae/g bip cho
thay S. cerevisiae c6 kha nang lam gidm lugng aflatoxin do A.
flavus sinh ra trong bép. Trong thi nghiém trén vit con 1 ngay
tudi, v6i thiic &n hén hop duge gay nhiém 300 ppb aflatoxin va
dugc tron véi 10% té bao S. cerevisiae/kg thic an, da lam gidm

ro rét tac dong clua aflatoxin 1én gan va than cta vit con.

*Tac gia lién hé

Nguyén Ngoc Hai
Email: nguyenngochai@hcmuaf.edu.vn

1. DPat Van Dé

Aflatoxin 1& doc t6 vi ndm dudc sdn xuat
chit yéu béi Aspergillus flavus (A. flavus) va As-
pergillus parasiticus (A. parasiticus). Doc t6 nay
gay doc cho gan dan dén ung thu va lam cham sy
phét trién ciia gia stic, gia cam (Kusumaningtyas,
2006).

Viéet Nam la mot nude nhiét déi, néong am rat
thuan loi cho sy phat trién cia nAdm méc va su
sdn sinh doc td clia né. Mot s phuong phéap
vat 1y, hoéa hoc va sinh hoc da dugc ap dung
dé gidm tac hai ctia aflatoxin trong thuc pham
va thic #n gia stic. Trong d6, kiém soat sinh
hoc da 1a mot phuong phap day hita hen dé loai
bé aflatoxin trong thic pham va thitc an chin
nuoi (Kim, 2007). Ngoai B. subtilis d& duge xéac
dinh c6 thé tc ché su san sinh aflatoxin ctia A.

flavus (Nguyen, 2006), S. cerevisiae cing la mot
vi sinh vat tiém ning trong xit Iy sinh hoc va lam
giam thiéu doc tinh ctia aflatoxin déi véi vat nuoi.
Stanley & ctv. (2010), Khadem & ctv. (2012) va
Pizzolitto & ctv. (2013) da ghi nhan hiéu qua tot
cua S. cerevisiae trong viéc lam giam doc tinh
cua aflatoxin & trén ga. Ngoai kha nang lam gidm
doc tinh ciia aflatoxin, S. cerevisiae con la ngudn
dinh duéng va chat kich thich mién dich khong
dic higu doéi v6i gia cam. Vi thé, S. cerevisiae 1a
mot déi tugng nghién citu tiém ning trong muc
dich vira lam gidm tac hai ctia aflatoxin vira hé
trg tang trudng va stc dé khang & vat nudi.
Nghién citu da duge tién hanh nhim muc tieu
sang loc nhanh céc phan 1ap S. cerevisiae c6 kha
ning tic ché san sinh aflatoxin ctia A. flavus va
danh gia hiéu qua ctia cac phan 1ap nay trong viéc
lam gidm doc tinh aflatoxin trén gan va than cia
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vit con 1 ngay tudi duge cho #n thitc an cong
nghiép c¢6 bd sung them doc t6 aflatoxin.

2. Vat Liéu Va Phuong Phap Nghién Ciu
2.1. Vat lidu

Nghién cttu dugc thyc hién tai phong thi
nghiém vi sinh, B6 mon Bénh Truyén nhiém va
Thii y Cong dong, Khoa Chan nusi Thii y, Trudong
Dai hoc Nong Lam TP.HCM.

Chiing nam moc A. flavus (Bo mon Benh
Truyén nhiém vd Tha y Cong dong, Khoa
Chan nuoéi Tha y, Truong Dai hoc Nong Lam
TP.HCM).

Thic &n hon hop dang bot duge mua sdn trén
thi truong cia cong ty thic &n chin nudi VINA
dugc xét nghiém am tinh véi aflatoxin.

Vit 1 ngay tudi, khong phan biét tréng mai,
duge mua ciia Trai gibng VIGOVA - Phan Vién
Chan nuéi Nam B0 tai xa& Binh Minh, huyén
Trang Bom, tinh Dong Nai.

PCR vé6i bo kit GoTaq Green Master Mix
(Promega, My).

Aflatoxin B1 tinh khiét (Sigma, My).

2.2. Phuong phap nghién ctu

2.2.1. Phan lap va giam dinh S. cerevisiae

M3au dat, men banh mi dudc phan 1ap trén dia
thach Sabouraud agar (SA) c6 bd sung khang
sinh chloramphenicol (50 mg/mL), & ¢ nhiét do
phong trong 24 gis.

Nhiing khuan lac nghi ngd 1 S. cerevisiae duge
nhuom don va quan sat duéi kinh hién vi, giit
lai nhitng gdc phan lap c6 dic diém phi hop
clia té bao nam men S. cerevisiae, gitt gidng trén
moi truong thach nghiéng SA v dinh danh béng
phuong phap PCR.

Phuong phap PCR dudc tién hanh theo mo ta
clia Sabaté & ctv. (2000), v6i cap moi Scl 5 —
AACGGTGAGAGATTTCTGTGC -3’ vaSc2 5’
— AGCTGGCAGTATTCCCACAG - 3. Do dai
doan ADN dugc nhan lén 13 1.170 bp. Thong s
chu k¥ nhiét clia giai doan bién tinh ban dau la
94°C trong vong 10 phiit, tiép theo 1a 35 chu k¥
v6i bude bién tinh 94°C trong 30 gidy, bat cap
G 50°C trong 30 giay va kéo dai 6 72°C trong 1
phit. Két thic phan tng & 72°C trong 10 phiit va
giit 3 4°C. San pham PCR dugc dem gidi trinh tiy

va, so sanh v6i bo gen ctia nAm men S. cerevisiae
trén Genbank de khang dinh S. cerevisiae.

2.2.2. Khao sat dinh tinh kha nang tic ché A. flavus
san sinh aflatoxin ctia nhitng gbc S. cerevisiae
phan lap dudgc

Phuong phép kiém tra dugc thuc hien phéng
theo mo ta ctia Nguyen (2006). Cay gbc S. cere-
visiae phan 1ap lén dia moi trudng thach nuée cbt
dita (mdi dia 20 mL moi truong), mdi dia tit 3 dén
4 gbc ndm men. U & nhiet do phong trong 2 ngy,
sau d6 cay A. flavus vao gitta dia méi trusng da
c6 cay cac gbc S. cerevisiae, tiép tuc 0 ¢ nhiet do
phong trong 3 ngay.

Sau 3 ngay, soi dia dudi anh den UV (budc
séng 365 nm) dé theo déi mau huynh quang
xung quanh khuan lac A. flavus. Danh gia kha
nang clia cac gbc S. cerevisiae phan lap tc ché
A. flavus sén sinh aflatoxin qua do phat séng
huynh quang xung quanh khudn lac A. flavus.
Mau huynh quang cang sang it & dia ciy ching
nim men nao thi chiing nAm men d6 c6 kha nang
tic ché A. flavus san sinh aflatoxin cing manh.
Sau d6 chon ra chiing nAm men c6 kha ning tc
ché A. flavus san sinh aflatoxin manh dé tién
hanh thi nghiém dinh lugng tiép theo.

2.2.3. Khao sat dinh lugng kha ning ic ché A.
flavus san sinh aflatoxin ctia nhitng gbc S.
cerevisiae phan lap dugc

Thi nghiém dugc thyc hién trén moi trudng
bap xay nho, kich thuéc khodng 2 — 3 mm, sau
dé6 bap xay dugc hap tiét tring 6 121°C trong 15
phiit. Chon gbc S. cerevisiae thé hién tét nhat
kha ning ttc ché aflatoxin tot nhat ¢ thi nghiem
dinh tinh (2.2.2) dé thyc hién thi nghiem dinh
lugng trén moi trudng bip xay. Nuoi ciy chung
t& bao ndm men va bao t nAm A. flavus trén
moi truéng nguyen lieu bip trong céc chai thé
tich 0,5 L. Méi 16 thi nghiém c6 3 chai. Méi chai
¢6 50 g bap xay, am do ctia bap dugce hieu chinh
véi nude cat vo trung cé chita bao t ndm mbc
va té bao nam men theo nong do da xac dinh
va chuan bi truéc, dé dat am do khoang 30%.
Ti 1é nuodi cdy bao t& ndm mbc va té bao nim
men tuong tng 1a 10*/10% /g. Rieng 16 ddi ching
1 chi c6 bap, khong c6 ndm men va bio ti ndm
mbc. Lo dbi chiing 2 chi c6 10 bao tit A. flavus,
khong c6 nAm men. Bao t ndm mdc va té bao
ndm men dugce chuan bi dang huyén phit, dém sb
lugng theo phuong phap dém trén thach dia, sau
d6 pha thanh huyén dich c6 néng d6 tuong tng
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10*/mL ddi v6i bao tit nAm mdbce va 10%/mL ddi
v6i té bao nim men.

Dat cac chai c6 bap thi nghiém & nhist do
phong. Sau 5 ngady chon mau ngau nhién 2 trong
3 chai ctia méi 16 thi nghiem dé gii di phan
tich ham Iugng aflatoxin trong bap thi nghiém
bang phuong phép sic ky 1éng hiéu ning cao theo
AOAC 990.33 — 2002 tai Trung tam Dich vy Phan
tich Thi nghiém Thanh ph6 Hd Chi Minh.

2.2.4. Xac dinh hiéu qua tGc ché ciia S. cerevisiae
dbi véi tac dong cia aflatoxin trén vit

Thi nghiém gom 2 dgt, mdi dgt c6 75 con, chia
thanh 316 (25 con/16), dugc bo tri va cho an khau
phan tuong ting nhu Bang 1. Vit duge nudi trong
chudng 16ng bing inox, mdi 6 c6 kich thudc 0,6 m
x 0,5 m x 0,5 m, chdm s6c nhu nhau va theo doi
hang ngay vé tinh trang siic khde, theo déi trong
vong 10 ngay tai Bo mon Bénh Truyén nhiém
va Thu y cong dong, Khoa Chan nudi — Tha v,
Truong Dai hoc Nong Lam TP.HCM. Thic an
duge gii di xét nghiém am tinh véi aflatoxin
trude khi bo sung aflatoxin cho vit sin. Aflatoxin
tinh khiét dudc pha theo huéng din clia nha san
xuat (Sigma) va duge bo sung vao theo ty le dé
dat miic dy kién 300 ppb trong bap cho vit &n.

Tién hanh cho diém bénh tich gan theo phuong
phap duge mo ta bdi Le (2002) va c6 sta ddi tit
thang cham diém dau (-, +, ++, +++, +++)
sang thang diém sb (0, 1, 2, 3 va 4): (0): khong
¢6 beénh tich, (1): bénh tich nhe, (2): bénh tich
trung binh, (3): bénh tich ning, (4): benh tich
rat ning. Tinh bénh tich diém trung binh cho
ting loai mau, theo tiung 1o.

Cho vit an thtic &n bd sung 300 ppb aflatoxin
trong vong 10 ngay. Két thic thi nghiem chon
ngau nhién 2 con/16 m6 kham lay miu khao st
bénh tich vi thé gan, than. Mu gan, than dugc
ngam vao formol 10% va giii lam tiéu ban vi
thé tai Trung tam Chuan doan Xét nghiém Beénh
Dong vat thuoc Co quan Thi y ving VI, doc két
qué tai Bénh vién Tha Y, Truong Dai hoc Nong
Lam TP.HCM.

3. Két Qua va Thao Luan
3.1. Phan lap va dinh danh S. cerevisiae
Phan tng PCR da dugc thyc hién véi 33 gbc

nghi ngd S. cerevisiae, xac dinh duge 27/33 gbc
13 nAm men S. cerevisiae. Két qua chay dien di

san pham PCR dinh danh S. cerevisiae dugc thé
hién qua Hinh 1.

Trinh tu nucleotide ctia san phdm PCR dugc
so sanh véi trinh tu gbc cltia S. cerevisiae trén
genbank, két qua xac nhan cdc gbc nAm men
thu dude chinh 1 S. cerevisiae. Nhitng gbc nam
men S. cerevisiae sau d6 dugc st dung trong thi
nghiém dénh gia dinh tinh kha ning tc ché A.
flavus san sinh aflatoxin.

3.2. Xac dinh dinh tinh kha ning tc ché A.
flavus san sinh aflatoxin ctia S. cerevisiae

Nuéi cay chung A. flavus va cdc gbc nAm men
phan lap dudc trén méi trudng thach nudc cot
dita. Sau 3 ngay nudi ciy, tai noi tiép giap gitta A.
flavus va S. cerevisiae, bé mat khuan lac A. flavus
bi 16m vao. Duéi anh deén cyc tim & buGe séng 365
nm, tai vi tri tiép giap, vong sang aflatoxin bi mo
va khuyét di (Hinh 2). Diéu nay chitng t6 nhitng
chiing S. cerevisiae nay cé6 kha nang déi khang véi
nam méc A. flavus va tic ché si san sinh aflatoxin
ctia nAm mbc A. flavus.

3.3. Kha nang tc ché A. flavus san sinh afla-
toxin ctia S. cerevisiae trén moi trudng
bip xay v&

Géc S. cerevisiae s6 96 c6 kha nang tic ché
aflatoxin t6t nhat & thi nghiém dinh tinh trén
nuée cot dira duge chon dé tién hanh thi nghiem
dinh lugng trén moéi trudong bap xay. Sau 5 ngay
nudi cidy chung té bao nAm men va bao tit nAm
mbc trong cac chai. Mau thi nghiém dugc phan
tich ham lugng aflatoxin, két qua dudc trinh bay
6 Bang 2.

Qua Bang 2 ta thay gbc S. cerevisiae s6 96,
§ ty 1¢ nAm modc/té bao tuong tng 1a 104/108,
trén moi trudng bip xay vé, am do 30%, da lam
gidm ham lugng aflatoxin khodng 8 1an so véi 1o
dé6i chitng chi nudi cdy A. flavus. Nhu vay, goc
S. cerevisiae phan lap dugc c6 kha nang tc ché
san sinh aflatoxin ctia A. flavus. C6 thé mannano-
ligosaccharide (MOS) trong vach t& bao cia nAm
men hodc sy hinh thanh céc lién két hydro va
cac tuong tac gitta aflatoxin B1 va beta D — glu-
cans trén thanh té bho nim men da lam gidm
aflatoxin c6 trong bap. Nghién citu clia Zaghini
& ctv. (2005) ghi nhan, MOS c¢6 kha nang hap
phuy, lam gidm tac dong cta aflatoxin trén niang
sudt tring khi duge bd sung vao trong thic &n
¢6 nhiém aflatoxin 6 ga dé. Kusumaningtyas &
ctv. (2006) cing da ghi nhan kha nang cta S.
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Bang 1. B tri thi nghiem hiéu qua ctia S. cerevisiae d6i v6i tac dong ciia aflatoxin trén vit

Lo S6 vit/16 (con) Nghiem thitc

1 25 Thitc dn hén hgp (0 ppb aflatoxin)
2 25 Thitc an hén hgp + bap nhidm aflatoxin (300 ppb)
3 25 Thitc &n hén hgp + bap nhiém aflatoxin (300 ppb) + 10% té bao S. cere-

visiae /kg thic an

Bang 2. Két qua dinh lugng aflatoxin trén bap xay khi nudi ciy chung S. cerevisiae v A. flavus sinh
aflatoxin

STT Lo Ham lugng aflatoxin (ppb) (n = 2)
1 Dé6i ching 1 0,895 + 0,055
2 Déi chitng 2 3837,4 + 187,80
3 S. cerevisiae + A. flavus 4447 £ 15,20

Hinh 1. (1) Khuén lac S. cerevisiae trén mdi trudng thach Sabouraud 24 gi nudi cdy ¢ nhiét do phong. (2)
Dién di san phdm PCR dinh danh S. cerevisiae (doan ADN 1.170 bp).

A, flavus

Hinh 2. (A) Khuan lac A. flavus (mit dudi) trén moi trudng thach nude cot dita phat sang dusi den UV.
(B) A. flavus va S. cerevisae (chiing S1, S2) nudi ciy chung trén mai trudng thach nuée cbt dita.
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Bang 3. Diém trung binh bénh tich vi thé trén gan cia vit thi nghiém cho an thic an nhidm afaltoxin cé

va khong c6 bd sung S. cerevisiae

~ . ~ Lo 2 — 300 ppb aflatoxin Lo 3 - 300 ppb aflatoxin
Bonh tich Lol (n=6) (n p:pﬁ) + 5. cerevgslz?ae (n =6)
Tho4i héa mé 0,5% 3,5° 2,0°
Tén thuong moé gan - 1,0 -
Viém gan 0,52 3,0P 1,02

Ky hiéu a, b, ¢ cing hang md t& két qua théng ké khac biét c6 ¥ nghia véi P < 0,05 (Trac nghiém phi tham sé Kruskal

Wallis).

cerevisiae lam giam aflatoxin B1 sau 5 ngay nuoi
ciy S. cerevisiae trong thiic an clia ga bi nhiém
aflatoxin B1.

3.4. Hiéu qua cua S. cerevisiae doi véi tac dong
cta aflatoxin trén vit

Gan la cg quan dich cho sy tac dong ctia afla-
toxin lén co thé sinh vat. Chinh vi vay, chi tieu
bénh tich trén gan la mot chi tiéu quan trong
trong danh gia sy tac dong cia aflatoxin (Le,
2002). MAu gan clia vit con thi nghiem dugc lay
ngdu nhién, cho diém benh tich vi thé v tinh
diém benh tich trung binh gitta céc 16. Két qua
vé benh tich vi thé trén gan clia vit dugc trinh
bay & Bang 3.

Theo két qua diém bénh tich vi thé ¢ Bang 3,
nhan thay tac dong clia aflatoxin lén gan ciia vit
l1a kha r6 rang. Khi cho vit an thic &n chia ham
lugng aflatoxin 300 ppb 6 16 2, gan cua vit bi
tén thuong kha nang, véi mitc do thoai héa méd
ning (diém bénh tich vi thé trung binh la 3,5), va
viem gan nang véi mic diém 1a 3. Trong khi do,
G106 1, vit chi an thitc an hon hgp khong c6 chia
aflatoxin, gan khong c6 su tén thuong mo gan,
chi ¢6 thoai héa m& nhe (diém 0,5), va viem gan
nhe (diém 0,5). 016 3, vit dugc cho an thtc an,
tuy ciing chita 300 ppb doc t6 aflatoxin, nhung
duge bo sung them 10% té bao S. cerevisiae/kg
thic &n, mic do bénh tich nhe hon hin so véi 16
2, v6i mic do thoai héa mé chi 1a 2 so véi 3,5;
dic biet mtc do viem gan gidm ro6 rét, chi ¢ miic
1 so v6i muc 3 610 vit &n thic dn nhiém aflatoxin
khong duge bd sung S. cerevisiae. Nhut vay, khi
bd sung S. cerevisiae vao thiic an cho vit da lam
gidm doc tinh clia aflatoxin lén gan, thé hién qua
hiéu qua lam gidm bénh tich thoai héa mé & té
bao gan, viém gan nhe hon, cting nhu khong c6
su t6n thuong mo gan.

Théan 1a co quan dich th hai chiu sy tac dong
cua aflatoxin & vit. O 16 cho vit &n thitc &n ¢6 300
ppb aflatoxin, beénh tich vi thé & than kha ro rang

v6i mo than cé nhiéu viing bach cau lympho, mo
lién két tao thanh nhing ving viém mén, mo lién
két hoéa sdi, c6 nhitng cum té bao bién chat trén
ong luong. Trong khi dé, 6 16 1, vit chi an thiic
an hdn hgp khong c6 chita aflatoxin, té bao than
hoan toan binh thuong, sung huyét rai rac. O 1o
3, v6i viec bd sung S. cerevisiae trong thitc dn da
lam beénh tich vi thé trén than gidm xudng kha
ré, mitc do viem gidm, thoai héa éng méd it hon.

Theo Matur & ctv. (2010), bd sung chat chiét
cua S. cerevisiae da lam gidm doc tinh cta afla-
toxin dén hoat dong clia tuyén tuy ciing nhu hoat
lyc clia chymotrypsin. Do vay, chat chiét clia S.
cerevisiae ¢6 thé dude st dung trong chan nudi
nhdm lam giam tac dong cé hai clia aflatoxin trén
gia cam.

Stanley & ctv. (1993) trong nghién ciu cua
minh da ghi nhan, bd sung 1% S. cerevisiae vao
trong khau phan lam gidm ré rét tac hai ctia afla-
toxin trén ga thi nghiém. Aflatoxin c¢6 khé ning
lam gidm hoat Iiic clia cac enzyme phan gidi chét
bot duong, dam, chit béo, anh huéng dén hoat
dong bién dudng cla gia cam an thic an nhiém
aflatoxin. Trong khi do, S. cerevisiae lam tang
téng hop mot s enzymes quan trong trong bién
dudng clia gia cam nhu alanine transaminase, as-
partate aminotransferase, lactate dehydrogenase,
va creatine phosphokinase... nhg dé lam gidm
tac hai ctia aflatoxin. Khong giéng nhu hydrated
sodium calcium aluminosilicate, ¢6 thé hap phu
aflatoxin qua d6 lam gidm tac dong clia doc tb
nay, S. cerevisiae lam gidm doc tinh cia aflatoxin
nhd vao kha nang ting cudng cac enzyme chuyén
hod trong co thé (Stanley & ctv.,1993).

Celyk & ctv. (2003), da ghi nhan véi liéu bd
sung 3,44 x 108 té bao S. cerevisiae da lam gidm
bénh tich viem gan, thoai hoa m& va tén thuong
mo gan, cing nhu cai thién ting trudng cta ga
gio khi cho an thitc dn nhiém aflatoxin & miic
200 ng/g. Theo Pizzolitto & ctv. (2013), khi bo
sung S. cerevisice CECT 1891 véi lidu 5 x 107
té bao/lit nue va 1010 té bao/kg thitc &n da ghi
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nhan hiéu qua lam gidm rd rét bénh tich trén
gan & ga dugce cho an thitc &n nhiém doc t6 afla-
toxin liéu 1,2 ppm. Gan clia gd & nhém #n thiic
an nhiém aflatoxin lidu 1,2 ppm c6 mau nhat va
dé nat hon, trong khi d6 gan clia gd § nhém an
thitc an nhiém aflatoxin va c6 bd sung S. cere-
visiae CECT ¢6 mau va do chic nhu gan binh
thuong. Tac giad da két luan ring c6 thé st dung
S. cerevisiae trong x1t Iy lam gidm doc tinh cia
aflatoxin nhiém trong thitc an ctia ga. Tuy nhién,
hiéu qua ctia S. cerevisiae CECT 1891 déi véi doc
tinh ctia aflatoxin thay déi tuy theo cach thitc sit
dung. Hiéu qué t6t nhat khi st dung S. cerevisiae
CECT 1891 dugc pha trong nudc ubng.

Két qua danh gia bénh tich gan vit trong thi
nghiém & Bang 3 cho thay, viéc bo sung S. cere-
visiae trong thic an c6 tac dung lam giam doc
tinh clia gan so véi 16 vit ddi chitng khong duge bd
sung S. cerevisiae. Tuy nhién, mic do thoai hoa
mé § gan van con ¢ mic 2. Diéu nay c6 thé 1a do
s6 lugng S. cerevisiae bo sung trong thi nghiem
con thap vd S. cerevisiae trong thi nghiém nay
dudc cap qua thiic #n. Ngoai ra, hidu qua clia cic
ché pham sinh hoc phu thudc nhiéu vao kha niang
hép phu doc t6 aflatoxin ciia titng chiing st dung
(Pinheiro & ctv., 2020).

4. Két Luan

Nhin chung, nAm men S. cerevisiae c6 kha ning
tic ché A. flavus san sinh aflatoxin va lam gidm
déng ké doc tinh ctia aflatoxin lén gan va than
clia vit con. Can tiép tuc nghién cttu danh gia véi
ham lugng aflatoxin cao hon, liéu va cach thiic bd
sung S. cerevisiae cho vat nudi va danh gia them
cac khia canh tang trudng, mién dich dé co két
luan day da hon kha ning tng dung trong thuc
te.
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Bai bido dugc cong bd khong cé bat ky mau
thuén nao gitta cic tac gia.

L&i Cam On
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The objective of the experiment was to evaluate the effectiveness of
Exzolt (contaning fluralaner) to control mite and improve behavior

relating to welfare in layers. Monitoring and recording indicators of
livestock productivity, level of mite infection, number of eggs with
red dots, and behavior of hens before and after using Exzolt were
performed. 4 cameras to monitor hens’ behavior from 18 pm of

the previous night to 6 am of the following morning were installed
to record the layer’s behavioral indicators caused by the mite
including number of shakes, wing flaps, scratches, preening, bites,
pecking (aggressive), before and after using Exzolt. As a result,
the studied farm was heavily infected with mites with an average
infection level of 1.79 on a scale of 0 - 2. After the treatment with
Exzolt, the farm became totally free of the mites in layers for
many weeks thereafter. The use of Exzolt did not affect daily feed
intake, mortality. The proportion of eggs with red spots decreased

author

significantly. Especially, the layer’s behavioral expression causing

annoying was significantly reduced after using Exzolt. This is the
reason for good recommendation to use this product to control

mite for layer farm.
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TOM TAT

Muc tiéu ctia dé tai 1 nhim danh gia hieu qua diét mat ciia sdn pham
Exzolt (thanh phan chinh 13 fluralaner) va dong thdi gitip cai thién phiic
lgi trén ga mai dé. Tién hanh theo ddi va ghi nhan céic chi tidu vé nang
sudt chian nudi, danh gia mitc do6 nhiém mat, sd lugng triing c6 cham
dd, cac biéu hién veé tap tinh clia gh mai trudc va sau khi st dung thubc
Exzolt bing viéc quan sit qua camera. K& qua cho thiy trai khio sat
nhiém mat rit ning v6i mic dé nhiém trung binh 1& 1,79 trén thang
diém 0 - 2. Sau lieu trinh diéu tri mat bing thudéc Exzolt, trai khao sat
da khong con sy hién dién clia mat trén gh mai dé, dong thai hieu qua
ctia thubée dude tiép tuc duy tri va kéo dai nhiéu tuan sau dé. Viec st
dung thubc diét mat Exzolt khong a&nh huéng dén lugng thiic &n in vao
hing ngdy va ty 1é ga chét va loai thai. Ty lé tring c¢6 chAm dé gidm ro
rét. Dac bigt, cac chi tiéu vé tap tinh gay khé chiu cho ga mai dé déu
gidm xubng ré rét so vdi lic chua st dung thube diet mat. Day 14 1y do
khuyén céo st dung sdn pham nay trong viec kiém soat mat trén ga dé.

*Tac gia lién hé

Lé Thanh Hién
Email: lethanh@hcmuaf.edu.vn

1. Dat Van Dé

Nganh chiin nuéi gia cam tai Viet Nam dang
ngay cang phat trién, nhiéu trai chan nuoi ga dé
cong nghiep duge dau tu may moéc hien dai va
thure hién day di quy trinh vé sinh sit trung trong
va ngoai trai. Nhimmg benh do vi khudn hay do
vi rat duge dac biét quan tam bang nhing bién
phép kiém soat dich bénh nhung thinh thodng
bénh vAn xay ra va nang suit chin nudi ciing
chua dudc t6i tu. Mot van dé quan trong ma hau
nhu céic trai chdn nuoi ga dé thuong khong quan
tam dén la mat ga. Mat g c6 lién quan dén ning
suat ciing nhu tinh trang sic khée clia gia cam.

Mat ga (Dermanyssus gallinae) da duge mo ta
trong nhiéu thap ky 1a méi de doa I6n déi véi
nganh cong nghiép san xuit tring, gay ra nhitng
tac hai nghiém trong vé siic khoe va phic lgi dong
vat (Mentz & ctv., 2015). Day 1a loai con trung

hat mau, séng trong chudng, xung quanh chudng
ho#c ky sinh ngay trén da ctia g mai, tir d6 dan
dén cac phan tng ty nhién ciia gd mai nhim loai
bd mat ra khéi co thé nhu: 1ic minh, dudi canh,
gai dau, ria long, rfa cénh,... quéa trinh nay kéo
dai sé khién ga mai bi cang thang v& tinh trang
nhidm mat ¢6 thé cao dén mic dan dén thiéu mau
va tham chi gay chét. Su ph4 hoai ciing c6 thé dan
dén suy giam chat lugng tring (thong qua vige
lam moéng v6 va dom trén vo tring) va suy gidm
ning suat triing (George & ctv., 2015). Ngoai ra,
mat gi c6 thé déng vai tro 1 mot véc to truyén lay
nhidu loai vi rat v vi khudn gay bénh nhu bénh
ky sinh triing mau, bénh thuong han, bénh xoén
khuan. Ga nhiém mat dudc cho la giam phic lgi
vi gia tang tinh trang cing thing, tit d6 lam cho
ga dé mac benh hon (Pham & ctv., 2011) va hon
nita nhidu bao céo da chi ra ring mat con c6 thé
tadn cong vio cac vat cht khac, bao gom ci con
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ngudi, gay ra cac ton thuong trén da. Trén ngudi,
thuong bi mat cdn & ban tay, cing tay, sau lung
hoiic trén ¢, tai noi mat cin thudng bi viem da,
ngta dit doi, néi ban dé va c¢é thé tim thiy mat
tai nhitng viing bi ton thuong (Abdigoudarzi &
ctv., 2013).

Trén thuc té, viéc diéu tri mat that su rat kho
khan, chi phi cao va thuong khong dat hiéu qua
cao. Cac san pham diéu tri thuong chi diét dugc
mat chit khong diét duge triing ctia ching, vi vay
can phai diéu tri lan thi hai, cAch mot vai ngay
sau khi diéu tri lan thi nhat dé hieu qua diet mat
cao hon. Mat khac, da s6 cac loai thubc digt mat
dudc sit dung bang cach phun, xit va day 13 dusng
cap da dugc chitng minh 13 c6 hiéu qua thap doi
v6i viec kiém sodt mat vi ¢6 nhitng con mat cé
thé thoat khoi khéi diéu tri do thubc khong dén
duge nhitng ké hd, nhitng khe niit sau noi mat an
nap (Lima-Barbero & ctv., 2020).

V6i nhitng 1y do trén, nghién cttu nay duge thuc
hién nh&m muc dich tim hiéu r6 hon vé a&nh hudng
clia mat doi v6i chan nudi ga dé, dong thei danh
gia hiéu qua cfia thudc diét mat ciia mot sin
pham dang uéng Exzolt (fluralaner) trong viec
tiéu diét mat va nhing tac dong tich cyc cua viéc
loai trit mat lén ning sudt chin nudi va phic 1gi
ga mai dé.

2. Vat Liéu va Phuong Phap Nghién Ctu
2.1. Vat lidu

Nghién citu duge thyc hién trén ga méai dé Isa
Brown tit 45 tuan tudi tai trai ga dé lau nam & khu
vire Dong Nam Bo. Trai duge danh gia 1a c6 hién
dién ctia mat, va toan bo trai (10 ngan ga) duge
khéo sat lién tuc trong 2 thang. Trong trai dugc
13p 4 carema quan sat. Day 14 cic camera hong
ngoai (c6 thé ghi hinh trong diéu kién khong c6
anh sang) l1ap c¢6 dinh va ghi hinh lién tuc trén he
thong luu trit CCTV (Closed-circuit television).
Vi tri lap dit camera trén thanh chudng nuodi ga
hoac trén néc trai sao cho trong viung quan sat
ciia camera c6 thé theo déi 16 duge tit 3 16ng nuoi
ga (mbi chudng nudi tit 3 - 4 ga mai dé) (Hinh 1).
Video quan sat tir camera duge ghi lai trong thé
nhé gin trong camera. Dé thuc hién viéc phan
tich video can 1 m&y vi tinh, 1 thiét bi gitip may
vi tinh ¢6 thé doc duge dit ligu ghi trong thé nhé.

Thubdc diét mat Exzolt dudc cung cap béi cong
ty MSD Animal Health Vietnam. Méi mL Exzolt
chita 10 mg fluralaner, dang dung dich, dugc cap

qua dudng udng, sit dung trong diéu tri mat trén
gia cam véi lieu trinh st dung 1a diing hai 1an lién
tiép, lan thi hai cich lan thd nhat 7 ngay. Liéu
lugng 1a 0,5 mg fluralaner cho méi kg trong lugng
co thé gia cam (tuong duong 0,05 mL Exzolt).

2.2. Phuong phap nghién cidu

2.2.1. Khao sat chan nubi tai trai

Sau khi diéu tra mot sb trai chan nuoi ga dé,
trai dang c6 van dé vé mat dugc chon. Thyc hién
héi va ghi nhan théng tin tit chii nudi, két hgp véi
khao sat thyc té tai trai va ghi nhan tit ca cac sd
litu vé ning suét cla trai trong qua trinh chin
nudi gdm nang suat tring trén ngay, ty 1é dé trén
ngay, so lugng tring c6 nhing chim doé trén vé
ré rang, lugng thiic &n ga an vio trén ngay, sd ga
chét va loai 2 tuan trude va sau khi sit dung uéng
thubc diét mat Exzolt.

2.2.2. Panh giia mitc d6 nhiém mat

Viéc danh gid mic do nhiém mat duge thuc
hién tai 8 thsi diém: 1 ngay trude cap thude lan
thit nhat, 1 ngdy sau cap thudc lan thit nhat, 1
tuan sau cap thuéc lan tht nhéat, 1 tudn sau cap
thudc 1an tht hai, 2 tudn sau cap thudc lan thi
hai, 3 tuan sau cap thudc lan thit hai, 4 tudn sau
cap thudc lan thi hai, 5 tuan sau cap thudc lan
tht hai. Téng s6 43 con dugc chon (tai noi c6 dat
camera) dé danh gia mat va c¢6 dinh nhiing con
nay cho toan bo khao sat sy hién dién cta mat
trén ga.

Phuong phap ctia Stringham va ctv. (2003) dé
danh gia mic d6 nhidm mat trén ga. Theo do, bit
ngau nhién 43 con ga phan b déu trong chudng
c6 quan sat dudge bang camera. Mdi ga vach long
kiém tra mat & 3 vi tri: dudi gbc canh, xung quanh
hau mon va lung (ving tiép giap 2 khép hong -
dui). Dém s6 lugng mat va ghi nhan diém nhiém
nhu sau: “0” khi khong c6 mat hién dién ctia mat;
“1” khi ¢6 1 - 5 con mat/1 cm? bé mat da - long
va “2” khi ¢6 trén 5 con mat/1 cm? bé mat da
- long. Hinh 2 mo t4 cach danh gia mat trén bé
mit da cia ga.

2.2.3. Phan tich video ghi hinh tit camera

Khoang thoi gian ghi hinh clia camera la tir 18
gio ngay hom trude dén 6 gio sang ngay hom sau
(thoi gian tap tinh thé hien it bi &nh hudng béi
yéu t6 bén ngoai) nén ching toi sit dung camera
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Hinh 2. Danh gid mtc do nhiém mat trén ga.
Trong 1 cm2 c6 nhidu hon 5 con mat, cho thiy ga
nhiém mat & mic do 2.

hong ngoai dé c6 thé quan sat duge tap tinh ciia
gd mai dé vao ban dém (khodng thoi gian trai

khong chiéu sang). Danh dau nhitng chuong nuoi
g3 nam trong vimg quan sat ré nhat ciia camera
bing bang keo den dé phan biét v6i nhitng chudng
nudi khac khi phan tich video ghi hinh tir camera.
Tong s6 43 ga trong 12 1ong nudi, mdi long 3 - 4
con, mdi camera quan sat 16 dudc 3 1ong.

Lic minh: g ding thing 2 chan, long dung
diing két hop véi rung 14c co thé gitp loai bé mat
bam trén long, da.

Dudi canh: ga ditng, 1 chan dudi vé phia sau,
trong khi phan canh ciing phia véi chan dé ciing
dudi thing vé phia sau ciing huéng véi chan dang
dubi.

Gai dau: ga ding thing, 1 chan dwa lén huéng
dau, ding ngén chan gii phan dudi mé hodc trén
dau.

Ria long, ria canh: ga dung mo ria 16ng 6 nhing
ving ma mé ga c6 thé cham téi duge nhu long
phan lung, canh, dii, tc,. ..

Cén, md nhau: ga sit dung mé md théng vao co
thé ga khac, thuong la phan dau, canh, hosic ha
mod kep lay phan da, thit clia ga khac két hgp véi
hanh dong kéo, dyt phan da, thit dang kep dugc
vé phia minh. Vi céc con trong cling mot 1dng
khong thé phan biét nén két qua sé tinh theo sb
lan c¢6 hanh vi trong 1 dém khdo sat trong long
4 con. Trong trudng hop 1ong 3 con sé higu chinh
trung binh con rdi hiéu chinh thanh long 4 con.
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2.2.4. Chi tiéu khao sat

Cac chi tidu vé ning suat: thu thap cic sb lieu
hing ngay cho toan trai vé lugng thitc &n tiéu
thy, ning suit tring, ty lé dé, trong lugng tring,
ty l& chét va loai thai, trong 4 tuan theo hai giai
doan: 2 tuan truée khi sit dung thube diét mat va
2 tuan sau khi sit dung thubc diét mat. S6 luong
tritng, ty 1& tring c6 cham do trude va sau khi st
dung thubc diét mat.

Cac chi tieu vé tap tinh clia ga: s lan lic minh,
s6 1an dubi canh, s6 lan gai dau, s6 1an ria long/ria
canh, s6 1dn cdn, md nhau trudc va sau khi st
dung thubc diét mat. Mic do nhiém mat trén ga
theo 3 mtic do: 0, 1, va 2, vio cac thoi diém trude
va sau khi cap thube.

2.2.5. X1 1y sb liéu

Céac chi sb vé ning suit nhu lugng thic an
trung binh, tj l& chét va loai thai, ty lé dé tring,
va ty lé tring c6 cham dé duge thu thap hing
ngay cho toan trai va dugc coi la mdt gia tri quan
sat. Cac gia tri nay dudc chia lam 2 nhém: truée
va sau khi stt dung thudc diét mat Exzolt. Tric
nghiem F dugc ding dé so sanh trung binh ctia
cac chi tiéu nay gita 2 nhém. Tuw d6 danh gia
hiéu qua ctia thubc trén niang suit. Chi s6 miic
do nhiém mat danh gid cho timg con dugc so
sanh trude va sau khi sit dung thudc diét mat
Exzolt bang trac nghiem phi tham s6 (Kruskal -
Wallis). Tuong tu, gia tri hanh vi clia ga mai dé
theo cac chudng khao sat duge tinh trung binh
chung cho chudng (4 gh mai). S6 lieu mdi ngay
clia ting camera duge xem nhu mot don vi khéo
sat. Mo hinh hoi quy hén hgp (bién phu thuoc la
timg s6 1an biéu hién tap tinh, bién doc lap la st
dung thubc - trude/sau, bién két cum - cluster -
12 thit ty chudng thu thap), duge sit dung dé danh
gia tdc dong ciia viéc st dung thubc diet mat len
cac biéu hién vé tap tinh ctia ga mai dé. Cac xit
Iy phan tich nay dugc tién hanh trén phan mém
STATA 14.2 (2017, College Station TX 77845,
USA).

3. Két Qua va Thao luan
3.1. Két qua

Anh huédng ctia thuée diet mat Exzolt dén cac
chi tieu: lugng thitc &n &n vao, ty lé chét va loai
thai, ty lé dé va ty 1é tring c6 cham dé dudc trinh
bay trong Bang 1. Thong qua xit thdng ke, viéc

st dung thudc diet mat Exzolt khong dnh hudng
dén lugng thitc an an vio hing ngay va ty lé ga
chét va loai thai truée va sau khi dung thube (P
> 0,05). Ty le dé va ty 1¢ tring c6 chadm dé trén
v theo ngay trong sudt qué trinh khao sat duge
trinh bay trong Hinh 3.

Miic d6 nhiém mat trén ga khao sat theo tuong
thoi diém duge trinh bay trong Bang 2. Trong dé
mat da giam dang ké dén 1 tuan sau cap thudc
lan 2 khong con hién diét mat trén ga. Két qua
nay lam thay déi cac tap tinh trén ga lién quan
dén phtic 1gi dong vat. Phan tich video ghi hinh
tr 4 camera quan sat tap tinh cta 43 ga mai dé
trong 12 1dong nuo6i (mdi mot camera quan sat 3
16ng nudi) vé s6 1an 1ac minh; s6 1an dudi canh;
s6 lan gai dau; s6 lan ria long, ria canh; s6 lan
cin, moé nhau, ¢ thoi diém truée va sau khi sit
dung thubc diet mat Exzolt dudc thé hién qua
biéu do trong Hinh 4. Tinh chung cho khao sat,
nhitng hanh dong tap tinh nay gidm danh ké sau
khi st dung thudc c6 § nghia vé mit thong ke (P
< 0,001; Béang 3).

3.2. Thao luan

Trai khdo sat nhiém mat rat niang véi mic do
nhiém trung binh 1a 1,79 trén thang diém 0, 1, 2.
Sau liéu trinh diéu tri mat bang thudc Exzolt gdm
hai 1an cip thudc cach nhau 7 ngdy, trai khdo sat
da khong con sy hién dién ctia mat trén ga mai dé,
dong thai, hieu qua ctia thude dude tiép tuc duy
tri va kéo dai nhiéu tuan sau d6. Hinkle (2018)
va Thomas (2018) da ching minh dugc kha nang
diet mat ctia fluralaner trong Exzolt invitro 1an
invivo. Chua c6 thit nghiém tai Viét Nam, do d6
day c6 thé 1a nhimg khao sat lam sang dau tién
danh gia hiéu qua diét mat bang dudng ubng.

Sau lieu trinh st dung thudc diét mat, ty le
triing ¢6 chAm dé giam réat o ret (P < 0,001),
giam 1,3 lan (tit 0,42% gidm con 0,32%) so véi
ltc chua st dung thudc diet mat Exzolt. Day la
loai tring thuong bi ngusi thu mua ép gia. Theo
Chauve (1998), ty 1¢ tring c6 cham dé lien quan
mat thiét véi tinh trang nhi€ém mat trén ga do
chiing thuong khu trd va hat mau tai viung da 16
huyén nén khi gi dé tring sé tao ra nhitng chaim
dd mau trén vé. Két qua nay thay ré hieu qua
gidm mat trén ga.

Tat ca cac chi titu khao sat vé tap tinh cla
g mai dé déu gidm xudng 16 rét (P < 0,001) so
véi lice chua st dung thube diét mat. T dé, cho
thay hiéu qua vo ciing 16 rét clia thudce diét mat
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Bang 1. Anh hudng ctia thudc diet mat Exzolt dén cac chi tieu vé lugng thic an an vao, tj 1é chét va
loai thai, ty le dé va ty 1¢ tring c6 chAm dé (tinh trung binh trén 1.000 ga mai)

hi tiéu khéo s 5
Chi tieu khao sat truéc dung thude

Giai doan 14 ngay

Giai doan 14 ngay
sau dimg thudc

Tinh chung 28
ngay khao sat

Thitc an (kg/1.000 con) 116,82 £ 0,11
Chét va loai thai (%) 0,34 + 0,01

T 1o dé (%) 89,05 £ 0,06
Ty lé tritng cham do (%) 0,42 + 0,001

118,34 + 0,11 117,58 + 0,11
0,33 £ 0,004 0,34 £ 0,01

86,38 £ 0,07 87,71 £ 0,08
0,32 + 0,002 0,37 £ 0,002

Bang 2. Bang khao sat mitc do nhiém mat clia gd mai dé trudc va sau khi sit dung thudc diét mat Exzolt

Thoi diém khio sat

S6 ga khao sat

Mic do nhiém mat & trai (con)

(con) 0 1 2 Trung binh Trung vi
1 ngay trude cap thudc lan thi nhat 43 0 9 34 1,79 2
1 ngay sau cip thubc 1an thit nhat 43 0 26 17 1,40 1
1 tuan sau cap thubc lan thit nhat 43 7 28 8 1,02 1
1 tuan sau cap thudc lan thi hai 43 43 0 0 0 0
2 tuan sau cap thudc lan thit hai 43 43 0 0 0 0
3 tuan sau cap thubc lan thit hai 43 43 0 0 0 0
4 tuan sau cip thudc lan thi hai 43 43 0 0 0 0
5 tuan sau cap thudc lan thit hai 43 43 0 0 0 0

Bang 3. Trung binh cic chi tiéu vé tap tinh ctia g mai dé truée va sau khi stt dung thudc diét mat Exzolt

(don vi: 1an/ngay khao sat/long 4 con)

Trung binh ciia 1 Trung binh ctia 2 % so véi
Chi tieu khéo sat tuan trudc dung tuan sau ding truée dung P
thube thubc thubc
S5 1an 1ac minh 1,67 0,62 37,06 < 0,001
S6 1an dudi cénh 1,06 0,37 34,83 < 0,001
S6 1én gai diu 12,71 5,94 46,72 < 0,001
S6 14n ria long/ria canh 388,63 142,77 36,47 < 0,001
S6 lan cidn md nhau 33,49 18,91 56,47 < 0,001

Exzolt v& anh hudng rat tich ciyec tit viée st dung
thubc diét mat Exzolt dén phic 1¢i clia ga mai
dé. Thomas (2019) ciing da cong bd tuong tu vé
viéc gidm cac hanh vi kho chiu ctia ga sau khi
loai trit mat. Di¢u nay khong chi mang lai hiéu
qua vé géc do phic lgi dong vat ma con vé ning
suat vi ga khong bi stress v6i nhitng phién toai
nay ciing nhu tiét kiem dugce ning lugng cho san
xuét tring hay nang cao stic khac bénh.

Vé ning suit, ty 16 loai thai va lugng thitc an
an vao khong c6 thay déi dang ké. Trong nghién
cttu nay, khong ghi nhan bat ky tdc dung phu
nao cua viéc st dung thubc diét mat Exzolt ddi
véi chat lugng clia tridng va stic khoe clia ga mai
dé. Chi c6 van dé vé ty le dé. Ty le dé dat dinh
vao ngay 10 clia khao sat sau dé gidm dan, dén
ngay khao sat 14 (thsi diém st dung thudc diét
mat lan thi nhét). Theo nhu dy tinh cta ching

toi, sau khi st dung thudc diet mat, ga mai dé sé
gidm céc biéu hién ctia sit cing thing dan dén t§
lé dé sé bat dau tang trd lai. Nhung thyc té khao
sat, sau khi st dung thube, ty l& dé tiép tuc gidm
sau, cho dén ngay 18 ctia khéo sat (4 ngay sau st
dung thubc lan 1). Mac du, ching toi da rat ¢
ging trong viéc han ché cac yéu t6 c6 kha ning
tac dong xau dén két qui khio sat nhung vin
khong tranh khdi viec mot s6 yéu té khach quan,
cu thé 1 yéu to thic an anh hudng vi lam suy
gidm ty lé dé. Trong khoang thoi gian tU ngay
14 - 18 clia khao sat, thitc #n cung cip tit nha
mdy thay ddi, cam trd nén rat uét, chat cam rat
nat, it lugng cam vién, khién cho lugng cam &n
vao hing ngay clia ga mai gidm manh, dan dén
tinh trang ty 16 dé gidm manh (nhung van gia &
muc trén 80%). Sau ngay 18 clia khéo sat, thitc
an da duge 6n dinh tré lai, cting véi viec st dung
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thudc diet mat 1an thi hai theo ligu trinh diéu tri
(vao ngay 21 clia kho sit) nhim tieu diet toan
bo mat trong trai da gitp ty lé dé dugc cai thién
va ting dan, phit hop véi tinh toan ciia chiing t6i.
Néu kéo dai thoi gian khao sat, c6 1& ning suit
dé sé én dinh va cai thién hon. Mot diéu ré rang
13 sau khi stt dung thubc lan thi nang suit tring
van tiép tuc tang, diéu d6 cho thiy viéc sit dung
thubc khong c6 anh hudng xau dén kha nang dé
cua ga.

4. Két Luan

Nghién citu thye dia cho thay viéc st dung
thube diet mat Exzolt dé didu tri mat 1a c¢6 hiéu
qud, thdi gian tic dong ctia thudc rdt nhanh va
hiéu qud titu diét mat ctia thudc con kéo dai
nhiéu tuan sau dé. Bén canh d6, thudc con tac
dong tich cyc dén viéc nang cao niang suat chan
nuodi va cai thién rd rét cac hanh vi cta ga dé lién
quan dén phic 1¢i dong vat trong chin nudi.

Loi Cam Doan

Chiing t6i cam doan bai bao do nhém tac gia
thuc hién va khong c¢6 mau thuin nao gitta cac
tac gia.

Tai Liéu Tham Khao (References)

Abdigoudarzi, M., Mirafzali, M. S., & Belgheiszadeh, H.
(2013). Human infestation with Dermanyssus gallinae
(Acari: Dermanyssidae) in a family referred with pru-
ritus and skin lesions. Journal of Arthropod Borne Dis-
eases 8(1), 119-123.

Chauve, C. (1998). The poultry red mite Dermanyssus-
gallinae (De Geer, 1778): Current situation andfuture
prospective for control. Veterinary Parasitology 79(3),
239-245.

George, D. R., Finn, R. D.;, Graham, K. M., Mul, M.
F., Maurer, V., Moro, C. V., & Sparagano, O. A. E.
(2015). Should the poultry red mite Dermanyssus gal-
linae be of wider concern for veterinary and medical
science? Parasites & Vectors 8, 178.

Hinkle, N. C., Jirjis, F., Szewczyk, E., Sun, F., &
Flochlay-Sigognault, A. (2018). Efficacy and safety as-
sessment of a water-soluble formulation of fluralaner
for treatment of natural Ornithonyssus sylviarum in-
festations in laying hens. Parasites Vectors 11, 99.

Lima-Barbero, J. F., Villar, M., Hofle, U., & de la Fuente,
J. (2020). Challenges for the control of poultry red mite
(Dermanyssus gallinae). In Bastidas Pacheco, G. A.
(Ed.). Parasitology and Microbiology Research. Lon-
don, UK: IntechOpen.

Mentz, M. B., Silva, G. L., & Silva, C. E. (2015). Der-
matitis caused by the tropical fow]l mite Ornithonyssus
bursa (Berlese) (Acari: Macronyssidae): a case report
in humans. Revista da Sociedade Brasileira de Medic-
ina Tropical 48(6), T86-788.

Pham, S. L., Nguyen, B. H., Tran X. H., Nguyen, H. H.,
Huynh, T. M. L., Le, N. M., Pham, Q. T., Pham, N.
T., Do, N. T., & Nguyen, V. T. (2011). Poultry disease
in Vietnam. Ha Noi, Vietnam: Agricultural Publishing
House.

Stringham, M., & Watson, W. (2003). Fowl mite manage-
ment in breeders. The Proceedings of the 2003 Broiler
Breeder and Hatchery Management Conference (8).
Statesville, North Carolina: North Carolina State Uni-
versity Cooperative Extension Service.

Thomas, E, Temple, D., & Petersen, I. (2019). Effect of
fluralaner on behavioural stress indicators in laying
hens infested with Dermanyssus gallinae. The 4t In-
ternational Symposium on Parasite Infections in Poul-
try (36-37). Vienna, Austria: World Veterinary Poultry
Association.

Thomas, E., Zoller, H., Liebisch, G., Alves, L. F. A., Vet-
torato,. L., Chiummo, R. M., & Flochlay, A. S. (2018).
In vitro activity of fluralaner and commonly used aca-
ricides against Dermanyssus gallinae isolates from Eu-
rope and Brazil. Parasites Vectors 11, 361.

Tap chi Nong nghiép va Phat trién 20(1)

www.jad.hcmuaf.edu.vn


http://jad.hcmuaf.edu.vn

Trudng Dai hoc Nong Lam TP. H6 Chi Minh 39

Genetic parameter estimates for resistance to Enteric Septicemia of Catfish on

Dung T. P. Tran®

Pangasianodon hypophthalmus

3%, Phuc H. Tran?, Vu T. Nguyen?, Phuong H. Vo?,

Lien T. B. Huynh?, & Sang V. Nguyen?

!Faculty of Biology, Ho Chi Minh City University of Education, Ho Chi Minh City, Vietnam
2Research Institute for Aquaculture No. 2, Ho Chi Minh City, Vietnam
3Department of Biology, Nong Lam University, Ho Chi Minh City, Vietnam

ARTICLE INFO
Research Paper

Received: December 09, 2020
Revised: February 19, 2021
Accepted: February 26, 2021

Keywords

Disease resistance to ESC
FEdwardsiella ictaluri
Genetic correlation
Heritability

Striped catfish

*Corresponding author

Tran Thi Phuong Dung
Email: dungttp@hcmue.edu.vn

ABSTRACT

Genetic parameters were estimated for resistant traits against Enteric
Septicemia of Catfish (ESC) on the first generation of selection on
striped catfish. In total, 8,207 and 5,838 individuals from 147 and
130 full-sib families were challenged by FEdwardsiella ictaluri causing
ESC on fingerlings and tested growth in pond accordingly. Harvest
body weight (HW), length (HL) and survival (SURGROW) from
grow-out test and ESC resistant traits such as binary alive-dead survival
(SUR) and time to dead (TIME) at different truncated points from
challenged test of fingerlings were recorded. Heritability for each trait
and genetic correlations among these recorded traits were estimated.
High heritabilities were found for HW (0.48) and HL (0.47), and mostly
from medium to high values were estimated for SURGROW (0.23),
SUR (0.13 - 0.40) and TIME (0.25 - 0.39). Genetic correlations among
different truncated SUR and TIME traits were almost highly positive
(0.57 - 0.99). Genetic correlations among different truncated SUR and
TIME traits with HW and SURGROW were low positive (0.10 - 0.40).
In summary, selection for ESC resistance would not negatively affect
the growth in fingerling stage.

Cited as: Tran, D. T. P., Tran,

P. H., Nguyen, V. T., Vo, P. H., Huynh, L. T. B., & Nguyen, S. V.

(2021). Genetic parameter estimates for resistance to Enteric Septicemia of Catfish on Pangasian-
odon hypophthalmus. The Journal of Agriculture and Development 20(1), 39-48.
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T khoéa

Ca tra

Edwardsiella ictaluri

Hé s6 di truyen

Khéang bénh gan than mu
Tuong quan di truyén

TOM TAT

Céac thong s6 di truyén tinh trang khang bénh gan than mt dudc wéc
tinh trén quan thé chon giéng thé hé thi 1. Téng cong c6 8.207 va 5.838
cé thé tuong tng thudc 147 va 130 gia dinh dugc cdm nhiém vi khuan
Edwardsiella ictaluri gay bénh gan than mi & c4 gidng v nudi danh
gia tang trudng trong ao. Cac tinh trang khdi lugng (HW), chiéu dai
(HL) va ti le¢ sbng (SURGROW) sau nudi ting trudng va tinh trang
khang bénh gan than ml thong qua kh4 nang séng/chét dang nhi phan
(SUR) va thoi gian séng theo gid (TIME) theo céc mic cit ngang dugc
thu thap va uéc tinh hé s6 di truyén cac tinh trang va tuong quan gitta
ching. He s6 di truyén cao cho tinh trang HW (0,48) va HL (0,47) va
hau hét tit trung binh dén cao cho céac tinh trang SURGROW (0,23),
SUR (0,13 - 0,40) va TIME (0,25 - 0,39) dudc tim thay. Tuong quan di
truyen gitta SUR va TIME & cac cit ngang hau hét thuan va cao dugc
u6e tinh (0,57 - 0,99). Tuong quan di truyén gita SUR va TIME & cac
cat ngang v6i HW vi SURGROW la tuong quan thuan va thip dugc
udce tinh (0,10 - 0,40). Do d6, chon loc tinh trang khang bénh khong gay
anh hudng tiéu cyc dén tinh trang tang trudng trén giai doan ca giong.

*Tac gia lién hé

Tran Thi Phuong Dung
Email: dungttp@hcmue.edu.vn

1. bat Van bé

Ca tra (Pangasianodon hypophthalmus) da trd
thanh déi tugng nudi quan trong va xuat khau
chii Iyc ¢ Viet Nam. Trong nam 2019, xuat khau
cé tra dén 127 qudc gia trén thé gisi va dat kim
ngach hon 1,9 tI USD. Dién tich tha nubi la 6.600
ha (DOF, 2020). Tuy nhién, trong nhiing niam
gan day, viéc san xuit ca tra dang phai d6i mit
v6i nhiéu khé khian nhu viéc tham canh hoéa véi
mat do nuodi cao da lam cho bénh trén ca xay
ra thudng xuyén hon (Tu & ctv., 2008). Bénh
gan than mi do vi khuan Edwarsiella ictaluri
(E. ictaluri) gay ra (Crumlish & ctv., 2010 ) 1a
mot trong nhitng bénh phd bién trén ca tra da
dua vio danh muc phai kiém dich cia Bo Nong
nghiep v Phat trién Nong thon. Benh xuét hien

hau nhu & moi kich c¢d ca4 nhung nhiéu nhat &
ca nudi dudi 4 thang tudi, ti 1é nhidm & ca nuoi
kich ¢d nho hon 250 g 1a 24,4 - 25,2% va gidm
dan theo sy tang trong lugng (Ly & ctv., 2008).
Hién nay, cac phuong phap phong va tri bénh
chti yéu biang sit dung khang sinh va héa chit 1
phd bién. Diéu nay da anh huéng dén hieu qua
nghé nuoi, lam giam chat lugng san pham va tiém
an nguy co nhu sy khang thubc & vi khuan va
du lugng héa chét, khang sinh trong san pham.
Chon giéng theo phuong phap di truyén sb lugng
1a giai phap dé nang cao chat lugng con giéng c6
kha nang khang bénh gan than mu. Ca tra chon
giéng khang bénh sé lam gidm thicu thiet hai
kinh té do hao hut, nang cao ti lé séng v gidm
bét rii ro trong uwong nudi. Tu do, giam viéc st
dung thubc, héa chat, khang sinh gép phan vao
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phat trién bén viing nghé nudi ca tra phuc vu
xuit khau (Trinh & ctv., 2016).

Trinh & ctv. (2016) da cong b6 vé he s6 di
truyén tinh trang khang bénh gan than ma 1 0,23
+ 0,11, khac biét c6 § nghia so véi zero (0) & quan
thé chon giéng ban dau G0. Chuong trinh chon
gidng doi héi phai chon loc duya trén cic thong
s6 di truyén tinh toan dugc tit cic gia dinh qua
nhiéu thé hé nhim mang lai hiéu qui cao hon.
Do dé, viéc thyc hién chon giéng c4 tra khang
bénh gan than mu thé he tiép theo (G1) la can
thiét véi muc dich la: (a) wéc tinh cac thong sb
di truyén ctia tinh trang trén ca tra giéng thé hé
G1 va (b) tim mdi tuong quan di truyén vé kha
ning khang bénh véi cac tinh trang tang trudng
v ti l¢ sdng nhim danh gia cic tinh trang phuc
vu chon loc.

2. Vat Liéu va Phuong Phap Nghién Ctu
2.1. Ca thi nghiém

Ca tra bd me thuoe quan thé ban dau (G0) cho
chon giéng khang bénh gan than mt dugc thanh
lap trong dé tai nghién citu giai doan 2012 - 2015
tai Vien Nghién cttu Nuoi trong Thity san IT (Vien
NC NTTS II). Quan thé GO bao gdm nhém chon
loc (700 con, thuoc 120 gia dinh) va nhom doi
ching (131 con, thudc 25 gia dinh), khdi lugng
trung binh 8,0 kg/con. Céc nhém ca bé me duge
lwu trit pha he, gia tri kiéu hinh tinh trang va
gia tri chon giébng wdc tinh (Estimated breeding
value - EBV) va duge danh dau tu PIT (Passive
Integrated Transponder) titng ca thé. Cac ca thé
thudc quan dan GO dugc nudi vb va cho sinh san
theo 4 dgt tir 22/08 - 09/10/2019 tai Trung tam
Qudc gia Giéng Thiy sin Nuée ngot Nam Bo
thuoc Vien NC NTTS II dé tao quan dan Gl
(Bang 1).

St dung phuong phap ghép phdi thit bac 1a 1
cé duc véi 2 ca cai. Téng cong c6 147 gia dinh
c4 gidng cho thi nghiém cadm nhiém (90 con bd
phdi v6i 147 con me tao ra 90 gia dinh fullsib va
57 gia dinh halfsib) va 130 gia dinh c4 gidng cho
thi nghiém nudi tang trudng (77 con bd phdi véi
130 con me tao ra 77 gia dinh fullsib va 53 gia
dinh halfsib). S6 lugng ca giong cho thi nghiem
cAm nhiém 1a 8.207 ca thé (trung binh 56 con/gia
dinh, chia déu theo gia dinh cho 2 bé thi nghie¢m)
v6i khéi lugng trung binh 20,9 g va s6 lugng ca
giéng cho thi nghiém tang trudng la 5.838 cé thé
(trung binh 45 con/gia dinh) vé6i khoi lugng trung
binh 21,0 g (Bang 1).

2.2. Panh diu va thuidn dudng ca cho thi
nghiém cam nhiém va nudi tang trudng

Ngay sau khi két thic uong cé gidng khoang
150 ngay, tién hanh gin diu c4 gidng trong
thoi gian 10 ngay, tU ngay 05/02/2020 dén
14/02/2020. Ca dugc gan dau ti PIT vao co 6
vi tri phia duéi vay lung. Céc gia dinh duge nuoi
ting trudng déu cé dai dién cho thi nghiem cam
nhiém. Sau khi ddnh diu tién hanh thuan dudng
ca trudc khi tién hanh nhu sau: (1) v6i thi nghiem
cam nhiém sau khi danh déu, ca dugc tha vao bé
xi mang 15 m® nudi thuan dudng, c6 suc khi,
mat do tha khodng 1 con/4 lit. Thuan dudng ca
10 ngay nuéc trude khi tién hanh thi nghiem cam
nhiém; (2) v6i thi nghiém nuodi tdng trudng sau
khi danh dau, c4 dugc tha vao giai ludi kich thude
15 m? va Iuu giit khoang 3 ngay sau dé tha nuoi
trong ao.

2.3. Thi nghiém cdm nhidm cac gia dinh ca
gidng

Thi nghiém tham do: dugc thyc hién dya trén
nhitng thong s6 ki thuat t6i wu theo nghién citu
cta Trinh & ctv. (2016) duge trinh bay tai bang
1. C4 bénh (c4 cohabitant) dugc tao ra biang cach
tiem vi khuan E. ictaluri chiing Gly09M mat do
1 x 10% CFU/0,2 mL/ca vao xoang bung va cho
song chung véi c4 thi nghiem. Sau d6, dung dich
vi khuan E. ictaluri dugc bd sung mot lan duy
nhéat vao bé thi nghiém & ngay thi 2 sau khi cho
cé cohabitant v& ca thi nghiém sdng chung véi
nhau trong mot bé. Thuc hién hai thi nghiém
tham do vé lya chon ti 1&¢ ghép ca Cohabitant
(35% va 50%) va mat do vi khuan (10° CFU/mL
va 10 CFU/mL) cho vao bé cam nhiém sao cho
dat 10° CFU/mL. Mdi nghiém thitc/thi nghiem
tham do lap lai 2 lan.

Thi nghiém cdm nhiém chinh: thi nghiém cam
nhiém 147 gia dinh c4 giéng thyc hién v6i nhitng
thong s6 ki thuat twong tu & thi nghiem thiam do
néu trén, thi nghiem thire hien trong 2 bé 16.000
L, s6 lugng ca cho vho bé 1, bé 2 va téng hai
bé tuong tng la 4.103, 4.104 va 8.207 con, mat
do ca 1a 0,26 con/L. Liéu tiem va ti ¢ ghép ca
cohabitant va liéu bd sung vi khuan vao nude bé
cam nhiém 1ay t két qua thi nghiém tham do
(Bang 1). Thi nghiém cdm nhiém két thic khi ca
khong con chét trong 5 ngay lién tuc nhu khuyén
cdo ctia Nordmo & ctv. (1998) va tong thoi gian
thi nghiém la 23 ngay.
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Bang 1. Két qua san xuat gia dinh, danh diu, wong nudi v cdm nhiém bénh céic gia dinh c4 tra

Chi tieu

Thi nghiém cdm nhiém Thi nghiém danh gia ting truéng

Thai gian cho sinh san

22/8/2019 - 9/10/2019

S6 lugng con bd
S6 lugng con me
S6 lugng gia dinh
Khéi lugng c4 danh dau (g) £ SD
Thoi gian wong (tit ca bot dén danh dau - Nursetime)
Thoi gian nudi (4t ddnh dau dén can do ting trudng - Growday)
Dién tich, thé tich thi nghiem:
Thé tich nude/bé thi nghiem (L)
Dién tich ao nuoi (m?)
Mat do ca:
Con/L
Con/m?
Thoi gian thuan ca (ngay)
Ti 1é c4 bénh sdng chung c4 khde (%)
Liéu tiém gay bénh ca (CFU/ca)
Mat do vi khuan bd sung vao dat ¢ bé cdm nhiém (CFU/mL)
S6 lugng ca thi nghiem (con)
S6 lugng ¢4 con song sot (con)
Ti 1é séng ca cudi thi nghieém:
Cam nhiém (SUREND, %)
Tang truéng (SURGROW, %)
Thai gian thi nghiém cam nhiém (ngay)

90
147
147
20,90 =+ 12,00
123 - 167

16.000,/16.000

0,26

10
35

1 x 108

1 x 10°

8.207
80

0,97

23

77
130
130
21,00 + 12,30
141 - 184
145,60 + 6,80

2.000

5.838
5.192

88,93
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2.4. Thi nghiém nuéi chung danh gia tinh
trang tang trudng

Téng cong c6 5.838 ca thuoc 130 gia dinh sau
danh dau dugc tha nudi trong ao 2.000 m?, muc
nude 1,5 m, mat do trung binh 3,1 con/m? (Bang
1). C4 dugce cho an thitc an vién ca tra (24 - 32%
dam). Hang ngay cho &n 2 1an vao lic 7 gio va 16
gio. Khau phan an 1a 4 - 5% khdi lugng than trong
2 thang dau, 3 - 4% khéi lugng than tit thang thi
2 dén thi 5 va 2 - 3% khdi lugng than khi ca trén 5
thang tudi. Céc ki thuat nuoi khac duge ap dung
theo qui trinh da dugc hoan thién cho danh gia
ting truéng cho chon giéng tai Vien NC NTTS
II. Do chiéu dai téng va can khéi lugng ting ca
thé (5.192 c4 thé) khi ca nuoi sau 146 ngay.

2.5. Thu thap va xi li sb liéu

Thi nghiém nuoi tang trudng: Mo hinh tuyén
tinh hén hop ca thé duge sit dung udc tinh céc
thanh phan phuong sai tinh trang khéi luong
(HW) va chiéu dai (HL) lac thu hoach bao gom
03 = phuong sai di truyén cong gop, o3 la
phuong sai &nh hudng clia moi truong chung, o4
14 phuong sai sé du va phuong sai kiéu hinh o3
= (72A + O’% + O’% 14 Khoi hI(_jIlgijk] =n 4+ fi1x
Nursetime; + 1 + S2x Growday; + ca théy + ca
me; + e (Mo hinh 1). Trong do: Khoi lugngja
12 khéi lugng ciia cé thé k khi thu hoach, p 1a
trung binh cia quan thé, 3; 1a hé s6 hoi quy clia
hiép bién thoi gian wong cho dén khi danh dau
(Nursetime), B2 1a hé s6 hdi quy cta higp bién
thoi gian nuoi tang trudng (Growday), ca théy 1a
anh huéng ngau nhién clia cé thé k, ca mej 1a anh
huéng clia moi trudng wong rieng ré dén danh dau
va ejj0 14 anh hudng ngau nhien cta s6 du. He s6

oA
0% + 04+ 0%
va anh hudng clia moi tru;dng uong riéng ré dugc
9¢

di truyén dugc uéc tinh 1a h? =

uéc tinh 1a ¢? = 5. Tuong ty cho

Ji + 0(23 +og
tinh trang HL. D6i véi tinh trang ti 16 séng ting
trudng (bién dang nhi phan ma héa séng: 1, chét:
0 tai thdi diém lic thu hoach) st dung mo hinh
(2) bén duéi dé wée tinh thong s6 di truyen.

Thi nghiém cadm nhiém: Tinh trang ti 1 séng
thong qua kha niang séng/chét (SUR) theo ca thé
trong thi nghiém cAm nhiém (bién nhi phan) ma
héa séng 1a 1 va chét 13 0 ltc kiém tra. Tinh trang
thoi gian song theo ca thé tinh theo gid (TIME,
bién lién tuc), néu ca thé con song tai mot thoi

diém c#t ngang trong thi nghiem thi duge méa hoa
bing thdi gian sbéng trong toan bo thi nghieém (la
528,5 gi) va néu chét tai thoi diém trudc thoi
diém cit ngang trong thi nghiém thi lay thoi gian
ca song dén thoi diém thuc té d6. Céc tinh trang
SUR va TIME dugc tinh tai ba thoi diém trong
qué trinh cAm nhiém lan lugt 14 thoi diém téng s6
cé thi nghiem séng 50%, 25% va cudi thi nghigm
véi ti 1e sdng 0,97% tuong tng 14 SUR50, SUR25,
SUREND va TIME50, TIME25 VA TIMEEND.
S6 lieu duge xit 1y bang phan mém ASReml V3
(Gilmour & ctv., 2014). Mo hinh tuyén tinh hén
hop ca thé duge diing dé ude tinh cac thanh phan
phuong sai cac tinh trang, nhung khong bao gom
"cd me" 1& &nh huéng ctia moi trudng wong riéng
ré dén danh dau do md hinh khong wéce tinh duge
néu c6 bao gom (0 = phuong sai di truyén, og
= phuong sai s6 du va phuong sai kiéu hinh, o3
=02 + o) layijx =1 + Bix tudi danh daw; +
bé; + cé thé, + ej (Mo hinh 2). Trong dé: yijx
12 tinh trang (séng hodc chét, SUR) va thai gian
chét (TIME) ctia c& thé k & cac cit ngang va khi
két thic thi nghiém cdm nhiém, p 1 trung binh
cia quan thé ca thi nghiém, £, hé s6 hoi quy ciia
higp bién ‘tudi danh daw’, bé; la anh hudng cb
dinh ciia hai bé thi nghiém, ca thé 1 anh huéng
ngau nhién ciia ca thé k va ej 1a anh hudng ctia
s6 du. He s di truyén cla tin2h trang ti 16 sbng
N NP z <12 oG
va thai gian song la h* = L 4ol
Uéc tinh tuong quan di truyén cac tinh trang:
Tuong quan di truyén (ra) giita hai tinh trang

HW va HL dugc w6e tinh theo cong thic ray =
012

NGENCA
ctia d&nh huéng di truyén cong gop ctia hai tinh
trang, 02 va o3 lan lugt 14 phuong sai dnh hudng
di truyén cong gop ciia tinh trang 1 va 2 theo mo
hinh todn (1) (Falconer & Mackay, 1996). D6i véi
tuong quan di truyén (rg) gitta HW va cac tinh
trang khang bénh gan than mu (SUR50, SUR25,
SUREND va TIME50, TIME25 va TIMEEND)
giéng cong thiic (3) dugce sit dung véi phuong sai
va hiép phuong sai gidng mo hinh toan (2).

. Trong do6: 012 1a hiép phuong sai

3. Két Qua va Thao Luan

3.1. Thong tin cd ban vé cac tinh trang khao
sat

Két qud qua hai thi nghiem tham do (thi
nghiém vé ti 1é ghép ca cohabitant: c4 thi nghiém
va thi nghiem litu bd sung vi khuan vao bé
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cam nhiém sau hai ngay cho ca cohabitant va
cé thi nghigm s6ng chung) cho théy: (1) tilé chét
tuong tng cho 2 ti 1&é ghép ca cohabitant (50%
va 35%) 1a 20,0%, 31,1% va (2) ti le chét tuong
ting 2 lidu b6 sung vi khuan (10° CFU/mL va 108
CFU/mL) 1a 73,5% va 93,0%. Két qua cho thay
ti le ghép ca cohabitant : c4 thi nghiem 35%: 65%
va lidu bd sung vi khuan 105 CFU/mL vio bé thi
nghiém vao ngay thit 2 sau khi cho ca cohabitant
sbng chung véi ca thi nghiém 13 phit hgp cho thi
nghiém cadm nhiém chinh thic. Qua thi nghiem
cdm nhiém chinh thic cic gia dinh ca gidng,
he s6 bién thien (CV) tinh trang khang bénh
gan than mu thong qua cac chi tiéu sdng/chét
(SUR) va thoi gian song (TIME) theo céc cét
ngang & t1 1é séng 50%, 25% va cudi thi nghiem
vdi ti 1e séng 0,97% (SUR5S0, SUR25, SUREND
va TIMES50, TIME25, TIMEEND) tuong tng la
109,14%, 141,84%, 508,25% va 58,42%. 56,66%
va 34,94%. Két qua cho thiay CV ctia TIMES50,
TIME25 va TIMEEND thap hon CV ciia SUR50,
SUR25 va SUREND. Nguyén nhan do tinh trang
TIME ciia cac gia dinh theo déi theo 3 gid/lan,
trong khi SUR ciia céc gia dinh tai thoi diém
cit ngang tinh theo sb lugng c4 thé chét tai thoi
diém cit ngang d6 nén miic do bién thién ciia tinh
trang TIME thap hon SUR tai céc thai diém. He
s6 nay cho tinh trang ti lé séng ldc thu hoach
sau nudi ting trudng (SURGROW) la 35,27%
(Béng 2). Nguyen & ctv. (2019b) cong bd CV
cho SUR60 cubi thi nghiem cao hon (80,2%) trén
cling quan thé ca tra chon gidng khang bénh gan
than mu & thé he bé me GO.

3.2. Hé sb di truyén céac tinh trang khio sat

Uéc tinh bing mo hinh tuyén tinh c¢6 bao gdm
anh hudng mai truong chung (c?), hé s6 di truyén
(h?) cho HW va HL cho quan thé G1 trong nghién
citu nay ¢ mic cao tuong ung la 0,48 + 0,17 va
0,47 £ 0,18 va khac zero c6 y nghia théng ké
(Bang 3). Két qua nay cho thiy néu chon loc
nang cao tdc do tang trudng thi hiéu qui mang
lai sé cao. h? cho HW trong nghién citu nay trén
G1 cao hon h? cing quan thé chon giéng khang
bénh gan than miu nhung & thé he bé me GO la
0,35 + 0,12 (Trinh & ctv., 2016). He s6 nay cho
HW ciing cao hon véi s6 lisu x 1y trén quan
thé ca tra khac chon gidng nang cao tdc do ting
truéng qua 3 thé hé tai Viet Nam 0,34 + 0,04
(Nguyen & ctv., 2019a). Anh huéng moi trudng
chung (c¢?) cho HW va HL trong nghién cttu nay
(0,18 + 0,07 va 0,23 £ 0,08) khac zero ¢6 ¥ nghia

théng ké va ciing nam trong khoadng cong bd cho
2 tinh trang nay & cting quan thé c4 tra nhung 6
thé he khac (Trinh & ctv., 2016; Nguyen & ctv.,
2019a).

Mo hinh toan st dung trong nghién cttu nay c6
diéu chinh &nh huéng khong dong nhat vé thoi
gian sinh san cla cac gia dinh nhim uwéc tinh
cac thong s6 di truyén chinh x4c. Tuy nhién, viéc
sinh sdn ciia cidc gia dinh khong ddng nhat vé
thai gian ciing 14 han ché trong nghién cttu nay.
Véi s6 luong gia dinh half-sib dat dugc cho sb
lieu cdm nhiém bénh gan than mu la 58, ching
toi da st dung mo hinh tuyén tinh khong bao
gdm anh huéng moi truong chung (c?) dé xit Iy
s6 lieu. Cach tiép can nay ciing phit hop khi Pham
& ctv. (2021b) cing da thi nghiém mo hinh cé
va khong ¢? cho xit 1y s6 lieu khang bénh gan
than mu trén quan thé c4 tra da chon loc theo
tinh tang ting trudng qua 3 thé hé, cho u6c tinh
hé s di truyén véi sai sé thap hon. h? cho tinh
trang khang bénh thong qua séng/chét (SUR) &
miic trung binh, cao va thap tuong ting 13 0,20,
0,40 v& 0,13 cho cac cit ngang SUR50, SUR25 va
SUREND. Trong khi d6, h? cho tinh trang khang
bénh thong qua thdi gian séng (TIME) c6 he sb
di truyén & mic trung binh, cao v trung binh
tuong tng 1a 0,25, 0,39 va 0,35 (Bang 3). Két qua
nay cho thay & cat ngang ti 1¢ song 25% (SUR25
va TIME25) c6 hé s6 di truyén cao nhat. Tat cac
gia tri h? vita néu déu khéc zero cé ¥ nghia théng
ké. Véi hé s6 di truyén nay cho phép chiing ta két
luan hiéu qud mang & mic trung binh dén cao
néu ching ta thuc hién chon loc cho tinh trang
khang bén gan than mii. h? cho SUR trong nghién
cttu nay ¢6 cao hon gia tri udc tinh cing mo hinh
toan trén cling quan thé chon giéng khang bénh
gan than ma & thé he GO véi ti lé sdéng & 60,9%
(0,19; Nguyen & ctv., 2019b) va trén cic quan thé
chon giéng tang trudng khi cdm nhifm bénh gan
than mu véi ti 1é séng 6 8,0 - 11,8% (0,11 - 0,13;
Pham & ctv., 2021b). h? cho tinh trang thoi gian
chét (TIME) nhung theo ngay ciing cho gia tri
udc tinh cao hon SUR, 0,23 so véi 0,19 (Nguyen
& ctv., 2019b). Khi t{ l¢ séng gidm dan dén cudi
thi nghiem thi h? ciing thap hon, didu nay thay
rd trong két qui cdm nhidm WSSV trén tom thé
chan trang khi ti 1é séng gidm tit 92,1% xudng
42,8% thi h? gidm tir 0,38 xuéng 0,01 (Trinh &
ctv., 2016).

Heé s6 di truyén (h?) cho ti 1¢ séng ltic thu hoach
sau nudi tang truéng (SURGROW) 6 mic trung
binh (0,23 £ 0,03) va khac zero c¢6 ¥ nghia thong
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Bang 2. Két qua vé gia tri va su bién thién cac tinh trang ting trudng va khang bénh cit ngang theo ti l&

sdng
L Gia .

. 5o ca Trung Do lech Heé s6 bién thién tri (.;1;?
Tinh trang quan the . 1l 2 ol N tri 16n
. ) binh chuan (CV, %) nho P
sat (don vi) (n) < nhat

nhat
HL (cm) 5192 38.45 3.49 9.07 21,00 48,50
HW (g) 5.192 868,40 279,10 32,14 104,00  1973,00
SURA50 (1/0) 8.207 45,64 49,81 109,14 0,00 1,00
TIMES50 (gio) 8.207 318,00 185,80 58,42 61,00 528,50
SUR25 (1/0) 8.207 25,55 36,24 141,84 0,00 1,00
TIME25 (gio) 8.207 237,00 134,30 56,66 61,00 528,50
SUREND (1/0) 8.207 0,97 4,93 508,25 0,00 1,00
TIMEEND (gis)  8.207 200,7 70,12 34,94 61,00 528,50
SURGROW (1/0)  5.838 88,93 31,37 35,27 0,00 1,00

*1. Péi vé6i tinh trang sdng/chét thi cac sé ligu trung binh, do lech chudn, hé s6 bién thién trong bang tinh toan theo ti 18

sébng clia cac gia dinh.

2HL: Chiéu dai; HW: Khéi lugng; SUR50, TIME50, SUR25, TIME25, TIMEEND: Khang bénh gan than mi; SUREND: Cam

nhiém, SURGROW: Tang tudng.

Bang 3. Cac phuong sai thanh phén, hé s6 di truyén wée (h?) va dnh hudng maéi trudng chung (c?) cho
tinh trang tang trudng va khang bénh gan than mu cit ngang theo ti 1& séng khac nhau

Tinh trang! Phuong sai thanh phan Heé s6 di truyén Hé s6 c?

: ox 0% oZ ol (h2, TB + se)  (TB + se*)
L) 3.07 151 7.83 830 048 £ 017 018 £ 0,07
HW 25.532,50 12.539,30 15.796,70 53.868,00 0,47 + 0,18 0,23 £ 0,08

od, 0%, o3

SURS50 0,05 ; 0,17 0,22 0,20 + 0,03 ;
TIMES50 7.404,37 ] 92.192,80 20.597.00 0,25 + 0,04 -
SUR25 0,05 - 0,08 0,13 0,40 + 0,05 -
TIME25 6.191,78 - 9.792,03  15.984,00 0,39 + 0,05 -
SUREND 0,33e3 - 0,21e2 0,24e~2 0,13 £ 0,03 -
TIMEEND  1.521.16 ; 2.601,33  4.122,5 0,37 + 0,05 ;
SURGROW 0,02 ; 0,08 0,10 0,23 + 0,03 ;

1HL: Chidu dai; HW: Khéi luong; SUR50, TIME50, SUR25,
Cam nhiém, SURGROW: Tang tudng.

ké (Bang 3). Gia tri nay gan tuong duong (0,27 +
0,03) véi cong bd ctia Nguyen & ctv. (2019a) ude
tinh trén quan thé ca tra khac chon giéng nang
cao toc do tang trudng qua 3 thé hé tai Viet Nam.

3.3. Tuong quan di truyén cac tinh trang khao
sat

Tuong quan di truyén (ra) thuan gita HW va
HL va gan tuyst doi (0,99 + 0,01; Bang 4) va
hai tinh trang ndy cé thé xem nhu 13 mot. rg
gita HW va SURGROW nghich va ¢ mic -0,13
+ 0,12, khac zero khong c6 ¥ nghia théng ké va
cho thiy chon loc nang cao HW c6 thé khong
anh hudng dén ti 1é séng lac nudi ting trudng. rq
gitta HW v6i HL va SURGROW & quan thé ca

TIME25, TIMEEND: Khang bénh gan than mu; SUREND:

tra khac chon giébng qua 3 thé hé nang cao toc do
tang trudng tai Viét Nam tuong tu tuong iing la
thuan cao (0,94 £+ 0,01) va thuan (0,27 £ 0,09)
dugce tim thiy (Nguyen & ctv., 2019a).

Tuong quan di truyén (rg) gitta HW véi
SUR50, SUR25 v SUREND thuan va thap tuong
ung 0,16, 0,10 va 0,37 va chi ¢6 rg gitta HW véi
SUREND khéc zero ¢6 y nghia thong ké (Bang 4).
Trong khi do, rg gitta HW véi TIMES0, TIME25
va TIMEEND thuan va cao hon tuong tng la
0,26, 0,33 v& 0,40 va tat ca cac gia tri rg nay khac
zero ¢6 ¥ nghia thong ké. rg gitta SURGROW va
SURS50, SUR25, SUREND, TIME50, TIME25 va
TIMEEND thuan va cling ¢6 chung xu huéng nhu
HW, dao dong trong khoang 0,10 - 0,39. Tat ca
céc gia tri rq nay khac zero c¢6 y nghia théng ke,
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ngoai trit gitta SURGROW vé6i SUREND. Tir két
qud nay cho thay, néu chon loc duge 4p dung cho
tinh trang khang bénh gan than mu thi c¢6 kha
nang mang lai mot phan hiéu qua hoic khong anh
huéng dén tinh trang ting trudng hay ti lé séng
sau nudi tang trudng & quan thé ca tra G1 nay.
rg xung quanh zero va thuan gitta HW va khéang
bénh théng qua SUR ciing di cong bd trén quan
thé khac chon giéng ting trudng G3 & Viet Nam
(0,16 - 0,19; Pham & ctv., 2021b) va khi xtt ly
chung G3 véi cling quan thé chon giéng khang
bénh gan than mu trong nghién citu nay nhung
thé hé bd me GO (0,03; Nguyen & ctv., 2019b).
Xu huéng nay ciing tim thay gitta HW va tinh
trang thoi gian song (TIME) theo ngay khi xtt 1y
chung G3 véi cling quan thé chon giéng khang
bénh gan than mu trong nghién citu nay nhung
thé he bé me GO (0,13; Nguyen & ctv., 2019b).
Tuong quan di truyén (rg) gitta tinh trang
khang bénh dang séng/chét (SUR), thai gian
song (TIME) & céac cit ngang & ti lé song 50%,
25% va cudi thi nghiem va gitta ching véi nhau
la tuong quan thuan va trong khoang 0,17 -
0,99 (Bang 4). Tuong quan gita 2 tinh trang
4 ciing thoi diém cit ngang gan nhu tuyét doi
(0,99 gitta SUR50 vdi TIMES0; 0,96 giita SUR25
véi TIME25) va cao (0,57; gita SUREND véi
TIMEEND). Trong cac rg gitta SUR cac cit
ngang (a), TIME cac cit ngang (b) va gitta SUR
véi TIME céc cit ngang (c) thi xu hudéng rg cao
hon & (b) trong khoang 0,87 - 0,92 va (c) trong
khoang 0,84 - 0,90 so v6i (a) 0,78 gita SURS50
va SUR25. Tuong quan rg cao cho SUR (0,80
- 0,99) gifta cac cit ngang trong qué trinh cadm
nhiém bénh dém tring trén tom thé chan tring
(Trinh & ctv., 2016). Trong nghién citu nay, riéng
SUREND c6 rg thap vé6i cing SUR va TIME &
cac cit ngang khac, trong khodng 0,17 - 0,39 v&
c6 3 trong 5 gia tri rq khac zero khong c6 7 nghia
théng ké. Két qua ndy cung véi hé s6 di truyén
thap ctia SUREND (0,13) & Bang 3 cho thiy, c6
thé ¢ tinh trang song/chét dang nhi phan 1/0 cubi
thi nghiém ma c6 ti 1& chét cao nhu thi nghiem
ctia nghién cttu nay (lén dén 99,03%) c6 thé lam
cho bién di di truyén thap va khi uéc tinh tuong
quan di truyén véi cic cat ngang khac ciing xay ra
tuong tw. Gjgen & ctv., (1997) nghién citu bénh
tren ca hoi va Odegard & ctv. (2011) nghién ciiu
cac mo hinh toan xt 1y s6 licu khang bénh thao
luan réng tinh trang khang bénh can dude xem
xét G ti 1e sébng xung quanh 50%, do néu dat ti l&
song thap hon thi mot s6 gia dinh khong con ca
thé séng ddn dén lam sai lech két qua & tinh trang
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sdng/chét. Trong nghién citu trén cac thi nghiem
cdm nhiém trén cac quan thé cé tra chon giéng
tang trudéng G3 va véi két qua phan tich trén
cling quan thé ca tra chon giéng khang bénh véi
nghién citu nay nhung & thé hé bd me GO, nhém
tac gid Pham & ctv. (2021a va 2021b) thao luan
rang thi nghiém cadm nhim nén két thic & ti le
song xung quanh 50% vi khi d6 c6 phuong sai
kiéu hinh v& hé s6 di truyén cao hon, c¢6 thé phan
anh dang tinh trang khang bénh gan than mu
hon. Ngoai ra, Pham & ctv. (2021a) ciing thao
luan ring mo hinh toan véi tinh trang thoi gian
song dén 50% c6 thé phan anh toét sy min cam
clia c& tra véi mam benh FEdwardsiella ictaluri
gy bénh gan than miu. Két qua nghién citu nay
cho thay phuong sai kiéu hinh (¢2) cho c& SUR
vd TIME c6 xu huéng gidm tit cit ngang 50%
sang 25% (0,22 so vdi 0,13 va 29.597,0 gid so
v6i 15.984,0 gid) va phuong sai di truyén (oZ)
gitt nguyén gitta SUR50 (0,05) va SUR25 (0,05),
nhung gidm gitta TIMES0 (7.404,37) va TIME25
(6.191,78). V6i két qui trong nghién ctu nay vé
cac thong s6 di truyén va cic thao luan clia cac
tac gid vita néu vé khang bénh trén ca hoi va
ciing tinh trang trén ciing hodc khic quan thé
ca tra, cho thiy véi ti lé chét trong thi nghiem
cao (99,03%) nhu hien tai, ching ta cé thé xem
xét chon céc tinh trang SUR50 hoic SUR25 hay
TIME50 dé wéc tinh gia tri chon gidng uwde tinh
(EBV) phuc vu cho chon loc.

4. Két Luan

Hé s6 di truyén tinh trang khang bénh gan
than mu trén quan thé chon giéng G1 thong qua
tinh trang song/chét va thoi gian séng theo gio
& cac cat ngang ti lé sdng 50% va 25% & muic ti
trung binh dén cao (0,20 - 0,40), cho thay kha
thi mang lai hieu qua trung binh dén cao néu
thuc hién chon loc trén tinh trang nay. Tuong
quan di truyén gitta cdc tinh trang khang bénh
nay tit cao dén gan tuyet déi (0,72 - 0,99) va co
thé xem xét wdc tinh gia tri chon giéng cho tinh
trang song/chét § cit ngang 50% va 25% va tinh
trang thoi gian séng theo gis & cit ngang 50%
phuc vu cho chon Igc. Chon loc theo tinh trang
khang bénh gan than mua c¢6 thé mang lai hiéu
qud moét phan cho khéi lugng va ti 1é song lic
thu hoach sau nudi thuong pham nhd vao tuong
quan di truyén thuan tuong tng 13 0,10 - 0,33 v&
0,32 - 0,39.

Loi Cam Doan

Ching t6i xin tuyén b6 khong c6 mau thuan
nao giita cac tac gia va dong tac gia clia bai bao.

L&i Cam On

Nghién citu dugce thuc hién trong khudn kho
dé tai “Nghién citu chon giéng ca tra khang bénh
gan than mu, 2019 - 2020” thudc chuong trinh
Cong nghé Sinh hoc Nong nghiép va Thuy san -
Bo Nong Nghiep va Phat trién Nong thon. Chan
thanh cam on céc anh chi thudc Vién Nghién cttu
Nuoi trong Thity san IT d& tao diéu kién cho nhém
nghién cttu thyc hién cac nghién cttu lién quan.
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ABSTRACT

Genetic parameters comprising heritability, genetic correlation and geno-
type by environment interaction (GxXE) for growth survival rate and body
colour at harvest were estimated on the 5 selective generation of red
tilapia grown in two environments, freshwater and brackishwater ponds.
A total of 116 full- half-sib families was produced as well as 4,432 and
3,811 tagged individuals were tested in freshwater and brackishwater
ponds, respectively. Genetic parameters were estimated by ASReml 4.1
software. The heritability for body weight and survival rate was high
while medium heritability for body colour in freshwater was observed.
The heritability for those traits of red tilapia in brackishwater. Together
with the figures in earlier publication on previous generations (G1 to
G4) in the same selective population, the expected medium to high re-
sponse acquires if selection is done for each trait. Genetic correlations
among harvest body weight, survival rate and body colour are insignifi-
cantly different and ranging from -0.25 to 0.37 (P > 0.05). These results
implied that selection on one trait do not influence on responses of the
other traits. GxE interaction for body weight and body colour between
two tested environments is mostly negligible with genetic correlations
ranging from 0.63 - 0.80 while it is important for survival trait (rgy =
-0.17 £ 0.40).

Cited as: Nguyen, S. V., Tran, P. H., Dang, T. V., & Pham, K. D. (2021). Genetic parameter
estimates for important traits on the fifth generation in red tilapia in Vietnam. The Journal of
Agriculture and Development 20(1), 49-57.
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Udc tinh céac thong sb di truyén mot sé tinh trang quan trong trén quan thé chon
gibng ro phi d6 thé hé thit 5 tai Vit Nam

Nguyén Van Sang*, Tran Hitu Phic, Dang Vian Trudng & Pham Ding Khoa
Vién Nghien Cttu Nudi Trong Thity San 11, TP. H6 Chi Minh

THONG TIN BAI BAO
Bai bao khoa hoc

Ngay nhan: 21/01/2021
Ngay chinh stta: 18/02/2021
Ngay chap nhan: 26/02/2021
Twu khoa

Mau sic

Ro phi do

Tang trudng

Thoéng s6 di truyen

Ty lé séng

*Tac gia lién hé

Nguyén Van Sang

TOM TAT

Nghién cttu thyc hién u6c tinh cac thong s6 di truyén bao gom hé s6 di
truyén, tuong quan di truyén va tuong tac giita kiéu gen vd moi trudng
(GxE) cac tinh trang tang trudng, ty 1& sébng va mau sic ro6 phi dé chon
gibng thé he thi nam sau khi nuoi & ao nuéc ngot va 16 man. Téng cong
¢6 116 gia dinh full- va half-sib dugc tao ra, 4.432 va 3.811 c4 gidng dugc
danh dau timg ca thé va tha nuoi danh gia cac tinh trang tuong tng
trong ao nuéc ngot va ao 1¢ min. Cac thong s6 di truyén duge wée tinh
bing phan mém ASReml 4.1. Hé s6 di truyén dat mtc cao cho tinh trang
khéi luong (0,42), ty 1é séng (0,58) va mifc trung binh cho mau sic (0,23)
nudi ¢ moi truong nude ngot, trong khi dé 3 tinh trang tuong ing & moi
truong nuée 1g 13 0,26; 0,26 va 0,29. Két qua ndy cling véi cac gia tri
cong bd § cac thé he trude cho thiy tiém ning chon loc mang lai hisu
qud tit trung binh dén cao cho timg tinh trang. Tuong quan di truyén
khéc zero (0) khong c6 ¥ nghia théng ke (P > 0,05) dudc tim thiy gita
ba tinh trang (ti -0,25 dén 0,37) cho thiy chon loc nang cao mot trong
ba tinh trang sé khong dnh huéng dén hiéu qua cfia tinh trang con lai.
Tuong tidc GxE cho cic tinh trang ting trudng vA mau sic gitta hai moi
trugng nude ngot va lg man 1 khong dang ké (véi he sé tuong quan 0,63
- 0,80), nhung tuong tac dang ké cho tinh trang ty lé séng giita hai mai

Email: nvsangumb@gmail.com

1. Dat Van bé

Ca 16 phi dd va van 1a 2 déi tugng nudi nude
ngot cha lyc sau ca tra véi san lugng ndm 2020
dat 260.000 tin (Nguyen, 2021). C4 r6 phi do
hien dudc nudi tap trung chit yéu & Nam Bo.
Tuy nhién, nghé nudi ca ré phi dé hién con nhiéu
han ché vé chit lugng con gibng. Thit nhat, ting
trudng kém, ca ro phi dé nuodi bé hodc nuodi dang
quan sau 6 thang chi méi dat trung binh 500
g/con, chi bing 80% so v6i c4 16 phi vin dong
GIFT, do d6 hiéu qua kinh té chua cao. Thit hai,
siic sébng thap, con gidbng dé bénh, ty 1é hao hut
cao (ty le chét 1a 35% vao nam 2014) va c6 thoi
diém ty 1é hao hut len téi 70% tit giai doan ca
gidng dén khi thu hoach, lam ting chi phi sin
xudt, nghé nuoi dat hieu qua kém (Trinh & ctv.,
2016). Thit ba, ca ro phi dé hién nay c6 mau
sic khong thuan nhét, doi khi 1&n nhiéu dém
den, chua phii hop thi hiéu ngusi tieu dung. Thi
truong ludn wa chudong va trd gia cao hon cho

trudng nuo6i duge tim thay (ry = -0,17 &+ 0,40).

nhing c4 thé c6 mau hong phan hoan toan, khong
1&n dém den.

C4 16 phi dé chon giéng tai Vien Nghién ctu
Nuoi trong Thuy san IT (Vien 2) c¢6 ngudn goc
tit cac dong ca Ecuador, Dai Loan, Malaysia va
Thai Lan. Chuong trinh chon gidng c4 16 phi dé
tai Vién 2 dya trén ly thuyét di truyén s6 lugng
da dugc ching minh 1a cach thic khoa hoc va
c6 hieu qua nhim nang cao cic tinh trang mong
mudén. Hé s6 di truyén uéc tinh cho tinh trang
ting trudng dao dong tit miic trung binh dén cao
qua céc thé he chon gidng thit 1 dén thit 4 (G1
- G4) 14 0,19 - 0,35 va cho tinh trang mau sic
(theo 3 mitc ddm den: khong dém, ddém {t, dom
nhiéu) ¢ mic trung binh dén cao (0,27 - 0,33) khi
nudi ¢ moi trudng nude ngot. Trong moi trudng
nudi nuée man, hé sé di truyén wdc tinh dat miic
trung binh cho tinh trang tang trudng 0,26 - 0,28
(G1-G2) va vé mau sdc § mic trung binh dén
cao (0,30 6 G1 va 0,24 ¢ G2). Két qua danh gia
tuong tac kidu gen va moi trusng (GxE) clia ca
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hai tinh trang (ting trudng v mau sic) thong
qua hé sb tuong quan clia cling tinh trang danh
gid ¢ 2 moi trudng nudi nuée ngot va 1¢g man G
mitc 0,67-0,85 titc tuong tac yéu (G1 - G2) cho
tang trudng (Trinh & ctv., 2016). Muc tiéu cla
nghién cttu nay la danh gia tinh én dinh ciia hé s6
di truyén, khing dinh tuong tdc GXE cho hai tinh
trang ting truéng va mau sic, kha ning di truyen
tinh trang méi quan tam 13 t 16 sébng nudi & ca
2 moi truong nude ngot va 1¢g man thyc hién trén
quan thé chon giéng thé he thit 5, phuc vu cho
dinh huéng chon loc lau dai va cung cip gidng
phuc vu san xuét tai Viet Nam.

2. Vat Liéu va Phuong Phap Nghién Cdu

2.1. Nubi vd bd me G4, ghép cip cho sinh san,
Ap va uong riéng ré dén kich ¢3 danh diu

Ca b6 me da chon loc ting trudng nhanh thé
hé G4 duge nudi vo theo qui trinh san xuét gidng
cé 1o phi dé duge hoan thién tai Vien 2 (Trinh &
ctv., 2016). Khi ty lé ca cai sdn sang dé la 64,3%,
ty 1é ca dyc sin sang dé 1a 100% va khéi lugng
trung binh tuong tng 1 499 g vi 816 g thi tién
hanh cho sinh san. Ky thuat lya chon ca duc, ca
cai thanh thuc va phuong phap ghép cip dé san
xuat gia dinh full- v& half-sib dua theo phuong
phap sdn xuat giéng trong chuong trinh chon
giéng ro phi dong GIFT (WFC, 2004). Két qua
sau 29 ngay ghép cap (tu ngay 4/1 - 2/2/2018)
da thu dugc 196 gia dinh ca ro phi dé G5 (thé he
thit 5) theo 7 dgt sinh sén tit 116 c4 me va 63 ca
bd. Trong d6, c¢6 10 gia dinh cliing cha cling me
(full-sib) va khong c6 cting cha khéac me (half-sib)
va 53 gia dinh cé ciing cha khac me thit 2 (half-sib
2).

Tritng thu tinh duge thu, ap nd vA wong riéng
ré theo gia dinh dén kich c¢d danh dau. Sau thoi
gian wong trung binh 1a 105 ngay (dao dong trong
khodng 74 dén 130 ngay), ca gibng c6 kich cd
trung binh 7,9 g theo khdi lugng (+ SD = =+
3,6), 7,6 cm chiéu dai tong (£ 1,2), 6,0 cm chiéu
dai chuan (£ 1,3) va 2,3 cm chiéu cao than (&
0,6) dugc danh dau tit PIT (Passive Integrated
Transponder) theo timg ca thé.

2.2. Danh diu, nudi danh gia cac tinh trang &
hai méi trudng nudi nudc ngot va 1¢ man

Déi véi cac gia dinh c6 s6 lugng ca thé dat kich
¢5 ca gibng nhé hon 60 con thi danh dau PIT
hét s6 lugng va sd gia dinh con lai danh dau 60

con/gia dinh. Tha nudi danh gia ting trudng ao
nudi nude ngot 4.432 ca thé da danh dau PIT tai
Trung tam Quéc gia Gidng Thiiy sdn Nudc ngot
Nam Bo, Tién Giang trong mot ao 2.000 m?, do
sau nude 1,5 m va 3.811 cé thé trong ao nudc lg
min tai Trai Thyc nghiém Thiy sdn nuée 1g Nam
Song Hau, Bac Liéu trong mot ao 2.000 m?, do
sdu nuée 1,5 m. D6 man nuée trong ao nudi 1g
min trung binh 17,4%o, cao nhat 22,5%0va thap
nhit 12,0%o0. Cho ca an 3 - 5% khéi lugng than
béng thitc #in vién cong nghiép & nhiéu vi tri khac
nhau trong ao nuoi dé giam thiéu kha nang anh
hudng ctia thic an lén cac tinh trang khéo sat.
Suc khi lién tuc trong ao nudi. St dung dinh k¥
ché pham vi sinh nh&m cai thién chit lugng nude
ao nudi. Thay nudc 2 1an/théng va thay lien tuc
hang ngay trong thdi gian tridu cuong, mdi lan
thay 30% thé tich nuéc ao. Theo dbi cac chi tieu
thiy 1y héa nudc ao nudi nhu oxy hoa tan, pH va
nhiét do. Khi ca hét thoi gian nudi ting trudng,
phan biét dugc ca duc va ca cai, tién hanh thu
thap sb liu cho tinh trang tang trudng, mau sic
va ty lé séng.

2.3. Thu thap va xit 1y sb liéu
2.3.1. Thu thap sbé liéu

Sau gan 6 thang (162 - 175 ngay) nudi trong
ao nudc ngot va hon 5 thang (156 - 162 ngay)
nudi trong ao nudc 1¢ man tién hanh thu hoach
thu thap s6 lieu. C4 dudc gay mé bing ethylene
glycol monophenyl ether nong do 0,25 ppm. Ting
ca thé duge truy dau tit PIT; ghi nhan gi6i tinh
(duc, cai); chidu dai tdng, chidu dai chuan, chiéu
cao than, chiéu rong (day than) dugc do bing
thuée va thuée kep dén 1 mm; khdi luong dudge
can dén 0,1 g; ty le sdbng dugc ghi nhan tuong
tng 1a “0” va “1” néu ca thé d6 da chét va con
sdng lic thu hoach; mau sic duge danh gia bing
mat thudng sy hién dién ctia dém den trén bé
mit cd thé, duge ghi nhan theo ba mitc do 1a (1)
“khong dém”, (2) “it dém” (< 5% dien tich be
mit co thé) va (3) “nhiéu dém” (> 5% dien tich
bé mit co thé). Tinh trang mau sic duge chia
lam 2 nhém la ‘dat’ (khong dom va it dom) va
‘khong dat’ (nhiéu dém).

2.3.2. X1t ly s liéu

Phuong sai thanh phan va hé sb di truyén
cac tinh trang khao sat

S6 lieu duge luu gitt va kiém tra bing phan
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mém Microsoft@® Excel 2010. Mo ta théng ke
béng phan mém R (V 3.4.4). Mo hinh tuyén tinh
hén hgp ca thé (animal linear mixed model) (Mo
hinh 1) duge diing dé wéc tinh cAc thanh phan
phuong sai bing phan mém ASReml phién ban
4.1 (Gilmour & ctv., 2015) va tit d6 udc tinh céc
thong s6 di truyén clia tinh trang ting trudng
(chiéu dai, khéi lugng lic thu hoach):

Tang tl"u’éngUkl =pn + B X tudi cd; + Pax
(tudi c4)? + gidi tinhj + ca thé, + cé me; + ejja
(1).

Trong do:

Tang trudng;ja la tang truéng khi thu hoach
clia cé thé k.

1 la gia tri trung binh ciia quan thé.

B1 14 hé s6 hodi quy clia hiép bién ‘tudi ca’.

tudi ca; 1a anh hudng c¢b dinh cla tudi i cla
timg ca thé tinh tit ngay ca duge dé ra dén ngay
thu hoach 1én tang trudng.

B2 13 he s6 hoi quy bac hai (quadratic regres-
sion) ctia hiép bién binh phuong tudi ca ‘(thoi
gian nuoi)?’.

(tudi ca)? 1a d4nh hudng cd dinh bac hai clia
tudi i ciia ting ca thé tinh tit ngay ca duge dé ra
dén ngay thu hoach lén tang trudng.

gidi tinh; 1a &nh hudng ¢6 dinh cta gidi tinh j
(duc ho#c cai) len tang trudng.

cé thé, 13 4nh hudng di truyén cong gop cla
ca thé k.

cé mep 1a Anh hudng ctia méi trusng chung (en-
vironmental effect common to full-sibs, ¢?) clia
cac ca con cla cung mot cid me 1.

ejjii 14 dnh hudng ctia s6 du.

D&i v6i tinh trang nhi phan mau sic
(“dat”/"khong dat”) va ty le song (“song”/ chét”),
phuong trinh tuyén tinh ca thé hon hop sit dung
ham logit (logit link function, phan mém tuy
chuyén s6 lieu sang dang logarit trude khi phan
tich), véi 4nh hudng ¢ dinh la ‘gidi tinh’, ‘tudi
c&’, ‘tudi danh dau’ va anh huéng ngiu nhién 13
‘c4 thé’. ‘Tudi danh dau’ la 4nh hudng c6 dinh
ciia tudi clia timg cé thé tinh tit ngay ca duge dé
ra dén ngay danh dau tu PIT.

Mau sécije = g+ [1x tudi cai + Box (tudi
Cé)l2 + gidi tinhj + ca thék + €ijkl (2)

Ty le song;; = p + B1x tudi danh daw; + cé
théj + ¢; (3).

Céc thanh phan phuong sai bao gom 42 1a
phuong sai di truyén cong gop, 62 la phuong sai

anh hudng moi trudng uong rieng ré dén kich cd
danh diu, 62 14 phuong sai s6 du va 62 1a phuong
sai kidu hinh dugc uéc tinh bing cdc mo hinh
néu trén. He s6 di truyén (heritability, h?) duge
dinh nghia 13 ti s6 gifta phuong sai clia gia tri di
truyén cong gop (additive genetic variance, o3 )
va phuong sai kidu hinh do dac dugc cta tinh
trang chon loc (phenotypic variance, o3). Tinh
trang c6 hé s6 di truyén cao dong nghia véi viéc
kidu hinh duge do dac ude doan t6t cho kidu gen
cua tinh trang dé va ngugc lai.
D6i v6i tinh trang tang trudng (chiéu dai, khoi
lugng ltc thu hoach), he s6 di truyén (h?) duge
2
% (4).
oy o0& +og
2
00% (5), khong

tinh theo cong thitc h? =

Doi v6i tinh trang mau sic —;
R A TOE
bao gdm anh hudng c2.

2
Ty lé song h? = A 5 (6) do khong
i

o3 + 03 x T
bao géom anh hudng c? (vi mé hinh toan khong
hoi tu duge) va khi st dung ham logit thi o dugce

c6 dinh bang 1.

Anh hudéng ¢? clia moi trudng uong nudi rieng
ré clia tinh trang tang trudng (chiéu dai, khoi
lugng ltic thu hoach) dugc tinh theo cong thiic ¢?
o2 +oitop

Tuong tac kiéu gen - méi trudng (tuong
tac GXE)

Tuong tic GXE ciia quan thé G5 nudi trong
hai méi truong nudc ngot va 1¢ man duge danh
gia thong qua tuong quan di truyén (r,) clia tinh
trang (chiéu dai, khoi lugng, mau sic va ty 1e
sdng) khi thu hoach gifta hai méi truong va tuong
quan di truyén duge tinh theo cong thic: ry =

72 ().
Vet vt

Trong do6 012 1a hiép phuong sai clia anh hudng
di truyén cong gop ctia khdi lugng thu hoach
trong hai moi trusng nudi, o7 va o3 lan lugt 1a
phuong sai clia anh huéng di truyén cong gop clia
tinh trang (chicu dai, kh6i lugng, mau sic va ty
lé séng) thu hoach trong moi trudng nude ngot va
moéi trudng nudc 1¢ min va duge ude tinh bing
mo hinh hai bién v6i céc bién c¢d dinh va ngiu
nhién tuong ty nhu mo t4 trong mo hinh (1), (2)
va (3) tuong tng cho ting tinh trang thu hoach
(chidu dai, khéi lugng, mau sic va ty lé song).
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Tuong quan di truyén cé thé duge tinh toan bing
phan mém ASReml 4.1 (Gilmour & ctv., 2015).

Tuong quan di truyén (genetic correla-
tion, rg) gia cic tinh trang kho sat

Tuong quan di truyén (genetic correlation, ry)
cho biét mdi tuong quan di truyén ctia hai tinh
trang quan tam bao gdm chiéu dai, khéi lugng,
mau sic va ty 16 séng trong titng moi trudng nuoi.

3. Két Qua va Thao Luan

3.1. Gia tri kiéu hinh cac tinh trang nghién
ciu

Khi thu hoach sb lugng cac cé thé con song
thuoc day da 116 gia dinh con cho 2 méi trusng
nudi. S6 lugng, khéi lugng trung binh va ty 1é séng
trung binh tuong tng cho 2 moi truong nudc ngot
va 1o miin 1a 3.470 ca thé, 473.3 g, 78,3% va 3.231
cé thé, 434,4 g va 84,9%. Chiéu dai tdng va chuan
trung binh tuong ng cho 2 moi trudng nuée ngot
va lg man 1a 27,7 cm va 22,8 cm, 27,3 cm va 22,5
cm (Béng 1). Nhin chung, cac chi tiéu tinh trang
tang trudng khi c4 nuoi nudc ngot bao gom khoi
lugng, chiéu dai téng, chiéu dai chuan la cao hon
so véi cd nudi nuée 1g mian. Ty 1é séng ctia G5
- nudc ngot (78,3%) thap hon ty 1@ sdng clia G5
- 1¢ man (84,9%) két qua nay phit hgp vé6i bao
céo trén ciing quan thé chon giéng nhung & thé
he trude, G1 - nude ngot (65,0%) va G1 - 1¢ mén
(66,7%) 1a ca nuodi trong moi trudng nuée min co
ty 1é séng cao hon nudi trong moéi trudng nuse
ngot (Trinh & ctv., 2013). Ty lé ca ¢6 mau sic
“dat” va mau sic “khéng dat” tuong tng cho 2
moéi trudng nudc ngot va g man 13 99,0%, 1,0%
v 82,0%, 16,0%.

Hé s6 bién thien (CV, %) 1a mot dai lugng quan
trong diing dé nghién cttu mitc do bién di va dic
biét khi can so sanh mtic d6 bién di clia tinh trang
gitta cac nhém, cac quan thé hay céc loai khac
nhau hoac gitta cac tinh trang khac nhau trong
cling mot loai (Tran & Dang, 2005). Trong nghién
cttu ndy, gia tri CV ciia khéi lugng thu hoach cao
G ca hai moi truong ao nudi nudc ngot va nude 1g
min 1an lugt 25,7% va 29,1%. Ty lé sdng c6 gia
tri CV cao & ao nudi nude ngot 32,6%, trong khi
cac tinh trang ting trudng khac va ty 16 séng clia
ao nudi nude 16 man c6 gia tri CV thap hon (8,8
- 12,2%). He s6 bién thien ciia tinh trang khoi
lugng nam trong khoang bao céo ca ro phi do cac
thé he G2, G3, G4 (dao dong 21,7 - 30,1%; Trinh
& ctv., 2017). He sb bién thién tinh trang chiéu

dai téng va chiéu dai chuan thap nhit & ca hai
moi truong nudi (9,0 - 9,5%) va 8,8 — 9,8%).

3.2. Hé s6 di truyén cac tinh trang nghién ctu

Céac thanh phan phuong sai va he s6 di truyén
cia tinh trang ting trudng (thong qua khoi
lugng), mau sic va ty lé song tai thai diém thu
hoach ciia thé he G5 dugc trinh bay tai Bang 2.
Hé s6 di truyen udc tinh (h?) ctia khéi lugng thu
hoach dat ¢ mic cao (0,42) 6 nude ngot va trung
binh (0,26) 6 nuéc 1g min, khéc biet ¢6 ¥ nghia
thong ke so vé6i 0 (zero). He s6 di truyén cho khoi
lugng lic thu hoach & nghién cttu nay trén thé
hé G5 & nuée ngot cao hon § cac thé he trude
(G1: 0,35; G2: 0,22; G3: 0,19 va G4: 0,29) va &
nudc 1g min 1a tuong duong véi cac thé he trude
(G1: 0,28; G2: 0,33) (Trinh & ctv., 2013; Trinh
& ctv., 2017). Véi he s6 di truyén cho tinh trang
khéi Iugng lac thu hoach & miic trung binh vi cao
qua cic thé he tit 1 dén 5 cho thay tiém ning cai
thién di truyén sé ¢ mitc trung binh va cao néu
ching ta cho chon loc cho tinh trang nay. Anh
hudng clia moi trudng wong nudi rieng ré (c?) len
khéi lugng lac thu hoach & ca 2 moi trudng & miic
thap va khac biét khong c6 ¥ nghia so véi zero
(0,05 £ 0,03 va 0,05 & 0,03). Gia tri c? § mitc cao
hon va khéc zero ¢6 ¥ nghia théng ké duge cong
bd & céc thé he truée G1 - G4 trén ciing quan
thé chon gidng (0,07 - 0,17; Trinh & ctv., 2013;
Trinh & ctv., 2017). Theo Bentsen & ctv. (2012),
anh hudng ctia moi truong c¢? trén cé ro6 phi vin
dao déng trong khoang 0,08 - 0,21. Do d6, d6i véi
quan thé G5 thi 4nh hudng ¢? dudc cai thien nhd
thoi gian sinh san cac gia dinh, thoi gian uong
cac gia dinh dugc rit ngin nén giam thiéu anh
huéng c?.

Hé s6 di truyén wéc tinh (h?) trén tinh trang
mau sic ¢ mic trung binh (0,23) va (0,29) 6 nude
ngot va 16 man va khac biét c¢6 ¥ nghia thong ké
so v6i 0 (zero). He s6 di truyén nay nam trong
khoang cong bd trén ciing quan thé chon giéng
nhung & thé he trude & nude ngot G2-G4 (dao
dong 0,27 - 0,33) va nuée 1¢g man G1 - G2 (0,24 -
0,31). V6i he s6 di truyén cho tinh trang mau séc
lic thu hoach ¢ mic trung binh va cao qua céc
thé hé tit 2 dén 5 cho thiy tiém ning hicu qua
mang lai s& d mitc trung binh v cao néu ching
ta chon loc cho tinh trang nay. Thém vao dé, hé
s6 di truyén cao cling dugc cong bd trén quan thé
chon giéng ca ro phi do Progift tai Trung Qudc
(0,51) (Thodesen & ctv., 2013) cang hd trg cho
nhan dinh trén. He s6 di truyén udc tinh (h?)
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Bang 1. Gia tri kiéu hinh céc tinh trang khéo sat tai thoi diém thu hoach & hai méi trudng nuoi

Trung binh + Do

Mboi trudng nuoi  Tinh trang Don vi loch chudn SD Hé s6 bién thien CV (%)
Khdi iong z 1733 £ 121.9 5.7
Chiéu dai tong cm 27,7+ 25 9,0
Chiéu dai chudn cm 22,8 + 2,0 8,8
Nudc ngot Ty 1é song % 78,3 £ 25,5 32,6
Mau sic
Ua chuodng % 99,0
Khong % 1,0
Khoi uong o 4344 + 1264 29.1
Chiéu dai tdng cm 27,3 +£ 2,6 9,5
Chiéu dai chudn cm 225+ 22 9,8
Nuéc lg man  T¥ I song % 84,9 + 8.4 9,9
Mau sic
Ua chuong % 82,0
Khong % 18,0

Bang 2. Cac thanh phan phuong sai, hé s6 di truyén va 4nh hudng ctia moi trudng wong riéng
ré cac tinh trang khéo sat tai thoi diém thu hoach & hai méi trudng nudi

Tinh trang o3 o, od o3 h? + SE c? + SE
Nuéce ngot
Tang truéng 1235,7  987,6  6701,6 89249 0,42 £ 0,12 0,05 £ 0,05
Ty 1é séng 0,2 - 0,07 0,3 0,58 £+ 0,06 -
Mau sic 144,2 - 456,4 600,6 0,23 £ 0,05 -
Lg méan
Tang truéng  867,7 1.067,9 9.350,2 11.286,0 0,26 £ 0,09 0,05 £ 0,03
Ty lé song 0,0009 - 0,1 0,1 0,26 £+ 0,04 -
Mau sic 488,2 - 986,8 1475,0 0,29 £ 0,05 -

trén tinh trang ty lé sdng dat ¢ mic cao & moi
trudng nude ngot (0,58) va & muc trung binh &
moi truong nude 1¢g man (0,26) va khac biét c6 ¥
nghia théng ké so véi 0 (zero). Chua c6 cong bd
hé s6 di truyén tinh trang ty 1é séng trén ca r6 phi
db & cac thé hé chon giéng truée, nhung & ca tra
va tom st thi hé s6 di truyén nay tuong tng ciing
6 mic trung binh (0,27; Nguyen & ctv., 2019) va
mtc cao (0,34 - 0,45; Nguyen & ctv., 2020). Tinh
trang ty lé séng rat quan trong quyét dinh dén
hiéu qua ctia nghé nusi, nén véi hé sé di truyén
trung binh v& cao ¢ quan thé ro phi do chon gidng
G5 cho théay tiém nay chon loc mang lai hiéu qua
cua tinh trang nay.

3.3. Tuong quan di truyén giita cac tinh trang
nghién ctu

Béang 3 thé hien tuong quan di truyén va kiéu
hinh cac tinh trang tang trudng, mau sic va ty 1&
song nghién citu trong moi trudng ao nudi nude

ngot va 1¢ man trén quan thé chon giéng thé he
G5. Tuong quan di truyén thuan va gan nhu tuyét
ddi gitta chidu dai tong va chuan (0,98 - 0,99),
cho théy ching ta c6 thé chon mot trong hai chi
tieu trong tuong lai cho wdc tinh cac thong s6 di
truyén va chon loc. Tuong quan di truyén thuan
va cao dudc tim thiy gitta tinh trang khéi lugng
v6i chiéu dai t6ng va chidu dai chudn & ca 2 moi
trudng nuoéi (0,83 - 0,86), cho phép nhan dinh
néu chiing ta chon loc nang cao khéi lugng thi
cling nang cao chidu dai tuong tng hay néi cach
khac khong lam thay déi hinh dang ctia ca. Tuong
quan di truyén thuan hay nghich thip dudc tim
thay gitta tinh trang khoi lugng véi tinh trang
ty le song ¢ 2 moi truong nuodi (0,25 va 0,27) va
v6i mau sic (- 0,08 va 0,16) va tuong quan nay
khéc zero khong c6 ¥ nghia théng ke (P > 0,05).
Tuong quan di truyén nghich va thap (- 0,25 va
- 0,22) dugc tim thay gitta cdc tinh trang mau
sic va ty lé sébng tuong tng 2 mai trudng nudi va
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au sac

N

M

20,05 + 0,03
0,03 £ 0,04
0,06 + 0,04
0,04 + 0,04
0,01 £ 0,03
0,02 £ 0,03
0,01 + 0,03
0,01 £ 0,02

¢ sbng
20,04 £ 0,04
0,07 £ 0,05
0,08 + 0,05

hinh (trén dudng chéo) gitta cic tinh
Ty 1

eu

) va kié

€0

Chiéu dai chuan
0.84 + 001
0,96 + 0,00

=

huan — SE; dudi dudng ch
Khéi lugng  Chiéu dai tong
0,86 £+ 0,01

O C

0,86 + 0,07
0,83 + 0,08
0,25 + 0,14

(gia tri + sai s

en

Z

Tinh trang
Khoi lugng
Chiéu dai tdng

én quan thé G5

Moi truong

Bang 3. Tuong quan di truy

trang tr

0,98 + 0,01

Chiéu dai chuan

Nuéc ngot

0,32 + 0,15
0,87 + 0,01

0,31 £ 0,15

£

€ song

T§ 1

0,01 + 0,02
0,01 £ 0,02
0,07 + 0,03

0,87 + 0,01

Z

Khoi lugng
Chiéu dai tdng
Chiéu dai chudn

0,97 £ 0,00

0,86 + 0,07
0,83 + 0,08
0,37 + 0,42
0,16 + 0,15

0,99 + 0,01

Lg méan

0,15 + 0,43
0,14 + 0,16

0,19 + 0,37
0,15 £ 0,23

Ty lé séng

M

0,22 + 0,36

au sic

N

tuong quan nay khéc zero khong c6 ¥ nghia théng
ké. Két qua nay cho thay néu chon loc nang cao
khéi luong hay 1 trong 2 tinh trang kia thi khong
lam thay déi 16n cai thien di truyén 2 tinh trang
con lai. Day dudc xem 1 két qua cong bd dau
tién vé tuong quan gitta ting trudng véi mau sic
va ty lé séng trén ca ro6 phi dé. Tuong quan di
truyén thuan v thap, khac zero (0) c6 ¥ nghia
théng ké gitta khéi lugng véi tinh trang ty 16 séng
ciing dugc tim thiy trén ca tra qua 3 thé he chon
giéng (0,27; Nguyen & ctv., 2019) va thuan trung
binh va khéc zero (0) c¢6 ¥ nghia théng ke gifta
2 tinh trang ciing dude tim thiy & thé hé chon
gibng tom st thit 4 (Nguyen & ctv., 2020).

3.4. Tuong tac kiéu gen va mdi trudng (G XxE)
cac tinh trang nghién citu é hai méi trudng
nudi khac nhau

Bang 4 trinh bay tuong quan di truyén ciing
tinh trang dugc xem nhu la 2 tinh trang & 2 moi
truong nuoi khac nhau. Nhin chung, tuwong quan
di truyén tinh trang tang trudéng (khoi lugng,
chiéu dai tong, chid¢u dai chuan) gitta 2 moi trusng
ao nudi nuée ngot va ao nudi nude 1¢ man déu 1a
tuong quan thudn va ¢ mic cao (0,63 - 0,80) va
khéc 1 ¢6 ¥ nghia théng ke (P < 0,05), ngoai
trit gia tri ndy cho khdi lugng thu hoach. Theo
Robertson (1959) gia tri tuong quan di truyeén
rg ¢ mic 0,8 14 cot moc dé danh gia G x E ¢6
hoac khong hién dién. Theo do6, khi tuong quan
di truyén 16n hon 0,8 thi GxE 1a khong ton tai.
Trong khi tuong quan ¢ mitc nhé hon 0,8 va 16n
hon 0,65 thi tuong tac G x E duge xem la ¢6
xudt hién, nhung khong c¢6 ¥ nghia vé mit sinh
hoc (Robertson, 1959). Tuy nhién, vé mit toin
hoc thi chi hoan toan khong c6 tuong tac khi r,
12 1, néu ry nho6 hon 1 thi luon ¢6 tuong tac. Gia
tri rg thuan va cao cho tinh trang khéi lugng (rg
= 0,63), cho thay c¢6 GxE & miic thap. Do d6, khi
ap dung chon loc dbi vé6i tinh trang khéi lugng ltic
thu hoach can xem xét chon nhitng ca thé thuoc
cac gia dinh ting trudng t6t & cd moi trudng nude
ngot va 1¢ min, vi xu huéng nuodi ca ro phi do
trong nuéc l¢g mén ngay cang tang. Tu ba gia tri
tuong quan trén ta cé thé thay ring, cac sb lieu
uGe tinh cho cac tinh trang tdang trudng trong ao
nudi nude ngot c6 thé si dung dé danh gia va
chon loc cho cac tinh trang tang truéng trong ao
nudi nudc 1¢g man va ngude lai. Két qua tuong
quan di truyén trong nghién cttu ndy phit hop véi
ciing quan thé chon giéng & thé he G1, tinh trang
khéi lugng gitta hai moi trudng nuoi 1a 0,67 cho
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thay c6 G x E thap cho tinh trang khéi lugng thu
hoach gitta ca nudi trong nudc ngot va g méan
(Trinh & ctv., 2013) nhung hau nhu khéng ton
tal G x E 6 G2 (rg = 0,63; Trinh va ctv., 2016).
O cé ro phi dé, tuong quan di truyén gitta ting
trudng trong ao va 1ong nudi nudc ngot rat cao
(0,92 £ 0,06), trong khi d6 gitta ao nuéc ngot va
bé nudc 1g thap (0,33 £ 0,14) (Thodesen & ctv.,
2013). Mot két qua tuong tu khi nuoi ca ro6 phi dé
trong moi trudsng nudc ngot nhung mo hinh nudi
khac nhau 1a ao va long, Nguyen & ctv. (2017)
da bao céo tuong quan di truyén cac tinh trang
14 tuong quan thuan va cao (rg = 0,90).

Bang 4. Tuong quan di truyén cling tinh trang dugc
xem nhu 1a 2 tinh trang & 2 méi trudng nudi khac
nhau

Tuong quan di

Chi tiéu tang trudng truyén (r, + SE)
g

Khéi lugng (g) 0,63 + 0,17
Chiéu dai tong (cm) 0,80 + 0,15
Chiéu dai chuan (cm) 0,74 + 0,17

Ty lé séng -0,17 &+ 0,40
Mau séic 0,77 + 0,10

Tuong ty d6i véi tinh trang mau sic, tuong
quan di truyén (rg) thuan va cao dugc udc tinh
gitta a0 nudi nudc ngot va ao nudi nude 1g min
(0,77 £ 0,10). Két qua nay cho thiy c6 G x E
thap gitta hai méi trudng. Do d6, khi ap dung
chon loc ciing can luu ¥ nhu cho tinh trang khéi
lugng thu hoach. Déi véi ty lé sdng, tuong quan
di truyén nghich va thap (- 0,17), sai s6 chuan cao
va cho thiy c6 G x E. Két qua nay chi ra ring
cac sb lieu u6c tinh cho ty 1é séng trong ao nudi
nudc ngot khong thé sit dung dé danh gia va chon
loc cho ty 1é séng trong ao nudi nuée 1¢ man. Do
do6, déi vé6i tinh trang ty lé soéng, can luu y néu
mudén chon loc nang cao tinh trang & 2 mai trusng
can c6 quan dan chon giéng rieng hodc cé thé sit
dung chi s6 chon giéng (selection index) dé chon
loc, nhung khi d6 hiéu qua mang lai cho tiing moi
trudng sé thap (Gjerde, 2005). Theo Sae-Lim &
ctv. (2016) khi téng quan G x E tinh trang ting
truéng va ty 1é séng & mot s6 déi tuong thuy san
trén thé gidi cho thay tuong quan di truyén (rg)
ndm trong khodng 0,54 - 0,72. Tt day, nhom tac
gia ciing luu § xem xét chon loc dinh tinh trang
quan tam cho c& thé hay gia dinh biéu hién tot
c& 2 moi trudng va c6 thé hinh thanh 2 quan thé
chon gidéng khac nhau cho 2 méi truong.

Déi v6i quan thé chon gidng ro phi dé G5 trong

nghién citu nay c6 tuong quan di truyén ciing nhu
G x E khi udc tinh vdéi sai s6 (SE) 16n. Trong khi
d6, chuong trinh chon gidng ciing da cé s lieu
danh gia tinh trang ¢ moi trudng nuéc ngot qua
5 thé he va lg man 3 thé he (G1, G2, G5), néu
chiing ta gop s6 lieu nhidu thé he va xit 1§ chung
thi c6 thé ude tinh cac thong s6 di truyén chinh
x4c hon v6i sai s6 nhé hon.

4. Két Luan

Hé s6 di truyén tinh trang khéi luong, ty lé
song va mau sac lac thu hoach c4 o phi dé chon
gibng thé hé thit 5 ¢ mic trung binh dén cao,
tiém ning cho chon loc tiép theo mang lai hiéu
qua & mitc trung binh dén cao. Tuong quan di
truyén gitta 3 tinh trang nay khéc zero khong c6
¥ nghia théng ké, nén néu chon loc nang cao khoi
luwgng hay 1 trong 2 tinh trang kia thi khong lam
thay ddi 16n cai thien di truyén 2 tinh trang con
lai. Tuong tac kiéu gen va moi trudng cho tinh
trang khéi lugng va mau sic ton tai § mic thap
gitta 2 moi trudng nudi nuée ngot va lg man, nén
viéc chon giéng van c6 thé thuc hién tao quan thé
c6 dic tinh t6t cho ting tinh trang. D6i véi tinh
trang ty 1é séng do c6 tuong téc kiéu gen vi moi
trudng nén can chi ¥ khi tinh todn dén chon loc
dong thai cho 2 méi trudng hay thanh 1ap 2 quan
thé chon giéng theo tinh trang nay.

Loi Cam Doan

Chiing t6i xin tuyén bd khong c6 mau thuin
nao gita cac tac gid va dong tac gid clia bai bao.

Loi Cam On

Nghién citu duge thiye hien trong khuon kho
dy an ‘Hoan thién cong nghé chon tao giéng 16
phi d6 (Oreochromis spp.) tang truéng nhanh,
2017-2019’ thudc chuong trinh Cong nghé Sinh
hoc Nong nghiép va Thuy san - Bo Nong Nghiép
va Phat trién Nong thon. Chan thanh cam on céc
anh chi thuoc Vién Nghién ctu Nudi trong Thiy
san II da tham gia mot sd cong viéc lien quan
cuing nhém nghién.
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Release kinetics of lime essential oil (Citrus aurantifolia) from beads
microencapsulated through ion-gel method
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ARTICLE INFO ABSTRACT

Research Paper Ca-Alginate beads for microencapsulation of lime oil (Citrus aurantifolia)

by ion-gel method was manufactured and then soaked in Chitosan solution
Received: November 15, 2020 to obtain Ca-Alginate-Chitosan beads. Increased CaCls concentrations
Revised: February 12, 2021  reduced lime essential oil release. The alginate concentration (2 to 3%)
Accepted: February 23, 2021 and water temperature affected significantly the release of oil (P < 0.05).
The higher temperatures, the higher the release rate. The oil release at

Keywords 75°C was twice as much as at 45°C. At 45°C, the difference in the release
rate among the alginate concentrations of 2%, 2.5% and 3% was clear and
Ca-Alginate statistically significant (P < 0.05). However, at 60°C and 75°C, there was

no significant difference in release between the alginate concentration of
2.5% and 3% (P > 0.05). In the storage of beads in 1% CaCly solution
at normal temperature, after the first 15 days, Ca-Alginate-Chitosan
system released about 3% slower than Ca-Alginate system, but there was
no difference between the two systems after 45 days. This shows that if
prolonged for a long time, the ion-gelation of Ca-Alginate prevails over
“Corresponding author the Alginate-Chitosan cross-link.
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Truong Vinh
Email: tv@hcmuaf.edu.vn

Cited as: Truong, V., Nguyen, P. T., Pham, N. T. C., & Nguyen, P. T. (2021). Release kinetics
of lime essential oil (Citrus aurantifolia) from beads microencapsulated through ion-gel method.
The Journal of Agriculture and Development 20(1), 58-66.

Tap chi Nong nghiép va Phdt trién 20(1) www.jad.hcmuaf.edu.vn


http://jad.hcmuaf.edu.vn

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

59

Nghién citu déng hoc phéng thich ctia tinh dau chanh tir hat vi boc bang phuong phap

ion-gel

Truong Vinh*, Nguyén Thanh Phuong, Pham Thi Cim Nhung & Nguyén Thanh Phuong
Bo Mon Cong Nghé Héa Hoc, Trusng Dai Hoc Nong Lam TP.HCM, TP. H6 Chi Minh

THONG TIN BAI BAO
Bai bao khoa hoc

Ngay nhan: 15/11/2020
Ngay chinh stta: 12/02/2021
Ngay chap nhan: 23/02/2021

Tu khoéa

Ca-alginate

Dong hoc phéng thich
Phuong phap ion-gel
Tinh dau chanh

Vi boc

TOM TAT

Hat Ca-Alginate vi boc tinh dau chanh bang phucng phap ion-gel dugc
thyc hién va sau dé ngam trong dich Chitosan dé c6 hat Ca-Alginate-
Chitosan. Nong do CaCls tang lam gidm sy phéng thich tinh dau chanh.
Nong do alginate (2 - 3%) va nhiét do nudc ngam anh huéng dén sy phéng
thich tinh ddu chanh (P < 0,05). O nhiét do cang cao, téc do phéng thich
cang 16n. Do phéng thich tinh ddu & nhigt do 75°C cao hon hai 1an & nhigt
do 45°C. O nhiet do 45°C, sy khéc biét téc do phong thich gita 3 ndng do
alginate 2%; 2,5% va 3% rd rang va c6 § nghia théng ke (P < 0,05). Tuy
nhién, & nhiét do 60°C va 75°C, khong c6 sy khac biét vé do phong thich
gitta ndng do alginate 2,5% va 3% (P > 0,05). Trong qué trinh b4o quan
hat vi boc trong moi truong CaCly 1% & nhiét do thudng, sau thai gian 15
ngay dau he Ca-Alginate-Chitosan phéng thich cham hon hé Ca-Alginate
khoang 3% nhung khong khéc bigt gitta hai hé sau 45 ngay. Didu nay cho
thay néu kéo dai thai gian lau thi lien két Ca-Alginate chiém wu thé so

véi lien két Alginate-Chitosan.

*Tac gia lién hé

Truong Vinh
Email: tv@hcmuaf.edu.vn

1. bat Van bé

Cong nghé vi boc hoat chit dugc tng dung
nhiéu trong cac linh vitec duge pham dé kiém soat
téc do phong thich thube, lam gidu dudng chat
cho thuc pham, dé tranh oxy héa hoat chit trong
m¥ pham. Ngoai ra, vi boc con gitp kiém soét
tdéc do phong thich hoat chit theo mong muén.
Cong nghé vi boc dugec ap dung rong rai trong
cac linh vic duge pham, my pham, thyc pham,
thudc bao vé thic vat, phan bén. Cac chat xic
tac nhu enzyme, vi khuédn, ndm, xtc téc héa hoc
(sinh hoc) khi duge vi boc cé thé tai sit dung
nhiéu lan. Cac hoat chat nhu chat chéng oxy hoa,
huong lidu, dau thyc vat, vitamin, amino acid,
chat mau, thuéc nhuom, dé bi hu héng do su tac
dong ctia moi truong ben ngoai nhu anh sdng, am
do, nhiet do, oxygen, hodc do phan ng véi cac
héa chat khéc, sé dude tranh khéi khi cac vat ligu
d6 duge ché tao dudi dang vi nang.

Céc tinh dau da duge ching minh 13 ¢6 tinh

diet khuan va c6 thé tng dung trong thudc bao
vé thyc vat (Anitha & ctv., 2011), m§ pham
(Martins & ctv., 2014). Soliman & ctv. (2013)
da nghién citu vi boc tinh dau qué (Cinnamon),
dinh huong (Clove) va hing tay (Thyme) v6i hieu
suat vi boc 90 - 94% va kha nang tai 22 - 24%
bang phuong phéap ion-gel he Alginate-Ca ding
voi phun khuéch tan dé tao giot.

Tinh dau chanh dugc vi boc bang nhiéu phuong
phap nhu trung hop (polymerization) st dung
urea-formaldehyde (Park & ctv., 2001), két tu
phttc (complex coacervation) st dung hai poly-
mer 14 whey protein va gum arabic (Weinbreck
& ctv., 2004) va bing siy phun vé6i khd ning
tai tinh dau la 10% (Kausadikar & ctv., 2015).
Viéc kiém soat téc do phéng thich hoat chat sé
gitp chon lya trong tng dung thyc tién (Peng
& ctv., 2010; Silva & ctv., 2015). Tinh chit clia
hat Alginate-Ca2+ nhu bé mit nhin, dong déu
cao (Fundueanu & ctv., 1999) nén la phuong phép
duge ing dung rong rai dé kiém soét tdc do phong
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thich hoat chét. Lién két chéo Alginate-Chitosan
béng phuong phap ion-gel da dugce nhiéu nghién
ctu tng dung dé vi boc thubc, protein, té& bao
(Douglas, 2005). Vi boc tinh dau chanh bang
phuong phap ion-gel hé Ca-Alginate chi méi duge
nghién cttu gan day (Truong, 2020; Truong & ctv.,
2020) nhung chua ¢6 bao céo vé dong hoc phéng
thich. Do vay, trong nghién ciu nay sé kho sat
anh hudng ctia nong do alginate lén dong hoc
phéng thich tinh dau chanh ctia hé Ca-Alginate
va so sanh véi hé Ca-Alginate-Chitosan.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Vat lieu

Tinh dau chanh c6 ngudn gbc chiét xudt tu
nhién tit vé chanh tuoi (chanh san, citrus auran-
tifolia) va cung cap béi cong ty Tinh dau Thien
nhién, Viét nam, 6 dia chi 51/4 Pha My, Q. Binh
Thanh, TP.HCM. Sodium Alginate ctia Trung
Qudc (Yantai Zhouji Marine Biotechnology Co.,
Ltd., c6 mau tring, am 9%, protein 2,4%, do nhét
cao). Chitosan, Sodium citrate, CaCly va hexan
ctia Trung Qudc.

2.2. Phuong phéap tién hanh

Tao hat vi boc Ca-Alginate: Dung ky thuéat
dun nht tuong theo phuong phap dong tia-giot
(Truong, 2020). Pha 100 mL Alginate trong nude
cit c6 nong do cho trudec da hoa tan Tween 80
theo 1% tinh dau. Cho tinh dau tit tit vao binh
alginate c¢6 khudy tit 300 v/p. Lugng tinh dau
cho vao dugc c¢b dinh 6 ning suét tai ly thuyét
(LCy;, = tinh dau/(tinh dau + Alginate + CaCly
+ Tween) 1a 22%. Hé nhit tuong duge dong hoa
13500 v/p bing may khudy tit cd hoc (Phillips
HR1607) 3 phit.

Bom nhii tuong Alginate-tinh dau vao binh 250
mL chita CaCly 0,5% (15 mM) bang kim tiém c6
kich thuée 0,26/0,51 mm (ID/OD) véi luu lugng
diéu khién bing dong co servo sao cho dau kim
tao ra dong tia va hinh thanh giot nhd xung dong
(thiét bi ctia dé tai cAp Bo B2018-NLS13 - Hinh
1). Khuay tir dich CaCly lién tuc, thoi gian phan
tng 25 phiit. Cho hat ra vgt dé trén gidy tham
10 phit dé xac dinh kich thudc, hieu suat vi boc.

Do cao kim t6i wu (Hopt) dén bé mat dich
CaCls dugc tinh toan theo cac phuong trinh sau
(Truong, 2020):

Khi Wey /Ohy < 7,53: Hope = 257 exp(-0,506

Pong co servo

Xylanh &
Kim tiém

Dich CaCl2

Hinh 1. Thiét bi dun dich qua kim tiém diéu khién
bing dong ca servo.

WeM/OhM)

Khi WeM/OhM > 7,53:
In(Wens/Ohy) - 7,265

Trong d6, (Ohyr) va (Weyp) tinh theo cac cong
thie (1) va (2).

Hope = 6,42

vp

Ohy = —22 1

M ) (1)
VﬁpdT

Wey = ~5% 2)

V6i dr la duong kinh voi (m), d, p, v lan lugt
13 stic cang bé mat, khoi lugng rieng, va dé nhét
dong hoc ctua dich tham khéo tit Truong & ctv.
(2020).

Tao hat vi boc Ca-Aginate-Chitosan: Ngam
hat Ca-Alginate ¢ trén vao 0,08% Chitosan vdéi
thoi gian phan tng 60 phut.

Phan tich tinh dau chanh bing quang phd: pha
tinh dau chanh trong hexan theo cic nong do
khéc nhau. Dé tim budc séng cho do hap thu cuc
dai, mau pha 0,1 g tinh dau/10 mL hexan dugc
quét & cac bude tit 290 dén 315 nm. Thiét bi st
dung 1a may quang phd Hewlett Packard UV-Vis.
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Sau d6 dyng dudng chuan hap thu tinh dau chanh
& bude séng hap thu cyc dai.

X4c dinh hiéu suat vi boc (MEY): Can 1 g hat
tuoi (khodng 1 g), cho vao dich citrate 0,055 M,
votex dén tan, cho 10 mL hexan vio vi votex
trong 3 phut. Ly tam 6000 v/p trong 10 phit
tach 16p, lay hexan & trén do quang phd, tinh
dugc lugng tinh dau vi boc mg. Hiéu suét vi boc
tinh theo cong thiic sau, véi my 13 lugng tinh dau
ban dau trong nhil tuong Alginate-CaCls.

MEY(%) = mo/mg x 100 (3)

Ham lugng dau tuong ddi (AR): Ham lugng
dau tuong dbéi tinh theo cong thitc (4) duge khéo
sat theo thoi gian ngadm hat vi boc trong moi
trudng nghién ciu. Trong dé mo(t) 1a lugng tinh
dau vi boc trong hat tai thoi diém t.

AR = mo(t)/ms (4)

Thi nghiém phéng thich: Dong hoc phong thich
dugce nghién ctu trong moéi trudsng bao quan hat
(dich CaCly) 6 nhigt do phong va moi trudng ing
dung I& nu6e & cac nhiét do 45°C, 60°C va 75°C
dé tir do6 suy rong két qua cho cac nhiet do thap
hon v& cao hon, dy kién tng dung trong cac diéu
kién ché bién (niu, hip, sy, xit Iy nhiét) va bao
quéan san pham. Thi nghiém b&o quan hat vi boc
& nhiét do phong tién hanh trong thoi gian dai
dén 90 ngay trén mot s6 dich c6 nong do CaCly
khac nhau. Thi nghiém phéng thich ¢ nhiét do 45
- 75°C thyc hién trong 1 tuan dé rat ngin thoi
gian khao sat nhim c6 két qua nhanh. C6 cac thi
nghiém sau day.

Anh huéng ctia ndng do CaCly lén sy phong
thich tinh dau ctia hé Ca-Alginate: C6 dinh nong
do alginate 1,5%, thay déi nong do CaCly tit 0%
dén 1%, nhiét do moi trudng.

Anh huéng ctia ndng do alginate va nhiet do
nuée lén sy phéng thich tinh dau ctia hé Ca-
Alginate: thay doéi nong do alginate 2% - 3%.
Nhiét do nuée 45°C, 60°C va 75°C.

So sanh hé Ca-Alginate va Ca-Alginate-
Chitosan: C6 dinh ndng do alginate 2,5%, dich
CaCly 1%, nhiét do moi truong.

2.3. Phan tich théng ké
Phan tich hdi qui bing phan mém Excel, phan

tich ANOVA bing phan mém Statgraphics cen-
turion v15.1.

3. Két Qua va Thao Luan

Chon buéc séng va dung dusng chuan: Do hap
thu cyc dai tai 295 nm va dudng chudn khao sat
trong Truong & ctv. (2020) dugce chon dé phan
tich tinh dau trong mau hat vi boc.

Anh huéng ctia ndéng do CaCl, len dong hoc
phoéng thich tinh dau chanh: Hinh 2 cho thiy anh
huéng ctia nong do CaCly lén dong hoc phéng
thich ctia tinh dau chanh & nhiét do thudng. Nong
do CaCly cang cao thi tinh dau phéng thich cang
cham. Trong thi nghiém nay, & CaCly 0% titc moi
trudng nudc c6 y nghia ting dung trong cac san
pham dang léng. O cac moi truong CaCly cao hon
cho thiy tiém ning bdo quan hat vi boc sau khi
san xuat. Tinh dau con trong hat dén 68% sau
60 ngay bao quan 6 CaCl, 0,75%. Tuong tu, tinh
dau con 57% sau 90 ngay bao quan ¢ CaCly 1%.
Trong lic do6, & trong moi trudng nude thi sau 4
ngay tinh dau con 66%.

Ap dung mo hinh phéng thich tinh dau bac 1
nhu phuong trinh (5), trong d6 A 1a ham lugng
tinh dau & trong hat tai thoi diém t, va k 1a dong
hoc phéng thich, tit d6 suy ra ham lugng tinh
dau A tai thoi diém t theo ham lugng tinh dau
ban dau (A,) trong hat vi boc theo (6), hosic ham
lugng dau tuong déi AR = A/A, (7), v6i k cho
trén Bang 1.

d(A)/dt = kA (5)

In(A) = -kt + In(A,) (6)

In(AR) = -kt (7)

Su gidm téc do phéng thich thé hién bing sy
giam hing s6 dong hoc k khi tang néng do CaCl,
nhu ¢ Bang 1. Mic dau sy tuong quan chua chiit
ché, nhung do dbc tuong ddi c6 xu hudng gidm
lien tuc khi tang ndng do CaCls.

Bang 1. Hing s6 dong hoc k & cac nong do CaCly
khac nhau
CaC12 0%
k 0,091

1%
0,006

0,25%
0,035

0,5%
0,008

0,75%
0,007

Anh hudng ndng do alginate len dong hoc
phéng thich tinh dau chanh trong méi trudng
nuée & nhiet do 45°C - 75°C: Hiéu suat vi boc
tinh dau chanh tang dan (79 - 86%) khi nong do
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Hinh 2. Anh huéng ctia ndng do CaCly lén dong hoc phéng thich tinh dau chanh.

Bang 2. Su phong thich tinh diu tuong déi & cic ndng do alginate khac nhau trong

moi truong nhiét do nuée khac nhau

Noa 15°C 60°C 75°C

88y 2% 250% 3% 2% 2,50% 3% 2% 2,50% 3%
0 1 1 1 1 1 1 1 1 1
1 0,95 0,96 0,98 093 096 097 092 096 0,96
2 0,84 0,92 0091
3092093 096 089 093 0,93

4 0,86 0091 0,91

7 0,81 0,86 0,89

alginate tang dan tir 2% - 3%. O 45°C, tinh dau
phéng thich 20%, 15% va 12% cho cac nong do 2;
2,5 va 3% sau 7 ngay bdo quan trong moi truong
nuée ¢ 45°C (Hinh 3). Sy phéng thich tuong do6i
clia tinh dau so véi ban dau cho trén Bang 2. Két
qué cho thiy sau 1 ngay, ndng do 3% alginate con
gitt 96 - 98% trong khoang nhiet do 45° - 75°C.
Tuong tuy nhu vay 1a 96% va 92 - 95% cho al-
ginate 2,5% va 2%. Diéu ndy ching té ring, khi
st dung hat vi boc trong cac san phdm c6 qua
trinh thanh tring ¢ khoéng nhiét do 45° - 75°C

thi hau nhu tinh dau khéng méat di. Nong do algi-
nate cang cao thi téc do phéng thich cang gidm.

Két qua hoi qui 6 cac Hinh 4, 5 va 6 cho thiy
da s6 tuong quan kha, chiit v6i he sé6 R? trén 0,98
ngoai trit trudng hop & 60°C c¢6 1é do sy bién dong
ctia sb ligu ldc phan tich mau.

Bang 3 va 4 cho thay nhiét do cang cao thi hé
s6 k cang 16n tic phéng thich cang nhanh. Diéu
nay ciing tuong tu két qua ciia Peng & ctv. (2010)
& nhiet do khac nhau. O nhiet do 45°C can 23 - 40
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Hinh 3. Sy phéng thich tinh dau sau 7 ngay trong nudc 3 nhiét do 45°C thé hién qua do gidm hieu suét vi
boc. Céc ki tu khac nhau thé hién sy khéac biet théng ke (P < 0,05).

ngay mdi gidm 50% nong do tinh diu trong hat
ting voi alginate 2 - 3%. Dong hoc phong thich ctia
alginate 2,5% v& 3% hau nhu khong khac nhau 6
nhiét do 60° - 75°C.

Bang 3. Tdng két dong hoc phéng thich k ciia tinh
dau chanh trong hat vi boc

Nong do alginate, %

Nhiét do nudc, °C

2.0 25 3,0

15 0,0298 0,0213 0,0172
60 0,0351 0,0220 0,0223
75 0,0855 0,0425 0,0481

Bang 4. Thoi gian (ngay) gidm 50% tinh dau (tso)
cta hat vi boc khi bdo quén trong nudc tinh tir cac
md hinh hdi qui

Nhiet do mde, °C Nong do alginate, %

20 25 30
15 233 325 40,3
60 19.8 31,6 31,1
75 81 16,3 144

Theo Truong (2020), khi san xuat hat vi boc
theo phuong phap dong tia-giot, do cau & 3% al-

ginate rat kho dat 92%, trong lic & 2,5% alginate
c6 thé dat 95%. Nhu vay c6 thé chon alginate 2
- 2,5% 1a nong do téi wu khi muén bio quan lau
dai va phéng thich cham, hodc trong diéu kién
ché bién nhiét do cao.

So sanh hé Ca-Alginate va Ca-Alginate-
Chitosan: Dinh huéng trong sin xuédt cong
nghiép, hat vi boc sé dudc san xuédt hang loat
va bdo quan trong moi truong CaCly & nhigt do
phong (25 - 30°C) truée khi duge st dung trong
céc san pham cu thé. Khi bdo quin trong moi
trudng CaCly 1%, su phéng thich tinh dau sé
cham hon (Hinh 7).

V6i hé Ca-Alginate, tit ngay 0 dén ngay 3 ham
lugng tinh dau phéng thich ra nhiéu (khoang 6%
so v6i ban dau) do 16p vo vi boc chua day vi thoi
gian phén tng gita Aglinate va CaCly chi khdi
dau 25 phit va kéo dai 3 ngay. Bat dau tit ngay 3
dén ngay 45 thi 16p vo vi boc dii day dé ngan can
sy phong thich tinh dau vi vay ham lugng tinh
dau gidm nhe khong dang ké (ro rét nhat la ti
ngay 30 dén ngdy 45 ham lugng tinh dau gidm
khodng 1%). Sau 45 ngay, ham lugng tinh dau
chi gidm 10% so v6i ban dau. Vé6i he Ca-alginate-
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Hinh 4. Anh huéng ctia ndng do alginate lén dong hoc phéng thich tinh dau & 45°C.
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Hinh 5. Anh huéng ctia ndng do alginate len dong hoc phéng thich tinh dau & 60°C.
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Hinh 6. Anh huéng ciia nong do alginate len dong hoc phéng thich tinh dau ¢ 75°C.
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Hinh 7. So sanh do phéng thich tinh dau chanh clia hat vi boc Ca-alginate va Ca-alginate-Chitosan ciia
alginate 2,5% & trong moi truong CaCly 1%.
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Chitosan thi dé gidm 6% can t6i 15 ngay néi len
toc do phong thich cham hon hé Ca-alginate do
16p Chitosan. Hai hé vi boc Ca-alginate va Ca-
alginate-Chitosan c6 khac nhau vé hiéu suat vi
boc va do phong thich & giai doan 15 ngay dau
nhung khong khéc biét sau thoi gian dai. Diéu nay
chiing t6 néu bdo quan trong moi trusng CaCly
1% thi lién két Ca-Alginate chiém wu thé nén a&nh
huéng ctia Chitosan khong dang ké. Tuy nhién,
thi nghiém chi thit 6 0,08% Chitosan véi thoi gian
phan tng 60 phit nén khong thiy anh hudng cia
Chitosan & thai gian bdo quan trén 45 ngay. Can
thi nghiém thém vdi cic nong do va thdi gian
khac.

4. Két Luan

Tinh dau chanh vi boc bang phuong phap ion-
gel tao hat bang kj thuat dong tia-giot c6 do
phéng thich trong nudc tity thuéc nong do al-
ginate va nhiét do nudc. Alginate dugc st dung
lam polymer cé ion am dé lién két v6i ion duong
clia calcium. Nong do CaCly c¢6 4nh hudng dén
su phong thich tinh dau chanh. o) nhiét do 45°C,
su phéng thich tinh dau trong nuéc phu thudc
ré rang vio nong do Alginate tit 2 dén 3%. Tuy
nhién, khong c6 sy khac biét clia sy phong thich
tinh dau gitta 2 nong do alginate 2,5% va 3% khi
nhiét do trén 60°C. Chitosan c6 dién tich duong
ciing tham gia lién két chéo v6i alginate 1am giam
do phoéng thich tinh dau so vdi chi c6 lien két
Ca-alginate. Khi bédo quén trong moi trudng dich
CaCly, st lien két Ca-Alginate tiép tuc xay ra va
chiém wu thé so véi lien két Alginate-Chitosan.

Loi Cam Doan

Chiing t6i cam doan bai bao do nhém tac gia
thyic hién va khong ¢6 mau thuin nao gitta céac
téc gia.
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