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ABSTRACT

The study was conducted to determine the value chain
of Mokara orchids cut flowers in Cu Chi district, Ho
Chi Minh City. Research data were collected by survey-
ing 98 Mokara orchid farmers, 8 traders collecting flower
branches, 8 Mokara orchid shop owners in Ho Thi Ky
flower market. The study used descriptive statistics to
assess the state of production and SWOT analysis to
find out solutions for enhancing the Mokara orchid value.
The results of the study showed that the average area
for growing Mokara orchids was 0.33 ha per household.
The average profit per 0.33 ha was VND 231 million per
year. The value chain had 5 basic functions such as input
function, production, collection, trade and consumption.
There were 5 Mokara orchid value chains, corresponding
to the value chain with 4 main trading channels. In par-
ticular, the trading channel for traders accounted for a
high proportion (76.5%). The main source of selling price
information came from traders (73.5%). Up to 55.1% of
farmers believed that traders decided the purchase price.
The compromise between farmers and traders on pur-
chase price accounted for 32.7% and the rest of households
(12.2%) set their own prices. Based on the results of value
chain analysis, SWOT analysis was conducted to find out
the strengths, weaknesses, opportunities and threats of
partners participating in the value chain, thereby propos-
ing some solutions to improve the production efficiency
of Mokara orchid cut flowers in Cu Chi district, Ho Chi

Email: nckh.canhquanhoavien@hcmuaf.edu.vn Minh City.
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1. Dat Van Dé

TOM TAT

Nghién cttu dugc thyc hién nhim xac dinh chudi gia tri
nganh hoa lan Mokara cit canh trén dia ban huyén Ci
Chi, Thanh phé H6 Chi Minh. Dit liéu nghién cttu dugc
thu thap tit 98 miu diéu tra noéng ho trong lan Mokara,
8 mau diéu tra thuong lai thu gom san phdm canh hoa,
8 miu diéu tra tiéu thuong kinh doanh hoa lan Mokara
& chg dau mdi hoa Hd Thi Ky. Nghién citu sit dung phan
tich théng ké mo ta (Descriptive Statistics) dé danh gia
thuc trang san xudt; phan tich SWOT dé tim ra cac gidi
phap nang cao gia tri hoa lan Mokara. Két qua nghién
cttu cho thiy, dién tich trong lan Mokara cit canh binh
quan 1a 0,33 ha/ho; lgi nhuan trung binh trén 0,33 ha
14 231 trigu dong/nam. Chudi gia tri c6 5 chiic ning co
ban: chitc nang dau vao, sdn xuit, thu gom, thuong mai
va tieu dung; ¢6 5 chudi gia tri hoa lan Mokara, tuong
ting v6i chudi gia tri c6 4 kénh budn ban chi yéu. Trong
d6, kénh budn ban cho thuong 14i chiém ti trong cao
(76,5%). Ngudn thong tin gia ban chii yéu dén tir thuong
14i (73,5%). C6 dén 55,1% nong ho cho ring thuong l4i
quyét dinh gia mua; 32,7% la sy thoa thuan gitta nong ho
va thuong l4i; con lai néong ho tu dinh gia chiém 12,2%.
Dua trén két qua phan tich chudi gia tri, tién hanh phan
tich SWOT dé tim ra diém manh, diém yéu, co hoi va
thach thitc ctia tdc nhan tham gia chudi gia tri, tir d6 dé
xuit ra mot s6 gidi phap nhim mang lai higu qua trong
san xuét tuong lai déi véi cay hoa lan Mokara cit canh
trong tai huyén Cti Chi, Thanh phé Ho Chi Minh.

ra dugc tiéu dung trong nuéc. Hién con chua co
s6 lieu thdng ké chinh xac vé mic tiéu dung trén

Thi trudng hoa cit canh Viét Nam tuy phat
trién dang ké trong nhiing nim qua nhung van
dugc coi 1a thi trudng con non tré. Mic tiéu thu
hoa cit canh cé lién quan mat thiét dén cac dip
18, Tét, cac ngdy cung ky theo phong tuc, tam
linh ctia ngudi Viet Nam. Viéc sdn xuit hoa ctia
cac nong ho ciing thuong theo lich va tinh thoi
vy nay dé san xuit nhim mang lai hieu qua cao
hon. Thi truong hoa Viét Nam con la mot thi
trudng hau nhu khép kin. Hau hét hoa san xuit

dau ngusi va st phan bd thi trudng hoa hay céac
nghién citu, danh gi4 chi tiét vé thi truong tieu
diing hoa cét canh trong nude, nhung cé thé xem
mtc tiu dimg hoa cfia Viét Nam con rat thap va
phan bd khong déu (Pham, 2015).

Hoa lan Mokara 13 san phdm doc déo, phat
trién t6t v6i diéu kien thoi tiét Thanh phdé Ho
Chi Minh, day la loai cady mang lai gia tri kinh
té cao gap 70 — 80 lan so véi trong lda (Tran,
2007), phit hop chuyén dich co ciu cay trong vat
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nudi, ting hiéu qua san xuit noéng nghiép, 1a san
pham dic thit ctia nén nong nghiép d6 thi. Thoi
gian gan day, thi truong Thai Lan c¢6 vé nhu dang
giam dan viéc trong va cung cap lan giéng Mokara
vi theo doanh nghiép & Thai Lan, giéng Mokara
dang trong tai Thanh phd H6 Chi Minh v& ci
khu viic Dong Nam Bo nhu Tay Ninh, Dong Nai,
Ba Ria - Viing Tau c6 diéu kién vé thoi tiét, thd
nhusng phit hgp hon so véi trong & Thai Lan,
nén vé lau dai Viet Nam sé c6 1oi thé canh tranh
hon nén doanh nghiép Thai Lan da ddy manh
san xuat cling nhu nghién citu gibng Dendrobium
(Cong, 2012).

Mic dit duge sit ho trg tit can bo khuyén nong,
chinh quyén dia phuong cac cip, song trong qua
trinh sdn xuat hoa lan Mokara, nong ho van gip
nhiéu khé khin tit khau sdn xuét cho dén tieu
thy. Dién tich trong trot nhé 18, theo huéng tu
phét, thiéu sy tap trung nén viéc tng dung khoa
hoc cong nghé cao vio san xudt gap nhiéu trd
ngai, dé khic phuc khé khan trén doi héi phai tim
ra cac giai phap thiét thyc phit hgp véi thuyc trang
hién nay. Vi vay, nghién citu dugc tién hanh nhim
phan tich tinh hinh sdn xuét, cidc yéu t6 anh
hudng dén san xudt va gid ban hoa lan Mokara
trén dia ban huyén Ct Chi. T két qua phan tich,
tién hanh danh gia vé thyc trang san xuit, mo
ta va phan tich hé théng tieu thu sin pham hoa
lan Mokara, xay dung mot sd gidi phap gitip nang
cao hiéu qué trong san xuat hoa lan Mokara, dap
ting dugc nhu cau thi trudng.

Muc tiéu ctia nghién cttu 13 phan tich chudi gia
tri sdn pham hoa lan Mokara cit canh vi cac van
dé lien quan nhim gitip cac nha quén 1y, nha tao
lap chinh séch c6 thém co sd dé hoach dinh va
thiét ké nhitng chinh sach phtt hgp nhim ting
hiéu qud sdn xudt va tiéu thu ciing nhu nang
cao viéc lien két gitta nong ho va tac nhan goép
phan phét trién bén vitng chudi nganh hang. Cac
muc tiéu cu thé bao gom: (i) Danh gia thyc trang
chudi gia tri san pham hoa lan Mokara cit canh;
(i) Phan tich SOWT chudi hoa lan Mokara cat
canh tir d6 dua ra cac dé nghi giai phap va chinh
sach nang cap chudi gia tri v phat trién bén vitng
chudi.

2. Vat Liéu va Phuong Phap Nghién Ctu
2.1. Phuong phéap tiép can
Nghién ctu st dung khung 1y thuyét ctia phan

tich chudi gia tri san pham - tGng dung trong
linh vyc nong nghiép ctia Vo & Nguyen (2013),

phuong phap lien két chudi gia tri cta GTZ
(2007).

2.2. C3 miu va quan sat mau

D6i v6i chti thé nong ho, nghién citu sit dung
phuong phap chon mau ngau nhién don gidn vi
day la phuong phap dé lam, tinh khéch quan cao,
tién hanh tuong ddi don gian, ap dung phi hop
v6i ¢ mau nhé (Do, 2008). Déi véi cac tdc nhan
thuong 14i/cong ty va tiéu thuong, do dbi tugng
phan bé khong déu va khoé tiép can trén dia ban
khéo sat, nén phuong phap chon mau thuan tién
va phuong phép lién két chudi GTZ (2007) duge
sit dung dé thu thap dit lieu (Bang 1).

2.3. Phuong phap thu thap di liéu

Dit lisu thit cap: Cac thong tin lien quan dén
sdn xuat, tieu thu hoa lan Mokara dude thu thap
tit Phong Kinh té, Tram Bao vé thuc vat huyén
Ct Chi. Ngoai ra, cac thong tin vé chudi gia tri
hoa lan Mokara dugce thu thap tir bao, dai, inter-
net va cac nghién ctu trude.

Dt lieu so cap: Khio sat, phdng van trie tiép
hodc gian tiép qua dién thoai bang bang cau héi
déi véi tac nhan tham gia chudi nhu néng ho,
thuong 14i/cong ty, tiéu thuong.

2.4. Phuong phap phan tich

Déi véi muc tiéu 1: St dung phuong phap phan
tich dinh tinh, théng ké mo t4 bing phan mém R
(Nguyen, 2014) va phuong phép phan tich chudi
gia tri.

Déi véi muc tiéu 2: Stt dung phuong phap phan
tich ma tran SWOT va két qua phan tich muc tiéu
1.

3. Két Qua va Thao Luan
3.1. Thuc trang san xuét

Két qua phan tich sb litu diéu tra cho thay,
dién tich (DT) san xuit binh quan 14 0,33 ha/hg,
ho c6 dién tich 16n nhat 1a 1,5 ha; ho c6 dién tich
nhoé nhat 1a 0,02 ha. San xuit hoa lan Mokara
cit canh da cé tit rat lau, v6i ho c6 tudi vuon
(KN) lau nhat 1a 22 nam, it nhat 1a 1 nam, binh
quan thoi gian san xuit 13 7,35 nam. Hinh thitc
buon ban chit yéu ctia nong ho 1a ban si (BS) cho
cac tac nhan thu mua s6 luong 16n nhu thuong
14i, cong ty, cita hang, cita hang hoa va chg chiém

www.jad.hcmuaf.edu.vn
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Bang 1. Co cau mau va phuong phap chon mau trong nghién citu

STT Déi tugng quan sat  S6 quan sat

Phuong phap chon méiu

1 Nong ho 08
2 Thuong lai 8
3 Tiéu thuong 8

Ngau nhién don gidn (Do, 2008)
Thuan tién va lien két chudi cia GTZ (2007)
Thuan tién va lién két chudi cia GTZ (2007)

Bang 2. Thyc trang san xuét hoa lan Mokara cit canh ciia cac nong ho trén dia ban huyén Ci

Chi, TP. Hé Chi Minh

Nong ho Nhé nhdt Lén nhat Trung binh Do lech chuan
Dién tich (m2) 98 200,00 15000,00 3294,28 2980,13
Tudi vusn (nam) 98 1,00 22,00 7,35 4,56
Bén si (%) 980,00 100,00 91,22 95,90
Bén 18 (%) 08 0,00 100,00 8,78 25,90
Lgi nhuan (trieu déng) 98 0,00 1200,00 230,97 258,53

Ngudn: Két qua phan tich nam 2020.

91,22%; con lai 1a ban 1& (BL) véi s6 lugng it, truc
tiép cho nguoi tiéu ding chiém 8,78%. Nong ho
thuong chi chon moét trong hai hinh thiic 1&4 ban
si hodc ban 1é theo quy mo dién tich san xuét va
s6 luong canh hoa thu hoach. Tuy nhién, dé t6i
da 1¢i nhuan, mo6t sd noéng ho két hgp ca ban si
va ban 18, nhung hinh thitc chlt yéu vAn 13 ban si.
Két qua phan tich hinh thic budn ban dira vao
téng t¥ 1é phan tram cong don ctia ban si va ban
1é trén timg nong ho. Vé6i nhing néong ho ¢6 dién
tich sdn xudt dudi 200 m? va canh hoa thu hoach
trung binh tt 500 canh/thang thi nong ho ban 1é
tryc tiép cho ngudi tieu diing tai dia phuong, con
d6i v6i nong ho san xudt tren 200 m? va canh
hoa thu hoach trung binh tit 1000 canh/théng
thi hinh thic ban si sé phu hgp hon vi giap tiéu
thy nhanh, néng ho khong can phai tim kiém thi
truong. Loi nhuan (LN) hing nim udc tinh trén
0,33 ha la 231 triéu dong. Két qua dugc trinh bay
G Bang 2.

3.2. M6 ta chudi gia tri hoa lan Mokara

Chudi gi4 tri san pham hoa lan cit canh trén
dia ban huyén Ct Chi, Thanh phd Hd Chi Minh
gdm 5 chiic nang cd ban sau:

Chitc nang dau vao cho ngudi trong hoa bao
gdm cay giéng, vat tu néng nghiép trong lan nhu
heé théng tudi, lusi che ndng, gia thé trong va vat
tu khac.

Chtic nidng san xuédt bao géom cac hoat dong
trong va thu hoach hoa.

Chitc nang thu gom la chitc nang trung gian,
van chuyén hoa tit ngusi san xuit dén cac tac
nhan tiép ctia chudi gia tri.

Chtic ning thuong mai bao gom cac hoat dong
mua ban hoa lan Mokara dén ngudsi tieu ding
trong va ngoai Thanh phé Ho Chi Minh.

Chiic nang dau ra (tieu dung) géom cac hoat
dong mua hoa lan Mokara dé tieu ding tryc tiép.

Tuong tng véi moi chitc ning trong chudi ¢
it nhat mot tac nhan tham gia chudi v céc tac
nhan nay két néi v6i nhau thanh mot hé théng
cung ng 1an nhau tit sdn xudt dén tiéu thu goi
13 hé théng chudi, dugc thé hién qua Hinh 1.

Chitc ning ctia cac don vi, t6 chiic hd trg chudi:

Cac dai 1y phan, thubc bao vé thyc vat: Cung
cap cac loai vat tu nong nghiép dau vao nhu phan,
thudc, nong duge trong san xuét.

Can bo khuyén nong: hd trg tu van, mé cac 16p
tap huan khuyén nong vé ky thuat trong, ki thuat
cham s6c, phong ngtia sau bénh hai hoa lan, xay
dyng cdc mo hinh trong lan dat hiéu qui cao.

Chinh quyén dia phuong hd trg cac chinh séch,
cong tac khuyén nong trong chuyén ddi co ciu
cay trong vat nudi theo huéng mang lai gia tri
kinh té cao. Quan ly, phat trién ving trong lan
phit hgp véi quy hoach phat trién vimg chuyén
canh san xuét clia dia phuong.

Ngan hang hd trg cho cac nong ho vay von dé
tham gia san xuat vi chi phi dau tu ban dau cho
hoa lan Mokara con rat 16n, it nhat khoang 3,5 ty
dong/ha (Tien, 2019), gom xay dung gian d, he
théng tusi nudce, phun thudc ty dong, hé théng
thoat nu6e, hé théng nha ludi, cay gidng, phan
bén.

Theo Hinh 1, chudi gia tri hoa lan Mokara cit
canh gom:

Chudi 1: Nong ho > Nguoi tieu dung
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Cin b Khuy'éll niong

Phong Kinh té, Phong Néng nghiép, Hoi Nong din Huyén Cu Chi
Sa Nong nghiép va Phit trién ndng thén Tp. HCM

Mgin hang

Chinh quyén dja phuong

Hinh 1. So dd chudi gié tri hoa lan Mokara cit canh ciia néng ho trén dia ban huyén Cii Chi, Thanh phd

Hb6 Chi Minh (Ngudn: Két qua phan tich nam 2020).

Chubi 2: Nong ho > Chg truyén théng > Ngudi
tiéu dung

Chudi 3: Nong ho > Cita hang, ctta hang hoa
> Ngudi tieu dung

Chudi 4: Nong ho > Cong ty > Chg truyén
théng > Ctta hang, cita hang hoa > Ngudi tieu
dung

Chubi 5: Nong ho > Thuong 1ai > Chg truyén
thong/Ciia hang, ciia hang hoa/Xuét di céc tinh
thanh ngoai Thanh phé H6 Chi Minh > Nguoi
tiéu dung

Nghién citu xac dinh ¢6 4 kénh budn ban sau:

Kenh buon ban thi 1 (Chudi gia tri 1): Nong
ho ban 1é tryc tiép tai vuon (chiém 1,0%) cho
ngudi dan dia phuong xung quanh dén mua vé sit
dung nhan céac dip khac nhau.

Keénh budn ban thit 2 (Chudi gia tri 2, 3): Nong
ho mang hoa di bé méi cho cac tiéu thuong & chg
truyén théng (chiém 5,1%) hodc cic clra hang,
cita hang hoa (chiém 9,2%) trong dia ban huyén
va tinh lan can nhu Binh Duong, Tay Ninh.

Kénh buon ban thi 3 (Chudi gia tri 4): Cac

www.jad.hcmuaf.edu.vn
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nong ho ban triyc tiép cho cic cong ty (chiém
8,2%). Hoa lan dugc cong ty phan loai, van
chuyén dén céc chg dau mdi hoa trong dia ban
Thanh phé H6 Chi Minh nhu chg hoa Hd Thi
Ky, chg dau mbi Dam Sen.

Kénh buon ban thi 4 (Chudi gid tri 5): Ban
cho thuong 1ai. Day 1a kénh chii yéu ctia nong ho
sdn xuét hoa lan Mokara cit canh (chiém 76,5%).
Sau khi thu gom cta cac nong ho, thuong lai sé
mang cung tng cho céc tiéu thuong & cac chg
dau mdi hoa; cac cita hang, cita hang hoa trong
va ngoai Thanh phé H6 Chi Minh.

Két qui nghién cttu chitc ning va chudi gia
tri c¢6 sy tuong dong véi két qua nghién ciu cia
Nguyen & Luu (2009) vé chudi gid tri nganh khom
& tinh Hau Giang, Nguyen & Vo (2019) vé chudi
gia tri nganh hang xoai tai huyén Tinh Bién, tinh
An Giang. Két qua nghién ctu kénh buodn ban
tuong tu két qua nghién citu clia Nguyen & ctv.
(2018) vé chudi gia tri san pham dau Ha Chau 6
huyén Phong Dién, thanh phé Can Tho.

Phan 16n néng dan ban canh hoa cho thuong
lai trong dia ban ap, x&, huyén v mot s6 thuong
l4i tit trong va ngoai thanh phd. Véi 1y do c6 mdi
quan hé quen biét v& quan hé kinh té nhiéu nam
tao nén sy tin cay gitta hai nhém tac nhan nay nén
chi ¢6 12,2% nong ho tién hanh ky két hop dong
mua ban bing van ban véi thuong 14i thu gom,
con lai 87,8% 1a sy thoa thuan dya vao uy tin 1an
nhau. Viéc khong ky két hgp dong mua ban chita
dyng nhiéu 1t ro hon cho noéng ho khi mua sin
xuét vao mia hoa ro (thang 3 va 4 hang nam), lic
nay hoa né nhiéu, ngudn cung hoa vugt qua nhu
cau tieu thy; nhitng ho c6 ky két hop dong mua
ban thi thuong lai van duy trl mua hoa nhung
v6i gia thap; con déi véi nhitng ho khong ky két
hgp dong, thuong lai mua véi gia thap kém theo
yéu cau vé chat lugng hoa cao nén sé lugng thu
mua rat han ché so v6i ning suat dat duge hoic
nging thu mua, néng ho phai ty di tim dau ra
khac thay thé hoic cit bo hoa.

Vai tro cta tac nhan thuong lai: Qua khéao sat
cho théy, kénh tiéu thu chinh ctia nong ho la
thuong 14i (chiém 76,5%). Diéu nay cho thay quan
hé thi truong gitta nong ho trong lan va thuong
lai 14 rat quan trong. C6 dén 55,1% s6 nong ho
cho ring thuong lai quyét dinh gia mua; 32,7% la
sut thoa thuan gitta hai bén nong ho va thuong 1ai;
con lai néng ho ty dinh gia chiém 12,2%. Thong
thudng nong dan duya trén ba ngudn thong tin chti
yéu vé gia hoa dé c6 co sé quyét dinh ban. Ngudn
thong tin chtt yéu dén tir thuong lai (73,5%), ti

nong ho khac trong viung (5,1%) va thong qua
thong tin gia trén bao dai, kinh nghiém ban hoa
qua nhiéu nam canh tac (21,4%). Dua trén co sé
thong tin gia nay, nong hoé quyét dinh gia ban va
déi tugng mua hoa. Vi vay, khi huéng dén giai
phéap ting cudng lien két doc giita néng ho va
kénh tiéu thu ngoai thuong lai, khong thé khong
tinh dén vai tro trung gian ctia mang lu6i thuong
14i thu mua tai chd. Cac phuong thitc sdn xuit
theo hgp dong tryc tiép gita doanh nghiép va
nong dan c6 thé sé khong phit hop véi nong ho
san xuat nhoé va c6 thé sé khong thay thé duge
mang luéi thuong 1ai thu mua duge xay dung dya
trén quan hé tai chinh va long tin véi ngudi sén
xuat.

3.3. Phan tich SWOT néng ho san xuit hoa
lan Mokara cit canh

Tit két qua phan tich cic tac nhan tham gia
trong chudi, nhan thay chudi gia tri sin pham
hoa lan Mokara ton tai nhiing diém manh, diém
yéu, ¢ hoi va thach thitc nhat dinh, muc dich
ctia phan tich SWOT 1a dé c6 cai nhin téng thé
vé sdn xult va tieu thu sdn phdm lam co s dé
ra cac gidl phap hoan thién chudi gia tri hoa lan
Mokara (Bang 3).

3.4. Dé xuit mo6t sb gidi phap nang cao hiéu
qua san xuét

T6 chic lai kenh phan phéi theo huéng phéat
trién thi truong noi dia va tang cudng kiém soét
chat lugng trong phan phdi san pham xuét khau.
Két qua nghién cttu cho thiy, thong tin vé gia
ban ctia néng ho bi han ché, chua da dang va chua
chinh théng. Vi vdy, can xay dung kénh thong tin
vé gia thu mua chung, lam quy chuan thu mua,
tranh sy 1é thudc vao kénh théong tin thu mua doc
quyén. Cac cd quan ban nganh can xay dung cac
t6 hgp tac, doanh nghiép c6 vén nha nuée thanh
lap trung tam thu mua tap trung; nghién cttu va
xdy dyng hé thdéng cung cap thong tin thi trusng
cho cac tac nhan tham gia tit san xuit dén tieu
thy. Rat ngin kénh phan phéi nham nang cao gia
tri cho néng ho. Nghién citu thi truong trong va
ngoai nudc, dic biét & cac khu do thi 16n nhu Ha
Noi, Da Ning, Can Tho va thi trudng Campuchia
va Lao dé md rong thi trudng vao céc dip 1& Tét
ding vio mila vu san xuit clia hoa lan Mokara,
tranh tinh trang mua hoa ro nhung & thi truong
no6i dia nhu cau lai khong cao.

Mé rong quy mo san xuat di doi vé6i ting cuong
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lien két trong sdn xudt va tiéu thu (nong dan -
nong dan, nong dan - nha nuée, nong dan - nha
khoa hoc, nong dan - doanh nghiép). Can to chiic
lien két ngang gitta cac cong ty, doanh nghiep dé
ddm bio dau ra vé sd luong, chat lugng, nang
cao nang lirc canh tranh ciing nhu tinh bén vitng
ctia chudi gia tri hoa lan Mokara. Hinh thanh cac
hiép hoi chuyén nganh hé trg trong san xuat cho
noéng ho. Nghién citu thai vy san xuit vao dip nhu
cau thi trudng ting cao nhu: ngay Tét cd truyen,
ngay Nha gido Viet Nam 20/11, ngay Phu nit Viét
Nam 20/10 va céc ngay 1é khéc.

Co quan chuyén mon can t6 chitc cac 16p tap
huin vé cach tiép can chudi gia tri va kién thitc
thi truong cho cac tdc nhan tham gia tit nong
ho dén thuong 14i/cong ty va hd trg chudi dé ho
bao vé thi trudng tiéu thu hién cé va tiém kiém
thi trudng tiém nang. Tién hanh dau tu theo giai
doan, tranh dau tu mot 1an. Xay dyng va ap dung
quy trinh quan 1y dich hai téng hgp IPM trén cay
hoa lan Mokara nham nang cao chat luong hoa,
tiép can thi trudng xuit khau.

4. Két Luan va Kién Nghi

Két qui phan tich cho thay, dién tich trong
lan Mokara cit canh binh quan 1& 0,33 ha/ho.
Lgi nhuén trung binh trén 0,33 ha la 231 triéu
dong/nam. Chubi gid tri ¢6 5 chiic nang co ban:
chitc ning dau vao, sdn xuat, thu gom, thuong
mai va tieu dung. C6 5 chudi gia tri tuong dng c6
4 kénh buon ban hoa lan Mokara cit canh, trong
d6 kénh buon ban cho thuong lai chiém ti trong
cao (76,5%). Nguon thong tin gia ban chi yéu
dén tir thuong 14i (73,5%). Gia thu mua con phu
thuoc vao thuong 1ai quyét dinh (55,1%), chi c6
32,7% 1a sy théa thuan giita nong hd va thuong
lai; con lai nong ho ty dinh gia chiém 12,2%. Két
qud phan tich SWOT chi ra mot sd giai phap
hoan thién chudi gia tri nhu san xuit theo huéng
hang héa, quy mo 16n, ting cudng cac mdi lien két
trong sdn xuat, xay dung kénh thong tin, thuong
higu hoa lan Mokara, tim kiém cac thi trudng
tiém nang, thi truong xuat khiu dé nang cao gia
tri nganh hoa lan Mokara trong tuong lai.

L&i Cam On

Xin cdm on S& Nong nghiép va Phat trién nong
thon Thanh phd H6 Chi Minh, Phong Kinh té,
Tram Béo vé thyc vat huyén Cu Chi, cung céc
Can bo Khuyén nong, cac nong ho, thuong lai,
tiéu thuong trong v ngoai dia ban huyeén da tao

diéu kién hé trg cho nghién citu nay.
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ABSTRACT

Sesame (Sesamum indicum L.) is an annual plant belonging to
the Pedaliaceae family which is considered to be the oldest of the
oilseed plants. Sesame is known as the king of oilseeds because
its seeds contain high oil content (50-60%). The objective of the
study was to evaluate the genetic variation of sesame accessions
based on ten SSR markers. The results showed that all sesame
accessions showed high genetic similarity among individuals in
each accession. Polymorphism information content ranged from
0.24 (TNB17) to 0.37 (MT20). Ho varied from 0.04 (MT30)
to 0.25 (GENE1). The highest Hg was 0.37 (MT20) and the
lowest Hg was 0.28 (TNB17). The results also displayed the high
genetic diversity among 7 sesame accessions. The genetic diversity
distance varied from 0.0 to 1.0. Dendrogram analysis divided
7 sesame accessions into 5 clear groups at an average genetic
distance of 0.25. The results achieved would be useful information
for genetic evaluation and sesame breeding development in the
future.
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St dung chi thi SSR dé danh gia sy bién dong di truyén ctia cic mau gibng me

(Sesamum indicum L.)
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Twu khoéa

Cay me

Cay phan nhom
Di truyén

Da dang

Mau giéng me

TOM TAT

Cay me (Sesamum indicum L.) 1a cay hang nién, thuoc ho
Pedaliaceae, 1a cay c6 dau lau doi. Cay me ciing dudc biét dén
nhu 13 vua ciia cac cay c6 dau, vi hat chita ham lugng dau kha
cao (50-60%). Muc tiéu clia nghién ctu nay la danh gia sy bién
thién di truyén ctia cdc miu gidng me dya trén chi thi sinh hoc
phan t& SSR. Két qua thé hién hau hét cdc mau gibng me cb sy
bién thién di truyén giita cic ca thé trong cliing méiu giéng. Chi s6
PIC dao dong tir 0,24 (TNB17) dén 0,37 (MT20), Ho bién thién
tir 0,04 (MT30) t6i 0,25 (GENE1), Hg 16n nhat 0,37 (MT20) va
nhé nhat 0,28 (TNB17). Két qua ciing thé hién sy da hinh di
truyén cao gifta 7 mau giéng me trong nghién cttu, khodng cach
da dang di truyén dao dong tir 0,0 - 1,0. Cay phan nhém chia céc
mau giéng me thanh 5 nhém khic nhau § mic gia tri trung binh
khodng cach da dang di truyén 0,25. Két qua nghién cttu nay 1a
nguodn thong tin rat hitu ich trong cong tac danh gia di truyén va

phét trién ngudn giéng me trong tuong lai.

*Tac gia lién hé

Pham Dic Toan
Email: phamductoan@hcmuaf.edu.vn

1. Dat Van Dé

Cay me hay con goi la viung (Sesamum indicum
L.) 1a cay c¢6 dau lau doi, thuoc ho Pedaliaceae,
cay than thio, hang nién, phan bd va phat trién
rong trén cac vung sinh thai khac nhau. Cay me
cling duge biét dén nhu 1a cay vua clia cac cay
c6 dau, vi hat né chit ham lugng dau khé cao tir
50 dén 60% (Pham & ctv., 2010). Déc bigt hon
13 dau hat me chita nhiéu acid béo quy, acid béo
chua no, cic chat chdng oxy-héa c6 tac dung rat
t6t cho stic khée, ngin ngita dugec mot s6 bénh
nhu cao méau, bénh tim mach, ngan ngtta bénh
ung thu (Miyahara & ctv., 2001).

O Viet Nam, me 1a cay cho hat ¢6 diu dé trong,
chiu han t6t v& thich nghi trén nhiéu loai dat, chi
phi dau tu san xuét khong cao nén dudce nong dan
trong tit lau. Do d6, tiém nang dé mé rong san

xuét cay me 1a kha 16n. Tuy nhién, so véi cac cay
c6 dau khac nhu dau nanh, dau phong thi cay me
chua dudc chi trong dau tu ding tam nén nang
suédt va phdm chit me vAn con han ché, hidu qua
kinh té chua cao. Vi vay, dé cai thién ning suit,
nang cao hiéu qua kinh té thi can chd trong dau
t1 trong khau sdn xuat gidng me, vi gidng 13 yéu
t6 quan trong quyét dinh hang dau.

St da dang di truyén & cac loai cay trong bao
gom me c6 thé dugce xac dinh bing céac dac diém
hinh thai va néng hoc, isozyme va cac phan tich
chi thi DNA (Koornneef, 1990; Reiter & ctv.,
1993; Pham & ctv., 2009). C6 nhiéu gidi phap
khéc nhau dé thyc hién danh gia di truyén trong
s6 cac dong, gibng cay trong. Trong s6 nay, cic
chi thi phan t& cho phép so sanh tryc tiép miic
tuong dong kiéu gene ¢ mitc DNA. Chi thi Simple
sequence repeat (SSR) 1a mot trong nhing cong
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cu dé xac dinh sy da dang di truyén ciia nguon
gene (Powell & ctv., 1996). Ky thuat nay c6 uu
diém la danh gia nhanh chéng, chinh xac, cho
da hinh cao va én dinh, vi vay chi thi SSR dugc
st dung rong rai va rat cé hiéu qua trén nhiéu
déi tugng cay trong. Vi vy, muc tiéu clia nghién
ctu nay la sit dung chi thi sinh hoc phan ti SSR
trong danh gia sy bién thién di truyén cia cac
méu giéng me phuc vu cho coéng tic nhan giéng
déap ting cho nhu cau canh tac cay me trong tuong
lai.

2. Vat Liéu va Phuong Phap Nghién Ctdu

Téng s6 7 mau gidng me dude trong tai ruong
thi nghiém ctia Vién Nghién cttu Cong nghé Sinh
hoc va Moi truong - Truong Dai hoc Nong Lam
TP. H6 Chi Minh (Bang 1), dién tich 25 m?/méu
gibng. M&i mau giéng chon 30 ca thé, cac ca thé
duge danh s6 thid ty tir 1 dén 30 dé danh gia di
truyén bing chi thi SSR.

2.1. Li trich DNA, phan ttng PCR-SSR va dién
di két qua

M4u 14 non ctia 30 ca thé trén mdi mau giéng
dugc thu thap dé 1i trich DNA. DNA tit 14 non
clia cic mau gidng me duge li trich bing quy trinh
SDS tai Vién nghién ctu Céng nghé Sinh hoc va
Mai truong — Trudng Dai hoc Nong Lam TP. Hd
Chi Minh. Téng s6 10 cip moi SSR duge st dung
t nghién ctiu cta Dixit & ctv. (2005) (Bang 2),
phéan tng PCR-SSR dudgc thic hién trong thé tich
25 L bao gom 1X MasterMix (Bioline - UK), 0,2
nM mdi moi, 1 uL, DNA (khoang 50-100 ng/uL),
v nudc cit khit ion vira di 25 pL. Phan tng
PCR-SSR dugc thyc hién tréen may PCR (Ap-
plied Biosystems 9700, Singapore) v6i chu trinh
nhiét nhu sau: 1 chu ky ¢ 94°C trong 5 phit; 35
chu ky gom: 94°C trong 1 phit, 55°C trong 1
phut 30 gidy, 72°C trong 1 phat; 1 chu ky & 72°C
trong 5 phit va cubi ciing la git sin pham PCR-
SSR ¢ 4°C. Dién di kiém tra san pham PCR-SSR
trén gel agarose v6i nong do 1,5%. Sau khi dién
di, gel dugc chup hinh trén méy chiéu sang bang
UV. Danh gia, w6c lugng kich thude trinh tu céc
doan DNA khuéch dai trong gel agarose dya trén
thang chuan ladder 100 bp DNA (Bioline - UK).

2.2. Ma héa sb liéu va phan nhém di truyén

T két qua dieén di c@a san pham PCR - SSR,
tién hanh so sanh cac doan khuéch dai DNA va

ma hoéa dit liéu. Ma héa cac doan khuéch dai DNA
dudgc ghi nhan nhu sau: néu xuat hién bang trong
san pham dien di & cling kich thude duge ghi nhan
“1”, khéng xuét hién thi ghi nhan “0”. Céc sb licu
ma héa dude xit Iy vi phan tich bing phan mém
NTSYSpc 2.1 (Numerial Taxonomy System) va
Popgene 1.31 dé danh gia sy da hinh di truyen,
bién thién di truyén va phan nhém di truyén ctia
cdc miu gidng me trong nghién ciiu.

3. Két Qua va Thao Luan

3.1. Danh gia su bién dong di truyén ciia cac
cé thé trén mdi miu gibng me

Téng s6 10 moi SSR duge sit dung trong phan
tich sy bién dong di truyén ciia cac mau giong
me. Tét ca cidc moi cho két qua da hinh cao trén
cic méu gibng me, trong dé mau gidng MT20 c6
s6 moi cho da hinh cao nhat 1a 10 dat 100% va
MT30 thap nhat v6i 7 mdi da hinh dat 70%. Két
qua thé hign thong tin da hinh (PIC) ctia MT20
c6 gia tri cao nhat (0,37) va TNB17 c6 gia tri
thap nhét (0,24). Chi s6 Hp clia cAc miu giong
rat thap ching to gitta céc ca thé trong ciing mot
méau gidng c6 do bién dong di truyén rat thép,
diéu nay cho thay giita céc ca thé c6 do dong hinh
di truyén cao, va do dong déu cao. Trong dé, chi
s6 Ho ctia MT30 thé hieén thap nhat (0,04), cho
thiy rang cac ca thé ciia miu gidng nay c6 do
dong déu cao nhat trong 7 mau giong (Hinh 1).
Nguoe lai, mau giong GENEL c¢6 sy bién thién
di truyén cao nhat véi chi s6 HO thé hién gia
tri 0,25, dong nghia véi viec cac ca thé trén mau
gibng nay c6 do dong déu thap nhat trong 07 mau
giong me (Bang 3).

3.2. Phan nhém di truyén cta cac ca thé trén
titng miu gibng me

Mau gidng me DH1: Két qua phan nhém di
truyén ciia cac cé thé trong mau gibng DHI1 c6
mitc do tuong dong bién dong tit 0,34 dén 1,00
(Hinh 2). O miic tuong ddng di truyén 0,72, cay
phan nhém ctia 30 c4 thé duge chia thanh 7
nhém. Nhém I gom 2 ca thé s6 1 va s6 5. Nhém
IT gom 3 ca thé s6 11, 12, 13. Nhém 11T chi ¢6 1
ca thé s6 17. Nhém IV gom 15 cé thé, bao gom
ca thé s6 2, 3, 4, 10, 24, 28, 25, 22, 26, 23, 27, 30,
18, 21 29. Nhém V gom 4 c4 thé s6 7, 15, 16, 8.
Nhém VI gom 4 ca thé sb6 6, 9, 20, 19. Nhém VII
chi c6 1 ca thé sé 14 va c6 khoang céch di truyén
xa hon so véi cac ca thé khac trong mau giéng
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Bang 1. Danh siach méu giéng meé duge ding trong thi nghiem

STT

Téen miu giéng

Nguon gbc

Hién trang mau giéng

1
2

DH1
GENE1

TNB17
DNB30
T.Ng8
MT20

MT30

Thu thap tai Long An
Mau gidng thudc tap doan gidng dang

Nguyén mau tu thyc dia
Nguyén mau bio ton

dugc bao ton tai RIBE-NLU

Mau giéng thuodc tap doan gibng dang

Da tuyén chon phuc trang

dugc bao ton tai RIBE-NLU

Mau giéng thuoc tap doan giéng dang

Da tuyén chon phuc trang

duge bao ton tai RIBE-NLU

M3Au gidng thuoc tap doan gidng dang

Dba tuyén chon phuc trang

dugc bao ton tai RIBE-NLU

Mau giéng thuoc tap doan giéng dang

Da tuyén chon phuc trang

dugc bao ton tai RIBE-NLU

Mau giéng thuoc tap doan giéng dang

ba tuyén chon phuc trang

dugc bao ton tai RIBE-NLU

Bang 2. Danh sich mdéi SSR dugc sit dung trong nghién cttu

STT Tén moi Trinh ty moi
T 5 -TCATATATAAAAGGAGCCCAACTY
1 GBssr-sa-05  R. 5.GTCATCGCTTCTCTCTTCTTC-3’
9 CBssrsa0s F: 5-GGAGAAATTTTCAGAGAGAAAAA-3
R: 5-ATTGCTCTGCCTACAAATAAAA-3
F: 5-CCCAACTCTTCGTCTATCTC-3’
3 Sesame-09 R: 5-TAGAGCTAATTGTGGGGGA-3’
F: 5-TTTTCCTGAATGGCATAGTT-3’
4 GBssrsa-33  R. 5.GCCCAATTTGTCTATCTCCT -3’
F: 5-GCAGCAGTTCCGTTCTTG-3
5  GBssrsa-72  R. 5. AGTGCTGAATTTAGTCTGCATAG-3’
F: 5-CCACTCAAAATTTTCACTAAGAA-3’
6  GBssrsa-108 R. 5. TCGTCTTCCTCTCTCCCC-3’
F: 5-GCAAACACATGCATCCCT-3’
7 GBssrsa-123  R. 5.GCCCTGATGATAAAGCCA-3’
F: 5-TTTCTTCCTCGTTGCTCG-3’
8  GBssr-sa-173  R. 5.CCTAACCAACCACCCTCC-3’
F: 5-CCATTGAAAACTGCACACAA-3’
9  GBssr-sa-182  R. 5. TCCACACACAGAGAGCCC-3'
F: 5-TCTTGCAATGGGGATCAG-3’
10 GBssr-sa-184

R:5-CGAACTATAGATAATCACTTGGAA-3’

Bang 3. Thong tin da hinh ctia cAc mau gidng meé khi sit dung 10 mdi SSR

Teén mau giébng S6 moi da hinh % da hinh PIC Hp Hg
DHI1 8 80 0,31 0,09 0,31
GENE1 9 90 031 025 038
TNB17 9 90 024 0,12 028
DNB30 8 80 0,34 0,20 0,32
T.Ng8& 9 90 0,36 0,18 0,35
MT20 10 100 0,37 0,07 0,37
MT30 7 70 0,30 0,04 0,31

PIC: polymorphism information content, Ho: observed heterozygosity, Hg: expected
heterozygosity.

DH1 (Hinh 2).
Miu giéng me GENEL: Két qua phan nhém di  dén 1,0 (Hinh 3). O miic do tuong ddng 0,70 tren

truyén clia cic ca thé trong mau giong GENE1

c6 he s6 tuong dong di truyén dao dong tir 0,47

cay phan nhém cho thiy 30 ca thé ctia mau giong
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Hinh 1. Két qua dién di sin phdm PCR ciia mdi GBssr-sa-184 trén cac c4 thé trong miu giéng me MT30.
Ghi chi: M thang chudn 100 bp DNA; 1-17: c4 thé s6 1 dén 17 trong mau giéng MT30.

DH1-1
DH1-5

jOH1-11
'DH1-12

L DH1-13

DH1-A7

DH1-2
_| DH1-3
DH14
DH1-10
DH1-24
DH1-28
DH1-25

rDH'IaZZ
lDHLH
v DH1-23

|DH1.27
1DH1-30
jOH1-18
ToH1-21
DH1-29
JOH1-T

IDH1-15

—

v —

DH1-18
DH1-8
DH1-§

|
DH1-8

v
DH1-20

Vil DH1-18

DH1-14

067

0.7z !

0.83 100

Genetic similarity coefficient

Hinh 2. Cay phan nhém di truyén cAc mau giébng DHI.

GENE1 dugc chia thanh 3 nhém. Trong d6 nhém
I chiém nhiéu nhat véi 20 cé thé, bao gdm cé thé
s6 1, 4, 7, 10, 14, 24, 5, 6, 22, 9, 11, 12, 15, 16,
18, 17, 3, 13, 8, 21; trong nhém nay c6 cac nhéom
nhé bao gom cac ca thé co sy tuong dong tuyet
d6i, vi du nhém céc cé thé sb 1, 4, 7, 10, 14, 24,

va nhém nita gdm céc ca thé s6 9, 11, 12, 15, 16,
18, 17. Nhém 1T chi ¢6 2 ca thé s6 2 va 19. Nhom
T gdm 6 8 ¢4 thé, 6 20, 25, 27, 23, 29, 26, 30,
28 (Hinh 3).

Mau gibng meé TNB17: Két qua phan nhém di
truyén clia cac ca thé trong mau gidng TNB17 c6
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GEME1-4
GEMNEL-T
GEME1-10
|GEFE'I-1-I
GEME1-24
IGEPE'I-E
IGEFE'I-G
GEME1-22
GEMET-S
GEME1-11
GEME1-12
GEMET-15
IEEPE'I-H

|GEPE1-1

GEME1-18
GEME1-1T
GEME1-3
GEME1-13
f GEME14
L GEME1-21
I p GEME1.2
L GEME1-18
| CEME1-20
[ 1GEME1.26
n GEME1-2T
GENE1-23
GEME1-20
|GENE1:26
{GENE130
® a - - " - ® . Fl GEE“”
; - - 1 e T i 3

0.47 0.80 0.73 0.87 1.00
Geeratic similarity conbficient

Hinh 3. Cay phan nhém di truyén cAc méiu gibng GENEL.

1 THET-1
I { THEIT-20
1 THE1T-21
THE72
{173
THBITT
THE1 T4
THBITAT
THETA8
THB1T.28
THB1T.26
THE1T28
— THBIT.24
THE1T23
" HBIT22
THB1T.28
THBIT27
THBAT-18
THE1T-13
THB1T-30
THE1TS
THET-18
| THE1T3
v | T4
THEITS
Wi THE1T-12
i THBITA8
THBITS
¢ “rﬂl THBIT-10
- THB17-14

w

0.54 0.56 ore 089 1.00
Genetisc similatity cosflicient

Hinh 4. Cay phan nhém di truyén cac méu gibng TNB17.

mitc do tuong dong di truyén bién dong tir 0,55 I gom 3 ca thé, sé 1, 20, 21. Nhém II chi ¢6 1 ca
dén 1,00 (Hinh 4). O mic tuong dong di truyen the s6 21. Nhém III gom 17 ca the, s0 2, 3, 7, 4,
0,85 thi 30 c4 thé dugc chia thanh 9 nhém. Nhom 17, 18, 28, 26, 25, 24, 23, 22, 29, 27, 19, 13, 30
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—

DNEX-1
DNE.2
DNE30-23
DNE30-10

DB 14
DHE3-13

DNER0-19

1)

LEE] 058 a7
Genetic similarity coefficlent

Hinh 5. Cay phan nhém di truyén cdc mau gibng DNB30.

086 100

[ T T
0,16 .37 0.58
Genetlc similarity coefficlent

Hinh 6. Cay phan nhém di truyén cdc mau giéng T.Ng8.

B
o7

trong nhém nay céc ca thé s6 4, 17, 18, 28, 26, Nhom V gdom 3 ca thé s6 8, 11, 9. Nhom VI chi
25, 24, 23, 22, 29, 27, 19 hoan toan tucng dong c6 2 ca thé s6 12,15. Nhom VI, nhém VIII, nhém
ve mit di truyen. Nhom IV gom 2 ca thé s6 6, 16.  IX chi c6 duy nhéat 1 ca thé lan lugt 1a ca thé s6
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I uT2e1

| WS-

Tumes

l—iﬁ.‘ﬁﬂ
ULt ]
I—|HIH—'II«
WT-AT
T
T T3

L W24
U0
RN

WT2e-12

- WTRe-18
U223
W28
WTRe-28

WTE-20
WTZE-2R

o

WT2E-28
—[—:um:
TR

e
I HT-22

Y 3
=t 2]

L - - - - - W24

=X ] LoD

Ganetis pimllss ity costficient

Hinh 7. Cay phan nhém di truyén cac méu gidng MT20.

5, 10, 14. Nhin chung, mau giéng TNB17 c6 sb ca
thé hoan toan tuong dong vé mit di truyén cao
nhat so véi cdc mau giong con lai (Hinh 4).

Mau gidng me DNB30: Két qua phan nhém di
truyén clia cac ca thé trong mau gibng DNB30
c6 sit tuong dong di truyén dao dong tir 0,43 dén
1,00 (Hinh 5). O mitc tuong dong 0,72, cay phan
nhém di truyén chia 30 ca thé thanh 4 nhém.
Trong d6, nhém I chi ¢6 1 c& thé s6 1; nhém 1T
odm 6 c& thé s6 2, 23, 10, 11, 14, 13; nhom IIT
gdm 21 ca thé, gobm ca thé s6 3, 5, 8, 19, 27, 21,
25, 22, 4, 20, 28, 18, 12, 30, 6, 15, 24, 7, 29, 9, 26,
& nhém nay c6 5 ca thé s6 3, 5, 8, 19, 27 ¢6 hé sb
tuong dong di truyén 1,00. Nhom IV chi ¢6 2 ca
thé s6 16 va 17 (Hinh 5).

M3u gidng me T.Ng8: Két qua phan nhém di
truyén ciia cac ca thé trong mau gidng T.Ng8 c6
mtc do tuong dong di truyén tu 0,16 dén 1,00
(Hinh 6). O mtec tuong ddng di truyén 0,75, cay
phan nhém di truyén phan chia 30 ca thé cta
mau gidng T.Ng8 thanh 5 nhém. Nhém I gom 9
ca thé c6 sb thit ty tit 1 dén 9, trong d6 5 c4 thé
2, 3, 4, 5, 6 dat muc tuong dong di truyen 1,00.
Nhom II gom 4 ca thé s6 10, 11, 15, 19. Nhém
III chi ¢6 2 ca thé s6 12, 16. Nhém IV gom 13 ca
thé, s6 14, 24, 23, 18, 21, 20, 30, 27, 28, 26, 22,
29, 25, trong d6 céc ca thé s6 20, 30, 27, 28, 26,

22, 29 dat mic tuong ddng di truyén 1,00. Nhém
V bao gom 2 ca thé s6 13 va 17 (Hinh 6).

Mau gibng meé MT20: Két qua phan nhém di
truyeén ctia cac ca thé trong mau gibng MT20 c6
hé s6 tuong dong di truyén dao dong tir 0,39 dén
1,00 (Hinh 7). O mitc tuong dong 0,63, cay phan
nhém chia 30 ca thé thanh 7 nhém. Nhém I gom
2 cé thé s6 1, 7. Nhom 1T gom 11 ca thé s6 2, 8,
18,3,5,6,9, 15, 16, 17, 20. Nhom TIT chi c6 2 ¢4
£hé 6 13, 14. Nhém IV gdm 3 c4 thé s6 4, 11, 12,
Nhém V gom 8 ca thé sé 19, 23, 29, 26, 20, 28,
25, 27, 30. Nhém VI chi c6 duy nhat 1 ca thé s6
21. Nhom VII gom 2 ca thé s6 22, 24 (Hinh 7).

Mau gibng mé MT30: Két qua phan nhém di
truyén ciia cac ca thé trong mau giéng MT30
c6 hé s6 tuong dong di truyén dao dong trong
khoang 0,51 dén 1,00 (Hinh 8). O he sb tuong
dong 0,68, cay phan nhém phan chia 30 ca thé
clia mau gibng MT30 thanh 4 nhém. Nhém I gom
5 ca thé sb 1, 19, 22, 26, 27. Nhom II gom cé thé
s6 2, 17, 16, 18. Nhém III ¢6 9 cac thé, gom ca
thé s6 3, 6, 11, 7, 28, 12, 14, 5, 10. Nhom IV ¢6
12 ca thé, bao gom ca thé s6 4, 24, 30, 20, 21, 25,
29, 23, 9, 15, 8, 13, trong d6 5 c4 thé s 20, 21,
25, 29, 23 hoan toan tuong dong vé mit di truyén
(Hinh ).
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MTI-A
JMTI-19

-

MTI-2T

L i ura.r

MTI-16

Tt

LLE]
—|HTHH-
MTH-11

— —————umo

MT-12

MTI-14

. MT0-40
MTI0A

—[ TuTi-24

MTI0-30
MTH-20
MT0-21

MT-25

MTI-22
T MTI-8

MTI-1E
I MTIO-8

L MTI0-93

- - o8 v
051 .83 076
Ganetic simalarity coeficient

Hinh 8. Cay phan nhém di truyén cac miu gidng MT30.

0.88 Lo

—DH1

—— T.Ng8

MT30

™17
I I

|I||T2Il

DNE30

GENE1

f - . . - - - - . - :
1.0} 075 0,50
Genetic divtancs cosfficient

Hinh 9. Cay phan nhém di truyén ciia 7 giéng me.

025 0.0

3.3. Danh gia sy bién dong di truyén giita 7 doan khuéch dai 1a 25, va tat ca 25 doan khuéch
gibng me dai déu da hinh, dat ti le 100%. Két qua trong
nghién cttu nay cho thiy ti lé bang da hinh cao

Téng s6 10 moi SSR dugc sit dung trong nghién
cttu déu cho da hinh cao v6i 7 gidng me. Tong s6
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Bang 4. Cac thong tin da hinh ctia 10 mdi SSR trén 7 giéng me

Primer ngigso 50 E?;f 4@ o dahinh  Kich thude (bp) Ho Hg PIC
GBssr-sa-05 2 2 100 160-180 0,35 0,40 0,45
GBssr-sa-08 2 2 100 180-200 0,34 040 0,39
Sesame09 3 3 100 210-230 0,29 0,36 0,38
GBssr-sa-33 3 3 100 280-320 0,50 047 0,47
GBssr-sa-T2 4 4 100 300-400 0,43 0,66 0,66
GBssr-sa-108 2 2 100 200-250 0,14 055 0,54
GBssr-sa-123 3 3 100 250-350 043 0,58 0,57
GBssr-sa-173 2 2 100 200-250 0,18 020 0,20
GBssr-sa-182 2 2 100 200-250 0,32 0,39 0,39
GBssr-sa-184 2 2 100 200-220 0,36 0,48 0,48
Tong 25 25

Trung binh 2.5 2,5 100 160-400 0,33 045 0,46

PIC: polymorphism information content, Ho: observed heterozygosity, Hg: expected heterozygosity.

hon céc nghién ctu cia Wu & ctv. (2014), Pandey
& ctv. (2015) va Nguyen & ctv. (2017), dat tuong
ung 1 57%, 36,5% va 70,89%. S6 lugng doan
khuéch dai dao dong tit 2 dén 4, trong d6 moi
GBssr-sa-72 cho nhiéu bang nhat vé6i 4, tat ca 4
bang déu da hinh. S6 doan khuéch dai clia ting
mdi trung binh dat 2,5 bang/mdi, va day ciing
13 trung binh s6 bang da hinh clia cic mdi SSR
(Bang 4). Két qua nay tuong ti nhu nghién citu
clia Zhang & ctv. (2010) va Nguyen & ctv. (2017),
dat tuong tng 2,31 vd 2,3 bang. Tuy vay, két
qud nay lai thap hon nghién ctu ctia Yepuri &
ctv. (2013), Wu & ctv. (2014) va Pandey & ctv.
(2015), dat twong tng 3,37; 3,00 va 3,65 bing.
Kich thuéc doan khuéch dai trén cac chi thi SSR
bién dong tr 160-400 bp. Thong tin da hinh (PIC)
ctia 10 chi thi SSR bién dong tir 0,20 — 0,66, gia tri
trung binh 0,46 (Bang 4). Gia tri PIC cla nghién
cttu nay thip hon nghién ctu ctia Yepuri & ctv.
(2013) va Pandey & ctv. (2015) dat tuong tng
0,57 va 0,72 va cao hon nghién cttu ctia Zhang &
ctv. (2010) va Nguyen & ctv. (2017) dat tuong
ting 0,34 va 0,41.

Két qua phan nhém da dang di truyén cho thay
7 mAu gidng me trong nghién ctu c6 sy da dang
di truyén rat cao, khoang cach da dang di truyén
dao dong t 0,0 - 1,0 (Hinh 9). Cay phan nhom
chia cac miu giébng meé thanh 5 nhém khac nhau
6 muc gia tri trung binh khoang cach da dang
di truyén 0,25. Két qud nghién ctu nay cho hé
sb tuong tu nhu céc nghién cttu ctia Zhang &
ctv. (2010) khi st dung két hgp chi thi SSR va
SRAP dé danh gia tuong ing cho 404 va 453 mau
gibng me, déu dat trung binh 0,71. Trong khi do,
nghién cttu clia Yepuri & ctv. (2013) khi danh gia

49 mau gidéng me sit dung chi thi SSR cho hé s6
tuong dong di truyén bién dong tit 0,49 — 1,00.

Trong nghién citu nay, & mtc gia tri trung binh
khodng cach da dang di truyén 0,25 da chia 7
gibng me thanh 5 nhém. Nhém I gom 2 giéng
DH1 v& T.Ng8, hai gidng nay c6 vai diic tinh
noéng hoc tuwong dong nhu ngay ra hoa dau tién,
sO qua trén cay, sd qua trén nach 14, sé khia trén
qué, phan nhénh it khi quan sat ngoai ruéng thuc
nghiém. Nhém 1II chi ¢6 1 gidng 13 MT30. Nhém
IIT gom 2 giéng 14 TNB17 va MT20, hai gidng
nay c6 cac dic tinh nong hoc tuong dong nhu
ngay ra hoa, s6 qua trén nach la, chiéu cao cay
va thoi gian sinh truéng. Nhém IV va V chi ¢6 1
gibng lan luct 13 DNB30 va GENEL.

4. Két Luan

Téng s6 7 mau gidbng me duge danh gia sy bién
thién di truyén dua trén 10 chi thi SSR. Hau hét
céc mau gidng thé hien c6 su bién thien di truyén
gifta cac céa thé trong cting mau giéng. Trong do,
mau gidng TNB17 ¢6 s6 cé thé c¢6 sy dong hinh di
truyén cao nhat so véi cAc mau giéng con lai, va
ngude lai mau gibng GENEL c6 sy bién thién di
truyén cao nhit so véi 6 miu gidng con lai. Két
qua phan nhém dya vao khoang cach di truyén
gitta cAc mau giéng cho thiy 7 miu gidng me
c6 tinh da hinh cao, day 1a ngudn vat lieu quan
trong cho cong tac nghién cttu va chon tao giéng
me ning suat cao trong tuong lai. Két qua nghién
cttu nay 14 ngudn thong tin rat hitu ich trong cong
tac danh gia di truyén va phét trién nguon giéng
cay me dat ning suat va chat lugng dap ting nhu
cau canh tac cay me trong tuong lai.
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L&i Cam On

Nhém tac gia gbi 16i cdm on chan thanh dén Sé
Khoa Hoc Cong Nghé tinh Long An da cép kinh
phi thyc hién nghién cttu nay va cadm on t6i cac
dong nghiép & cac dia phuong noi thu thap mau,
cling nhu cac dong nghiép & cac dia phuong trén
dia ban tinh Long An, vA Trudng Dai hoc Nong
Lam TP.HCM da ho trg hoan thanh nghién citu
nay.
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ABSTRACT

The tapping labor shortage has been identified as a major issue
for natural rubber companies in Vietnam. This study aimed to
determine a suitable tapping system to adapt to the labor short-
age. The experiment was conducted on RRIV 106 clone at Dong
Phu rubber company, Binh Phuoc province, Vietnam in two the
tapping years 2018 and 2019. The results showed that the treat-
ments of low-frequency tapping systems (d5, d6) increased indi-
vidual yield per tree per tapping (g/t/t) compared with that of
d4. The g/t/t of treatments d5 and d6 with latex stimulant (ET
2.5%) applied by 6 to 10 times per year (d5, ET.6/y; d5, ET.8/y;
d6, ET.8/y; d6, ET.10/y) was 23; 27; 45 and 47% higher than
that of the control (d4, ET.4/y), respectively. Labor productivity
(kg/task/day) of low-frequency tapping systems increased simi-
larly to g/t/t. The tapper requirements of low tapping frequency
(d5 and d6) were 20% and 33% lower than that of d4, respec-
tively. Land productivity per year (kg/ha/year) of low-frequency
tapping systems (d5 and d6) was equivalent (98 to 101%) as
compared with that of the control. The effects of tapping sys-
tems on latex physiological parameters, tapping panel dryness
rate (TPD), and dry rubber content (DRC, %) were not signifi-
cantly different.

Cited as: Truong, H. V., Nguyen, N., & Bui, M. H. A. (2020). Effect of low-frequency tapping
systems (d5; d6) on latex yield, labor productivity and latex physiological parameters on RRIV
106 clone. The Journal of Agriculture and Development 19(5), 20-26.
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Anh hudng ciia ché do cao nhip do thip (d5, d6) dén ning suit mil cao su, nang suat
lao dong va cac chi tiéu sinh 1y mui trén dong v6 tinh RRIV 106 tai Dong Phi
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TOM TAT

Sy thiéu hut lao dong cao mi dang tré thanh mot trong nhing khé
khan nhat vé6i cac Cong ty sdn xuit cao su thién nhién tai Viet Nam.
Do dé, nghién citu nay da duge thyc hién nhim gép phan xac dinh ché
do cao phi1 hgp trong diéu kién thiéu hut lao dong. Thi nghiem dugc
thyc hién trong 2 nam (2018 va 2019) trén dong vo tinh RRIV 106 tai
Cong ty cao su Dong Phu thudc tinh Binh Phuéc. Két qua cho thay
cély cao su § cAc nghiém thiic cao nhip do thap (d5 va d6) c6 nang suit
cé thé trén 1an cao (g/c/c) gia tang so véi nhip do d4. Trong d6, nang
suat ca thé trén lan cao ciia cic nghiém thic cao nhip do d5 két hop st
dung chét kich thich mt ET 2,5% boi 6 va 8 lan/nam (d5, ET.6/y; d5,
ET.8/y) cho ning suét tang 23 dén 27% va cac nghiém thitc cao nhip
do d6 (d6, ET.8/y; d6, ET.10/y) tang 45 dén 47% so v6i ddi chiing
(d4, ET.4/y). Nang suét lao dong cao m1 ciing gia ting tuong ty nhu
nang sudt ca thé tren lan cao. Nhu cau lao dong cao mu gidm tir 20%
& nhip do cao d5 dén 33% & nhip do cao d6 so véi nhip do d4. Niang
suat vuon cay (kg/ha/nam) clia cac ché do cao nhip do nhip do d5 va
d6 dat tuong duong (98 dén 101%) so v6i dbi chitng. Cac ché do cao
khong tac dong dén cac chi tidu sinh 1y mu, ty 1é kho mat cao v ham

Email: truonghai.vnc@gmail.com lugng cao su kho (DRC, %).

1. Pat Van Dé

Nganh san xuét cao su thién nhién dang phai
d6i mat véi tinh trang thiéu hut lao dong cao
mi ngdy cang nghiém trong. Tat cac nd lyc vé co
giéi héa trong cao mi cho dén nay déu that bai
(Vijayakumar, 2008). Vi vay, viéc nghién citu cac
ché do cao theo huéng gidm cong lao dong, ting
nang suat lao dong dang dudc quan tam. Trong
d6 ché do cao nhip do thap (ting thoi gian nghi
gitta 2 1an cao, tit d6 ting s6 phan cao trén modi
cong nhan cao mu) két hgp ting tan sb st dung
chét kich thich mu hop 1y 14 huéng nghién cttu c6
thé déap tng duge yéu cau néu trén. Nhiéu nghién
cttu da duge thyc hién v ching minh ring ché do
cao nhip do thap gitp gidm nhu cau lao dong cao
mi (Nguyen, 2003; Kim & ctv., 2012; Truong &
ctv., 2013). Theo Vijayakumar (2008), viéc chap
nhan nhip do cao d4 (b6n ngay cao mot 1an) hodc
d6 (sdu ngay cao mot lan) cd ban c6 thé giam nhu
cau vé lao dong cao mi, ting thu nhap cho ngusi

lao dong. Truong & ctv. (2013) ciing cho réng,
d6i véi dong vo6 tinh PB 260 & ché do cao nhip do
thap d5 c6 nang suit ca thé trung binh trén lan
cao (g/c/c) qua 3 nam theo dai (2010 dén 2012)
cao hon déi chitng d3 1a 35% va & ché do cao nhip
do thap d4 c6 nang sult ca thé trén lan cao cao
hon d3 14 15%. Tuy nhién, theo Diarrassouba &
ctv. (2012), kha nang dép dng véi nhip do cao
va chat kich thich mi ctia mdi dong vo tinh khac
nhau la khac nhau.

RRIV 106 1a dong vo tinh méi duge khuyén céo
& Bang 1II trong co cau bo gidng giai doan 2010
dén 2015 vd Béng I co cAu bo gibng giai doan
2016 dén 2020 ctia Tap doan Cong nghiép cao
su Viét Nam. Day 1a dong vd tinh méi do Vién
Nghién citu cao su Viét Nam lai tao, dén nay cac
nghién citu vé ché do cao trén dong vo tinh nay
van con han ché. Vi vay viéc nghién cttu ché do
cao phit hgp trén dong vo tinh RRIV 106 theo
huéng gidm nhip do cao la can thiét.

Muc dich cfia nghién citu nhim danh gia tac
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dong ciia cac ché do cao nhip d6 thip dén ning
suat mi, nang suat lao dong cao mu va cac chi
tieu lien quan dén nang sudt ma, titr d6 gép phan
xéac dinh ché do6 cao phit hgp trong di¢u kién thiéu
huyt lao dong cao mu.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Vat lidu va héa chat

Dong v6 tinh cao su RRIV 106 dugc trong nam
2011 tai Nong truong Cao su Tan Thanh, Cong
ty C6 Phan Cao su Dong Phi, huyén Dong Phu,
tinh Phuéc Phude. Nam mé cao 2018. Ty 1&é mé
cao dat 90% (500 cay/ha), dién tich 16 bao gom
cac hang bao vé la 17 ha, trong dé dién tich thi
nghiém tuong duong 9,0 ha.

Chat kich thich mt Ethephon (acid
2-Chloroethyl phosphonic) sau day goi la
ET, ndng d6 2,5% do Vién nghién citu Cao su
Viet Nam san xuét.

Phan bén, thudc bao vé thue vat va cac vat tu
trang bi cho cay cao su thu hoach ma dugc ap
dung theo quy dinh ki thuat cay cao su va dong
déu nhau cho tat ca cac nghiém thiic.

2.2. B tri thi nghiém

Nghién ctu duge tién hanh trong 2 nim cao
lien tuc, tit thang 4 nam 2018 dén thang 01 nam
2020. Thi nghiém mot yéu t6 gdm 6 nghiém thitc
duge bb tri theo kiéu khoi day di ngdu nhién, véi
3 1an lap lai, quy md mdbi thi nghiém 1 3 phan
cao (250 dén 260 cay/o co sG). Mdi nghiem thitc
13 1 ché do cao dugc két hop gita nhip do cao
(d4, d5, d6) va tan s6 kich thich ma 4 dén 10
lan/nam theo nguyén tac gidm nhip do cao ting
tan s6 kich thich mt. Cac cay thi nghiem dudc
cao véi chiéu dai miéng cao ngita la 1 vong than
cay, cao lién tuc 10 thang/nam (tit thang 4 dén
thang 1 nam ké tiép), chi tiét nhu sau:

N1: S/2 d4 10m (4-1)/12. ET 2,5% Pa 4/y (dbi
chiing).

N2: /2 dd 10m

N3: S/2 d5 10m

/12. ET 2,5% Pa 6/y.
/12. ET 2,5% Pa 6/y.
N4: S/2 d5 10m (4-1)/12. ET 2,5% Pa 8/y.
N5: S/2 d6 10m (4-1)/12. ET 2,5% Pa 8/y.
N6: S/2 d6 10m (4-1)/12. ET 2,5% Pa 10/y.
Liéu lugng boi chat kich thich mu 1a 0,75
gam/cay/1an boi.
Ghi chu:

~— — — ~—

4-1
4-1
4-1
4-1

—~ ~ —~

4/y: Boi kich thich vao thang 5, 6 va thang 10,
11.

6/y: Boi kich thich vao thang 5, 6, 7 va thang
10, 11, 12.

8/y:Bboi kich thich vao thang 5, 6, 7, 8, 9, 10,
11 va thang 12.

10/y: Boi kich thich vao cac thing trong nam
cao, mdi thang boi mot 1an.

2.3. Cac chi tiéu theo déi

Ning suat mi duge theo doi cd mi nuée (latex)
va mu tap (cup lump) theo ting 1an cao trong
nam trén timg 6 ¢ s6. Tinh nang suit ma quy
kho trén cay trén lan cao (g/c/c), nang suat lao
dong cao mu (kg/phan cao/ngay), nang suat mu
quy kho trén vuon cay trén nam (kg/ha/nam).

Ham lugng cao su kho (DRC, %): dugc theo
déi 2 1an/théng theo tiing 6 co s6.

Cac chi tiéu sinh 1y mi: Theo déi 4 chi tiéu la
ham lugng dudng (Sucrose mM), Thiols (R-SH,
mM), 1an vo co (Pi, mM) va tong ham lugng chat
ran (TSC, %). Mau dugce 1y gop clia 20 cay dai
dién trén tung 6 cd sé va dugce phan tich theo
phuong phép ctia Vién Nghién citu Cao su Viét
Nam. Tan s6 theo doéi 1 lan/nam vao thang 11.

Ty 1é kho mat cao duge theo doi vao théang 6
va thang 12 hang nam.

2.4. Phuong phap xi¥ 1y sb ligu

Cac sb lieu duge t6ng hop va vé do thi bing
phan mén Excel 2013.

St dung phan mén SAS 8.1 dé xit Iy phan tich
ANOVA va tric nghiém LSD mtc ¥ nghia o =
0,05.

3. Két Qua va Thao luan

3.1. Ning suidt mu va ning suit lao dong cao
mu

3.1.1. Niang suét ca thé trén lan cao (g/c/c)

Két qua Bang 1 cho thiy trung binh ning suit
cé thé trén lan cao qua 2 nam & mic cao va bién
thién tt 77,7 dén 114,0 g/c/c. Cac nghiém thitc
cao nhip do d5 va d6 cé nang suét ca thé trén lan
cao ting so v6i cac nghiém thic cao d4. Trong do
cac nghiém thic cao nhip do d5 kich thich 6 lan
va 8 lan/nam ting tir 23 dén 27% so véi nghiem
thitc doi chiing (d4, ET.4/y). Cac nghiem thiic
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Bang 1. Nang suat mi quy kho vad ham lugng cao su kho (DRC, %) trong hai nam (2018 va 2019)

Nghiem thitc Nang suat ca the trén

Ning suat quan thé  Ham lugng cao su kho

lan cao (g/c/c) (kg/ha/nam) (DRC, %)

N1 (d4,ET.4/y) DC 77.7¢ (100) 2.612 (100) 33.2
N2 (d4,ET.6/y) 80,1 (103) 2.723 (103) 32,8
N3 (d5,ET.6/y) 95,8 (123) 2.635 (98) 32,8
N4 (d5,ET.8/y) 98,7 (127) 2.720 (101) 33,2
N5 (d6,ET.8/y) 112,9¢ (145) 2.598 (98) 33.4
N6 (d6,ET.10/y) 114,0* (147) 2.622 (99) 33,3
vV (%) 114 3.80 1,76

F Tinh 44,63+ 0,810 0,497

Tdng s6 lan cao binh quan trong nam: nhip do d4 la 68 lan/nam, d5 la 55 lan/nam, d6 la 46 1an/nam (tinh tit thang 4 dén

31/01 nam sau).

Quy udc sb cay cao trén ha la 500 cay.

Sé trong ngoac don chi ty 1é phan tram so véi déi ching.
DC: Déi chiing.

o] cling mot cot, cac gia tri c6 cing ky tu thi khac biét khong c¢é ¥ nghia théng ke.

**: Sy khéc biet rat c6 ¥ nghia théng ke.
ns: Sy khac biet khong c¢6 ¥ nghia théng ke.

cao nhip do d6 kich thich 8 va 10 lan/nam tang
45 dén 47% so véi dbi chiing.

So sanh ciing tan s6 kich thich ma 6 lan trén
nam (6/y) cho thay nghi¢m thic cao nhip do d5
c6 ning suat ca thé trén lan cao cao hon so véi
nghiém thic cao nhip do d4 1a 20% va khac biet
¢6 ¥ nghia théng ke (95,8 g so vé6i 80,1 g/c/c).
Tuong ti, khi so cling tan s6 kich thich mi 8 1an
trén nam (8/y) cho thay nghiém thic cao nhip
do d6 c6 nang suat ca thé trén lan cao cao hon so
v6i nhip do cao d5 1a 14% va khéc biét ¢6 ¥ nghia
théng ke (112,9 so v6i 98,7 g/c/c). Két qua nay
phut hgp véi nghién citu cta Kim & ctv. (2012)
khi gidm nhip do cao cho ning suat ca thé trén
lan cao gia ting. Jacob & ctv. (1988) ciing chitng
minh réng, dong chdy mu va san lugng v6i nhip
dd cao c6 mbi lien hé chat ché véi nhau. Nhu vay,
viéc gidm nhip do cao da lam gia tang nang suat
mu trén lan cao.

So sanh cting nhip do cao cho théy, khi ting tan
s6 kich thich mi (d4 tang tit 4 len 6/y; d5 tang
tit 6 len 8/y va d6 tang tut 8 lén 10/y) cho ning
sudt ca thé tang. Diéu nay c6 thé duge giai thich
13 do tac dong dau tién ctia chat kich thich mu
13 kéo dai thoi gian chdy md, tang cudng trao doi
chét, hoat héa cac qua trinh bién dudng trong hé
théng manh mu va thic day qué trinh sinh téng
hop cao su lam tang sén lugng mi (d’Auzac &
Jacob, 1984). Tuy nhién, sy khac biét khong c6 y
nghia théng ké vé chi tiéu ning suit ca thé trén
1an cao & cac cip nghiém thiic c6 cing nhip do
cao (4/y va 6/y & nhip do d4; 6y va 8/y & nhip
do d5; 8/y va 10/y ¢ nhip do d6, Bang 1).

3.1.2. Ning suit quan thé trén nam (kg/ha/nam)

Niing sudt quan thé trén nam dudce cAu thanh
béi céc yéu t6 14 ning sudt ca thé trén mdi lan
cao, mat do cay cao trén don vi dién tich (sd
cay cao/ha) va s6 lan cao trong nam. Trong thi
nghiém ndy mat do cay cao 14 dong déu giita cac
nghiém thitc. Do d6 ning suit quan thé trén nam
anh hudng tric tiép bdi nang suat ca thé trén lan
cao va s6 lan cao trong nam.

S6 lan cao mu trong nam & cac nghip do cao db
va d6 thap hon so v6i nhip do d4, tuong tng 13 55;
46 so vé6i 68 lan nam. Tuy nhién, do c6 ning suat
suat céa thé trén lan cao ting cao nén nang suit
quan thé cfia cac nghiém thitc cao d5 va d6 ciing
dat & miic cao va tuong duong so v6i nghiém thic
d6i ching. Sy khéac biét khong c6 ¥ nghia thong
ké gitta cac nghiém thitc. Trong d6 nghiém thic
cao d5 kich thich 8 lan/nam (d5, ET.8/y) ¢6 nang
suat dat 103% so véi doi ching (d4, ET.4/y) va
tuong duong so v6i nghiém thiic cao nhip do d4
kich thich 6 lan/nam (d4, ET.6/y) (Bang 1).

3.1.3. Ham lugng cao su khoé (DRC, %)

Ham lugng cao su kho c6 lién quan dén do nhay
va sy tai sinh mf gitta hai 1an cao. Ham lugng
cao su kho cao lam tang do nhay clia mi, cin trd
dong chay, do vay han ché nang suat (Van Gils,
1951). Khi x1t 1y bang Ethephon (chat kich thich
mil) luon luon lam giam DRC trong mu, sy sut
gidzm DRC trong thanh phan mi (Latex) khi kich
thich duge bt dip nhiéu hon do viéc gidm nhip
do cao (Eschbach & Banchi, 1984). Két qua Bang
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Bang 2. Ning suit lao dong va nhu cau lao dong & cac ché do cao mi khac nhau

Nghiém thic

Ning suat lao dong
(kg/phan cao/ngay)

Ty lé nhu cau lao dong
(quy déi ra %)

N1 (d4,ET.4/y) DC 38,9 (100) 100
N2 (d4,ET.6/y) 40,9¢ (103 100
N3 (d5,ET.6/y) 47,9 (123 80
N4 (d5,ET.8/y) 49,5P

N5 (d6,ET.8/y)

(103)
(123)
(127) 80
56,5 (145)
)

67

N6 (d6,ET.10/y) 58,1% (147 67
CV (%) 117
F Tinh 44,58

Quy udc sb cay cao trén phan cao la 500 cay.

e} cling mot cot, cac gia tri c6 cing ky tu thi khac biet khong c¢6 ¥ nghia théng ke.

*%: Sur khac bigt rat c6 y nghia théng ke.
DC: Déi chitng.

S6 trong ngoac don chi ty 1& phan tram so véi dbi ching.

1 cho thiy, cac nghieém thic déu c6 DRC & mic
binh thudng va bién thién trong khoang 32,8 dén
33,3%. Su khac biét khong c¢6 ¥ nghia thong ke
gitta cac nghiém thitc vé chi tieu DRC. So sanh
ciing tan s6 kich thich mu 6 1an trén ndm (6/y)
cho thay nghiém thic cao nhip do d4 c6 DRC
tuong duong véi nhip do cao d5. Tuong tuy, khi so
cung tan s6 kich thich mt 8 lan trén nam (8/y)
cho thiy nghiém thic cao nhip dé d5 c6 DRC
tuong duong so v6i nghiém thic cao d6. Nhu vay,
két qua nay chua ghi nhan sy dnh hudng ciia céc
nhip do cao d5 va d6 dén DRC so vé6i nhip do d4.

3.2. Niang suét lao déng va nhu ciu lao dong
cao mu

Do c6 nang suét cé thé cao, nén nang suat lao
dong cta cac cong nhan cao & cac nghiém thic
nhip do d5 va d6 cao hon so véi cac nghiém thic
cao d4. Ning suét lao dong § cac nghiém thitc cao
nhip do d5 (ET.6 va 8/y) tang tit 23 dén 27% so
v6i nghiém thiic doi chitng (d4, ET.4/y) va & céc
nghiém thic cao nhip do d6 (ET8 va 10/y) tang
45 dén 47% so véi db6i chitng (Bang 2). Nhu cau
lao dong lao dong cao mu khi ap dung nhip do
cao d5 giam duge 20% va d6 gidm 33% so vdéi
nhip do cao d4.

3.3. Cac chi tiéu sinh Iy mn

Mot s6 chi tiéu sinh 1y, sinh héa trong ma c6
lien quan dén qué trinh chay mu va sy téi sinh
mu thuong dugc goi 1a cac chi tiéu sinh Iy mu
vi phan anh tinh trang ctia hé théng mach mu.
Cé6 nhiéu chi tieu sinh 1y mu lien quan dén san
lugng (lien quan dén dong chiy va sy tai sinh

mu) nhung theo Jacob & ctv. (1986), ¢6 bon chi
tieu 1a dudng (Sucrose), lan vo co (Pi), Thoils va
tong ham lugng chat ran (TSC), nhitng chi tieu
quan trong nhat c6 thé gitp phan anh kha day
du tinh trang sinh 1y, hoat dong ctia hé théng
mach mi trong mdi quan hé dén san luong va
can duge danh gia cung thoi diém véi nang suét
mi. Két qua Bang 3 cho thiy, cac chi tiéu ham
lugng duong, 1an vo cd va thilos clia cdc nghiém
thitc & mic binh thudng va khac biét khong c6 y
nghia théng ké gita cdc nghiém qua 2 lan theo
déi. Téng ham luong chat rdn & lan quan tric
thang 11/2018 ctia cdc nghiém thic ¢6 su khéac
bigt c6 ¥ nghia thong ké, cic nghiém thic cao
nhip d6 d6 c6 TSC cao hon d4, tuy nhién khi
so TSC cua nhip do d5 (ET.6/y va 8/y) va d4
(ET.4/y va 6/y) hodc d5 (ET.6/y va 8/y) va d6
(ET.8/y va 10/y) chua thay ro quy luat bién thien
vé ham luong TSC. O lan quan tric vao thang
11/2019 ham luong TSC khac biet khong c6 ¥
nghia théng ké gitta cac nghiém thitc. Tém lai,
cac chi tiéu sinh Iy mi cta cac nghiém thic 6
mtc binh thuong. Cac ché do cao khéng cé tac
dong dén cac chi tieu sinh 1y mu.

3.4. Ty lé kho mat cao

Kho mat cao la hién tugng sau khi cao trén
miéng cao titng phan hay toan phan khong chiy
mi. Thong thuong moéi nam khai thac ty 1lé kho
mit cao gia ting khodng 1% (d’Auzac, 1997).
Theo Jacob & Krishnakumar (2006) hién tugng
kho mat cao van chua xac dinh ré nguyén nhan.
Tuy nhién, Obouayeba & ctv. (2011) ghi nhan
rang, ap dung nhip do cao cao két hgp st dung
chét kich thich mt thé hién ty 1 kho miit cao cao.
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Bang 3. Trung binh ham lugng cac chi tiéu sinh Iy mt ctia cac ché do cao trong hai nam (2018 va

2019)

. . Sucrose (mM Pi (mM R-SH (mM TSC (%
Nghi¢m thie 2018 (2019) 2018( 2319 2018 (201)9 2018 (2319
N1 (d4,ET4/y) DC__ 3,8 3.2 96 11,3 0,75 0,69 348 382
N2 (d4,ET.6/y) 4,7 3,1 8,0 99 0,76 0,65 352° 39,1
N3 (d5,ET.6/y) 45 3,1 9,1 99 0,72 0,63 362 390
N4 (d5,ET.8/y) 4,2 2.8 9,0 96 067 058 385 385
N5 (d6,ET.8/y) 3,8 3,5 8,2 84 064 058 3880 411
N6 (d6,ET.10/y) 3,8 2,9 8,6 84 059 053 41,00 413
CV (%) 1320 21,55 23,70 14,43 21,58 1222 450 420
F tinh L55%  0,37°  0,25"  1,90°  0,60° 1,70°  6,00%* 1,97"

Cac gia tri trong cling mot cot c6 ciing ky tu khéac biet khong c6 y nghia théng ke.

**: Syt khac biét rat c6 y nghia théng ke.
ns: sy khéac biét khong c6 y nghia théng ke.
D/C: Dbi ching.

Bang 4. Ty lé¢ kho mat cao toan phan (%)

trong hai nam thi nghiém (2018 va 2019)

Nam 2018 (%)

Nam 2019 (%)

Nghiém thtc

S0 &y a7 Thang 12 Thang 7 Thang 12

N1 (d4,ET.4/y) DC 781 0,14 1,62 1,54 2,180
N2 (d4,ET.6/y) 769 0,13 0,67 1,69 4,032
N3 (d5,ET.6/y) 776 0,00 0,81 1,42 2,192
N4 (d5,ET.8/y) 784 0,00 0,39 1,15 1,40P
N5 (d6,ET.8/y) 753 0,00 0,41 0,40 0,93°
N6 (d6,ET.10/y) 747 0,00 0,78 0,80 0,04P

CV (%) 9,83 29,96 30,05 21,73
F Tinh 1,007 1,097 0,817 3,51%

S6 lieu dugce chuyén déi sang dang y = (x + 0,5)2
DC: Déi chitng.

Két qua quan tric ty lé kho mat cao duge trinh
bay & Bang 4. Két qua cho thiy da ghi nhan ty
lé kho miit cao ¢ mic do toan phan trén tat ci
cac nghiém thic. Ty 1é kho mit cao ¢6 xu hudng
gia ting sau 2 nim cao, trong d6 & lan quan tric
vao thang 11/2019 ghi nhan ring & cac nhip do
cao thap (d5 va d6) c6 ty l¢ kho mit cao thap
hon so vé6i d4. Trong d6 nghiém thiic cao d4 kich
thich 6 lan/nam (d4, ET. 6/y) c6 ty lé kho mat
cao 1a cao nhat va thap nhat 13 nghiém thic cao
d6 kich thich 8 lan/nam (d6, ET. 8/y).

4. Két Luan

Céc nghiém thiic cao nhip do thap (d5 va d6)
c6 ning suat ca thé trén lan cao ting so véi nhip
do d4. Trong d6 cac nghiém thic cao nhip do
d5 két hop sit dung chat kich thich mt ET 2,5%
boi 6 va 8 1an/nam (d5, ET.6/y; d5, ET.8/y) cho
ning suat cac thé trén lan cao tang 23 dén 27% va
cac nghiém thitc cao nhip do d6 (d6, ET.8/y; d6,
ET.10/y) tang 45 dén 47% so v6i dbi chiing (d4,

dé xt ly théng ke.

ET.4/y). Nang suat lao dong cao mu ciing gia
tang tuong ttng. Nhu cau lao dong cao mu gidm
it 20% & nhip do d5 va gidm 33% & nhip do d6 so
v6i nhip do d4. Nang suat vuon cay (kg/ha/nam)
clia cac ché do cao nhip doé nhip do d5 va d6 dat
tuong duong (98 dén 101%) so véi dbi ching.
Cac ché do cao khong tac dong dén cac chi tieu

sinh Iy mu, ty lé kho méit cao va ham lugng cao
su kho (DRC, %).
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Effects of Brassinosteroid on growth, development, yield and activities of some
antioxidant enzymes of Jasmine 85 rice cultivar under salinity conditions
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ARTICLE INFO ABSTRACT

Research Paper The objective of the experiment was to determine effects of Brassinos-

teroid (BRs) concentrations on growth, development and yield of Jasmine
Received: August 15, 2020 85 rice cultivar under salinity conditions at panicle initiation stage. The
Revised: September 27, 2020 experiment was laid out in a completely randomized design with three
Accepted: October 19, 2020 replications and consisted of two factors. The first factor comprised three

salinity concentrations: 0%o (control), 2%0 and 4%0 and the second factor
Keywords had three concentrations of BRs: 0 ppm (control), 2 ppm and 4 ppm.
The results showed that under non-saline conditions, the control rice
plants sprayed with BRs at a concentration of 2 ppm had the highest

Antioxidant enzymes 2 X
values of root length (33.39 cm), leaf area (42.41 cm®), proportion of

Brassi .

Jrass.1n088t5er01d firm seeds (72.20%), weight of 1000 seeds (28.14 g) and yield (725.55

Sa?m,l?e g/barrel). At the salinity level of 4%o, rice plants sprayed with BRs at
alinity

a concentration of 2 ppm demonstrated the highest levels of APX and
CAT enzymes. Briefly, rice plants grown under higher salinity levels had
decreased growth and yield. Spraying BRs helped improve growth and
yield parameters of rice under high salinity conditions.
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Anh hudng ciia Brassinosteroid lén sy sinh trudng, phat trién, ning suit va hoat tinh
mot s6 enzyme chéng oxy héa ctia gibng lia Jasmine 85 trong diéu kién man
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Ngay chinh stra: 27/09/2020
Ngay chap nhan: 19/10/2020
Twu khoéa

Brassinosteroid

Enzyme chéng oxy héa
Giong lia Jasmine 85

TOM TAT

Muc tiéu ctia nghién ctu nhim xac dinh &nh huwéng ctia ndng do
Brassinosteroid (BRs) dén sinh truéng, phat trién va nang suit trong
diéu kién nhidém man & giai doan lam dong. Thi nghiém dugc bd tri theo
kidu hoan toan ngiu nhién véi ba lan lap lai vi gébm c6 hai yéu té. Yéu
t6 thi nhat gom ba ndng do xi 1§y man: (0%o (ddi ching), 2%o, 4%0)
va yéu t& thi hai gdm ba ndng d6 BRs: 0 ppm (dbi chiing), 2 ppm, 4
ppm. Trong diéu kién khong xtt Iy mén, cay lda dugc phun BRs & nong
do 2 ppm c6 chidu dai r& (33,39 cm), dién tich 14 dong (42,41 cm?), t§
1& hat chic (72,20%), trong lugng 1000 hat (28,14 g), nang suat (725,55
g/thiing) cao nhat. Khi xit Iy man & nong do 4%, cay lta dugc phun
BRs & ndng do 2 ppm c6 hoat do enzyme APX va CAT cao nhat. Tém
lai, cay lda dugc trdng & diéu kién d6 man cao thi sinh trudng va ning
suat gidm. Phun BRs gitip cai thién cac chi tiéu vé sinh trudng va nang

Man

suat clia cay lda trong diéu kién dé6 man cao.

*Tac gia lién hé

Phan Hai Van
Email: phvan@hcmuaf.edu.vn

1. bat Van bé

O Viet Nam, lda gao chiém vi tri v6 ciing quan
trong trong nén kinh té qudc dan, lia gao khong
chi 14 ngudn cung cip luong thyc chinh ma con
la mit hang xuit khau quan trong. Tuy nhién,
trong nhitng nim gan day, do d&nh hudng ciia bién
d6i khi hau da lam gidm dién tich dat trong laa,
anh huéng khong nhé dén san lugng va nang suét
nganh trong lda. Dic bigt 1 cac gidng gao thom
xuét khau, cac gidng nay bi &nh hudng nhiéu hon
so véi cac gidng thong thudng trong dé cé giéng
Jasmine 85.

Truée anh hudéng nghiém trong ctia man thi
viéc chon giéng lta chdng chiu m#n c6 chat luong
VA ndng suat cao sé doi héi thoi gian kéo dai hang
chuc nam, vi vay viec bd sung ngoai sinh céc chat
diéu hoa sinh truéng thic vat dé ting cuong kha
ning chiu man ctia cay trong 1a bién phap dang dé
liya chon. Trén thé gisi va Viet Nam da c6 nhiéu
nghien citu vé viéc bd sung céc chit diéu hoa sinh

trudng thuc vat ngoai sinh nhdm ting cudng tinh
chéng chiu & thyc vat. Trong nhém chit diéu hoa
sinh trudng thyc vat thi Brassinosteroid (BRs)
dang dugc nhidu nha nghién citu trong va ngoai
nudc quan tam.

Brassinosteroid 134 mot nhém céac chat diéu hoa
sinh trudng thuyc vat c6 vai tro then chdt trong
mot loat cac hién tuogng phét trién & thuc vat bao
gom phan chia té bao va kéo dai té bao & than va
ré&, phat sinh té bao, phat trién sinh san, 130 héa 14
va phén ting v6i diéu kién bat 1¢i (Clouse & Sasse,
1998). Trén thé gisi c6 mot sd nghién citu vé anh
hudéng ctia BRs nhu xtt Iy hat giéng v6i dung dich
BRs loang da cai thien mot cach dang ké sy sinh
trudng clia cac cay ho lia trong didu kien man. O
Viet Nam, Nguyen (2018) da nghién citu vé tac
dong ctia BRs dén lta trong diéu kién min nhu
phun BRs gitp cai thién hiéu qua sinh trudng cay
lda nhd duy tri t6t s6 bong/m?, s6 hat chic/bong
d&n dén gia ting nang suit lta. Chinh vi vay, muc
tieu cia nghién citu nham xac dinh anh hudéng ctia
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nong do Brassinosteroid (BRs) dén sinh trudng,
phat trién va ning suft trong diéu kién nhiém
min G giai doan lam dong.

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

Gibng laa Jasmine 85 do Cong ty C6 phan Tap
doan Loc Trdi cung cip. Gidng lda nay coé dic
diém nhu sau: thoi gian sinh truéng tit 95 — 102
ngay; chiéu cao cay 85 — 90 cm, dé nhanh trung
binh, 14 dong thing; khéi lugng 1,000 hat khoang
26 — 27 g. Hat gao dai 7,2 — 7,6 mm, trong sudt,
khong bac bung, ham lugng amylose trung binh
(20 — 21%), do héa hd cap 5, com mém, déo, c6
mii thom dic trung. Gibng Jasmine 85 chiu man,
chiu han kém.

2.2. B tri thi nghiém

Thi nghiém dugc bd tri theo kiu hoan toan
ngau nghién véi ba lan lap lai. Yéu t6 thi nhat
gdm ba nong do man: 0 (Ddi chitng), 3% va 4%o;
yéu t6 thit hai gom 3 nong do BRs: 0 (Ddi chiing),
2 va 4 ppm. Lia dudc trong trong cac thiing xop
(60 x 40 x 30 cm). Tong s6 thiing duge sit dung
trong thi nghiém la 108 thung.

2.3. Cac budc thyc hién thi nghiém

Viéc x1t Iy man duge thyc hién trong giai doan
lam dong 37 - 43 ngay sau gieo (NSG) véi céc
nong do mudi 0%o, 3%o va 4%o. Brassinolide (dan
xuat ctia BRs) duge phun v6i nong do lan lugt
la 0, 2 va 4 ppm vao ngay thit 5 sau khi x 1y
min theo titng nghiém thic thi nghiem. Dén thoi
diém 43 NSG, tién hanh rita min bang cach hit
hét nudc mubi ra khéi thing sau dé thay bang
nudc tudi binh thuong.

Thi nghiém dudc bén phan theo cong thic 100
kg N/ha - 40 kg P2O5/ha - 30 kg K20/ha v6i
lugng bén duge chia theo 3 dot: Dot 1: 1/2 phan
dam + 1/2 kali (7 NSG); Dgt 2: 1/3 phan dam
+ 1/2 phan kali (22 NSG); Dgt 3: 1/3 phan dam
(40 NSG).

2.4. Cac chi tiéu theo doi

Céc chi tiéu theo dbi vé sinh trudng, phat trién
va nang suat bao gom: Chiéu cao cay (cm), dign
tich 14 dong (cm?/1a), chiéu dai 1& (cm), tong
s6 hat trén cay (hat/cay), trong lugng 1000 hat

(g), ty 1& hat chic (%) vA ning suit (g/thiing).
Chi tiéu sinh héa bao gdm: Ham lugng proline
(mg/g): do mat do quang 6 budc séng 520 nm
bing may do mat do quang (Paquin & Lechas-
seur, 1979); Ham lugng protein (ng/g): do mat do
quang & budce séng 595 nm bing may do mat do
quang (Bradford, 1976); Hoat do enzyme catalase
(CAT) (EC.1.11.1.6) dugc xac dinh theo Chance
& Maehly (1955); Hoat do enzyme ascorbate per-
oxidase (APX) (EC.1.11.1.11) dugc xéac dinh theo
Nakano & Asada (1981).

S6 lieu dugc théng ké va tinh trung binh
bing phan mém Excel, tric nghiém phan hang
ANOVA bing phan mém SAS 9.1.

3. Ké Qua va Thao Luan

Két qua Bang 1 cho thay, khi dudgc phun BRs &
cic ndng do khac nhau thi chiéu cao cay lia cé sy
khac biét rat c6 ¥ nghia thdng ké & cac nong do
mian khac nhau. Cay lta duge xit Iy man & nong
do 4%o c6 chiéu cao cay thap nhat (91,07 cm),
khéac biét rat c6 ¥ nghia thdng ké so véi & nong
do 2%o va khong xit Iy man (ddi chiing). Didu nay
cho thiy ndng do min trong nudc cang cao thi
chiéu cao cay lda cang giam. Két qua nay phit hop
voi két qué clia Saxena & Pandey (1981) khi ho
cho rang chiéu cao cay gidm mot cach tuyén tinh
v6i viéc gia tdng mic do méin. Hasanuzzaman &
ctv. (2009) ciing da cho thiy 4nh hudng ciia do
man lén chiéu cao cdy & cac gidng khac nhau cé
thé do kha ning di truyeén ctia gidbng. Viec phun
BRs gitip cay lda ting truéng chidu cao dang ké
trong diéu kién xtt Iy min. Cay lda Jasmine 85
cao nhat khi dugc phun BRs & ndng do 4 ppm
(95,03 ¢cm), khong khac biet thong ké so véi khi
dugc phun & ndng do 2 ppm, nhung khac biét rat
¢6 ¥ nghia thong ké so v6i ddi chitng 0 ppm (91,44
cm). Brassinosteroid 1a hoocmon thuec vat c6 lien
quan dén viéc thic day tang trudng va phat trién
clia caly. Mot trong nhitng 4nh hudng tha vi nhat
ctia BRs 1a kha ning gitp thuc vat chong lai cac
stress phi sinh hoc khéc nhau (Bajguz & Hayat
2009; Hayat & ctv., 2010).

Dién tich 14 dong clia gidng lia Jasmine 85 bi
anh hudng béi cac ndng do man, BRs va tuong téc
gitta hai yéu t6 nay (Bang 1). Dien tich 14 dong
clia cay lia dat cao nhat khi khong duge xit ly
man (41,68 cm?), khac biét rat c6 ¥ nghia théng
ké so v6i & nong do 3%o va 4%o. Nhut vay, nong do
min trong nuée tudi anh hudng ré rét dén dien
tich 14 dong ciia cay lta. O cac ndng do méan khéc
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Bang 1. Anh hudng ctia ndng do Brassinosteroid (BRs) dén chidu dai ré, chiéu cao cay

va dién tich 14 dong ctia giéng lia Jasmine 85

Do man (%o)

Nong do BRs (ppm) (B)

Ngay xt ly (A) 0 (DC) 5 7} TB (A)
0 (Doi ching)  3L,88 33,39 35,44 33,57°
N 3 2255 28,15 30,02 26,91
Ch“‘z“ d)m re 4 18,69 2345 2840 93,67¢
o TB (B) 24377 28,46°° 31,207
CV(%) = 16,16 F5 = 11,21%F F, = 5,3% Faxp = 0,41
0 (Dbi ching) 95,64 98,01 97,34 96,00
Chidu cao cay 3 90,92 92,97 94,03 92,58
4 87,75 91,75 93,71 91,07¢
(cm) TB (B) 91,44°  94,17* 95,03%
CV(%) = 2,26 Fa = 10,15 F, = 7,127 Fa,p = 0,88"
0 (D6i chiing) 38,47 42.41* 44,182 41,68%
o 3 35,28 36,46 35,37 35,70°
Dién tich 213 dong 4 33.54°  43,63* 36,36 37,85
(em?) TB (B) 35,76°  38,64% 40,837

CV(%) = = 4,32 F4

= 29,99%F 'y = 21,11F Farp = 9,087

a°Trong ciing 1 nhém gia tri trung binh, cac s6 c6 ciing ky tu di kém thé hién sy khéac biét khong co6 y

nghia théng ké. )
"S: khac biet khong c6 ¥ nghia thong ké; *: khac bigt
c6 ¥ nghia théng ké & mic 0,01.

nhau, viéc phun BRs gitap cay lda cai thién dién
tich 14 dong. Dién tich 14 dong c6 gia tri cao nhat
khi duge phun BRs 6 nong do 4 ppm (40,83 cm?)
va thap nhat khi khong phun (35,76 cm?), chénh
lech 5,07 cm?. Bén canh d6, dién tich 14 dong ciia
cay lda dué6i anh huéng tuong tac gita ndng do
min vd BRs khéc biét c6 ¥ nghia théng ke. Cay
lta duge trong trong diéu kién khong xit Iy man
va duge phun BRs & nong do 4 ppm cho dién tich
14 dong cao nhét (44,18 cm?). Dién tich 14 dong
thap nhat khi cay lia dugc trong trong diéu kién
xtt Iy min & ndng do 4%o vd khong duge phun
BRs (33,54 cm?). Két qua nay cho thiy, nong do
min cao lam gidm dién tich 14 dong cta cay laa
va viéc phun BRs gitip cay lda thich nghi tét véi
diéu kién man.

Chiéu dai ré clia cay lda bi &nh huéng bdi nong
do min, BRs va tuong téc gitta hai yéu t6 nay
(Bang 1). Cay laa duge x1t Iy mén & nong do cang
cao thi chiéu dai ré cang ngan (Hinh 1). Khi dugc
xtt Iy min & nong do 4%o, cay lda cé chidu dai ré
ngan nhat (23,67 cm) khong khéic biet théng ke
so vdi 6 ndong do 3%o, nhung khac biét rat c6 ¥
nghia thong ké so véi ddi chiing 0%o (33,57 cm).
Chénh léch chié¢u dai ré cay lia & ndng do min
0%0 va 4%0 13 9,90 cm. Cay lda duge phun céic
nong do BRs khéac nhau c6 chidu dai ré khac biet
c6 y nghia théng ké. Cay lta dugc phun BRs &

c6 ¥y nghia théng ké & mic 0,05; **: khac biet rat

nong do 4 ppm c6 chiéu dai ré dat cao nhat (31,29
cm) va thap nhéat ¢ nong do 0 ppm (24,37 cm).
Tuong tac giita nong do xi 1y man va phun
BRs khong dén chiéu dai ré cay laa. Chiéu dai ré
lda dao dong trong khoang 18,69 dén 31,88 cm.
Noéng do min va BRs anh hudéng dén cac yéu
cAu thanh ning suit, do d6 din dén sy khac bigt
vé nang suit clia cay lda. Khi duge xit Iy min &
nong do cang cao thi ning suit cay lda cang thap
(Bang 2). Ning suét cay lia dat thap nhat khi
duge xit 1§ man 6 nong do 4%o (503,70 g/thiing)
va cao nhat ¢ nong do doi ching 0%o (655,01
g/thiing). Viéc phun bd sung BRs cho cay lia
gitp cai thién nang suat dang ké. Khi phun BRs
3 nong do 2 ppm cay lia c6 nang suit cao nhat
(603,35 g/thuing) va thap nhat ¢ nong do 0 ppm
(521,78 g/thung). Tuong téac gitta nong do man
va BRs ciing tac dong ré rét dén ning suit cay
lta. Cay lda duge xit Iy min & nong do 0%o két
hop véi viec phun BRs 6 nong do 2 ppm cho ning
suat cao nhat, dat 725,55 g/thiing. Trong khi do,
& ndng do man 4%o va khong duge phun BRs, cay
lta cho nang suat thap nhat (420,04 g/thung).
Két qua nay tuong tu véi két qua ctia Hayat &
ctv. (2007), khi tién hanh nghién ctu trén cay cai.

Két qua Bang 3 cho thiy ham lugng protein va
proline trong cay lda chiu tac dong ctia nong do
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Hinh 1. Chiéu dai ré lda Jasmine 85 khi dugc phun BRs & cac ndng do min khac nhau.
Chu thich:

A1Bo: 0%0 + 0 ppm; A1B1: 0%0 + 2 ppm; A1Ba: 0%0 + 4 ppm.

A3Bo: 3%0 + 0 ppm; A2Bi: 3%0 + 2 ppm; AsBa: 3%0 + 4 ppm.

A3Bo: 4%0 + 0 ppm; A3Bi: 4%0 + 2 ppm; A3Ba: 4%0 + 4 ppm.
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Bang 2. Anh huéng ctia Brassinosteroid (BRs) dén céc yéu t6 cau thanh nang suit va
nang suat gidng lda Jasmine 85

D6 man (%o)

Nong do BRs (ppm) (B)

Chi tieu ) 0 5 1 TB (M)

0 322,46 355,13 322,46  338,89"

b

O U
(hat/cay) TB (B)  300,06° 31935° 329,17%

CV(%) = 6,10 Fo = 10,217F Fg = 5,31F Fa,p = 1,09

0 68,97°  7220°  69,73"°  70,30°

T% 16 hat chic 3 63,53°¢  65,072P¢ 68,17 65,59

v %) 4 55,109 60,930 65,57*"° 60,53
’ TB (B) 62,53  66,07°"  67,82"

CV(%) = 6,30 F5 = 12,62%F Fg = 3,84 Fa.p = 4,25

0 26,25  28,14* 26,07 26,82°

c c bc b
() TB (B) 23897 2541° 25,16

CV(%) = 3,13 Fx = 47,85%F Fg = 9,82 Fa,p = 4,137

0 645,762 725 55%  593,74P¢ 655,017

Nine sut 3 499,54°¢  555.81P°  573,89"°  543,08"

ti . 4 420,049 528,68° 562,37 503,70P
(g/thung) TB (B) 521,78 603,35 576,67°°

CV(%) = 10,58 Fa = 15,417 F = 4,34% Faxp = 2,677

a'dTrong ciing 1 nhém gia tri trung binh, cac s6 c¢6 ciing ky tu di kém thé hien sy khac bigt khong c6 ¥
nghia théng ké.

"$: khac biét khong c6 ¥ nghia théng ké; *: khac biét c6 y nghia théng ké & mic 0,05; **: khac biét rat cé
¥ nghia théng ké & mic 0,01.

Bang 3. Anh hudng ctia Brassinosteroid (BRs) dén céc yéu t6 cau thanh ning suit va
nang suat giéng lia Jasmine 85

Do man (%o)

Nong do BRs (ppm) (B)

Chi tieu (A) 3 5 1 TB (A)

0 66,2° 65,3  81,9° 71,1°

Protein 3 55,78 73,64 63,0f 64,1¢

(ng/g TLT) 4 65,9  75,9° 78,6 73,52
TB (B) 62,6°  71,6°  74,5°

CV(%) = 1,3 Fa = 260,46%* Fg = 423,97%* Fa,p = 179,11%F

0 10,918 11,08 11,28¢f 11,09¢

Pome 3 BUw e men e
(1g/meg protein) TB (B) 17,26 14,56 15,83P

CV(%) = 3,1 Fa = 12,62°F Fp, = 67,24%F Faxp = 187,177
28Trong cting 1 nhém gia tri trung binh, céc s6 c6 ciing ky tu di kém thé hién sy khac bigt khong c6 y
nghia théng ké.
**: khac bigt rdt c6 ¥ nghia vé mat théng ké ¢ mic 0,01.

xtt Iy min, BRs va tuong tac gitta hai yéu t6 nay.
Ham lugng protein trong cay lda dat cao nhat
la 73,5 png/g trong lugng tuci khi cay lda duge
xtt 1§ man & nong do 4%o. Tuong ty, cay laa khi
duge phun BRs & nong do 4 ppm ciing cho ham
lugng protein cao nhat (74,5 pg/g trong lugng

tuoi). Cay lta duge trong trong diéu kién khong
x1t 1§ m#n (ndng do min 0%o) va duge phun BRs
3 nong do 4 ppm cho ham luong protein dat cao
nhat, 81,9 pg/g trong lugng tuoi.

Ham lugng proline trong cay lta cao nhét khi
dudc xtt Iy min 6 nong do 3%o (dat 19,52 ng/mg
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Bang 4. Anh hudng ciia Brassinosteroid (BRs) dén hoat do ciia hai enzyme catalase (CAT) va ascorbate

peroxidase (APX) clia gibng lia Jasmine 85

Do mian (%o)

Nong do BRs (ppm) (B)

Chi tieu ) 3 5 1 TB (A)
0 2208 x 1027 2243 x 1027 11,06 x 10 > 18,52 x 10 *°
APX 3 12,08 x 1072¢ 38,75 x 1072 23,40 x 1024 24,74 x 10°2P
(UI/mg protein) 4 14,88 x 10°2¢ 76,01 x 1022 53,18 x 102" 48,02 x 10 22
TB (B) 16,35 x 10 2° 45,73 x 10 2* 2921 x 10 2P
CV(%) = 7,93 F5 = 373,88%F Fg = 335,43%* Fa,p = 135,10%F
0 1,42¢ 1,26° 1,679 1,45¢
TB (B) 1,69° 1,96P 2,25%

CAT

(T /mg protein)

CV(%) = 3,83 Fa = 385,027 F = 124,76°F Fayp = 84,607

°Trong ciing 1 nhém gia tri trung binh, cac s6 c6 ciing ky tu di kem thé hién sy khac bigt khong c6 y nghia théng ke.

**: khac biét rdt c6 ¥ nghia vé mat théng ké ¢ mic 0,01.

protein) va thip nhit & nong do 0%e (11,09
ng/mg protein), chénh léch 8,43 pg/mg protein.
O cac ndng do phun BRs khac nhau, ndng do dbi
ching 0 ppm cho ham luwgng proline trong cay
ltia cao nhat 17,26 ng/mg protein va thap nhat
14 14,56 pg/mg protein & ndong do 2 ppm.

Cay lta duge xt Iy man & nong do 4%o két hop
v6i phun BRs ¢ ndng d6 0 ppm va 4 ppm cho ham
lugng proline cao nhat (1an lugt 1a 22,08 va 22,83
ng/mg protein). Ham lugng proline trong cay laa
dat thap nhat 10,91 pg/mg protein khi duge xi
I man & nong dé 0%o va khong phun BRs. Theo
Summart & ctv. (2010), proline dugc tich lay &
nhiéu loai thuc vat dé dap ting véi céc stress tit
moi truong nhu han han, lanh va mén.

Hoat do enzyme catalase (CAT) va ascorbate
peroxidase (APX) clia giébng lia Jasmine 85 khac
biét rat c6 ¥ nghia théng ké dusi dnh huwdng clia
noéng do min, BRs va tuong téc giita hai yéu td
nay (Bang 4). Hoat do enzyme APX cao nhat
(48,02 x 102 UI/mg protein) khi cay lia dugc
xti Iy man ¢ nong do 4%o va thap nhat ¢ nong
do doi chitng 0%o (18,52 x 10 2 Ul/mg protein).
Hoat do ctia enzyme APX cao nhat (45,73 x 10 2
UI/mg protein) khi dugc phun BRs § nong do 2
ppm va thap nhat ¢ nong do 0 ppm (16,35 x 10 2
Ul/mg protein). Cay laa khi duge xit Iy mén &
nong do 4%o két hop phun BRs 6 nong do 2 ppm
cho két qua hoat do enzyme APX cao nhat (45,73
x 10"2 UI/mg protein).

Két qua Bang 4 ciing cho thay cay lda khi duge
x1t 1§ mén & nong do 4%o c6 hoat do enzyme CAT
clia cay lua dat cao nhét (2,43 Ul/mg protein),
khac biét rat c6 ¥ nghia théng ké so vé6i cac nong
do6 con lai trong thi nghiém. O cac nong do phun
BRs khac nhau, cay laa c6 hoat do enzyme CAT

cao nhat (2,25 Ul/mg protein) khi dugc phun &
nong do 4 ppm va thap nhat (1,69 Ul/mg protein)
& nong do 0 ppm. Tuong tac gitta nong do min
4%o0 va BRs 2 ppm cho két qua hoat do enzyme
CAT cao nhat (2,92 Ul/mg protein). Theo Nunez
& ctv. (2003), cay laa bi stress mén va duge xt 1y
bing BRs cho thiy sy gia tang dang ké cac hoat
dong ctia CAT va ting nhe APX. Bajguz (2011)
ciing da cho thiy ring xi Iy bing Brassinolide
¢6 hiéu qua trong viéc ting hoat dong cla céc
enzyme chong oxy hoa (CAT va APX).

4. Két Luan

Cay lta dudc trong & diéu kién xit Iy mén cang
cao thi sinh trudng vA ning suat cang gidm. Phun
BRs gitp cay lda cai thién cac chi tiéu vé sinh
truéng va ning suit trong diéu kién xt 1y man.
Khi cay lta duge xit Iy min & nong do 4%o két hop
phun BRs 6 nong do 2 ppm c6 hoat do enzyme
APX (76,01 x 10 2 UI/mg protein) va CAT (2,92
UI/mg protein) cao nhat gitp gia ting kha ning
chiu mén.
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ABSTRACT

The Pinus kesiya and Podocarp (Dacrycarpus imbricatus) woods
were obtained from the plantations of the Southeast region of
Vietnam, with the initial humidity of 80 - 85%. The wood was cut
into boards with dimensions of 40 x 80 mm to 120 x 500 mm. In
this study, the Pinus kesiya and Podocarp woods were thermally
treated at with high temperatures ranging from 161°C to 218°C
and the duration from 7.5 h to 13 h. The experiment results
showed that the oven-dry density of pine and Bach tung tended
to decrease when it was treated at high temperatures during long
periods of time. In particular, the density of Pinus kesiya and
Podocarp woods decreased about 3.17 - 17.3% and 3.45 - 20.73%,
respectively, compared with the control samples. In the thermal
modification process, under the effects of high temperature Pinus
kesiya and Podocarp woods became darker than the modified
wood.

Cited as: Hoang, H. V., Ho, D. T. T.,

& Dang, B. D. (2020). Effects of temperature and time of

thermal modification on density and colour of Pinus insularis and Dacrycarpus imbricatus wood.
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Anh hudng ctia nhiét do va thoi gian bién tinh nhiét dén khéi lugng thé tich va mau
sic ctia gb Thong ba la (Pinus kesiya) va gd Bach tung (Dacrycarpus imbricatus)
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Twu khéa

Bién tinh nhiet

G Bach tung
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Khéi lugng thé tich

TOM TAT

G& Thong ba 14 va Bach tung thi nghiem dugc 1ay tit ring trong
mién Dong Nam Bo, do am ban dau khoang 80 — 85%. G& dudc
gia cdong mau véi quy cach day x rong x dai 1a 40 mm x (80 - 120)
mm x 500 mm. G6 dugc dua vao xit 1y bién tinh nhiét v6i nhigt
do tir 161°C dén 218°C va thsi gian bién tinh bién dong tit 7,5 -
13 gio.

Két qui nghién ctu cho thiy khéi lugng thé tich kho kiet clia gb
Thong ba 14 va gb Bach tiing déu c¢6 xu huéng gidm khi duge xit
ly & nhiét do cao va thai gian dai. Trong d6, khéi lugng thé tich
ctia gd Thong ba 14 va Bach tiing gidm trong khodng 1an lugt 13
3,17 — 17,3% va 3,45 — 20,73% so v6i gb khong xit ly. Trong qué
trinh bién tinh nhiét, dusi tac dung ctia nhiét do cao da lam cho
gd Thong ba 14 va Bach ting c6 mau sic sim hon.

Mau séc

*Tac gia lién hé

Hoang Van Hoa
Email: hoangvanhoa@hcmuaf.edu.vn

1. Dat Van Dé

Hién nay, gb tit ritng cé tudi sinh trudéng dai
ngay cang khan hiém. Da sé nguyén liéu gb st
dung trong san xudt dé moc va xay dung déu
dugce lay tit rimg c6 tudi sinh trudng thap. G tir
cac loai cady moc nhanh va thoi gian sinh trudng
ngin nay thuong cé ti 1é gd tudi non cao, va ¢
nhiéu nhuge diém nhw: dé& bién mau, dé& muc,
kich thuéc khong én dinh khi sit dung,. .. Nhing
nhuge diém nay da lam cho viéc san xuat san
pham gb gap khong it kho khin, tham chi dang
lam han ché pham vi tng dung cta gb. Vi vay,
viéc nghien citu mot giai phap phit hop dé xi ly
nang cao chat lugng cac loai gd nay la van dé
rat can thiét. Nhitng nam qua, trén thé gidi ciing
nhu trong nude d c6 nhidu cong trinh nghién cttu
dugc cong bd nhu: st dung hoa chit dé xi Iy gd,

hoiic dimng céc giai phap vat 1y dé xit 1y cai thien
chat lwgng g6. Trong cac gidi phap dé, bién tinh
nhiét hay xit Iy nhiét do cao da duge ap dung va
da dat dugc nhidu két qua ndi bat. G bién tinh
nhiét da duge nhiéu qubc gia trén thé gisi san
xut v6i quy mo cong nghiep (Hill, 2006).

Viéc diing nhiét dé bién tinh gb khong phai
phuong phap méi. Tham chi tit nam 1920, Tie-
mann da chi ra, khi siy gd & nhiet do cao khong
nhing lam gidm do am thing bing ma con gidm
c& do dan né cta gd. Dén nam 1937, Stamm &
Hansen cho biét do am thang bing, do co rit va
dan nd clia gd déu gidm khi x 1y trong nhiéu
moi trusng khac nhau. Dién hinh nhu nam 1973,
Rusche da tién hanh bién tinh nhiét gd Thong
ba 14 v Beech cho biét modul dan hdi gidm c6
¥ nghia khi do tén hao khéi lugng trén 8%, do
bén nén giam 20% & mitc toén hao khéi luong 1%,
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Bang 1. Mién thyc nghiém cho phuong 4n quay bac 2 Box — Hunter

Miic va khodng bién thien

Gia tri ma hoa

Gi4 tri thyc clia cac thong sb

X1 (T) X2 (%)
Nhiet do (°C) Thoi gian (gid)
Mic sao trén (*) +a 218 13
Miic trén +1 210 12
Miic co sé 0 190 10
Mrtc duéi -1 170 8
Mic sao dudi (**) e 161 7,5
Khoang bién thién A 20 2

nhung sau dé da tang dén 80% khi mitc ton hao
khéi lugng khoang 10%. Trong khi d6, do bén kéo
thay doi khong c6 § nghia trong pham vi mtc tén
hao khéi lugng nhé hon 10%, nhung sau dé thi
ting manh. Két qua nay tuong tu khi Bengts-
son & ctv. (2002) thyc hien nghién ctu xit ly
thity nhiet gd Thong va Spruce véi kich thuéde
16n (45 x 145 x 4,500 mm) & nhiet do 220°C.
Dén nam 2008, Bruno & ctv. bién tinh nhiét gd
Thong (Pine) trong 10 tir 2 gio dén 24 gio, nhiet
do 170 - 200°C ciing da dua ra két luan: do ton
hao khéi lugng tang theo thai gian vA nhiet do xi
Iy, hieu qué chéng gidn nd ting 35%, do bén uén
va modul dan hdi gidm khi nhigt do va thoi gian
xtt Iy ting. Do d6, g bién tinh nhiét dat dugc
do 6n dinh vé kich thudc, kha nang chéng nam,
con triing va gidm kha nang hit am (hygrocop-
icity). Ngoai ra, do déo dai (toughness), do bén
u6n tinh (MOR) va tinh chéng mai mon cia go
cling gidam. Qua trinh bién tinh ciing gép phan
lam sAm mau gd. Bién tinh nhiét xay ra khi nhiét
do I6n hon 180°C va nhé hon 260°C. Nhiét do
trén 300°C khong duge tién hanh vi tinh chét gd
bién ddi qua nhiéu. Cac nghién cttu sau do clia
Hamiyet (2010), Vasiliki & ctv. (2014), Vasiliki
& Panagiotis (2015) vé bién tinh nhiét g Thong
cling dua ra nhitng két qua tuong tu nhu trén.

G6 Thong ba 1a (Pinus kesiya) va gb Bach tling
(Dacrycarpus imbricatus) 1a hai loai gb kha dac
trung cta khu vyc phia Nam Viét Nam, vé6i trit
lugng 16n. Hién tai, hai loai gd nay dang dugc
sit dung nhiéu trong san xuat do gb thong dung.
Tuy nhién, néu khong qua xi 1y, cac loai gd nay
van ton tai nhitng nhuge diém cb hitu clia gb rimg
trong néi chung.

Nghién citu nay, 4p dung phuong phap bién
tinh nhiet dé tién hanh xit 1y va danh gia anh
hudng ciia diéu kién xit Iy dén khoi lugng thé tich
va mau sic clia gdb Thong ba 14 va Bach tung, trén
co s d6 lam can ci dé lua chon thong sb cong

nghé x Iy phtt hop cho hai loai g Thong ba 14
va Bach tung.

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

G6 Thong ba 14 va gd Bach tung thi nghiem
duge lay tit ring trong mién Déng Nam Bo, gb
tuoi sau khi chat ha, tién hanh gia cong xé ngay,
do am khoang 80 - 85%. G& dugc gia cong mau
v6i quy cach day x rong x dai 1a 40 mm x (80 -
120) mm x 500 (mm).

2.2. Phuong phap nghién ctu

2.2.1. Cac thong sé dau vao va dau ra cua thi
nghiém

Cin ctt cac két qua nghién cttu thim do cia
nhém tac gid ciing nhu két qua nghién citu trude
day, nghién citu da tién hanh lya chon thong sb
thi nghiém nhu sau:

Nhém céc yéu t6 dau vao: Cac thong sé dau
gdm c6 nhiét do va thoi gian. Trong d6, nhiét do
bién dong trong khoang 161 - 218°C v& thoi gian
bién dong trong khoang 7,5 - 13 gid.

Nhém cac yéu t6 dau ra: Thong s6 dau ra duge
chon dé danh gia 1a khéi lugng thé tich kho kit
v mau sic gd tuong tng vdi ting ché do bién
tinh.

2.2.2. Phuong phap quy hoach thuc nghiém

Trong nghién cttu da chon phuong an quy
hoach thyc nghiém bac 2 bat bién quay clia Box
v Hunter dé nghién cttu cac yéu té cong nghe.
Can ctt Iy thuyét tong hop dude va két qua thi
nghiém tham do, mién thyc nghiém dugce lap nhu
Bang 1.
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Théi gian Say

Thoi gian bién tinh

=

II.mm NS Gi (1)

Hinh 1. D6 thi biéu dién qué trinh bién tinh thi nghiem.

2.2.3. Phuong phap xi Iy bién tinh

Qua trinh xtt 1y bién tinh (ThermoWood®),
2003) dugc tom tat nhu sau:

Giai doan 1: Tang nhiét do va sdy & nhiét do
cao. Giai doan nay ting nhiét do nhanh tu 35°C
dén 100°C, sau do6 tang nhiét do cham dén 135°C.
Téng thoi gian thyc hién giai doan siy nhiét do
cao nay la 6 gio.

Giai doan 2: Bién tinh. Tiép tuc tang nhist do
len dén nhiét do can xt Iy va duy tri thoi gian
theo ké hoach thiyc nghiem (Bang 1).

Giai doan 3: Diéu hoa va lam nguoi gb.

Tién trinh bién tinh gd dugc thyc hién nhu so
do Hinh 1.

2.2.4. Phuodng phap xac dinh khdi lugng thé tich
kho kit

MaAu xéac dinh khéi lugng thé tich kho kiet c6
kich thuée 20 x 20 x 30 (mm) (VNS, 2009). Khéi
lugng thé tich kho kiet ctia gb duge tinh theo cong
thic sau:
p= ag X bo X 10
Trong do:

p: Khéi lugng thé tich kho kiét, don vi 1a g/cm?®.

ag, bg, lp: Chiéu day, chiéu rong, chiéu dai mau
do 6 trang thai kho kiét, don vi 1a cm.

mg: Khéi lvgng mau & trang thai kho kiet, don
vila g.

2.2.5. Phucong phap biéu thi va do mau sic ctia gb

Cac chi s6 mau sic clia gd Thong ba 14 va Bach
tiing trong hé théng mau CIELab (1976) dugc
tinh nhu sau:

AL* = Ly, - L
Aa* = aj, - a}

Ab* = b?, - b

AE = VAL® + Aa** + Ab*

Trong do6:

L*: Do sang mau ctia mau khong x ly.

L;,: Do sang mau cia mau sau xt ly.

a’: Chi s6 a* ctia mau khong xit 1y.

aj,: Chi s6 a* clla mau sau xtt ly.

b%: Chi 6 b* ctia mau khong xtt 1.

bi,: Chi s6 b* clia mau sau xtt ly.

AE: Do lech mau sic clia cac mau sic.

Cac chi s6 L*, a*, b* dugc do bang may do mau
sic, do trén it nhat 3 diém ctia mau gb Thong ba
14 v& gb Bach Tiing dé xac dinh gia tri trung binh,
sau d6 tinh cac chi s6 mau theo cong thic trén.

Tap chi Nong nghiép va Phdt trién 19(5)

www.jad.hcmuaf.edu.vn


http://jad.hcmuaf.edu.vn

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

39

0,001
ﬁ
g y=-0.0118x+0.6391
¥ R* =0.9929
H@ﬂ;ﬂﬂl -
-
@
o
=
=z {L{.{.l ) x
=
i
ht
ﬁg 0001 4 —
e
gﬂfﬂm 1 |
o
ﬁ '[L'I:I'III = . T T T T T T T T T 1
Péi 161, 170, 170, 190, 190, 190, 210, 210, 218,
ching 10h ih 12Zh 73h 10h 13h gh 12h 10h
Ché do xw Iv (nlét do, thér gian)

Hinh 2. Quan hé giita khéi lugng thé tich kho kiet gb Thong ba 14 va ché do xit ly.

2.2.6. Phuong phap xit 1y s6 ligu

S6 lieu thu thap trong qué trinh thi nghiém,
sau khi loai bd sai s6 tho, dugc xit 1y trén may vi
tinh bing phan mém STATGRAPHICS — VERS
7.0 va phan mém EXCEL dé xéc dinh cac hé sb
hoéi quy, phan tich phuong sai, thiét lap ham hoi
quy biéu dién quan hé yéu t6 doc lap va yéu td
phu thuoe.

2.2.7. Thiét bi va dung cu thi nghiém

Nghién cttu dude thye hién véi cac thiét bi tai
phong thi nghiém ctia Trung tam Nghién cttu Ché
bién Lam san, Gidy & Bot gidy gom: t siy hiéu
OF — 22 (Han Qudc) véi do chinh xac + 1°C,
nhiét do t6i da 1a 300°C, kich thudc khoang chia
vat lieu thi nghiém 1a 460 x 550 x 590 (mm);
can ky thuat hieu TE — 612 (Duc) véi do chinh
x4c dén + 0,01g; Mdy do mau CR-400 (Chroma
Meter CR — 400) véi thoi gian do 1 giay va ving
do (khau do): ¢8 mm.

3. Két Qua va Thao Luan

3.1. Anh huéng ctia qua trinh bién tinh nhiét
dén khéi lugng thé tich kho kiét cia gb
Thoéng ba la

Két qua xéac dinh khéi lugng thé tich kho kiet
ctia gb Thong ba 14 sau bién tinh trén mo6 hinh
phuong an bac hai duge thé hien ¢ Hinh 2.

Tt Hinh 2 cho théay khéi luong thé tich kho kiet
ctia g6 Thong ba 14 bién tinh nhiét c6 xu huéng
giam nhe trong khoang 3,17 — 17,3% so véi gb
Thong ba la khong x ly. Nhin chung, khi xit 1y
& ché do nhiét do cang cao, thoi gian cang dai thi
khéi luong thé tich cang giam manh.

Phuong trinh tuong quan ctia ham khéi lugng
thé tich sau khi da loai bo cac hé s6 hoi quy khong
dam béo do tin cay c6 dang nhu sau:

y1 = 0,5720 — 0,0309x; — 0,0068x5 — 0,0036x2
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Hinh 3. Quan hé giita khéi lugng thé tich kho kiet gb Bach tiing va ché do xit ly.

Bang 2. D6 lech mau gb Thong ba 14 trude va sau bién tinh

nhiét & cic ché do khac nhau

Trung binh chi s6 mau

STT  Cheé do xt ly = o B AT
1 Doi ching 78,64 5,08 2897 0,00
2 161°C - 10 gis 75,24 6,99 32,40 5,19
3 170°C - 8 gis 73,88 7,84 33,10 6,88
4 170°C - 12 gis 71,15 8,27 33,34 9,24
5 190°C - 7,5 gis 69,27 8,82 33,73 11,16
6 190°C — 10 gis 67,86 9,33 34,04 12,65
7 190°C — 13 gis 65,19 10,25 34,28 15,36
8  210°C ~8gid 59,76 11,74 34,33 20,73
9 210°C - 12 giv 57,71 13,01 34,45 23,04
10 218°C — 10 gis 54,05 13,14 34,48 26,46

3.2. Anh huéng ctia qua trinh bién tinh nhiét
dén khéi lugng thé tich khoé kiét ctia gb
Bach tung

Két qua xac dinh khéi lugng thé tich kho kiet
clia gb Bach tiung sau bién tinh trén mé hinh
phuong an bac hai duge thé hien & Hinh 3.

Tit Hinh 3 cho théay khéi lugng thé tich kho kiet
clia gd Bach tung xit 1y bién tinh nhiét cling c6

xu huéng gidm nhe trong khoang 3,45 — 20,73%
so véi gb déi chitng. Nhin chung, twong ty nhu gd
Thong ba 14, gb Bach tung khi dudc xtt 1y & ché
d6 nhiét do cang cao, thai gian cang dai thi khoi
lugng thé tich cang giam.

Phuong trinh tuong quan ctia ham khéi lugng
thé tich sau khi da loai bo céc heé s6 hoi quy khong
dam béo do tin cay cé dang nhu sau:

ya = 0,4964 — 0,0332x; — 0,0009x2 — 0,0033x1x2
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Anh hwémg ciia ché @) xir Iy nhiét dén man sic go Thing trvéc va sau
bien tinh

=

llh
ml.*

Elt

161,
10h

Dﬁi 190,

chimg

Hinh 4. Biéu d6 quan hé gitta L*,

- 0,0056X% —0,0043x3

3.3. Anh hudng ciia qua trinh bién tinh nhiét
dén sy thay déi mau sic cia gb Thong ba
14 trudc va sau bién tinh nhiét

Két qua xac dinh cac chi s6 mau sic cia gb
Thong qua cac ché do bién tinh nhiet khac nhau
duge thé hien ¢ Bang 2.

Tu s6 lieu trinh bay 6 Bang 2, chung toi tién
hanh xay dung dd thi biéu dién mbi quan hé gitta
cac chi s6 mau sic L*, a*, b* vi do lech mau AE
cla cdc ché do bién tinh nhiet va duge thé hien
G Hinh 4 va 5.

Tit bang 2 va dd thi Hinh 4 va 5 c¢6 thé thay khi
nhiét do va thoi gian x1 1y cang tang thi do sang
clia mau ctia gd L* bién tinh nhigt cang giam (tiic
12 gb cang sAm mau), chi s6 a* thé hién 4nh sang
do6 (Red) cang tang, chi s6 b* thé hién anh sang
xanh (Green) cing tang nén do lech mau AE thay
ddi. Cu thé 1a do sang (L*) gidm tit 78,64 (miu
chua x1t 1§) xudng con 54,05 (218°C - 10 giv), chi
s6 a* thay ddi tit 5,08 (miu chua xit 1) tang len
13,14 (218°C - 10 gid), chi s6 b* thay ddi tir 28,47

7.5h

190,
10h

ma*

190,
13h

mbh*

210,
2h

210,
12h

218,
1 0h

a*, b* ctia gd Thong ba 14 truéc va sau bién tinh nhiét.

(méu chua x1t 1y) tang lén 34,48 (218°C - 10 gid)
anh sang xanh 16n dan. Do lech mau AE thay doi
16n tir 5,19 (161°C - 10 gi@) lén 26,46 (218°C - 10
gio) (Hinh 6).

3.4. Anh huéng ctia qua trinh bién tinh nhiét
dén su thay d6i mau sic ciia gd Bach tung
truéc va sau bién tinh nhiét

Két qua xac dinh cac chi s6 mau sic ciia gd
Bach tung qua céc ché do bién tinh nhiét khac
nhau duge thé hien & Bang 3.

Tt s6 lieu trinh bay & Bang 3, ching toi tién
hanh xay dung d6 thi biéu dién mdi quan hé giita
cac chi s6 mau sic L*, a*, b* va do léch mau AE
clia cac ché do bién tinh nhiét va dugce thé hien
6 Hinh 7 va 8.

Tt Bang 3 va do thi Hinh 7 va 8 ¢6 thé thay khi
nhiét do va thoi gian xit 1y cang tang thi do sang
clia mawu clia gd L* bién tinh nhigt cang gidm (tiic
14 gb cang sdm mau), chi s6 a* thé hien anh sang
dé (Red) cang tang, chi s6 b* thé hién anh sang
xanh (Green) ciing tang nén do lech mau AE thay
ddi. Cu thé 1a do sang (L*) gidm tit 72,94 (mau
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Bang 3. Do lech mau sic gd Bach tung trudc va sau bién
tinh nhiét & cdc ché do khac nhau

Trung binh chi s6 mau

STT  Che do xt ly I o B N

1 D6i chiing 72,94 543 2747 0,00

2 161°C — 10 giv 7143 598 28,81 2,09

3 170°C ~ 8 gio 70,92 6,21 28,92 261

4 170°C — 12 gid 69,74 6,83 30,06 4,34

5  190°C - 7,5gis 6791 7,09 3023 597

6 190°C — 10 gis 65,79 7,50 30,87 8,19

7 190°C - 13 giv 62,60 7,88 31,28 11,29

8 210°C — 8 giv 60,23 9,33 32,06 14,06

9  210°C - 12giv 58,55 10,93 33,29 16,47

10 218°C - 10 gio 55,66 12,40 34,18 19,80
30
.
24
I B

<]
% 15
=
Q9
6
0
Boi 161, 1 700, 170, 1040, 190, 190, 210, 210, 218,

chimg 10k ah 12h

Sh

10k 13h gh 12h 10h

Hinh 5. Biéu d6 thé hién sy thay d6i mau sic AE ciia gb Thong ba 14 trude va sau bién tinh nhiét.

chua x1t 1y) xubng con 55,66 (218°C - 10 gio), chi
s6 a* thay ddi tir 5,34 (miu chua xit 1y) ting len
12,40 (218°C - 10 gid), chi 6 b* thay doi tit 27,47
(mau chua x1t Iy) tang len 34,18 (218°C - 10 gio),
anh sang xanh 16n dan. D6 léch mau AE thay
déi tir 2,09 (161°C - 10 gio) len 19,80 (218°C - 10
gi) (Hinh 9).

Qua céic két qua nghién citu dat duge cho thay
khoi lugng thé tich kho kiet ciia gdb Thong ba 14
va gd Bach tung déu c6 xu huéng gidm khi duge

x Iy ¢ nhiét do cao va thoi gian dai. Bén canh
d6, trong qua trinh bién tinh nhiét, duéi tic dung
clia nhiét do cao va hoi nuée nén goé Thong ba 14
v Bach Ting sau khi bién tinh nhiét ciing c6
mau sic sim hon. Két qua gd bién tinh nhiét c6
khéi lugng gidm di, mau sic bé mat bi sdm lai
va khéi lugng thé tich gidm la do sy suy gidm va
sit bay hai cac hgp chét trong gd trong qua trinh
bién tinh (Bekhta & Niemz, 2003; Johansson &
Moren, 2006; Esteves & ctv., 2007).

Tap chi Nong nghiép va Phdt trién 19(5)

www.jad.hcmuaf.edu.vn


http://jad.hcmuaf.edu.vn

Trudng Dai hoc Nong Lam TP. H6 Chi Minh 43

16': 170°C 170°C 190°C 190°C 190°C 2100C (| 210°C 218°C
10h || 8h || 120 || 7.50 || 10n || 130 || 8 | 12n || 10h

Hinh 6. Sy thay ddi mau sic ciia gd Thong ba 14 qua cac ché do xit 1y bién tinh nhiét.

Anhhuﬂﬂgtunthedqzul\uhmtﬂﬂlnmusﬁcgnﬂachtungltuﬂr1a
sau bi¢n tinh

60
50
40
30
20
10

61 161, 170, 170, 190, 190, 190, 210, 210, 7"]3,
climg 10h &h 12h 75h  10h 13h 8h 12h 10h

mL* ma* mb*

=

Hinh 7. Bidu do quan hé giita L*, a*, b* ctia gd Bach tiing trudc va sau bién tinh nhiat.
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Chi =0 AE

9

6

P& 161, 170, 170, 190, 190, 190, 210, 210, 218,
chimg 10h  8h 12h 75h 10 13k gh 12 10h

Hinh 8. Biéu d6 thé hién sy thay d6i mau sic AE ciia gb Bach tiing trude va sau bién tinh nhiat.

Hinh 9. Sy thay ddi mau sic ciia gd Bach tung qua cac ché do xi 1y bién tinh nhiat.

Nhin chung, mau sic sim clia gb sau khi bién dong thoi lai than thién véi moi trudng nén rat
tinh nhiét ciing tao nén sy thoai mai déi véi thi duge wa chuong trong thsi gian qua. Vi vay, c6
gidc cho nguoi dimng, dem lai cAm gidc vita Am  thé noéi gd Thong ba 14 va Bach ting sau khi xit
cing vita sang trong cho khong gian sit dung, 1y bién tinh nhiét vita c6 thé nang cao dugc gia
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tri stt dung va vita khic phuc duge mot sé6 nhuge
diém cta gd khong xi 1¥.

4. Két Luan va Kién Nghi

G Thong ba 14 va gd Bach tiing sau khi bién
tinh nhiét c6 khéi lugng thé tich kho kiet gidm
dan khi duge xtt 1§ & nhiét do cao va thoi gian
dai. Trong d6, khéi lugng thé tich ctia g Thong
ba 14 v Bach ting gidm trong khodng lan lugt
a 3,17 — 17,3% va 3,45 — 20,73% so v6i gb dbi
chiing. Ngoai ra, trong qué trinh bién tinh nhiét,
dudi tac dung cta nhiét do cao nén gé Thong ba
la v Bach Tung sau khi bién tinh nhiét ciing c6
mau sic sim hon. Cu thé 1a, g Thong ba 14 va
Bach ting khi xtt 1y & ché do 218°C — thdi gian
10 gio déu c6 do lech mau kha cao lan lugt 1a
26,45 va 19,80. Tuy nhién, khi gé duge xit 1y 6
ché do 161°C — thai gian 10 gis thi do léch mau
ctia Thong ba 14 va Bach Ting tuong déi thap, c6
gia tri 1an lugt 13 5,19 va 2,09. Do vay, tity theo
muc dich st dung ctia san pham gé bién tinh ma
c6 thé ap dung ché do xit 1y phit hop.

Ngoai ra, dé nang cao hiéu qué sit dung 2 loai
gd ndy, can phai tiép tuc nghién ctu thém anh
huéng ctia bién tinh nhiét dén mot s6 tinh chét
khéac ctia gd nhut tinh chat co hoc, kha nang khang
con trung, tinh nang dan dinh keo,...
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ABSTRACT

Siganus fuscescens Houttuyn, 1782 is one of the common fish species
in Quang Binh province and consumers are favored by its high nu-
tritional value. However, the consumption of Siganus fuscescens may
pose potential risks to human health since they can accumulate signif-
icant amounts of heavy metals in their tissues. From July to October
2019, a total of 50 individuals of Siganus fuscescens were randomly
collected through fishermen at local markets in Quang Binh province.
Liver, gills, and muscles were dissected and analyzed for cadmium,
lead, copper, zinc, and iron contents by the flame atomic absorption
spectrometer, and the cold vapor atomic absorption spectrometer for
mercury content. The metal content in all tested samples was lower
than the threshold limit value by the Vietnamese Ministry of Health
(MoH). The risk to human health by the intake of metal contaminated
Siganus fuscescens was evaluated by estimated daily intake (EDI), tar-
get hazard quotient (THQ), and hazard index (HI). All of the EDI
values were below the provisional tolerable daily intake (PTDI) set by
the MoH, and all of THQ and HI values for male and female consumers
did not exceed 1, indicating that there was no potential human health
risk in consuming Siganus fuscescens from coastal areas of Quang
Binh province.
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and consumer health risk to Siganus fuscescens (Houttuyn, 1782) from Quang Binh province. The
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1. bat Van bé

TOM TAT

Ca Dia tro la mot trong nhiing loai c4 phd bién & ven bién tinh
Quéng Binh va dugc ngusi dan uwu chudng vi gia tri dinh dudng
cao. Tuy nhién, viéc tiéu thu ching c6 thé gay ra nhitng rii ro tiém
an cho stic khée vi chiing c6 thé tich lity dang ké cac kim loai ning
trong cac mo. Tu thang 7 dén thang 10 nam 2019, téng cong 50 ca
thé c& Dia tro da dugc thu thap ngiu nhién thong qua céc ngu dan
va tai cac chg ca dia phuong & tinh Quang Binh. Gan, mang va co
da dugc md xé va phan tich ham lugng cadimi, chi, dong, kém va
sit bing phuong phap quang phd hap thu nguyén ti ngon lia va
phuong phap quang phd hap thu nguyén ti héa hoi lanh ap dung
cho xé4c dinh ham lugng thiy ngan, tai Vién Sinh hoc, trudng Dai
hoc Su pham Kracow, Ba Lan. Ham lugng kim loai & trong caAc méu
nghién citu déu nhé hon gisi han quy dinh ctia Bo Y té Viet Nam.
Nguy cd rii ro bi nhiém céc kim loai nang ddi véi ngudi tieu thu
c4 Dia tro da dugc danh gia bing uéc tinh lugng kim loai tieu thu
hang ngay (EDI), chi s6 nguy hai (THQ) va chi sé nguy hiém (HI).
TAt ca cac gia tri EDI déu dusi ngudng lugng an vao hang ngay co
thé chap nhan dugc (PTDI) quy dinh bsi Bo Y té, dong thoi tat ca
cac gia tri THQ va HI & nam v& nit gidi déu khong vuct qua 1. Két
qua. cho thay khong c6 nguy co riii ro dén siic khée khi tieu thu ca
Dia tro tai ven bién tinh Quang Binh.

thai dusi nuéc do doc tinh, cting sy ton tai lau
dai, ddng thai ching c6 xu huéng tich tu va phong

Qué trinh do thi héa, cong nghiép héa ngay
cang phat trién, cting véi viec gia tang dan sé dan
dén van dé 6 nhiém ngay cang tang do lugng 16n
chat thai thai ra moi truong (Naser, 2013). Mot
vi du dién hinh, trong nam 2018, chi tinh riéng
lugng rac thai sinh hoat phét sinh trén dia ban
tinh Quang Binh khoang 466 tan/ngay, trong dé
ty lé thu gom, x 1y rac thai sinh hoat binh quan
chung ca tinh 1a 77.4% (QBPPC, 2019). Theo
Akcil & ctv. (2015), cac chat thai tit hoat dong
nhéan tao cia con ngudi thudng chia mot lugng
I6n cac kim loai nang. Mot khi phat thai ra moi
truong, chiing theo cac dong chay dd vao song va
bién, de doa truc tiép hoic gian tiép dén hé sinh

dai sinh hoc trong cac chudi thic an (Kumar &
ctv., 2012; Rahman & ctv., 2014).

O moi truong dudi nudce, ca thudng co vi tri cao
trong céc chudi thic dn nén ching c6 xu hudéng
tich lily 16n cdc chat 6 nhiém (Jiang & ctv., 2014).
Do dé, bén canh cung cip cac chit dinh dudng
quan trong thi ci ciing 13 mot mbi nguy co tiém
an mang cac kim loai nang vao co thé ngudi tieu
thu. Chinh vi vay, khong qua ngac nhién khi trén
thé gi6i c6 nhidu cong trinh tap trung danh gia
ham lugng kim loai nang va udc tinh rii ro dang
c6 khi tiéu thu ca (Delgado-Alvarez & ctv., 2017;
Ali & Khan, 2018; Solgi & Beigzadeh-Shahraki;
2019).
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Ca Dia tro (Siganus fuscescens Houttuyn,
1782) 1a mot trong nhitng loai cd bién co thit
thom ngon, giau dinh dudng va ham lugng Omega
3 cao, nén dudc ngusi dan uwu chudng va tiéu
thy nhiéu. Trén thé gi6i, ching phan b6 phan
lén ¢ Tay Thai Binh Duong, nhu mién Nam
Han Qudc, Nhat Ban, Trung Qubc, Malaysia,
Sigapore, Thai Lan, Indonesia, Philippines, Ue...
(Froese & Pauly, 2019). Tai Viet Nam, ching
dugc ghi nhan pho bién & cac ving nutde nong, ven
bién, cita song clia cdc tinh Mién trung (MARD,
2015; Bien & Vo, 2017; Nguyen & ctv., 2017).

Xét thay cac s6 lieu con han ché tai Viét Nam,
cac tac gid phan 16n tap trung vao 16p hai manh
vé (Nguyen & ctv., 2014; Nguyen, 2016), mot sd
loai c& nuoi (Nguyen, 2017), trong khi d6 chua
tim thiy cong bd nao lien quan dén ham lugng
kim loai néng trong ca Dia tro va danh gia rii
ro tiém an khi tieu thu loai nay. Do dé, muc dich
clia nghién ctu nay 1a danh gia ham lugng mot sé
kim loai ning (cadimi — Cd, chi — Pb, dong — Cu,
kém — Zn, sit — Fe, thiy ngan — Hg) trong ca Dia
tro tit viing ven bién tinh Quang Binh; dong thoi
u6c tinh céc nguy co tiém an dén stc khée con
ngudi thong qua tiéu thuy loai ca nay. Nghién ctiu
cung cap mot cai nhin téng quan vé tinh trang
tich lay kim loai nang & ca Dia tro, tao cd sd cho
cac ¢o quan quan ly thyc hién giam sat 6 nhiém
moi trudng va thuyc hién cac bién phap hiéu qua
dé gidm rii ro sttc khoée tiém an cho ngudi tieu
thu.

2. Vat Liéu va Phuong Phap Nghién Ciu
2.1. Thu mau

Céc mau ca Dia tro duge thu thap nglu nhién
trie tiép tit ngu dan va céc chg ca tai 5 dia diém
trén toan tinh Quéng Binh (S1: x4 Canh Duong,
huyén Quang Trach; S2: Phudng Quéng Phc,
Thi xa Ba Pon; S3: xa Dtic Trach va S4: xa Nhan
Trach, huyén B6 Trach; v S5: cang ca Nhat Lg,
thanh phd Dong H6i) tit thang 7 dén thang 10
nam 2019 (Hinh 1), cac s6 ligu chi tiét vé mau
ca dugce trinh bay ¢ Bang 1. Gan, mang, va ¢ G
phan lung da dugc thu thap, dat trong tai nilon
¢6 dan nhin va dugc bdo quan & nhiét do -18
dén -22°C tai phong thyc hanh trusng Dai hoc
Quéng Binh, sau d6 cdc miu dugc chuyén dén
phong phan tich kim loai, Vién Sinh hoc, truong
Dai hoc Su pham Kracow, Ba Lan. Trong qué
trinh van chuyén bing dudng hang khong, cac
mau dudc bdo quan trong thung da & nhiet do

-4°C. Tat ca cac quy trinh ldy mau dugc thuc
hién theo cac huéng dan dude Qudc té cong nhan
(UNEP, 1991).

2.2. Xac dinh ham lugng kim loai

Dé x4c dinh ndéng do ctia Cd, Pb, Cu, Zn va
Fe, cac mau sau khi duge ra dong, cdn moi mau
xap xi 2g trong lugng w6t (can c¢6 do chinh xéc
dén 0,0001g, loai can Metler AE240), roi dem
sdy kho & nhiét do 600C cho dén khi dat trong
lugng kho khong déi (véi may siy SUP-100W,
WAMED). Tiép dén cac mau da say kho duge
khoang hoa néng véi axit nitric (65%, Baker An-
alyzed, JT Baker, USA) trong hé thong khodng
hoa Velp Scientifica DK20. Cac dung dich khoang
hoéa duge pha loang t6i 10 mL véi nudce siéu tinh
khiét (18,2 MQ cm at 25°C, Direct-Q 3, Merck-
Millipore, Germany) va dugc phan tich bang may
quang phd hap thu nguyen tit ngon lita (loai méy
AAnalyst 200, PerkinElmer, USA). Céac két qua
ban dau thu duge hién thi véi don vi pg/g trong
lugng kho (d.w) duge tinh todn va chuyén sang
trong lugng w6t (w.w) dya trén phan tram do am
(25%).

Ham lugng Hg duge do bang may quang phd
hap thu nguyén tit hoi lanh (loai may MA-2, NIC,
Japan) trong khoang 100 mg mau tuoi, két qua
cudi cuing dudce trinh bay bing ng/g w.w.

TAt ca cac phan tich déu dugc lap lai hai lan,
gi4 tri trung binh ctia hai 1an duge xem 13 két qua
cudi ciing. Néu do lech chuan tuong déi (RSD)
gitta cac lan lap lai cao hon 15%, thi phan tich
duge kiém tra lai. Ct mudi mau, cac giai phap
kiém soat chat lugng va tang dot bién véi nong
do kim loai duge kidm tra lai mot 1lan v6i mau
chuan. Tat ca cac do thu hdi (Recovery) dao dong
tit 90 dén 110% cho méi kim loai.

2.3. Panh gia rii ro stic khoe

2.3.1. Uéc tinh lugng kim loai tiéu thu hang ngay
(Estimated daily intake - EDI)

EDI ctia méi kim loai niing tinh theo cong thiic

sau:
CM x CONS

BW

Trong d6: EDI 1a lugng tiéu thu kim loai uéc
tinh hang ngay (g/ngay); CM 1a ham lugng kim
loai trong co ca (pg/g w.w); CONS la ti 1é tieu
thu c& hang nay, theo Ojamaa (2018) lugng tieu
thu c4 trung binh & khu vyc Mién trung & 45,21

EDI =
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Bang 1. Cac gia tri trung binh, do léch chudn, nhé nhét va 16n nhét ciia ca Dia tro tai Quang Binh

Trung binh Do 1éch chudn

Gia tri nhé nhat

Gia tri 16n nhat

ST Trong lugng (g) 97,840 34,434 45,600 142,000
(n=10) Chiéu dai (cm) 19,822 2,325 16,238 22,808
S2 Trong lugng (g) 101,510 47,563 39,500 172,000
(n=10)  Chieu dai (cm) 20,217 3,044 16,248 24,728
S3 Trong lugng (g) 77,590 35,420 32,500 142,300
(n=10)  Chiéu dai (cm) 18,686 2,267 15,800 22,827
S4  Trong lugng (g) 83,410 21,762 57,800 121,200
(n=10) Chidu dai (cm) 20,113 1,354 18,419 22,477
S5 Trong lugng (g) 107,200 18,577 75,600 132,500
(n=10)  Chidu dai (cm) 20,624 1,488 18,700 93,465
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g/ngay; BW 1a trong lugng trung binh ctia ngusi  0,3; 0,6 va 0,0003 png/g/ngay.
truéng thanh (58,4 kg ddi v6i nam va 50,8 kg do6i EDI
v6i nit (Tran & ctv., 2019). 'rHcg::zEH—x10*3

2.3.2. Udc tinh chi sé nguy hai (Target hazard quo-
tients - THQ)

THQ da dugc st dung dé uéc tinh nguy co
khong gay ung thu clia cac chat 6 nhiém tich liy
trong cac mod cua ca. D6 la ti 1é cia EDI va ti
le tham chiéu (reference dose (RfD)) dugc dat ra
b6i USEPA (2019). Theo d6, RID cta Cd, Pb,
Cu, Zn, Fe va Hg lan lugt 1 0,001; 0,004; 0,04;

Téng THQ (hay con goi la chi s6 nguy hiem -
HI) dugc tinh bing tdng ctia titng THQ kim loai
rieng 1é cho titng lodi c4. Néu HI < 1 c¢6 nghia
1a nguoi tieu thu duge coi 1a an toan (USEPA,
2019).

2.4. Phan tich théng ké

Thit nghiém “Shapiro — Wilk test” dugc dung
dé kiém tra sy phan bd ctia ham lugng kim loai
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Bang 2. Gia tri trung binh, trung vi, téi thiéu, t6i da va do léch chudn cia
kim loai trong ca Dia tro ¢ tinh Quéang Binh

Kim loai (ng/g w.w)

Cd Pb Cu Zn Fe Hg
Trung binh 0,022 0,020 0,456 0,440 2,479 0,114
Trung vi 0,018 0,011 0,370 0,407 2,317 0,071
Gan Nhé nhét 0,009 0,003 0,161 0,096 1,301 0,032
Lén nhat 0,067 0,087 0,923 0,912 5,071 0,555
Do lech chuan 0,013 0,023 0,214 0,193 0,863 0,116
Trung binh 0,017 0,015 0,251 0,298 2,204 0,033
Trung vi 0,016 0,014 0,164 0,295 1,915 0,032
Mang Nhé nhét 0,007 0,002 0,008 0,132 0,998 0,018
Lén nhét 0,026 0,040 0,699 0,608 3,988 0,061
Do lech chuan 0,006 0,011 0,189 0,103 0,890 0,010
Trung binh 0,015 0,025 0,133 0,245 1,347 0,080
Trung vi 0,014 0,010 0,095 0,227 1,027 0,079
Co Nhé nhat 0,005 0,001 0,008 0,093 0,835 0,036
Lén nhét 0,026 0,338 0,401 0,483 3,408 0,143
Do lech chuan 0,005 0,054 0,097 0,090 0,630 0,028

trong cac mau. Do cac mau c6 sy phan bb khong
chuén nén “Kruskal-Wallis test” duge thuc hien dé
xac dinh khac biet dang ké sy tich liy kim loai
trong ca mo cA. Tat ca cic tinh toan théng ke
dugc thie hién v6i phan mém théng ké Statistica
13.3 (StatSoft, Ba Lan). Két qua théng ke c6 ¥
nghia khi gi4 tri p bing hoic nhé hon 0,05.

3. Két Qua va Thao Luan
3.1. Ham lugng kim loai néng trong ca

Két qua phép do sinh tric ciia c4 Dia tro (chiéu
dai v can nang) duge thé hien ¢ Bang 1. Trung
binh chiéu va trong lugng 16n nhat 1lan lugt 1a
20,624 cm va 107,2 g thu dugc & vung S5, trong
khi d6 chiéu dai va trong lugng trung binh nhé
nhat 13 18,686 cm va 77,590 g thu duge tai ving
S3. Két qua phan tich théng ké cling cho thay
khong c6 su khac biet dang ké vé chiéu dai va
trong lugng cia ca Dia tro ¢ 5 viing nghién citu.
Mbi tuong quan giita chidu dai va trong lugng
14 tuong quan thuan (r? = 0,92) va theo phuong
trinh sau:

L = 5,7468 x W%27%8

Trong d6: L - chiéu dai (cm), W - trong lugng
(g). Gia tri trung binh, trung vi, nong do nho
nhét, 16n nhit vi do lech chudn cia cac kim loai
trong gan, mang va cd cua cé Dia tro duge tom
tat trong Bang 2. Theo d6, sy tich liiy kim loai

8 trong gan, mang va cd lan lugt theo thi tu
giam dan nhu sau: Fe > Cu > Zn > Hg > Cd
> Pb; Fe > Zn > Cu > Hg > Cd > Pb; Fe >
Zn > Cu > Hg > Pb > Cd. Két qua phan tich
cho thay sy tich liiy céc kim loai § trong co la
thap nhat, trong khi ¢ gan va mang lai cao hon.
V6i phép kiém tra “Kruskal-Wallis ANOVA” va
phép so sanh thit hang gia tri trung binh cho cac
kim loai gitta cac c6 quan cho thay c6 st khéic bigt
dang ké vé nong do kim loai gitta chiing, dudc thé
hién r6 trong Hinh 2. Sy tich Ity cia cac kim loai
cao G trong gan vi gan déng vai tro quan trong
trong qua trinh trao ddi chat (Zhao & ctv., 2012).
Trong khi mang la noi trao ddi tric tiép ciia cac
ion kim loai ¢ trong nudc véi co thé ciia ca, do
d6 dau vét kim loai 6 trong mang thudng cao hon
trong co (Qadir & Malik, 2011). Day ciing 1a 1i
do mang ca thuong dugc xem xét nhu la mot tiéu
chi dé phan anh chit lugng moi trudong nudce, noi
ching song (El-Moselhy & ctv., 2014).

Két qua clia nghién cttu nay tuong tu véi bao
cao ctia Liu & ctv. (2015) tai bd bién phia nam
ctia Trung Quéc, d6 1a ham lugng kim loai ning
¢6 xu huéng tap trung cao & gan, mang hon Ia
4 trong cd. Tuy nhién, Liu & ctv. (2015) da cho
thay sy tich liiy Cd, Pb, Zn va Cu & trong gan,
mang va cd cao hon trong béo cao nay. Trudc
dé, tai ving bién ctia Indonesia, Bramandito &
ctv. (2018) da trinh bay nong do Cd (0,27 pg/g
w.w) vd Cu (3,92 pg/g w.w) 6 trong co cé Dia
cao hon tai viing ven bién Quang Binh. Trong
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Hinh 2. Ham lugng Cd, Pb, Cu, Zn, Fe va Hg & trong gan, mang va cd clia cé Dia tro. ® » ¢Céc ky tu
gibng nhau thé hien sy khac biét c6 § nghia théng ke, P < 0,05.

b4o cdo vé ham lugng kim loai ning ctia 29 loai
ca ven bién Trung Quéc, Zhang & Wang (2012)
da cho thay nong do ciia Pb (0,068 ng/g w.w) va
Fe (6,445 pg/g w.w) & trong cd ca Dia tro 1a cao
hon, trong khi nong do Cd (0,135 pg/g w.w) va
Zn (0,273 pg/g w.w) lai xap xi, con ham lugng
Cu (0,02 pg/g w.w) thi thap hon so véi béo cao
nay. Bén canh d6, Pan & ctv. (2014) da trinh bay
ham lugng Hg & trong co 1a kha thap (0,005 ng/g
w.w), trong khi Onsanit & ctv. (2012) va Chen &
ctv. (2018) lai 6 trinh bay cao hon (0,03 va 0,018
ng/g w.w) so v6i nghién citu nay. Cliing mot loai
c4 nhung & cac dia diém khac nhau thi su tich
liiy ctia kim loai trong co thé 1a khac nhau, vi su
tich Ity nay chiu &nh huéng bédi cac yéu sinh hoc

va phi sinh hoc bao gdm méi trudng séng clia cé,
nhiét do nudc, gia tri pH, nong do oxy hoa tan,
dang hoéa hoc ctia cac kim loai trong nudc, ngoai
ra cac yéu to6 nhu tudi, giéi tinh, trong lugng co
thé ciing 4nh hudéng dén sy tich liy cac kim loai
(Putri & ctv., 2017).

So v6i Quy chuan ky thuat Qubc gia ddi véi
gi6i han 6 nhiém kim loai niing trong thic pham
ciia Bo Y té (MoH, 2011), mic di gid tri trung
binh clia tat cd cac mau dudc xét nghiem déu
duéi ngusng cho phép, nhung van c6 mot sdé mau
vugt qua quy chuan (Cd va Hg & trong gan, Pb &
trong cd), do d6 dé xéac dinh muc do an toan cho
ngudi tidu thy thi cin phai xem xét dén lugng
tiéu thu hang ngay déi véi loai ca do.
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Bang 3. Gia tri u6c tinh lugng tiéu thu hang ngay (EDI), chi s6 nguy hai
(THQ) va tdng chi s6 nguy hai (HI) clia cac kim loai déi véi viec tieu thu ca

Dia tro
Cd Pb Cu Zn Fe Hg HI
EDI Nam 0,012 0,019 0,103 0,190 1,043 0,062
Na 0,013 0,022 0,118 0,218 1,199 0,071
THQ Nam 0,012 0,005 0,003 0,001 0,002 0,206 0,228
Na 0,013 0,006 0,003 0,001 0,002 0,237 0,262

3.2. Danh gia riii ro sitc khée dbi véi ngudi tigu
thu ca

Ca ca 1a phan chinh trong viéc tiéu thy, do d6
ham lugng kim loai ning trong cc dugc xem xét
dé danh gia i ro d&nh hudng dén stc khée ciia
ngudi tieu thu. Gia tri EDI, THQ va HI d6i véi
viéc tiéu thu ca Dia tro & nam giéi va nit gidi tai
Quéng Binh dugc trinh bay trong Bang 3.

Gi4 tri EDI cao nhat duge tim thay dbi vé6i Fe
& nit gisi (1,199 n/g/ngay), trong khi gia tri thap
nhéat duge phat hieén déi véi Cd & nam gidi (0,012
1/g/ngay). Gia tri THQ & nam va nit déu theo
thit ty gidm dan nhu sau: Hg > Cd > Pb > Cu
> Fe > Zn. Trong d6 cac gia tri THQ & nit gidi
déu cao hon so véi nam gidi.

Té chitc Luong thire va Nong nghiép Lien Hiep
Qubc, t6 chitc Y té Thé gisi (FAO/WHO, 1982),
va Bo Y té Viet Nam (MoH, 2011) da thiét lap
lugng #n vio hang ngay cé thé chap nhan duge
tam thoi (Provisional Tolerable Daily Intake -
PTDI) déi v6i Cd, Pb, Cu, Zn, Fe va Hg lan
lugt 1a 1,00; 3,571; 500; 300-1000; 800 va 0,714
ng/kg trong lugng cd thé/ngay. Trong béo céo
nay, tat ca cac gia tri EDI clia kim loai 6 ngudi
tieu thu nam v nit gi6i déu ndm dudi ngudng
PTDI. Thém vao do, cac gia tri THQ cua ting
kim loai ciing nhu gia tri HI clia tit cd cac kim
loai déu nhé hon 1, diéu nay cho thiy khong cé
bat k¥ rli ro ndo anh hudng dén sic khoe cia
nguoi tieu thu loai ca nay tai ven bién Quang
Binh. Truée d6, Vo & ctv. (2019) va Vo & Huynh
(2019) ciing da c¢6 nhitng danh gia lien quan dén
rii ro tiém an khi tiéu thu cac loai c4 Déi muc,
c4 Mém gai dai va ca Duc bac & viing ven bién
Quéang Binh, nhém tac gid ciing cho thiy gia tri
EDI v THQ déu & dusi ngudng an toan.

Miic dit chi s6 THQ cho thay khong c6 bat ky
rii ro nao nhung né méi chi thyc hién trén 6 kim
loai, v& trong khodng thdi gian ngan. Do d6 viéc
danh gia, theo déi mic do 6 nhiém kim loai trong
c4 phéai dugc thyc hién than trong va thudng

xuyén, qua dé phat hién dudc bat ky nhitng thay
déi c6 thé tré thanh moi nguy hiém cho ngudi
tieu thu. Hon nita, can md rong viéc danh gia
trén nhiéu déi tugng, nhiéu kim loai, pham vi
lay méu dé dua ra dugce nhitng di bao chinh xéc
nhét.

4. Két Luan

Nghién cttu da cung cap dit lieu co ban sy tich
lay ctia cac kim loai niang trong gan, mang va co
clia ca Dia tro ¢ ven bién Quéng Binh va danh
gi& cac rti ro stic khée tiém an lien quan dén viec
tiéu thu loai c4 nay cho nam va nit gigi. Tat ca
céc méu kiém tra déu c6 ham lugng kim loai ndm
duéi ngudng ctia Quy chuan kj thuat Quoc gia
déi véi gisi han 6 nhiém kim loai ning trong thuc
pham ctia Bo Y té. Dong thai gia tri EDI ciia cac
kim loai caing khong vugt qua ngudng PTDI. Chi
s6 THQ va HI cho thay khong c6 rii ro tiém an
nao dén stc khoe con ngudi khi tieu thu loai ca
nay. Qua day, nhém tac gia ciing dé nghi can theo
déi lien tuc cac kim loai ning trong nhiéu loai ca
khac nhau, tit nhidu ving, dé danh gia chinh xac
céc rui ro tidm an tir viec tieu thu véi cdc ngudn
kim loai nay.
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Nhoém tac gid xin chan thanh cdm on Tién si
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ABSTRACT

Microminerals of Zn, Se, Cu, Fe, Mn and Cr were supplemented in
the feed either in inorganic minerals (sulfate salt) or organic minerals
(Methionine-mineral) at various concentrations over an 8-week period.
Catfish fry (15-day old) were fed the experimental diets for 8 weeks. At
the end of the feeding trial, fish were challenged by immersion in a solu-
tion of Edwardsiella ictaluri bacteria. The mortality was monitored for
14 days. The results showed that the survival rates of fish fed the organic
mineral -supplemented diets were higher than those fed the inorganic
mineral -supplemented diets. Treatment 7 supplemented with organic
minerals of 60.0 mg/kg Zn, 0.40 mg/kg Se and 0.40 mg/kg Cr had the
highest weight gain and survival rates and the lowest FCR, there were
significant differences in those parameters between treatment 7 and
the control diet supplemented with inorganic minerals. The variation
in fish weight and length of treatment 7 was also lowest and signifi-
cantly different (P < 0.05) from that of the control treatment. After
14 days of bacteria challenge, the cumulative mortality of fish in the
control treatment was highest (67.86%) and the cumulative mortality
of fish in treatment 7 was lowest (34.82%), and the cumulative mortal-
ity rates of fish in these two treatments were significantly different (P
< 0.05) from those of the others. The cumulative mortalities of fish in
organic minerals treatments were lower than those of fish in inorganic
mineral treatments. The study indicated that the dietary supplemen-
tation of organic minerals of zinc (Zn), selenium (Se) and chromium
(Cr) would improve growth, survival rate and disease resistance to E.
tctaluri bacteria in Pangasius catfish nursing (from 15 to 75 days old).

Cited as: Ho, D. K., Vo, B. T. T., & Le, H. T. (2020). Evaluation of dietary supplementation of
organic minerals on survivability and feed efficiency in larval rearing of striped catfish (Pangasian-
odon hypophthalmus). The Journal of Agriculture and Development 19(5), 55-61.
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1. bat Van bé

TOM TAT

Cac loai vi khoang nhu Zn, Se, Cu, Fe, Mn va Cr duéi dang khoang
v6 co (mudi sulphate) hay khoang hitu co (Methionine-khoang) dugc bd
sung vao thic an dé uong ca tra gidng 15 ngay tudi trong thdi gian 8
tuan uong nudi. Sau thi nghiém, ca dudc gay cAm nhidm bing phuong
phap ngam véi vi khudn Edwarsiella ictaluri va theo déi ti 1& chét trong
14 ngay.

Két qud nghién cttu ghi nhan sau 8 tuén, ti l¢ sdéng clia ca4 & nhing
nghiém thic bd sung khoang hitu co cao hon bd sung khoang vo co.
Nghiém thic 7 (bd sung khodng hitu co 60,00 mg/kg Zinc; 0,40 mg/kg
Se va 0,40 mg/kg Cr) cho ti 1é séng cao nhét, tang trong 16n nhat va
FCR thép nhét va khac biét c¢6 nghia so v6i nghiém thitc déi chitng bd
sung hoan toan khoang v6 co. Nghiem thic 7 ciing ¢6 hé s6 phan dan
thap nhét, khéc biét c6 ¥ nghia théng ke (P < 0,05) so v6i nghiém thiic
déi chiing.

Khi gay cAm nhiém véi vi khudn E. ictaluri, nghiem thiic d6i chiing c6
ti 1& chét tich liiy cao nhit (67,86%), nghiém thiic 7 c¢6 ti 18 chét tich
lily thap nhét (34,82%), va khac biét c6 § nghia théng ke (P < 0,05)
véi cic nghiem thitc khac. Cac nghiem thiic bd sung khoéng hitu co cho
ti 1é chét tich lity thap hon céc nghiém thic bd sung khoang vo co.
Nghién ctu cho thay, viec bd sung cac loai khoang hitu co nhu Zn, Se
va Cr vao thic &n gitp tang ti 1é séng, tang trudng ca cao hon, va tang
kha nang khang bénh véi vi khuan E. ictaluri clia ca tra gidng (giai
doan tit 15 dén 75 ngay tudi).

nhu hién nay. Do dé, viéc nang cao chat lugng
con giéng dé c6 con gibng sach bénh, cé sic dé

Gidng 1& yéu td rat quan trong gitip nang cao
chat lugng san pham, dong thoi lam ting 1gi
nhudn va gidm thidu rdi ro cho ngusi nudi. Tuy
nhién, viéc st dung héa chét, khang sinh trong
khau uong tit ca bot lén ca gidng thiéu kiém soat
trong nhiéu nim qua da din dén lam dung khang
sinh trong phong tri bénh c4. Tai dong bing song
Citu Long, ti 1 sdng tit wong ca bot 1én ¢4 giéng
cé tra dat rat thap, khodng 7- 10%, ti 1é nay hoan
toan khéng nhu mong mudén ciia cic ¢ sG uong
gibng, dic biét trong tinh hinh thi truong nhiéu
bién dong va nguyén vat lieu dau vao tang cao

khang tdt, toc do tang trudng nhanh, nhim tao
didu kien cho qué trinh nudi thuong pham gap
nhiéu thuan lgi hon 13 diéu rat can thiét.

Cac vi khoang trong thiic &n nhu Zn, Se va Cu
tham gia vao hé mién dich gitp tom ca khang lai
céc tdc nhan gay bénh (Lim & ctv., 1996). Thitc
an uong nudi ca thuong duge bd sung cac khoang
vo cd. Tuy nhién, cac khoadng vd co thuong co
gia tri sinh hoc thap hon so véi cidc khoang hitu
co. Do d6, nghién cttu nay nhim dénh gia viéc
bd sung khoang hitu cd so sanh véi khoang vo co
trong uwong nudi ca tra tur giai doan ca 15 ngay
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Bang 1. Ham lugng céc loai khoang vi lugng bd sung vao thiic

an thi nghiém

Khoang vo co

Khoang hitu co (mg/kg thic an)

NT1* NT2 NTI3 NT4 NT5 NT6 NI7
7Zn 20 60 20 60 20 60 60
Se 025 025 025 025 040 040 0,40
Mn 2,40 240 240 240 240 240 240
Cu 5 5 5 5 5 5 5
Cr 0,40

Fe 30 30 30

30 30 30 30

*Nhu cau khodng vi lugng cho ca da tron My (NRC, 2011).

tudi dén ca giéng.
2. Vat Liéu va Phuong Phap Nghién Ctu
2.1. Vat liéu nghién cttu

Ca4 tra thi nghiem dugc uong trong ao 300 m?
va cho an thic an tu nhién va thitc an cong nghiép
trong vong 15 ngay tai trai thuc nghiém khoa
Thiy San, sau dé chon nhiing con khdée manh,
khong di tat dong déu vé kich cd, trong lugng dé
b tri thi nghiem (0,12 g).

Thitc an st dung trong thi nghiém dugc thiét
ké trén phan mém Feedlive c6 ham ligng protein
40%, béo 6% va dugc san xuat trong nhd may
thitc #n. Thitc dn co ban gom bot ca, banh dau
nanh, banh dau nanh lén men, cdm gao, mi lat,
DCP. Thiic #in dugc san xuat tai nha may thic
an Godaco tao vién ndi. Thic an cd ban nay dude
xay nhuyén va bd sung cac vi khoang vo co hay
hitu co dé tao ra 7 loai thic &n khac nhau tai
phong thi nghiém khoa Thty San. Thic dn duge
ép vién va tao ra nhiéu c¢d vién: bot min, 0,2, 0,4
va 1,0 mm theo kich ¢& ca nudi thi nghiém.

Cac loai khodng hitu co cla cong ty Zin-
Pro: Availa-Zn, Availa-Se, Availa-Mn, Availa-
Cu, Availa-Cr va Availa-Fe hou co duge st
dung dé bo sung kém, selen, mangan, dong,
crom va sit hitu co. Trong khi khoang vo
co bao gom sulphate kém (ZnSO,.7H20),
sulphate mangan (MnSO,4.H,0), sulphate sit
(FeSO4.7H50), sulphate dong (CuSO4.5H20) va
Selenate (NaySeO3.5H,0) stt dung sdn pham ctia
cong ty MERS. Céc vi khoang dugc bo sung vao
cac thic dn co ban theo Bang 1 tai phong thi
nghiém sau dé ép vién, siy kho vd bdo quan.
Thitc &n NT1, NT2 sit dung khoang vo6 co, trong
khi nhiing thic &n con lai sit dung khodng hitu
cd (NT3, NT4, NT5, NT6 va NT7).

2.2. Thi nghiém 1: Panh gia tac dung ctia cac
loai khoang htu co va vé co trong thic an
lén ti 1é sbng va ting trudng ca tra tir ca
bét lén ca gibng

Thi nghiém duge b tri trong giai cude (mic
lusi 0,8 mm) dat trong ao wong ca tra c6 dién
tich 500 m?, d6 sau 2 m. Thi nghiém c6 28 giai
(Imx1,5mx 1,3 m) gdbm 7 nghiém thitc, mdi
nghiém thic dudge lap lai 4 1an va duge b tri theo
hinh thitc hoan toan ngiu nhién. S6 lugng c thi
nghiém (0,12 g) 500 con/giai, thdi gian wong 8
tuan tinh tit ngay bd tri thi nghiem.

Sau 4 tuan nudi, toan bo sé ca dugc chuyén
sang giai c6 kich thudc mac ludi 2,0 mm (s6 thit
tu glai va cac nghiém thitc vAn gitt nguyén nhu
ban dau). Thoi gian cho an 2 lan/ngay, vao lic
7 gio va 17 gigd, cho c4 an thic an trén sang.
Két thic thi nghiém: can trong lugng cé, dém sb
con dé x4c dinh ti 1& séng. Tang trudng (SGR va
DWG), ti lé song (SR) va hé sb thitc an (FCR)
dugc tinh theo cac cong thic sau:

Toéc do tang trudng (SGR):

LnWy — LnW
SGR = 027 MWL L 100 %/nghy
Ty — T4
Tiang trong ngay (DWG):
DWG = (Wy - Wy)/To - T;  (g/ca/ngay)

Hé s6 thitc an (FCR):
Lugng thitc an

FCR =
Tang trong ca(Wy — W)

2.3. Thi nghiém 2: Danh gia Anh hudng cua
viéc bd sung khoang hitu cd 1én tinh trang
sttc khée ctia ca tra gibng

Sau khi két thic thi nghiem 1, ca (28 con/bé)
duge chon ngdu nhién dé tién hanh gdy cam
nhiém vé6i vi khuan E. ictaluri bing phuong phap
ngam (nong do vi khuan 1,2 x 10° cfu/mL). Thoi
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gian ngam 13 1 gig. Sau do, c4 sé dugce chuyén vao
bé thi nghiém vi theo doi trong 14 ngay. Ty 18 ca
chét dugc kiém tra 2 lan/ngay.

3. Két Qua va Thao Luan

Két qua cac chi tidu moi trudng cho thay chat
lugng nude nudi ca trong thai gian thi nghiém nhu
sau: DO budi sang: 2,0-4,0 mg/L; budi chidu: 4,0-
6,0 mg/L. Nhigt do nude budi sang: 28,0-30,3°C;
budi chiéu: 30,3-32,2°C. pH budi sang: 7,2-7,5;
budi chiéu: 7,5-7,8. Ham lugng ammonia thap:
0,009-0,03 mg/L. Tat ci céc chi tiu chat lugng
nude phit hop véi dic diém thich nghi v phat
trién binh thuong ciia ca cé tra.

3.1. Thic an thi nghiém

Thiic &n thi nghiém sau khi dugc ép vién, bao
quan va phan tich thanh phan dinh duéng va ham
lugng cac vi khoang duge trinh bay theo Bang 2.

Thanh phan dinh dudng ctia 7 loai thiic &n nhu
protein tho, béo, khoang va xd tho theo nhu bang
2 thi khong khac nhau va nhu thiét ké ban dau.
Riéng ham lugng cac vi khoang c6 su khac nhau,
do viéc bo sung céc vi khoadng vao thic an:

Ham lugng Fe, Cu va Mn cta 7 nghiém thic
tuong duong nhau do ciing bd sung liéu lugng vao
thitc an nhw nhau.

Ham lugng kém (Zn) phan tich ¢ nghiém thic
NT1 c6 52,9 mg/kg Zn cho thay ham lugng Zn
trong nguyén lieu thic an da la 32,9 mg/kg Zn.
Céc nghiém thitc b6 sung 60 mg/kg Zn nhu NT2,
NT4, NT6 va NT7 (80-100 mg/kg) c6 gié tri Zn
trong thitc #n cao hon cic 16 bo sung 20 mg/kg
Zn ctia NT1, NT3 va NT5 (52-60 mg/kg).

Ham lugng Selenium trong céc 16 bd sung
khoang vo co hoi thap hon thiét ké, trong khi
céc 16 bd sung khoang hitu co NT3, NT4, NT5,
NT6 va NT7 déu nhu thiét ké.

Ham lugng chromium ctia nghiém thic NT7
cao nhat do bd sung 0,40 mg/kg Chrom.

3.2. Tang trudng, FCR va ti 1& sbng ciia ca tra
sau 8 tudn thi nghiém

Két qua 6 Bang 3 cho thiy, sau 8 tuan nudi
khdi lugng c4 gitta cac nghiém thic khac biet c6
¥ nghia (P < 0,05) 8 NT7 va NT1 & NT2, nghiém
thic 7 c6 khoi lugng 16n nhat 1a 14,17 £ 0,24 g,
nhé nhat 14 nghiem thic 2 vA nghiém thic 1 véi

khéi lugng lan lugt 13 11,48 &+ 0,55 g, 11,81 +
1,03 g. Téc do tang trudng clia ci sau 8 tuan
nudi duge thé hien qua chi tiéu ting trong, tang
trong hing ngay va toc do ting trudng dac biet.
Ba chi tidu nay cho thiy téc do tang trudng cia
ca 6 nghiém thic st dung khoang hitu ¢ cao hon
so v6i nghiém thic st dung khoang vo co.

Hiéu qué st dung thic an (FCR) ctia cé thi
nghiém: FCR cta cac nghiém thic tu 1,36 — 1,56.
Cac nghiém thiic c6 b6 sung khoang hitu co c6
khuynh huéng thadp hon so v6i nghiem thic bd
sung khoang v6 cd. FCR cao nhit & nghiém thiic
1 (1,56) va thap nhét ¢ nghiem thic 7 (1,36), su
khé4c biet nay c6 ¥ nghia théng ke (P < 0,05).

Ti lé sdng sau 8 tuan nudi giita cac nghiém thitc
khac nhau ¢6 § nghia (P < 0,05). G NT1 va NT2
st dung khoang vo cd c6 ti 1é séng thap nhat, lan
lugt 1a 17,25% va 38,60%, cao nhat 1a NT7 véi ti
e séng 1a 80,1%.

Két qua trén tuong ty véi nghién ciu cla
Hamre & ctv. (2008), b sung Selenium vao thitc
an gitp cai thién ty 1é sdng clia ca tuyét Dai Tay
Duong (ty 1& séng ting 32% so v6i 16 dbi chiing).
Két qua ciia nghién citu nay cho thay ty lé song
clia ca dude cai thien dang ké 6 16 bd sung Se-
lenium 0,4 ppm cta nghiém thic NT5, NT6 va
NT7 so v6i cac nghieém thiic con lai khong bo
sung Selenium. Nghién cttu ctia Mechlaoui & ctv.
(2019) cho thay bd sung Selenium hitu co dang
OH-SeMet 0,2 ppm trén cé vuge (Sparus aurata)
cho két qua ting trudng tot hon va gitp ca chéng
lai stress va khang oxy héa té bao co t6t hon 16
déi ching.

Su phan dan ca sau thi nghiém dugc trinh bay
qua hé s6 CV (coefficient of variance) khéi lugng
va chidu dai ca. Két qua & Bang 4 cho thay, hé
s6 phan dan vé khéi lugng, chiéu dai & nghiem
thitc 7 thap hon so véi cac nghiém thic con lai,
su khéc bigt nay c6 ¥ nghia thong ke (P < 0,05).
He s6 phan dan thip & nghiem thitc NT7 c6 thé
lien quan dén ti 1é séng va tdc do ting trudng clia
cé.

Nhu vay, viéc b sung cac loai khoang hitu co
vao thiic &n c6 &nh huwdng nang cao ti 1é sdng, téc
do tang trudng va hiéu qua st dung thiic dn cta
cé tra tir ca bot lén ca gibng.

3.3. CAm nhidm vdi vi khudn E. ictaluri

Sau khi két thic thi nghiém, ca4 dugc gay cam
nhiém véi vi khuan E. ictaluri bing phuong phap

Tap chi Nong nghiép va Phdt trién 19(5)

www.jad.hcmuaf.edu.vn


http://jad.hcmuaf.edu.vn

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

59

Bang 2. Thanh phan dinh dudng va ham lugng céc vi khoang trong 7 thitc an thi nghiem

Thanh phan dinh dusng NT1 NT2 NT3 NT4 NT5 NT6 NT7
Do am (%) 2,79 298 468 5,14 398 3,88 4,53
Béo tho (%) 5,61 540 486 5,13 490 5,16 541
Xo tho (%) 3,06 3,13 345 3,58 3,72 3,55 3,12

Tro (%) 6,33 6,72 640 6,63 6,8 6,26 7,16
Protein tho (%) 38,63 38,09 37,69 37,94 38,64 3848 38,39
Khoang vi lugng

Zn (mg/kg) 529 80,5 684 102 64,2 102 107
Se (mg/kg) 0,30 0,30 0,56 054 0,72 0,71 0,70
Mn (mg/kg) 88,7 94,6 928 94 92,1 924 98,3
Cu (mg/kg) 204 21,3 20,1 20 194 18,5 195
Cr (mg/kg) 3,30 3,61 3,25 343 3,24 3,22 4,52
Fe (mg/kg) 441 429 465 435 431 422 441

Thanh phan dinh duéng cd ban dugc phan tich tai phong thi nghiém cong ty Godaco.
Thanh phan vi khoang dugc phan tich tai trung tam phan tich thi nghiém (CASE) theo phuong phap
do phd phat xa Plasma theo tiéu chuan TCVN 9588: 2013.

Bang 3. Két qua vé tang truéng, FCR va ti 1& song sau 8 tuan thi nghém

Nghiém W56 DWG56 SGR56 FCR SR56
thiic (g/con) (g/ngay) (% /ngay) (%)
NT1  11,81*> £ 1,03 0,212> + 0,018 8,05 +£ 0,16  1,56° + 0,10  17,25* + 10,67
NT?2 11,48 + 0,55 0,20 + 0,010 7,95* +£ 0,18 1,51P¢ £ 0,11 38,60 + 14,57
NT3  12,16°> £ 1,00 0,21 4+ 0,018 8,11 + 0,22 1,47°° + 0,74 41,30 + 27,98
NT4 12,16 £ 0,56 0,21*> + 0,010 8,10* £ 0,06 1,46*P° 4+ 0,03 58,85 + 5,71
NT5 12,562 £ 0,40 0,222 4+ 0,007 8,17 + 0,13 1,462P° + 0,03  62,85°d + 8,50
NT6 12,71> £ 0,46 0,22°> £ 0,008 8,13 £ 0,10 1,422> +£ 0,02  62,35°¢ &+ 6,80
NT7 14,17 +£ 0,24  0,25° £ 0,004 841> £ 0,10  1,36* £ 0,06 80,109 + 3,07

Wie: trong lugng cd sau 8 tudn nuodi; DWG (Daily weigh gain); SGR (Specific growth rate), FCR (feed conversion rate);
SR (survival rate); Wo: trong lugng ca ban dau (0,12-0,13 g/c4).
Céc gia tri thé hién trén bang la s6 trung binh 4 do léch chudn (n = 4). Cac gia tri trén cing mot cot c6 chit cai khéc

nhau thi sy khac bigt c6 y nghia théng k& (Duncan test, P < 0,05).

ngam trong vong 1 gis. Ti 1é c4 chét tich liy sau
14 ngay duge biéu thi bing biéu do6 Hinh 1.

Dua vao bidu d6 Hinh 1, ca bit dau chét tit
ngay thi 5 sau khi gay cdm nhiém, ti 1é chét ting
nhanh tit ngay ngay thit 6 dén ngay tha 10. Ca
bat dau ngiing chét vio ngay thit 12 § tat cd cac
nghiém thic. Két qua ti lé chét tich liy (Bang
5) gitta cac nghiém thic khic nhau c6 ¥ nghia
(P < 0,05), ti ¢ chét tich liiy cao nhat 1a NT1
(67,86%), thép nhat 1a NT7 (34,82%).

Nghiém thitc déi ching am c6 ti lé chét 1a 0%,
déu nay ching t6 ring cac yéu té moi trudng
(nhigt do, pH), thao tac gdy cdm nhiém khong
anh huéng dén ti 1é chét tich lily clia ca trong thi
nghiém. Do d6, ca chét trong thi nghiém la do bi
nhiém béi vi khuan. Ca chét c6 nhitng biéu hién
dic trung do vi khuan E. ictaluri gay nén nhu
xuét hién cac dém tring trong gan v than.

Theo Lim & ctv. (1996), khi ngdm ca da tron

My (khéi lugng 10,6 g) v6i vi khuan E. ictaluri
mat do 2 x 107 cfu/mL trong thoi gian 1 gio, &
nhigt do 24 — 26°C thi ti 1¢ chét tich liiy trong
14 ngay 1a 66,7%. Trong thi nghiém nay, viéc bo
sung khoang hitu co Se, Zn va Cr gitp giam ti 1&
chét tich lily trong cac nghiem thic NT5, NT6,
NT7.

Mot nghién ciu khac vé anh huéng ciia Se-
lenium hitu co lén ca hoéi van ciia Sebastien &
ctv. (2009), khi cho ca #n thitc an b sung sele-
nium véi cdc ham lugng 0; 2; 4; 8 mg Se/kg thitc
an trong 10 tuan da cai thién ty lé sdng, tdc do
tang trudng va kha nang mién dich. Bén canh do,
Sritunyalucksana & ctv. (2011) d& ching minh
v6i ham lugng 0,3 g Se hitu co /kg thitc an gitp
cai thién ty 1@ séng, téc do ting trudng va kha
nang chéng chiu véi virus gay hoi chitng Taura
trén tom thé chan trang Penacus vannamei. Nhu
vay, Se hitu co ¢6 vai tro trong viéc kich thich hé
mién dich & dong vat thiy san.
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Bang 4. Heé s6 phan dan vé khéi lugng va chidu dai
Nghiem thitc  CV (%) khoi lugng  CV (%) chieu dai
NT1 34,80¢ £ 0,70 20,94¢ + 3,90
NT2 34,53¢ £ 1,50 16786b + 2,90
NT3 34,15¢ £ 0,77 22,70¢ + 1,92
NT4 34,96¢ £ 2,57 22,39¢ + 1,60
NT5 31,32b + 1,04 21,32¢ + 1,51
NT6 32,94bc + 1,76 23,50¢ + 2,19
NT7 28,04 £+ 1,33 10,24* £+ 1,64
Céc gié tri thé hién trén bang la s6 trung binh 4 do lech chuan (n = 4).
Céc gia tri trén cing mot cot ¢é chit cai khac nhau thi sy khac biét c6 y
nghia théng ké (Duncan test, P < 0,05).
% Ti 1& chét tich kiv (%)
::::: r, —\._
= s 4 T2
- NT3
- —a TS
A0 g T
30 g [{| T
1 2 3 4 5 & 7 5 10 11 12 13 14 Negay

Hinh 1. Ti 1é chét tich lity clia c4 sau 14 ngay gay cdm nhiém.

Bang 5. Ti lé c4 chét tich liy (%) sau 5 ngay, 10 ngay, 14 ngay cdm

nhiém
Nghiém thic 5 ngay 10 ngay 14 ngay
NT1 0,892 + 1,79 59,829 + 6,10 67,86 + 4,12
NT2 3,57 £ 0,00 57,14°d + 4,12 61,61P° + 6,10
NT3 2,680 +£ 342  57.14° 4+ 6,52 60,71P° 4 4,12
NT4 0,892 £ 1,79 59,824 + 12,84 60,71 £ 12,71
NT5 0,008 £ 0,00 45,564”° + 6,10  53,57" £ 10,10
NT6 1,79%P + 3,57  42,86*® £ 11,29 50,00 + 10,10
NT7 2,682 £ 1,79  31,25% + 6,10 34,82 + 3,42

Céac gia tri thé hién trén bang la sb trung binh 4+ d6 lech chuan (n = 4). Céc gia tri
trén cting mot cot c¢6 chit cai khac nhau thi sy khéac biét c6 y nghia théng ké (Duncan
test, P < 0,05).

Tran & ctv. (2013), da tién hanh nghién ctu ty lé séng, thanh phan sinh héa, cac chi s6 huyét
anh hudng ctia Selenium hitu c¢o 1én tang trudéng, hoc va kha ning khang lai tdc nhan gay bénh
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Vibrio parahaemolyticus trén ca chém. Két qua
thi nghiém cho thiy Se hitu co da cai thién toc
do tang trudng, lam tang ham lugng protein tho,
gidm do am trong co thit c4, ting s6 lugng hong
cau tong s6 va tang kha nang chéng chiu khi tiép
xtic véi vi khuan Vibrio parahaemolyticus & mat
do 10° cfu/mL. Gan day nhét 1a nghién citu ciia
Sang & ctv. (2015), két qua nghién ctiu trén ca
Trachinotus blochi cho thay, ty lé sdng, tbc do
tdng trudng, protein trong cd va lipid trong gan
& cac 16 ¢6 bd sung Se hitu co cao hon so véi 16
déi chiing (P < 0,05).

Nghiéen cttu ctia Ahmed (2012) trén ca chép cho
thiy, thic an chia nhidu carbohydrates sé lam
gia tang ham lugng glucose trong mau ca va viéc
bé sung Crom hitu cd gitip én dinh glucose trong
méu ca dan dén ca tang trudng tot hon, ti 1é séng
cai thién so v6i ddi chitng. Trong thi nghiém, NT7
b6 sung Crom (Cr) hitu cd cai thién tang trudng
va ti & sdng clia c4, cling nhu gia ting siic khoe
ctia ca khi gay cam nhiém. Két qua nay can nhiéu
nghien ctu tiép tuc dé theo doi va danh gia tac
dung ctia Crom khi bd sung vao thiic an.

4. Két Luan

Khi b6 sung céc loai khoang hitu co vao thiic
an ca tra giai doan tit ca bot lén cé gidng véi lidu
dung: 60 mg/kg Zn; 0,4 mg/kg Se; 0,4 mg/ke Cr;
2,4 mg/kg Mn; 5 mg/kg Cu va 30 mg/kg Fe cho
thiy cac chi tidu vé ting trudng va ti 1é sdng cao
hon v FCR théap hon so v6i nghiém thtc sit dung
khoang vo cd. Khi gay cAm nhiém véi vi khuan E.
ictaluri thi c6 ti 1é chét tich liiy thap nhat. Didu
nay chimg t6 ring viéc bd sung céc loai khoang
htu co vao thic an cé tra giai doan tit ca bot 1én
cé gidng gitp ca tang cuong siic dé khang chong
lai cAc tac nhan gay bénh.
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ABSTRACT

This trial aimed to evaluate effects of stocking densities of 1-5 fish/m?
on growth performance, survival rate and economic efficiency of Asian
seabass (Lates calcarifer) in earthen ponds. Fish with an initial length
of 90.7 £ 0.1 mm and weight of 20.8 + 0.1 g/fish and ponds with 600
m? each and 1.5 m depth were used for this study. Experiment was de-
signed with three treatments, including different stocking densities of
1, 3 and 5 fish/m?. The fish was fed with pellete feed containing 43
— 44% crude protein. Water quality parameters including temperature,
dissolved oxygen, pH, salinity, transparency and ammonia concentration
were measured once a week. Fish were sampled every 30 day intervals for
length and weight measurement then for their growth estimation. Costs
were recorded for economic efficiency estimation. Results showed that the
water quality parameters were in suitable ranges for growth and devel-
opment of Asian seabass. The final average length and weight of density
1 fish/m? was significantly higher than those at 3 and 5 fish/m? (P <
0.05). However, there was no significant difference on the fish growth
in terms of daily length and weight gain, as well as survival rate and
feed conversion ratio between different stocking densities. Asian seabass
culture at 3 and 5 fish/rn2 resulted in a higher profit compared to at
1 fish/m?. The highest economic efficiency in terms of area pond was
showed at 5 fish/m? treatment.

Cited as: Dinh, N. T. (2020). Effects of stocking density on growth performance, survival rate
and economic efficiency of Asian seabass (Lates calcarifer) cultured in earthen pond. The Journal
of Agriculture and Development 19(5), 62-70.
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1. Dat Van Dé

TOM TAT

Nghién citu nay thit nghiém danh gia d&nh huéng ctia cic mat do nudi,
tit 1 - 5 con/m? len téc do tang trudng, ty 1é séng vi hiéu qua kinh
té clia viéc nudi ca chém (Lates calcarifer) trong ao dat. Ca c6 chiéu
dai ban dau 90,7 + 0,1 mm va khéi lugng 20,8 + 0,1 g/con dudc bd
tri trong cac ao dat c6 dién tich 600 m2/a0, muyc nuéec ao 1,5 m. Thi
nghiém gom 3 nghiém thic tuong tng v6i 3 mat do nudi khac nhau: 1,
3 va 5 con/m?. C4 dugc cho an thitc &n vién v6i ham lugng dam tho tir
43 — 44%. Dinh ky 1 tuan/lan thu miu nuéc dé do nhiet do, oxy hoa
tan, pH, d6 mén, do trong vd ammonia. Dinh k¥ 30 ngay/lan tién hanh
thu mAu ca, do chidu dai va can khéi lugng dé x4c dinh ting trudng.
Céc chi phi duge ghi nhan d8 tinh toan hidu qua kinh té. Két qua cho
thiy céc yéu t6 moi trudng thich hgp cho sy sinh trudng va phét trién
clia cA chdm. Chidu dai va khéi lugng trung binh ciia ca khi thu hoach
& mat do 1 con/m? 1 cao hon so v6i 3 va 5 con/m? (P < 0,05). Tuy
nhién, mat do nudi khong &nh hudng 16 rét dén cac chi tiéu sinh trudng
nhu ting trudng theo ngay vé chidu dai va khéi lugng, ciing nhu ty 18
séng va hé s6 chuyén déi thitc an. Ca dugc nudi & mat do 3 va 5 con/m?
cho hidu qué kinh t& cao hon so véi mat do 1 con/ m?2. Nghiem thic 5
con/m?‘ thi cho lgi nhuan trén tinh trén dién tich nuoi 14 cao nhét.

O Viet Nam, ca chém phan b6 & phia Dong
vinh Béc bo va viing bién Trung bo. Ching da va

Ca chém, con dudgc goi 1a ca vugce, 1a loai ca
rong mudi duge phan bd rong & ving f‘xn Do
Duong - Tay Thai Binh Duong, tit Vinh A Rap t6i
Trung Qubc, Dai Loan va Bic Australia (FAO-
FAD, 2020). San lugng cé chém nudi clia 5 nude
gom Dai Loan, Malaysia, Thai Lan, Indonesia va
Australia da gia tang tir 10.000 tdn vio nim 1991
len khoang 95.000 tan vao nam 2018, v6i téc do
ting trudng tit nam 2006 dén 2016 1a 170,6%
(GAA, 2016). Ca chém c6 thé duge nudi trong
ao nudce 16 hay nuée ngot va 1ong lusi c¢6 dinh
hay ndi trong céc thily vic ven bién; tuy nhién,
hinh thitc nudi 16ng phd bién hon. Thiic dn cho
nuodi ca chém la ca tap va thic &n cong nghiép
(FAO-FAD, 2020).

dang 1a dbi tugng ca bién duge nudi kha thanh
cong & nhidu dia phuong. Nam 2005, Viet Nam
da nhap vai chuc trieu con gidéng tit Thai Lan dé
th& nudi & cac dam, hd ven bién vi ctia song clia
cac tinh phfa Nam cho dén céac tinh phfa Bic.
Hién nay, nu6c ta cting da lam chi duge cong
nghé san xuit giébng nhan tao, dap ing ci vé sd
luong va chét luong con gibng cho ngudi nudi, va
md ra trién vong cho viéc phét trién nghé nuoi
cd chém quy mo cong nghiép. Nudi cd chém &
Viét Nam ciing bao gdm nudi trong ao nuéc 1g va
1ong luéi trong cac thity virc ven bién. Tuy nhieén,
& Dong bing song Cttu Long (DBSCL) mo hinh
nuoi ca chém trong ao nudc lg la chi yéu (Ly &
ctv., 2016). Cho dén nay, cAc nghién citu trén cé
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chém (Lates calcarifer), dic biet vé ki thuat nuoi,
con rat han ché. Nghién cttu nay nham danh gia
anh hudng ciia cic mat do nudi tit 1-5 con/m?
dén sinh truéng va hiéu qua kinh té ciia ci chém
dudc nudi trong ao dat.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Déi tugng

C4 chém (Lates calcarifer) thit nghiem c6 khoi
lugng trung binh 12 20,8 + 0,1 g va chiéu dai trung
binh 1 90,7 + 0,1 mm. Tru6c khi tién hanh bd
tri thi nghiém, ca giébng dugc chon lya cé kich
¢G tuong doéi dong déu, ngoai hinh dep, khong c6
dAu hieu bénh va khong bi say sat.

2.2. B tri thi nghiém

Thit nghiém bao gom ba nghi¢m thitc (NT) ting
v6i ba mat do nuoi khéc nhau: 1 (NT1), 3 (NT2)
va 5 con/m? (NT3), méi NT duge lap lai ba lan
va dugc bé tri theo kidu hoan toan ngdu nhién
trong 9 ao dat, dién tich 600 m2/ao va do sau
muyc nudc trung binh 1a 1,5 m.

Ao thi nghiém dugc thao can va tién hanh xit
rita sach bun day ao. Voi song (CaO) duge bon
déu khip ao véi lugng 10 kg/100 m?. Sau dé lay
nude vao day ao qua tii loc ¢6 mat lusi 1 mm.
Nguon nuée c6 do min dao dong tit 5-25%0 theo
mua trong vu nudi. Sau khi gy mau nuée, cé
dugce tha vao cac ao thi nghiém theo cac mat do
ng v6i ting nghiem thitc vao budi sang. C4 thi
nghiém duge nuoi trong 240 ngay.

Cé duge cho an thiic dn vién néi ctia Cong ty
Ocialis v6i thanh phan sinh héa nhu sau: do 4m
12%, dam tho 43 - 44%, xo tho 3%, canxi (min
— max) 2,5 - 3,5%. Cach 7 ngay b6 sung khoang
chat va vitamin C bing cach tron déu vao thitc
an (Bang 1).

C4 dugc cho an 2 lan/ngay vao lac 5 gio va 18
gig véi mitc théa man. Thic an duge cung cap
tl tit vao khung chan thic an, kéo dai khoang 30
phtit dén khi c4 ngiing &n, § mdi 1an cho an. Sau
mdi bita &n, tién hanh vét thitc &n thira, siy kho
va ghi nhan lugng thic dn ca da an.

Ao dugdc tang cudng oxy bing thiét bi éng
khuéch tan khi (airotube). Thuong xuyén thay
nuéc ao véi tan suat khoang 1 tuan/lan & giai
doan cé con nho va 3 - 5 ngay/lan & giai doan ca
16n v6i mite thay khoang 30 - 40% lugng nuéc ao,
két hgp sit dung ché pham vi sinh dé xit 1y moi

trudng ao nudi.
2.3. Phuong phap phan tich

2.3.1. Cac chi tiéu tang trudéng

Tru6e khi bd tri thi nghiem b#t ngdu nhién 30
c4 can khéi lugng bing can dién tit véi saisé 1 g
va do chiéu dai ting cé thé véi thude ké cé vach
1 mm. Dinh k¥ 30 ngay tién hanh thu ngiu nhién
30 con/ao dé tinh khéi lugng va chidu dai trung
binh clia c4 thi nghiem. Vao cubi vy nudi tién
hanh thu toan bo cé trong ao dé thic hién can,
do va dém s6 lugng ca dé tinh cac chi tiéu tang
trudng, ti 16 séng va hé s6 chuyén déi thiic an,
theo cac cong thic sau:

Tang trudng chiéu dai theo ngay (daily length
gain, DLG):

DLG (mm/ngay) = (L2 - Ll)/(TQ - Tl)

Tang trudng khdi lugng theo ngay (daily weight
gain, DWG):

DWG (g/ngay) = (W2 - W1)/(T2 - T1)

Ti lé séng (survival rate, SR):

SR (%) = 100*(N./Ny)

Heé s6 chuyén déi thiic an (feed conversion ratio,
FCR):

FCR = Wea/(We — Wa)

Trong doé:

Wi va Wy: Khéi lugng cé (g) trung binh tai
thoi diém T, va T

Ly va La: Chiéu dai c4 (cm) trung binh tai thoi
dlém T1 va T2

Ng va N¢: S6 lugng ca (con) ban dau va cubi
thi nghiém

Wia: Tong khéi lugng thiic an (kg) da sit dung

Wq va W.: Téng khéi lugng ca (kg) khi bét
dau va két thic thi nghiem

2.3.2. Hiéu qua kinh té

Hiéu qua kinh té duge phan tich duya trén tdng
chi phi va téng doanh thu dé tinh toan céc chi
tieu 1gi nhuan rong cho 1 ha/vu nuoi va t§ suat 1gi
nhuan trén téng chi phi (%) (Do & Dang, 2010).

2.3.3. Cac yéu té moéi trudng nudc

Céc yéu t6 moi trudng bao gom nhiét do (diing
nhiet ké thity ngan), oxy hoa tan, pH (dung test
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Bang 1. Cac loai thiic an sit dung trong thi nghiém

TT  Loai thiic &n  Kich ¢ viéen (mm) Do dam (%) C6 ca (g)
1 NUTRILIS P2 3 44 10 - 50
2 NUTRILIS P3 ) 43 50 - 150
3  NUTRILIS P4 7 43 150 - 400
4  NUTRILIS P5 10 43 400 - 1000

kit ctia tap doan CP) dugce do vao luc 7 gio va 15
gio v6i tan suat 1 tuan/lan; do méan (dung khic
xa ké Atogo HHR 2N), ammonia (diing test kit
cta tap doan CP) va do trong nudc (dung dia
secchi) duge do véi tan suat la 1 tuan/lan. Cac
yéu t6 méi trudng con dude do vao nhitng ngay
thu mau ca.

2.4. X1t 1y sb liéu

Cac phan tich théng ké dudc thirc hién véi cac
phan mém Microsoft Excel 2010 va SPSS 20.0 for
Window. Céac sb lieu duge phan tich phuong sai
(ANOVA) mot yéu t6 d miic ¥ nghia P = 0,05, va
khi cédc 4nh huéng dugc tim thay 14 c6 ¥ nghia,
LSD dudc sit dung dé xac dinh cac khéc biet cho
timg cap nghiem thiic. Cac s6 lieu % duge chuyén
d6i thanh arsin, / trude khi phan tich. Céc s6 lieu
8 muc Két Qua va Thio Luan dudc trinh bay
dudi dang trung binh + do lech chuan.

3. Két Qua va Thao Luan

3.1. Su bién dong ctia cic yéu tb chit lugng
nuéc

Nhin chung hau hét cac yéu t6 chat lugng nude
ctia 3 nghiem thite (NT) c6 sy thay ddi theo thoi
gian nudi, tuy nhién xu huéng thay déi ciia 3 NT
13 kha giéng nhau va khong c6 sit khac biét dang
ké (Hinh 1). Trong doé:

Nhiét d6 c6 xu huéng gidm dan tir ddu vy nuoi
cho dén ngay nuoi thi 150. Nhiét do trung binh
trong cac ao bién dong tir 27,7 — 31,2°C 14 khong
16n va khong c6 su khac biét & ca ba nghiém thiic
trong sudt thoi gian nuoi.

Ham lugng 6xy hoa tan (DO) trung binh dao
dong tir 3,4 - 4,3 mg/L; bién dong nhiéu nhat &
NT3, tiép theo 14 NT2 va NT1, khong c6 sut khéc
biet dang ké gitta cac NT vi lugng oxy duge cung
cAp tuong tng véi mat do nudi. Quan sat nhing
thoi diém c6 ham lugng DO < 4 mg/L thay ca
van hoat dong va &n binh thudng.

pH trung binh dao dong 7,2 - 7,7. pH & ca 3

nghiém thic tang dan tit ngay dau tién t6i ngay
thit 90 1 do cang vé sau lugng tdo trong cac ao
nuoi cang phat trién. O mat do cang cao, tdo phat
trién nhiéu hon nén pH bién dong 16n hon.

D6 man trung binh ¢ 3 nghiém thiic c6 sit bién
dong 16n, tit 5,0 - 25,0%o0. Sy bién dong do min
dién ra tir tit theo mua vy nén khong anh hudng
dén sinh 1§ clia cA nudi vi c4 chém 1a loai rong
mudi.

Do trong trung binh ctia 3 nghiém thic bién
dong tit 24 - 48 cm. Do trong ctia cac ao nudi c6
xu huéng gidm dan vé cudi vu nudi do sy phét
trién manh cia téo.

Ham lugng NHj3 trung binh trong cac ao nuoi
dao dong tit 0,1 - 0,28 mg/L va khong c¢6 su khéc
biét gitta cac nghiém thic thi nghiém. Ham lugng
NH; ting dan va dat cao nhat & ngay nuoi thi
60, sau d6 c6 xu huéng gidm dan dén cudi dgt thi
nghiém do tang cuong thay nudc.

3.2. Tang trudng

3.2.1. Chiéu dai trung binh

Sau 30 ngdy nuodi, cd d NT2 c6 AL 1én nhit
va khac biét ¢6 § nghia théng ke (P < 0,05) so
v6i cac nghiém thic con lai. Nhin chung, tiw ngay
thtt 60 dén cudi thi nghiém, ca d NT1 luén c6 AL
16n nhét, ké dén 1a NT2 va thap nhét 14 NT3. Tt
ngay thit 60 dén 120, AL ctia ca 6 NT1 1a khong
khac biét so v6i NT2 nhung khac biét ¢6 § nghia
théng ké so v6i NT3. Tt ngay thi 150 dén cudi
thi nghiém, AL ctia ca & NT1 la khac biét c¢6 y
nghia théng ké so vé6i cac nghiém thitc con lai.
Trong khi d6, AL ctia ca & NT2 khéac biét khong
c6 ¥ nghia théng ké so v6i NT3 tir ngay thi 150
dén cubi thi nghiem (Bang 2).

3.2.2. Tang trudng theo ngay vé chidu dai

Nhin chung, DLG ctia cd chém 6 cd 3 nghiém
thiic gidm dan theo thoi gian. DLG clia ca giam
manh vao ngay thit 120 c6 thé 1a do syt bién dong
clia mdi trudng nudi da c6 dnh hudng bat 1oi dén
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Hinh 1. Bién dong cac yéu td chat lugng nude ciia 3 nghiém thitc theo thdi gian nudi.

Bang 2. Chiéu dai trung binh (AL, mm) cia c4 chém theo thdi gian nusi

Ngay nuoi NT1 NT2 NT3

0 90,7 £ 0,1 90,8* + 0,1 90,7 £ 0,1

30 151,5% + 17,5 165,6" + 10,3 150,3* + 9,7
60 213,7° + 15,4 210,0> £ 15,5 204,9* £ 11,5
90 246,1° + 14,9 247,7° + 11,9 237,8* + 13,0
120 263,8bP + 13,8 260,22 4+ 13,6 258,0* £ 18,5
150 301,6° + 12,8 292 9 + 16,0 285,6* + 15,5
180 329,9Y + 234 309,3* £ 24,1 305,7* £ 18,0
210 3499 + 234 3281 + 24,7 3249 + 18,6
240 364,9® + 23,4 343,1* £ 24,7 339,9* £+ 18,7

Cac gia tri trén cing mot hang cé cac chit ky tu gidng nhau thi khac biét khong cé6 y nghia
théng ke (P > 0,05).
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Bang 3. Khbi lugng trung binh (AW, g) clia c4 chém theo thdi gian

Ngay nudi NT1 NT2 NT3

0 20,8* £ 0,1 20,9* £ 0,1 20,8* + 0,1
30 53,9* £ 8,5 57,6 £ 12,3 51,0 £ 2.9
60 140,8* £ 8,9 135,7* £19,9 123,3* + 3,3
90 207,3* £ 8,5 179,8* £ 21,2 181,1* £ 10,2
120 331,6* £ 229 277,6* £ 38,4  282,8* +£ 13,0
150 408,8* + 67,2  339,0* + 43,8  348,1* + 40,3
180 5422 + 68,4 433,9°P £ 37,7 4279* £ 9.1
210 692,2> + 32,0 609,3* + 16,5 572,1* + 13,6
240 920,0° + 38,4 829,3* + 28,9 789,9* + 235

Cac gia tri trén cing mot hang c6 cac chit ky tu giéng nhau thi khac biet khong

c6 § nghia théng k& (P > 0,05).

min ngay
]

mNT 1
L5 mNT 2
INT 3
1
) h I
0 I
‘\

nzn nuol
30 &0 a0 a]| 150 180 ]

Hinh 2. Ting trudng theo ngay vé chiéu dai clia ca
chém.

tang truéng vé chidu dai ctia ci. Sau khi duge
ting cuong thay nuéc, DLG clia ca da cé sy hoi
phuc (Hinh 2). DLG ctia cd ¢ 3 nghiém thitc ¢6
sy khéc biét ¢6 ¥ nghia théng ke (P < 0,05) & cac
lan lay mAu vao cac ngay thi 30, 60 va 150, va
khéc biet khong c6 ¥ nghia thong ke (P > 0,05)
& nhitng lan 14y mau khéc.

3.2.3. Khéi lugng trung binh

Nhin chung, c4 6 ca 3 nghiém thiic c6 sy tang
trudng déu vé khéi lugng theo thoi gian nuoi;
trong d6 cad § NT1 c6 AW 16n nhat, ké dén la
NT2 v thap nhat & NT3. Tuy nhién, tit ngay
thit 30 dén 150, AW ctia c4 & cd 3 nghiém thiic
khac biét khong c6 y nghia thong ké; tit ngay thi
180 dén cudi thi nghiem vao ngay thit 240, AW
cia ca 6 NT1 da co sy gia tang vugt troi va khac
biét c6 ¥ nghia thdng ké so véi 2 nghiém thiic con
lai. AW cua ca  NT2 va NT3 khéc biét khong co
¥ nghia thong ke tit ngay thit 150 (Bang 3).

3.2.4. Tang trudng theo ngay vé khbi lugng

DWG ctia cd chém & cd 3 nghiém thic co
khuynh huéng ting dan nhung khong déu theo
thoi gian nuoi (Hinh 3). Tuy nhién, sy bién dong
cia DWG cia ca & NT1 1a it hon so v6i céc
nghiém con lai. Nhin chung, DWG ctia c4 6 NT1
13 cao nhat, ké dén 14 NT2 va thap nhat 1a NT3
nhung sy khac biet DWG cua ca & cad 3 nghiém
thitc 13 khong c6 ¥ nghia thong ke.

ram ngiy
10

9

:i“”l “

ngay o

0

A=

=

Hinh 3. Tang trudng theo ngay vé khéi lugng clia ca
chém.

3.3. Ty lé sbng (SR) va hé sb chuyén ddi thic
in (FCR)

3.3.1. Ty 1& séng

Ty lé séng clia c& c¢6 khuynh huwéng gidm dan
tit NT1 dén NT2 va NT3 (1an huot 1a 95,57, 92,03
va 88,43%) (Hinh 4). Tuy nhien, sy khac bigt vé
SR gifta 3 nghiém thitc 14 khong c6 § nghia thong
ke (P > 0,05).
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Bang 4. Cac chi phi, doanh thu, 1¢i nhuan va hiéu qua doéng vén clia nudi ca chém véi
cac mat do khac nhau
Cac thong sb NT1 NT2 NT3 Ghi chua
Ca gibng 9.000 27.000 45.000  5.000 d/con
Thic an 63.345 172.942 270.393 26.000 d/kg
Lao dong, quén 1y 16.000 16.000 16,000
bién/nhién liéu 8.000 16.000 24.000 Dién suc khi, thay nudc
Thubc, héa chat 5.000 10.000 15.000 Men. Vitamin. voi...
Khéu hao 5.000 7.500 10.000 May moéc, thiét bi
Téng chi phi 106.345 249.442 380.393
Gia thanh 67,2 60,5 60,5 Tinh trén 1 kg ca
Téng doanh thu 115.529 300.878 458.931
Loi nhuan 9.184  51.436  78.538  Tinh cho 1800 m?
Lgi nhuan 51.020 285.758 436.324 Tinh cho 1 ha
Ty suét lgi nhuan (%) 8,64 20,62 20,65  Tinh trén tong chi phi
Tinh trén mdi NT ¢6 téng dién tich nuoi 1800 m? (don vi tinh 1.000 &)
100 a 1.800 -
a a
0 . 1.700 .
1.600 4 a
_‘%“ 20 1.500
pes % 1400 |
& 10 ™ 1300 -
60 1.200 -
1.100 -
50 1.00 T T
NT1 NT2 NT3 NT1 NT2 NT3
Neghiém thirc Nehiém thitc
Hinh 4. Ty l¢ séng (%) ctia cad chém & 3 nghiem Hinh 5. Hé s6 chuyén ddi thic an (FCR) clia ca
thic. chém .

3.3.2. Hé s chuyén ddi thitc an

FCR cila ¢4 ¢6 khuynh huéng tang dan tit NT'1
dén NT2 va NT3 (Iin luot la 1,54, 1,61 va 1,65)
(Hinh 5). Tuy nhien, sy khéac biet vé FCR gitta 3
nghiém thic 1a khong cé y nghia thong ke.

3.4. Hiéu qua kinh té

Su gia tang mat do nudi da lam gia tang sén
luong va tdng chi phi. Tuy nhién, gi4 thanh lai
gidm theo mat do nuodi do tan dung dugc trang
thiét bi, lao dong, ... khi mat do nuodi tang len.
Lgi nhuan va ty suat 1gi nhuan ciing gia ting theo
mat do nudi. Loi nhuan ctia NT2 dat 5,6 1an so
véi NT1, va clia NT3 dat 1,5 1an so véi NT2 va
8,6 1an so NT1. Tuong ty, Ty suat Igi nhuan cia
NT2 va NT3 tuong duong va gap 2,4 lan so véi

NT1 (Bang 4).
3.5. Thao luan

Céac yéu t6 moi trudng & 3 nghiém thic c6 sy
bién dong tuong tu nhau theo thai gian nuoi. Sy
bién dong nay, ngoai nhitng qué trinh sinh héa
xay ra trong ao nudi, con do tac dong cta thoi
tiét vi hoat dong quan Iy clia con ngudi. Theo
Boyd (1998), céc yéu t6 moi truong 1y tudng cho
c4 nhiet d6i bao gdm nhiét do tir 25 - 32°C, oxy
hoa tan (DO) > 4 mg/L, pH tit 7 — 9, ammonia
(NH3-N) < 0,1 mg/L va do trong tit 30 — 45 cm.
Theo Kungvankij & ctv. (1986), trong ty nhién
¢4 chém 1a loai rong mubi (euryhaline) va di cu
xudi dong (catadromous) - cé sinh trudng trong
nuée ngot va di luu ra nuéec man dé tring - nén
¢6 thé chiu dung duge khoang dao dong ctia do
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méan rong, tir 0 - 36%0 va do min thich hop cho
sinh trudng 1a 10 - 30%o0. Nhu vay, hau hét cac
yéu t6 moi trudng & cad 3 nghiém thitc déu nim
trong khoang thich hgp cho ca néi chung (Boyd,
1998) va cho ca chém néi rieng (Kungvankij &
ctv., 1986).

Ca thi nghiém & ca 3 nghiém thic c6 sy tang
trudng déu dan ca vé chidu dai va khdi lugng. Uu
thé tang trudng vé chieu dai (AL) va khoi lugng
(AW) ctia c& & NT1 chi thé hién 16 tit ngay thi
150 va 180 cho dén cudi thi nghiém, mot cach
tuong tng; trong khi d6 AL va AW cua ca & NT2
va NT3 1a tuong duong nhau (Béng 2 va 3). Tang
trudng theo ngdy vé chidu dai (DLG) ciia cé thi
nghiém & ca 3 nghiém thic la tuong duong nhau
ti ngay thi 180, va ting trudng theo ngay vé
khéi lugng (DWG) ctia ca & ca 3 nghiem thic la
tuong duong nhau trong sudt thi nghiém. Nhu
vy, trong pham vi mat do 1 - 5 con/m?, anh
huéng ctia mat do dén sinh trudng ciia ca thi
nghiém la khong rd rét. Daet (2019) clng tim
thay mat do khong c6 anh hudng dén sinh truéng
ctia ca chém nudi trong giai dit trong cing mot ao
dat. Tang trudng clia ca trong thit nghiém ciing
tuong duong vé AW va DWG nhung thap hon vé
SGR so véi ca chém nudi 1ong clia Anil & ctv.
(2010). Ty le sdng (SR) ctia ca trong thit nghiem
nay dat cao (88,43 — 95,57%) va he s6 chuyén do6i
thitc &n (FCR) dat thap (1,54 — 1,65), t6t hon so
v6i SR (66%) va FCR (2,5) clia cd4 chém mudi ao
v6i thic an vien (Hajirezaee & ctv. (2015).

So sanh ning suit qui déi tit thit nghiem véi
ciing kich ¢& giéng tha (8 — 10 cm), mat do nuoi
(5 con/m2) va thai gian nudi (8 thang) thi ning
suat dat dugc ctia thit nghiem (34,93 tan/ha) 1a
cao hon cia cac mé hinh nuéi 6 DPBSCL (33,3
tan/ha) theo bao cdo nhém téc gia Ly & ctv.
(2016). Gia thanh nudi ca chém ¢6 khuynh hudéng
gia ting theo thoi gian, trung binh 42.860 d/kg
(6 Khénh Hoa) vao nam 2008 (Nguyen, 2009) lén
trung binh 58.400d/kg (6 PBSCL) vao nam 2013
(Ly & ctv., 2016) va 60.395 - 67.210 d/kg (ctia thit
nghiém nay, 2018). Trong diéu kién thit nghiem,
do 1¢i nhuan tang theo mat do nudi (tit 51 tricu
d/ha & mat do 1 con/m?, lén 286 tricu d/ha &
mat do 3 con/m? va 436 trieu d/ha ¢ mat do 5
con/m?) va ty suat lgi nhuan ¢ mat do 3 va 5
con/m2 tuong duong nhau (21%) cao hon mat
do 1 con/m? (9%), nén nuoi ca chém & mat do 3
va 5 con/m? sé cho hi¢u qua kinh té cao so véi
mat do 1 con/m?.

4. Két Luan

Cac yéu t6 moi truong bién dong theo thoi
gian nuoi nhung & giGi han thich hgp cho sy sinh
trudng va phat trién ciia ca chém.

Chiéu dai va khdi Iugng trung binh ctia c4 khi
thu hoach ¢ mat do 1 con/ m? 1a cao hon so véi
3 va 5 con/m?. Tuy nhién sy khéac biét clia cac
chi tiéu sinh trudng nhu tang truéng theo ngay
vé chiéu dai va khéi luong, ty 1é sdng, va hé s6
chuyén déi thic &n clia ci & cac NT la khong 1o
rét.

Nuoi ¢4 chém ¢ mat do 3 va 5 con/m? cho hiéu
qua kinh té cao hon so vé6i cac mat do 1 con/m2.
Loi nhuan tinh trén dién tich § mat do 5 con/m?
13 cao nhit.

Dé xuat tién hanh th& nghiém nuéi ¢ nhing
mat do cao hon (trén 5 con/m?) dé xac dinh anh
huwéng ctia mat do6 dén sinh trudng va hiéu qua
kinh té ctia hoat dong nudi ca chém trong ao dat.
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ABSTRACT

Basta-herbicide was tested at a concentration of 0.6 kg ai./ha for
confirming resistance of 116 bar transgenic T; lines; many lines with
tolerance were obtained. Evaluation of selected lines using PCR, the
integration and expression of transgenes in genome of transgenic plants
was determined by southern blot and northern blot techniques. The
combination of molecular and biological assessments resulted in the
selection of 5 lines, i.e., B1, B6, B9, B18, and BF17 contained 01
target-gene copy which expressed transcription activities and showed
uniform growth and best tolerance to glufosinate. Two T2 transgenic
cotton lines, i.e., B9 and BF17, carried one copy of the gene which
transmitted to the next generation according to the Mendel’s rules
of inheritance. These transgenic lines were highly resistant to Basta
herbicide at a concentration of 0.6 kg ai./ha and had no difference
in botanical characteristics and disease resistance in comparison with
original non-transgenic Coker310 cotton plant.

Cited as: Nguyen, N. T., Bui, T. M., & Phan, K. T. (2020). Selection of glufosinate-resistant
cotton lines (Gossypium hirsutum L.) among bar transgenic lines. The Journal of Agriculture and

Development 19(5), 71-79.

www.jad.hcmuaf.edu.vn

Tap chi Nong nghiép va Phat trién 19(5)


http://jad.hcmuaf.edu.vn

T2

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

Chon loc cac dong bong (Gossypium hirsutum L.) chuyén gen bar chéng chiu thubc

Nguyén Thi Nha'?*, Buii Minh Tri® & Phan Thanh Kiém'
'Khoa Coéng Nghe Sinh Hoc, Trudng Dai Hoc Nguyén Tt Thanh, TP. H6 Chi Minh
2Bo Mon Cong Nghe Sinh Hoc, Trudng Dai Hoc Nong Lam TP.HCM, TP. H5 Chi Minh
3Khoa Nong Hoc, Trudng Dai Hoc Nong Lam TP.HCM, TP. H5 Chi Minh

THONG TIN BAI BAO
Bai bao khoa hoc

Ngay nhan: 11/09/2020
Ngay chinh stta: 08/10/2020
Ngay chap nhan: 24/10/2020
Twu khoéa

Bong chuyén gen
Chong chiu glufosinate

TOM TAT

Thtt kha niang chéng chiu thudc diét c6 Basta & ndng do 0,6 kg ai./ha
cho 116 dong T chuyén gen bar thu dugc cac dong chéng chiu. Panh
gia bing kj thust PCR, Southern blot v& northern blot da xac dinh
dugc sy hién dien, sy gdn két va biéu hién ciia gen chuyén trong genome
cay chuyén gen. Chon dugc 05 dong B1, B6, B9, B18 va BF17 mang 1
ban sao, c¢6 hoat dong phién ma ciia gen chuyén, cay sinh trudng dong
déu va c6 mitc do chdng chiu thudc diét cd glufosinate cao. Trong d6, 02
dong bong chuyén gen To 13 B9 va BF17 mang 01 ban sao gen, di truyén
gen chuyén theo quy luat Mendel, chéng chiu cao véi thubc trit c6 Basta
& nong do 0,6 kg ai./ha, khong sai khac vé dac diém thuc vat hoc va
khong sai khac vé kha nang chéng chiu bénh hai so véi gidng bong nén
Coker310 khong chuyén gen.

Gen bar
Gossypium hirsutum L.

*Tac gia lién hé

Nguyén Thi Nha
Email: ntnha@ntt.edu.vn

1. Dat Van bé

Cung v4i sau bénh, cé dai la mot trong nhing
tdc nhan quan trong lam gidm ning suét, san
lugng va pham chét cay trong. Trong s6 cac bien
phap phong trit thi bién phap hoéa hoc hay noéi
cach khac 1a st dung cac loai thudc diét cé da,
dang va luon la bién phap dat hiéu qua nhanh
chéng va phd bién. Hien nay, bing ky thuat
chuyén céc gen chéng chiu thube diét co vao cay
trong da md ra ky nguyén mdi c¢6 tinh chat dot
phé cho nén néng nghiép.

Trén thé gi6i, bong (Gossypium sp.) 1a cay
trong kinh té 13y s¢i tu nhién quan trong. Viet
Nam ciing c6 tiém ning 16n trong san xuat bong,
chap thuan cay bong bién ddi gen vi hien la nuée
phét trién nhanh nhit vé cong nghiép dét may
(FAO, 2018). Nguon cung bong trong nudc chi
cung cap dusi 1% nhu cau va tham chi nhap khau

100% bong trong tuong lai gan (USDA, 2019). Vi
thé, san xuit bong Viet Nam rat can giéng cé
hiéu qua kinh té va giadi quyét vin dé nhan Iyc.
Nhu vay, viec ting dung k§ thuat chuyén gen tao
gibng bong chéng chiu thude diet ¢ 1a phi hop
va hién da c6 nhiéu dong chuyén gen bar dugc
tao ra (Nha & ctv., 2016).

Dé phat trién cidc dong bong chuyén gen néu
trén danh gia va chon loc. O mitc phan ti xéc
dinh sy c6 mit vh gin két gen chi 1a diéu kién
can, con tinh chiu thubc trit cd trén diéu kién
dong rudong méi la diéu kién dt. Tinh chiu thube
trit ¢d c6 thé khong tuong quan véi sé ban sao
gen chuyén nhung lai ¢6 quan hé véi vi tri gén
va miic do biéu hién ciia gen chuyén (Elbaidouri
& ctv., 2013). Do d6, phan tich sinh hoc bo sung
can dugdc thuc hien dé chon loc duge dong bong
chuyén gen chiu thubc trit ¢d cao, khong bi phan
ly qua cac thé he. Bai bao nay trinh bay két qua
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danh gid va chon loc cay bong chuyén gen bar
chdng chiu thudc diét c6 goe glufosinate.

2. Vat Liéu va Phuong Phap Nghién Ctu
2.1. Vat liéu nghién cttu

Gom 47 cay TO chuyén gen pCB301: bar va 69
cay TO chuyén gen pCAMBIA: bar.

La san pham ké thita tit nhém nghién citu (Nha
& ctv., 2016).

2.2. Phuong phap nghién ctu

2.2.1. Tach chiét, tinh sach DNA va RNA téng sb

DNA téng sb ciia cay bong dudc tach chiét tit
14 non theo quy trinh ctia Li v ctv (Li & ctv.,
2001). Nghién 100 mg 14 non trong nitc léng, bd
sung 500 pL dung dich CTAB 2% (chita RNase)
va ly tam & tdéc do 13.000 vong/phit trong 15
phiit dé thu dich ndi. Két tta protein bang 500 pL
chloroform: isoamyl (24:1) va tia DNA béang 50
nL isopropanol. Kiém tra chéat lugng DNA téng
sb trén gel agarose 0,8% va xac dinh ndng do trén
may quang phd.

RNA téng s6 clia cay chuyén gen téch chiét
tit 14 non theo quy trinh Trizol regent (cat.
10296010, Invitrogen, My). 200 mg 14 non dugc
nghién nhanh trong nitc léng, b6 sung ngay 750
nL trizol, li tam 13.000 vong/phit trong 10 phut
thu dich ndi, két tla protein bang 500 pL chloro-
form. Thu dich ndi v& tia véi 20 pL isopropanol
va dé thu RNA tdng s6. Kiém tra chit lugng RNA
trén gel agarose 1% bién tinh bing formaldehyde
va xéc dinh nong do trén may quang phd.

2.2.2. PCR xéac dinh sy hién dién ctia gen chuyén
trong cay chuyén gen

Phén dng PCR nhan phan doan DNA
440 bp dic hiéu clia gen bar bing cip
primer barF 5-GTCTGCACCATCGTCAACC-
3’ va barR 5-GAAGTCCAGCTGCCAGAAAC-
3’. Thanh phan gom 10 pL 2X GoTaq® G2
Green Master Mix (Taq DNA Polymerase, 400
uM dATP, 400 pM dGTP, 400 M dCTP, 400 pM
dTTP va 3 mM MgCly); 1 uL méi (10 pM/uL);
2 uL (50 ng/pL) DNA khuon; théem HoO dén thé
tich 20 pL/phan tng. Chu trinh nhigt gom, tien
bién tinh 94°C: 5 phut (1 chu k¥); bién tinh 94°C:
60 giay, bat cip 55°C: 30 giay, kéo dai 72°C: 60
giay (35 chu ky); két thic 72°C: 5 phit (1 chu

ky). Két qua xac dinh trén dién di dd, xuat hien
bing c6 thudc tuong duong tréen DC (+): gen c6
mit trong té bao; khong xuit hién bang: khong
c6 gen trong té bao.

2.2.3. Tao mau do

Mau do dé lai DNA/DNA la san pham PCR
nhan gen bar duge danh diu theo kit “DIG high
prime DNA labeling and detection starter kit I1”
(cat. 11585614910, Roche, Diic). Mau do dé lai
DNA/RNA la san pham PCR nhan gen bar theo
kit “DIG Northern starter” (cat. 12039672910,
Roche, Dric).

2.2.4. Southern blot

Cit plasmid (DC+) bing cip enzyme Pstl,
EcoRI dé tao ra phan doan DNA muc tiéu. Cét
20 pg DNA tong s6 ciia cac cay chuyén gen thé
he T; va giéng gbc khong chuyén gen (DC-) biang
enzyme EcoRI dé tao ra cac phan doan DNA ¢6
kich thudc khac nhau. Dién di san phdm cit trén
gel agarose 0,8% qua dém. Tham truyén DNA lén
mang lai (Amersham, Anh), lai va dd tim theo
huéng dan. Két qua xac dinh trén film X-Ray c6
xuit hién bang lai: c¢6 gen gin két; khong xuit
hién bing lai: khong c6 gen gin két v6i genome.

2.2.5. Northern blot

10 pg RNA duge phan tédch bang rRNA trén gel
agarose 1,2% bo sung formaldehyde 37%. Tham
truyén RNA lén mang nylon theo quy trinh “DIG
Northern starter”. Tién hanh phép lai véi mau do
da dugc danh dau. Két qua xac dinh trén film X-
Ray, xuat hién bang lai: c6 hoat dong phién ma;
khong xuat hién bing lai: khong c6 hoat dong
phién ma.

2.2.6. Danh gia tinh chéng chiu thubc trir cé

Cac dong bong chuyén gen dugc gieo trong
trong nha ludi, khong st dung cac bién phéap
phong trit ¢4 khac. O giai doan cay 5-10 14 (khi co6
moc Tat t6t), tién hanh phun thudc trit c6 Basta
15SL 6 nong do 0,6 kg ai./ha. Danh gid mic do
tén thuong ctia cay bong chuyén gen va cay khong
chuyén gen & giai doan 7 nghy sau phun. Toén
thuwong nhin mit thuong dude tinh toan dya trén
quan sat triéu chiing 6 vang va hoai t clia cay
bong bi xit I thude véi quy wde:

Chong chiu rat cao (+++++): < 1% dién tich
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14 bi hoai ti

Chéng chiu cao (++++): 1 - 5% dien tich 14
bi hoai t1t

Chéng chiu trung binh (+++): > 5 - 25% dién
tich 14 bi hoai t&

Chong chiu kém (++): > 25 - 50% dién tich 1a
bi hoai ti

Chong chiu rat kém (+): > 50% dién tich 1a bi
hoai ti

2.2.7. Di truyén tinh chéng chiu thubc diét co
trong cay boéng chuyén gen

Dong bong chuyén gen bar B9 va BF17 dugc lai
tao F1, Fo va BC1F; qua 2 buéce: Buéce 1, hai dong
dugc lai véi MCU9 (gidng thuan thuong ding lam
me cho céc gidng lai) tao Fy, sau d6 tu thu tao Fy
va lai trd lai véi MCU9 tao BC1F11. Budce 2, B9
va BF17 dugc lai véi giéng nén khong chuyén gen
Coker310, sau d6 tuy thu tao Fq, Fy va lai tao BC;
dugc tao tuong ty nhu trén. Phun Basta (0,6 kg
ai./ha) len cay con & giai doan 7 - 8 14. Theo doi
cay con song/chét & giai doan 7 ngdy sau phun,
t¥ 16 séng: chét dugc diing dé phan tich su phan
ly ciia gen chuyén.

2.2.8. Dac diém néng sinh hoc va hinh thai

Thu thap theo phuong phap IPGRI va quy
pham khao nghiém DUS ctia nganh bdng, so
sanh véi dic diém giéng goc. Trong dé, thoi gian
phéat duc qua céc giai doan, ty 16 moc, stc ndy
mam va cac diic diém hinh thai duge theo dai 20
cay/hang/dong. Cac chi tieu con lai duge theo
dai 10 cay trong s 20 cay trén (do dém céich cay,
trit cay dau hang v cay mat ngon).

3. Két Qua va Thao Luan

3.1. Chon loc cac dong chuyén gen bar thé hé
T

Béang 1 thé hien két qua ciia 17 dong bong chon
dudc tir 116 dong bang thit tinh chéng chiu thudc
diet c6 (Hinh 1). Cac cay bong chon duge danh
gia st hién dién ciia gen chuyén bang PCR (Hinh
2A), xac dinh s6 ban sao gen chuyén bing South-
ern blot (Hinh 2B, C) va xac dinh sy biéu hien
ctia gen chuyén bang Northern blot (Hinh 2D).

X1t Iy Basta 15SL (nong do 0,6 kg ai./ha) & giai
doan 4 - 5 1a cho 47 dong mang gen pCB301: bar
thu dugc 18 dong c6 cay chéng chiu glufosinate,
nhung ty 1& cay sdng rat thap. Mitc do chéng chiu

clia cdc dong déu tit yéu - trung binh (cay c6
kha& ning phuc hodi). Nam dong chon CB3, CB15,
CFB2, CFB6 va CFB18 c6 ty lé song 7,1 - 21,4%
(Bang 1) va mitc do chong chiu t6t hon ca va cay
dé hoi phuc (Hinh 1E).

Xt 1y Basta 15SL (nong do 0,6 kg ai./ha) &
giai doan 4 - 5 14 cho 69 dong T, chuyén gen
pCAMBIA: bar thu dugc 48 c6 cay chdng chiu
glufosinate ¢ mic trung binh- rat cao. 12 dong
chon (Bang 1) c6 ty lé cay séng 32,4 - 81,4%, cay
chéng chiu rat cao (Hinh 1F). D6i v6i cac dong
c6 ty lé sdng: chét xap xi 3:1 tuong duong ty lé
du kién cho mot gen tréi duy nhit trong quan
thé ty thu phén.

Viéc ap dung mot loai thudc diét ¢ nhu glu-
fosinate c¢6 thé gay ra cac phan tng nhay cAm
kh4c nhau trong c6 dai, chii yéu la do tinh bién
déi di truyén rong ciia ching. Su nhay cam khéc
nhau c6 thé dugc gidi thich bing sy khac biet
trong chuyén vi, hap thu va chuyén héa thudc
diét c6 (Everman & ctv., 2009). Bén canh do, cac
yéu t6 dan dén di truyén phi Mendel 1a kiéu gen
cay bién ddi do phuong phap chuyén gen, bét
thuong nhiém sic thé, allen khong tuong dong,
do su tich hgp gen chuyén khong én dinh hosc
im ling gen chuyén, c6 thé do tuong tac giita gen
chuyén va genome cay nhan (truyén gen kém, trao
déi chéo, khong tuong hop nén khong c6 dong hop
t) (Zhang & ctv., 2005).

Dé chéc chdn tinh chéng chiu thudc diét co
Basta dudc tao ra béi gen chuyén can kiém tra
sit c6 mit clia gen bar, két qua 1a gen bar c6 mit
trong cay chuyén gen thé he T; (Hinh 2A). Kiém
tra sut gin két clia gen chuyén bang Southern blot
cho thay 10 dong chuyén gen giad dinh 13 CB3,
CB15, CFB2, CFB6, CFB16, B1, B6, BY, B18 va
BF17 mang 1 ban sao, 2 dong B2, B4 mang 2 ban
sao. Tren déi chitng khong chuyén gen Coker310,
khong phat hién bang lai (Hinh 2B, C). Két qua
nay ciing x4c nhan két qua PCR vA chi ra sy tich
hop ctia vimg T-DNA trong gemome cay chuyén
gen. Sy xuat hién bang lai gitta mau do 14 cDNA
tit cay chuyén gen v6i RNA tdéng s6 ctia 6 dong
CB3, CB5, B2, B8, B9 va BF17 (Hinh 2D) cho
thay c6 hoat dong phién mé ciia gen chuyén.

Thit nghiém sinh hoc vé kha nang chiu thudc
diet ¢ & ca cay chuyén gen va khong chuyén gen
thé he Ty cling dugc ap dung véi Basta 15SL.
L4 clia nhitng cay khong dugc bién ddi gen bi
chay (Hinh 3C), trong khi nhiing cay cla cay
bién doi gen khong c6 triéu chiing nhu vay (Hinh
3B). Hinh 3A cho théy, truée khi phun thube cay
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Bang 1. S6 cay moc, s6 cay song, ty lé (%) cay chéng chiu Basta 15SL ctia 12 dong bong chon

TT Dong bong S6 cay moc  S6 cay song Ty lé cay song (%) Miic do
1 CB3 112 8 7,1 +++
2 CB15 95 11 11,6 +++
3 CFB2 73 11 15,1 S
4 CFB6 107 15 14,0 +++
5 CFB18 42 9 21,4 +++
1 B1 132 82 62,1 +++++
2 B2 16 13 81,3 ++++
3 B3 84 59 70,2 +++++
4 B4 42 34 81,4 ++++
5 B6 66 45 68,2 ++++
6 B9 198 142 71,7 +++++
7 BI18 111 36 32,4 +++++
8 B20 36 32 62,8 ++++
9 BF8 102 52 51,0 +++++
10 BF12 91 36 39,6 ++++
11 BF17 82 42 51,2 +++++
12 BF25 42 30 71,4 +++

Coker310 35 0 0 -

Hinh 1. Cay bong chuyén gen bar thé he T1 trudc va sau khi xit Iy thudc diet co c6 Basta 15SL (ndng do
0,6 kg ai./ha), trigu ching sau xtt 1y 5 ngay & giai doan 4 - 5 la.

A: Truée khi xit 1y; B: Sau xit 1y thude diet cé; C: Cay khong chéng chiu; D, E: Cay chéng chiu thubc diét
¢d & mitc kém; F: Cay chéng chiu thubc diét c6 & miic cao; va G: ddi chiing khong chéng chiu.

bong va cé phét trién rat t6t, sau phun Basta v6i  khong bi 4nh huéng (Hinh 3B). Mitc do chéng
nong do 0,6 kg ai./ha lam cho ¢6 va ddi chiing la  chiu ctia cac dong ¢6 khac nhau, chdng chiu cao
Coker310 chét hoan toan (Hinh 3C) va cay bong (Hinh 3D) va chdng chiu trung binh (Hinh 3E).
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Hinh 2. Danh gi4 cic dong bong chuyén gen bing ki thuat sinh hoc phan tit.
A: San phan PCR gen bar trong cay chuyén gen. M: thang DNA chudn; (+): plasmid pCAMBIA1300: bar;

(-): Coker310; 1-24 cay chuyén gen.

B: Southern blot. (M): thang DNA chuan 1kb; P: plasmid pCB301: bar/PstI (+) EcoRI; 1: (-) Coker310;
CB3, CB15, CFB2, CFB6 va CFB18: dong chuyén gen.
C: Southern blot. (M): thang DNA chuan; P: plasmid pCAMBIA: bar/PstI (4) EcoRI; B1, B2, B4, B6,

B9, B18 va BF17: dong chuyén gen; (-): Coker310.

D: Northern blot. (M): thang RNA chuan 0,5 kb; CB3, CB5, B2, B8, B9 va BF17: dong chuyén gen; (-):

Coker310.

Hinh 3. Dong bong chuyén gen bar thé he T xit Iy Basta & giai doan 7 - 8 14, lidu lugng 0,6 kg a.i/ha. (A)

trude khi phun, (B) sau phun 7 ngay.

Nam dong B1, B9, BI8 va BF8, BF17 thé hien
mitc do chéng chiu cao va 6n dinh.

3.2. Di truyén tinh chéng chiu thubc diét cé
ctia cac dong chuyén gen bar

Dé lam sang t6 sy di truyén tinh trang chiu
thubc diet cd ctia dong B9 va BF17, phan
tich di truyén cho tinh trang nay da dudc

thuc hién. Cac t6 hop lai F; dugc tao ra la
B9xMCU9, MCU9x B9, B9xCoker310 va Coker
310xB9 chéng chiu hoan toan véi glufosinate
(Bang 2). Chiing t6 réng tinh trang chong chiu 1a
troi va khong bi anh huéng béi di truyén theo
dong me (Zhang & ctv., 2005). Quan thé Fs
B9xMCU9 phan ly theo tj 1¢ chuan 3:1. Phan ly
séng chét & quan thé F2 tit cap lai Coker310 xB9
ciing da xac nhan ty 1é xap xi 3:1 (x? = 0.008).
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Bang 2. Phan ly tinh chéng chiu thubc diét c6 ctia dong bong B9

TT Cip lai Téng cay TY lé cay song (%) TZélng}(lzigtly X2
T B9 x MCU9 (F1) 30 100
2 MCU9 x B9 (F1) 96 100
3 B9 x Coker 310 (F1) 52 100
4 Coker310 x B9 (F1) 37 100
) B9 x MCU9 (F2) 48 75,0 3,00 0,000
6 MCU9 x B9 (F2) 51 76,5 3,25 0,059
7 B9 x Coker 310 (F2) 43 76,7 3,30 0,070
8  Coker3l0 x B9 (F2) 43 744 2,91 0,008
9 (B9 x MCU9) x MCU9 43 51,2 1,05 0,023
10 (B9 x Coker 310) x Coker 310 41 51,2 1,05 0,024

Po.os = 3,841,

Bang 3. Phan ly tinh chéng chiu thubc digt cé ctia dong bong BF17
TT Cap lai Téng cay TY lé cay song (%) lyT}sléljg?}éigt x?
1 BF17 x MCU9 (F1) 53 100
2 MCU9 x BF17 (F1) 75 100
3 BF17 x Coker 310 (F1) 37 100
4 Coker310 x BF17 (F1) 71 100
5 BF17 x MCU9 (F2) 49 77,6 3,45 0,170
6 MCU9 x BF17 (F2) 43 72,1 2,58 0,194
7 BF17 x Coker 310 (F2) 55 76,4 3,23 0,055
8  Coker3l0 x BF17 (F2) 33 78,8 3,71 0,253
9 (BF17 x MCU9) x MCU9 38 52,6 1,11 0,105
10 (BF17 x Coker 310) x Coker 310 43 51,2 1,05 0,023

P0,05 = 3,841.

Ty lé phan ly ctia quan thé hodi giao BC1F1
(B9 x MCU9) x MCU9 va (B9 x Coker310) x
Coker310 déu la 1:1, khi phan tich x2. Nhu vay,
két qua tir cac cap lai khac nhau déu chi ra mo
hinh di truyén don gen.

Két qua ghi nhan & Bang 3 cho ty lé phan ly
sdng: chét phit hop dy doan & Fa 13 3:1 va BC1F1
13 1:1, gia tri 2 déu ndm trong khodng cho phép.
Do d6, dong BF17 ciing c6 md hinh di truyén don
gen.

Két qua phan ly tinh khéng hé trg két luan cas-
sette biéu hién protein bar trong 2 dong bong B9
va BF17 1a mot ban sao phit hgp cho muc tiéu tao
gidng chéng chiu thubc trit ¢ gdc glufosinate. Boi
vi dong Coker khong duge trong phd bién, tinh
trang chéng chiu phai duge chuyén qua céc giéng
c6 ning sat cao hon, thich nghi t6t hon biang
phuong phép lai tré lai (Perlak & ctv., 1990).
Két qua nay cling khang dinh, gen chuyén trong
dong B9 va BF17 da & dang ddng hop ti, phit
hgp v6i muc tiéu lai tao.

3.3. Di truyén gen chuyén va dic diém néng
sinh hoc ciia cay chuyén gen thé hé T,

Céc danh gia vé kiéu hinh, diic diém nong hoc
gifta cay trong chuyén gen vi cay trong truyén
théng khong chuyén gen cé thé hd trg két luan
¢6 hay khong nguy co tré thanh c6 dai, dich hai
c6 thé xam lan ciia cay trong chuyén gen so véi
cay trong truyén théng. Trong truong hgp dit
lisu thu dugc cho thiy khong cé su sai khac vé
cac dac tinh danh gia thi c6 thé két luan 1 cay
trong chuyén gen khong lam ting cudng nguy cd
trg thanh co dai so v6i cay trong truyén thoéng
(OECD, 2008).

Két qua trong Bang 4 cho thiy khéng cé su
khac biet (P > 0,055) giita cac dong bong chuyén
gen bar (B9 vi BF17) véi ddi chiing Coker310 vé
cac dic diém nong sinh hoc, gom ty 1é ndy mam,
stic moc mam, thdi gian sinh truéng tir gieo dén
né hoa, thoi gian sinh trudng tir gico dén nd qua,
s6 canh qué/cay, s6 canh duc/cay, vi tri canh qué
1, khéi lugng qua, s6 qué/cay. C6 sy dong nhét vé
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Bang 4. Diac diém nong hoc, hinh thai va tinh min cadm véi bénh hai ciia cac dong bong chuyén gen bar véi
gibng bong nén Coker310

TT Chi tiéu theo doi B9 BF17 Coker310 P
1T 15 I6 ndy mam (%) 90,4 92.7 90.4 0,678
2 Thai gian tit gieo dén né qua (ngay) 102,3 104,3 104,0 0,089
3 S6 canh qua/cay 8,9 8,9 9.5 0,148
4 S6 canh duc/cay 1,6 2.0 2.0 0,084
5  Chiéu cao cay (cm) 115,5 120,5 112,5 0,061
6  Hinh dang than Hinh thap  Hinh thap  Hinh thap -
7  Mau sic than Xanh nhat Xanh nhat Xanh nhat -
8  Mau sic la Xanh TB ~ Xanh TB Xanh TB -
9  Mau sic canh hoa Trang ngd  Tring ngd  Tring nga -
10  Mau sic phan hoa Tring ngd  Tring ngda  Tring ngd -
11 Khéi hiong qué (g) 49 5,0 49 0,289
12 S6 qué/cay 10,4 10,6 11,6 0,148

cac dic diém hinh thai (chiéu cao cay, hinh dang
than, mau sic than, hinh dang 14, mau sic 14,
mau sic canh hoa, mau sic phan hoa, hinh dang
qua) gitta cdc dong bong chuyén gen bar véi giong
nén Coker310.

Trong nghién ctu nay, phan tich PCR va
Southern blot ching minh da tich hgp thanh
cong gen bar vao genome Coker310, phan tich
Northern blot khang dinh c6 sy biéu hién ciia
gen chuyén. Thit Basta cho thiy céc dong bong
chuyén gen c6 mitc do chdng chiu cao véi glufos-
inate. Danh gia thém cac dic diém thuc vat va
nong hoc trong cd B9, BF17 va giéng nén chi ra
khong c6 sy khéac biet dang ké. Ngoai ra, nghien
cttu phan tich tinh di truyén da xac nhan ring gen
bar phan ly theo quy luat Mendel cho don tinh
trang. Phat hién nay phu hgp v6i (Khan & ctv.,
2009; Perlak & ctv., 1990; Zhang & ctv., 2005).

4. Két Luan

Tinh chéng chiu thubc diét cd glufosinate ciia
céc dong bong chuyén gen duge duy tri qua céc
thé hé T1 va T2.

Chon dugc 5 dong Ty chuyén gen bar B1, B9,
B18 va BF8, BF17 mang 1 ban sao, c6 hoat dong
phién ma ciia gen chuyén, cay sinh trudng dong
déu v c6 mic do chéng chiu thude diét cd glu-
fosinate cao (0,6 kg ai./ha).

Hai dong bong chuyén gen Ty la B9 va BF17
mang 01 ban sao gen, di truyén gen chuyén theo
quy luat Mendel, chéng chiu cao v6i thubc trit
c6 Basta ¢ nong do 0,6 kg ai./ha, khong sai khac
vé dic diém thyc vat hoc so véi gibng bong nén
Coker310 khong chuyén gen.

Loi Cam Doan

Chiing t6i cam doan khong c6 bat ky mau
thuln nao gitta cdc tac gia.

L&i Cam On

Nghién citu nay dugc tai trg bdi dé tai “Nghién
cttu tao giéng bong khang sau va chiu thube trir co
biang ky thuat chuyén gen”, ma sé6 KC.06.11/11-
15.
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ABSTRACT

This study was carried out from September 2018 to May
2019 at some garden cafes in Thu Duc district. The ob-
jective of the study was to survey different types of lights
used for decoration of cafe gardens. The study used ques-
tionnaires of light characteristics for data collection and
then the information collected was analyzed and evaluated
for creating lighting designs. The district selected for in-
vestigation was divided by wards, routes and cafe areas.
The results showed that the majority of 40 garden cafes
investigated had LEDs with yellow or white color. Due
to the space of cafes, drop lights were preferred and light
installation was focused on walkways using lights without
lampshades. Five lighting models were designed using con-
centrated lighting with natural images such as bamboo,
sunshine, water surface and folk items like bamboo fish
trap. Briefly, the findings of this study would contribute
to the improvement of decorative lights for existing gar-
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1. bat Van bé

TOM TAT

Nghién cttu duge thuc hign tir thang 9/2018 dén thang
5/2019 tai 40 quan cd phé san vudn & quan Thu Duc.
Muc tiéu clia nghién ctu nhim khio sit cac loai dén
dung trong trang tri sn vudn cia quén ca phé. Nghién
ciu da st dung bang cau héi khéo sat cac dac tinh cua
den va sau d6 thong tin thu thap duge phan tich va danh
gi4 dé tao ra cac thiét ké chiéu sang. Nhém tac gia phan
dia diém khdo sat theo khu vuc titng phudng, theo cic
tuyén dudng dé diéu tra va theo khu vyc lang ci phe.
Két qua da khao sat dude 40 quan ci phé, da phan cac
quan ci phé sit dung dén Led, mau sic dén ctia anh sang
deén chii yéu 13 vang va tring. Do dic thit khong gian nén
dén tha duge wu tién hon, dén 1ip cht yéu & 161 di va den
khong st dung chao dén. Ching t6i ciing thiét ké mdi
5 mAu deén, 4p dung phuong phap chiéu sing tap trung
va noi bat véi cadm hing thiét ké tit hinh &nh cta thién
nhién nhu lily tre, ning sém, mit nuéc va cic vat dung
dan gian nhu nom bit ca. Tém lai, két qua nghién ctu
déng gbép vao viéc cai tién den trang tri cho cic quan ca
phé san vuon hién c¢6 & quan Thu Drec.

chiéu sang dugc thiét ké tét c6 thé cai thien chéat
lugng cudc séng va tranh 6 nhiém anh sang. Lgi

Tt thé ky XIX, ngusi Phap da mang ca phé dén
Viet Nam. Trai qua nhidu thing tram lich si, ci
phé cang c6 chd ding vitng chic trong doi séng
clia ngudi Viét, n6 khong chi 1a thic ubng ma
con la cach song (Nguyen, 2019). Khi bude vao
quan ca pheé, an tugng dau tién clia khach hang
14 khong gian va anh sang, sau d6 14 do udéng va
phuc vu. An tugng vé thi gidc anh huéng dén tam
thai, khau vi ctia khach hang va anh sang déng
vai tro chii chdt trong viéc gay an tuong thi giac
(Blight, 2019).

Duijnhoven & ctv. (2018) cho riing, anh sing
¢6 khé nang cai thién dién mao ctia moi truong do
thi v tang stic hap dan ciia thanh phd. Hé thong

ich clia chiéu sang dudc xem xét & mic do ca
nhan va xa hoi nhu ddm bao viéc an toan trong
di chuyén, nhan thic vé an ninh ctia khu vuc va
bdo vé tai san ca nhan; loi ich xa hoi ¢6 thé md
rong sang nén kinh té v chat lugng cudc soéng
ctia nguoi dan (Boyce, 2019).

Theo Juchem & ctv. (2018), mic do anh sang
12 mot yéu t6 quan trong anh hudng dén tam
trang con ngudi, 4nh sang kém hodc chiéu sang
cuc manh lam ting mitc do cing thing. Stc khoe
con ngudi ¢é thé bi Anh hudng, hd trg va kiém soat
thong qua viéc kiém soat anh sang (Duijnhoven
& ctv., 2018). Phén tng sinh 1y clia con ngusi dép
tra lai cac dac tinh clia 4nh sang nhu mau sic,
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cudng do, thai gian va khong gian chiéu sang ctia
anh sang. Giai phap vé chiéu sang co thé gitp
tang cuong hoat dong va cai thién tam trang.
Theo Alison & Aparna (2014), lugng &dnh séng
qui nhidu sé tac dong dén phan dng ciing nhu
chi phéi cdm xtic con ngudi. Do d6, véi cudng do
anh sang vita phai, diu nhe sé& gitip nhitng quyét
dinh dudc dua ra hgp 1y hon, gidi quyét céc cude
dam phan dé dang hon. Sy chéi sdng dnh hudng
dén kha nang lam viéc clia mat nhu sau: géc mit
- den 40° lam giam 42% kha ning lam viéc cua
thi giac; gbc mat - deén 20° lam gidm 53%; goéc
mit - den 20° - gidm 69%; con néu géc mit - den
10° - gidm 84%” (Luckiesh & Moss, 1986, dan
theo Tran & ctv., 2017). Diéu nay chi phéi viéc
t6 chitc khong gian thu gian cho con ngudi, gitp
méat tranh viec didu tiét qua nhidu, qua doé gitp
tam trang ngusi nhe nhang, thoai mai hon.
Chiéu sang nghé thuat trong kién tric 1a viéc
khai thac hiéu qué anh sang nhan tao dé lam
ndi bat cac diac diém kién trac dic trung cla
cong trinh nhim tao ra sy séng dong, ruc & hon
cho cong trinh vao ban dém. Hiéu qud cta viéc
chiéu sang dat dugc thong qua phuong phap bd
tri chiéu sang, mitc do chiéu sang v mau sic anh
sang. Anh sang v6i mau sic ciia n6 khong nhing
thu hit, tao sy bdt mat ma con phan anh dudgc
c4i hon clia dbi tugng duge chiéu sang (Nguyen,
2019). Mau sic anh séng ciing &nh huéng truc
tiép dén viéc cam thu canh quan clia con ngudi
rat ro rang, d6i v6i ngudn sang néng cam - vang
gdy tam 1y phan khich, tao cdm gidc vui tuoi,
hung phan. Ngudn sidng trung tinh tring am tao
cam gidc an toan, kich thich m#t lam viéc, thu
htit tAm nhin. Ngudn sang lanh xanh da troi —
tim tao cam giac tuci mat, binh yén, lam diu di
sut kich thich, mau tim cho cAm gidc budn, ué oai.
Theo Bedrosian (2011), 4nh sdng ban dém khién
nio bo diéu chinh dé nhan tin hieu nhu lic ban
ngay mot cach, diéu ndy khong can thiét va c6
thé lien quan dén benh tram cdm & mot sd ngudi.
Do dé, thip sang ban dém nén ding mau cam dé
hon 1a mau tring (dan theo Nhung, 2015).
Phuong phap chiéu sang gdm bé tri anh sing
téng thé, bd tri anh sang tap trung, bd tri anh
sang trong tam. Chiéu sang trang tri c6 thé chia
thanh 10 kié¢u (Hinh 1): Chiéu sang 16i di (path
lighting), chiéu len (up lighting), chiéu xubng
(down lighting), chiéu sang roi béng (silhouet-
ting), chiéu doc (gazing light), chiéu tao bong
(shadowing), chiéu diém nhén (accent lighting),
chiéu sdng bac thang/budc di (step lighting),

chiéu sdng an toan (security lighting) va chiéu
sang chéo (cross lighting) (LDA, 2013).

Miic dit muc dich chinh ctia thiét bi chiéu sang
14 cung cip anh sang, nhung cac kiéu dang den
cling 4nh hudng rat nhiéu dén thdm my cong
trinh khi khong chiéu sang (Beccali & ctv., 2018).
Theo Harris (1998), viéc lya chon dén lien quan
dén sy thay déi vé kich thudce den, hieu qua anh
sang, hinh dang, nhiét do mau, biéu hién mau,
tudi tho den, chi phi va bao tri.

V6i muc tiéu tim hiéu viéc sit dung dén trang
tri, chiéu sang clia quan ci phé san vudn, dé tai
da diéu tra, khdo sat 6 mot s6 quan ca phé san
vudn tai quan Thu Dic, TP. Ho Chi Minh va dé
xuat ¥ tudng thiét ké 5 mau den méi c6 thé ap
dung cho cac quan ca phé tai day.

2. Vat Liéu va Phuong Phap Nghién Ctdu

Phuong phap khéao sat thyc dia: méi den duge
ghi nhan tryc tiép vho timg phiéu khio sat. Phiéu
khdo sat gom 3 phan: Md dau — thong tin quin
ca phé; Phan thong tin chinh yéu vé céc loai den;
Phan két thiic — thong tin phu trg.

Chon méiu theo phuong phap phan tang. Co
mau 1a 40 quén ca phé. Chon mau theo 3 bude:
Stt dung ban dd s6 clia quan Thu Dic két hop
v6i thong tin vé cac lang ca phé hién c6 dé phan
vung cac quan ca phé theo tung phusng. Thuc
hien mot dgt khéo sat so bo dé kiém tra lai vi
tri quan ca phé, théng ké s quan ca phé va uée
lugng dién tich ting quan ca phé tai moéi phuong,
khéo sat thit v6i phiéu khéo sat dé diéu chinh céc
tiéu chi cho phit hgp nhim thu thap day dua va
dtng thong tin can nghién citu. Phan tich va so
sanh vé dién tich san vuon, viéc st dung da dang
cac loai dén, hiéu ting cdnh quan dep, bat mat,
luu lugng khach dong, phong phi vé thanh phan,
Itta tudi dé tién hanh chon 40 quan khéo sat chinh
thec.

St dung phuong phap quan sat dé thu thap di
lieu vé kiéu dang, cac loai den, cach bd tri, mau
sic, cach phdi két den va cay xanh, vat dung,
hinh &nh trudc va sau khi den trang tri duge bat.
Chup anh va ghi chi s6 hiéu anh, sau d6 ma héa
s6 hieu anh trong phiéu diéu tra dé thuan tien
trong viéc danh gia.

St dung phuong phap phéng van dé ghi nhan
céc thong tin phu trg vé dén trang trf bing cach
dat cau hoéi mé véi dap vien, dap vien gdm c6 chi
quan, nhan vién quin ca phé va khach udéng ca
phé.
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Up lighting Down lighting

Grazing light Accent lighting

Shadowing

Path Lighting

Secunty Lighting

Silhouetting

AdE

Step Lighting Cross lighting

Hinh 1. Cac phuong phap chiéu sang.

Tra cttu thong tin dén gom dit liéu vé cic thong
s6 ky thuat ctia den nhu mau sic, do choi sang,
cong suat, vat lieu cau tao va mot sd thong tin
khac ma nha san xuidt dia khuyén nghi cho viéc
stt dung den.

Dit lieu sau khi thu thap duge téng hgp trén
phan mém Microsoft Excel dé phan tich, vé bidu
do va thong ke. St dung cAc phan mém thiét ké
nhu AutoCAD, Sketchup, Lumion va Photoshop
dé thiét ké mau den.

3. Két Qua va Thao Luan
3.1. S6 lugng quéan ca phé san vudn

Dé tai da khao sat duge 40 quan ca phé san
vuon, trong d6, phuong Binh Tho ¢6 16 quan (ty
le 40%), phuong Higp Binh Chénh ¢6 10 quan
(ty le 25%), phuong Linh Chiéu c6 4 quan (10%),
& phudng Tam Pht c¢6 3 quan (7,5%), phuong
Hiep Binh Phuéc va Linh Trung c6 2 quan mdi
phudng (téng cong 10%), cdc phuong Tam Binh,
Binh Chiéu va Trudng Tho c6 1 quan (tong cong
7,5%). Da sb cdc quan & phuong Binh Tho (Hinh
2) vi day la khu vyc lang ci phé ndi tiéng ctia
quan, ké tiép 14 phuong Hiep Binh Chéanh, cac
quan & tuyén duong l6n 13 dudng Pham Van Dong
va khu viyc ven song Sai Gon nhd ¢6 canh quan
song dep va khong khi mat mé.

3.2. Cac loai béng den

D@ tai da khéo sat duge 369 den (Bang 1), nhin
chung, cac quan ca phé ua chudong st dung den
Led (77,5%), ké dén 1a den Compact (20,9%) va
cubi cuing la den day toc (1,6%). Den Led chiém
da sb vi hiéu qua tiét kiem dién ning, c6 anh sang
18, sdc nét, 6n dinh, nhidu mau sic, mau ma, kich
¢d va da dang mitc gia nén chit quan ca phé dé lya
chon. 9/16 quan ¢ phudng Binh Tho, 5/11 quén
6 phuong Hiép Binh Chéanh chi st dung bong den
Led cho ca quan. Cac quan con lai lya chon két
hgp dén Led véi 2 loai béng déen Compact va day
t6¢ dé khic phuc nhuge diém gia thanh cao cia
den.

Dén Compact duge mot sdb quan dung trang
tri chinh nhuw Windy (phuong Binh Tho), Moc
(phuong Higp Binh Chanh), Ti Tach (phudng
Linh Chiéu), NTS (phusng Tam Phi), The Pa-
tio (phuong Trudng Tho). Dén duge chon vi uu
diém tiét kiem dién ning, anh sang 15, sic nét,
tudi tho bén, mau sic phong phi, nhiéu mau ma
dé trang tri, gia thanh khong cao. Tuy nhién, anh
sang ciia den Compact khong on dinh trong thoi
gian dai do tinh chét ciu tao ctia den.

Dén day téc chi xudt hien & mot s quan
nhu Amy (phuong Binh Tho), Opal, Black, Caro
(phuong Higp Binh Chanh), Hoa Gidy (phudng
Linh Chiéu) do tiéu thu dién nang cao, tudi tho
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Hinh 2. Ban do vi tri cac quan ca phé da dugc khao sat.

thap v& c6 thé lam khong gian néng hon mic dit
anh sang den 6n dinh va gia thanh ré (Hinh 3).

3.3. Mau sac ctia anh sang den

V6i chic nang clia quan ca phé 1a tao cdm giac
thoai méi va thu gian cho thyc khach nén khong
gian quan la yéu td quan trong anh huéng dén
st Iva chon quéan ci phé. Dé tao nén khong gian
c6 chidu sau, hai hoa va tinh té thi mau sic cta
ngudn sang can dudc chi trong.

Theo Hinh 4, viéc st dung ngudn sang da sic
khong duge wa chudong (11%). Céc mau vang,
trang va don sic khac duge lya chon nhidu hon.
Anh sang mau vang 4m ap tao cam gidc thu gian
va gitip ngon miéng duge xuat hign nhiéu nhat
(41,4%). Anh sang mau trng giap din 16i, tao
do sang va an toan chiém ty le thi hai (35,2%),
day ciing 1& sy Ia chon mau dé phdi hop véi cac
chi tiét trang tri c6 mau sic va hinh dang khéc
nhau. Cac mau anh sang don sic khac (xanh luc,
xanh lam, dd) chii yéu trang tri  diém nhan nhu
bang hieu va cac tiéu canh.

Cac loai bong den

mLed

= Diy toc

= Compact

Hinh 3. Biéu d6 ty 1é cac loai béng den.
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Bang 1. Bang tdng hgp mot s6 thong tin dén trang tri quan ca phé

Loai \bong Led Compact D,ay Tf)ng
den toc cong
S0 lugng— ogq 77 6 369
(cai)
Ty le (%) 775 209 1,6 100
Mo 84 Mau
oau/sac . . Nhiéu don Téng
cia anh Trang  Vang < ) ~
. L mau sach cong
sang den Khac
Solugng a) 53 40 46 369
(cai)
Ty le (%) 352 414 11 12,4 100
Deén lap
Céc kiéu beén ben Den ben fA)en IA)en an;l khiic . Téng
lip den tha roi ha tru am am (g0, tran  Khac con
P i P . tudng  nuée thach e
cao,..)
So lugng 6 41 35 18 2 7 42 24 369
(cai)
Ty le (%) 48 11 9 5 7 2 11 7 100
Vi trf lap Doc Tha Trén Treo  Tuong, Dudi Tong
den 16i di tran cay tusng  vach nudée cong
Solugng —yy gy 77 44 26 7 369
(cai)
Ty 1& (%) 30 28 21 12 7 2 100
Vatlieu  Khong Kim 0¥ Thi 6
ataen ong . Tre, Vai MY Khae ong
chao den c6 loai o5 tinh cong
So lugng 4 67 46 22 17 2 61 369
(cai)
Ty le (%) 42 18 12 6 5 1 16 100
Khoéng
~ . co
Hinh dang  Chép  Cau, 0P NOm oy i Téng
. p L Den Cay ~ ~
chao den non tron I khong  cong
long xanh )
xac
dinh
56 hugng 59 17 12 14 7 50 230 360
(cai)
Ty & (%) 10,6 4,6 3,2 3,8 2 13,5 62.3 100
Tuong — Nol 0 kpong
quan gitta bat o Tong
i hieu tuong -
phu kien  phu i cong
va den kien & dquan
5 lugng 79 19 278 369
(cai)
Ty le (%) 20 5 75 100

Ngudn: téng hgp két qua diéu tra nam 2019.
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Mau sac cua anh sang den

Mhigu mau

Don =dc khac

Hinh 5. Deén trang tri tai cdc quan ca phé An Tugng, Dudng Nhu va Phin.

3.4. Cac kiéu 1ip den

Theo Bang 1, gan 50% cac loai den da khéo
sat 1a den tha do dac thu khong gian va dién tich
quan 6 quan Tht Dtc tuong déi nho, gidi phap
mé rong khong gian va dién tich theo phuong
thing ding duge wu tien hon. Deén tha c6 nhiéu
méu mé dep va da dang, ngudn sang dugc thip
tit trén cao c6 thé dam bio anh sang cho thuc
khach thudng thitc ca phé (Hinh 5). Treo den tha
ciing c¢6 thé két hop céc loai den khac, cac chao
den va phu kién dé trang tri cho quan. Déen pha
va den roi chiém ty 16 20%, 1ap dit 2 loai dén nay
6 thé khic phuc nhuge diém dién tich han ché va
ton tao nét dep tu nhién cta cac loai cay & quan.

Mot s6 loai den ciing dugc lap dit nhung véi ty e
nho (dudi 10%) nhu den tru, dén 18p am (tuong,
nudce, gb, thach cao). Han ché chung ctia céc loai
deén hién nay 13 géc chiéu va huéng chiéu dén cac
vat thé khong 16t ta dugc cai dep ciia dudng nét,
mau sic va hinh dang vat thé trang tri (vat dung,
phu kién, cay xanh va tiéu canh).

3.5. Vi tri 1ip dén

Vi tri dugc ldp den nhiéu nhét 1a doc 16i di
(30%), ké dén 1a tha tran (28%), trén cay (21%),
treo tuong (12%), am tuong (7%) va cudi cuing la
dudi nuée (2%) (Hinh 6). Den duge dat doc 161 di
va tha tran 1a hai vi trf dugce wu tién nhat, ching
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Vi tri lap

S LT
o]

0%

= Am twong = Treofwong =Tha tran

Hinh 6. Biéu do ty lé cac vi tri 1ip dat den.

gitip diéu huéng va thyc hién chiic ning cung cap
anh sang chinh cho quén.

Cac vi tri lap den con lai duge bé tri rai rac
céc tiéu canh véi chitc ning chiéu sang hosic nhan
manh mot ¥ tudng trang tri. Tuy nhién, theo két
qua nghién citu, ¢6 70% cac diém nhan ctia quan
ca phé chua dugce bd tri dén trang tri hosic thiét
ké chiéu sang chua lam ndi bat ¥ tudng doc dao
ctia quan. Cac loai dén dudge b tri dan trai, khong
mang lai hiéu qua cao vé ndi bat khong gian, chua
tao nén nét doc ddo cho quan ca phé.

3.6. Vat liéu va hinh dang chao déen

Dén khong stt dung chao dén chiém ty 1é nhiéu
nhat (42%), tiép dén la chao den kim loai (18%),
nhya (12%), tre gd, vai va thiy tinh (tu 1 dén
6%) va mot s vat lieu khac (Hinh 7). Chao dén
c6 hinh chép nén c6 s6 lugng 39 cai, hinh cau
hoac c¢6 dang tron 17 cai, hinh hop 12 cai. Cac
chao den con lai 1 phu kién di kém nhu dén 1ong
(14 cai), cai nom (7 cai) va két hop véi cay xanh.
Khi danh gia vé tuong quan giita phu kién va
den, chi ¢6 5% (19 céi) tao duge hieu ing tot khi
xét dén bong dd va anh sang den két hop véi vat
lidu, mau sic phu kién. V6i tiéu chi chi ndi bat

dat den

Docloi di = Trénciy = Dudi muedc

phu kién thi cé duge 72 den (20%) c6 thé lam nédi
bat phu kién vé hinh dang va mau sic (Bang 1).

Boéng dé va mau sic anh sang tao nén su khac
nhau vé thi gidc vd cam xtic v6i mdi hinh dang
den khac nhau. Céac loai den khong c6 chao den
ho#c chao dén chua phong phti vé hinh dang, chao
deén chua két hop t6t véi den nén sy trang tri deén
cua cic quan ca phé tuong ty nhau, dé “sao chép”,
khong c6 sy khac biét va tao cam gidc nham chén
cho ngudi dén thudng thiic ca phe.

3.7. Dén va phong cach san vudn quan ca phé

Théng ké phong céch thiét ké san vuon 40 quan
ca phé thi ¢6 7 quan phong cach vuon Viét Nam,
7 quan vuon nhiét déi (trong do, ¢6 2 quén phong
cach vudn Singapore), 1 quan phong cach vuon
Trung Quéc, 1 quan phong cach vuon Nhat Ban,
1 quan tan ¢ dién va 23 quan (57,5%) theo phong
cach san vuon két hop va xu thé hien dai. Cac
quan ca phé san vudn mang phong cach hién dai
va Viet Nam chiém ty 1¢ 16n (75%). Cac mau den
6 sin, dé tim thay trén thi truong vd mang tinh
chat trung tinh c6 thé bd tri ¢ nhiéu quan ca
phé mang phong cach thiét ké khac nhau, vi tri
lap dit da dang chiém ty lé nhidu nhét (175 den,
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Vat lieu chao den

D-’I
=]

n Khong co = EKimloa = Tre,

Hinh 7. Biéu do ty le vat lieu chao dén.

chiém 47%). Den phit hgp phong cach thiét ké
san vuon la (124 den, chiém 34%), trong khi do,
c6 70 den (19%) chua phu hop véi phong céach
san vuon clia quan ca phé (chi yéu & phong céch
vuon Vit Nam va vudn nhiét dé6i).

Qua khdo sat va phan tich vé dén trang tri
quan ca phé san vuon 6 quan Thi Duc, ching
toi nhan thiy cac quan cd phé st dung phuong
phap chiéu sang toan canh cho da s6 cic loai den.
Phuong phéap chiéu sang nay thay thé va bé sung
cho nguén sang ty nhién, bd tri 4nh sang déu
khip vi do sang vita phai. Mot s6 quan ci phé
¢6 st dung phuong phap chiéu sang két hgp véi
chiéu sang huéng xudng. Phuong phap chiéu sang
toan canh thuong gay nham chan vi it thay déi
hiéu tng dén, diém nhan vé anh sang cho khong
gian quan noéi chung va cac tiéu canh trang tri
khong 16 rang. Dé khic phuc cac han ché nay,
dé tai thiét ké 5 mAu dén méi cht yéu ap dung
chiéu sang tap trung va chiéu sang lam ndi bat,
nguon sang st dung da dang hon, vat thé can
duge nhan manh sé duge thé hien r6 bang céch

Nh

mVai = Thoytinh = Khac

chiéu tap trung vao vat thé, tao hiéu tng manh
va gay su chi ¥, lam ndi bat cho § d6 trang tri va
tao diém nhan cho quén.

3.8. Thiét ké 5 mau den trang tri san vudn
quan ca phé

3.8.1. Mau den 1

Cam hiing thiét ké 13 hinh anh ning sém chiéu
xuyén qua nhing tdn 14 cta bui tre (Hinh 8).
Deén c6 ciu tao gom 4 phan: Dé dén hinh vuong
kich thuéc 300 mm x 300 mm duge lam béng
kim loai, trang tri ¢6 nhan tao nhu bui tre moc
trén mat dat; Tru den hinh try, vat lieu tam vong
son chéng thim nudc va mdi mot. Dén c6 5 try
dugc sip xép ting dan tit thap dén cao tao hinh
anh cay tre ngay cang phat trién va hieu tng 3D
bip mang cho dén; St dung 5 béng den Led mau
trang, dui dén E27 gitp tiét kiém dien; Chao den
la kinh nhya trong mau vang nhat tao dnh sang
md& 4o nhu ning sém, cic 6ng kinh nhya dugc
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Hinh 8. Chi tiét miu den 1.

Hinh 9. Phéi cinh m6 hinh miu dén 1.
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Hinh 10. Chi tiét miu dén 2.

Hinh 11. Phéi canh miu den 2.
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Hinh 12. Chi tiét miu den 3.

Hinh 13. Phéi canh miu den 3.
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Hinh 14. Chi tiét m&u den 4.

sip xép tang dan theo chid¢u cao ciia chao dén
tao hiéu ting in béng dd khi den chiéu sang.

Vé6i hé théng 5 bong den Led géc chiéu rong
270° huéng chiéu tir duéi len (up lighting), huéng
s chil ¥ clia ngudi xem vao vat duge chiéu sing
hoac khong gian bén trén (Hinh 9). V6i hinh khoi
don gian va chiéu cao thap, den ciing c6 chitc
ning dan 16, gitip ngudi luu thong duge an toan
va tao hiéu ting dep, thu hit tai cac diém. Ngoai
ra, den c6 thé két hgp véi cac loai béng den led co
mau sic khac nhau cang lam ting hiéu tng cho
dén. Do dac trung clia vat lisu chao den bing
kinh nhya trong mau vang nhat nén giup giam
do chdi ctia den, tang do mo 4o, den thich hgp
cho nhitng khu vuyc yén tinh, riéng tu ctia quén ca
phé. Anh sédng den chiéu len nen c¢6 thé dit den
chiéu huéng vao cac diém nhan trang tri trén cao
nhu: tan cay, cac biic tranh trang tri trén tran, cic
chi tiét trang tri trén cao. Dén phit hgp véi khong
gian tinh ctia cac quan ca phé mang phong cach
san vudn nhiet déi, vuon dong qué Viet Nam.
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3.8.2. Mau den 2

Vé6i muc dich sit dung nhitng vat dung, vat liéu
quen thudc dé tao mau den méi la nhung gan giii
véi cudce séng, thiét ké sit dung bo am trd lam y
tuéng (Hinh 10). Den c¢6 cau tao gom 3 phan la
day treo bing kim loai tao st chic chin va dam
bdo an toan cho ngudi sit dung; bo &m va tich
tra lam bing dat nung, gém st hoic kim loai tity
theo yéu cau clia ngudi st dung; béng deén Led
diode mau vang gitp lién tuéng dén dong nuéce tra
chay ra tao cdm gidc la mat va hitng thi cho thyc
khéch, day den con gitp che day treo tach tra. Ap
dung phuong phap chiéu xudéng (down lighting)
ngudn sang dit trén tam m#t ngudi cung cap,
anh sang diu nhung da cho céc hoat dong thu
gian, tro chuyén, udng tra hay cad pheé. Véi day
treo tha, mau deén 2 dé st dung va phu hgp véi
nhiéu khong gian nhu gian hoa, khong gian noi
that (ban, ghé), tiéu canh trang tri dudi dat (Hinh
11). Deén 1am tir vat ligu gém st hodc kim loai nén
phtt hgp vé6i da dang cac quan ca phé mang phong
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Hinh 15. Phéi cainh miu den 4.
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Hinh 16. Chi tiét miu dén 5.

cach tir hién dai, phong cach Vintage, vuon thién,
dén vuon téng hop.

3.8.3. Mau deén 3

Mit nuéc 13 mot trong nim yéu td tao hinh
clia canh quan (Han, 1996). Y tudng dong nudc
v6i cac hat nuée duge lam tr thiy tinh mau xanh
nudc bién két hop véi su sip dit vi tri cia den tao
nén hiéu tng nudc tit dusi mit hd phun trao lén
tren (Hinh 12). Dén ¢6 cau tao gom 3 phan 1a dé
deén c6 kich thuée 1.500 mm x 500 mm bing nhya
téng hgp gia da granite tao su an toan trong qué
trinh 14p dat va van hanh, gidm chi phi thi cong,
cao 200 mm; 3 béng den Led tron am tuong dat
duéi phan dé den tao ngudn sang chinh chiéu tit
dudi lén trén; 84 bong den hinh giot nuée duge
bb tri vong quanh dé den va thay déi do cao kiéu
zizag. Ba béng den Led chiéu thang ding tir dusi
len két hgp v6i béng dén thiy tinh chiéu sang
360° (up lighting for 360° viewing) tao diém nhan
cho khu vue lip dat den. Anh séng chuyén tiép

MAT BANG CHI TIET

CHAD BDEN

HINH ANH MAL DEN

&0 mar

MAT DUNG CHI TIET

CHAD DEN

gitta cac béng deén vita tao cam gidc huyén ao,
nhe nhang nhung ciing khong kém phan tinh té.
Deén c6 thé bd tri tai khu vuc hd nudce, cac tidu
canh non bo hoic tiéu canh kho gia mit ho trong
cac quan ca phé mang phong cach san vuon nhiét
d6i, vuon hién dai hay két hop (Hinh 13).

3.8.4. Miu den 4

Thiét ké lay hinh tugng lily tre moc hai bén
con duong lang lam ¥ tudng cho mau dén dan 16i
(Hinh 14). Dén ¢6 cau tao gom 3 phan la chao
dén va tru den st dung 6ng tre hinh try, son
chéng thAm nuéc va chéng mdi mot. Phia trén
13p dat 16p kinh nhua thuy tinh trong suét day 2
mm. Phan chao den va tru dén dugc két ndi véi
nhau bing mot khép ndi dé cé thé gap chao den
lén xudng; béng dén Led, dui E27, cong suat 4W
duong kinh v4 50 mm, 4nh sang mau vang; dé den
cao 30 mm lam bing vat liéu kim loai son chéng
ri sét mau gia tre. V6i phan chao den c6 thé gap
len xuéng mot goc 180° mau den nay cé thé két
hgp véi nhau tao thanh nhiéu phuong phéap chiéu
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Hinh 17. Phéi cdnh miu den 5.

Hinh 18. Sy két hgp 5 mau den trong thiét ké.

sang nhu chiéu sang lén, chiéu sang tryc tiép 16i doc 16i di hodc két hop 2 deén véi nhau tao hiéu
di, chiéu sang dinh hudéng tuy theo vi trf lap diit tng trai tim b6 trf trén tuong (Hinh 15). Den phit
den va géc chiéu ctia den. MAu c6 thé duge dit hop véi cac quan ca phé mang phong cach nhiét
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déi, vuon lang qué Viet Nam, vuon két hop. Ty
vi tri 1dp dat va géc chiéu den c6 thé chiéu sang
tan cay, bui hoa, cac diém nhén, tiéu canh trang
tri trong quan. Anh sang den mau trdng nén phi
hgp v6i cac khu viye yén tinh, thu gian ctia quan.

3.8.5. Mau den 5

Nom bt ca 1a mot vat dung gan giii véi ngusi
Viet Nam. Vi nom da dudc trang tri cho mot sé
quén ca phé nén nhém nghién ctu cai tién dé mau
den c6 thé thay ddi goéc chiéu rong gan 300° tao
su khac biet (Hinh 16).

Dén c6 cau tao gdm 3 phan 1a tru den c6 chiéu
cao 850 mm hinh try lam bing tre. Than den c6
ba chan chéng bd tri mot géc 120° gitip den ding
viing va phia trén c6 hai thanh tre cao ding dé
¢6 dinh phan chao dén; chao dén hinh chiéc ném
c6 duong kinh 250 mm, nhitng nan tre dudc sip
xép v6i khoang cach vita di dé cac tia sang cla
den roi qua gitp tao hieu hiing béng dé gay hiing
thi cho nguoi thuéng ngoan; 1 béng den Led mau
trang, dui E27. V6i phan chao dén c6 thé thay doi
gbc chiéu rong gan 300° mau den 5 c¢6 thé 4p dung
nhidu phuong phap chiéu nhu chiéu lén, chiéu roi
tiy theo vi tri 18p dit vA hudéng chiéu ctia den
(Hinh 17). Dén c6 thé 1ap dit cho da dang khong
gian nhu céng, dudng dao, bac thang, gan théac
nudce, dudi tin cay lén hodc két hgp trong céc
tiéu canh. Vi tri 1dp den rat da dang, cé thé 1dp
duéi dat, trén tudng va dicéu chinh huéng chiéu
dé dan 16i di hodc céc vi tri diém nhén, tiéu canh
(Hinh 18). Dén duge lam tit tre véi hinh dang
vita truyén théng vira hién dai nén phit hgp véi
cac quan ca phé mang phong cach san vuon nhiét
dé6i, dong qué, hien dai hay két hop.

4. Két Luan va Kién Nghi

Nghién citu da dicu tra dugec 40 quan cd phé
san vuon & quan Thi Dic, TP. H6 Chi Minh véi
cac dac tinh ctia déen trang tri nhu loai dén, mau
sic anh sang, vi tri 14p dat. Dé tai ciing thiét ké
duge 5 mau dén v6i cac ¥ tudng tir thién nhién va
dan gian. Dé tai chi dimg lai  viéc dé xuat thiét
ké ma chua tién hanh thi cong va 1dp dat dé theo
déi hieu qué céc loai den nay. Dé cac mau den cé
thé ap dung tai nhiéu quan ci phé, can c6 khao
sat quy mo 1én hon vé khong gian va thoi gian.
Dong thoi, tién hanh thiyc nghiém chiéu sang dé
dénh gia hieu qua chiéu sang.

L&i Cam On

Nghién cttu nay duge hd tr¢g kinh phi bdi
Truong Dai hoc Nong Lam TP. H6 Chi Minh.

Cam on nhém hd trg thu thap s6 lieu: Nguyén
Van Quan, Tran Thi Chinh, Ninh Thi Thu Hoai,
Nguyén Thi Bich Tram, Doan Thi Kim Oanh,
Ho6 Thi Thanh Tam, Tran Thi Tanh, Nguyén Thi
Tuyét Huong va Nguyén Thi Bich Tuyén. Cam
on chuyén gia cg dién Lé Minh Cudng da gép y
vé k¥ thuat cho cac miu thiét ké.

Loi Cam Doan

Bai bao dugc sy dong thuin clia tat ca tac gia
ding tén.
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