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TOM TAT
Rong sun (Kappaphycus alvarezii Doty) la lodi rong ¢6 gid tri kinh té cao, phin bé & vimg bién Chéu
A Thdi Binh Duwong, trong dé cé Viét Nam. Trong nhitng ndam gan ddy, nghé nudi rong sun phdt trién ¢ cdc
tinh Mién Trung gép phan xéa déi giam nghéo. Tuy nhién, bénh do rong phu sinh (epiphyte) danh hwéng dén
san lwong va chat lwong rong sun. Mau rong sun nhiém epiphyte dwoc thu tai vinh Cam Ranh va Vin Phong,
Khanh Hoa. Epiphyte dwoc khao sat va dinh loai dwa trén ddc diém hinh thdi, kiém chirng phan logi va khao
sdt moi quan hé tién héa bang chi thi rbcL ciia DNA luc lap. Nghién ciru phdt hién dang true epiphyte (u 16i
dang soi), dinh logi va ghi nhan moi Melanothamnus thailandicus, ¢ Viét Nam va trén song sun. Trinh tu rbcL
ciia epiphyte thé hién su twong dong cao (99,98%) voi lodi M. thailandicus phin bé & Thai Lan. Cdy phdt sinh
lodi cho thdy M. thailandicus & Khanh Hoa va Thai Lan sdp xép ciing nhéanh, va cing véi cdc lodi thugc giong
Melanothamnus tao thanh nhanh dong dang. Nghién ciru dinh loai chinh xdc epiphyte, khdo sdt moi quan hé
phat sinh lodi, b6 sung thanh phan lodi rong ciia Viét Nam, va gép phan phdt hién sém tac nhdn gdy bénh trong
nghé nuéi rong sun.
Tir khoa: Rong sun, Epiphyte, Kappaphycus alvarezii, Melanothamnus, Khanh Hoa
ABSTRACT

Kappaphycus alvarezii Doty is a species of red algae with high economic value, distributed in Asia Pacific
waters, including Vietnam. In recent years, seaweed farming has rapidly developed in the Central Provinces,
contributing to poverty reduction. However, parasitic epiphyte affects the yield and quality of K. alvarezii.
Samples of epiphyte infected K. alvarezii were collected in Cam Ranh and Van Phong Bays, Khanh Hoa.
Epiphyte was investigated and identified based on morphological characteristics. Taxonomic verification and
molecular phylogeny were examined by rbcL gene of Chloroplast DNA. The study discovered a true epiphyte,
identified as Melanothamnus thailandicus, a new record in Vietnam, and on K. alvarezii. The rbcL sequence
of M. thailandicus exhibits a high similarity (99.98%) with this species distributed in Thailand. Phylogenetic
tree showed that M. thailandicus in Khanh Hoa and Thailand were clustered in the same clade, and together
with species of the genus Melanothamnus formed monophyletic lineage. Curent research identified parasitic
epiphyte on K. alvarezii, examined the molecular phylogeny, contributing to update list of seeweed species in
Vietnam, as well as early pathogen detection for seaweed aquaculture.

Key words: Red algae, Epiphyte, Kappaphycus alvarezii, Melanothamnus, Khanh Hoa

I. PAT VAN DE sun c6 gia tri kinh té cao, dung dé ché bién
Rong sun (Kappaphycus alvarezii Doty) carrageenan, mot ché pham dugc ung dung
sinh trudng tu nhién ¢ vung bién Chau A Thai rong rai trong cac nganh cong nghiép ché bi¢n

Binh Duong, nhit la ving Dong Nam A. Rong thuc pham, y dugc, my pham. Nghé trong rong
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sun hién nay dem lai lgi ich kinh té kha 16n
cho nhiéu nuéc trén thé gidi, didc biét la cac
nuéc Pong Nam A nhu Philippines, Malaysia,
Indonesia va Viét Nam véi tong san lugng 1én
dén 95% tong san lugng rong sun kho tiéu thy
trén toan thé gidi, udc chimg khoang 160.000
tan kho/ nam [3,12].

Khanh Hoa véi loi thé duong bo bién dai
200 km, véi hon 200 hon dao 16n nho, nhicu
viing, vinh l6n (Van Phong, Nha Trang, Cam
Ranh) co kh1 héu 6n hoa 13 diéu kién thuan loi
dé nuoi trong rong sun [2,3]. Tuy nhién, hién
nay nghe trong rong sun dang phai doi mat voi
rat nhiéu khé khan va thach thirc nhu ngudn
gidng va chat lu:orng gidng khong dam bao,
nang suat va chat luong rong giam, dic biét khi
hau thay d6i phtic tap (cuong do anh séng tang,
d6 man nudce bién cao, muc nudc bién dang) do
anh huéng cta bién dbi khi hau toan cau lam
dé din dén bung phat cac dich bénh nhu bénh
ice-ice (bénh tring lin than) va bénh epiphyte
(rong tao phu sinh) trén rong nudi [4].

Céc nghién ctu trén thé gidi vé bénh
epiphyte cho thdy epiphyte gay anh hudng rat
16n dén ning suat va chét luong cua rong sun
[8,17]. Cac cong bd da chi ra mua vy 1a nhan t6
chinh anh hudng dén viée bung phat dich bénh
do epiphyte va gay nhim khuan thir cip ¢ rong
sun [13,20,22].

O Viét Nam céc nghién clru chu yeu tap
trung vao cac ky thuat nuéi trong va chiét suit
carrageenan tu rong sun [2,3,5]. Epiphyte
hién dién thuong xuyén va 1a mot thanh phan
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quan trong trong hé sinh thai bién [6]. Dbi
voi nghé nudi rong syn, bénh trang lin than
(ice-ice disease) dd anh hudong dén sy sinh
truong va phat trién cua rong sun [1,4]. Tuy
nhién, cic nghién ctru vé bénh do epiphyte
van con han ché.

Trong nhimng thap ky gam day, chi thi
phan tr dugc str dung rong rai trong phan loai
sinh vat. Pi véi thuc vat, chi thi Ribulose
bisphosphate carboxylase large subunit (rbcL)
cua DNA lyc lap chung t6 1a cong cu hiru hi¢u
trong dinh loai va khao sat mdi quan hé phat
sinh loai, dic biét dbi voi rong bién [16], trong
d6 c6 rong phu sinh [9,15].

Nghién ctru hién tai dinh loai va khao sat
mdi quan hé tién héa véi ghi nhan moi loai
rong nau dang soi séng phu sinh trén rong sun
dua trén dic diém hinh thai va di truyén. Phat
hién nay bd sung dir liéu vé thanh phan rong
phu sinh trén rong sun, gop phan phat hién sém
mam bénh trong phat trién nghé nudi rong.

IL. VAT LIEU VA PHUONG PHAP

NGHIEN CUU
1. Pia diém va phuwong phip thu miu

Mau rong sun duoc thu tai cac vi tri khac
nhau, trai déu trén dién tich nudi trong cua
cac hod nudi tai Cam Phuc Bic (11°58°7”N,
109°12°8”E), Cam Ranh - Khanh Hoa (50
mau) va Vinh Van Phong (12°39°38"N,
109°20°47”E), Van Ninh, Khanh Hoa (50 mau)
tir thang 6 nim 2017 dén thang 9 nam 2018
(Hinh 1).

Hinh 1. Ban d6 thu miu (a) rong sun nhiém epiphyte (b) tai Khanh Hoa. Khung hinh vuéng mau xanh
chi khu vue thu miu (Pia diém dwoc chi tiét tai vinh Van Phong va Cam Ranh).
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Cac mﬁu rong sau khi thu dugc bao boc
bang gidy bao, sau d6 van chuyén vé phong thi
nghiém trong cac thung xop duogc lam am (nhiét
d6 22 + 2°C) bang nude bién. Mau rong sau do
duogc luu giir trong cac bé kinh (80/50/30 cm)
chtra nudc bién, chiéu sang tu nhién, va syc khi.
Mau rong duoc dugc rira sach 1an nira bé“mg ban
chai mém va bao quéan trong formalin 5% (dém
nude bién, pH 7.8, d6 man 30 ppt) [20].

2. Pinh loai epiphyte bing phwong phap
hinh thai va di truyén
2.1. Dinh loai epiphyte bang dic diém hinh thdi

St dung dao lam cat nhiing lat cit mong
<0,1mm trén thin rong tai nhitng vi tri nhiém
epiphyte (c6 biéu hién chim den, phdng 1én
hoic 16 16ng). Lat cit dugce quan sat dudi kinh
hién vi quang hoc (Olympus DP50) & cac do
phong dai 100 - 400 [20]. Sau do6 dung panh,
kep va kim nho dé g& cac epiphyte ra khoi than
rong va quan sat dudi kinh hién vi quang hoc
(Olympus DP50). Epiphyte dugc dinh loai dua
theo Trono (1999) [19] va Muangmai et al.
(2014) [15].

2.2. Pinh logi epiphyte bang phwong phdp
sinh hoc phdn tir
Tdch chiét va kiém tra DNA tong so

Mau rong phu sinh duoc thu nhan trong 6ng
ly tam ependorf 1,5ml, nghién trong Nito long
thanh dang bot min. Sau d6, DNA téng sb duoc
tach chiét bang bo kit Wizard® SV Genomic
DNA Purification System (Promega My) theo
huéng dan cua nha san xuét c6 hiéu chinh. O
bu6c thu hdi, thay vi rira giai mot 1an duy nhat
v6i thé tich 250 ul Nuclease-Free Water, tién
hanh rira giai 3 1an véi 70 pl AE Buffer nhim
thu duge DNA c6 chét lugng tot va nong do cao.
San pham tach chiét DNA tong s6 duoc dién
di trén gel agarose 1,5% bang hé thong dién
di ngang (Biorad), nhuom Ethidium bromide
va quan sat bang thiét bi UV Transilluminator
(M-20E, M¥).

Khuéch dai doan gen rbcL ciia DNA luc lap va
gidi trinh ty

Nghién ctru tién hanh phan tng PCR
khuéch dai doan gen Ribulose bisphosphate
carboxylase large subunit (rbcL) cua DNA luc
lap st dung cip moi F57-5'-GTA ATT CCA
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TAT GCT AAA ATG GG-3' va R1381-5'ATC
TTT CCA TAG ATC TAA AGC-3' [10]. Phan
tmg PCR duoc tién hanh véi tong thé tich
25 pL gdom: 5 ul Green Gotag® Flexi Buffer
(Promega) 5X, 3 ul MgCl, 25mM, 1 pl dNTPs
10mM, 1 pl mdi modi (10 mM), 0,2 pl GoTaq
polymerase (5 U/ul), 5 ul ADN va nude cho
du thé tich. Thanh phan phan Gng duoc hiéu
chinh bang cach cho thém PEG 10% va bot
Skim Milk 0.,% (W/v) (mbi loai 0,5 pl) dé
tang do nhay cta phan Gng [7]. Phan ung
duoc chay trén may luan nhiét C1000 Touch
(Bio-Rad) theo chu trinh nhiét d¢ nhu sau:
Bién tinh ban déu tai 94°C trong 3 phit; sau d6
1a 38 chu ky cua 94°C trong 45 gidy, nhiét do
bét cap 49°C trong 50 gidy, 72°C trong 1 phit;
cudi cing 1a budc kéo dai tai 72°C trong 10
phiit va giit mau ¢ 4°C. San pham PCR dugc
giai trinh ty theo nguyén tic Dye — labelles
dideoxy terminator (Big Dye Terminator v.3.1,
Applied Biosystems) v6i cac doan mdi twong
ty nhu phan tng PCR theo chuong trinh luan
nhiét nhu sau: 96°C trong 20 gidy, 50°C trong 20
gidy, cudi cing 1 60°C trong 4 phut. San pham
sau d6 dugc phén tich bang thiét bi ABI Prism
3.700 DNA Analyser (Applied Biosystems) tai
Cong ty 1% Base, Singapore.

3. Kiém chirng phén loai va xdy dung méi
quan h¢ phat sinh chiing loai

Trinh tu ciia mau rong phu sinh dugc két
ndi str dung tinh ning Contig Expres thudc
phan mém Geneious Pro v.5.5.7 [14]. Sau do,
cac trinh ty duoc kiém ching bang chuong
trinh BLAST Nucleotide trén website cua
Ngén hang qudc té Genbank. Trinh tu rong phu
sinh thu dugc va cac trinh ty ciing loai va giéng
c6 trén Genbank dugc dong hang va so sanh su
khac biét di truyén dya trén phan mém Bioedit
[11].

Mdi quan hé phat sinh loai cia epiphyte
duoc khao sat dua trén trinh tu loai rong thu
duoc (loai Melanothamnus thailandicus), trinh
ty cung loai (3 trinh tu), 10 trinh tu cta loai
cung gibéng (trude kia duge dinh danh 1a gidng
Neosiphonia), va 4 trinh ty loai khac giéng
(Polyszphonza spp.) trén Genbank Thong
tin vé trinh tu, dia diém thu mau va ma sb
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genbank duoc trinh bay ¢ Bang 1. Phan tich
duoc tién hanh dya trén thuat toan Neighbour
Joining (NJ), véi gia tri tin cay (Bootstrap —

BT) 12 1000 sir dung phan mém Mega 7.0 [18].
Spyridiocolax capixaba va Spyridia clavata
(Spyridiaceae) dugc str dung lam nhom ngoai.

Bang 1. Thong tin vé trinh ty, dia diém thu miu va mi sé Genbank ciia cac loai epiphyte. Tén loai
dwogec liét ké theo Genbank. Tén loai cp nhat dwgc mo ta ¢ hinh 6.

STT Loai bja diém thu | /. € Genbank Ngudn
mau
1 | Melanothamnus thailandicus | Viét Nam MT499883 Nghién ctru hién tai
2 | Neosiphonia thailandica Thai Lan KM502785-87 | Muangmai (2014)
3 | Neosiphonia yongpilii Han Qudc KT964453 Kim va Kim (2016)
4 | Neosiphonia yendoi Han Qudc KX265484 Kim et al. (2016)
5 | Neosiphonia sphaerocarpa| Han Qubc KX265479 Kim et al. (2016)
6 | Neosiphonia japonica Nhat Ban KX265440 Kim et al. (2016)
7 | Neosiphonia tongatensis Panama HM573570 1(\;[(2;11112(;ozadeh va Freshwater
8 | Neosiphonia harlandii Han Qudc DQ787485 Kim va Yang (2006)
9 | Neosiphonia decumbens Han Qudc DQ787480 Kim va Yang (2006)
10 | N.teradomariensis Han Quéc KX265441 Kim et al. (2016)
11 | Neosiphonia flavimarina Han Quédc KX265439 Kim et al. (2016)
12 | Melanothamnus harveyi Uc MF101437 Diaz-Tapia et al. (2017)
13 | Polysiphonia pacifica Canada MF120858 Savoie va Saunders (2019)
14 | Polysiphonia stricta Canada EU492916 Stuercke (2006)
15 | Polysiphonia adamsiae Uc MH101825 Diaz-Tapia et al. (2008)
16 | Polysiphonia atlantica Tay Ban Nha JX828142 Barbara et al. (2013)
17 | Spyridiocolax capixaba Brazil MH&84603 Chen et al. (2019)
18 | Spyridia clavata Panama KU756119 Won et al. (2019)

1. KET QUA NGHIEN CUU VA THAO
LUAN
1. Pinh loai dya trén dic diém hinh thai
Sau khi quan sat cac lat cat, két hop véi
quan sat hinh thai tirmg mau epiphyte dudi kinh
hién vi quang hoc, d6i chiéu voi cac tai liéu
vé phan loai, nghién ctru dinh loai va ghi nhan
moi 1 loai epiphyte trén rong sun dya trén déc
diém hinh thai.
Melanothamnus thailandicus (N. Muangmai
& C.Kaewsuralikhit) Diaz-Tapia & Maggs,
2017
Pia diém thu mau: Vinh Cam Ranh va Vinh
Van Phong, Khanh Hoa
Vat chu: Gracilaria fisher (Thai Lan),
Kappaphycus alvarezii (Viét Nam, ghi nhan moi)
Dang Epiphyte (true epiphyte): Pau tién,

epiphyte hinh thanh cac dém den i ti, chua co
hinh dang r6 rang, xung quanh cac d6m den co
dau hiéu cuia sy ton thuong cdu triic mo, sau do,
tao thanh cac u 16i (Hinh 2a), ¢6 thé chi la cac u
10i ¢6 dinh den, ngay tim hinh thanh nén dang
s0i, ban dau chi 1a soi nho, nhung dan dan hinh
thanh dang soi 16n (Hinh 2b,c) rdi sau d6 co
kha nang phan nhanh tao dang cay (Hinh 2d).

Ddc diém hinh thai: Kich thuéc chiéu dai
tr 0,3 - 2 em, trung binh 1,5 +£0,05 (n=30) c6
mau nau do khi quan sat dudi kinh hién vi, than
chia thanh cac d6t theo chiéu doc, phan nhanh
o gbe, dang cht Y (Hinh 3b ), c6 4 té bao
quanh té bao trung tim ¢ m01 dbt (Hinh 3b),
nhanh mang bao tir chi ¢6 3 té bao (Hinh 3d).
Dbinh sinh truong chia thanh 3 thuy, 1 thuy [6n
0 gitra, 2 thuy nho 2 bén (Hinh 3a).
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Epiphyte
dang sgi

Hinh 2. Céc dang ciia epiphyte dwéi kinh hién vi
soi noi. a) Dang u 10i; b va ¢) Dang u 161 moc soi,

d) Dang soi.

2. Kiém ching dinh loai epiphyte bing
phuong phap sinh hoc phan tir
2.1. Tich chiét DNA va khuéch dai gen rbeL
ciia DNA luc lap

Két qua dién di DNA tong s tach chiét tur
mau epiphyte 1a 1 bang rd nét nhung cé vét
sang kéo dai (1an rira giai thir nht - E1) do ¢
nhiéu DNA bi dit gy, va 1 bang cho dai sang
md hon nhung khéng c6 vét sang kéo dai (Iam

1500 bp

1000 bp

Hinh 3. Hinh thai ngoai ctia M. thailandicus.
a) Dinh sinh truong. b) Phan nhanh chir Y.
¢) Phan nhanh ¢ goc. d) Nhanh mang bao tu.

rira gia thir hai - E2) (Hinh 4). Dé dam bao chat
luong DNA cho phan tmg PCR, nghién ctru st
dung DNA tach chiét tir mau ria giai E2 dé
khuéch dai doan gen rbcL.

Str dung DNA téng s6 da tach chiét lam
khuén, cap mdi F57 va R1381 [10], san pham
PCR ctia gen rbcL thu dugc cho két qua phit hop
v6i tinh toan 1y thuyét. Cac mau déu co bang véi
kich thudc twong tmg 1324 bp (Hinh 4).

Hinh 4: Hinh inh dién di DNA téng s6 va sin phim PCR gen rbcL ciia loai
Melanothamnus thailandicus
M: Thang chuén DNA 100 bp, E1, E2: DNA téng s6 & 1an raa giai 1 va2, M1, M2:
san phim PCR cuia M. thailandicus, N: mau d6i chimg am.

2.2. Kiém chiing dinh logi bang chi thi phén tiv

San pham khuéch dai gen rbcL cua loai
M. thailandicus dugc giai trinh ty va dong
hang, thu dugc trinh tu dai 1120 bp. Str dung

6 o TRUONG DAI HOC NHA TRANG

tinh nang Blast, va so sanh trinh ty khac
biét, trinh ty loai M. thailandicus thé hién
su twong dong 99,98% (1 sai khac nuceotide
tai vi tri 683 trén 1120 bp). Su khac biét di
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truyén 1a 0,02 % khi so sanh voi céc trinh ty
cua loai nay trén Genbank (Hinh 5).

M. thailandicus dugc mo ta boi Muangmai
et al (2014) [15] voi tén loai Neosiphonia
thailandica & cang Sri Racha, Vinh Thai Lan.

Tén loai 665 675
M. thailandica

Dac trung hinh thai co ban la cac nhanh bao
tir ¢6 3 té bao xung quanh. Phan tich méi quan
hé phat sinh loai cho thiy M. thailandicus sap
xép chung nhanh véi cac loai Neosiphonia, va
gan giii v6i loai N. sphaerocarpa va P. forfex.

685 695 705 715

CATAGAATAT AGAAATCTTT CTTTCCAGCG CATAAAAGGC TGCGAATTAA TGTTTTCATC

M.thKM502785 CATAGAATAT AGAAATCTTT CTTTCCAACG CATAAAAGGC TGCGAATTAA TGTTTTCATC
M.thKM502787 CATAGAATAT AGAAATCTTT CTTTCCAACG CATAAAAGGC TGCGAATTAA TGTTTTCATC
M.thKM502786 CATAGAATAT AGAAATCTTT CTTTCCAACG CATAAAAGGC TGCGAATTAA TGTTTTCATC

Hinh 5: Vi tri khac biét Nucleotide (vi tri 683, in ddm) cia trinh tw rbcL loai M. thailandicus
$0 v0i cac trinh ty trén Genbank.

Nghién cuu hién tai cho théy su tuong déng
vé mat hinh thai (phan nhanh gdc chir Y, dinh
sinh trudng c6 3 té bao), va di truyén (twong
déng 12 99,98% dua trén chi thi rbcL cia DNA
luc lap) c6 thé dinh loai chinh xéac loai nay la
Melanothamnus thailandicus. Theo Muangmai
et al (2014) [15], M. thailandicus dugc tim
thdy trén Gracilaria fisher, vi vy ddy 1a lan

dau tién loai nay dugc ghi nhén trén rong sun.
2.3. Khdo sdit méi quan hé phat sinh lodi
Melanothamnus thailandicus

Dua trén trinh tu loai M. thailandicus tu
nghién ciru hién tai, va cac trinh tuy c6 san trén
Genbank (Bang 1), phan tich mdi quan hé phat
sinh loai voi gid tri BT trén cac nhanh duoc
biéu hi¢n ¢ Hinh 6.

40 - Melanothamnus harlandii DQ787485

47 |L Melanothamnus decumbens DQ787480

100 Melanothamnus flavimaria KX265439
Melanothamnus japonicus KX265440

57 L Melanothamnus harveyi MF101437

Melanothamnus yendoi KX265484
100 I: Melanothamnus sphaerocarpa KX265479
—— Melanothamnus tongatensis HM573570

100 - { Melanothamnus yongpilii KT964453
100 Melanothamnus teradomariensis KX265441

Melanothamnus thailandicus
Melanothamnus thailandicus KM502785

100 | Melanothamnus thailandicus KM502787

Melanothamnus thailandicus KM502786

98 I Polysiphonia pacifica MF 120858
| Polysiphonia stricta EU492916

40 4’— Polysiphonia adamsiae MH101825
96

Polysiphonia atlantica JX828142

[ Spyridia clavata KU756119

—

0.010

100 L Spyridiocolax capixaba MH884603

Hinh 6: Cay phat sinh loai (phwong phap NJ, phan mém Mega) ciia cac loai Melanothamnus. Gia tri
tin cdy (Boostraps) dwgc biéu hién trén cac nhanh. Hinh chir nhat 1 loai trong nghién ctru hién tai.
Tén moi duge cip nhit theo Diaz-tapia et al. (2017) [9]
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Trén Hinh 6, Loai M. thailandicus (tén cli
Neosiphonia thailandica) dugc xép chung mot
nhanh riéng bi¢t voi cac loai nay thu tir Thai
Lan (BT 100%), giup khéng dinh su dinh loai
chinh xéc va vi tri phan loai cua loai. Loai M.
thailandicus cing véi cac loai cung gidng tao
thanh mot nhanh dong dang véi gia tri BT cao
(100%). Cac loai Melanothamnus spp. thé hién
mbi quan hé gan giii véi cac loai thudc gidng
Polysiphonia.

Theo Muangmai et al. (2014) [15], M.
thailandica c¢6 quan hé gan giti v6i loai
N. sphaerocarpa va Polyszphonla forfex
Diaz-tapia et al. (2017) [9] d& xuét giong
Melanothamnus (bao gdm céac loai cua giéng
Fernandosiphonia va Neosiphonia, va xép
3 loai trén vao gidng Melanothamnus. Gidng
Melanothamnus (gdm 46 loai) dic trung boi
dinh sinh trudng c6 3 té bao. Ngudn gbc tién
hoa cua gidbng Melanothamnus dugc wéc tinh
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la 75,7 - 95,78 trigu nam trude. Mac du phat
sinh trong ky Phan trang, Melanothamnus
12 mét giong chu yeu & An Do - Tha1 Binh
Duong, do d6 sy vang mat cua glong nay &
phia dong bic Pai Tay Duong hién van chua
thé giai thich [9].

IV. KET LUAN VA KIEN NGHI:

Nghién cttu ghi nhan mdéi epiphyte trén

rong sun. Dya trén déc diém hinh thai va di
truyén, nghién ctru dinh loai chinh xéac loai
Melanothamnus thailandicus va khao sat mdi
quan hé tién hoa. Can c6 nghién ctru chuyén
sau va trén dién rong cac dang/loai epiphyte
trén rong sun nham bo sung thanh phan loai,
tac nhan gy bénh gop phan phat hién som va
c6 bién phap phong, trir bénh thich hop.
LOI CAM TA: Nhom tac gia xin gui 101 cam
on dén Ths. Truong Thi Oanh, va Ths. Tran
Quang Sang da hd tro xir 1y hinh anh va sé liéu
di truyén.
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