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LOI CAM DOAN

T6i xin cam doan, cac két qua va sd liéu duoc trinh bay trong dé tai Ludn 4n
Tién si “Nghién ctru giéng ho tiéu (Piper spp.) khang Meloidogyne incognita bang
chi thi phan tir & Viét Nam” 14 trung thue va chwa duoc cong bd trong bit cir cong
trinh ndo trude day. Cac bai bao khoa hoc duoc cong bd véi su dong ¥ ciia cac dong
tac gia. T6i hoan toan chiu trach nhiém vé két qua nghién ctru nay.

Tat ca su gitp d& cho viéc thyc hién luin 4n da dugc cam on va cac thong tin
trich dan trong luan an da duoc ghi rd ngudn goc.

Hué, thang 01 nim 2024

Tac gia

SONEXAY RASPHONE



LOTI CAM ON

Trong qua trinh thuc hién luin 4n ndy, em di nhan duoc nhiéu su gitp d& quy
bau va tao diéu kién cua nhiéu tap thé va ca nhan:

Trudc hét em xin duoc bay to long biét on sau sic dén PGS.TS. Truong Thi
Hoéng Hai, TS. Nguyén Quang Co va TS. Nguyén Vin Phi Hung di truc tiép hudng
dan chu ddo, tan tinh va hiéu qua trong subt qua trinh thyc hién luan an. Em xin
dugc to long biét on d6i véi thay c.

Xin guri 101 cam on chan thanh va sdu sac t6i: Lanh St Quan CHDCND Lao
tai Pa Nang, Viét Nam; Phong Hop tac quéc té va dao tao, Pai hoc Hué; Phong
bao tao va Hop téac quéc té, BO mon Sinh hoc, Trung tam Nghién ctru va Ung dung
ky thudt Y sinh tién tién, Vién Cong nghé Sinh hoc, Pai hoc Hué. Pic biét, em xin
gui 101 cam on dén su hd trg hoc phi tir du 4an SSHEP (Lao) va su hd tro kinh phi
thuc hién luan 4n tir Dé tai Khoa hoc va Cong nghé cép Quéc gia (Viét Nam) (Ma
s6: PTPL.CN - 08/20).

Cubi ciing em xin cam on nhitng ngudi than trong gia dinh va ban bé luén 13
ngudn dong vién to 16n, quan tim va hd trg vé nhiéu mit.

Chan thanh cam on!
Hué, thang 01 nam 2024

Nghién ctru sinh
SONEXAY RASPHONE
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KY HIEU VIET TAT

STT | Ky hi¢u Noéi dung
1 A Adenine
2 AD An Do
3 ADDN Giong ho tiéu An D trong tai Pong Nai
Amplified fragment Length Polymorphism (Pa hinh chiéu dai doan
4 AFLP X .
khuéch dai)
5 AMP - PCR dAir;lclzlr;ored Microsatellite Primed PCR (PCR v&i mdi vi vé tinh ¢
6 ANOVA Analysis of Variance (Phan tich da hinh)
7 ARP Adventitious Root Production (Su san sinh ré bat dinh)
8 ASAP ,:I\Ielre]r)le Specific Associated Primers (Cac moi lién két dic hiéu véi
9 DLS Direct Label and Stain (Nhan truc tiép va vét ban)
10 | BLAST Basic Local Alignment Search Tool (Cong cu Tim kiém Ddi chiéu
Noi bo Co ban)
11 bp Base Pair (Cap nucleotide)
12 BRBD Braxin trong tai Binh Duong
13 BSA Bulked Segregant Analysis (Phan tich tich biét hang loat)
14 BT Branching Type (Dang phan canh)
15 C Cytosine
16 | CAPS CIeaAved Ampliﬁied Polymorphic Sequence (Trinh ty da hinh
khuéch dai bi cat)
17 | CRD Complete Block Design (Thiét ké khbi hoan chinh)
18 CTAB Cetryl Ammonium Bromide
19 | DAF - DNA gmg\l)ification Fingerprinting — DNA (Khuéch dai dau van tay —
20 | DGGE Denaturing Gradient Gel Electrophoresis (Pién di gel bién tinh)
21 | DHF Dengue Hemorrhagic Fever (S6t xuat huyét Dengue)
22 DNA Deoxyribose Nucleic Acid
23 dNTP Deoxyribo Nucleotide Triphosphates
24 EB Eppendorf buffer (Bém Eppendorf)
Enzyme Linked Immuno Sorbent Assay (Xét nghiém hap thy mién
25 | ELISA e A
dich lién két vdi enzyme)
26 EST Expressed Sequence Tags (Thé trinh ty dugc biéu hién)
27 F. solani Fusarium solani
Food and Agriculture Organization (T6 chirc Luong thuc va Nong
28 | FAO a
nghiép)
29 FS Fruit Shape (Dang qua)
30 G Guanine
31 Kb Kilobyte
32 H. seinhorsti | Hoplolaimus seinhorsti
33 HC Holding Capacity (Kha nang bam tru)
34 |CRD Complete Randomized Design (Thiét ké ngau nhién hoan chinh)
35 HUIB Hue University Institute of Biotechnology (Vién Cong ngh¢ sinh
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hoc, Pai hoc Hué)

Indian Institute of Sugarcane Research (Vién nghién ctru mia dudng

36 | IISR An D9)
Inverse Polymerase Chain Reaction (Phan ting chudi polymerase
37 IPCR : \
nghich dao)
International Plant Genetic Resources Institute (Vién tai nguyén di
38 IPGRI A A Ak
truyén thuc vat quoc t€)
39 |IRYS Irys System (Hé thong Irys)
40 | ISSR Inter Simple Sequence Repeats (Chudi lip lai don gian giita)
41 ITS Internal Transcript Spacer (B6 dém phién ma bén trong)
42 KDL Lampung Daun Kecil
43 LBH Lateral Branch Habit (Tap tinh ra canh bén)
44 | LBS Leaf Base Shape (Hinh dang gdc 14)
45 LDK Lampung Daun Kecil
46 LDL Lampung Daun Lebar
47 | LLS Leaf Lamina Shape (Hinh dang phién 14)
48 LM Leaf Margin (Mép 13)
49 LN Loc Ninh
50 MABC Molecular - Asissted Backcrossing (Phan tir - lai chéo ¢ ho tro)
51 MAS Molecular - Assissted Selection (Phan tir - HO trg lyra chon)
Megakaryocyte Associated Tyrosine Kinase (Tyrosine Kinase lién
52 matK X, g
két véi Megakaryocyte)
53 Mb Megabyte L
Molecular Evolutionary Genetics Analysis X (Phan mém phan tich
>4 MEGA X di truyén tién hoa phan tir phién ban 10)
55 MqCl, Magnesium chloride
56 Mi Meloidogyne incognita
National Center for Biotechnology Information (Trung tdm Thoéng
57 NCBI A A IS
tin Cong nghé Sinh hoc Quoc gia)
58 ng Nanogram
59 | NGS Next - Generation Sequencing (Giai trinh tu thé hé tiép theo)
60 | NNPTNT | Nong Nghiép Phat Trién Nong Thon
Numerical Taxonomy and Multivariate Analysis System (Hé thong
61 NTSYS « S X A %
phan loai so va phan tich da bién)
62 P. nigrum L. | Piper nigrum L.
63 PCA Principal Components Analysis (Phan tich thanh phan chinh)
64 PCR Polymerase Chain Reaction (Phan g chudi polymerase)
65 PD Piper Devaricatum
66 | PGH Plant Growth Habit (Kiéu sinh truong cia ciy)
67 PH Piper Hancie
68 | pH Potential of Hydrogen (Tiém ning cia hydro)
69 PN Piper nigrum
70 | POPGEN Population Genetics (Di truyén quan thé)
71 POS Pubescence on Stem (Long to trén than cay)
72 PPN Plant Parasitic Nematodes (Tuyén tring ky sinh thyc vat)
73 | QTL Quantitative Trait Locus (Locus tinh trang s6 luong)
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74 R. similis Radopholus similis
75 RAM r?r?i%?]())m Amplified Microsatellites (Vi vé tinh khuéch dai ngau
76 RAMP Random Amplified Microsatellite Polymorphism (ba hinh vi v¢
tinh khuéch dai ngiu nhién)
Random Amplification of Polymorphic DNA (Pa hinh DNA
77 RAPD X T T
Khuéch dai ngau nhién) o
78 RCED Ra}ndom'lAzed Complete Block Design (Thiét ké khoi hoan chinh
ngau nhién)
79 rcbL Ribulose Bisphosphate Carboxylase
Restriction Fragment Length Polymorphism (Pa hinh d6 dai doan
80 RFLP AR
cat gidi han)
81 |RKN Root Knot Nematodes (Tuyén trang ndt sung)
82 RSP Runner Shoot Production (Su sinh chéi tir than)
Reverse Transcription Polymerase Chain Reaction (Phan tng chudi
83 RT - PCR AL
polymerase phién mé nguorc)
Sequence Specific Amplification Polymorphism (Pa hinh khuéch
84 | S—SAP N A
dai trinh tu dac hiéu)
85 SAM PL Selective Amplification of Microsatellite Polymorphic Loci
(Khuéch dai c6 chon loc cac locus da hinh vi vé tinh)
86 | SAS9.1. Statistical Analysis System 9.1 (Hé thong phan tich thong ké 9.1)
87 SCAR SequenFe Characterized Amplified Region (Vung khuéch dai dac
trung trinh ty)
88 SDA Strand Displacement Amplification (Chi thi nhan ban soi thay thé)
89 | SEDL Sé trong tai Pak Lik
90 SO Spike Orientation (Hudng moc cuia bong)
91 SR Sri Lanka
92 SRDN Sri Lanka trong tai Pong Nai
93 | SRGL Sri Lanka trong tai Gia Lai
94 | SS Spike Shape (hinh dang bong) ]
Sequence Specific Amplification Polymorphism (Pa hinh khuéch
95 | S-SAP - .
dai trinh tu dac hiéu)
Single Stranded Conformation Polymorphism (Pa hinh hinh dang
96 | SSCP :
soi don)
97 SSI Site Selected Insertion (Chén vi tri chon loc)
98 SSLp :iigr;g)le Sequence Length Polymorphism (Pa hinh d6 dai chuoi don
99 SSR Simple Sequence Repeats (Chudi lip lai trinh tw don gian)
100 | sTMs Sequer‘lce Tagged Microsatellite Site (Vi tri vi v€ tinh dugc gan thé
theo trinh tu)
101 | STR Short Tandem Repeats (Chudi l3p lai song song ngan)
102 | STS Sequence Tagged Sites (Cac vi tri gan thé trinh ty)
103 | T(U) Thymine (Uracine)
104 | TCVN Tiéu Chuan Viét Nam
105 | TH Type of hermaphroditism (Hinh dang hoa)
106 | QIA Qatar Investment Authority (Co quan dau tu Qatar)
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107 | TOV Type of Veining (Kiéu gan 14)

108 | ddRAD Do‘uble DigeAst IRZestrictiorZ Associated DNA (DNA phoi hop cat doi
nho men phan cat han che)

109 | UBC University of British Columbia (Pai hoc British Columbia)

110 | UK United Kingdom (Vuong quoc Anh)

111 | wud Microlite

112 | UPGMA Unyvelghted PaerGroup Mean Average (Trung binh ctia nhom cap
khong c6 trong sO)

113 | USD United States Dollar (b6 la Mi)

114 | VL Vinh Linh

115 | VNTR V;a“aple Number Tandem Repeat (Chuoi 1ap lai song song vai tan
s0 khac nhau)

116 | WLB Worm Lisis Buffer (B6 dém worm Lisis)

117 | yosTC Young (emerging) Orthotropic Shoot Tip Colour (Mau dinh choi

cay con)
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PAT VAN PE

1. TINH CAP THIET CUA DE TAI

HO6 tiéu (Piper spp.) 1a loai cay trong cé gia tri kinh té 16n ¢ Viét Nam. Nam
2022, dién tich tré)ng ho tiéu trén ca nudce la 131,8 nghin ha, xuét khau dat 2287
nghin tdn ho tiéu, v6i tong kim ngach xuat khau ting 3,5% so v6i ndm 2021. Viét
Nam chiém 40% san lugng va 60% thi phan ho tiéu toan cau, dong thoi ludn giir vi
thé s6 mot thé giéi vé san xudt va xuat khau (Hiép, 2021; Mai va cs., 2021;
Vietnambiz, 2023).

O Viét Nam gidng hd tiéu dugc trong phd bién trong san xuit co thé phan
thanh ba nhom 1a: tiéu 14 nhé gom tiéu S¢, Sé Pat do, tieu Vinh Linh, Tiéu Son, tiéu
Di Linh, tiéu Phu Qudc, tiéu Nam Vang; tiéu la trung binh thuong nhap ndi tir
Madagascar, An D6 va Indonesia nhu: giéng tiéu Lada Belangtoeng, gidng tiéu
Karimunda, giéng tiéu Kuching va giéng tiéu Panniyur; tiéu 14 1on gém c6 giéng
tiéu Sé M&, tiéu Trau Dat, trong ba nhém duge trong phd bién nhét 1a giong tidu
Lada Belangtoeng (Sung, 2001; Cudng va cs., 2021). Trong nhitng nim gan day, do
tinh hinh bién doi khi hau két hop véi viéc phat trién cdy ho tiéu vuot qua dinh
huéng va khong theo qui hoach nén tinh hinh sau bénh hai trén cdy ho tiéu xuét
hién ngay cang nhiéu, trong d6 c6 hai loai bénh gdy hai nghiém trong nhat 1a bénh
chét nhanh va bénh chét cham. Theo bao cao ctia Cuc Bao vé Thuc vat diu nim
2019, dién tich cay ho tiéu bi chét 1én t6i hon 10 nghin ha, nguyén nhan chu yéu l1a
do bénh gay hai, trong d6 bénh chét nhanh do nim Phytophthora va bénh chét cham
do tuyén tring Meloidogyne incognita dugc xem 13 bénh nguy hai nhat cho ciy hd
tiéu.

Theo céc nghién ciru cling nhu kinh nghiém trong ho tiéu trén thé gidi va ¢
Viét Nam, viéc phong trir tuyén tring gy hai trén cay ho tiéu bang céc loai thude
hoa hoc rat kém hiéu qua, gy tén kém va 6 nhiém moi truong (Youssef & El -
Nagdi, 2021). Bén canh dé, viéc str dung cac k¥ thuat luan canh vdi cdy trong va st
dung ndm Mycorrhizal arbuscular (Mandou va cs., 2023) hay st dung céc ché
pham sinh hoc dé phong trir tuyén trung ciing dd duoc céng bd (Xuyén, 2000;
Caillaud va cs., 2008; El - Nagdi & Youssef, 2015; EI - Nagdi va cs., 2019; Mhatre
va cs., 2019; Thuy va cs., 2019; Youssef & El - Nagdi, 2021; Lawal va cs., 2022;
Burns va cs., 2023; Bhat va cs., 2023). Viéc st dung ky sinh tring trong phong trir
tuyén trung ciing duoc nghién ctru (Rahanandeh, 2012; Mukhta & Pervaz, 2013;



Mukhta va cs., 2013; Saad va cs., 2022). Tuy nhién, phuong phap c6 hiéu qua nht
dé phong trir tuyén tring 13 st dung cac gidng tiéu khang bénh bén viing (Eapen &
Pandey, 2018; Ngoc va cs., 2021). Do d6, viéc nghién ctru chon tao gidng tiéu
khang tuyén trung 1a rat can thiét cho san xudt tiéu hién tai va twong lai. Cac gidng
dia phuong duogc sir dung trong cac chuwong trinh nhan giéng do chiing c6 tiém ning
mang céc tinh khang bénh va sau bénh thyc vat, cling nhu cung cip ngudn da dang
di truyén cho nhan gidng cay trong (Nas va cs., 2023). Tuy nhién, ho tiéu la loai cay
lau nam, viéc chon tao gidng méi theo phwong phap truyén thong mét rat nhiéu thoi
gian va cong suc dé chon loc dugc cac giéng mang cac tinh trang mong mudn, dic
biét 1a cac tinh trang chéng chiu duoc véi cac diéu kién thay d6i cua moi trudng
séng.

D3 c6 nhiéu cong trinh nghién ctru vé chon tao gidng cdy ho tiéu co chat
luong, hiéu qua, ning suat cao. Trong do6, gidng tiéu rung Nam My (Piper
colubrinum) va gidng trau khong (Piper betle) ¢ kha ning chdng chiu kha tét véi
nam Phytophthora capsici va tuyén tring Meloidogyne incognita (Hién va cs.,
2019) va c6 kha nang tiép hop t6t khi ghép véi ngon ghép 1a gidng tiéu Vinh Linh
(Piper nigrum) (Ngoc va cs., 2021).

Ngay nay v6i sy phat trién ciia nganh Cong nghé sinh hoc, céng viéc chon tao
giéng cay tréng méi da tré nén thun tién va dé dang hon, ddc biét 1a st dung céc
k§ thuat chi thi phan tir trong chon tao gidng c6 thé chon loc nhanh va chinh xac cac
tinh trang mong mudn, rat ngan thoi gian, ting ning suit, chon tao cac gidng theo
muc tiéu mot cach chinh xac vé mat di truyén cling nhu tiét kiém cong suc so voi
chon tao gidng truyén théng (Ta va cs., 2018). Vi vy, “Nghién ctru giong ho tiéu
(Piper spp.) khang Meloidogyne incognita biang chi thi phan tir & Viét Nam” 13
cap thiét nham chon loc dugc dong/giéng ho tidu khang tuyén tring phuc vu cong
t4c san xuét ho tiéu 6n dinh va bén virng. Trong nghién ctru ndy, cac giéng hd tiéu
chiu ung ciing duoc chon loc dé chon ra cac gidng thich hop véi diéu kién thuong

xuyén ngap ung cua Thira Thién Hué.



2. MUC TIEU CUA PE TAI
2.1. Muc tiéu chung

Nghién ctu dugc dong/gibng ho tiéu (Piper spp.) khang tuyén tring

Meloidogyne incognita bang chi thi phan tir & Viét Nam.
2.2. Muc tiéu cu thé

Pénh gia duoc da dang di truyén cua tap doan ho tiéu thu thap & Viét Nam
Chon duogc mot sé dong/gidng hd tiéu c6 kha ning khang tuyén tring M.
incognita va chiu ung

Phat trién duogc chi thi phan tir gitip nhan dang tinh khéng tuyén tring cua céc
dong/gidng ho tiéu.

Péanh gia duoc dic diém ra hoa cua mot sé dong/gidng hod tiéu loai P.
nigrum L. va kha nang lai tao véi loai P. divaricatum khang tuyén tring nham
tao dong/gidng hd tiéu méi cho Viét Nam

Chon loc dugc mot sb t6 hop ghép tiép hop t6t va co kha ning khang tuyén
tring

Pénh gia dugc kha ning sinh trudng va phat trién cua to hop ghép ho tiéu

khang tuyén tring trong diéu kién nha mang.

3. TINH MOI CUA DE TAI

Dinh danh thanh cong va danh gia duoc sy da dang di truyén bang hinh théi va
chi thi phan tir ciia cac dong/giéng hé tiéu thu thap & Viét Nam

Chon loc dugc mot dong/gidng ho tiéu loai Piper hancei (HUIB_PH30) va mot
dong/giéng ho tiéu loai Piper devaricatum (HUIB_PD36) c6 kha ning khang
tuyén tring M. incognita va chiu dng tét.

Phét trién dugc chi thi phan tir SCAR 30 — 360F1R2 lién két vai tinh khang tuyén
trlng ciia cay ho tiéu.

Pénh gia duoc dic diém ra hoa cua dong/gidng ho tiéu loai P. nigrum L. va
kha niang lai yéu giira loai P. nigrum L véi loai P. divaricatum khang tuyén
trang.

Chon loc duoc hai to hop ghép 1a tiéu HUIB_PH30 — tiéu Vinh Linh va tiéu
HUIB_PD36 — tiéu Vinh Linh tiép hop tét, c6 kha ning khang tuyén tring va
sinh truong, phét trién tot trong diéu kién nha mang.



Chuong 1
TONG QUAN CAC VAN PE NGHIEN CUU

1.1. CO SO LY LUAN CUA DE TAI
1.1.1. So lwgc vé tuyén tring Meloidogyne incognita
1.1.1.1. Gidi thiéu vé tuyén trimg M. incognita

Tuyén trung thudc chi Meloidogyne (Trinh va cs., 2019), ho Meloidogynidae,
bd Tylenchida, 14 mét trong nhing mam bénh chinh dugc tim thiy & nhiéu loai
khac nhau trén cay trong (Sikandan va cs., 2020; Yang va cs., 2020). Ching anh
huong dén chat lugng va ning suét cua cac dong/giéng ho tidu. M. incognita vé mat
kinh té 12 mot trong nhing loai tuyén tring ky sinh thuc vat quan trong nhat trén thé
gidi do sy phan bd dia 1y ngay cang tang, pham vi ky chu rong va kha ning gay
bénh cua né (Nas va cs., 2023).

Meloidogyne incognita la mot trong nhitng loai gy hai vi kha nang gay thiét hai
16n, mirc d6 1ay nhiém 90% & Brazil va An Do. N6 1am giam sy phat trién ctia ho tiéu
& An P9 (Narayana va cs., 2018), Malaysia (Leong va cs., 2021) va Brazil (De Souza
Vva cs., 2021). Tuyén tring M. incognita 13 loai noi ky sinh bat budc séng hoan toan
trong r& cdy. Ching gay ra “té bao khong 16” trong cac md mach sau khi xAm nhép
vao 1é& cdy (Jones & Goto, 2011). Qua trinh xdm nhap cia tuyén tring gy gian doan
lwong nudc va chit dinh dudng qua ré cay, cac ndt sung dugc coi 13 bé chira thirc dn
dé dap tmg nhu cau dinh dudng ngay cang ting cta tuyén tring Cai trong giai doan
sinh san (Mhatre va cs., 2015).

Vong doi cia Meloidogyne incognita thuong tir 32 - 42 ngay ¢ nhiét do 25 -
30°C (Campos va cs., 1990). Cé khoang 1000 trimg trong mdt boc trimg cta M.
incognita. Nhiét do anh hudng rat nhiéu dén hoat dong cta tuyén tring M. incognita
dic biét 1a lac tring nd. Trang cta M. incognita ng t6t nhit trong nude ¢ 25°C
(Mustika, 1990). Vong doi cua tuyén trung ching bat dau tir trimg, sau do 13 ba giai
doan vi thanh nién (thir hai/J2, thir ba/J3 va thir tu/J4) cudi cing phat trién thanh con
duc hodc con céi truong thanh (Moens, 2009). Vong doi cia cac loai tuyén trung anh
hudng nhit 14 19 ngay dbi voi M. arenaria, 15 ngay dbi voi M. incognita va 17 ngay
d6i véi M. javanica ¢ 30°C (Davila - Negron & Dickson, 2013). Theo tai liéu, M.
enterolobii truong thanh trong 24 - 28 ngay & 1é 6i (Psidium guajava), trong khi ¢ ré
6t xanh (Capsicum spp.) vong doi cua loai nay dugc chi dinh 1a 28 ngay
(Ashokkumar va cs., 2019; Marques va cs., 2020). Tuyén trung M. incognita ¢ sb



lugng con cai nhiéu hon con duc, tring dugc dé thanh ting bao boc va nd ra thanh
tuyén tring non. Tuyén tring M. incognita sinh san don tinh, mic du con duc thudng
tap hop lai & giai doan cudi dé dan du con cai (Whitehead, 1997).

Céc loai tuyén trang Radopholus similis, Trophotylenchulus piperis, M. piperi va
M. incognita tin cong ré& ho tiéu (Piper nigrum) & An D6. Tai Brazil, két qua kiém tra
cho thay M. incognita, M. arenaria, M. javanica, Xiphinema ifacolum, Hoplolaimus
seinhorsti anh huong dén sinh truéng ho tiéu. Chiéu cao cdy va su phat trién ré déu bi
trc ché boi tat ca cac loai tuyén trung, trong do6 14 ctia cAy vang va cdi coc khi bi H.
seinhorsti va M. incognita tin cong (De Souza va cs., 2021).

Tuyén trung thudc gidng Meloidogyne 1a nhom tuyén tring ndi ky sinh cd
dinh gay sung r&, gy thiét hai kinh té va c6 mat trén khap thé gisi. Ching c6 kha
nang ton tai & cac ving on doi (Rusinque va cs., 2022). Au tring tudi 2 sau khi da
xam nhép vao ré s& di chuyén tdn cong vao dinh sinh trudng, lam phan héa té bao
dinh sinh truong cua dinh ré va cu tra tai mo phan sinh, sau d6 chung tiét ra enzyme
dé gay bién d6i mo ré va hinh thanh nén cic ndt sung dinh dudng cho tuyén tring.
RéE cay sau khi bi nhiém tuyén trung s€ bi tdn thuong, ré tao thanh cac u cuc lam
cho vang 14, coi coc va gy chét. Chiing c6 tinh da dang cao véi hon 111 loai ¢6 kha
nang ky sinh trén nhiéu loai cdy trong khic nhau, (Humphreys - Pereira va cs.,
2014). Cac loai tuyén tring c6 phd vét chi rong, c6 pham vi phan bd rong trén toan
cau, dic biét 1a cac vung Nam, Trung M§, Chau Phi va Chau A trong do6 cé Vit
Nam (Duyén va cs., 2016; Linh & Hop, 2017). Ngoai ra, cac cudc thao luan toan
dién hon vé su tién hoa, da dang va co ché 1ay nhiém cta tuyén trang cling da duoc
thyuc hién (Smant va cs., 2018).
1.1.1.2. Phdn logi tuyén triing

Mot s6 nghién clru trong nudc vé thanh phan loai, s6 lugng quan thé, pham vi
ky chi va bién phap phong ngira di duge cong bd. Theo Chau, N. N, ¢6 5 loai tuyén
trung thudc giébng Meloidogyne dugc tim thiy ¢ Viét Nam la M. incognita, M.
javanica, M. graminicola, M. cynariensis va M. arenaria. Trong d6 loai M.
incognita ky sinh gy hai trén rat nhiéu loai cdy trong khac nhau nhu: ca chua,
thudc 14, nghé, gimng, tau bay, cd, bi d6 (Chau & Thanh, 2000).

Nghién ctru cua Xuyén, N. T, (2000) da ghi nhan 3 loai M. incognita, M.
arenaria va M. javanica 1a nhiing loai gay hai pho bién cho cic loai cay trong chi
yéu & Ha Noi. Chau, N. N, (1995) nghién ciru trén 6 loai ciy thudc tai Quang Ninh:
tau bay (Crassocephalum crepidioides), rau meéo (Orthosiphon stamineus), nghé



vang (Curcuma longa), hoai son (Dioscorea persimilis), kim tién thao (Desmodium
styracifolium) va kim ngan (Lonicera japonica) da thu dugc 3 loai tuyén trung 1a M.
incognita, M. javanica, M. arenaria. Tai Hai Duong da nghién ctru dugc 2 loai
Meloidogyne trén cay ca rét. Theo Chau, N. N, (Chau, 1995a), nghién ciru thanh
phan tuyén trung ky sinh thuc vt trén cac ving trong rau tai Nam Dinh d3 cho thiy
su hién dién loai M. arenaria ky sinh trén 5 loai cay rau la chudi, lac, bi, dua chudt,
dén com va M. incognita ky sinh trén 12 loai cdy rau mau bao gdm ca rét, rau
muéng, ngo, bi, dua chudt, lac, chudi, khoai lang, rau dén, rau ngot, co.

Nghién ctru vé ho tiéu tai Cam Lo, Quang Tri cho thdy trong s6 12 giong
tuyén trung dugc phat hién, Meloidogyne spp. 14 phd bién nhat. Mat do ca ching
cao nhat vao thang 2 (mua nhiéu, dd 4m cao thich hop chochlng di chuyén, tim
kiém thtrc 4n va sinh san) va giam manh vao thang 10 (Ha va T6én, 2011). Linh, L.
T. M, (2019) di phan tich 50 quan thé tuyén trang Meloidogyne spp. trong 17 loai
cay chu khac nhau & Tdy Nguyén va ghi nhan dugc 07 loai Meloidogyne la M.
incognita, M. javanica, M. arenaria, M. graminicola, M. enterolobii, M.
daklakensis (loai méi) va M. cynariensis di dugc cong bd trude d6 & Lam Pong.

Tuyén tring Meloidogyne thu dugc tir & ciy tiéu dai Java la Paratylenchus
nanus, Meloidogyne spp., Rotylenchulus reniformis va Coslenchus cancellatus.
Tuyén trung c6 quan thé cao nhit ¢ Saronggi 1a P. nanus véi tong sd 165 tuyén
tring trén moi 10 g ré (Aimanah & Munif, 2022).
1.1.1.3. Tdc hai ciia tuyén tring

Tuyén trung gay giam 15% san luong ciy trong hang nim wdc tinh thiét hai
100 - 157 ty USD trén toan thé gisi. Do mdi quan hé phurc tap giira thuc vat, tuyén
tring, sinh vat dat va dat nén rat kho thu thap dir liéu vé cac ton that dén nang suat.
Tuyén trung 1a mot trong nhitng yéu t han ché chinh trong s6 cac yéu tb gy stress
sinh hoc, gy thiét hai vé ning suét 1én téi 15 - 35% (Abd - Elgawad & Askary,
2015). Tuyén tring da duoc xac dinh 1a nguyén nhan chinh khién san lugng cay ho
tiéu giam (Thuy va cs., 2012). Bénh chét cham 1a do sy két hop cia tuyén tring va
thiéu hut dinh dudng & nhiéu ving trong tiéu (Naik va cs., 2017). Tuyén tring xam
nhap két hop véi cac sinh vat giy bénh thir cap nhu nam va vi khuan lam gay hai
dén cay trong (Abd - Elgawad & Askary, 2018; Mitiku, 2018). Quan trong hon, chi
0,2% s cay tréng bi nhiém bénh dugc nghién ctru dé tim ra cach khic phuc nhitng
ton that do tuyén trung giy ra (Pervez & Eapen, 2015). Mdi quan hé cta tuyén trung
M. incognita véi cdy tiéu lan dau tién duoc quan sat thay vao nim 1918 (Butler,



1918). Tuyén tring co tic dong gay bénh tdng hop trén thue vat, 1am cho ciy bi héo
va ting su e ché dinh dudng. San lugng hd tiéu giam 1a do qua trinh tong hop cia
tuyén tring va nim gy ra sy sut giam 16n vé ning sut (Usman va cs., 2020).

Tuyén trung Meloidogyne duoc biét dén 1a mét trong nhitng tic nhan gy hai
chinh cua cac vung trong rau, ciy thudc va cac loai cdy trong khac. Trén hd tiéu,
nhom tuyén tring nay 1a mot nguyén nhan chinh gdy bénh “chét cham” va bénh
“chét nhanh” & mot sd ving trong cdy. Cu thé 13, ching gy hoai tir ré, vang 14 va
tan cay chét trén cy ho tiéu (Kumar va cs., 2018; Brooks, 2021).

Meloidogyne spp. c6 lién quan dén viéc giam su phat trién caa hd tiéu & An
Do (Narayana va cs., 2018), Malaysia (Leong va cs., 2021) va Brazil (De Souza va
CsS., 2021). Muoi con non trong diéu kién mot cay/chau co thé lam giam 16% tdc do
ting truong cua ho tiéu. Tai Brazil, két qua kiém tra cho thdy M. arenaria, M.
incognita, M. javanica, Hoplolaimus seinhorsti, Xiphinema ifacolum anh huéng dén
sinh truong cta hd tiéu. Chiéu cao cdy va su phat trién cia r& déu bi wrc ché boi tat
ca cac loai tuyén trung, noi 14 ctia cdy cdi coc bi tin cong véi H. seinhorsti va M.
incognita gay vang la (De Souza va cs., 2021).

Tuyén trung (M. incognita va Radopholus similis) c6 thé két hop v&i cac ndm
Fusarium sp., Pythium sp., Rhizoctonia sp., P. capsici va rép sap
(Pseudococcus spp.) dé gay bénh. Tuyén trung M. incognita, rép sap s& duc vét
thuong & 1&, tir d6 tao diéu kién cho cac loai ndAm dé xam nhép qua vét thuong. Biéu
hién ban dau cta ciy tiéu la sinh truong rat cham, 14 dan chuyén sang mau vang, s&
rung dan tir dudi gde 1én ngon, gdc va ré bi thdi (Ton va cs., 2015).

Theo Winoto-s, R, & Sarawak, Malaysia, bénh vang 14 v6i biéu hién 14 mat
diép luc, cay coi coc va co triéu chung thiéu dinh dudng nghi€ém trong la do su két
hop gitta nam Fusarium solani va M. incognita. Trong diéu kién kho han va dat
nghéo dinh dudng s€ lam cho triéu ching bénh tang thém (Winoto-s, 1972).
Meloidogyne spp. la mot trong nhitng nguyén nhan chinh gay ra bénh vang la va
1am giam ning suét cay ho tiéu (Quyén va cs., 2019). O cac quc gia trong tiéu trén
thé gidi, tuyén tring Meloidogyne spp la tac nhan gay thiét hai rat 16n.

O nhiéu ving nong nghiép trén thé gidi, tuyén tring da giy ra tac hai 16n dén
san xuat néng nghiép. Tuyén trung thudc hai chi Meloidogyne va Pratylenchus la
nguy hiém nhét, chling 1am giam nang suét va chat lugng cay trong, gian tiép giy ra
thiét hai kinh té dang ké (Sikandan va cs., 2020; Yang va cs., 2020). M. incognita,
M. piperi, Rhadopholus similis va Holicotylenchus spp. thudng phé hoai ré ho tiéu &



Kerala (Nisha va cs., 2019; Subila & Suseela Bhai, 2020) vdi M. incognita la loai
phd bién nhit (Ravindra va cs, 2013).
1.1.1.4. Bién phdp quan Iy tuyén tring

Tuyén tring 1am giam tdc do ting trudng, ning suit va chét luong. Con non &
giai doan thir hai xdm nhép vao ré vat chu va tao nén nhing vi tri nét sung do tuyén
tring tiét ra protein tic dong. Meloidogyne incognita c6 thé dugc kiém soat bang
thudc diét nAm mdc, chit kiém soat sinh hoc, tinh dau thuc vat va céac giéng cay
trong khang bénh dang phat trién.

Bién phap phong trir tuyén tring 13 tron Ethoprophos véi dat dong bau. Khi
bénh xuit hién, st dung céc hoa chit bao vé thuc vat. Cytokinin pha néng do 0,1%
tuéi quanh gbc, Thiophanate - Methyl nong do 0,1% phun déu 1én cay trong,
Benomyl 17% + Zineb 53% & nong d6 0,1% phun 1én cdy dé phong trir nAm bénh
(T6n va cs., 2015). Thude diét tuyén trung khong con dugc phép st dung hoic bi
cAm & nhiéu noi trén thé gidi vi cac nguy co méi trudng, doc ddi véi con nguoi va
cac sinh vat Khac, cling nhu han ché dén qua trinh nhan gidng hd tiéu (Desaeger va
cs, 2020; Hassanin va cs., 2020). Cac nha nghién ctru dang tip trung tim kiém céc
giai phap thay thé phu hop cho thudc diét nematic dé quan 1y hiéu qua M. incognita.
Tuy nhién, viéc quan ly M. incognita hiéu qua va tiét kiém van con 1a mot thach
thire 16n (Subedi va cs., 2020).

Céc hop chit tir nhién than thién véi méi truong co thé ¢ hoat tinh diét tuyén
triing, bao gém céac peptide co hoat tinh sinh hoc (Saad va cs., 2020a; El - Saadony
va cs., 2021a; El - Saadony va cs., 2021b; Saad va cs., 2020a), chiét xuét
polyphenolic (Saad va cs., 2020b; Saad va cs., 2021a; Saad va cs., 2021b), tinh dau
(El - Tarabily va cs., 2021, Abd EI - Hack va cs., 2022; Alagawany va cs., 2021) va
vat liéu nano (EI - Saadony va cs., 2021c; EL - Ashry va cs., 2022).

Kiém soat sinh hoc 1a mot giai phap thay thé hiéu qua vé chi phi va chap nhan
duoc vé mit méi truong, cling nhu bao vé cy trong an toan hon dé chéng lai su
xam nhiém cua tuyén trang (Mhatre va cs., 2019). Trong d6, kha niang sinh vat bén
trong dat bi e ché, hiéu qua cua mam bénh, vi khuan noi sinh va co hdi quan ly
sinh hoc ddi véi Meloidogyne spp va cac yéu té giy cang thang khac 14 rat cao
(Hallmann va cs., 2009; Desoky va cs., 2020b). Do do, viéc str dung cac bién phap
tu nhién ndy an toan hon, than thién véi mdi truong va hiéu qua hon so véi cac
cong thic hoa hoc va han ché sy 1ay lan cta dich bénh (El - Saadony va cs., 2020;
Swelum va cs., 2020). Nhiéu nghién ciru da chi ra rang nhiéu vi sinh vat nhu vi



khuén va ndm, c6 thé duoc st dung lam tac nhan kiém soét sinh hoc chéng lai tuyén
tring trong nhiéu loai cy trong (Rahanandeh va cs., 2012; Mukhtar va cs., 2013).

Trichoderma, Mycorrhizal va nim ndi sinh 1 nhiing loai nAm s¢i chinh dugc st
dung dé khang tuyén tring. Chung c6 thé 1am giam thiét hai do tuyén trung ky sinh
trén thue vat bang cach tao ra cac enzym ly giai, khang sinh va ky sinh. Chang giam
thiéu su canh tranh vé khong gian va tai nguyén bang cach tang kha ning hap thu
chat dinh dudng va nudc, hodc bang cach sira doi hinh théi ré va/hodc cac tuong tac
vung ré, gitp ich cho su phat trién ctia cay trong. Nam soi c6 thé tao ra tinh khang
tuyén tring bang cach kich hoat co ché bao vé thuc vat qua trung gian hormone (axit
salicylic va jasmonic, strigolactones). Thay ddi qua trinh van chuyén cac thanh phan
bao vé hoéa hoc hoic tong hop cic chat chuyén hoa thir cdp va enzym ciing co thé
tang kha ning phong vé cua thuc vat. Str dung ndm soi chdng lai tuyén 1a mot chién
luoc kiém soat sinh hoc day hira hen trong néng nghiép (Lawal va cs., 2022).

C6 nhiéu loai nAm c6 kha ning tiéu diét tuyén trung di dugc thir nghiém nhu:
Dactylella oviparasitica, Arthrobotrys oligospore, Monacrosporium
gepgyropagum, Verticillium chlamydosporium. Bic biét, khi phbi hop giita ndm véi
vi khuan Pasteuria penetrans thi hiéu qua phong trir M. incognita ting 1én rd rét
(Xuyén, 2000; Lawal va cs., 2022; Burns va cs., 2023). Trong sb6 cac loai nAm ky
sinh, nAm Paecilomyces spp. nhan duoc nhiéu sy quan tdm va cha ¥ nhét do tinh ky
sinh cao cua no tiém ning va kha ning phong trir tuyén trung ky sinh thuc vat.
Chung Paecilomyces sp. trong nghién ctru thi ¢6 hiéu luc cao trong viéc tc ché su
nd trimg va kha nang gy chét cao d6i voi M. incognita (Caillaud va cs., 2008).
1.1.2. So lwgc vé cdy hé tiéu
1.1.2.1. Gidi thiéu vé cdy ho tiéu

Hb tiéu (Piper nigrum L.) 13 loai cay than leo 1au nam thudc ho Piperaceace,
co nguén géc tir An P9, sau d6 duogc du nhap dén cac nude nhiét d6i Chau A, Chau
My nhu Indonesia, Viét Nam, Brazil,... H6 tiéu thuong duoc goi 12 vua ctia cac loai
gia vi dugc st dung nhiéu nhat trén thé gidi (Khew va cs., 2020; Dongare va cs.,
2023). Bén canh d6 ho tiéu con duoc st dung trong y hoc dé chita tri mot s6 bénh
nhu cam cim, xung huyét, viém khop,...(Wang va cs., 2017). Ho tiéu da duoc du
nhap vao Pong Duong tir thé ky XVII. Dén thé ky XVIII, ho tiéu bat dau phat trién
manh khi mot sé nguoi Trung Hoa di dan vao Campuchia va dugc dua vao Pdong
bang Song Ciru Long qua ngd Ha Tién, tinh Kién Giang. Sau d6 chung phat trién
sang c4c tinh & mién Trung nhu Quang Tri, Thira Thién Hué,...(Téan, 2001).



Hb tiéu 1a cay trong co gia tri kinh té cao va dién tich ngay cang dugc mé rong.
Tuy nhién, vi¢c md rong di¢n tich da va dang gap nhiéu kho khin do sdu bénh hai.
Theo danh gié cta cac nha khoa hoc, bénh vang 14 chét cham trén ho tiéu do su két hop
gifta tuyén tring Meloidogyne spp va ndm Fusarium spp gay ra (Koshy va cs., 2005).

Gidng voi hau hét cac loai thuc vat hat kin khéc, chu ky song cua hd tiéu bit dau
dudi dang cac bao tir duc va cai. Cac bao tir duc va cai ndy tao ra nhj va nhuy dé tham
gia vao qua trinh sinh san hitu tinh. Sy tao giao tir c6 kich thudc cuc nho va phat trién
bén trong hoa dudi dang vi bao tir (phin hoa) hodc dai bao tir (nodn). Cac vi bao tir (nhi
chira phan hoa) duogc giai phong va ¢ nhiéu cach khac nhau dé dén dau nhuy cta hoa
(chinh n6 hoc ciia ciy khéac). Hat phan sau khi niy mam s& theo 6ng nhuy dén két hop
v6i noan dé phat trién thanh hop tir trong tai phoi. Khi tai phoi ndy phat trién, no s&
duoc bao boc boi bau hoa. Pidu nay tao thanh mot 16p vo hat trén phoi va dan dén hat
duoc bao phi. Hat gidng nay cudi cing s& duoc giai phong khoi cy va cé thé duoc
phat tan nhd cac loai chim 3n qua hodc tham chi 1a gi6. Sau khi dén ving dat mau md
gan d6, hat giéng nay c6 kha niang ndy mam va hinh thanh ciy méi.

Piper nigrum khong thé khong ton tai don doc ma thay vao d6 phu thudc rat
nhiéu vao cac sinh vét khic trong méi trudng xung quanh dé hd tro, sinh san va di
chuyén. La mét loai day leo than g6, hd tiéu sinh trudng va phat trién bang cach leo 1én
céc cau trac thang dimg 16n hon gan d6, thuong 13 cac than ciy va mit da gan do. Phat
trién theo chiéu doc 1a diéu can thiét dé thu duoc luong anh sang mat troi tdi da va
tranh bj 14n 4t boi cc thuc vét canh tranh gan d6 (Haggerty va Crosse, 2011)
1.1.2.2. Vai tro, tdc dung ciia cdy ho tiéu
Tiéu 1a loai cdy trong 14u nam, ¢ gi tri kinh té cao. C4c ung dung cua ching Ia:

- Chat gia vi: Ho tiéu da tro thanh gia vi pho bién trén thé gisi, voi vi cay,
néng, mui thom hap dan nén rat thich hop trong ché bién mon an.

- Trong y dugc: tiéu co tac dung kich thich ti€u hoa, gitip an ngon miéng do cd
piperin, tinh dau va nhwa c6 mui thom, néng, cay. Ngoai ra, tiéu con cd tac dung
lam am bung, dung véi gimg dé chira tiéu chay, 6i mira khi an moén an la, dung véi
hanh 14 trong chéo gilp giai cam,... Tuy nhién, néu ding qua nhiéu, co thé gay tao
bon, viem duong tiéu, kich thich niém mac da day, gay sot va tiéu ra mau.

- Trong c6ng nghiép huong li¢u: piperin ¢ hat tiéu dugc thuy phén thanh acid
piperic va piperidin. Sau dé, oxy héa acid piperic bang permanganate kali (KMnO,)
dé thu nhan piperonal (heliotropin nhan tao) c6 mui huong twong tu heliotropin va
coumarin, dung dé thay thé cac huong liéu trong cong nghiép nuéc hoa.

10



- Trur cdn tring: dich chiét tir hd tiéu xay tirng duoc tam vao da trong khi thuoc
dé tranh con trang phé hoai, nhung tir khi xuét hién cac thuc héa hoc cong dung
nhanh va ré tién thi tiéu khéng con dugc sir dung trong linh vuc ndy (Hoa, 2001).

Cay tiéu rat phd bién trong cac hé théng y hoc cb truyén do tinh chat duoc 1y
da dang cta chung va it tac dung phu. Piper nigrum L. chira mot alkaloid cay nong
"Piperine" duoc biét 1a c¢6 nhiéu tic dung duoc Iy nhu 1am ting tac dung cua nhiéu
loai thudc va chét dinh dudng bang cach trc ché cac enzym chuyén hoa khic nhau.
P. nigrum L. va “Piperine’’ &c ché cac hoat dong dugc 1y da dang nhu ha huyét ap,
chdng két tap tiéu cau, chit chong oxy hoa, chong khdi u, chdng hen, giam dau,
chdng viém, chdng tiéu chay, chdng co thit, chéng tram cam, diéu hoa mién dich,
cac hoat dong chéng co giat, chéng tuyén giap, khang khuan, khang ndm, bao vé
gan, diét con trung va au trang (Damanhouri & Ahmad, 2014).

Ham luong tinh dau va cac chat chuyén hoa thr cip, chiang han nhu flavonoid,
alkaloid va saponin trong cy ho tiéu (Piper nigrum L.), duoc biét 1a co tac dung trir
sdu, giup phong trir bénh st xuat huyét ¢ Indonesia (Qurota'ayun va cs., 2022).
1.1.2.3. Péc diém hinh thdi cdy ho tiéu

Duéi ddy 1a ddc diém hinh théai caa loai Piper nigrum da truong thanh voi day
du cac bd phan sinh trudng va sinh san.

% Hé thong ré&: Thuong gom tir 3 - 6 ré cai va mot chim ré phy & dudi mat
dat, trén dt than co ré bam. Dé ré cai an sdu, cay chiu han tét va ré phu phat trién
tbt, hut duoc nhiéu chat dinh dudng thi phai thuong xuyén cai tao dat duogc toi xop,
ting ham luong man. Chi cin ung nudc 12 - 24 gid thi bo ré cay tiéu da bi ton
thuong dang ké va c6 thé dan t6i viéc hu thdi, day tiéu co thé bi chét dan.

- R& coc: Cay ho tiéu trong bang hat s& ¢6 ré coc dam sau xudng dat dén 2,5
m, v&i nhiém vu chinh 1a hut nuéc.

- R& céi: 1am nhiém vu chinh 1a hat nude. Dbi voi cay tiéu trong bang giam
canh, sau khi trong dugc 1 nam, cac ré cai co thé an sau dén 2 m.

- R& phuy: Céc ré phu moc thanh chiim rat day dic, phat trién theo chiéu ngang,
phan bd nhiéu nhat ¢ d6 sau 15 - 40 cm, 1am nhiém vu hat nudc va hat chat dinh
dudng trong dat dé nudi cay. Ré tiéu thudc loai hao khi, khdng chiu dugc ngap Ung.

- R& bam: Moc ra tir cac dbt than ¢ trén cao, 1am nhiém vu chinh Ia gidp cay tiéu
vuon 1én cao nhd bam vao chodi, vach tudng,... Kha ning hit nudc va hit chat dinh
dudng cua ré bam rat kém, gan nhu khong dang ké (Hoa, 2001; Nam & Loang, 2001).
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< Than, canh, 1a: Tiéu 1 thudc loai than thao mém déo, phan thanh nhiéu
ddt, mdi dot co mot 1a don, hinh trai tim, moc cach. O nach 14 ¢c6 cac chdi ngu co
thé phat sinh thanh cac canh tuoc, canh luon, canh 4c (canh cho trai) tiy theo giai
doan phat trién cua cay tiéu.

- Canh tugc (canh vuot): phét sinh tir mam nach ¢ cac cdy tiéu dudi 1 tudi.
Ddi véi cdy truong thanh, canh tuoc phat sinh tir cic mam néach cua canh than chinh
phia dudi thap cua tru tiéu, va thuong Ia canh cap 1. Chlng c6 géc phan canh nho
(duéi 45°), moc twong ddi thang, sinh truéng manh, ding dé giam canh nhan giéng.

- Canh luon: Canh phat sinh tir mam néach gan sat géc caa bo khung than chinh
& tiéu truong thanh. Pic trung cia canh lwon 1a c6 dang bo sat dat va 16ng rat dai.
Canh luon ciing dugc dung dé nhan giéng véi tudi tho dai, ning suat cao nhung ty
18 séng thap va cy thuong ra hoa cham hon so véi canh tugc.

- Canh cho trdi (canh ac hoac canh ngang): la nhitng canh mang trai, thuong
phét sinh tir mam néch cua cay tiéu hon 1 nam tudi. Chlng c6 goc phan canh 16n,
moc ngang, 6 dai canh thudng nho hon 1 m, canh khuc khuyu, 16ng rat ngan va da
s6 1a canh cap 2 tro 18n. Néu dem giam thi canh ciing ra ré, cho tréi rat sém. Nhung
néu 16ng d6t khdng cd hoic rat it ré bam thi cay phat trién cham, khong leo ma chi
moc thanh bui, cAy mau cbi va ning suat thap (Hoa, 2001; Nam & Loang, 2001).

% Hoa, qua: Ciy tiéu ra hoa dang hoa hinh gié, treo lung lang, dai 7 - 12 cm
tiy theo giéng tiéu va diéu kién chdm soc. Trén gié hoa c6 trung binh 20 - 60 hoa,
xép thanh hinh xodn dc va 1a hoa ludng tinh hodc don tinh. Trai tiéu 1a loai trai
hach, khong cudng va mang 1 hat hinh cau. Tir khi ra hoa diy du cho dén khi trai
chin kéo dai tir 7 - 10 thang chia thanh 3 giai doan sau:

- Hoa ty xuat hién day du dén khi hoa no thu phan: 1 - 1,5 thang.

- Thuy phan, phaét trién trai (4 - 5,5 thang): Giai doan nay tiéu 16n nhanh vé kich
thude va trai dat do 16n t6i da. Giai doan nay tiéu can nude va dinh dudng nhat.

- Tréi chin (2 - 3 thang): O giai doan nay hat bat dau phat trién, dat duong kinh
t6i da. Trai tiéu thuong chin tap trung vao thang 1 - 2 trong nam, doi khi kéo dai dén
céc thang 4 - 5 do céc Iira hoa tré va tly theo giéng (Hoa, 2001; Nam & Loang, 2001).
1.1.2.4. Phdn b6 ciia ho tiéu

Cay ho tiéu c6 nguon goc tir An Do, sau d6 dugc du nhap dén cac nuéc nhiét
déi nhu Brazil, Indonesia, Malaysia, Thai Lan, Sri Lanka va Viét Nam. Ngay nay,
mac du cay ho tiéu c6 thé dugc tim thay ¢ hau hét cac nudc nhiét d6i, nhung ving
san xuat ho tiéu chinh chi tap trung & mot s6 nuéec Nam A, Pong Nam A va Brazil.
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Ho tiéu duoc trong phé bién ¢ nhiéu noi trén thé gidi nhu An D6, Brazil, Indonesia,
Malaysia, Sri Lanka, Viét Nam va Trung Qudc (Xuyén va cs., 2019).

Theo Subha, S. P, hé tiéu (Piper nigrum L.) dugc trdng khoang 137.378 ha ¢
An D9, vé6i ning suat duoc danh gia 1a 61.000 tin trong nim 2019 - 2020 (Subha &
Balamurugan, 2020). Karnataka san xuét phan 16n ho tiéu ¢ An D6, noi dugce danh
gia cung cap khoang 30 nghin tan tiéu hang nam (Statista, 2021).

Mudi gibng hd tiéu quan trong di dwoc xac minh 1a Semongok Aman,
Kuching, Semongok Emas, Semongok Perak, Semongok 1, Nyerigai, An D,
Lampung Daun Lebar, Sarikei va Yong Petai. C&c tinh trang dinh tinh va dinh
luong khac biét cua tirng gidng da dugc chi ra dé hd tro nhan dang gidng. Mau tiéu
ban kho cho muoi gidng ciing da dugc chuan bi va ky gui tai phong tiéu ban dat tai
bai hoc Malaysia Sarawak va cac ban sao tai Malaysia Pepper Board, Kuching. Su
phan bé cua ting gidng ciing da duoc ghi nhan (Chen & Tawan., 2020).

O Viét Nam, cac giéng hd tiéu duoc trong 1 gidng nhap ndi va dugc nhin
gidng vo tinh nén it phong phu trong quin thé gidng, mdi ving trong tiéu chinh
thudng chi c6 vai gibng pho bién. Theo Trinh, P. H, ciy hd tiéu bat dau duoc trong
& ving Ha Tién nudc ta vao dau thé ky thir XIX, sau d6 trong & cic ving Dong
Nam Bo va Bic Trung B9, & tinh Quang Tri 1a cac vung hd tiéu c¢6 do cao so voi
mit bién 12 100 mét. Trong d6, cac gidng tir Campuchia va mot sé giéng dia
phuong khong rd ngudn gdc duoc trong trong thoi diém nay (Trinh va cs., 1988).
1.1.2.5. Cdc giong ho tiéu dang dwge san xudt

O Thai Lan c6 4 giéng tiéu phd bién 1a Antique, Ban Keow, Prang Thi va
Prang Thi Bai yick. Prang Thi Bai yick c6 ning suit cao nhat, Ban keow c6 ning
suat trung binh (Ravindran, 2003). Tai Indonesia c6 6 gidng tiéu dugc trong phd
bién 1a Bulok Belantung, Jambi, Kerinci, Lampung Daun Lebar (LDL), Bangka
(Muntok) va Lampung Daun Kecil (LDK) va luu giit 7 giéng tiéu 1a Petaling 1,
Petaling 2, Natar 1, Natar 2, Choenuk, LDK va Bengkayang. Indonesia c6 mdt sb
gidng tiéu c6 kha ning khang dugc sau bénh hai (George va cs., 2005).

Nam 2005, Vién Khoa hoc Ky thuiat Nong 1am nghiép Tay Nguyén, da thu
thap duogc 9 gidng ho tiéu (tieu Sé M@, Tiéu Trau, tiéu Tién Son, tiéu Loc Ninh, tiéu
Phu Quéc, tiéu Vinh Linh, tiéu Di Linh, tiéu Lada Belangtoeng, tiéu An P¢) theo
tén goi trong san xuat. Nam 2021, Thdy B. T. K. di dya vao hinh thai dé chia ho tiéu
thanh 2 dong: dong hé tiéu 14 nhé va 1a 16n. Dong tiéu c6 14 nho gom: tiéu Sé Pak Lak,
tiéu Pha Qudc, tiéu Vinh Linh thu thap & Pong Nam B¢ va Tay Nguyén. Dong tiéu co
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14 16n gom: dong tiéu Braxin trong & Binh Duong, dong tiéu An D6 trong ¢ Dong Nai
va dong tiéu Sri Lanka trong tai Gia Lai va Ddng Nai. Ngoai ra, sau khi phan tich di
truyén dua trén chi thi DNA barcode véi 3 ving gen MatK (Maturase K), psbA — trnH
(Photosystem 1l protein D1 — tRNA histidine) va rcbL (ribulose - 1,5 - bisphosphate
carboxylase/oxygenase large), da phan tach dugc 33 giéng tiéu thu thap tir cac ving Pong
Nam B9, Phti Quéc, Tay Nguyén thanh 4 dong: tiéu An D trong ¢ Pong Nai; tiéu Sri
Lanka trong tai Dong Nai; hd tiéu Braxin trong tai Binh Duong va giong ho tiéu Vinh
Linh trong tai cac ving di thu thap, gidng tiéu Sé Pak Lik va giéng ho tiéu Sri Lanka
trong tai ving Gia Lai (Thay, 2021).

O Viét Nam, ¢ nhiéu giéng tiéu khac nhau nhu: Tiéu Dat Do (Ba Ria), tiéu Tién
Son (Pleiku), tiéu Loc Ninh, tiéu Phu Quéc, tiéu Vinh Linh, tiéu Nam vang, tiéu Di
Linh,... C6 thé mot sb gidng tiéu co tén goi khac nhau & mot s dija phuong. TUy theo
kinh nghiém va truyén théng cta timg ving ma chon giéng pht hop. Nguyén tic chung
1a: chon cac vuon t6t, cay tot, khong mang cac ngudn bénh (dic biét 1a bénh do virus)
gay nén hoic khang bénh tot. Ton tai 3 dang gidng chil yéu & Viét Nam: Gidng tiéu 1a
cd trung binh, Gidng tiéu Sé va tiéu Trau (Stng, 2001):

- Gibng tiéu 14 ¢& trung binh: nguon géc co thé tir tiéu Lada Belangtoeng. Bao
gom: tieu Nam Vang, tiéu Phi Qudc, tiéu Loc Ninh, tiéu Vinh Linh,... Cac gidng
nay cé hat 16n trung binh, chiéu dai cham qua trung binh 1a 11 cm.

- Gibng tiéu Sé: chum qua ngan, 14 nho, mau xanh cua 1a khong dam nhu
giong tiéu Lada Belangtoeng, trung binh chiéu dai cua chim qua 1a 8 cm va hat nho
hon gidng tiéu c6 ¢ 14 trung binh.

- Tiéu Trau: chim qua dai, 14 16n, hat 16n nhung nang suat thap.

= Y LA

)
s

Hinh 1.1. Mot s6 giéng ho tiéu ¢ cac vang trong tiéu trong diém cua Viét Nam. A: tiéu
Trau, B: tiéu Sri Lanka, C: tiéu Sé Loc Ninh, D: tiéu Vinh Linh.
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Céc nghién ctu vé giéng hod tiéu bude dau di xac dinh dugc so bo vé hinh thai
cua cac giéng tidu trong tai Vit Nam. Theo Binh, D. T, thi bo gidng cay tiéu & cac
viing trong tiéu trong diém kha phong pht gdm cac gidng tiéu Vinh Linh, tiéu An
Do, tieu Lada Belangtoeng, tiéu Trau, tiéu Phi Qudc, tiéu Ha Tién, tiéu S¢ M, tiéu
Trung Loc Ninh, tiéu Cua va tiéu Dai,... (Hinh 1.1). Trong d6, cac giéng phd bién ¢
Pong Nam B9 13 tiéu Vinh Linh, tiéu Loc Ninh va tiéu An Do. Cac giéng phd bién
& Tay Nguyén la tiéu Vinh Linh, tiéu An Do, tiéu Sé M& va tiéu Loc Ninh, trong do
giong tiéu Vinh Linh cho ning suat cao nhat. Trong cac gidng tiéu duoc trong hién
nay, giéng tiéu Vinh Linh c6 kha nang thich nghi véi diéu kién Dong Nam bo, Tay
Nguyén va Quang Tri, it bi nhidm bénh chét nhanh, cho ning sut cao va chat luong
hat t6t. Gidng tiéu Lada Belangtoeng tuy cho ning suat, chat luong khong cao nhu
gidng tiéu Vinh Linh nhung chdng chiu sau bénh tét. Giéng tiéu An Do (Karimunda
va Panniyur) c¢6 uu diém sinh truéng khoe, chéng chiu sau bénh kha, ning suat va
chat lugng twong dwong gidng tiéu Vinh Linh (Cuc trong trot, 2012).
1.1.2.6. Cdc phwong phdp lai tao giong hé tiéu

Gidng dong vai tro rit quan trong, quyét dinh dén ning suét, chat luong va hiéu
qua san xudt trong sudt thoi ky 20 - 25 ndm cta cay ho tiéu. Gidng hd tiéu dang dugc
trong pho bién ¢ Viét Nam 1a gidng tiéu Vinh Linh, tiéu Lada Belangtoeng, tiéu An
Do, tiéu Loc Ninh. Trong do, tiéu Vinh Linh 1a giéng chu lyc, chiém trén 90% dién
tich trong trong ca nude (Triéu & Nhung, 2019). Trai qua thoi gian dai canh tac va
nhan giéng vO tinh tr hom than hoac hom luwon, cac giéng tiéu c6 biéu hién thoai hoa,
suy giam nang suét, chit luong va kha ning khang bénh. Do d6, dé cai thién dic tinh
ctia cac gidng hd tiéu va ting kha ning chong chiu sau, bénh hai thi phwong phap lai
tao 13 can thiét dé tao giébng méi va tang tinh da dang, phong pha vé ngudn gen.

Lai gidng ho tiéu thong qua hai phuong phéap 14 lai ty nhién va lai nhan tao.
Chon gidng thong qua thy phén ty do (lai ty nhién) ngdy cang pho bién va cho ning
sut rat tot (Triéu & Nhung, 2019). Tai Sarawark (Malaysia), da xac dinh dugc nam
kiéu gen day hira hen tir thé hé tht ba duoc thu phan tu do cua cac giéng tiéu
Balankotta, tiéu Cheriyakaniyakkdan va tiéu Kalluvally va da duoc du nhap tir An Do
sang Malaysia. Gidng tiéu Panniyur 2, gidng tiéu Panniyur 5, giéng tiéu ISR Sakthi,
gidng tiéu Panniyur 1 va giéng tiéu Panniyur 3 dugc dwa vao san xuét ciling thong
qua chon loc tir thu phrfm tu do. Cai thién dac tinh di truyén cua cay hd tiéu thong qua
lai nhan tao gém 3 budc: lya chon cay b me phat trién, Iwa chon céc thé hé con lai va

nhan gidng vo tinh cic thé hé con lai wu td nhat. Loai hd tiéu hoang daiP.
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divaricatum c6 ngudn gbc tir Puerto Rico, Nam My, thudc ho Piperaceae c¢6 khang
cach di truyén kha xa so voi giéng ho tiéu trdong P. nigrum L. (Rasphone va cs.,
2022). P. divaricatum la loai c6 kha ning khang bénh théi gbc do Phytophthora spp.
va tuyén tring M. incognita (Devasahayam, 2000). Vi viy, thong qua lai tao dé dua
tinh khang tir P. divaricatum vao dong/gidng tiéu trong trot loai P. nigrum nhim tao
ra dong/gidng ho tiéu khang Phytophthora va tuyén trung 14 rat can thiét.

MAS (Marker - Assisted Selection)

Cai thién chat luong bang phuong phap lai tao truyén théng s& mét nhiéu thoi
gian va tén chi phi nhiéu. Khi mudn chon giéng thi phai dung chi thi phan tir lién
két v6i tinh trang muc tiéu goi tat 1a MAS (marker assisted selection) 1 mot quy
trinh st dung chi thi phéan tir dé chon loc gian tiép ciia mot hodc nhidu yéu to quyét
dinh di truyén mét tinh trang quan trong, vu diém cta k¥ thuat nay 14 rat ngin dugc
thoi gian lai tao giébng va c6 thé cho két qua sau ba thé hé chon loc (Tanksley &
Nelson, 1996). MAS cho phép Iwa chon kiéu gen khong bi anh huong béi cac yéu td
moi truong. MAS cling 1am tdng hi€u qua cua cac lga chon vi n6 co thé duoc st
dung trong giai doan cdy gidng, né cling phan biét cac dong hop tir véi di hop ti,
lra chon cho mét sé dic tinh cung ldc (Mai va cs., 2014).

1.1.3. Cdc phwong phdp ghép dp dung trén cdy ho tiéu

Kho khin trong viéc chdng lai bénh do Phytophthora di dugc khic phuc bang
k¥ thuat ghép P. nigrum trén gdc ghép khang bénh. P. colubrinum. K§ thuat ghép P.
nigrum thong thuong trén P. colubrinum mat chin thang dén mot naim dé phat trién
mot canh ghép dé tré)ng trén déng rudng va can nhiéu lao dong, nudc tudi. Viéc
ghép canh ghép trén phan gdc ghép khong co ré va gbe ghép tao ré theo phuong
phap thity canh da duoc ching minh 1a ¢ thé tao ra cac to hop ghép c6 kha ning
sinh truong trén dong rudng trong 95 ngiy véi ty 1& hao hut thap (6,8%) va hiéu
suat stir dung nudc cao (117,7%) (Ajith & Rini., 2023).

Ghép ho tiéu (Piper nigrum) trén goc ghép P. colubrinum 1a mét k¥ thuat
dugc st dung rong rai. Pé danh gia anh huéng cua gidng va thoi vu dén kha ning
phuc hoi canh ghép, cac chdi bén cuia tim giéng P. nigrum dugc ghép trén gbec ghép
P. colubrinum. Két qua cho thay & tat ca cac giéng, thang 2 va thang 3 1a thoi ky tot
nhat dé tao canh ghép (Vanaja va nnk., 2007).

Nghién ctru cta Fan, R, (2020), cho thidy ham lugng lipid tong sé ¢ cac mau
khong ghép cao hon nhiéu so v6i cac mau ghép. Nguyén nhan c6 sy khac biét nay

nhiéu kha ning do ghép gidng tir nhiéu nguon khic nhau nén anh huéng dén qua
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trinh van chuyén mot sé chit dinh dudng, tuy nhién sy khac biét vé ham luong lipid
khong 16n. Dic tinh cia cac hop chit héa hoc chinh (caryophyllene, cyclohexene,
caryophyllene oxide, va isospathulenol), cac hop chit dé bay hoi va cdu hinh d& bay
hoi cua hai phuong phap xir 1y (cdy ghép va cay khong ghép) va ba mau duoc 1dy tir
mdi phuong phap cho thiy c6 rit it sy khac biét giita tat ca cac phwong phap xtr 1y.
Diéu nay chi ra rang viéc ghép it anh huong dén cac thanh phan mui thom cia hd
tiéu trang va nd co trién vong cho viéce trong P. nigrum L. (Fan va cs., 2020)

Theo Janani, P, (2009), hai loai P. colubrinum, P. hymenophyllum da duoc
danh gia kha ning ra ré, kha ning ghép thanh cong va ca co ché sinh héa tao ra kha
ning khang sinh hoc. Két qua cho thay, P. hymenophyllum co ty 1& ghép (62,21%)
cao hon P. colubrinum (56,65%) va giébng ghép Subhakara co ty 18 ghép cao hon
nhiéu (69,98%) so voi Banniyor-1 (48,85%). P. colubrinum va P. hymenophyllum
chéng chiu duoc voi F. Solani. Khi 1ay nhiém M. incognita, P. colubrinum, P.
hymenophyllum va Panniyur - 1 khang trung binh va nhiém bénh trong diéu kién
khong ghép. Trong khi P. colubrinum dat loai “khang”; P. hymenophyllum dat
“khang trung binh” trong diéu kién ghép. Cac nghién ciru vé sinh hoa vé tinh nhiém,
khang va mién dich cua cac kiéu gen d6i v6i P. capsici, F. solani, R. similis va M.
incognita cho thiy ham luong phenol ting gip doi trong ho tiéu (Janani, 2009).

Cdc b phin ciia to hop ghép:

Géc ghép: Puoc tao ra bang cach cit xién & dudi gbe canh ghép, vét cit cach
ddt cudi 1,5 - 2 cm, sau do tia bst 14 va tré)ng vao mdi bau 1 hom. Néu hom gém 4 -
5 mat thi 1 - 2 mat dé trén mat dat va cdm 2 - 3 mat xuéng dudi dit. Chon bau PE
den dai 23 — 25 cm, rong 15 — 17 cm, c6 duc 8 - 10 16 dé d& thoat nudc. Dat tréng
can phoi nang dé diét vi sinh vat gay bénh, tron 2 phan dat toi xop véi 1 phan phan
chudng 1 hoai, rdi bo sung 0,5 kg phan 1an/super 1an vao tron déu véi 200 kg hdn
hop dat va phan chudng. Ngoai ra, dat can duwoc xtr 1y ché pham vi sinh
(Trichoderma spp.) va hoa chét bao vé thuc vat chira Ethoprophos dé phong bénh.
Mubn hom tao ré& nhanh, it nhiém bénh thi trudc khi giam, hom can duoc ngam
ngap 30 phut trong nude duong (1-2%) cé bd sung Trichoderma spp., Pseudomonas
fluorescens, Azospirillum spp. Chi sir dung nhiing chéi phat trién manh, dong déu,
khong nhiém bénh dé lam gbc ghép (Ton va cs., 2015).

Chdi ghép: Choi ghép duoc chon tir gidng tiéu c6 ning suat cao (trén 3
tén/ha), chét lugng hat tbt (dung trong trén 550 g/L), thich nghi t6t voi diéu kién tu

nhién. Nguon goc cua choi ghép cé thé tir cay dau dong, tir veon nhan giong vo tinh
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cta ciy dau dong, cay giéng gdc. Néu khong c6 ciy dau dong thi ldy tir cay tiéu 2 -
4 nim tudi khoe manh, khong bi sau bénh, dac biét 1a bénh tiéu dién (do virus).
Chdi ghép thuong duogc cit vao mua mua tir day than, day luon khong quéa non hoic
qua gia. Khong sir dung cac doan day tiéu cach ngon 20 — 25 cm, cét cach gdc 40 —
60 cm, khong lam ton hai cdy me. Nén chon chdi ghép c6 dudng kinh 0,3 - 0,5 cm,
dai 8 — 15 cm, khong bénh, gém khoang 3 dbt. Chdi sau khi duoc cit can tia bo
phién 14 va gitr d6 twoi bang cach boc chung trong vai am, dit trong thung x6p duoc
day kin, bao quan noi thoang mat (Ton va cs., 2015).

Phwong phap ghép:

Ghép &p: Than gbc ghép duoc cit ngang bang dao ghép di khir tring (cit & vi
tri cach mat dat 30 - 40 cm), sau do vat xién phﬁn géc mot mat xién dai 2 - 3 cm.
béi véi choi ghép cling vat mot mat xién tuong ty, sau d6 ap hai mat cit vao nhau.
Nén dé cho mot bén mép vo caa chdi ghép khép voi goe ghép néu dudng kinh cua
hai miat ghép khac nhau. Bit kin toan b chdi ghép bang bang ni lon mong quén chat
tir dudi 1én trén. Mdi gdc ghép ghép 1 - 2 canh, dé lai 1 - 2 14 trén mdi canh va cit
bd nhirng canh con lai (Ton va cs., 2015).

Ghép ném: Cit ngang than gdc ghép cach mat dit khoang 30 - 50 cm bang
dao ghép di khir trung, r0i ché d6i gdc ghép thanh hai phan bang nhau dai khoang 3
cm. Vat xién hai bén chdi ghép thanh hinh ném. Sau d6, ddy chdi ghép vao vét ché
& gbc ghép. Khi dudng kinh cia hai mit ghép khac nhau thi nén dé cho mot bén
mép vo cua chdi ghép khép véi gbe ghép. Bit kin toan bd chdi ghép bang cach dung
bang ni lon méng quéan chat tir dudi 1én trén. Mdi gdc ghép tién hanh ghép 1 - 2
canh, dé lai 1 - 2 1a trén mdi canh, cét bo nhitng canh con lai (Tén va cs., 2015).
1.1.4. Chi thi phan tir
1.1.4.1. Dinh nghia cua chi thi phan tir

Chi thi phan tir hay chi thi DNA, 1a cac chi thi chi nam gan hay lién két véi
gen va khong c6 hodc it anh hudng dén kiéu hinh. Chi thi DNA 1a nhiing thay doi
trong DNA va duoc chia thanh nhiéu loai dua vao su khac nhau vé phuong phap, k¥
thuat xac dinh su da hinh (Thanh, 2014). Pay 1a cong cu hitu ich dé lap ban d6 di
truyén lién két tinh trang va chon gidng cdy trong. Hién nay, thong tin vé bo gen
chua dugc cung cép dﬁy du ¢ nhiéu loai thuc vat, do d6 chi thi phan tir c6 thé dugc
coi 1a cong cu dé danh gia da dang di truyén va xac dinh muc d6 loai hay dudi loai
mdt cach chinh xac. Tuy nhién, nguyén ly, ung dung, su khac nhau gitra cac loai chi
thi can phai duoc hiéu & dé Iya chon loai chi thi phu hop (Ha va cs., 2019).
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1.1.4.2. Cac loai chi thi phan tw

Dén cubi nhitg nim 90 cua thé ky XX, chi thi DNA dugc phat trién ddu tién
va bét dau duoc ung dung. Cac chi thi hién nay gff)m c6: da hinh d6 dai cac doan cit
han ché (RFLP - restriction fragment length polymorphism), chudi lip ngin lién ké
(STR - short tandem repeats) sd luong thay ddi cac chudi lap lai lién ké, sé luong
bién doi song song lap lai (VNTR - variable number tandem repeat), da hinh cau tao
soi don (SSCP - single stranded conformation polymorphism, vi tri chudi danh dau
(STS - sequence tagged site), da hinh DNA nhan ban ngau nhién (RAPD - random
amplified polymorphic DNA), vi tri trinh ty tiéu vé tinh duoc danh dau (STMS -
sequence tagged microsatellite site), ddu DNA nhan ban (DAF - DNA amplification
fingerprinting, chi thi trinh tu biéu hién (EST - expressed sequence tags), da hinh do
dai cac chudi don gian (SSLP - simple sequence length polymorphism), chudi da
hinh nhan ban duoc cit han ché (CAPS - cleaved amplified polymorphic sequence),
chi thi nhan ban soi thay thé (SDA - strand displacement amplification), chudi lip
lai don gian (SSR - simple sequence repeat), ving nhan ban chudi DNA dugc mo ta
(SCAR - sequence characterized amplified regions), da hinh céac locus tiéu vé tinh
nhan ban chon loc (SAM PL - selective mplification of microsatellite polymorphic
loci), tiéu vé tinh neo nhan ban (AMP — PCR - anchored microsatellite primed
PCR), da hinh tiéu vé tinh nhan ban ngiu nhién (RAMP - random amplified
microsatellite polymorphism), chudi lip lai don gian gitta (ISSR - intersimple
sequence repeat), cac moi lién quan dén allen dic biét (ASAP - allele specific
associated primers), da hinh d¢ dai doan nhan chon loc (AFLP - amplified fragment
length polymorphism), chi thi PCR 1ong vi tri chon loc (SSI - site-selected insertion
PCR), tiéu vé tinh nhan ban ngau nhién (RAM - random amplified microsatellites),
chi thi PCR dao (IPCR - inverse PCR), su mé rong lap lai song song ngan (STR -
Short tandem repeat),... (Thanh, 2014).

Tir ndm 1979, da c6 hang ngan nghién ciru vé di truyén quan thé trén nhicu d6i
tuong, voi hon 300 nghién ctru da str dung céac chi thi phan tr nhu RFLP, RAPD,
DGGE, minisatellite, SSCP,... Cac ky thuat nay sau d6 dugc st dung rong rai vao
dau thap nién 90 dé cung cip cac thong tin vé ciu tric da hinh cia DNA. RAPD va
fingerprinting dugc st dung trong cac nghién ctru vé sinh san va huyét thong. Gan
day, minisatellite va microsatellite dan dan duoc sir dung nhiéu hon. Tuy nhién, chi
phi xay dung thu vién DNA van 1a yéu to gii han ciia hai ky thuat nay. SSCP,

DGGE,... cling da dugc sir dung vao cac nghién ctru quan thé va chon giong mai.
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Chi thi RAPD (Random Amplified Polymorphic DNA)

RAPD 14 da hinh cac doan DNA dugc khuéch dai ngau nhién. RAPD sir dung
cac mdi téng hop don, ngin (khoang 8 - 10 base), nham khuéch dai ngdu nhién cac
trinh tu DNA chua biét béng PCR. Pau tién, moi bat cap tai céc vi tri trén soi DNA,
sau do tién hanh khuéch dai dé tao ra cic doan DNA c6 kich thudc khac nhau. Céc
doan DNA nay duoc nhan biét bang dién di. Mdi méi c6 thé tao ra sy da hinh DNA
gifta céc gidng trong quan thé va cac doan da hinh ndy c6 thé duoc ding nhu mot chi
thi nhan biét. RAPD ra doi sau RFLP, mic du kha nang tao sy da hinh tuong duong
v6i RFLP nhung ky thuat don gian hon, chi phi thap hon, két qua nhanh hon va ¢
thé thu duoc su da hinh DNA tai rat nhiéu locus. Vi cdc méi sir dung trong k¥ thuét
nay ngan nén dé dang tim dugc cac trinh tuy twong déng trén DNA genomic. Do do,
tinh da hinh thu duoc 13 dang tin cdy vi khi c6 su thay doi mot base s& ngin can su
bét cap gitra DNA dich va moi. Nho wu diém trén nén RAPD duoc sir dung rong rai
trong cac nghién ctru da dang di truyén ¢ nhiéu gidng ciy trong mot hodc hai 14
mam. Khai niém chon tao gidng phan tir (molecular breeding) ciing dwgc hinh thanh
trén co s RAPD (Truong va cs., 2011; Truong va cs., 2013b; Truong va cs., 2015).

Chi thi SCAR (Sequence characterized amplified region)

RAPD c6 uu diém chinh 1a nhanh chong va dé dang thir nghiém, khong can
biét trudc trinh tw DNA dich dé thiét ké mdi, c6 thé khuéch dai ngiu nhién trong
toan bo bod gen va cé tinh chét troi. Tuy nhién, chi thi nay khong thich hop cho viéc
dinh danh loai do d9 lip lai va d6 dic hiéu thap. Chi thi RAPD c6 thé duoc chuyén
d6i thanh mot chi thi dong troi 1a SCAR dé xac dinh loai, phan tich bo gen, xac dinh
cac locus (Sairkar va cs., 2016). SCAR la chi thi dua vao PCR tao ra cac phan doan
DNA tai cac locus xac dinh bang cac mdi nucleotide dic hiéu. SCAR duoc tién
hanh bang cach tao dong san pham PCR tir két qua RAPD sau d6 giai trinh tu hai
dau doan tao dong. Dya vao trinh ty nay dé thiét ké cap moi v6i do dai 15 dén 30 bp
dac hiéu cho phan doan dugc nhan dong. Su da hinh dugc xac dinh dua vao su co
mit hay vang mat bang dugc khuéch dai hodc c¢6 su khac biét vé chiéu dai.

ITSul-4 (Internal Transcribed Spacer)

Trinh tu ITS cua DNA ribosome hat nhan la mot trong nhirng chi thi DNA
dugc str dung pho bién nhat trong phan tich ma vach DNA va phat sinh loai thuc
vat, va n6 da dugc dé xuét 1am ma vach DNA thuc vat. So sanh va phan tich su
khac biét di truyén ctia mot sb cé thé ho tiéu thu thap & cac dia phwong khac nhau &
Viét Nam da duogc thuc hién khi st dung trinh ty ITS. ITSul-4 (hay ITSul/ITSu4)
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la cap mdi duoc thiét ké tir cudi trinh ty 18S va dau trinh tu 26S. Vung trinh ty
dugc khuéch dai bai cap mdi nay bao gom toan bo ving 1TS1; 5,85 va ITS2 trén
ribosome. So vai cac moi ITS phé bién hién c6 (ITS1, ITS4, ITS5, ITS2,...), ITSul-
4 1a cap moi ¢ hiéu qua bét cip cao hon, dong thoi cai thién duoc d6 bao phu va ti
1& thanh cong ciia PCR (97,5%). Cu thé 13, ITS-ul c6 thé khuéch dai hon 90% cac
loai thuc vat, trong khi ti 1é nay & 1TSu4 1a 97%. Ngoai ra, khdng ¢é 16i mismatch
nao giita su bt cap ctia moi va trinh tw DNA dich dugc chi ra (Cheng va cs., 2016).

Ky thudt BSA (Bulked Segregant Analysis)

BSA la mét ki thuat duoc st dung dé xac dinh céc dau hiéu di truyén lién
quan dén kiéu hinh dot bién. Piéu nay cho phép phat hién ra cac gen quy dinh tinh
khang bénh hoac tinh nhay cam. Ky thuat nay lién quan dén viéc hinh thanh hai
nhom kiéu hinh d6i 1ap cho mot dic diém quan tam. Vi du, mot nhém cé cac ca thé
c6 kha nang chdng lai bénh tat, trong khi nhém thi hai thi khdng. Sau d6, hai hdn
hop DNA duoc tao ra bing cach gop DNA cua tat ca cac ca thé trong mdi nhom.
Hai nhém nay sau d6 dugc phan tich RAPD dé phat hién nhiing diém tuong dong
va khac biét trong céac locus khac nhau cua bo gen. Hai nhdm s& c6 su phan bb ngau
nhién céc alen trong tat ca cac locus cua b gen ngoai trir cac locus c6 lién quan dén
dot bién. Su khéac biét nhat quan trén mét locus gitta hai mau duoc danh dau cé
nghia 13 vi tri locus d6 c6 lién quan dén dot bién dugc quan tdm (McClean, 1992).

Co s& cua phuong phap BSA, lan dau tién duoc mo ta boi Michelmore va
cong su (1991), 1 tat ca cac alen phai xuat hién khi DNA duoc tao thanh tir DNA
cuia mot nhém cay c6 cung kiéu hinh. Do d6, hai nhdm cé thé khac nhau vé mot dic
diém kiéu hinh sé& chi khac nhau & vi tri chira dic diém d6. Uu diém 16n nhit cua
BSA so véi phan tich QTL la khong can thiét phai xac dinh kiéu gen va kiéu hinh
ting cé thé trong quan thé phan ly. Thay vao do6, bang cach nhdm céc ca thé theo
mét tinh trang cu thé va tach chiét DNA tir hai doan gen nay, qua trinh phan loai
kiéu gen s& giam xudng chi con hai mau DNA hdn hop can phan tich (Chu, 2016).

1.1.4.3. Vai tro cua chi thi phan tw

Ung dung chi thi phén tir trong nghién ctru di truyén cho phép xac dinh dugc
cac locus hodc cac gen quy dinh tinh trang cta ciy trong qua d6 xay dung duoc ban
d6 di truyén phan tir ctia loai quan tim (Rai va cs., 2022). Viéc chon gidng chong
chiu voi cac diéu kién bét loi ctia moi truong nhd chi thi phan tir duge ap dung trén
nhiéu cdy trong khac nhau, trong d6 dang cha ¥ 1a nhitng thanh cong trong chon tao

gidng lta khang rdy nau, dao 6n; ca chua khang bénh héo xanh vi khuan, tuyén
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trung (Williamson & Roberts, 2009). Chon loc gidng cy trong nhd chi thi phan tu
rat c6 tiém ning trong cac chuong trinh chon gidng cdy trong khang tuyén tring.

Chi thi phan tir DNA rat da dang, chung rat bén viing va khong bi anh huéng
bdi cac yéu té moi trudng va cac giai doan phat trién nhu cac chi thi hinh thai. Viéc
phat hién cac chi thi DNA c6 ¥ nghia rat quan trong trong nghién ctru di truyén sinh
vat noi chung va chon tao gidng cdy trong noi riéng, vi nd thuong lién két voi cac
tinh trang quan trong cua cdy trong (Darvasi & Soller, 1994), n6 dugc st dung
trong nghién ctru phén tich da dang di truyén, 1ap bang d6 gen hay chon gidng.

Bén canh viéc dua ra thong tin chinh xac vé sy da dang di truyén giita cac
quén thé sinh vat, cac chi thi phan tr gén day con dugc st dung nhu la mdt cong cu
hd trg hitu ich cho lai tao (MABC - Molecular Assissted Backcrossing) va chon loc
cac gidng cay trong (MAS - Molecular Assissted Selection) (Francia va cs., 2005).
Nho nhitng chi thi phan tir ndy, mot sé gidng khang bénh nhu khang tuyén tring va
khang véi diéu kién ty nhién bat loi da duogc sir dung trong chon tao giéng ciy trong
nhu ca chua, ciy ho ca, 6t khang tuyén trung (Skupinovas va cs., 2004).

Theo Francia, E, viéc kham pha va phat trién hang loat chi thi phan tir trong
subt thap nién 80 va 90, viéc két hop chi thi phan tir va chon loc giéng truyén théng
d3 cung cAp mot cong cy hitu hiéu va dang tin cdy cho chon tao giéng hién dai
(Francia va cs., 2005). Trong nhirng nam qua, ky thuét sinh hoc phan tir dang dugc
ap dung rong rii, c6 hiéu qua trong nghién ctru da dang di truyén quén thé thue vat
va bao ton tai nguyén sinh vat. Ching duoc sir dung dé nghién ctru sy giéng nhau
hay bién dbi di truyén cua cac gidng gdc, giéng lai va cha me cta ching. Céc chi thi
phan tir thuong duoc dung dé nghién ctru da hinh thuc vt bao gdm RFLP, RAPD
hay chi thi SSRs va gan day nhat 1a chi thi cta chudi lap don gian c6 danh dau (EST
- SSRs). Déi véi ho tidu, hau hét cac chi thi phan tir noi trén déu duoc sir dung dé
danh gia da dang di truyén, trong d6 chu yéu nhat 1a RAPD (Sen va cs., 2010),
AFLP (Shi va cs., 2009), va ISSR (Sheeja va cs., 2013). Gan day chi thi SSR dugc
chting minh 1 t6t hon trong phén tich da dang (Zargar, 2016).

Hasan, S. T, (2018) thyc hién nghién ciru nham chan doan tuyén tring (RKN-
Root - knot nematodes) Meloidogyne spp., dua trén cac dic diém hinh thai va chan
doan phan tir. Két qua so bd vé dic diém hinh thai cho thay hai loi tuyén tring la
M. javanica va M. incognita co ty 1& lan luot 12 73,33% va 20%. Tuy nhién, chi co
6,67% s6 1& cay bi nhiém cé hai loai. Chan doan phan tir da cho thay sy phu hop voi
céc dac diém hinh thai khi sir dung mot s6 phuong phap dé tach chiét DNA bo gen
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tir mot khéi trimg. Moi rDNA 18S (Mel F/R) va chi thi SCAR (Jav F/R) duoc sir
dung dé phat hién loai. Két qua cho thiy khi sir dung mdi Mel F/R tao ra cac bing
xap xi 902 bp. K¥ thuat SCAR (Jav F/R) cho két qua la cac bing 670 bp. Két qua
giai trinh ty san phim PCR cho ca hai loai, dong/giéng phan 1ap (M. javanica)
tuong déng 100% voi trinh ty M. javanica trong Ngan hang gen (KF041325.1).
Trong khi d6, M. incognita phan lap twong dong 98% véi trinh tu tham chiéu cua
M.incognita (KU578066.1) (Hasan & Abood, 2018).

H6 tiéu (Piper nigrum) dugc nghién ctru v6i hé gen tham chiéu trong ma hoa
piperine, boi tich hgp dugc cong nghé PacBio, 10x Chromium, BioNano DLS
optical mapping va Hi - C mapping. Trinh tir hé gen c6 kich thuéc 761,2 Mb (gdm
45 scaffolds vai do 16n N50 1a 29,8 Mb) (Hu va cs., 2019). Nam 2019 Kumari va
cong sy da giai trinh ty hé gen cay ho tiéu (P. nigrum) théng qua Illumina, PacBio
(NCBI Genbank: PRINA412127) va IRYS sequencing dé c6 duoc mot ban phac
thao bo gen bao gdm 916 scaffolds, phu trén bo gen 1a 80X, roi sir dung thong tin
cta trinh tu 4y thuc hién bd gen wide mining (tim kiém mo gen trén hé gen), dinh
tinh chi thi SSR trong cay hé tiéu (Kumari va cs., 2019).

Trong nghién ctru cua Ankita Negi da tao ra dit li¢u trinh ty ddRAD cua 29
kiéu gen ho tiéu tir khap An Do. Tap hop bd gen hd tiéu méi nhat di duoc str dung
dé xac dinh cac SSR trén toan bd bod gen. Téng s6 276.230 SSR bd gen duoc khai
thac phan bd trén 26 nhidém sic thé, voi mat do tuong ddi 1a 362,88 SSR/Mb va
khoang céach trung binh giita hai SSR 1a 2,76 Kb. Tap hop nay cling dugc sir dung
dé tim cac SSR da hinh trong dir li¢u GBS dugc tao ra cua 29 kiéu gen ho tiéu bé“mg
cach st dung cac phuong phap nhanh chong va hiéu qua vé chi phi, tao ra 3,176
SSR da hinh. Pa hinh ctia ho tiéu rat hitu ich dé phat trién chi thi giéng, ban do vat
1y, xac dinh QTL/gen, va MAS trong nd luc san xuét ho tiéu (Negi va cs., 2021).

Céac k¥ thuat chi thi DNA c6 vai trd quan trong trong nghién ctru da dang di
truyén, phat sinh loai, phan loai, danh dau va xac dinh gen; déng thot chon loc nguén
gen va chon giéng. Tuy nhién, hién khong c6 chi thi nao dap tng dugc tat ca cac yéu
cau trén. Ty vao van dé nghién ctru ma chon céc ki thuat chi thi DNA phu hop.

1.2. CO SO THU'C TIEN CUA PE TAI
1.2.1. Tinh hinh sdn xuat hé tiéu va sir dung giéng ho tiéu trén thé gici va Viét Nam

% Trén thé gigi

Brazil n6i bat 1a nha san xuat hd tiéu 16n thir ba thé gii. Theo sb liéu tir Bo
cdng nghiép, ngoai thuong va dich vy Brazil (MDIC), lugng hd tiéu xuat khau trong
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ca nam 2021 d3 cham muc ky luc 92,1 nghin tan, tri gia thu vé 306,3 triéu USD,
ting 2,6% vé luong va ting 65,3% vé tri gid so véi nam 2020. Trong khi do, gia
xuat khau ho tiéu cua Brazil trong nam 2021 ciing ting vot 61,1% so véi nam 2020,
dat muc cao nhit trong 4 nim véi binh quan 3,327 USD/tan. Hb tiéu cua Brazil
duoc xuat khau dén 111 thi truong trén thé gisi (Hiép, 2021).

Malaysia c6 dién tich trong hd tiéu khoang 10.899 ha (2016), san luong
29.245 tin va 1a nude trong hod tiéu 16n ¢ khu vuc Pong Nam A (Cuong, 2020).
Niam 2015 duge coi 1a nam thanh coéng clia nganh ho tiéu Malaysia, xuat khau trén
14,500 tan, cao hon khoang 1,000 tin so v&i nim trudc. San luong ho tiéu nim
2021 1én t&i 21.597 tin, bao gdm 70% (15,118 tan) tiéu den va 30% (6,479 tan) tiéu
trang; ting 17% so véi nam 2020. Xuat khau ho tiéu nam 2021 18n téi 7,451 tan,
trong d6 6,037 tin tiéu nguyén hat va 1,414 tan tiéu xay. Vi tong thu nhap tir xuét
khau ho tiéu 1én toi 37 triéu USD. Thi truong chinh ctia Malaysia 1a Nhat Ban, Viét
Nam va Trung Qubc (Khew va cs., 2022).

An D6 1a nude trdng hd tidu nhidu thir hai thé giéi véi dién tich 129.000 ha
(2016), san lugng 55.000 tan. Sri Lanka ndi tiéng vé san xuét va xuat khau hd tiéu &
phia nam An 6. Sri Lanka c6 dién tich san xuét ho tiéu khoang 41.559 ha, san lugng
28.901 tin (2016) (Cudng, 2020). Loi nhuan tir hd tiéu ciing khién nong dan Sri
Lanka ting manh dién tich. Nam 2015 san luong ting gan gap doi so voi ndm 2014,
dat khoang 27.000 tin, xuit khau 18.000 tan, di cao hon 10.000 tin so véi 2014.

Nam 2021, xuat khau ho tiéu cua Indonesia giam xuéng mirc thap nhat trong
hon 5 ndm gan nhat khi chi dat 35.057 tin, giam manh 32,3% so véi cling ky theo
s6 liéu tir cuc théng ké Indonesia. Nhirng thi treong xuat khau hd tiéu chinh cua
Indonesia gom Viét Nam chiém 22,1% ty trong, My chiém 14,1% va Trung Quéc la
13,9%. San luong tiéu cua Indonesia giam trong nhitng nam gan day do gia tiéu
thap, khién nhiéu ndng dan chuyén sang san xuat cac loai cay cd lgi hon nhu san.

Nhap khau ho tiéu cua My ting 5,7% vé luong va 38,3% Vé tri gia, dat 85.159
tan, tri gia 318,4 triéu USD. Viét Nam 1a ngudn cung ho tiéu Ién nhat cho My Vi
khoi lugng dat 58.123 tan, ting 8,3% va chiém 68,3% tong khéi lugng ho tiéu nhap
khau vao My. M¥ ciing ddy manh nhap khau ho tiéu tr An D¢, Indonesia, Trung
Qudc, Nam Phi... nhung khdi lugng thap hon Viét Nam (Hiép, 2021).

< O Viét Nam

Nam 2021, khéi lwgng hd tiéu xuat khau cua Viét Nam giam lan dau tién sau 6
nam, tuy nhién gia tri thu vé cua nganh ho tiéu dat cao nhat ké tir nim 2018 nho gia
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tang manh. Viét Nam da xuét khau 260.989 tin ho tiéu cac loai, kim ngach thu vé
937,9 triéu USD, giam 8,5% vé lugng nhung kim ngach ting 42% so voi nam 2020.
Viét Nam tiép tuc dan dau vé xuat khau hé tiéu toan cau khi cung cip khoang 60%
nhu cau tiéu dung cua thé gidi. Gia ho tiéu xuat khiu cta nudc ta nim 2021 da ting
manh sau 4 nim sut giam véi mirc ting 55,2% (twong tmg 1,278 USD/tan). Riéng
thang 12, trong khi gia hd tiéu trong nuéc chiing lai va giam thi gia ho tiéu xuat
khau van duy tri xu huéng ting véi mac binh quan 4.710 USD/tan, tiang 1,6% so
véi thang 11 va tang manh 70,2% so véi thang 12/2020 (Hiép, 2021).

Niam 2021, tiéu den nguyén hat van 1a chung loai dugc xuat khau nhiéu nhat
nhung ty trong trong tong xuat khau da giam xudng con khoang 64 - 67% so Vi
khoang 80% cua trudc day. Thay vao do, ty trong tiéu den xay, tiéu tring va tiéu
ngam giam, moc, dau dinh, xanh, hong... ting 1én dang ké. Viét Nam da xuat khau
ho tiéu téi hon 80 qudc gia va ving lanh tho trén thé gigi. Trong d6, My la thi
truong xuat khau I6n nhat, san lwong ho tiéu xuat khau sang thi truong My da lién
tuc tang trong 4 nam qua (Hiép, 2021).

Tay Nguyén 12 mot ving trong hd tiéu quan trong. Nam 2015, hd tiéu dugc
san xudt dat hon 10 nghin ty dong (chiém gan 8% ty trong nganh trong trot ctia Tay
Nguyén). Viét Nam tr¢ thanh qudc gia xuat khau hd tiéu ding dau thé gidi. Dién
tich trong ho tiéu & Tay Nguyén 14 trén 70 nghin ha, chiém hon 60% dién tich cua
ca nudc. Nang suét trung binh cta ving dat hon 31 ta/ha, cao hon gan 20% so voi
trung binh cta ca nude. Cac tinh trong cdy hd tiéu trong diém ctia Tdy Nguyén 13
Gia Lai, bak Nong va Dak Lak. Tuy nhién, viéc san xuit ho tiéu van thiéu bén
vitng, con nhiéu yéu kém, chi yéu ché bién tho, san xuat tu phat va thiéu quy
hoach, mdi truong bi suy thoai, anh huong dén ning suat, san luong, chat luong san
phém, dac biét viéc ap dung cac tién bo k¥ thuat vao san xudt con nhiéu han ché...
Bén canh d6, ty 1& nhiém bénh chét nhanh, chét chim ngay cang ting 1én. Phan 16n
cac giéng ho tiéu do nguoi dan ty wom gidng va sir dung, con cac giong ban trén thi
truong déu khong thuc hién dung phap 1énh gidng ciy trong naim 2004 nhu: Khong
rd ngudn goc, khong c6 vuon gidng dau dong,...(Khuong va cs., 2018).

1.2.2. Tinh hinh bénh tuyén tring gay hai cdy ho tiéu trén thé giéi va Viét Nam
< Trén thé gioi

Tir 1902, tuyén tring da dugc phat hién ¢ ving tiéu Cochin ctia Trung Qudc.
Niam 1918, Butler ciing da bao cdo su gy hai ciia tuyén tring trén ho tiéu & Wynad,
An Do. Hai loai M. incognita va M. javanica la nhiing loai gy hai trén tiéu & nhiéu
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nudc nhu Brazil, Sarawak, Borneo, Trung Quéc, Malaysia, Brunei, Kampuchea,
Indonesia, Philippines, Thai Lan va Vi¢t Nam (Koshy & Geetha, 1992).

Hainan Island, Trung Qudc 13 noi san xuét ho tiéu 16n, c6 diéu kién khi hiu va
m6 hinh canh tac thuan loi cho su xAm nhiém ctia Meloidogyne spp. Long (2023) da
diéu tra sy xuét hién, mirc d6 nghiém trong va sy phan bd cua tuyén trung trén hd
tiéu ¢ khiap Hainan Island. Pong thoi, thir nghiém muc d6 khang M. enterolobii va
M. incognita ddi véi cac gidng ho tiéu. Két qua di tim thay céac loai tuyén tring M.
enterolobii, M. incognita va M. javanica ¢ Hainan Island va M. enterolobii la loai
chiém uu thé. Tat ca cac giéng tiéu déu rat man cam véi M. Enterolobii, day 1a 1y
do khién bénh lay lan nhanh chéng ¢ Hainan Island. Céc giéng tiéu thé hién muc do
khang M. incognita khac nhau. Nghién ctru nay da thuc day su hiéu biét toan dién
vé phan bé cta tuyén tring & 1& va mirc do khang tuyén tring cta vét chu ¢ Hainan
Island, tir d6 kiém soat hiéu qua tuyén tring ¢ ré (Long va cs., 2023).

Do nguy co xay ra cac van dé vé moi truong va sic khoe nén cac giai phap
thay thé dé quan 1y tuyén tring ngay cang han ché. Mot s6 hop chit tong hop da
dugc st dung dé kiém soat tuyén trung; nhung hau hét ching d3 bi loai khoi thi
truong do cac tic dong ngoai muc tiéu ban dau. Mot sd thude trir tuyén tring co
hiéu qua kiém soat tuyén tring & hat tiéu den, nhung chi phi 16n va gay 6 nhiém. O
An Do, noi tuyén tring ky sinh thyc vat 1a méi nguy hiém nghiém trong, thi lai
thiéu cach kiém soat ching. Nong dan can mot k¥ thuat quan 1y tuyén triung thay
thé, hiéu qua vé chi phi va khong anh huéng xau mdi truong. Do d6, nhu ciu vé cac
chuong trinh quan 1y tuyén tring toan dién ngay cang cap thiét (Saad va cs., 2022).

Mot cudc khdo sat tai cac quan Thiruvananthapuram, Kollam va Idukki &
Kerala (2017-2018), tiét 16 rang Meloidogyne incognita 13 loai tuyén tring gy hai
manh nhat trén ciy tiéu. Dé thay thé cac loai hoéa chat st dung, cac dich chiét cia
cay co dai da duoc tach chiét dé tim ra dic tinh diét khuan. Chiét xuat methanol tir
Andrographis paniculata, Glyricidia maculata va Chromolaenaodorata da duoc
tim thay c6 hiéu qua chdng lai M. incognita. Két qua thi nghiém nudi ciy trong
chau st dung cac ché pham thyc vat khac nhau cho thiy bot kho A. paniculata
50g/kg dat hodc 25g/kg dat c6 hiéu qua (e ché quan thé tuyén trung trong dat va ré
(giam 88 - 92% so v&i khong dugce xtr 1y) (Nisha va cs., 2019).

< O Viét Nam

Céc loai tuyén tring Meloidogyne 14 nguyén nhan lam giam ning suat va c6
kha nang phé hity cdc vuon hé tiéu & Viét Nam (Trinh va cs., 1998; Chau, 1995b).
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Hb tiéu 1 cy trong bj rat nhiéu l0di tuyén trung ki sinh gy hai. Tai Tan Lam
(Quang Tri), dd c6 49 loai tuyén trung 14y nhidm vao hd tiéu véi 4 loai duoc danh gia
nguy hiém 1a M. incognita gdy bénh ndt sung, Rotylenchulus giy den r&,
Paratrichodorus namus gy bénh xodn 14, Xiphinema americanum gy bénh vang 14
(Chau, 1995b). O Viét Nam di c6 khoang 15 gidng tuyén trung gy hai: Xiphinema,
Tylenchorhynchus, Trophonema, Trichodorus, Scutellonema, Criconemoides,
Pratylenchus,  Dilichodorus,  Helicotylenchus,  Hoplolaimus, = Meloidogyne,
Hemicriconemoides, Hemicycliophora, Hirschmanniella va Meloidodera (Khuong,
1983). Khoang 10 giéng tuyén tring duoc phat hién & ving Pong Nam Bo (Bién,
1989), Meloidogyne rat phd bién & cac ving trong tiéu, gy hién tuong sung ré tiéu.

Nam 2019, chi tinh riéng cac tinh TAy Nguyén di cho thy dién tich cay hd
tiéu chét da vuot trén 10 ngan hecta (Gia Lai 1a 5.547 ha; Pak Lk 1a 2.774 ha; Pak
Nong 1a 1.827 ha). Nguyén nhan chu yéu dugc xac dinh 1a do bénh chét nhanh va
chét cham, trong d6 bénh chét cham mic du khong gay hai nghiém trong nhu bénh
chét nhanh nhung khi bi nhiém tuyén tring thi vuon cdy sinh truong kém, cho ning
suat thap. Nghién ctru cac giai phap phong trir cac loai bénh ndy trén ciy ho tiéu
cling da duoc tién hanh nhung chua may hiéu qua (Cuc Bao vé thuc vat, 2019).

Theo Loang, T. K, nghién ctru bénh gay hai ddi véi cdy tiéu trén dia ban Tay
Nguyén cho thdy cac bénh gy hai & 1& 1a phd bién va nghiém trong, khé dé phong
ngira. Phytopthora spp. va Meloidogyne sp. 14 nguyén nhan chinh. Dé phong trir
hiéu qua cac bénh hai néi trén can phai két hop nhiéu bién phép, trong d6 thuong
xuyén sir dung phéan hitu co, phan bon 13 két hop sir dung hop 1y thude bao vé thyuc
vat s& dem lai hiéu qua cao hon (Loang, 2007). Hiéu qua kiém soat tuyén trung cta
cac loai phan hitu co c6 thé kéo dai ca nam (Son, 2004).

C6 35 loai tuyén triung thudc 19 chi dugc phan 1ap tir 432 miu dat va ré tai 19
huyén thudc sau tinh Bic Trung B9, Ty Nguyén va dao Phii Qudc. Theo nghién
ctru, loai tuyén trung chu yéu co lién quan dén cay ho tiéu ¢ Viét Nam 1a M.
incognita. Khong c6 su khac biét vé tan suat xuat hién cia M. incognita giita 3 ving
sinh thai néng nghiép. Tuy nhién, mat do quan thé ciia M. incognita trén cay tiéu
trung binh cao hon khoang 5 lan & Bac Trung Bo va Tay Nguyén so v6i Phu Qudc.
Su khac biét 16n vé mat do quén thé cling dugc quan sat ¢ cac huyén khac nhau
trong cuing mot ving sinh thai nong nghiép. Ty 1¢ chét ré trung binh khoang 40% &
ca ba vung sinh thai ndng nghiép. Ty 1€ ti€u bi vang 14 trung binh khoang 20 - 25%
& Bic Trung B va Tay Nguyén, cao hon so v&i dao Phit Qubc (16,9%). Nhin
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chung mat do quan thé M. incognita trong dit va r& trén cay tiéu va ty 1& cay vang la
c6 mdi quan hé thuan. O huyén Quang Tri, mat do tuyén tring M. incognita twong
d6i cao dan dén ty 18 cay bi vang 14 cao (Thuy va cs., 2012).

Tai Cam Lo, Quéang Tri, nghién ctru vé thanh phan loai tuyén trung trén ho
tiéu cho thay Meloidogyne 1 l0ai phé bién nhat, voi mat do cao nhat trong dat va ré
cay vao thang 2 (thoi diém thich hop cho tuyén tring ting sinh). Tai Pha Qudc ty 16
ho tiéu nhiém M. incognita 1a 98,4%. Nghién ctru vé da dang quan x4 tuyén tring
dat tai ving trong hd tiéu tinh Pong Nai (thang 4 nam 2013) chi ra ring
Meloidogyne 1a nhom tuyén trung chiém wu thé va c6 mit ¢ tat ca cac diém thu mau
(11,6 - 60,3%). Nam 2016, c6 6,737 ha dién tich bi nhiém tuyén tring, ting 2.066
ha so véi cung ky nam trudc, vi hon 98% (6.624 ha) dién tich nhiém Meloidogyne
va giy ra bénh chét nhanh, chét cham. Nam 2018, khoang 105 ha hd tiéu ¢ giai
doan thu hoach bi chét cham va 20 ha bi chét nhanh & Pht Yén (Nga va cs., 2015).
1.2.3. Tinh hinh teng dung chi thi phin tiv trong chon tao giong khdng bénh
tuyén tring é cdy hé tiéu trén thé gidgi va 6 Viét Nam

% Trén thé gigi

Viéc tach chiét DNA tir 14 tieu 1a mot thach thic do su hién dién cua mét
luong dang ké polysaccharide, polyphenolic va céc thanh phan héa hoc khéc.
Thuong thi, cac I4 tiéu non duoc tach chiét DNA bang phuong phap cetyl trimethyl
ammonium bromide (CTAB). Bong thoi, 2 — mercaptoethanol, PVP (poly vinyl
pyrrolidone, khéi luong phén tir: 40,000), 1% natri metabisulfite va 5SM NaCl, dugc
sir dung dé loai bo cac polyphenol va polysaccharide. DNA bo gen thu dugc tir cac
14 non tiéu dao dong trong khoang 75 - 120 pg/g (Ashokkumar va cs., 2020).

Nhitng (mg dung cta chi thi phan tr dé chon tao gidng ho tiéu khang tuyén
trung con nhiéu khé khan vi hé gen nhan cua ho tiéu chua duoc giai trinh ty toan
bd. Nghién ctru vé bo gen s¢€ tao diéu kién thuan loi cho cac nghién ctru di truyén,
xac dinh QTL (Quantitative Trait Locus), ting cuong di truyén va cai tién gidng hod
tiéu. Thong tin vé trinh ty bd gen Piper nigrum gan diy da duoc dung dé nhan dang
va mb ta dic diém cua chudi 1ap lai trinh ty don gian (SSR). Tong sb 69.126 SSR da
dugc xac dinh tir bo gen cua P. nigrum. Sy da dang di truyén ciia 30 dong/giong
tiéu dugc chi ra khi sir dung 50 SSR. Hon nita, kha ning khuéch dai & cac loai khéac
nhau cua SSR cling da duogc kiém tra. Trong 50 SSR duoc st dung, 19 va 31 SSR
duoc khuéch dai 1an lugt & 9 va 7 loai. Do d6, SSR ¢6 thé ung dung & cac loai Piper
khac chua c6 thong tin vé trinh ty b gen (Kumari va cs., 2019).
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Trong céc linh vie danh gia ngudn gen, 1ap ban do gen, xac dinh gen dua trén
ban d6 va nhan gidng cay trong duoc hd trg bai chat chi thi & ho tiéu va cac loai
lien quan, c&c chét chi thi phan tir da duoc nghién ciru rong rai. Véi su tién bo cua
cdng nghé giai trinh tu, cac cdng cu chinh sta bd gen tién tién, dic biét 1a cong
nghé CRISPR/Cas, dang trd nén kha dung (Khew va cs., 2022).

Trong nghién cru nay, ching t6i budc dau (mg dung chi thi phan tir trong
chon loc gidng ho tiéu khang tuyén tring dya trén két qua nghién ctru cia Truong
va cong su (2013). Cu thé 13, ba trong s6 400 mdi RAPD (UBC484, 504 va 553) da
cho thiy tinh da hinh giira cac mau (¢ k¥ thuat BSA). Tir cac bang da hinh cua 3
modi nay tién hanh phat trién chi thi SCAR. Tuy nhién, chi mot trinh ty da duoc
chuyén do6i thanh cong thanh chi thi SCAR SA133 4 lién két véi tinh trang khang
Phytophthora & 6t. Phan tich lién két di truyén cho thiy céc chi thi SCAR va RAPD
nam trén nhiém sic thé sé 5 cta ho tiéu. Phan tich dinh lwong tinh trang (QTL) cho
thdy SA133_4 va UBC553 c6 lién quan dén kha nang khang Phytophtora.

< O Viét Nam

Céc tng dung chi thi phan tir trong chon loc nhanh céc gidng cay hd tiéu khang
sau bénh hai ¢ Viét Nam van con han ché. Viéc tng dung cac ky thuat cong nghé
sinh hoc trong chon gidng chéng chiu diéu kién bat loi ciia méi truong trén cay hod
tiéu van chua dugc thuc hién. Do d6 can duoc khuyén khich thuc hién nham chon tao
nhanh giéng/dong hé tiéu ¢ kha nang chéng chiu sdu bénh hai dic biét 1a bénh chét
nhanh va chét cham dé thiic day va 6n dinh san xuat ho tiéu bén viing.

1.2.4. Tinh hinh lai tao giong ho tiéu khdng tuyén tring trén thé gidi va é Viét
Nam

< Trén thé gioi

Gidng ho tiéu lai dau tién giita cac loai c6 kha nang khang Phytophthora dugc
tao ra thong qua lai gitra Piper nigrum vai loai hoang da P. colubrinnum. Kha nang
lai cua cac cay khac loai duoc kiém tra thong qua cac danh gia vé hinh thai, giai
phau, té bao hoc va phan tir. Cac doan mdi RAPD OPE 07 va OPG 08 duoc X4c
dinh 1a céc chi thi phan tir lai dic hiéu. Panh gia chitc ning cho thdy ¢ sy xam
nhap mot phan cua gen - chiu trach nhiém vé tinh khang bénh Phytophthora. Pay s&
la tién dé dé tao Piper c6 kha niang khang P. nigrum. Nhiém sac thé caa P. nigrum
s& ¢6 xu hudng lai tot hon véi cac gidng cung/gan loai chir khdng phai so vai cac
nhiém sic thé twong dong cua P. colubrinum. Do d6, Kimber da chi ra rang chuyén
gen bang tai to hop tu phat s& co xéac suat thanh cong thap do mac ghép d6i nhidm
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sic thé thip. Do d6, phuong phap thay thé s& phai can dé viéc chuyén gen (Kimber,
1984). Huéng téi muc tiéu nay, hat ludng boi thu dugc tir thé lai F1 c6 thé 1a vat
lieu khoi dau tét nhat dé cai tién di truyén cua ho tiéu (Vanaja va cs., 2008).

Bhai, S, (2010) di sang loc cac thé hé cay con thu phan tu nhién cua hd tiéu
trong giai doan 2004 - 2006 dé xac dinh cac ngudn khang P. capsici va tuyén tring.
Tong s6 11.632 cay con dugc trong, tir 30 gidng cay trong, 42 gidng lai va chon loc
thu phéan tu do 1 lan da duoc sang loc so bd. D co 21 thé hé Karimunda, 10 thé hé
con tir cac gidng khac, 8 thé hé con lai va 1 thé hé con tir tuyén chon “IISR Shakti”
khéng bi nhiém P. capsici duoc nhan gidng sinh dudng va trai qua vong sang loc
thir hai 4p dung cay ghép gbc. Trong s6 11.632 thé hé duoc sang loc, c6 1 thé hé
con '04 - P24 - 1' cho thay phan ung khang va thé hé con lai 04 — HP — 400 - 1
khang P. capsici & mirc trung binh. Ngoai ra dong con 04 - HP 1533 (2) ¢6 phan ng
khang tuyén trang. Pay 1a bao cao dau tién vé viéc xac dinh ngudn khéng
Phytophthora trong ho tiéu (P. nigrum L.) va quy trinh nay cé thé dugc sir dung dé
sang loc céc thé hé hd tiéu thu phan tu do (Bhai va cs., 2010).

< O Viét Nam

Chua c6 nghién ciu lai tao giéng hd tiéu khang tuyén tring nao ¢ Viét Nam.
1.2.5. Tinh hinh sin sudt va sit dung cdy ghép ho tiéu khdng tuyén tring ¢ trén
thé gidi va ¢ Viét Nam

< Trén thé gioi

Nhan gidng ho tiéu bang phuong phap ghép dé han ché anh hudng cua tuyén
trang Meloidogyne va nam di dugc nghién ctu ¢ nhiéu nude. Gidng Piper
colubrinum duoc str dung lam gdc ghép véi cac gidng tiéu Balamcotta, tiéu Kalluvail
va tiéu Singapura. Két qua cho thiy, kha ning tuong thich giita gdc ghép va chdi
ghép rat tot sau 4 nam. Nam 1981, Nuryani da ghép gbc ghép P. chaba Hunter voi
ngon ghép 1a giong tiéu san xuat nhung khong thanh cong. Ngay vi tri vét ghép bi
tach ra sau 2 nam, c6 thé 1a do gdc va choi ghép khong tuong hop (Nuryani, 1981).

Tai Brazil, di sit dung gidng P. columbrium moc hoang dai trong rimng
Amazon lam gbc ghép khang tuyén tring va bénh thdi ré Phytophthora sp. Str dung
gidng tiéu ghép Singapura cho 500 g tiéu den sau 1 nam ghép va cho 2-3 kg sau 2 -
3 ndm ghép. O Puerto Rico, cay tiéu ghép ding ngon Balancotta va Kalluvali ghép
trén goc P. columbrium phat trién tot hon nhiéu so voi nhitng cay khong ghép, dic
biét 1a khi trong véi tru bé tong (Ravindran, 2000).
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Mathew, P. A, di tién hanh ghép 20 gibéng tiéu trén gbc P. colubrinum trong
diéu kién bong ram hoic trong nha ludi v6i 50% anh sang va tudi nude hang ngay.
Két qua cho thdy, P. colubrinum twong thich véi hau hét cac gidng. Do cao vét ghép
thich hop nhét 1 cach mat dat 50 cm nham han ché cac su lay nhiém nam bénh tir
dat. Tuy nhién sau 4 nim cdy c6 biéu hién sinh truéng kém. Nguyén nhén c6 thé do
nhu cau nudc cho cay tiéu khong dap tmg hoic kha nang tuong hop thap (Mathew
& Rema, 2000). Hai loai gdc ghép P. colubrinum va P. arboreum khang bénh chét
nhanh va tuyén tring. Riéng P. colubrinum dugc xac dinh 13 c6 trién vong nhat cho
viéc ghép. Cac k¥ thuat ghép khac nhau da dugc thtr nghiém nhu: ghép vat ngon,
ghép yén ngua, ghép mat, va ghép. Khi ghép tiéu 1én gbc ghép Piper colubrinum,
trong giai doan 5 - 6 nim dau rat thanh cong trong viéc chdng lai bénh chét nhanh.
Viéc ghép P. nigrum trén gdc P. colubrinum c6 kha ning chdng duoc bénh hai vé
ré, dic biét co kha nang khang ndm Phytophthora. Thoi gian ghép dugc tién hanh
vao thang 2, 3 trong nam va ty 18 cay ghép séng 1a trén 90% (Ravindran, 2006).

Thomas mot nong dan An Do di ghép thanh cong gidng tiéu P. thekken 1én
gbc tiéu P. colubrinum. Gibéng nay di dwgc Vién Nghién ctru Gia vi An Do cong
nhan la giéng cho nang suét cao, nhiéu canh nhanh, chéng chiu dugc bénh chét
nhanh. G Malaysia gc ghép P. colubrinum va P. cubeba dugc ghép véi gidng tiéu
trong san xuat (P. nigrum) 12 khong tiép hop. Pong thoi thir nghiém cac cach ghép
khac nhau nhu ghép mit, ghép kiéu yén ngua, ghép vat ngon va ghép ném nhung két
qua khong co sy khac biét. Hau hét sau bon nim trong, cdy tiéu suy yéu dan, tuy
nhién sy khong twong hop nay khong biéu hién & giai doan vudn wom, dong thoi tai
vi tri ghép phinh to 1én, v6 xut hién nhitng vét nirt doc (Paulus & Eng, 2005).

O Brazil st dung giéng P. colubrinum dé lam gdc ghép, cay tiéu ghép phat
trién t6t vao giai doan dau, tuy nhién sau khi tréng bon nam ciy tiéu ghép sinh truong
kém dan (Ravindran, 2000). Nhiing thi nghiém sir dung gdc ghép giong Piper chaba
ghép v6i nhidu gidng tiéu dang trong trong san xuat nhung khong thanh cong, do vi
tri ghép bi tach sau hai nam trong c6 1& do khong twong thich (Manohara, 2004).

< O Viét Nam

O Viét Nam, hién van chua cé gidng ho tiéu nao c6 kha ning khang tuyén
tring va dam bao ning sudt chat luong tot. Bén canh d6, viéc chon tao gidng voi
cay cong nghiép dai ngdy thuong mat nhiéu thoi gian va cong stc. Vi vy, viéc sir
dung cac gbc ghép co kha ning khang tuyén tring & ho tiéu dé tao giong 1a can
thiét. Nam, T. N. T, 2009 di ghép tiéu trong (Piper nigrum) trén gdc trdu khong.
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Két qua cho thiy khong c6 su tiép hop do tiéu va trau khong c6 vong tuong tang tap
trung, mach g6 it phat trién (Nam, 2009). Ngoai ra, Nam, T. N. T, d3 lay mau dat
quanh vung ré& gbc ghép tiéu rimg Nam My (P. divaricatum) & cac ciy dugc 9 nim
tudi dé phan tich tuyén tring va nim bénh, két qua 1a trong ré khong c6 tuyén trung
Meloidogyne spp., tuyén tring Pratylenchus spp. va nim Phytophtora spp.

Tai Gia Lai, Lang, N. H. T, da tién hanh ghép hom than giéng Vinh Linh trén
gbc trau khong. Cay van sinh truong phat trién tot sau 15 ndm. Nang suat dat 3 - 4
kg/tru. Tuy nhién, gc ghép lai bi phinh chéan voi.

Hién, T. T. D, (2019) di danh gid duoc giébng hd tiéu rimg Nam My (P.
divaricatum); giéng trau khong (14 nho va 14 to) c6 kha ning chong chiu tét véi ndm
P. a capsici va tuyén tring Meloidogyne spp. Nhiing gidng ndy dang duoc dua vio
nghién ctru st dung lam gbc ghép cho cay ho tiéu (Hién, 2019).

Quyén, N. T, (2020) da nghién ctru ghép hd tiéu dé tao ra cac to hop ghép co kha
nang chdng chiu nim va tuyén tring. Két qua 1a Trau 14 nho, Trau 14 16n, Tiéu rimg
Nam My (Piper divaricatum) c6 kha ning chéng chiu tot voi ndm Phytophthora
capsici va Meloidogyne spp. Kha ning tiép hop cta vét ghép va sinh truéng cta choi
ghép giai doan trong vuon wom rét tot, ty 16 sbng dat trén 85% sau 3 thang ghép. Tuy
nhién, khi trong ra dong rudng ngay trong nim dau tién hai to hop ghép gitra gbc Trau
14 16n, Trau 14 nho voi chdi ghép gidng tiéu Vinh Linh t6 ra sinh truong cham va ty 18
chét rat cao. Trong khi, t6 hop ghép giita Tiéu rimg Nam M¥ va tiéu Vinh Linh sinh
treong va ty 18 sdng cao, nhung chiu han rat kém, yéu cau ché do tudi vao mua kho kha
day 7 ngay/1an va c6 che bong (Quyén va cs., 2020).

Niam 2020 - 2021, Ngoc, N. Q, di tién hanh tuyén chon cac dong/gidng gdc
ghép ho tiéu co kha niang khang nAim Phytophthora spp. va tuyén trung. Dé tai da
thu thap, tuyén chon dugc 01 t6 hop ghép twong thich tot gitta ngon ghép tiéu Vinh
Linh va gbc ghép cua giéng tiéu dia phuong Gia Lai (L1) va c¢6 kha ning khang
nam Phytophthora capsici ¢ giai doan vudon wom. Tuy nhién, chua danh gia dugc
kha ning thich tng trong diéu kién san xuat (Ngoc va cs., 2021).

Tinh dén nay, trén thé gi¢i da c6 mot sd nghién ctru vé viée ghép ho tiéu. Tuy
nhién, van chua c6 nudc nao phat trién tiéu ghép thanh cong. Tai Viét Nam, viéc
trong tiéu ghép chii yéu do nong dan tu phat 1a chinh, ¢ nhitng dién tich trong thét
bai nhung ciing c6 nhitng dién tich sinh truéng phat trién budc dau rat tot va dong

deu. Diéu nay c6 thé do k¥ thuat trong va cham bon khac nhau gitra cac chu vuon.
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Chuong 2
NOI DUNG, VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. NOI DUNG NGHIEN CUU
- Dénh gia da dang di truyén cua tip doan hé tiéu dugc thu thap & Viét Nam
- Chon loc cac dong/giéng ho tiéu c6 kha niang khang tuyén tring va chiu dng
- Phat trién chi thi phan t DNA lién két c6 kha niang khang véi tinh khang
tuyén tring cua cay ho tiéu biang phuong phap BSA.
- Dénh gia dic diém ra hoa cia mot s6 dong/giéng ho tidu loai P. nigrum L. va
kha niang lai tao voi loai P. divaricatum khang tuyén tring nhim tao
dong/gidng ho tiéu méi
- Chon loc goc ghép khéang tuyén trung va danh gia kha nang ghép thanh cong

trén goc ghép khang tuyén trung ddi véi mot sé6 dong/gidng tiéu thuong mai
- Panh gia kha ning sinh truéng va phat trién caa cac cay ghép hé tiéu khang
tuyén tring trong diéu kién nha mang
2.2. VAT LIEU NGHIEN CUU
Pé tai ké thira va sir dung 39 dong/giéng hd tiéu dugc thu thap tir cac ving

tréng tiéu ¢ Viét Nam va tréng tai nha wom cua Vién Cong nghé Sinh hoc, Pai hoc
Hué tir dé tai khoa hoc va cong nghé cip Qudc gia (Mi s6: DTD.CN-08/20) (Bang

2.1). Cac hom hd tiéu duogc trong trong chau 23 x 13 cm c6 chtra dt va phan hitu co

(ty 1& 3:1). Sau ba thang, cdy dugc chuyén sang chau 36 x 29 x 29 cm; 100 mdi

RAPD duogc str dung dé danh gia da dang di truyén (Bang 2.2).

Bang 2.1. Danh sach 39 dong/gidng hé tiéu duogc st dung trong nghién ctru nay

Ky hiéu Tén dong/giong theo sz Loz
STT . ., . Nguon goc thu thap Dia diem thu thap
dong/giong | dia phwong thu thap

1 HUIB_PN10 Tiéu Vinh Linh Gio An — Quang Tri *Gia Lai, Viét Nam
2 | HUIB_PN20 Tiéu Vinh Linh Cam My - Pong Nai *Gia Lai, Viét Nam
3 HUIB_PN21 Tiéu Tién Phudc Tién Phudc, Quang Nam Quang Nam, Viét Nam
4 HUIB_PN27 Tiéu Vinh Linh Vinh Linh, Quang Tri Quang Tri, Viét Nam
5 HUIB_PN29 Tiéu Cua Cua, Quang Tri Quang Tri, Viét Nam
6 HUIB_PH30 Tiéu rung 14 tron Hudéng Hoéa, Quang Tri Quang Tri, Viét Nam
7 HUIB_PN34 Tiéu Sir Lanka Trung tim Ho tiéu Gia Lai bik Lik, Viét Nam
8 HUIB_PN35 Tiéu dia phuong Ban Mé Thudt, Dac Lik *QGia Lai, Viét Nam
9 HUIB_PD36 Ti€u rimg Nam My Trung tim Ho tiéu Gia Lai *Gia Lai, Viét Nam
10 HUIB_PN38 Tiéu Vinh Linh Ban Mé Thudt, Pac Lak Quang Tri, Viét Nam
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Ky hi¢u Tén dong/giong theo _ R Loz R
STT . = ) Nguon goc thu thap Dija diém thu thap
dong/giong | dia phwong thu thip
11 HUIB_PRA41 Tiéu L6t Huoéng Hoéa, Quang Tri Quang Tri, Viét Nam
12 HUIB_PN42 Tiéu Loc Ninh Trung tim Ho tiéu Gia Lai *Gia Lai, Viét Nam
13 | HUIB_PN43 Tiéu An Do Trung tim Ho tiéu Gia Lai *Gia Lai, Vit Nam
14 HUIB_PN45 Tiéu Loc Ninh Trung tam Ho tiéu Gia Lai *QGia Lai, Viét Nam
15 HUIB_PH46 Tiéu rung 14 dai Huéng Héa, Quang Tri Quang Tri, Viét Nam
16 HUIB_PN47 Tiéu Tan Lam Tién Phude, Quang Nam Quang Nam, Viét Nam
17 HUIB_PR48 Tiéu Bau May Hudng Hoa, Quang Tri Quang Tri, Viét Nam
18 HUIB_PN50 Tiéu Indo 1 Hén Quan, Binh Phudc *Gia Lai, Viét Nam
19 HUIB_ PN52 Tiéu Binh Phudc Hén Quan, Binh Phuéce Binh Phudc, Viét Nam
20 | HUIB_PN54 Tiéu Vinh Linh Xuan Loc, Pong Nai Pong Nai, Viét Nam
21 HUIB_PN55 Tiéu Ha Tién Pha Quoc Phu Qudc, Viét Nam
22 | HUIB_PN56 Tiéu Ba Lé Ba To, Quang Ngai Quang Ngai, Viét Nam
23 HUIB_PN69 Tiéu An Do Chu Prong- Gia Lai *Gia Lai, Viét Nam
24 HUIB_PN70 Tiéu An D9 Xuyén Moc, Ba Ria Viing Tau | *Gia Lai, Viét Nam
25 | HUIB_PN84 Tiéu dia phuong Cam My, Bong Nai *Gia Lai, Viét Nam
26 HUIB_PN87 Tiéu dia phuong Cam My, Bong Nai *Gia Lai, Viét Nam
27 HUIB_PN89 Tiéu dia phuong Budn Ho, Pak Lak *Gia Lai, Viét Nam
28 HUIB_PN91 | Tiéu Sé dia phuong CuKuin, bakLak *Gia Lai, Viét Nam
29 HUIB_PN93 Tiéu Bau May Xuyén Moc, BRVT *Gia Lai, Viét Nam
30 HUIB_PN95 Tiéu Ma Lai Xuan Loc, bong Nai *Gia Lai, Viét Nam
31 HUIB_PN96 Tiéu M3 Lai Camphuchia *Gia Lai, Viét Nam
32 HUIB_PN97 Tiéu Sri Lanka Loc Ninh-Binh Phudc *Gia Lai, Viét Nam
33 | HUIB_PN101 Tiéu Phu Quoc Chu Prong, Gia Lai *Gia Lai, Viét Nam
34 | HUIB_PN102 Tiéu Phu Quoc btic co — Gia Lai *Gia Lai, Viét Nam
35 | HUIB_PN105 Tiéu Khong tén bak Nong *Gia Lai, Viét Nam
36 | HUIB_PN113 Tiéu Sri Lanka Sri Lanka *Gia Lai, Viét Nam
37 | HUIB_PN114 Tiéu Indo 2 (PRDC) Indonesia *Gia Lai, Viét Nam
38 | HUIB_PN115 Tiéu Nata 1 (PRDC) Indonesia *Gia Lai, Viét Nam
39 | HUIB_PN116 Tiéu Chum Ba Ria Viing Tau *Gia Lai, Viét Nam

Chii thich: * Trung tam nghién ciru va phat trién cdy ho tiéu, thanh phé Pleiku, Gia Lai
Bang 2.2: Danh sach moi UBC RAPD duoc sir dung dé dénh gia da dang di truyén

STT

Moi

Trinh tw (5°-3’)

STT| Mbi

Trinh tw (5°-3%) [STT

Moi

Trinh tw (5°-3°)

UBC#301

ACGGCAGTGG| 68

UBC#368

ACTTGTGCGG [ 135

UBC#435

CTAGTAGGGG

UBC#302

ACTTCCTCCA | 69

UBC#369

GCGCATAGCA| 136

UBC#436

GAGGGGGCCA

UBC#303

GGTCTCCTAG| 70

UBC#370

TCAGCCAGCG | 137

UBC#437

AGTCCGCTGC

UBC#304

CCTCACCTGT | 71

UBC#371

TCTCGATTGC | 138

UBC#438

AGACGGCCGG

gl B W[ N

UBC#305

CTAGGGGCTG| 72

UBC#372

CCCACTGACG | 139

UBC#439

GCCCCTTGAC
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STT

Moi

Trinh tu (5°-3°)

STT

Moi

Trinh tu (5°-3°)

STT

Moi

Trinh tu (5°-3°)

UBC#306

CGGAGAGCGA

73

UBC#373

CTGAGGAGTG

140

UBC#440

CTGTCGAACC

UBC#307

GTGGCCGCGC

74

UBC#374

GGTCAACCCT

141

UBC#441

CTGCTTCTT

UBC#308

CCGGCATAGA

75

UBC#375

CCGGACACGA

142

UBC#442

CTACTCGGTT

UBC#309

ATCTAGGGAC

76

UBC#376

CAGGACATCG

143

UBC#443

TGATTGCTCG

10

UBC#310

GCCGCTACTA

77

UBCH#377

GACGGAAGAG

144

UBC#444

GCAGCCCCAT

11

UBC#311

GACATCTCGC

78

UBC#378

GACAACAGGA

145

UBC#445

TAGCAGCTTG

12

UBC#312

ACAGGGAACG

79

UBC#379

GGGCTAGGGT

146

UBC#446

GCCAGCGTTC

13

UBC#313

TCTAAGCTCG

80

UBC#380

AGGAGTGAGA

147

UBC#447

CAGGCTCTAG

14

UBC#314

CGGATCTCTA

81

UBC#381

ATGAGTCCTG

148

UBC#448

GTTGTGCCTG

15

UBC#315

ATACGGCGTC

82

UBC#382

ATACACCAGC

149

UBC#449

GAGGTTCAAC

16

UBC#316

ATGGCCTTAC

83

UBC#383

GAGGCGCTGC

150

UBC#450

CGGAGAGCCC

17

UBC#317

GCGAACCTCC

84

UBC#384

TGCGCCGCTA

151

UBC#451

CTAATCTCGC

18

UBC#318

GGTGGTTTCC

85

UBC#385

ACCGGGAACG

152

UBC#452

CTAATCACGG

19

UBC#319

GCCTAGTCAC

86

UBC#386

TGTAAGCTCG

153

UBC#453

AGTACAAGGG

20

UBC#320

AACGCGTAGA

87

UBC#387

CGCTGTCGCC

154

UBC#454

GCTTACGGCA

21

UBC#321

GAATGCGACG

88

UBC#388

CGGTCGCGTC

155

UBC#455

AGCAAGCCGG

22

UBC#322

ATGGCAAAGC

89

UBC#389

CGCCCGCAGT

156

UBC#456

GCGGAGGTCC

23

UBC#323

TGGACCACCC

90

UBC#390

TCACTCAGAG

157

UBC#457

CGACGCCCTG

24

UBC#324

GCCACGGAGA

91

UBC#391

GCGAACCTCG

158

UBC#458

CTCACATGCC

25

UBC#325

TCCCGAACCG

92

UBC#392

CCTGGTGGTT

159

UBC#459

GCGTCGAGGG

26

UBC#326

CTGTGGCGGT

93

UBC#393

TTCCATGCCT

160

UBC#460

ACTGACCGGC

27

UBC#327

CTCACTTGGG

94

UBC#394

TCACGCAGTT

161

UBC#461

CCCGTATGTC

28

UBC#328

GAGAGGCACC

95

UBC#395

TCACTTGAGG

162

UBC#462

CATAGCGGCA

29

UBC#329

CTGGGGCCGT

96

UBC#396

GAATGCGAGG

163

UBC#463

AGGCGGAAGC

30

UBC#330

GAGATCCCTC

97

UBC#397

GGGCTGTGCC

164

UBC#464

CACAAGCCTG

31

UBC#331

TGTTAGGCTC

98

UBC#398

CAGTGCTCTT

165

UBC#465

GGTCAGGGCT

32

UBC#332

TGTTAGGCAC

99

UBC#399

TTGCTGGGCG

166

UBC#466

TTCTTAGCGG

33

UBC#333

GCGTGACCCG

100

UBC#400

GCCCTGATAT

167

UBC#467

AGCACGGGCA

34

UBC#334

TAGGCGAACG

101

UBC#401

TAGGACAGTC

168

UBC#468

ACGGAAGCGC

35

UBC#335

TTGCTTGGCG

102

UBC#402

CCCGCCCTTG

169

UBC#469

CTCCAGCAAA

36

UBC#336

CACGGCTGCG

103

UBC#403

GGAAGGCTGT

170

UBC#470

AGGAGCTGGG

37

UBC#337

GGAGCCCCCT

104

UBC#404

TCTCTACGAC

171

UBC#471

CCGACCGGAA

38

UBC#338

TGACGCGCTC

105

UBC#405

CTCTCGTGCG

172

UBC#472

AGGCGTGCAA

39

UBC#339

ACGGCAGTGG

106

UBC#406

GCCACCTCCT

173

UBC#473

ATCCCCAAGA

40

UBC#340

ACTTCCTCCA

107

UBC#407

TGGTCCTGGC

174

UBC#474

AGGCGGGAAC

41

UBC#341

GGTCTCCTAG

108

UBC#408

CCGTCTCTTT

175

UBC#475

CCAGCGTATT

42

UBC#342

CCTCACCTGT

109

UBC#409

TAGGCGGCGG

176

UBC#476

TTGAGGCCCT

43

UBC#343

CTAGGGGCTG

110

UBC#410

CGTCACAGAG

177

UBC#477

TGTTGTGCCC
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STT

Moi

Trinh tu (5°-3°)

STT

Moi

Trinh tu (5°-3°)

STT

Moi

Trinh tu (5°-3°)

44

UBC#344

CGGAGAGCGA

111

UBC#411

GAGGCCCGTT

178

UBC#478

CGAGCTGGTC

45

UBC#345

GTGGCCGCGC

112

UBC#412

TGCGCCGGTG

179

UBC#479

CTCATACGCG

46

UBC#346

CCGGCATAGA

113

UBC#413

GAGGCGGCGA

180

UBC#480

GGAGGGGGGA

47

UBC#347

ATCTAGGGAC

114

UBC#414

AAGGCACCAG

181

UBC#481

GTAATTGCGC

48

UBC#348

GCCGCTACTA

115

UBC#415

GTTCCAGCAG

182

UBC#482

CTATAGGCCG

49

UBC#349

GACATCTCGC

116

UBC#416

GTGTTTCCGG

183

UBC#483

GCACTAAGAC

50

UBC#350

ACAGGGAACG

117

UBC#417

GACGGCCAA

184

UBC#484

CTGGCAAGGA

51

UBC#351

CTCCCGGTGG

118

UBC#418

GAGGAAGCTT

185

UBC#485

AGAATAGGGC

52

UBC#352

CACAACGGGT

119

UBC#419

TACGTGCCCG

186

UBC#486

CCAGAATCAG

53

UBC#353

TGGGCTCGCT

120

UBC#420

GCAGGGTTCC

187

UBC#487

GTGGCTAGGT

54

UBC#354

CTAGAGGCCG

121

UBC#421

ACGGCCCACC

188

UBC#488

TTCGCTTCTC

55

UBC#355

GTATGGGGCT

122

UBC#422

CACCTGCGGG

189

UBC#489

CGCACGCACA

56

UBC#356

GCGGCCCTCT

123

UBC#423

GGGTCTCGAA

190

UBC#490

AGTCGACCTT

57

UBC#357

AGGCCAAATG

124

UBC#424

ACGGAGGTTC

191

UBC#491

TCCTCTCAAG

58

UBC#358

GGTCAGGCCC

125

UBC#425

CGTCGGGCCT

192

UBC#492

GTGACTGCTC

59

UBC#359

AGGCAGACCT

126

UBC#426

TCTCCCGGTG

193

UBC#493

CCGAATCACT

60

UBC#360

CTCTCCAGGC

127

UBC#427

GTAATCGACG

194

UBC#494

TGATGCTGTC

61

UBC#361

GCGAGGTGCT

128

UBC#428

GGCTGCGGTA

195

UBC#495

CTTTCCTTCC

62

UBC#362

CCGCCTTACA

129

UBC#429

AAACCTGGAC

196

UBC#496

CCTTTCAAGG

63

UBC#363

ATGACGTTGA

130

UBC#430

AGTCGGCACC

197

UBC#497

GCATAGTGCG

64

UBC#364

GGCTCTCGCG

131

UBC#431

CTGCGGGTCA

198

UBC#5488

GACAGTCCTG

65

UBC#365

TAGACAGAGG

132

UBC#432

AGCGTCGACT

199

UBC#499

GGCCGATGAT

66

UBC#366

CCTGATTGCC

133

UBC#433

TCACGTCCT

200

UBC#500

TTGCGTCATG

67

UBC#367

ACCTTTGGCT

134

UBC#434

TCGCTAGTCC

Nguén dong/giéng tuyén triing Meloidogyne: Tuyén tring dugc lay tir ré cay

hd tiéu & cac vudn bi nhiém bénh vang 14 chét cham ¢ Gia Lai, Viét Nam, sau d6 ly

trich tuyén tring theo phuong phéap loc di dugc md ta bai Hooper (1986). M.
incognita dugc phong thi nghiém Vi sinh vat va Cong nghé I&n men (Vién Cong nghé
sinh hoc, Pai hoc Hué) dinh danh. Tuyén tring duoc nhan dong/giéng trén cay ca
chua trong diéu Kién nha ludi tir 4 - 6 tuan va dugc phan Iap tir ré bi nhiém bénh. R&

duoc rira sach trong nudc may, tring va con non duoc thu thap bang cach loc.

Vit ligu lai tgo: 5 dong/giéng hd tiéu thudc loai Piper nigrum L. c6 tén thuong
goi tiéu Vinh Linh (HUIB PN27), tiéu Sri Lanka (HUIB_PN97), tieu An Do
(HUIB_PN69), tiéu Phi Quéc (HUIB_PN101), tiéu Ma Lai (HUIB_PN96) va 01
dong/giong tiéu riung Nam My Piper divaricatum (HUIB_PD36). Cac dong/giéng
duoc trong bang hom than trong chau nhwa (duong kinh 30 cm, chiéu cao 40 cm). Mi
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dong/giéng trong 3 - 5 chau, duoc cham séc trong diéu kién nha ludi d&én khi xuét hién
gié hoa (tir wvom dén khi ra gié 1a 5 thang).

Vit liéu goc ghép va ngon ghép: co 6 loai gbc ghép va 4 loai ngon ghép da
dugc st dung. Trong d6, cic loai gbc ghép HUIB PN105; HUIB PN45;
HUIB PN27; HUIB PH30; HUIB PD36, HUIB PH46 dugc wom trong bau dat
sach da duoc hép tiét trang (1,5 kg gia thé) v6i sb luong 30 bau/loai gdc ghép. Cac
loai ngon ghép 1a tiéu Vinh Linh — VL, tiéu Loc Ninh — LN, tiéu Sri Lanka — SR,
tiéu An Po - AD.

2.3. PHUONG PHAP NGHIEN CUU

2.3.1. Pdnh gid da dang di truyén cia tip doan dong/giong hé tiéu dwec thu
thap o Viét Nam

2.3.1.1. Panh gid da dang di truyén ciia tdp doan dong/giong hé tiéu bang dic diém
hinh thai

M0 ta chi tiét cac loai vat liéu dugc thu thap dua trén cac tiéu chi cua Vién
Nghién ciru Tai nguyén Di truyén thuc vat Quédc té (IPGRI, 1995), gom: kiéu sinh
truong (PGH), dang phan canh (BT), mau dinh chdi cay con (YOSTC), su sinh chdi
tir than (RSP), kha nang bam tru (HC), su san sinh ré bat dinh (ARP), long to trén
than (POS), tap tinh ra canh bén (LBH), hinh dang phién 14 (LLS), hinh dang géc la
(LBS), mép la (LM), kiéu gan 1a (TOV), huéng moc cua bdng (SO), hinh dang
bdng (SS), loai hoa (TH) va dang qua (FS). Mau chdi duoc ghi lai bang biéu d6
mau. Déi vai phan tich cum (R Development Core Team, 2008), tit ca cac dic diém
cia mdi lan danh gia da dwoc chuan hoéa va khoang cach Euclide duoc tinh bang
phuong phap nhém cap khdng trong sé véi trung binh sé hoc (UPGMA).
2.3.1.2. Pinh danh cdc dong/giong hoé tiéu da thu thip da vao trinh tw ITS

Phwong phdp chudn bi méu: Liy nhitng mau 14/chdi non c6 kich thude dong
diéu, khong bi bénh, khong bi dap nat, dugce bao quan trong bao bi c6 danh sb dé
tranh nham 13n. Cac mau cia cac giéng duoc thu thap cing mot thoi diém. Mau sau
khi thu dugc lau rira bang con 70% va ngadm trong 1X TE buffer dé loai bé tinh dau.

Phwong phdp tich chiét DNA tong s6: DNA tong s6 dugc tach chiét theo
phuong phap ciia Raz va Ecker (1997) véi mot sb sira doi:

Bud6c 1: Nghién 100 mg 1a trong cdi v6i 500 pl CTAB buffer (nghién that sanh,
min). Sau d6 dua hdn hop vao éng Eppendorf (EP) 1,5 ml (Jet. BIO FIL, China)

Budc 2: U 4m ong EP ¢ nhiét do 65°C dé CTAB dé dang pha v& thanh té bao,
giai phong DNA (5 phut lac 1 1an, trong vong 30 phut).
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Budc 3: Thém 1 thé tich Chloroform : Isoamyl Alcohol (24 : 1).

Budc 4: Lic déu, nhe, dua di cin va cho ly tdm lanh (13.000 vong trong 10
phut - 4°C). Sau d6, hit dich ndi chuyén sang 6ng EP 1,5 ml méi

Budc 5: Thém 2/3 thé tich dich ndi Isopropanol, rdi lic nhe va u lanh trong 1 gid.

Budc 6: Ly tam lanh 13.000 vong 4°C trong 5 phat dé thu phan két tua va d6
phan dich trong 6ng sau khi ly tam.

Budc 7: Thém 500 pl 70% Ethanol vao lic déu, nhe dé rira sach Isopropanol.
Sau d6, ly tim 13.000 vong & 4°C trong 2 phut va d6 phan dich. Chd y can than dé
phan két tiia khong troi ra ngoai

Budc 8: Thuc hién lai bude 7 thém 1 1an

Budc 9: Ly tam 13.000 vong trong 1 phat va hat phan dich trong dng ra. Sau
d6 dem phoi kho dng EP ¢ nhiét do phong dé DNA kho han.

Budc 10: Sau khi kho, DNA duogc hoa tan trong 100 ul dung dich TE (pH=S8).

DNA sau khi tach chiét dugc kiém tra trén agarose gel 1% trong dung dich
TBE 0,5X. DNA dugc nhuom 10 pl Loading dye (Cong ty TNHH giai phap Y sinh
ABT (ABT), Viét Nam), sau d6 lic déu va u 15 phut trudc khi chay dién di. San
pham dién di duoc kiém tra trén may chup gel va kiém tra hinh anh dién di.

Phwong phdp tinh sach DNA tong sé: Trudong hop DNA sau khi tach chiét
con ban thi tién hanh tinh sach qua cdt silica (ABT, Viét Nam)

Budc 1: B6 sung 2/3 thé tich Isopropanol, lac nhe va chuyén toan bo dich 1én
cot silica.

Budc 2: Ly tam 13.000 vong 4°C, 1 phut va bo phan chat 1ong bén dudi dng thu.

Budc 3: Thém 500 pl 70% Ethanol vao dé rtra sach Isopropanol. Sau do, ly
tam 13.000 vong ¢ 4°C trong 2 phit va do phan dich.

Budc 4: Ly tam 13.000 vong/pht trong 1 phat dé 1am kho cot hoan toan

Budc 5: Chuyén cot silica sang 6ng EP mai. Cho 100 ul EB buffer (evolution
buffer) vao cét (4 5 phut) va ly tam (13.000 vong, 4°C trong 1 phut). Sau do, bo cot silica
va giit lai 6ng EP chita dich DNA. Sau d6, bao quan dng EP chira dich DNA & - 20°C

Phwong phap dinh danh dwa trén trinh tw ving gen 1TSul-4:

Ving gen ITSul-4 cua cac dong/gibng Ho tiéu duoc khuéch dai trong phan
ung 25 pL, st dung OneTaq® DNA Polymerase (Biolabs Inc., New England) vi 5
UL One Taq buffer (5X), 5 mM dNTP, 5 pM mdi ITSul, 5 uM mdi ITSu4 va 100
ng mau DNA (50 ng/uL), 0,125 uL (1,25 Unit) OneTag® DNA Polymerase va
nuéc cat vo trung dé du 12 25 pl. Phan tng PCR duoc thuc hién trén Applied
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Biosystems - Life Technologies (Thermo Fisher Scientific Inc. Hoa Ky). Trong do,
trinh tu cia cdc mdi nhu sau, ITSul: GGAAGKARAAGTCGTAACAAGG va
ITSud: RGTTTCTTTTCCTCCGCTTA (Cheng va cs., 2016). Chu trinh nhiét dua
trén nghién ctru ciia Cheng va cong sy (2016) v6i mot thay d6i nhu sau: 95°C/5
phut; 30 chu ky x (95°C/40 giay; 56°C/1 phut; 72°C/1 phut); 72°C/10 phut. San
pham PCR duoc kiém tra bang dién di trén gel agarose 1%. Cac mau hién thi mot
dai don 6 rang da duoc giri giai trinh tu dén Cong ty Maccrogen, Han Qudc.
2.3.1.3. Pdanh gia da dang di truyén ciia tdp doan dong/giong hé tiéu bang chi thi
phan tu

Dau tién, 3 trong s6 39 dong/gidng dugc chon ngiu nhién dé sang loc 100 mdi
RAPD nhim chon ra mdi ¢o ty 1€ da hinh cao nhét. Cac mdi da hinh sau d6 duoc st
dung dé khuéch dai 39 dong/gidng hd tiéu dé danh gia tinh da dang di truyén.

PCR duoc thuc hién theo quy trinh ctia Truong va cong su (2013). Thé tich
phan ung la 15 pl choa 25 mM MgCl, (Bioline - Meridian, UK), 200 pM
deoxyribonucleotide triphosphate mix (Bioline - Meridian, UK) (dNTP), 5X PCR
buffer, 1U ctia Taq DNA polymerase (Bioline - Meridian, UK), 10 pmol mdi
RAPD, 5 - 10 ng DNA tong s6 va nudc cit vo trung. Chu ky nhiét duge sir dung 1a
94°C - 3 pht, sau do6 1a 40 chu ky ¢ 94°C - 1 phat, 37°C - 1 phat va 72°C - 2 phdt,
va cudi cting hoan thanh phan tng ¢ 72°C - 7 phit. Cac san pham khuéch dai sau do
dugc phan tach bang dién di trén gel agarose 1% (Truong va cs., 2013).

2.3.2. Chon loc cic dong/giong ho tiéu cé khd néing khdng tuyén tring va chiu
ang
2.3.2.1. Pdnh gid khd ndng khdng tuyén trimg cia tdp dodn ho tiéu

e Chuén bi dong/giéng thi nghiém: Tiéu duoc wom 2 hom/bau, mdi hom 3
mat cam vao bau dat véi kich thuée 13 x 23 cm. Chiam soc cdy ho tiéu theo dung
quy trinh chdm séc cdy trong vuon wom ciia Bo Nong nghiép va Phat trién nong
thon). Khi cay duoc 3 - 5 14 thi tién hanh lay nhiém tuyén tring M. incognita.

e Phuong phép bo tri thi nghiém: thi nghiém duoc bo tri trong nha Iudi theo kiéu
hoan toan ngau nhién, mdi céng thirc gom 3 lan nhic lai, mbi lan nhac gom 10 cay.

e Phuong phap thu tuyén trung M. incognita: Chon nhiing ré ho tiéu véi
nhiéu ndt sung tir cac vudn tiéu bi nhiém bénh vang 1a & Gia Lai. Ap dung TCVN
12194 - 1: 2019 vé quy trinh giam dinh tuyén tring M. incognita gay bénh thuc vat
dé thu trimg va tuyén tring M. incognita tudi 2 (J2) (Chau & Thanh, 2000). Sau do,
nhan dong/giéng tuyén trung M. incognita J2 trén ca chua.
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e Phwong phap ly trich tuyén tring M. incognita tir ré: st dung phuong
phap loc (Macerationsieving method) (Hooper, 1986).

Dau tién, chuan bi khay va luéi loc ¢6 duong kinh mét luéi 2mm. Dit 16p gidy
loc 1én trén mit ludi. Can 5 g ré tiéu cho vao may xay, xay va rai déu trén mat gidy.
Dit gidy va rai mau phai that nhe dé tranh rach, thung gidy loc. 6 nuéc doc mép
khay sao cho nudc chi vira uét 16p gidy loc. Sau 24 — 48 gid, d6 nudc dudi ray vao
cdc thuy tinh va kiém tra dudi kinh 1ap soi ndi véi do phong dai tir 10 — 40 1an. Néu
phat hién thay tuyén tring, ding dau col ctia micropipet dé dua tuyén triung lén lam
va quan sat duéi kinh hién vi c6 d6 phong dai 40 — 1.000 1an. Quan sat 1an luot cho
dén khi nudc trong cdc thuy tinh hét. Sau khi cac dic diém hinh thai va sb do duoc
ghi nhan, tuyén tring M. incognita duoc chuyén vao cac 6ng li tAm nho chira 20 pl
dung dich dém Worm Lisis Buffer (WLB) (50 mM KCL; 10 mM Tris pH 8,3; 2,5
mM MgCl,; 0,45% NP 40 (Tergitol Sigma); va 0,45% Tween 20).

e Tach chiét DNA tong s6: khoang 300 cé thé tuyén trang M. incognita sau
khi duoc ly trich thi ly tdm va chuyén sang 6ng 1,5 mL. DNA tong s6 duoc tach
tr tuyén trung M. incognita bang kit FavorPrepTM Tissue Genomic DNA
Extraction Mini Kit (Favorgen, Pai Loan) theo hudng din ctia nha san xuit.
Khuéch dai DNA bang phan tng chudi (PCR): ving ITS duoc khuéch dai bang
moi xudi ITS - F (5 — TGTAGGTGAACCTGCTGCTGGATC - 3°) va mdi
nguoc ITS - R (57 — CCTATTTAGTTTCTTTTCCTCCGC - 3°) (Saeki va cs.,
2003). Mot phén cua gen SECI1 duoc khuéch dai sir dung mdi xudi SEC1 - F (5° -
GGGCAAGTAAGGATGCTCTG - 3°) va mdi nguwoc SEClI - R (5" —
GCACCTCTTTCATAGCCACG - 3’) (Tesafova va cs., 2003). Véi ca 2 phan
tmg, chu trinh PCR bao gdm 4 phut bién tinh ban dau tai 94°C, theo sau 1a 40 chu
ki bao gom 15 gidy bién tinh tai 94°C, 15 gidy bat cdp tai 60°C va 60 gidy kéo dai

tai 72°C; cubi cung 13 chu ky kéo dai cubi tai 72°C trong 5 phut. Pién di trén gel
Agarose: nap san pham PCR trén gel agarose 1% duoc nhuém véi SYBGR. Kiém
tra chat luong DNA dua trén cac bang quan sat dugc.

e Phuong phap 1ay nhiém: Khi tiéu duoc 3 thang tudi thi ldy nhiém. Mat do M.
incognita sir dung 14 100 con tudi 2 (J2) trén 100 g gia thé. Tién hanh d6 50 mL dung
dich chtra khoang 1500 con tuyén tring M. incognita vao mdi bau dong/gidng (1.5 kg
gia thé). Lot dia nhya dudi cac bau dong/gidng dé tranh tuyén tring M. incognita ra
ngoai. Thudng xuyén tudi nude dé duy tri d6 am cho bau cay trong sudt thi nghiém.

e Chi tiéu theo ddi: Ty 1é ré bi ndt sung (%), ty 1& cdy bi nhiém bi vang 14 (%).
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2.3.2.2. Panh gid khd ndang chiu ting ciia mét sé dong/giong ho tiéu

e Ddnh gid khd ndang chiu Ung
Cay hd tiéu sau khi chuyén ra chau 12 thang s& duoc xt Iy ngap ung. Toan bo
chau duoc ngam dudi nudce trong 4 ngay. Ty 18 sdng sot dugc xac dinh sau 15 ngay.

e Pdinh gid ddc diém vi phdu cia cac dong/gisngchiu Ung

Mt cit ngang duoc chuan bi tir phan gdc xuyén tdm cua ré va than. Cac mat cat
ngang duoc ngdm trong natri hypoclorit (5%) trong 20 ph(t rdi rira bang nuéce cat. Sau
d6, cac miat cét duoc U trong axit axetic (1%), 2 phat va rira bang nuée cét trudc khi
nhuom mau xanh methyl va carmine nhu mo ta cua Tran va cong su (2022). Phén tich
hinh anh duoc thuc hién trong CorelDRAW. Thi nghiém dugc I3p lai ba lan.
2.3.3. Phdt trién chi thi phin tir DNA lién két véi tinh khang tuyén triing ciia
cdy ho tiéu bang phwong phdp BSA (Bulked Segregant Analysis)
2.3.3.1. Nghién ciru nhdn dién chi thi phdn ti lién két véi tinh khdng tuyén trimg
bang phwong phdp BSA

Ky thugt RAPD: Tir két qua phan “Danh gia da dang di truyén tap doan hd
tiéu”, tim thém bang dic trung cho tinh khang tuyén tring bang cach sang loc thém
100 mdi RAPD. Miu DNA st dung khao sit mdi RAPD la HUIB_PH30,
HUIB_PD36, HUIB_PH46, HUIB_PN34. Mdi phan tng PCR 15 ul gdm 25 mM
MgClI, (Bioline - Meridian, Anh), 200 uM dNTP (Bioline - Meridian, Anh), 5X
PCR buffer, 1U of Taq DNA polymerase (Bioline - Meridian, Anh), 10 pmol moi
RAPD, 5 - 10 ng DNA tong s6 va nudc cit vo tring. Chu trinh nhiét 12: 94°C, 5
phut (1 chu ky); 94°C trong 1 phut, 37°C trong 1 phut, 72°C trong 2 phut (40 chu
ky); 72°C trong 10 phiit (1 chu ky). San pham PCR dugc nhudm bang SYBR Green
| ndng d6 1/10000 (Invitrogen, USA) trong 20 phut, sau d6 dién di trén 2% gel
agarose va quan sat két qua. Tur két qua dién di Iya chon ra cac mdi RAPD cho thay
su xut hién bang dic trung cta 2 dong/gidng HUIB_PH30, HUIB_PD36 so véi 2
dong/gidng con lai. Cac mdi nay sau d6 duge sir dung dé phat trién ki thuat BSA.

Ky thugt BSA: St dung phuong phap BSA (Bulked Segregant Analysis)
(Michelmore va cs., 1991; Truong va cs., 2013) nham phat hién nhanh chong céc
doan DNA dic hiéu cho cac dong/giéng khang tuyén tring. Quy trinh cu thé 13, 2
dong/gidng c6 kha ning khang tuyén trung (HUIB_PH30, HUIB_PD36) va 9
dong/gidng khong khang tuyén tring (HUIB_PH46, HUIB_PN84, HUIB_PN1 14,
HUIB_PN21, HUIB_PN27, HUIB_PN29, HUIB_PN34, HUIB_PN45,
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HUIB PN47) di dugc chon dé tao cac pool. Sau d6, mot lugng DNA bing nhau
ciia mdi dong/gidng khang tuyén trung duoc tron lai tao thanh Rp pool, mot luong
DNA bang nhau ctia mdi dong/gidng khéng khang duoc tron lai tao thanh Sp pool.
Céc pool ndy va toan bd cac dong/giéng (khang va khong khang tuyén tring) s&
duoc khao sat véi cac moi RAPD d3 duoc chon (cho théy ¢ sy xuét hién cua bang
dic trung cua 2 dong/gidng HUIB_PH30, HUIB PD36). Cac doan DNA dic trung
dugc phat hién béng dién di trén agarose gel 1%. Sau do, doan DNA dac trung dugc
tinh sach bang QIA quick gel extraction kit (Qiagen, Germany). O thi nghiém tiép
theo, doan DNA dugc nhan dong vao plasmid pJET1.2 sau d6 dugc phan lap va giai
trinh ty. Trinh ty gidi ma dugc phan tich b'fmg phén mém BioEdit 7.0.

2.3.3.2. Nghién ciru chuyén doi chi thi RAPD thanh chi thi SCAR

Thiét ké moi SCAR: Mdi SCAR duoc thiét ké dua vao trinh tu giali ma cua
céc doan RAPD lién két v6i tinh khang va nhiém tuyén trung, sir dung chwong trinh
Primer3 4.0 (Rozen & Skaletsky, 1999). Céc oligonucleotide cta cac mdi dugc tong
hop bai cong ty Phusagenomics. Cac cip mdi duoc danh gia kha ning khuéch dai
bang cach thuc hién phan tng PCR véi hai mdu DNA dong/gidng khang va hai mau
DNA dong/giéng nhiém dugc chon. Mdi mot phan tng PCR duge thyc hién dua
trén sy mo ta cua Truong va cs., (2013) v41 mot vai thay ddi. Cu thé 13, mdi phan
g ¢6 thé tich 15 pl, gdm 5 - 10 ng DNA, 10 mM dNTP (Bioline - Meridian, Anh),
Mytag mix buffer 2X, 25 mM MgCl,, 10 pmol mdi loai mdi va bd sung nudc cat
vura da 15 pl. Trong d6 chu trinh nhiét 1a: 95°C trong 5 phut (1 chu ky); 95°C trong
1 phat, 55 - 60°C trong 60 gidy, 72°C trong 1 phut (30 - 40 chu ky); 72°C trong 10
phut (1 chu ky). San pham PCR sau d6 duoc nhudém biang SYBR Green | nong d6
1/10,000 (Invitrogen, USA) trong 20 phut va dién di trén gel agarose 1%.

Ddnh gida dp nhay cua chi thi SCAR: D) nhay cua chi thi SCAR dugc xac
dinh 1a néng do DNA thép nhét c6 thé phat hién ra bénh thong qua két qua PCR
duong tinh. Pé thuc hién PCR, mdi mau DNA ciia mot dong/gidng tiéu dugce pha
lodng vé cac nong do 1, 5, 10, 20 ng/ul. Mdi phan tng gom: DNA khu6én mau, 10
mM dNTP (Bioline - Meridian, Anh), 25 mM MgCl,, Mytag mix buffer 2X, 10 pmol
mdi loai mdi va nude cat. PCR ¢6 chu trinh nhiét: 95°C trong 5 phut (1 chu ky); 95°C
trong 1 phat, 50 - 60°C trong 30 - 90 gidy, 72°C trong 1 phut (30 - 40 chu ky) (tuy
vao timg cap mdi SCAR); 72°C trong 10 phut (1 chu ky).

Ddnh gid dé dic hiéu ciia chi thi SCAR: Do dic hiéu 1a ti 18 dong/gidng cho
két qua duong tinh trén tong s6 dong/gidng thuc hién PCR véi cip mdi dic hiéu.
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Mobi SCAR dugce sir dung dé khuéch dai toan bo 39 dong/gidng hd tiéu nhim kiém
tra tinh da hinh va tinh khang tuyén tring. M&i phan tng thuc hién dua trén cic
thong s6 da dugc t6i wu. San pham khuéch dai dugc kiém tra trén 1% gel agarose.
2.3.4. Pinh gid dic diém ra hoa ciia mét s6 dong/ giéng hé tiéu loi P. nigrum L. v
khz ning lai tao voi loai P. divaricatum khzing tuyén trimg nham tao dong/ giong
hé tiéu mdi

2.3.4.1. Khdo sat dic diém ra hoa ciia mét sé donglgiong ho tiéu

Thi nghiém dugc bd tri theo kiéu 1 yéu td hoan toan ngiu nhiéu (CRD), véi 3
lan lap lai, 3 cay/1 1an lap, 1an lap theo ddi 10 gié/3 cay.

Chi tiéu theo ddi: Giai doan kéo dai gié (ngay): tir khi xuat hién gié dén lac hoa dau
tién nd. Thoi gian phan hoa hoa (ngay): tir khi xuat hién hoa dau tién dén khi gié nd toan
bo. Khoang 1éch giao gitra nhj va nhuy (ngay): tir khi hoa né dén khi nhij xuat hién.
2.3.4.2. Burée dau lai tao cdc donglgiong ho tiéu

Thi nghiém duoc b tri theo kiéu hoan toan ngau nhién 1 yéu té (CRD), 3 lan
lap, 3 cay/lan lap, theo dai 10 gié/3 cay, mdi gié theo ddi 5 bong. Nam cip lai dugc
bé tri l1a: (1) SHUIB PD36 x @ HUIB PN27; (2) & HUIB PD36 x ¢
HUIB_PN97; (3) 4 HUIB_PD36 x @ HUIB_PN96; (4) & HUIB_PD36 x
HUIB_PN69; (5) & HUIB_PN97 x Q@ HUIB_PN27. Ap dung theo k¥ thuat lai hoa
tiéu ctia Vién Nghién ctru Cay gia vi va Cay duoc liéu Indonesia, gdm cac bude:

+Budc 1: Chuan bi cac vat ligu lai.

+ Budc 2: Thu hat phin cta cdy bd bang cach doi nhi chin, ding dng thay tinh
nho trim Ién gié tiéu va treo c6 dinh. Pé qua dém, thu cac ong thuy tinh vao sang
hém sau, thém mat it nudc cat vao ong.

+ Budc 3: Thy phan: chon gi¢ dé thu phan va bao cach ly trugc khi hoa no dé
tranh nhuy nhan phan tir céc gié xung quanh (Hinh 2.1). Theo d&i cho dén khi hoa
nd (chua cé xuat hién nhi trén gié dugc chon) thi tién hanh thy phan bang cach sir

dung cdy co mém nhiing vao dung dich hat phan va quét 1én nhuy cta cdy me. Lam

Hinh 2.1. Bao cach ly cac ~ Hinh 2.2. Danh ddu hoaduoc  Hinh 2.3. Bao cach ly sau
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gié véi nhau chon truge khi thy phan khi thy phan

+ Budc 4: Khu duc: theo dbi su xuat hién cua nhi, khi thiy nhi xuat hién ding
dao mo loai bo nhi ra khoi hoa da duoc thy phan, tranh 1am hong hoa (Hinh 2.2).
Sau khi khtr duc xong van tién hanh lai bao cach ly triét dé cho dén khi nhuy khong
con kha nang nhan hat phan (Hinh 2.3).

Thoi gian tién hanh lai duoc cin cr vao sinh 1y ra hoa cta cac dong/giéng tiéu
Vinh Linh (HUIB_PN27), tiéu Sri Lanka (HUIB_PN97), tiéeu An 6 (HUIB_PN69),
tiéu Pha Qubc (HUIB_PN101), tiéu Ma Lai (HUIB_PN96), tiéu ring Nam M§ Piper
divaricatum (HUIB PD36). Cap lai JHUIB PD36 v6i QHUIB_PN27,
QHUIB_PN69, QHUIB_PN96, QHUIB_PN97va QHUIB PN97 vdéi HUIB PN27
tién hanh thu hat phan tir 7gio sang, thu phéan trong khoang thoi gian tir 14 gio dén
17 gio cung ngay. Doi vé6i cip lai HUIB_PN97 va HUIB_PN27, tién hanh thu hat
phan tir chiéu t6i hom trudc va thu phan vao sang hom sau, tir 8 gio dén 11 gio.

Chi ti€u theo doi: Ti 1€ dau qua (%): sb qua déu/téng sb hoa duoc thy. Ti 18
gié rung (%): s6 gié rung/tong sb gié lai.

2.3.5. Chon lpc goc ghép khing tuyén tring va ddnh gid kha ning ghép thanh
cong trén goc ghép khdng tuyén tring déi véi mot sé donglgiong tiéu thwong
mai

2.3.5.1. Bdnh gid kha ndng khdng tuyén trimg ciia cdc goc ghép ho tiéu

Phuwong phdp thu tuyén tring Meloidogyne incognita: R& cay ho tiéu nhiéu ndt
sung duoc thu tir cac vuon tiéu bi bénh vang 14 tai Gia Lai. Thu trimg va tuyén tring
M. incognita tudi 2 (J2) dwa vao TCVN 12194 - 1: 2019 vé quy trinh giam dinh tuyén
trung M. incognita gay bénh thuc vat (Chdu & Thanh, 2000). Sau d6, nhan nuodi
tuyén tring M. incognita J2 trén gia thé ca chua, sau 2 - 3 thang sé thu tring tuyén
tring M. incognita va i 2 ngay dé tring phat trién thanh tuyén tring M. incognita
tudi 2, tién hanh 1ay nhiém vao cay gidng.

Phwong phdp ldy nhiém: Lay nhiém 1 lan khi cac vat liéu gbc ghép
(HUIB_PN105; HUIB_PN45; HUIB_PN27; HUIB PH30; HUIB PD36) dugc 3
thang tudi. Mat &6 M. incognita 1a 100 con tudi 2 (J2) trén 100 g gia thé. P6 50mL
dung dich ¢ chira khoang 1.500 con M. incognita vao mdi bau cay giéng (véi 1,5
kg gia thé). Lot dia nhya dudi bau cdy giéng dé tranh tuyén tring M. incognita ra
ngoai. Thudng xuyén dam bao duy tri d6 4m cho bau ciy trong sudt thi nghiém.

Dong/giébng HUIB_PN27 duoc lya chon lam dbi chimg 4m vi & dong/gidng

hd tiéu dugc trong phd bién va c6 kha ning khang tuyén tring yéu.
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Chi tiéu theo doi:

- S6 lwong tuyén trung M. incognita tudi 2 trong 5 g ré: dung phwong phap cua
Speijer va De Waele (1997) dé tach loc tuyén trung M. incognita tir r& (tinh 1 1an
khi két thic thi nghiém).

- S6 luong tuyén trang M. incognita tudi 2 trong 100 g dat: Ap dung phuong
phap Baermann véi mot s cai tién dé tach loc tuyén trung M. incognita tir dat
(Hooper, 2005). Theo di mot 1an khi két thuc thi nghiém. Kiém tra dudi kinh Lap
soi n6i voi do phong dai 10 - 40 1an dé dém s6 lugng, xac dinh mat do tuyén tring.

- Ty 1é ré bi ndt sung (%): S6 ré c6 ndt sung/tong sd r& chinh x 100%. Panh
gid 3 cay/lan nhic lai. Theo ddi mot 1an sau khi két thuc thi nghiém.

- Sinh trudng chiéu cao cay (cm) va sd 14 (13): Po chiéu dai than chinh, dém sb
14. Po 3 cay cho 1 lan lap. Theo dai tai thoi diém trudc khi tién hanh 1ay nhiém, sau
lay nhiém 30, 60, 90 va 120 ngay

- Ty 1& cay bi vang 14 (%): S6 cay bi vang 1a/tong sd cay x 100%. Quan tric 3
cay/1an 1ap. Theo ddi tai thoi diém sau 1ay nhiém 30, 60,90 va 120 ngay
Z(N1><)1+...+(Nn><n)x100

NxK

Trong do : N1: s6 mau di€u tra bi hai ¢ cap 1; Nn: s6 mau di€u tra bi hai &

- Chi s6 bénh (%) =

cap n; N: tong mau diéu tra; K: cap hai cao nhit cta thang phan cap

Cap hai duoc tinh theo QCVN 01 - 172 : 2014/BNNPTNT. Cép 1 (nhe) ty 18
vang 13/ré bi ndt sung dudi 30%; cap 2 (trung binh) ty 18 vang/ré bi ndt sung 14 tir
30 - 65%; cép 3 (nang) ty 1& vang 13/ré bi ndt sung tir trén 65%.

Mirc khang: chia thanh 5 murc, dugc xac dinh dua theo chi sb6 bénh. Muc 5/5
chi s6 bénh < 20%; Mtc 4/5 chi s6 bénh tir 20% - 40%; Mtc 3/5 chi s6 bénh tir 40% -
60%; Mirc 2/5 chi sb bénh tir 60% - 80%; Muc 1/5 chi sd bénh > 80% (Truong va cs,
2008)
2.3.5.2. Danh gid kha ndng ghép thanh céng va khd néng tiép hop ciia cdc t6 hop ghép

Phwong phdp ghép: Thi nghiém 2 yéu t6: Yéu t6 A: 3 loai gbc ghép
(HUIB_PD36 (A1), HUIB_PH30 (A2), HUIB_PH46 (A3)); Yéu t6 B: 4 loai ngon
ghép (Vinh Linh - VL (B1), Loc Ninh - LN (B2), Sri Lanka - SR (B3), An Do - AD
(B4)). Thi nghiém dugc bd tri theo kiéu khoi day du ngau nhién (RCBD), 3 lan lip,
0 co s& 10 ciy, sb luwong mau 1a 360 cdy (Lan va cs., 2005). Lua chon 1a cac gbc
ghép c6 kha nang khang duoc tuyén tring, ngon ghép duge sir dung 1a cic ngon

ghép cua cac dong/giéng ho tidu duoc trong pho bién véi nang xuat chét lugng tot.
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K3 thuat ghép (ghép ném ndi ngon) duoc thuc hién nhu sau: Dung dao ghép
cit ngang than cay gbc ghép & vi tri than béanh té, ché doc than khoang 2,0 cm.
Ngon ghép ¢6 1 - 2 d6t mang mam ngu & nach 4. Cat vat phan dudi cua ngon ghép
theo hinh chit V, c6 do dai khoang 2,0 cm twong tng véi vét ché trén than cay goc
ghép (Hinh 2.4 A). Bua ngon ghép vao goc ghép sao cho phan tugng ting ctia ngon
ghép va gbc ghép tiép xtc tét véi nhau (Hinh 2.4 B). Dung day nilon cudn chat vi
tri ghép, chup bi nilong dé han ché chdi ghép mat nude, khd héo (Hinh 2.4 C).

A Gl SW ¢ B
) ° 4%

,. Lo
Hinh 2.4. Céc budc trong ki thuat ghép ném ndi ngon
A: Cat vat phan dudi ciia ngon ghép theo hinh chiz ¥, dg dai khodng 2,0 cm twong ing Véi
Vét ché trén than cay goc ghép, B: Pua ngon ghép vao goc ghép sao cho phdn firong tang
cuia ngon ghép va goc ghép tiép xuc tat véi nhau, C: Dung day nilon cuén chdt v; tri ghép.

Chi tiéu dinh gid kha ning ghép thanh cong: Ty 18 to hop ghép song (%): sb
cay ghép sdng/tdng sb cay thi nghiém x100%. Theo ddi tai thoi diém sau ghép 30,
60, 90 va 120 ngay.

Sinh trwong chiéu cao va sé la cia ngen ghép (cm, 1a): Po chiéu dai
ngon(tinh tir vét ghép dén ngon) tai thoi diém sau ghép 30, 60, 90 va 120 ngay.

Ddnh gid khd néng tiép hep: dya vao mic do twong dong trong cau tric giai
phiu giita goc ghép va ngon ghép ho tiéu; muac do tiép hop & vi tri vét ghép khi cay
ghép dugc 4 thang. So sanh dic diém cau tao cua than goc ghép va ngon ghép, tir do
so sanh céac dic diém tuong déng caa cac cdy thi nghiém. Cac cau trdc vi phau duoc
nhuém bang phuong phap nhuém 2 mau két hop gitra Carmin - phén chua va xanh
methylen. Quan sat vi phau trén mot giot glycerin.

Phwong phdp dinh gid kha ndng tiép hop qua quan sat vi phdu: Panh gia
kha nang tiép hop thdng qua mirc do twong ddng giai phau goc ghép, ngon ghép va
muc do tiép hop tai vi tri vét ghép khi cay ghép duoc 2 thang. So sanh dic diém cau
tao cua goc ghép va ngon ghép: Tir cAu tao than cua cay gc ghép va ngon ghép, so
sénh cac dic diém tuong dong cua cac cay thi nghiém.
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2.3.5.3. Pdnh gid khd ndng khdng tuyén trimg cia cdc té hop ghép ho tiéu

Thi nghiém dugc thuc hién theo phuong phap cia Ngoc, N. Q va cong su
(2021), thiét ké theo kiéu khéi day du ngau nhién (RCBD) gom 8 té hop ghép vai 3
lan I3p lai va 10 cay cho mdi lan lap.

Lay nhiém tuyén trung nhan tao: T6 hop ghép sau khi ghép thanh cong, cay
ghép duoc 2 thang, cao tir 10 - 15 cm ¢6 2 - 3 14 thi tién 1y nhiém tuyén trang M.
incognita. Phuong phap 14y nhiém va chi tiéu theo ddi twong tu muyc 2.3.5.1.

2.3.6. Ddnh gid kha nang sinh truwéng va phdt trién ciia ciy ghép hé tiéu khding
tuyén tring trong diéu kién nha mang

Céc cay ghép 4 thang tudi tir 8 to hop ghép sé& duoc trong ¢ nha mang dé quan
st sy sinh truedng va phat trién trong 30, 60, 90 va 120 ngay. Thi nghiém dugc thiét
ké theo kiéu khéi day da ngiu nhién (RCBD) gém 8 t6 hop ghép c6 kha ning khang
tuyén trung va tiép hop tét vai 3 1an 1ap lai va 10 cay cho mai lan lap.

Diéu kién trong va cham séc: Chiam soc cdy ho tiéu theo ding quy trinh cham
soc cay trong vuon wom caa Bo Nong nghiép va Phat trién ndng than.

CA4c chi tiéu theo ddi: Panh gia kha ning sinh truong cua cac dong/giéng cay
ghép hd tiéu khang tuyén tring: Pong thai ting truong chiéu cao ciy (cm); Pong
thai tang truong s6 14 (14) va mau sic 1a; Pong thai ting truong sé dét (d6t) va mau
sic dot va Pong thai ting truong sé canh (canh)

2.4. PHUONG PHAP XU LY SO LIEU

Phan tich ddc diém hinh thdi ciia tip doan hé tiéu

Dit liéu dugc phén tich bang kiém dinh Duncan test véi mic y nghia P < 0,05
trong phan mém SPSS cua IBM (Phién ban 27). Phan tich cum va thanh phan chinh
duoc thuc hién bang phin mém R (R Development Core., 2008). Cac mdi quan hé
khong gian gitta 39 dong/gidng hd tiéu dugc hién thi bing so d6 diém sb cua cac thanh
phan chinh th& nhat va thi hai trong khéng gian hai chiéu. D6i v6i phén tich cum, tat
ca cac dic diém ctia mdi lan gia nhdp da duoc chuin hoa va khoang cach Euclidian
duoc tinh bang phuong phap lién két trung binh nhom khong trong s6 (UPGMA).

Phén tich két qud dinh danh tip doan ho tiéu:

Két qua giai trinh tu ving 1TSul-4 dugc tdp hop va chinh stra bang BioEdit
v7.2.5. Céc trinh tu sau d6 dugc ClustalW can chinh trong MEGA X va cac vung
trinh ty chong chéo & dau 5 va 3 dugc cat bét. Bay thong sd bao gom so luong vi tri
da hinh riéng biét (S), téng s6 vi tri dot bién (Eta), s6 haplotype (h), d0 da dang
haplotype (Hd), s6 lwong nucleotide khac biét trung binh (k), sy da dang nucleotide
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(Pi), s6 su kién tai to hop tdi thiéu (Rm) duoc coi 12 mot phép do da hinh trong quan
thé. Tinh trung 14p duoc kiém tra dya trén nim phuong phap 1a Tajima’s D test (Fu,
1997), Fs, Fu’s statistic (Fu and Li, 1993), D* and F*, Fu and Li’s statistics (Fu va
Li, 1993); S, Strobeck’s statistic (Strobeck, 1987) tir phan mém DNAsp 6.0.

Cay phat sinh loai duoc xdy dung bing cach phwong phip Maximum
Likelihood va mé hinh Tamura-Nei (Tamura & Nei, 1993) dugc thuc hién trong
MEGA X. Céc trinh tuy barcode dugc truy van dua trén co sé dit liéu GenBank
(NCBI) bang thuat toan Nucleotide BLAST. Sau d6, xdy dung mang ludi Haplotype
(Haplotype Network) trén co s& phan mém Network 10.2.

Phdn tich két qua dinh gid da dang di truyén ciia tip doan hé tiéu

Dua trén két qua dién di dé x4y dung ma tran nhi phan, cac bang xuét hién 16
rang va khong bi bién dang s€ dugc gan la “1”, khong c6 (hoac qua mo) s€ duogc
gan 1a “0”. Kich thuéc ctia biang san phim PCR dugc udc tinh, dwa trén marker
chuan. Ma tran ndy s& duoc dung cho phan mém POPGEN 1.32 dé xac dinh cac chi
s6 da dang: da dang gen cua Nei (h), chi sb théng tin Shannon (Ho), sb luong alen
quan sat dugc (na), sb lugng alen hi€u qua (ne) (Nei., 1987). Bén canh do, dir li¢u
ma tran ciing duoc dua vao NTSYSpc 2.1 dé xay dung ciy phat sinh loai.

Phan tich déc diém ra hoa ciia mét s6 donglgiong ho tiéu loai P. nigrum L.
va khd néing lai tgo véi loai P. divaricatum khdng tuyén tring nhim tao
dong/giong hé tiéu moi

Phuong phép xtr 1y s6 liéu: SO liéu dugc tong hop bang phan mém Excel va xir
Iy théng ké mo ta, so sanh phuong sai ANOVA bang phan mém xir 1y thong keé
SAS9.1. Cac sb lidu % duogc chuyén ddi bang cong thirc arcsin\%

Phén tich két qua khdng tuyén triing, khd ning ghép thanh cong, két qua
lai tao, két qud ghép, dinh gid khd ndng tiép hop, kha nding sinh trwéng, phdt
trién ciia té hop ghép ho tiéu:

S liéu duoc xtr Iy bang phan mém Ms Excel va SAS 9.1.

Cac sb lieu 1a sé dugc chuyén doi yi = log (xi + 1), sb liéu % chuyén sang goc
yi = arcsin\% di voi nhirng day s6 tir 1-100 va yi = V% vai ddy sb tir 70 - 100.

Trong cling 1 cot, cac gié tri c6 ky tu khac biét 1a co ¥ nghia thong Ke.

ns: Khac biét khong co y nghia thong ké & muc P < 0,05.

*  Khac biét c6 y nghia théng ké & muc P < 0,05.

** Khac biét rat c6 y nghia thong ké & mirc P < 0,01
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Chuong 3
KET QUA NGHIEN CUU

3.1. PANH GIA PA DANG DI TRUYEN CUA TAP POAN HO TIEU PUQC
THU THAP O VIET NAM

3.1.1. Pdnh gid da dang di truyén ciia tip doan dong/giong hé tiéu bang dic
diém hinh thdi

D3 nghién ctiru 16 dic diém hinh thai ¢ tit ca cac loai cay ho tiéu (Bang 3.1).
Kiéu sinh truong 13 mot trong nhimng tinh trang quan trong nhét trong chon loc
dong/giéng ho tiéu thwong mai san xuat va chu yéu duoc xac dinh bai di truyén.
Kiéu sinh truong phd bién nhat 1a cay leo (37 dong/gidng) trong khi dong/giéng
HUIB_PR48 than bd va HUIB_PD36 1a dang than dung. Tat ca cac dong/giéng hd
tiéu c6 kiéu phan canh da dang ngoai trir HUIB PD36.

Hau hét cac dong/gidbng déu c6 nhiéu chdi sinh ra tir than, ngoai trir
HUIB_PN10, HUIB_PN34, HUIB_PN96, HUIB _PN97, HUIB_PN101,
HUIB_PN102, HUIB_PN113, va HUIB_PN116. Ba dong/giéng (HUIB_PD36,
HUIB PR48 va HUIB_PN101) c6 kha ning bam tru yéu, trong khi kha ning bam
trung binh da duoc quan sat thdy ¢ 3 dong/giong HUIB_PN56, HUIB PR41 va
HUIB_PN47. Céc dong/gidng con lai thé hién kha ning bam manh. Kha ning tao ré
bat dinh 1a it & dong/giéng HUIB_PN101, vira phai & HUIB_PD36, HUIB_PR41 va
HUIB_PR48, cac dong/gidng con lai tao ra rdt nhiéu ré bat dinh. Tat ca cac
dong/gidng déu khong c6 1ong to trén than. Hudng moc ciia canh bén dbc xudng &
cac dong/gibng HUIB PN91, HUIB PH30 va HUIB PH46, nim ngang &
HUIB_PN21, HUIB_PN29, HUIB_PN38, HUIB_PR41, HUIB PN43,
HUIB_PN45,  HUIB_PN47, HUIB_PN48, HUIB_PN50, HUIB_PN55,
HUIB_PN56, HUIB_PN89, c4c dong/gidng con lai canh bén moc thing.

Pa s6 cac dong/giéng co gan 1a kiéu campylodromous, ngoai trir HUIB_PH30
va HUIB_PH46 (gan chan vit) va HUIB PD36 gan hinh xwong ca (Hinh 3.1).

Huéng moc cia bong cia hau hét cac dong/gidng déu nim nghiéng, ngoai trir
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HUIB PH30, HUIB PH46, HUIB PD36 va HUIB PR41 (kiéu thang dtng, Hinh
3.2 d). Dit liéu khong duoc thu thap ¢ HUIB_PR48. Hau hét cac dong/giéng déu cd
bong & dang soi, ngoai trrt HUIB_PR41 (hinh né6n), HUIB PH30 va HUIB PH46
(hinh try). Hau hét cac dong/giéng déu hoa ludng tinh. Trong khi, HUIB PH30,
HUIB _PH46 va HUIB_PR41 chi tao ra hoa cai. Hinh dang qua cua tat ca cac
dong/giéng da sé dang tron.

Hinh 3.1. Kiéu gan 14 cua mot s6 dong/giéng ho tiéu: A: HUIB_PH30
(Acrodromous), HUIB_PN27 (Campylodromous), HUIB_PD36

(Eucamptodromous)

Hinh 3.2. C4c hinh dang va kich thuéc cua 14 va bong (a-c) L4 cua cac dong/gidng
(a) HUIB_PH30 (hinh tim), (b) HUIB_PH46 va (c) HUIB_PD36 (miii mac dén
elip) (d) Tur trai sang phai, lan luot 1a cac dong/giéng HUIB_PN27, HUIB_PD36,
HUIB_PH30 va HUIB_PH46
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Hinh dang phién 14 da dang tir hinh ovan, ovan-elip, ovan-miii mac, elip - miii méc,
hinh tim (Hinh 3.2. a - ¢). Hinh dang gc 14 ciing da dang v&i 4 kiéu hinh 13 tron, hinh
tim, nhon va nhon c6 gbc. Mép 14 ¢6 2 kiéu 1a mép c6 séng dugc quan sat &
HUIB_PNZ20, HUIB_PN35, HUIB_PD36, HUIB_PR41, HUIB_PH46, HUIB_PRA48,
HUIB_PN52, HUIB_PN69, HUIB_PN70 va HUIB_PN102. Cac dong/giéng con lai co
mép 14 bang.

Dua trén khoang cach Euclidian, dugc tinh bang gia tri trung binh ciia nhém
khéng trong s6 (UPGMA), 39 dong/gidng tiéu den dugc nhom thanh ba nhém (Hinh
3.3). Trong d6, nhom I chi gdm dong/gidng HUIB PR48, véi cac dic diém khac
biét nhu phién 14 hinh tim, mép 14 hinh séng, c6 kiéu sinh truong bo trén mat dat,
kha nang bam tru yéu, kém tao ré bat dinh hon cac dong/giéng khac, kha ning ra
hoa va ddu qua kém nén kho cé thé quan sat. Nném II gdm bdn dong/giéng 1a
HUIB_PH30, HUIB_PD36, HUIB_PR41 va HUIB_PH46 va 34 dong/gidng con lai
dugc xép vao nhom II1. Cac dic diém dic trung cia nhom II bao gdm: mép 14 hinh
song hac hinh tim, géc la nhon hoac tron, hoa moc théng dang tru hodc dang hinh
nén va thudng chi co hoa dyuc. Trong khi d6, nhém 111 1a cac dong/giéng ho tiéu co
than leo, phan canh da dang, dinh choi ¢6 mau sic da dang, choi & than nhiéu, kha
ning bam tru khoe, hinh dang gbc 1a va phién 14 da dang, gin 14 kiéu

campylodromous, hoa dang chi va moc theo hudng nghiéng, qua tron.
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Bang 3.1. Cac chi tiéu theo di ctia cac cay ho tiéu da thu thap

Ciac dic diém hinh thai
PGH | BT | YOSTC | RSP | HC | ARP | POS | LBH | LLS | LBS | LM | TOV | SO | SS | TH | FS

99

99

99

99

99

99

99

99
99
99

99

1
1
1
1
1
1
1
1
3
1

1
1

1

1

at liéu

¢u va

A

Ky hi

HUIB_PN10
HUIB_PNZ20

HUIB_PN21

HUIB_PN27

HUIB_PN29

HUIB_PH30

HUIB_PN34

HUIB_PN35

HUIB_PD36

HUIB_PN38

HUIB_PR41

HUIB_PN42

HUIB_PN43

HUIB_PN45

HUIB_PH46

HUIB_PN47

HUIB_PRA48

HUIB_PN50
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Ciac dic diém hinh thai

K¥ hi€u vat liéu
PGH | BT | YOSTC | RSP | HC | ARP | POS | LBH | LLS | LBS | LM | TOV | SO |SS | TH

HUIB_PN115 1 2 2 7 7 7 1 1 4 3 1 2 2 1

HUIB_PN116 1 2 2 5 7 7 1 1 1 1 1 2 2 1

Chu thich:  PGH, kiéu sinh truéng cua cay: 1, than leo (trén try); 2, than bo (trén mdr dat); 3, than dimg.
BT, dang phdn canh: 1, phan doi; 2, da dang; 99, khac.
YOSTC, mau dinh choi cdy con: 1, Vang hoi xanh, 2, tim nhat, 3, tim ddm; 4, do nhat; 99, khac.
RSP, si sinh choi tir than: 3, it; 5, trung binh; 7, nhiéu.
HC, khd ndng bam try: 3, yéu; 5, trung binh; 7, khde.
ARP, sir san sinh ré bat dinh: 3, yéu; 5, trung binh; 7, khde.
POS, long to trén than: 1, khong co; 2, CO.
LBH, tdp tinh ra canh bén: 1, dimg; 2, ngang; 3, doc xuang.
LLS, hinh dang phién la: 1, ovate; 2, ovate-ellip; 3, ovate-miii mdc, 4, ellip-miii madc, 5, hinh tim.
LBS, hinh dang gac l14: 1, tron; 2, hinh tim; 3, nhon; 4, nhon coa géc.
LM, mép la: 1, bang; 2, c6 song.
TOV, kiéu gan la: 1, chan vit; 2, campylodromous, 3, xuong cad.
SO, hwéng moc cia bong: 1, thang; 2, nghiéng; —, khdng co di liéu.
SS, hinh dang béng: 1, dang chs; 2, hinh try; 3, hinh cau; 4, hinh nén; 99, khac.
TH, logi hoa: 1, chi cé hoa cai; 2, chi ¢é hoa duc; 3, hoa lwong tinh; 99, khac.
FS, dang qua: 1, tron; 2, ovate; 3, thudn dai; 99, khac.
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Group | HUIB_PR&3
HUIB_PD35

HUIB_PR&1
Group Il HUIB_PH&S
HUIB_PH3)
HUIB_PNES
HUIB_PNS2
HUIB_PN33
HUIB_PN10
HUIB_PN102
HUIB_PK116
HUIB_PN37
HUIB_PNS
HUIB_PHas
HUIB_PN21
HUIB PN&3
HUIB_PN33
HUIB_PNa7
HUIB_PNSS
HUIB_PN
Group I HUIB_PN114
HUIB_PN33
HUIB_PNSS
HUIB_PN&2
HUIB_PN27
HUIB_PN23
HUIB_PNSS
HUIE_PN115
HUIE_PKI10S
HUIB_PNTOQ
HUIB_PN20
HUIB_PNS9
HUIB_PN&S
HUIB_PNSO
HUIB_PNOT
HUIB_PR35
HUIB_PN34
HUIB_PK113
HUIB_PN101 —

Hinh 3.3. Cay phat sinh loai hién thi mdi quan hé di truyén caa 39 dong/giéng dua trén
phan tich dit liéu hinh thai bang phuong phap UPGMA va hé sé khoang cach Euclidian
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3.1.2. Pinh danh cdc dong/giong hé tiéu da thu thip duwa vao trinh tw ITS

Ti Ié khuéch dai ving gen 1TSul-4 cua quan thé ho tiéu voi cac cap moi dic
hiéu 1a rat cao (100%). Su khac biét di truyén dwa vao ving gen ITSul-4 caa quan
thé hd tiéu nam trong khoang tir 0,000 dén 0,155 (trung binh = 0,033) (Bang 3.2).

Bang 3.2. Cac dic diém di truyén dua trén ving gen ITSul-4 cia tip doan ho tiéu

. Til¢ PCR | Til¢ gidi trinh | Tong chiéu | S6lwong | Ty1é | Swkhacbiét_
Vung | thanh cong | tw thanh cong | dai tuwong cacvitri | bien di | trong quan the
gen (%) (%) dong (bp) | don hinh (%) (trung binh)

0,000 - 0,155
ITSul-4 100 100 667 - 685 517-535 | 21,898 (0,033)

Bang 3.3. Thanh phan nucleotide trong ving gen ITSul-4 cta quan thé ho tiéu

Ty 1€ nucleotide (%) Téng
T(V) C A G G+C (bp)
HUIB_PN10 19,374 29,210 19,970 31,446 60,656 671
HUIB_PN20 20,119 28,614 19,821 31,446 60,060 671
HUIB_PN21 19,970 28,763 19,672 31,595 60,358 671
HUIB_PN27 19,970 28,912 19,672 31,446 60,358 671
HUIB_PN29 19,940 28,720 19,940 31,399 60,119 672
HUIB_PH30 18,394 31,825 18,832 30,949 62,774 685
HUIB_PN34 19,970 28,763 19,821 31,446 60,209 671
HUIB_PN35 19,970 28,763 19,672 31,595 60,358 671
HUIB_PD36 20,597 28,209 24,627 26,567 54,776 670
HUIB_PN38 19,940 28,720 19,940 31,399 60,119 672
HUIB_PR41 19,640 29,085 21,739 29,535 58,621 667
HUIB_PN42 19,970 28,912 19,821 31,297 60,209 671
HUIB_PN43 19,970 28,912 19,672 31,446 60,358 671
HUIB_PN45 19,970 28,912 19,672 31,446 60,358 671
HUIB_PH46 18,394 31,825 18,832 30,949 62,774 685
HUIB_PN47 19,821 29,061 19,672 31,446 60,507 671
HUIB_PR48 19,640 29,085 21,739 29,535 58,621 667
HUIB_PN50 19,970 29,210 19,225 31,595 60,805 671
HUIB_PN52 19,970 28,763 19,821 31,446 60,209 671
HUIB_PN54 19,821 29,210 19,821 31,148 60,358 671

Ky hi¢u
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Ty 1€ nucleotide (%) Téng
T(V) C A G G+C (bp)

Ky hi¢u

HUIB_PN55 19,970 28,763 19,821 31,446 60,209 671

HUIB_PN56 19,970 28,763 19,672 31,595 60,358 671

HUIB_PNG69 19,970 28,763 19,821 31,446 60,209 671

HUIB_PN70 19,672 29,210 21,311 29,806 59,016 671

HUIB_PN84 19,672 29,508 20,268 30,551 60,060 671

HUIB_PN87 19,970 28,763 19,821 31,446 60,209 671

HUIB_PN89 19,523 28,912 19,970 31,595 60,507 671

HUIB_PNO91 19,851 28,955 19,851 31,343 60,299 670

HUIB_PN93 19,672 28,614 20,417 31,297 59,911 671

HUIB_PN95 19,523 29,061 20,119 | 31,297 60,358 671

HUIB_PN96 19,970 28,763 19,821 31,446 60,209 671

HUIB_PN97 19,970 28,763 19,821 31,446 60,209 671

HUIB_PN101| 19,970 28,763 19,970 31,297 60,060 671

HUIB_PN102| 20,119 28,614 19,821 31,446 60,060 671

HUIB_PN105| 19,821 29,061 19,672 31,446 60,507 671

HUIB_PN113| 19,970 28,763 19,821 31,446 60,209 671

HUIB_PN114| 19,821 29,061 19,672 31,446 60,507 671

HUIB_PN115, 19,523 29,061 19,821 31,595 60,656 671

HUIB_PN116| 19,672 29,061 19,821 31,446 60,507 671

Avg. 19,795 29,047 20,031 31,128 60,174 | 671.513

Céc san pham PCR cia ving gen ITSul-4 dugc giai trinh tu trén ABI
PRISM® 3100 Avant Gentic Analyzer (Hé théng sinh hoc ting dung) bang phuong
phap dau cudi dideoxy. Két qua ciia ving gen ITSul-4 1a 667 bp 6 HUIB_PR41 va
HUIB PR48; 670 bp ¢ HUIB PN36 va HUIB_PN91; 672 bp HUIB_PN29 va
HUIB_PN38; 685 bp HUIB_PN46 va HUIB_PN30; 671 bp dbi v6i cac dong/giong
con lai. Két qua BLAST trén NCBI dugc str dung dé xac minh va so sanh voi trinh
tu cua chi Peper cho thay trinh tir nucleotide thu dugc twong dong 96 dén 100% vai
loai cua Piper nigrum (MH493477 - MH493487, KF924121, KF924111), Piper
retrofractum (MH493562), Piper hancei (EF450274) va Piper divaricatum
(DQ868714). Ty 1é xuat hién timg loai nucleotide trén vung ITSul-4 cho thiy
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Guanidin (G) chiém ty 1¢ cao nhét, dao dong tir 26,567 dén31,595% (trung binh =
31,188%), tiép dén 1a Cysteine (C) chiém 28,209 dén 28,955% (trung binh =
29,047%) va thap nhat 1a Thymine (Uracin) chiém 18,394 dén 20,19% (trung binh =
19,795%). Ty 1& phan traim (G + C) chra trong vung gen ITSul-4 1a cao nhat
60,805% (HUIB_PN50) va c6 su khac biét giita cac dong/giéng Pipper khac nhau,
su khac biét dao dong tur 54,776% dén 60,805% va dat murc trung binh 1a 60,174%
(Bang 3.3). Tét ca cac chudi méi da duoc gui vao GenBank theo cac sd gia nhap
sau: MZ636718 dén MZ636756.
Bang 3.4. Két qua da hinh DNA dua trén ving gen ITSul-4 cta quan thé hd tiéu

\Ving gen n S Eta h | Hd Kk Pi (x10%) | Rm

ITSul-4 39 150 169 23 10,947 | 20,352 | 30,930 18

Luu y: n: 86 lwong dong/giong; S: sé vi tri khdc biét; Eta: Tong sé dot bién;
h: S6 kiéu Haplotypes; Hd: Pa dang gen (Haplotype); Pi: Sy da dang nucleotide
(trén moi vi tri); k: Chénh léch s6 nucleotit trung binh; Rm: Sé su kién tdi t6 hop 16
thiéu

Két qua trinh bay & bang 3.4 cho thiy trinh ty nucleotide ctia ving gen ITSul-
4 ¢6 chira 150 vi tri nucleotide khac nhau gitra 39 dong/gidng ho tiéu dugc nghién
cuu. Trong ) nay, c6 53 vi tri khac biét don (voi 52 vi tri chtra hai nucleotide: 17,
21, 31, 36, 37, 41, 50, 63, 75, 130, 141, 146, 147, 148, 164, 165, 167, 173, 195,
224,301, 318, 343, 367, 392, 395, 410, 420, 431, 432, 439, 451, 462, 463, 468, 469,
484, 487, 506, 507, 509 , 538, 588, 597, 598, 601, 616, 622, 663, 670, 672, 677 va 1
vi tri chira ba nucleotide: 262) va 97 vi tri Parsimony (v6i 79 Parsimony chtra 2
nucleotide: 10, 22, 47, 59, 64, 65, 74, 85, 86, 89, 91, 94, 97, 106, 111, 115, 121,
128, 129, 150, 168, 179, 180, 181, 186, 189, 192, 194, 201, 202, 211, 213, 229, 231,
241, 265, 351, 379, 386, 390, 402, 405, 411, 413, 424, 428, 436, 438, 440, 441, 444,
447, 448, 455, 461, 480, 497, 518, 523, 536, 539, 557, 569, 570, 574, 575, 587, 590,
593, 604, 606, 627, 630, 642, 650, 651, 655, 685, 690 va 18 Parsimony chtra 3
nucleotide: 108, 187, 188, 220, 352, 396, 414, 422, 4 30, 434, 452, 491, 510, 525,
558, 584, 632, 671). Vung gen 1TSul-4 khong co protein chi dinh vung ma hoa, co6

chtra 169 (Eta) téng sd dot bién, voi sé nucleotide chénh 1éch trung binh (k =
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20,352), hé s6 da dang vé nucleotide chiém 30,930 x 10 - 3 (Pi), tao ra 23
Haplotypes trong 39 dong/gidng voi hé sd da dang haplotype chiém 0,947 (Hd).
Cac dong/gidng trong quan thé tiéu co su khac biét 16n, c¢6 téi 18 su kién tai to hop
t6i thiéu duoc du doan xay ra trong quan thé nay khi phan tich trén phan mém
DNAsp 6.0. Tat ca cac chi tiéu déu duoc xu Iy voi y nghia théng ké p < 0,05 (Bang
3.4).
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Hinh 3.4. Céc dau hiéu mé rong quan thé trong ving ITSul-4 hat nhan

Su phan b khong dong déu cua cac nucleotide khac biét trong trinh ty ITSul-

4 cua tat ca cac dong/giong trong quan thé da biéu hién kha ning su mé rong quan
thé 16n (Raz & Ecker, 1997; Moniz & Kaczmarska, 2010). Phé tan sb cua dit liéu
nghién ctru cho thiy sy du thira ctia cac dot bién singleton khi so sanh véi cac tan sb
du kién trong diéu kién trung 1ap va kich thudc quan thé 6n dinh (Hinh 3.4).

Bang 3.5. Két qua kiém tra tinh trung tinh dwa trén ving gen ITSul-4 ctia quan thé

hé tidu
vung | Fu’s Tajima’s Fu and Li’s S
gen | Fs D P D* P F* P
Statistical Not Not sianificant
ITSul-4 |-0,209 | -1,824 |significance: | -1,205 |significant, |-1,699 g '| 0,684
* P<0.05 P>0 10 0.10>P>0,05

Trong do: D, Tajima’s statistic; Fs, Fu’s statistic;c D* and F* Fu and Li’s statistics, S,
Strobeck’s S statistic.
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Gia tr1 Fs trong phan tich Fu’s statistic 1a am (Fs = -0,209) xay ra khi c6 qua
nhiéu haplotype hiém va cho thdy rang viéc md rong quan thé hodc bién doi di
truyén da dién ra (Fu , 1997). Cac gia trj D* va F* cua Fu and Li’s statistics ciing
am (D = -1,824; P < 0,05, D* = -1,205; khong c6 y nghia théng ké (P > 0,10) va F*
= -1,699; khong c6 ¥ nghia théng ké (0,10 > P > 0,05)), cho thiy sy du thira cua cac
haplotype méi xuat hién gan ddy va cho thay rang viéc md rong quan thé hoic chon
loc nén (background selection) dd xay ra (Tajima , 1989; Fu va Li, 1993). Bén canh
d6, xac suat thu duoc cac kiéu haplotype bang hodc it hon dya trén tin s gen va ty
1¢ dot bién giita cac dong/gidng trong mot quan thé 1 cao (S = 0,684). Cac két qua
nay phu hop véi d6 1éch so véi trung 1ap do chon loc hodc mé rong quan thé (Bang
3.5).

Phéan tich phat sinh loai

Mang luéi Haplotype ITSul-4 duoc xdy dung bang cach st dung phan tich
thong ké (statistical parsimony) vé&i gidi han két ndi 95% (diém ngat phan tich
pasimony = 7 budc dot bién). Lich sir tién hoa dua trén tin sd alen vung gen [TSul-4
duoc suy ra bang cach st dung phwong phap Maximum Likelihood va mé hinh
Tamura-Nei (Kumar va cs., 2018), trong d6 téc do tién hoa khong doi giita cac
dong/giéng trong quan thé duoc gia dinh va khoang cach di truyén giita cac
dong/giéng trong quan thé 1a tuong ddi. Cay c6 log likelihood cao nhat (-2082,26)
duoc hién thi. Cac phan tich tién hoa duoc thuc hién trong MEGA X (Kumar va cs.,
2018). Két qua cho thdy c6 3 phan nhom duoc tao ra. Nhém I gdm 1 dong/giong
thudc loai Piper divaricatum (HUIB_PD36), nhom II gom 4 dong/giéng thudc loai
Piper retrofractum (HUIB_PR41 va HUIB_PR48) va Piper hancei (HUIB_PH30 va
HUIB_PH46), nhom III gom 26 dong/giéng con lai ctia loai Piper nigrum (Hinh 3.5
va 3.6).
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Hinh 3.5. Méi quan hé tién hoa cua cac don vi phan loai dya trén viing gen 1TSul-4

trong nhan di truyén cua quan thé hd tiéu
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Hinh 3.6. Mang lu6i Haplotype cua quan thé Pepper dua trén ving 1TSul-4
3.1.3. Pdnh gid da dang di truyén ciia tip doan dong/giong hé tiéu bang chi thi
phan tw

Két qua tach chiét DNA tong so

Mau 14 cta 39 dong/giéng hd tiéu dugc st dung dé tach chiét DNA theo
phuong phap CTAB theo mo6 ta cua Doyle JJ va Doylle JL, 1987 (Doyle & Doyle,
1987). DNA tong s6 sau khi tach chiét duoc dién di trén agarose gel 1% (Hinh 3.7)

.2 3 4 5. ..6. 7. .8 9 1015 16 17 18 19

Hinh 3.7. Két qua tach chiét DNA tng sé cua mot sé dong/giéng ho tiéu
Trong do: 1: HUIB PNI10, 2: HUIB_PN20, 3: HUIB_PN69, 4:HUIB_PN70,
5:HUIB_PN89, 6:HUIB_PN91, 7:HUIB_PN93, 8:HUIB_PN95, 9: HUIB_PN96, 10:
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HUIB _PN97, 11: HUIB_PN101, 12: HUIB_PN102, 13: HUIB_PN105, 14: HUIB_PN113,
15: HUIB _PN114, 16: HUIB_PN115, 17: HUIB_PN116, 18: HUIB_PN55, 19:
HUIB_PN56

Két qua dién di ¢ hinh 3.7 cho thiy DNA tong sb tach chiét tir 14 ciia cac
dong/gidng nghién ctru cho mot bang duy nhit, sach, khong dat diy, rd nét. Chét
luong DNA dam bao dé 1am nguyén liéu cho thi nghiém tiép theo.

Két qua sang loc méi RAPD

Chon ngau nhién 3 dong/gidng hd tiéu trong sé 39 dong/giéng dé tién hanh
sang loc 200 mdi RAPD nham tim ra méi tao ra cic bang rd nét va c6 sb bang da
hinh cao nhat. Két qua cho thay chi 12 moi RAPD dat yéu cau (Bang 3.6). Cac moi
nay sau d6 duogc ching tdi str dung dé nghién ciru danh gia da dang di truyén bang
ki thuat RAPD cho 39 dong/gidng trong tap doan ho tiéu.

Bang 3.6. M6i RAPD sir dung danh gia da dang di truyén hd tiéu

STT | Tén méi Trinh tw moi STT| Tén méi Trinh tw moi
1 | UBC#303 GGTCTCCTAG UBC#352 | CACAACGGGT
2 | UBC#317 GCGAACCTCC | 8 | UBC#359 | AGGCAGACCT
3 | UBC#322 ATGGCAAAGC | 9 | UBC#363 | ATGACGTTGA
4 | UBC#329 CTGGGGCCGT | 10 | UBC#377 | GACGGAAGAG
5 | UBC#333 GCGTGACCCG | 11 | UBC#382 | ATACACCAGC
6 | UBC#347 ATCTAGGGAC | 12 | UBC#392 | CCTGGTGGTT

Két qua phén tich RAPD ciia qudn thé hé tiéu

Trong tong sé 39 dong/giong hd tieu dwoc st dung trong nghién cuu,
HUIB_PN29 la dong/gidng c6 sé bang khuéch dai nhiéu nhat véi 22 bang DNA
(chiém 3,259% trén tong so bang DNA tao thanh), tiép theo 1a HUIB_PN21 va
HUIB_PN47 c6 cliing sé bang DNA tao ra 1a 21 bang, chiém 3,1116% trén téng s6
bang tao thanh. Nhirng dong/gidng ho tiéu c6 cing sé biang DNA tao thanh tir 12
mdi RAPD 1a HUIB_PN27, HUIB_PN34 va HUIB_PN45 (20 bing DNA, chiém
2,963% tong sb bang tao thanh), HUIB_PN96, HUIB PH46, HUIB_PN84 va
HUIB_PN87 (19 bang DNA tao thanh, chiém 2,815% tong sé bang tao thanh).
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Nhiing dong/giéng hd tiéu c6 it s6 bang DNA tao thanh nhat 1a HUIB_PN10,
HUIB_PN70 va HUIB_PN93 (14 bang DNA tao thanh).

Két qua nghién ctru ¢ bang 3.8 cho thay co tat ca 40 bang DNA da duoc khuéch
dai tir 12 moi ngau nhién, tit ca déu 1a bang da hinh (s6 bang da hinh trén mdi trung
binh 1 3,333), kich thudc bang dao dong tir 200 — 1400 bp. Ty 1é cac dong/giéng duoc
khuéch dai cao (83,547 %). UBC#303, UBC#352, UBC#359, UBC#347 va UBC#392
v6i s6 bang 1an luot 13 5, 3, 5, 2 va 4 biang DNA duoc tao thanh, tiép dén 1a UBC#377
(96,774 %) véi s6 bang DNA tao thanh 1a 5. M6i UBC#333 ¢6 sb lugng dong/gidng
duogc dong/giong khuéch dai thap nhat 1a dong/gidng (38,710 %) (Bang 3.7, hinh 3.8).

Theo Nei va cong su (1978), kha ning phan biét cac mau nghién ciru trén cay
pha hé cang 16n khi s biang dugc khuéch dai cang nhiéu, trong d6 sb bang da hinh
t6i thiéu 12 50 % moi c6 thé xdy dung cay pha hé chinh xac (Nei, 1978). Vi 12 mdi
sir dung, chung t6i da thu duoc 40 bing DNA da hinh tir cac dong/giéng ho tiéu
khac nhau. Vi vay, s6 liéu thu duoc sau khi phan tich 12 mdi RAPD la da cho

nghién ctru da dang di truyén tap doan ho tiéu.

Hinh 3.8. San pham PCR cua cac moi UBC#303, UBC#352, UBC#359, UBC#347
khuéch dai cac dong/giéng HUIB_PH30, HUIB_PD36, HUIB_PH46, HUIB_PN84,
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HUIB_PN87, HUIB_PN114, HUIB_PN21, HUIB_PN27, HUIB_PN29,
HUIB_PN34, HUIB_PN45, HUIB_PN47; M: 100 bp Ladder
Bang 3.7. S6 bang DNA khuéch dai cua cac dong/giéng ho tiéu véi timg moi

Kyhigu | UBC | UBC | UBC | UBC | UBC | UBC | UBC | UBC | UBC | UBC | UBC | UBC |Téng
dong/giong | #303 | #317 | #329 | #322 | #333 | #352 | #3590 | #363 | #377 | #347 | #382 | #392 | cong
HUIB_PN10 3 1|0 1] 0 11 2101 0] 2 2 | 2 | 14
HUIB_PN20 4 1|0 1] 0 11310 1 1 2 | 2 |16
HUIB_PN21 1 1| 2 1] 2 1| 3 1| 3 1 2 | 3 |21
HUIB_PN27 3 1 1 1| 2 1 | 3 1| 2 1 2 | 2 |20
HUIB_PN29 2 1 1 1 | 4 1 | 3 2 | 2 1 2 | 2 | 2
HUIB_PH30 3 2 1] 0| 2 1] 2 1 1 1 1] 2 |17
HUIB_PN34 2 10 1 1] 2 1| 3 1] 2 2 2 | 3 |20
HUIB_PN35 1 1 1 1| 2 2 | 4 1 1 1 1| 3 |19
HUIB_PD36 3] 0] 01| 0] 3 1 | 4 1 1 1 1] 2 |17
HUIB_PN38 3 1] 0 1] 0 1] 2101 0] 2 2 | 2 | 14
HUIB_PR41 3]0/ 01| 0] 3 1 | 4 1 1 1 1] 2 |17
HUIB_PN42 2 1 1 1] 2 1| 3 1] 2 2 2 | 2 |20
HUIB_PN43 3 1|0 1 1013|310 1 2 2 1 |17
HUIB_PN45 2 1 1 1| 2 1 | 3 1| 2 2 2 | 2 |20
HUIB_PH46 3 2 | 3 1| 2 1| 2 1 1 1 1 1 ] 19
HUIB_PN47 3 1 1 1| 2 1| 3 1] 2 2 2 | 2 |2
HUIB_PR48 3 2 1] 0| 2 1| 2 1 1 1 1] 2 |17
HUIB_PN50 3 1|0 1] 0 1 | 3 1| 2 1 1] 2 |16
HUIB_PN52 | 1 | 0 1 1| 2 1 | 3 1 | 3 1 2 | 2 |18
HUIB_PN54 4 1|0 1] 0 11310 1 1 2 | 2 |16
HUIB_PN55 3 1 1 1] 0 1130 2 2 2 1 |17
HUIB_PN56 310 1 1] 0 1130 2 2 2 1 | 16
HUIB_PN69 3 1|0 1101|3310 1 2 2 1 |17
HUIB_PN70 3 1] 0 1103|210 1 2 10 1 |14
HUIB_PN84 1 1 1 1| 2 2 | 4 1 1 1 1] 3 |19
HUIB_PN87 2 1| 2 1 1 2 | 3 1| 2 1 2 1 |19
HUIB_PN89 3]0 1 1] 0 2 | 3 2 1 2 1| 2 |18
HUIB_PN91 31010 1|0 1] 30| 2 2 1] 2 |15
HUIB_PN93 31010 1|0 1 3]0 2 2 1 1 | 14

()
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HUIB_PN95 3 1 0 1 0 1 3 2 1 2 1 2 17
HUIB_PN96 2 1 0 1 0 2 3 1 2 2 2 3 19
HUIB_PN97 3 0 0 1 0 3 2 0 3 2 1 1 16
HUIB_PN101 3 1 1 1 0 1 3 0 2 2 2 1 17
HUIB_PN102 4 1 0 1 0 2 2 0 2 2 0 1 15
HUIB_PN105 3 1 0 1 0 1 3 1 2 1 1 2 16
HUIB_PN113 3 1 0 1 0 2 3 0 2 2 1 3 18
HUIB_PN114 3 1 0 1 0 1 3 1 2 1 1 2 16
HUIB_PN115 2 1 0 1 0 2 3 0 1 2 1 2 15
HUIB_PN116 2 1 1 1 0 2 2 0 2 2 2 1 16
Téng cong 104 | 33 23 35 35 5 | 112 | 25 62 61 57 72 | 675
Bang 3.8. Két qua khuéch dai cua cac dong/gidng ho tiéu ¢ timg mdi
£ o e ] .
Stt Mobi dbngslgiéng dbng//,;iéng i(;ul::él:hg ?1(; ll)jl:f Ptllll?rltli’lcvll);(rl;h :{Zr:e((%l )
kKhuéch dai|khuéch dai dai (bp)
1 | UBC#303 39 100,00 5 5 220 - 1040 100
2 | UBC#317 30 76,92 2 2 370 - 800 100
3 | UBC#329 19 48,72 3 3 320 - 450 100
4 | UBC#322 35 89,74 2 2 400 - 720 100
5 | UBC#333 16 41,03 5 5 200 - 1400 100
6 | UBC#352 39 100,00 3 3 300 - 1200 100
7 | UBC#359 39 100,00 5 5 230 - 1050 100
8 | UBC#363 22 56,41 2 2 400 - 460 100
9 | UBC#377 37 94,87 5 5 420 - 1100 100
10 | UBC#347 39 100,00 2 2 500 - 590 100
11 | UBC#382 37 94,87 2 2 300 - 420 100
12 | UBC#392 39 100,00 4 4 330 -900 100
Téng cong 83,547 40 40 200 - 1400 100

Két qua phan tich da dang di truyén va xdy dung cdy phd hé

Phan tich su da dang ciia cac dong/gidng trong quan thé ho tiéu cho thay co su

da dang di truyén caa hd tiéu 1 16n (Bang 3.9). Trong 12 mdi ngau nghién duoc st

dung trong nghién ciru cho thay moi UBC#329 thé hién da dang cao nhat véi gia tri
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H, dat trung binh 0,5332, tiép dén 1a mdi UBC#317 (H, = 0,4676). Su da dang thap
nhat 12 & mdi UBC#322 (H, = 0,3311). Viéc nghién cau su da dang trong quan thé
mét loai nhat dinh ciing da duoc nhiéu tac gia nghién ctu, két qua nhiéu nghién cau
cling cho thdy su da dang rat cao cua cac dong/gidng trong quan thé. Khi nghién
ctru trén cay Eremostachys supera, Verma va cs., (2007) nhan thay su da dang trong
cac quan thé ciing kha cao (H, tir 0,31 — 0,42) va su da dang trong quan thé chiém
83,01% sy da dang trong loai. Trén cay Salsola paserina, su da dang trong c4c quan
thé thap hon (Ho tir 0,16 — 0,20) va chiém 70,96% da dang loai (Gao va cs., 2009).
Nguoc lai, nhiéu nghién ciu cho thay rang khi su khac nhau giira cac quan thé cao
thi su da dang caa cac dong/giéng trong quan thé thap. Li va Xia (2005) da danh gia
mutc d6 da dang di truyén cua Thuy ting (Glyptostrobus pensilis) tir 5 viing khac
nhau cua Trung Qudc bang ky thuat ISSR. Két qua cho thay ching c¢6 mic 46 da
dang trong quan thé thap (H, tr 0,02 — 0,11) trong khi su khac biét giira cac quan
thé 16n hon (52,54%) (Li va Xia, 2005).
Bang 3.9. Cac chi s6 da dang di truyén cua quan thé theo tirmg moi RAPD

Moi na* ne* h* Ho*
UBC#303 2 1,5058 0,2926 0,4476
UBC#317 2 1,5249 0,3073 0,4676
UBC#329 2 1,6443 0,3614 0,5332
UBC#322 2 1,3268 0,2035 0,3311
UBC#333 2 1,3180 0,2114 0,3468
UBC#352 2 1,4115 0,2636 0,4195
UBC#359 2 1,5444 0,3029 0,4531
UBC#363 2 1,3851 0,2341 0,3697
UBC#377 2 1,4649 0,2754 0,4209
UBC#347 2 1,4246 0,2594 0,4072
UBC#382 2 1,5435 0,3075 0,4625
UBC#392 2 1,4751 0,2850 0,4398

Trung binh (SE) | 2(0,172) | 1,44(0,343) | 0,266 (0,171) | 0,41 (0,226)

See Nei (1987) Molecular Evolutionary Gentics (p. 176 - 187)
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*na = So luong alleles diroC quan st

*ne = Sé luwong alleles ¢6 hiéu qud (kimura and crow, 1964)

*h = Da dang gen Nei’s (1973)

*H, = Chi sé da dang di truyén Shannon (Lewontin, 1972)

Cac gia tri hé sd twong tu cua 39 dong/gidng phd bién da duoc tinh toan va
ching niam trong khoang tir téi thiéu 0,418 dén téi da 1a 1. Cay phat sinh gen dugc
tao ra (Hinh 3.9) bang cach sir dung phan tich cum UPGMA di chia 39 dong/giéng
cay ho tiéu thanh hai dong/giéng chinh. Cac nhanh thé hién su tuong déng trong
khoang 41,8 — 51% gitra ching. M&i nhanh gém c6 cac nhém con véi mic do tuong
d6ng khéc nhau. (Hinh 3.9).

Nhanh | géom 5 dong/giong ho tiéu la HUIB_PH30, HUIB_PH46,
HUIB_PD36, HUIB_PR41 va HUIB_PR48. Tuy nhién, 5 dong/giéng hd tiéu nay
phan thanh hai nhém phu ¢ hé s6 twong dong di truyén khoang 0,635.

Nhém phu tha nhit gom 3 dong/gibng HUIB_PH30, HUIB_PH46 va
HUIB_PR48, nhdm phu tht hai gom hai dong/giéng HUIB_PD36 va HUIB_PR41
c6 cung hé s twong ddng di truyén 1a 1. Nhanh 11 gdm 34 dong/gidng hd tiéu véi hé
s6 twong dong di truyén 1a 0,677, cac dong/giéng phan thanh 2 nhom phu lla (11
dong/giéng) va nhom phu 1lb (23 dong/giong). Trong do, cac dong/giéng co hé sb
twong ddng cao nhit 1a HUIB_PN10, HUIB_PN20, HUIB_PH30, HUIB_PN54,
HUIB_PN114, HUIB PN50, HUIB PN43, HUIB PN69, HUIB PN84,
HUIB_PN101, HUIB_PN35, HUIB_PN45 (1) va dong/giéng c6 hé sé twong dong
thap nhat 1a HUIB_PN87 (0,772). Nhu vay, két qua phan tich pha hé DNA cho thay
tinh da dang cao giira cac dong/gidng trong cung mot quan thé. Su bién doi di

truyén c6 thé 1a do su khac biét vé diéu kién sinh san va nguon gbc cay con.
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Hinh 3.9. Cay UPGMA thé hién méi quan hé di truyén cua cac 39 dong/giong ho tiéu
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3.2. CHON LQOC CAC DONG/GIONG HO TIEU CO KHA NANG KHANG
TUYEN TRUNG VA CHIU UNG
3.2.1. Ddnh gid khd ndng khdng tuyén tring ciia tip doan hé tiéu

Céc tuyén trung duwgc dinh danh c6 tén khoa hoc 1a Meloidogyne incognita.
Trinh ty cua chung duoc cong bd trén Genebank voi cac ma s6 0Q784598 va
0Q784301.

Pé danh gia kha niang khang M. incognita, 39 dong/gidng ho tiéu di duoc lay
nhiém déi véi M. incognita. Vang 14, r& c6 ndt sung 14 triéu chimg dién hinh cua sy
xam nhiém M. incognita. Ching t6i di tim thdy mdi twong quan chit ché vé ty 18
ndt san trén ré va ti 1& vang 14 (Hinh 3.10). Pay 1a mdi twong quan thuin theo
phuong trinh tuyén tinh y = 2,170 + 7,633 (R? = 0,874). Cu thé 13, khi ti 1& cay
nhiém c6 ndt sung cao thi ti 16 ciy vang 14 cling cao va nguoc lai, khi ti 1& cay

nhiém co6 nét sung it thi ti 1¢ vang 14 thap.

100 - y=2.170x+ 7.633
90 - R>=0.874
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€ cay co no

~
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0 10 20 30 40
Ti 1€ cay vang la (%o)
@ Tilé cay co not sung (%)
B Du doan ti & cay c6 not sung (%)

—Linear (Ti 1é cay c6 ndt sung (%))
—Linear (Du doan i 1é cay c6 ndt sung (%))

Hinh 3.10. Tuong quan gitra ty 1¢ cay cd biéu hién vang Ia va nét sung trén ré
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Bén thang sau khi thi nghiém, 14 vang d3 duoc quan sat thdy ¢ hau hét cac
dong/giéng ho tiéu (20,00% dén 33,33%), ngoai trirt HUIB_PH30 va HUIB_PD36
(0%). Tuong tu, khi diéu tra ré, cac ndt sung dugc tim théy & hau hét cac
dong/gidng ho tiéu (1én dén 80%), ngoai trir & HUIB. PH30 va HUIB PD36. Diéu
nay cho thay hai dong/giéng HUIB_PH30 va HUIB PD36 khong c6 dau hiéu cia
sw nhiém M. incognita. Trong khi, HUIB_PH46 twong ddi nhay cam véi sy xAm lan
ciia M. incognita (Hinh 3.11). C6 thé nhan dinh rang HUIB_PH30 va HUIB_PD36
1a hai dong/gidng hd tiéu c6 kha ning khang tuyén trang manh, HUIB_PH46 c6 kha
ning khang yéu véi tuyén tring (véi ti 16 vang 14 va ti 1& nét sung ¢ ré thip hon so
v6i nhitng dong/giéng ho tiéu con lai).
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Hinh 3.11. So sanh ty 18 cay c6 biéu hién vang 14 va ty ¢ cay c6 nbt sung sau 4
thang cay Meloidogyne incognita.
3.2.2. Ddnh gid khd ndng chiu ving ciia mét s6 dong/giong ho tiéu
Nhitng nim gan day, mot s6 huyén ¢ tinh Thira Thién Hué di tién hanh canh
tac cay ho tiéu. Tuy nhién, day 1a cac vung triing thap nén dién tich ho tiéu chét
sau mua lut 13 rat 16n. Trén thi truong hién nay chua cé giéng ho tiéu nao c6 kha

nang chiu ung. Do d6, két qua thi nghiém danh gia kha ning chiu ung két hop véi
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két qua danh gia kha ning khang tuyén tring & hd tiéu s& 1am co s& chon lua gc
ghép c6 kha nang khang tuyén tring va chiu ung t6t trong diéu kién mua lii cua
Thira Thién Hué.

Thi nghiém xt 1y ngip Ung cho thiy chi ba dong/gibng HUIB_PH30,
HUIB_PD36 va HUIB_PH46 c6 kha nang chiu ting véi ti 1¢ song sét 1a 100%, trong
khi cac dong/giéng con lai déu bi chét do Ging nudc (i 1 sdng sot 1a 0%) (Bang
3.10). Sau 15 ngay thir nghiém ngdp ung, chi ba dong/gidng HUIB_PH30,
HUIB_PD36 va HUIB_PH46 con song, cay va l4 con xanh.

Pé hiéu rd hon vé co ché chiu Gng cua ba dong/gibng (HUIB_PH30,
HUIB_PD36 va HUIB_PH46), cac dic diém hinh thai vi mo cua than va ré cia 3
dong/giong da dugc quan sat dudi kinh hién vi (Hinh 3.12). Dong/giéng HUIB_PN27
duoc sir dung dé lam d6i chimg am. Két qua chi ra rang, than cua HUIB_PD36 ndi
bat vi duong kinh 16n hon tir ba dén bdn lan so voi ba dong/gidng con lai.
HUIB_PD36 c¢6 hinh dang cta cac bé mach khac v6i ba dong/gidng con lai. Dang
chi y, vo ré cia HUIB_ PN27 cho thiy rat it khoang gian bao (1,1 + 0,1% dién tich
mit cit vo ré). Trong khi, ca 3 dong/giéng c6 kha ning chiu ung tét 1a HUIB_PH30,
HUIB_PD36 va HUIB_PH46 c6 khoang gian bao 16n hon dang ké (HUIB_PH30: 5 +
2%, HUIB_PD36: 16 + 6% va HUIB_PH46: 5 £ 2%). Chinh khoang gian bao tao
diéu kién cho oxy vao ré va chdi, do d6, khong gian gitra cac t& bao 16n hon giup giai
thich 1am thé nao ba dong/gidng nay d6i pho tot hon trong diéu kién ngap tGing.

Bang 3.10. Sang loc kha ning séng sot trong ngap Gng

Ky hiu vat lidu Dia diém thu thap Til¢ s‘,’,‘;ﬁ;‘:ﬁ;“(‘%“ xirli
HUIB_PN10 Gia Lai, Viét Nam 0
HUIB_PN20 Gia Lai, Viét Nam 0
HUIB_PN21 Quang Nam, Viét Nam 0
HUIB _PN27 Quang Tri, Viét Nam 0
HUIB_PN29 Quang Tri, Viét Nam 0
HUIB_PH30 Quang Tri, Viét Nam 100
HUIB_PN34 bak Lak, Viét Nam 0
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HUIB_PN35 Gia Lai, Viét Nam 0
HUIB_PD36 Gia Lai, Viét Nam 100
HUIB_PN38 Quang Tri, Viét Nam 0
HUIB_PN41 Quang Tri, Viét Nam 0
HUIB_PNA42 Gia Lai, Viét Nam 0
HUIB_PN43 Gia Lai, Viét Nam 0
HUIB_PN45 Gia Lai, Viét Nam 0
HUIB_PH46 Quang Tri, Viét Nam 100
HUIB_PN47 Quang Nam, Viét Nam 0
HUIB_PN48 Quang Tri, Viét Nam 0
HUIB_PN50 Gia Lai, Viét Nam 0
HUIB_PN52 Binh Phudc, Viét Nam 0
HUIB_PN54 Pong Nai, Viét Nam 0
HUIB_PN55 Kién Giang, Viét Nam 0
HUIB_PN56 Quang Ngéi, Viét Nam 0
HUIB_PN69 Gia Lai, Viét Nam 0
HUIB_PN70 Gia Lai, Viét Nam 0
HUIB_PN84 Gia Lai, Viét Nam 0
HUIB_PN87 Gia Lai, Viét Nam 0
HUIB_PN89 Gia Lai, Viét Nam 0
HUIB_PN91 Gia Lai, Viét Nam 0
HUIB_PN93 Gia Lai, Viét Nam 0
HUIB_PN95 Gia Lai, Viét Nam 0
HUIB_PN96 Gia Lai, Viét Nam 0
HUIB_PN97 Gia Lai, Viét Nam 0
HUIB_PN101 Gia Lai, Viét Nam 0
HUIB_PN102 Gia Lai, Viét Nam 0
HUIB_PN105 Gia Lai, Viét Nam 0
HUIB_PN113 Gia Lai, Viét Nam 0
HUIB_PN114 Gia Lai, Viét Nam 0
HUIB_PN115 Gia Lai, Viét Nam 0
HUIB_PN116 Gia Lai, Viét Nam 0
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HUIB_PN27 HUIB_PH30 HUIB_PD36 HUIB_PH46

Bo6 mach
vong ngoai

Than
Bo6 mach
vong trong
RéE
Khoang
" ~ = - . 5
gian bao v - Bt Khoang
trong vo ré o ue’ - gian bao

Hién thi dang =
nhi phan : ” 4

Hinh 3.12. Bic diém vi phiu cua (a - d) than va (e - h) ré thu duoc tir thi nghiém
ngap Ung (i - ) vo ré. Puong ké dam (dugc vé trong CorelDRAW) dugc chi dinh
khoang gian bao trong vo ré. (m - p) Hinh anh nhi phan thu duoc tir vo ré tuong ung
(i - 1), khoang gian bao duoc t6 mau do va khoang trang dai dién cho cac té bao

s6ng.

3.3. PHAT TRIEN CHI THI PHAN TU DNA LIEN KET VOI TINH KHANG
TUYEN TRUNG CUA CAY HO TIEU BANG PHUONG PHAP BSA
3.3.1. Nghién ciru nhgn dién chi thi phén ti lién két véi tinh khdng tuyén tring
bang phwong phdp BSA

Két qua phén tich RAPD

Tur két qua cia cong viéc danh gia kha nang khang tuyén tring cua tap doan hd
tiéu, chi hai dong/giéng hé tiéu 1a HUIB_PH30, HUIB_PD36 cho thiy kha niang khang
tuyén tring. Dua vao day va két hop vai két qua danh gia da dang di truyén (phan
3.1.3) d6i véi 100 mdi RAPD (UBC#301 - 400), két qua khuéch dai thém véi 100
moi RAPD (UBC#401 - 500), chung t6i da tim thdy 3 moi UBC#401, UBC#408,
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UBC#360 cho thay c6 sy xuét hién bang dic trung cia HUIB_PH30, HUIB_PD36 so
V6i 2 dong/gidng con lai la dong/giéng HUIB_PH46 va dong/gidng HUIB_PN34 . Ba
bang dic trung ndy 1a cac bang dam, rd nét va c6 thé chi thi cho kha ning khang tuyén
trlng ciia cac dong/gidng ho tiéu (Hinh 3.13).

UBC#401 UBC#408 UBC#360
30 36 46 34 30 36 46 34 30 36 46 34

”—* ~ o
“-S:_--"- —
= - = — T -
- S -
-
-

Hinh 3.13. San pham PCR ctia 3 moi UBC#401, UBC#408, UBC#360 bicu hi¢n
bang dic trung cho 2 dong dong/giéng hd tiéu khang (HUIB_PH30 (30),
HUIB_PD36 (36)) so véi 2 dong/gidng hé tiéu khdng khang tuyén tring

(HUIB_PN46 (46), HUIB_PN34 (34)); ngdi sao 1a danh dau cac bang DNA dic

trung cia HUIB_PH30 va HUIB_PD36.

Két qua BSA

Tiép theo, 3 moi UBC#401, UBC#408, UBC#360 da dugc sir dung dé khuéch
dai hai pool Rp, Sp va cac dong/gidng hd tiéu dé tao Rp pool (HUIB_PH30 va
HUIB_PD36) va Sp pool (HUIB PH46, HUIB_PN84, HUIB_PN114,
HUIB_PN21, HUIB PN27, HUIB_PN29, HUIB_PN34, HUIB_PN45,
HUIB_PNA47). Két qua cho thay rang, chi c6 2 moi UBC#408 va UBC#360 tao ra
hai bing dic trung on dinh cho hai dong/gibng HUIB_PH30, HUIB_PD36 (Hinh
3.14). Trong d6, bang dic trung hay doan DNA lién két véi tinh khang tuyén tring
1a bang 1450 bp & mdi UBC#408 va bang 300 bp & mdi UBC#360. Hai trinh tu nay
sau d6 duogc cét, tinh sach, dua vao vector dé giai trinh tu nham thiét ké mdi va thuc

hién céc budc tiép theo trong nghién ctru. Trong khi do, két qua khuéch dai lai cho
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thiy cac doan DNA déu xuat hién gitra cac dong khang va khong khang & mai
UBC#401, vi vay khong thé duoc sir dung & cac budc tiép theo.

M Rp 30 36 46 Sp 84 114 21 27 29 34 45 47

1450 bp

MENL s

UBC#408
M Rp 30 36 46 Sp 84 114 21 27 29 34 45 47
p— — UBC#360
an SRR =
—_— em ”
_— L e . T .

300 bp

Hinh 3.14. Két qua khuéch dai cua hai moi UBC#360 va UBC#408 dbi vai pool
khang (Rp), pool khdng khéang tuyén tring (Sp) va cac dong/giéng ho tiéu tao pool.
Trong dé: HUIB_PH30 (30), HUIB_PD36 (36), HUIB_PH46 (46), HUIB_PN84
(84), HUIB_PN114 (114), HUIB_PN21 (21), HUIB_PN27 (27), HUIB_PN29 (29),
HUIB_PN34 (34), HUIB_PN45 (45), HUIB_PNA47 (47); ngéi sao la danh ddu cdc
bing DNA lién két véi tinh khdng tuyén trimg. M: 100 bp Ladder.

3.3.2. Nghién ciru chuyén déi chi thi RAPD sang chi thi SCAR

Nhdan dong va gidi trinh tu cdac doan RAPD

Tir két qua “nghién ctru phét trién chi thi phan tr nhan dang tinh khang tuyén
tring bang phuong phap BSA” di tién hanh cat va tinh sach 2 phan doan DNA
khoang 300 bp cua mdi UBC#360 va 1450 bp cia mdi UBC#408 biéu hién lién két
vé6i tinh khang tuyén tring. Tuy nhién, chi c6 phan doan DNA khoang 400 bp cua
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mdi UBC#360 cho két qua tinh sach thanh cong véi nong do sau khi tinh sach 1a 10
ng/ul va két qua PCR kiém tra cho bang DNA dic hiéu, dam, rd nét. Do dé, chi c6
phan doan 400 bp duoc lya chon dé thuc hién cac budc tiép theo.

Chung t6i da tién hanh nhan dong doan DNA-RAPD lién két véi tinh khang
(300bp) dé giri giai trinh tu, thiét ké moi va thuc hién khuéch dai kiéu gen cho 2
dong/gidng chuan khang va 9 dong/giéng chuan nhidm. Tuy nhién, két qua nhan
dong lai khéng thanh cong. Do do, cac doan DNA da duoc gui dich vu nhan dong
va giai trinh ty. Két qua duoc thé hién ¢ bang 3.11, véi kich thudce bing tao dong la
403 bp véi ti 1€ GC la 34%.

Bang 3.11. Két qua giai trinh tu doan RAPD lién két véi tinh khang tuyén tring

Tén doan Kich

\ Tilé

[;)NA: (tenk. Trinh tuy doan gen 5°—3’ thwée | GC

mau-ten moi (bp) (%)
RAPD) P

30-360 CTCTCCAGGCCTTCCCCATCTCTCCAGGC 403 34
CCCTTGCCTCCTCATCTTGCCAATAATTTT
CTACACATATATTTGTTATGATTTCATATT
AATTAACTCTTGAATAGTTAGATTGATTA
AAAATTAACTTTTTATGATTTTTCAACTTG
ATAGTTCTGATAAGCAGAAAAAAAGTAA

ACAAGAATGTAAGATTTAGGCCTAGAAC

ACAAAATCATTCCCAAGTTTGTCATAAAA
ATCGATTCCTAGTTGGATTTTCGTCTCTTC
TTGATTTCCCTAGCAATTCTCATGGAAAG
AAGCTGTAGACCGAGCATCTATACTATCA
AGTGGTTTGTCTTCCTTCATTTTTGTTGTC
TCCTTCTTTTCAATGTTTTTGGTTAACTGG
TTTTCCTGGAGAGAAAT

< Thiét ké moi

Dua trén két qua giai trinh tu doan DNA lién két véi tinh khang xuat hién &
dong chuan khang, da c6 2 cap mdi SCAR duoc thiét ké (Bang 3.12). Tir 2 cap moi
nay co thé ghép cip dé tao ra 4 cap mdi nham tién hanh phan tich SCAR bao gom:
30 - 360F1R1, 30 - 360F1R2, 30 - 360F2R1, 30 - 360F2R2. Tiép do, chung to1 tién
hanh chon 2 mau DNA dong/giéng khang va 2 mau DNA dong/giéng nhiém lan
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luot 1a HUIB PH30, HUIB_PD36, HUIB_PN46, HUIB PN70 dé thyc hién phan
rng PCR véi cap mdi dugc thiét ké.

Bang 3.12. Cac mdi duoc thiét ké cho phan tich SCAR

Tén moi Trinh tu (5' - 3") Nhiét @6 i (°C)
30 - 360F1 CTCTCCAGGCCTTCCCCATC 64,6
30 - 360R1 CTCTCCAGGCAAAACCAGTT 58,4
30 - 360F2 GCCCTCCTCATCTTGCCAAT 60,5
30 - 360R2 TCGGTCTACAGCTTCTTTCCA 59,4

30 36 46 70 30 36 46 70 30 36 46 70 30 36 46 70 . M
30-360F1R1 30-360F1R2 30-360F2R1 30-360F2R2

Hinh 3.15. Két qua khuéch dai 4 dong/giéng HUIB_PH30 (30), HUIB_PN36 (36),
HUIB_PH46 (46), HUIB_PN70 (70) ciia cac cap mdi SCAR.

Két qua phan tng khuéch dai véi cap moi SCAR cho thay: chi ¢ cap moi 30 -
360F1R2 c6 thé khuéch dai dugc ca 4 dong/giéng ho tiéu, trong d6 HUIB_ PH30 va
HUIB_PD36 c6 mot bing DNA kich thuéc ngang nhau, trong khi dong/giong
HUIB_PN46 va HUIB_P70 co bang kich thuéc 16n hon (Hinh 3.15). Dya vao két
qua nay, cap mdi 30 - 360F1R2 cd thé dung dé phan biét duoc gitra cac dong/gidng
khang/nhiém tuyén trung. Tuy nhién dé két qua PCR 12 6n dinh, chinh xé&c nhat va
tranh duoc su anh hudng cua cac bang khong dic hiéu dén két qua phan tich, ching
t6i can tién hanh thém céc thi nghiém nham téi wu cac thong sb trong qué trinh PCR
v6i muc dich cudi cing 1a xay dung thanh cong bo Kit chi thi phan tir gip nhan

dang cac dong/giong hd tiéu mang tinh khang tuyén trang.
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Danh gia dp nhay cua chi thi SCAR

NC M HUIB_PH30 HUIB_PH70
1 2 3 "4 50T S

- e e <«— 280 bp
- amm» e <— 200 bp

Hinh 3.16. Két qua khuéch dai 2 dong/giéng HUIB_PH30, HUIB_PN70 cua cap
moi 30-360F1R2 ¢ 5 néng d6 DNA khac nhau la 20; 10; 5; 0,5 va 0,05 ng/ 1 L. NC:
d6i ching am (nude cat); M: 100 bp Ladder; 1, 2, 3, 4, 5 1an luot la cac nong do
DNA 20; 10; 5;0,5va 0,05 ng/ u L

Chung t6i da tién hanh cac phan ung PCR véi cac nong do DNA khéc nhau
cua 2 dong/giéng tiéu 1a HUIB_PH30 va HUIB_PH70 (20; 10; 5; 0,5 va 0,05
ng/uL). Cac phan ¢ng nay sir dung céc théng s da tdi uu thanh cong cho cap mdi
SCAR. Két qua dién di san pham PCR di chi ra rang, 10 - 20 ng/ul 1a ndng d6 thich
hop nhat cia DNA dé tao ra cac bing rd nét va c6 do dic hiéu cao. Tir do, cb thé
thay bo Kit c6 6 nhay vi DNA ¢ nong d6 10 - 20 ng/ul (Hinh 3.16).

Danh gia do dac hiéu cua chi thi SCAR

Thong qua viéc t6i wu cac théng sd ctia qua trinh khuéch dai DNA, budc dau da
xac dinh duoc thanh phan ctia mét chi thi SCAR nhan biét tinh khang tuyén tring & hd
tiéu gdbm: 10 pmol mdi, 0.33 mM dNTP, 5X Mytaq reaction buffer. Chu trinh nhiét
duoc tién hanh lan luot 1a: 95°C trong vong 3 phut (1 chu ky); 95°C trong 15 gidy,
60°C trong 15 giay, 72°C trong 30 gidy (35 chu ky); 72°C trong 10 phut (1 chu ky).
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Hinh 3.17. Két qua khuéch dai cia cap moi 30-360F1R2 vai mot s6 dong/giéng ho
tiéu trong tap doan ho tiéu & nhiét d6 gan moi 1a 60°C trong 15 gidy, 35 chu ki phan
ttng, 10 pmol méi, ¢6 b sung 0,33 mM dNTP, st dung néng d6 DNA 5-10 ng/pl.
M: 100 bp Ladder; HUIB_PH30 (30) va HUIB_PD36 (36): dong/giéng khang;
HUIB_PH46 (46), HUIB_PN21 (21), HUIB_ PN52 (52), HUIB_PN27 (27),
HUIB_PN45 (45), HUIB_PN55 (55), HUIB_PN56 (56), HUIB_PN70 (70),
HUIB_PNO95 (95), HUIB_PN96 (96), HUIB_PN113 (113), HUIB_PN116 (116),
HUIB_PN38 (38), HUIB PN42 (42), HUIB_PN35 (35), HUIB_PN54 (54),
HUIB_PN47 (47), HUIB_PR41 (41), HUIB_PN50 (50), HUIB_PN84 (84),
HUIB_PN87 (87), HUIB_PN114 (114), HUIB_PN29 (29), HUIB_PN10 (10),
HUIB_PN20 (20), HUIB_PR41 (41), HUIB PN43 (43), HUIB_PN69 (69),
HUIB_PN50 (50), HUIB_PN89 (89), HUIB_PN91 (91), HUIB_PN93 (93),
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HUIB_PN97 (97), HUIB_PN101 (101), HUIB_PN102 (102), HUIB_PN105 (105),
HUIB_PN115 (115), HUIB_PN116 (116), HUIB_PN34 (34), HUIB_PR48 (48):
dong/gidng nhiém.

Két qua phan tich d¢ dac hiéu cua chi thi SCAR déu cho théy cac cap moi ¢o
d6 dic hiéu cao (100%) cho dong/giéng khang hodc nhiém tuyén trung. Tir d6 cd
thé 1am co s& dé phan biét dong/gidng nhidm/khang tuyén tring.

Cu thé 1a chiing t6i da sir dung cac thong s6 t6i uu cho phan tmg PCR véi cip
moi 30 - 360F1R2 dé thuc hién phan tng SCAR cho tit ca 39 dong/giéng tiéu. Két
qua d3 cho thiy rang, bang khuéch dai & cac dong/gidng da sé 1a kha dam va dic
hiéu. San pham khuéch dai duoc tao ra & 2 dong/gidng HUIB_PH30 (30),
HUIB PD36 (36) c6 kich thuéc tuong dong nhau (khoang 250 bp). Trong khi d6, &
cac dong/gidng con lai cac bang DNA c6 kich thude 16n hon (khoang 300 bp) (Hinh
3.21). Piéu nay la phu hop véi cac bao co trude do cua ching t6i vé kha ning
khang tuyén trung cta 39 dong/gidng tiéu. Cu thé 13, 2 dong/gibng tiéu
HUIB PH30, HUIB_PD36 c6 kha ning khang tuyén trung. Trong khi d6, kha nay
khong xuat hién & cac dong/gidng con lai. Chinh vi vay, c6 thé thdy rang viéc sir
dung cip moi 30 - 360F1R2 v&i cac thong sb di duoc toi wu cho phan tmg PCR 1a
pht hop dé xiy dung nén bo Kit chi thi phan tir giup nhan dang cic dong
dong/giéng ho tiéu mang tinh khang tuyén trung (Hinh 3.17).

3.4. PANH GIA PAC PIEM RA HOA CUA MOQT SO GIONG HO TIEU LOAI
P. NIGRUM L. VA KHA NANG LAI TAO VOI LOAI P. DIVARICATUM
KHANG TUYEN TRUNG NHAM TAO DONG/GIONG HO TIEU MO

3.4.1. Pic diém ra hoa ciia cdc donglgiéng ho tiéu

Céc dong/gidng ho tiéu khac nhau s& c6 thoi gian sinh truong, phat trién gié khac
nhau. Sy phat trién gié tiéu c6 thé chia lam 5 giai doan. Cy thé 1a:

(1) Giai doan xuat hién gié (Hinh 3.19);

(2) Giai doan kéo dai gi¢ (Hinh 3.20);

(3) Giai doan thy phin - thy tinh;

(4) Giai doan sau thy phan — qua dau dinh;

(5) Giai doan chin.
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Tuy nhién, trong nghién ctru nay, chi tién hanh theo ddi giai doan kéo dai gié, giai

doan phan hoa mam hoa va khoang 1éch giao giita nhi va nhuy dé phuc vu cho céng tac

lai dong/gidéng ho tiéu.

o
-

Hinh 3.18. Giai doan phan Hinh 3.19. Giai doan gié Hinh 3.20. Giai doan kéo

_

hda mam hoa cua xuit hién cua dong/gidng  dai gié cua dong/giéng Loc
dong/gidng Sri Lanka Vinh Linh (HUIB PN27) Ninh (HUIB_PN27)
(HUIB_PN97)

Giai doan kéo dai gié 1 giai doan quyét dinh s lwong hoa trén gié. Giai doan
nay kéo dai tir 14,0 - 22,1 ngay dbi v6i cac dong/gidng hd tiéu dugc s dung thi
nghiém. Dong/giong tiéu HUIB_PN101 c6 thoi gian kéo dai gié dai nhat 1a 22,1
ngay va dai hon c¢6 ¥ nghia so véi cac dong/giéng tiéu con lai. Cac dong/giéng tiéu
HUIB_PN27, HUIB_PN96 va HUIB_PN69 c6 thoi gian kéo dai gié¢ 1a khong khac
bi¢t nhau c6 y nghia & mic P < 0,01 (Bang 3.13).

Biang 3.13. Cac giai doan phat trién cua gié tiéu

Thoi gian | Giai doan kéo Thaoi gian phan | Khodng Iénh giao giira
Dong/gidng dai gié (ngay) héa hoa (ngay) nhi va nhuy (ngay)
Nam 2021
HUIB_PN27 15,7° 19,7° 2,4
HUIB_PN97 13,4° 12,7° 2,9°
HUIB_PN69 17,4° 14,6° 7,3
HUIB_PN101 22,2° 8,5 1,8°
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CV (%) =4,11; F |CV (%) =4,19; F| CV (%) =13,93; F"
Nim 2022

HUIB_PN27 17,7° 17,3 2,5
HUIB_PN97 14,0° 12,01 2,8
HUIB_PN69 17,8° 14,9° 7,6°
HUIB_PN101 22,1 8,1° 1,7°
HUIB_PN96 17,2° 13,1° 2,4°
CV (%) CV (%) =2,04;F |CV (%) =221;F | CV(%)=6,75;F

Trong cing mot c¢ét cac gid tri ciing ki tw cO khdc biét khéng cé y nghia thong
ké (P < 0,01)

** Khdc biét rdt ¢é y nghia thong ké & mike P < 0,01.

Gié tiéu c6 xu hudng nd theo hudng tir trén xudng dudi, tir cudng téi chop gié.
Thoi gian phan hoa hoa 1a khoang thoi gian tir khi xuét hién hoa dau tién dén khi
gié nd toan bd. C6 su khac biét vé thoi gian phan hoa hoa cia cac dong/giéng hd
tiéu va sy khac biét nay rat c6 y nghia vé mat théng ké (P < 0,01). Thoi gian phan
hoa hoa dao dong tir 8,1 - 17,3 ngdy. Trong d6, dai nhat 1a dong/giéng HUIB_PN27
(17,3 ngay), ké dén 1a dong/gidbng HUIB PN69 (14,9 ngay), dong/gidng
HUIB_PN97 14 12,0 ngay va HUIB_PN101 la dong/giéng c6 thoi gian phan hoa
mam hoa ngin nhat, 8,1 ngay. O Malaysia (ving Sarawak), dong/gidng tiéu
Kuching tinh tir khi gié xuat hién dén khi nhuy xuat hién 1a 16 ngay, nhuy c6 kha
ning tiép nhan hat phin sau 22 ngdy va bao phan xuit hién sau 27 ngay
(Anonymous, 1979). Mdi dong/giéng khac nhau s& c6 thanh phan hoa trén gi¢ khéac
nhau.

Cay hd tiéu co hién tuong léch giao (biét giao): Nhuy thudng xuat hién trude
nhi tr 1 - 14 ngay (K.A.U. 1978). Khoang cich léch giao ciia cac dong/giong
nghién ctru tir 1,7 — 7,6 ngay. Dong/gidng HUIB_PN101 c6 khoang cach xuét hién
nhuy va nhi ngan nhét (1,7 ngay) va ngan hon c6 y nghia so véi cac gidng con lai.
Khoang 1éch giao giita nhi va nhuy cua cac dong/gibng HUIB_ PN27, HUIB_PN97
va HUIB PNO96 khong c6 su khac biét vé mat théng ké (P < 0,01). Khoang 1éch
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giao gitra nhi va nhuy ctia dong/gidng tiéu HUIB PN69 c6 su khac biét rd rét nhét
s0 v6i cac dong/gidng con lai véi khoang 1éch giao 1én téi 7,6 ngay. Kha ning nhan
phan cua dau nhuy c6 thé tiép nhan 1én dén 10 ngay sau khi hoa nd va mét lugng
nho hat phan van dugc tim thiy trong bao phén sau 5 ngay hoic thim chi nhiéu
ngay sau khi bao phin m¢ (Krishnamoorthy & Parthasarathy, 2009).

Helen va Lauren (2002) cho rang, thoi gian xuat hién cua dau nhuy khong twong
quan voi kha nang tiép nhan. Pau nhuy c6 kha ning tiép nhan ¢ bat ky giai doan nao
truede khi nhan phin. Sau khi diu nhuy nhén phin, cac té bao dau nhuy kho héo va tan
lyi, dong thoi cac hat phan hydrat héa va nay mam. Néu khong duoc thu phan, dau
nhuy c6 thé tiép tuc ton tai trong mot thoi gian dai hon (Helen & Lauren, 2002).

3.4.2. Két qud lai tao cdc té hop lai véi P. divaricatum (HUIB_PD36)

Ti I¢ rung gié va dau qud ciia cdc té hop lai

Sau giai doan thu phan — thu tinh, néu ¢6 1 hoa trén gié duoc thu phan, qua s&
bat dau phat trién va hinh thanh qua dau dinh, trudong hop tit ca cac hoa trén gié déu
khong duoc thu phan — thy tinh thanh cong, gié s& rung ngay sau do.

Tur két qua theo ddi cho thdy, ty 16 rung gié sau khi thu phan cua cac to hop lai khac
loai tir 30,00 - 56,67%. Trong do, t6 hop lai & HUIB PD36 x @ HUIB PN97 ¢o ti 1¢
rung gié cao nhit (56,67%), t6 hop lai & HUIB_PN97 x @ HUIB_PN27 ¢ ti 1é rung gié
thap nhat (30,00%) (Bang 3.14). Su khac biét nay rat co y nghia vé mat théng ké (P <
0,05). Nghién ctru cia lljas (1960) da phét hién ra rang cac gié dugc boc trong thi
polyethylene van cho bd qua tét khong phu thudc vao con tring hay nudc mua.
Sasikumar (1992) ciing cho biét nudc mua khong can thiét cho qua trinh thu phan & cay
tiéu, nhung nuwdc mua c6 thé 1am ting kha ning thu phin, ti 16 ddu qua & cac gié duoc
bao vé khoi nudc mua thap hon so véi cac gié dé thu phan ty do (Sasikumar va cs.,
1992).

Khi tién hanh lai xa khac loai giita tiéu trong véi tiéu rimg Nam My (HUIB_PD36)
thi ty 1& d4u qua ctia cac to hop lai rat thap, chi dat 4,67 - 7,33%. T6 hop & HUIB_PD36
x @ HUIB PN96 c6 ty 1& dau qua thip nhit (4,67%), 2 t6 hop & HUIB PD36 x @
HUIB_PN27 va & HUIB_PN97 x Q@ HUIB PN27 c6 ty 18 dau qua cao nhat (7,33%),
tuy nhién su khac biét nay khong c6 y nghia vé mit thong ké (P < 0,05).
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Sasikumar (1992) da lai tao thanh cong cay lai cta 2 loai khac biét P. nigrum x P.
attenuatum va P. nigrum x P. barberi. Thé hé cay lai khac biét vé dic diém giai phiu
va hinh thai véi s6 nhiém sic thé 2n = 26. Cac nghién ctru vé Isozyme cho thiy céc
biéu hién dic trung cua thé cay lai tot nhu thé hé cha me (Sasikumar va cs., 1992).

Bang 3.14. Ti 1¢ rung gié va ti 1& dau qua cta cac t6 hop lai

TT T6 hop lai Ti 18 rung gié (%) | Til¢ dau qua (%)
Nim 2021
1 | & HUIB PD36 x Q HUIB _PN69 68,1 3,5
2 | & HUIB_PD36 x @ HUIB_PN97 52,3 5,0
3 | & HUIB_PD36 x @ HUIB_PN27 62,7 3,9
4 | & HUIB_PN97 x @ HUIB_PN27 40,0 58
CV (%) = 42,62; F™ [CV (%) = 65,72; F™
Nim 2022
1 | & HUIB_PD36 x Q HUIB_PN27 33,33™ 5,33
2 | & HUIB_PD36 x @ HUIB_PN97 56,67 7,33
3 | & HUIB_PD36 x @ HUIB_PN96 43,33" 4,67
4 | 4 HUIB_PN97 x @ HUIB_PN27 30,00° 7,33
CV (%) =17,32; F [CV (%) = 16,78; F™

Trong cung mot ¢dt cdc gid tri ciing ki tw cO khdc biét khéng cé y nghia thong

ké (P < 0,01)

ns: khdc biét khong cé ¥ nghia thong ké & mirc P < 0,05.

* Khdc biét c6 ¥ nghia thong ké ¢ mirc P < 0,05.

So6 hat lai thu dwoc va sé hat lai nay mam

Niam 2021, da thu duoc hat lai va gieo uom 1én cay 2 14 mam cua t6 hop lai &
HUIB PD36 x @ HUIB PN97 (Bang 3.15). Tuy nhién, cdy lai nay khong phat trién
thém ma chi ding lai ¢ giai doan 14 mam r6i suy yéu va chét (Hinh 3.21, 3.22,
3.23). Do d6, khéng danh gia duoc hinh thai cta cdy con so voi cdy bé me. Nam
2022, da thu hoach duoc 37 hat lai cta 4 to hop lai va tién hanh gieo wom. Tuy
nhién, chi ¢6 2 hat cua t6 hop lai & HUIB_PD36 x @ HUIB_PN27 ndy mam sau 21
ngay gieo wom va phat trién thanh cay 2 14 mam (Hinh 3.24, 3.25, 3.26). Céc hat lai
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con lai déu khong nay mam. Vanaja (2008) da tao cay lai gitra 2 loai P. divaricatum
véi P. nigrum. Hinh théi, giai phdu va phan tir cua cdy lai di dugc xac dinh.
Dong/giéng lai nay duoc coi 1a bude dot pha thanh cong trong nghién ctru lai tao
dong/gidng ho tiéu (Vanaja va cs., 2008).

T

Hinh 3.21. Hat lai caatd  Hinh 3.22. Hat lai nay mam  Hinh 3.23. Cay lai cua
hop JHUIB PD36x @  cuatd hop SHUIB PD36 x  t6 hop SHUIB PD36 x
HUIB_PN97 Q HUIB_PN97 @ HUIB_PN97

Hinh 3.24. Hat lai thu dugc cua 2 to Hinh 3.25. Hat lai Hinh 3.26. Cay lai
hop & HUIB_PN97 x Q HUIB _PN27  nay mam cua t6 hop cua to hop &

(trai) va & HUIB_PD36 x @ 4 HUIB PD36x @  HUIB PD36x
HUIB_PN27 (phai) HUIB_PN27 HUIB_PN27
Bang 3.15. S6 hat thu dugce va sb hat nay mam cua cac to hop lai
] SO hatlai | S6 hat | S hat 1én (phat
TT To hop lai di thu |ndy mam trién thanh) cay
(hat) (hat) con song (cay)
Niam 2021
1 | 4 HUIB PD36 x @ HUIB_PN69 1 0 0
2 | & HUIB PD36 x @ HUIB_PN97 6 2 1
3 | & HUIB PD36 x @ HUIB_PN27 0 0 0
4 | 3 HUIB_PN97 x Q HUIB PN27 4 2 -
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Niim 2022
1 | & HUIB _PD36 x @ HUIB_PN27 8 2 2
2 | & HUIB_PD36 x Q HUIB_PN97 11 0 0
3 | d HUIB_PD36 x @ HUIB PN96 7 0 0
4 | & HUIB_PN97 x Q HUIB_PN27 11 0 0

3.5. CHON LQOC GOC GHEP KHANG TUYEN TRUNG VA PANH GIA
KHA NANG GHEP THANH CONG TREN GOC GHEP KHANG TUYEN
TRUNG POI VOI MOT SO GIONG TIEU THUONG MAI
3.5.1. Pdnh gii khi ning khdng tuyén triing ciia cdc goc ghép hé tiéu

% Kha ning khang tuyén tring cia cac vat liéu géc ghép

Tuyén trung Meloidogyne incognita khi xdm nhiém vao cdy tao ra cic nét
sung O ré, anh huong dén kha nang hit nuéc va dinh dudng cia cay lam cho cay
sinh truong kém, coi coc va 14 co thé bi vang. Day 1a mot trong nhitng nguyén nhan
chinh gay ra bénh vang 14 chét cham & cay ho tiéu.

Kha ning sinh trwong ciia cdc vit liéu goc ghép trong diéu kién nhiém
tuyén triing M. incognita

Tir két qua tong hop & trén cho thiy, giai doan trudc thi nghiém dén sau khi
lay nhiém tuyén tring M. incognita 60 ngay, sinh truéng chiéu cao cdy cta cac vat
liéu hd tiéu khong co6 su khac biét vé mit théng ké. Cang vé céc giai doan sau sinh
truong ctia cac vat liéu c6 su khac biét cang 16n. Sau thi nghiém 90 ngay dén khi két
thtic thi nghiém, vat liéu HUIB PH30 c6 sinh trudng chiéu cao cdy vuot troi va
khac biét rat co v nghia so v&i 4 vat li¢u con lai. Vat licu HUIB PD36 la cay than
bui nhung c6 sinh truéng chiéu cao cdy rat tot va twong duwong véi 3 vat liéu than
leo con lai. Cac vat liéu con lai sinh trudng chiéu cao cay mirc twong duwong nhau.

Téc do tang truong vé chidu cao cay bi anh huong dang ké bai dong/giong va
su gy hai cta tuyén trung M. incognita. Su khac biét vé ting trudng chiéu cao &
céc cong thirc rat c6 ¥ nghia thong ké trong thoi gian sau lay nhiém 90 ngay. Trong
d6, HUIB PH30 c6 téc do ting truong nhanh nhét ¢ tat ca cac thoi diém theo ddi
(tir sao 30-120 ngay theo ddi), dat trung binh 22,75 cm/30 ngay, tiép theo 1a vat liéu
HUIB_PN105 (11,75 cm/30 ngay va HUIB_PN27 (10,92 cm/30 ngay). Hai vat li¢u
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HUIB PN42 va HUIB PD36 c6 toc d ting chiéu cao thip nhat dat lan luot 1 9,81
va 8,22 cm/30 ngay (Bang 3.16).

Bang 3.16. Sinh truéng chiéu cao cay cua cac vat liéu goc ghép sau khi l1ay nhiém

tuyén tring M. incognita

Sinh truéng chi€u cao cay cia cac vat liéu

Tén dia lam gbc ghép (cm) Toc do
KY hié huon - - - - - tang
Y ey PAONZ | Truge | Sau lay | Sau lay | Sau lay | Sau lay truéng
vatli¢u cia vat khi | nhiém | nhiém | nhiem | nhiém | (cm/30
licu lay 30 60 90 120 | ngay)
nhiém | ngay ngay ngay ngay
Tiéu dia
HUIB_PN105 | phuong | 20,00 | 32,56 | 42,11 | 55,78° | 67,00° | 11,75°
Dak Nong
HUIB_PH30 Tllgutrrg"r?g 19,56 | 29,00 | 44,33 | 76,78 | 110,56% | 22,75
Tiéu dia
HUIB_PN45 | phuong | 20,22 | 29,22 | 40,89 | 53,11° | 59,44° | 9,81°
Ldc Ninh
HUIB_PD36 | LICUTME | 5611 | 2978 | 37,56 | 45,67° | 53,00° | 8,22°
Nam My
Tiéu Vinh b bc bc
HUIB_PN27 | |\ pycy | 2056 | 30,00 | 42,00 | 5267° | 64,22 | 1092
CV% 547 | 578 | 6,79 | 445 | 374 4,69
F ns ns ns ** ** **

Trong cing 1 cot, cdc gid tri ¢o cing ky tw la khéng khdc biét vé mdt thong ké.

ns: khdc biét khong c6 ¥ nghia thong ké & mirc P<0,05.

** Khdc biét rdt ¢é y nghia thong ké ¢ mire P<0,01.

Giai doan tru6e thi nghiém dén 30 ngay sau thi nghiém kha nang ra 14 cia

cac vit liéu khong c6 su khac biét vé mit thong ké. Giai doan tir 60-120 ngay sau

thi nghiém sb 14 cua cac cong thuc co sy khac biét. Vat licu HUIB_PH30 ludén cé

s6 14 cao vuot troi va dat 15,67 14 tai thoi diém 120 ngay sau lay nhiém, 4 vat liéu

con lai co6 so 14 tuong duwong nhau. Téc do ting trudng so 14 cua cac vat liu dao

dong rat 16n tir 1,42 14/30 ngay - 2,53 14/30 ngay. Vat lieu HUIB_PH30 c6 tc do
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tang truong s6 14 cao nhat khac biét rat ro rang so v6i nhom 4 vat liéu con lai

(Bang 3.17).
Bang 3.17. Kha ning ra 1a ciia cac vat liéu gdc ghép sau khi 1y nhiém tuyén tring
M. incognita
Tén dia | Sinh truéng s6 14 ciia cac vat ligu 1am gde ghép (18) |Téc do
Ky hi¢u | phuong Trude lay | S3U1Ay | Saulay | Sauldy | Saulay | ra la
vitlign | ciavat | o0 Y nhidm 30 | nhiém 60 | nhidm 90 | nhiém | (14/30
ligu ngay ngay ngady |120 ngay| hgay)
Tiéu dia
HUIB_PN105 phuong 5,44 7,22 8,67° | 10,33° | 12,44" | 1,75
bak Nong
HUIB_PH30 Tllgutrrg#g 5,56 741 | 1011% | 12,67 | 1567° | 2,53°
HUIB_PN45 T'Elui'nl;]‘-’c 5,56 689 | 855° | 09,89° | 1133% |1,44°
HUIB_PD36 | LICUTUMg | 5 4y 6,89 789° | 944° | 11,89° |1,61%
Nam My
Tiéu Vinh b b b c
HUIB_PN27 | i pyey| 567 6,89 8,45 9,78 | 11,33° | 1,42
CV% 5,02 4,91 5,57 7,31 500 | 6,10
F nS nS * ** ** *%*

Trong cing 1 cot, cdc gid tri ¢é cing ky tw la khéng khdc biét vé mat thong ke.

ns: khac biét khong c6 Y nghia thong ké 6 mirc P < 0,05.

* Khdc biét c6 y nghia thong ké & mirc P < 0,05.

** Khdc biét rdt ¢6 y nghia thong ké ¢ mire P < 0,01.

Kh4 ning khing tuyén trang cia céc vit liéu goc ghép

Sau khi 1ay nhiém 120 ngay, mat s6 tuyén tring M. incognita trong gi4 thé bau

wom bién dong tir 0 - 25,67 con/100 g dat va tir 0 - 57 con/5 g ré, ty 1& ndt sung tir O -

58,17%, tat ca déu khac biét rat co ¥ nghia thng ké. Trong d6, khong thdy xuat hién

tuyén tring M. incognita trong gi4 thé va trong ré ctia vat liéu HUIB_PD36, cho thay

kha ning khéng rit cao véi tuyén trung M. incognita. Vat lidu HUIB_PH30 chi xut

hién tuyén tring M. incognita trong gia thé véi mat do rat thap 6,00 con/100 g dat,

khong xuat hién tuyén tring M. incognita trong ré va ré khong xuat hién ndt sung nhu
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vay ching t6 day ciing 1a vat liéu co kha ning khang cao véi tuyén tring. Ba vat liu
con lai c6 kha nang chdng chiu véi tuyén tring M. incognita rat kém, khong phi hop
dé 1am gdc ghép cho hd tiéu (Bang 3.18).

Bang 3.18. Mit d6 tuyén tring M. incognita va ty 1é r& bi ndt sung cia cac vt liéu

gbc ghép
Mt d9 tuyén trun v 18 ra
Ky hiéu vat | Tén dia phwong cia — Y g < Ty. lg’(re
lidu vat lidu Trong dat Trong ré bi not
) o (con/100 g dit) | (con/5 g ré) | sung (%)
HUIB_PN105 | 11w dia phuong Bak 15,33° 57000 | 5817°
NOng
HUIB_PH30 Tiéu rimg 14 tron 6,00° 0,00° 0,0°
HUIB_PN45 Tiéu Loc Ninh 20,67 43,00° 53,28%
HUIB_PD36 | Tiéu rimg Nam M§ 0,00° 0,00° 0,0°
HUIB_PN27 | Tiéu Vinh Linh (B/C) 25,67° 53,00° 50,07
CV% 10,39 11,47 6,84
F ** ** **

Cac S6 liéu la sé dém dwoc chuyén doi yi= log (xi + 1), s6 liéu % chuyén sang géc
yi = arcsinN%. Trong cing 1 ¢ét, cdc gid tri ¢é ky tw khdc biét la ¢6 ¥ nghia thong ké.

** Khdc biét rdt ¢6 ¥ nghia thong ké ¢ mirc P < 0,01.

Két qua & bang trén cho thiy co su khac biét rat rd rang vé ty 18 vang 14 va chi
s6 hai gitra cac vat liéu gdc ghép, diéu nay thé hién duoc kha ning chéng chiu véi
tuyén trung ctia mdi vat lidu 13 khac nhau. Trong sudt thoi gian thi nghiém, hai vat
liéu HUIB_PH30 va HUIB_PD36 khong c6 biéu hién bi vang la chung t6 hai vat
liu nay khong bi tuyén tring M. incognita gay hai. 03 vt liéu con lai co ty 1é vang
14 va chi s hai twong dwong nhau ¢ muc rat cao.

Tai thoi diém 30 ngay sau khi lay nhiém, vat liecu HUIB_PN105 c6 ty 1& vang
14 cao nhat dat 15,37%, tiép theo 1a vat liéu Loc Ninh (11,37%). Vat liéu
dong/gidng Vinh Linh c6 ty 1¢ vang 1a kha thap (4,86%).

Tai thoi diém 60 ngay sau thi nghiém, vat liéu HUIB_PN105 van 13 vat liéu co
ty 18 vang 14 cao nhat dat 25,62%, tiép theo 1 vat liéu Vinh Linh (22,44%). Ty 1&

vang 14 cua vat liéu Loc Ninh c6 ty I¢ vang 14 cham lai (29,91%).

90




Tai thoi diém 90 ngay sau thi nghiém, da thiy rd sy khac biét ty 16 vang 14 cia
cac vat liéu, 3 vat licu HUIB _PN105; Loc Ninh va Vinh Linh c6 ty 1€ vang 14 cao
nhat dat 48,31%, 45,05% va 41,09%. Dén thoi diém 120 ngay sau lay nhiém, ty 16
vang 14 cuia 3 vat liéu nay rat cao lan luot dat 71,30%, 64,78% va 63,98%.

Chi s6 hai duya trén ty 18 vang 1a phan anh murc d6 vang 14 cta cac dong/giéng
cho thdy: nhém dong/gidng khong bi vang 14 gdm 2 vat liéu HUIB PH30 va
HUIB PD36, 03 vat li€u con lai ¢6 chi s6 hai rit cao dao dong tur 77,78 - 88,89%.
Ca ba vt liéu nay to ra khong c6 kha niang chdng chiu tuyén tring v6i muic khang
rat thap chi dat 1/5 (Bang 3.19).

Nhu vay, tir két qua danh gia kha ning khang tuyén trung cta cac vat lidu gdc
ghép, nhan thay c6 2 vat lidu gbc ghép rat trién vong d6 1a HUIB PD36 (tiéu ring
Nam My¥); HUIB_PH30 (tiéu ring 14 tron) khang rat cao véi tuyén trung M.
incognita. Cac két qua nghién ctru vé vat lidu dong/giéng dung lam gdc ghép khang
tuyén trung gy bénh hd tiéu trudc d6 cia Nam (2009), Hién (2019) va Quyén
(2020) ciing da két luan vat lisu HUIB_PD36 c6 kha ning khang tuyén tring rat cao
trong vudn vom va ngoai dong rudng.

Bang 3.19. Ty 1¢ vang 14 va mirc d6 gy hai do tuyén trang M. incognita cta céc to

hop ghép

Ty 1€ vang la (%)

LA A A e ay | Chi
Ky higuvit | Ten dia phuong| say lay |sau lay | Sau lay| 324 |6 hail Ve khang

ligu caa vatliéu | ppiEm | nhidm | nhidm (%)
\ X \ 120
30 ngay (60 ngay|90 ngay ngay

Tiéu dia phuong

a b a a a
Pak Nong 15,37° | 25,62" | 48,31 | 71,30 |88,89 1/5

HUIB_PN105

HUIB_PH30 |Tiéu rimg l4 tron| 0,00 | 0,00° | 0,00c | 0,00° [0,00°| 5/5

HUIB_PN45 | Tiéu Loc Ninh | 11,30° | 29,91% | 45,05* | 64,78% (77,78 1/5

HUIB_PD36| Llurung 0,00 | 0,00° | 0,00° | 0,00° |0,00°| 5/5
Nam My¥
HUIB_PN27 T'e“gfg)mh 4,.86° | 22,44 | 41,09 | 63.98° [77,78%  1/5
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Ty 1€ vang 1a (%)

Ky :Ei*euvat Ten dja phuong) say lay |Sau lay| Sau lay Silu-lay sg ll:u Miie khang
1eu cua vat ligu nhiém | nhi¢ém | nhiém n 112%m (%)
30 ngay |60 ngay|90 ngay ngay
CV% 5,95 376 | 291 | 392 |4/45
F ** ** ** ** **

Cdc 56 liéu la % chuyén sang goc y i = arcsin%.

Trong cing 1 ct, cdc gid tri ¢é cing ky twe la khong khdc biét vé mdt thong ké.

** Khdc biét rdt ¢6 y nghia thong ké ¢ mire P < 0,01.
3.5.2. Ddnh gid khd ning ghép thanh céng va khd ning tiép hop ciia cic té
hop ghép

Ddnh gid khd ning sinh truéng va ti 1¢ cdy ghép séng ciia cdc té hop ghép

Tai thoi diém sau ghép 30 ngay, da bat dau xuét hién rai rac cay ghép bi chét.
Tuy nhién ty 1& cay ghép sdng ¢ thdi diém nay rat cao va khong ro rang giira cac to
hop ghép. Sau ghép 60 ngay, ty 1& cay ghép song dat tir 80% - 96,67%. Tai thoi
diém 90 va 120 ngay sau ghép khong xuét hién cay ghép bi chét cho nén ty 1 cay
song 12 6n dinh va giira cac t6 hop ghép co su khac biét rit rd rang vé mat thong ke.

Ty 1& cay ghép séng khong bi anh huong bdi loai gbc ghép. Ca ba loai gbc
ghép déu co ty 1& cay sdng kha cao va twong duwong nhau vé mat thong ké. Loai
ngon ghép c6 anh hudng rat rd rang dén ty 1& cay ghép séng. Nhom td hop ghép véi
ngon Vinh Linh c¢6 ty 1& cdy ghép song rat cao (trung binh 94,44%), thap nhat 1a
nhém t6 hop ghép véi ngon Loc Ninh chi dat 67,78%. Hai nhom ngon ghép Sri
Lanka va An Do c6 ty 1& séng twong dwong nhau lan luot 1a 80,00% va 83,33%.
Khong co su tuong tac gitta gbc ghép va ngon ghép dén ty 16 cay ghép sdng. Tb hop
ghép HUIB_PH30 - Vinh Linh cé ty 1¢ cay ghép song cao nhat dat 96,67%, tiép dén
1a hai t6 hop ghép HUIB_PD36 - Vinh Linh va HUIB_PH46 - Vinh Linh déu dat
93,33%. TH hop ghép HUIB_PH30 - Loc Ninh va HUIB PH46 - Loc Ninh ¢6 ty 16
cdy ghép séng thap nhat chi dat 66,67%, tiép dén 1a HUIB_PD36 - Loc Ninh (70%),
khac biét nay 1a c¢6 ¥ nghia théng ké (Bang 3.20).
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Bang 3.20. Ty 1¢ ghép sdng cua cac to hop ghép

Ty 1¢ song ciia cac t6 hop ghép (%)

Noi Ngon ghép
fung Goc ghep ZEE Loc Ninh | Sri Lanka | An Do TB (A
HUIB_PD36 | 100,00 96,67 96,67 96,67 | 97,50
Sau HUIB_PH30 | 100,00 96,67 96,67 96,67 | 97,50
gg%p HUIB PH46 | 96,67 93,33 96,67 | 96,67 | 95,83
ngay TB (B) 98,89 95,56 96,67 96,67
CV(%) = 0,87; Fa=0,41"; Fg = 0,65"™; Fasg = 0,14™; Fag = 0,33™
HUIB_PD36 | 93,33 70,00° | 80,00° | 83,33 | 81,67
Sau HUIB_PH30 | 96,67 66,67° | 80,00° | 83,33® | 81,67
92%‘) HUIB_PH46 | 93,33 66,67° | 80,00 | 83,33 | 80,83
ngay TB (B) 94,44A | 67,78C | 80,00B | 83,33B
CV(%) = 2,23; FA=0,05"; Fg = 10,99"; Fasg = 0,06"™; Fag = 3,04"
HUIB_PD36 | 93,33 70,00° | 80,00° | 83,33 | 81,67
Sau HUIB_PH30 | 96,67 66,67° | 80,00° | 83,33® | 81,67
gg%p HUIB_PH46 | 93,33 | 66,67° | 80,00° | 8333 | 80,83
ngay TB (B) 94,44A | 67,78C | 80,00B | 83,33B
CV(%) = 2,23; FA=0,05"; Fg = 10,99"; Fag = 0,06"; Fag = 3,04"
HUIB_PD36 | 93,33 70,00° | 80,00° | 83,33 | 81,67
Sau HUIB_PH30 | 96,67 66,67° | 80,00° | 83,33 | 81,67
gi‘zég HUIB_PH46 | 93,33 | 66,67° | 80,00° | 8333 | 80,83
ngay TB (B) 94,44A | 67,78C | 80,00B | 83,33B

CV(%) = 2,23; FA=0,05"; Fg = 10,99"; Fag = 0,06"™; Fag = 3,04"

Cdc s6 liéu % chuyén sang goc yi = arcsinN%. Trén cing 1 cét, cdc ky tw

khdc biét la c6 y nghia thong ké.

ns: khdc biét khéng cé y nghia thong ké & mire P < 0,05.

* Khdc biét ¢6 ¥ nghia thong ké ¢ mire P < 0,05.

** Khdc biét rdt ¢é y nghia thong ké ¢ mirc P < 0,01.
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Tai thoi diém sau ghép 30 ngay, chiéu cao chdi ghép khong bi anh hudng boi
yéu t6 gbc ghép, nhung bi chi phdi rit manh boi yéu t6 ngon ghép. Nhém to hop
ghép v6i ngon ghép Sri Lanka cé chiéu cao chdi vuot troi dat 6,04 cm, tiép dén 1a
nhém t6 hop ghép véi ngon ghép Vinh Linh (3,95 cm), ngon ghép An Do dat 3,33
cm va nhom ngon ghép Loc Ninh dat 3,44 cm. C6 su tuong tac giita gbc ghép va
ngon ghép dén sinh truéng chiéu cao chdi. TS hop ghép HUIB PD36 — Sri Lanka
¢6 chiéu cao choi 16n nhét dat 6,21 cm, tiép dén 1a t6 hop ghép HUIB PH46 - SR
(6,14 cm) va HUIB_PH30 — Sri Lanka (5,76 cm). Nhom t6 hop ghép véi ngon ghép
Loc Ninh va An Do ¢6 chiéu cao chdi thap nhit dao dong tir 3,34 — 3,56 cm, khac
biét nay 1a rt rd rang.

Tai thoi diém sau ghép 60 ngay, sinh truong chiéu cao chdi ghép lai ¢6 xu
huéng nguoc lai voi giai doan 30 ngdy. Trong giai doan nay, chiéu cao chdi lai chiu
anh huong cua loai gbc ghép ma khong chiu anh huéng cua loai ngon ghép. Nhom
t6 hop ghép trén gbc HUIB PH30 c6 chiéu cao chdi t6t nhat dat 11,64 cm, chiéu
cao choi clia cac to hop ghép trén hai nhém gbe ghép HUIB PD36 va HUIB PH46
tuong duong nhau. Co sy twong tac giita gbc ghép va ngon ghép dén sinh trudng
chiéu cao choi. T6 hop ghép HUIB PH30 - Sri Lanka van 13 t6 hop ¢ chiéu cao
chdi 10n nhét dat 13,17 cm, thap nhat 13 t6 hop ghép HUIB PD36 - An Do (9,56
cm). Hai t6 hop ghép HUIB_PH46 - Vinh Linh va HUIB_PH30 - An D¢ ¢6 su ting
trudng chiéu cao chdi vuot trdi dat 1an lugt 13 11,72 cm va 11,67 cm, khac biét co y
nghia thong ké.

Tai thoi diém 90 va 120 ngay sau ghép, giai doan nay vét ghép di bat dau tiép
hop t6t. Co thé nhan thdy muc do tiép hop cua vét ghép chi phdi manh dén sinh
truong chiéu cao choi. O ca hai thoi diém theo ddi déu cho két qua cac to hop ghép
trén gdc HUIB_PH30 c6 sy sinh trudng chiéu cao choi tét nhat, dat trung binh 1a 18,3
cm (90 ngay) va 24,53 cm (120 ngay). Cac t6 hop ghép véi ngon ghép Vinh Linh
sinh truéng chiéu cao chdi tt nhat 1an luot dat 19,98 cm (90 ngay) va 26,2 cm (120
ngay). Co su twong tac giira gbe ghép va ngon ghép dén sinh truong chidu cao chdi.

Tang truong chidu cao chdi chiu su tuong tic ctia gc ghép va ngon ghép vi

vay vét ghép tiép hop tét s& gitip chidu cao chdi ting trudong tét hon. Didu nay
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chtng t6 giai doan sau ghép 30 ngay dén 60 ngay cac vét ghép con rat méi. Su phat
trién ctia chdi ghép chu yéu 1a do strc bat co sin ciia ngon ghép vi viy ngon Sri
Lanka rat to va khoe nén sinh truong vuot troi, trong khi ngon Loc Ninh la day than
nén kha ning bat chdi cham hon din dén chiéu cao chdi thap. Giai doan sau ghép 60
ngay dén 120 ngay, cac vét ghép di bat dau tiép hop tot, luc ndy thiy rd rang nhimng
ngon ghép c6 kich thude twong ddng véi gbe ghép s& c6 loi thé hon, sinh trudng tot

hon (Bang 3.21).

Bang 3.21. Tang trudng chiéu cao chdi cua cac to hop ghép

Ting trudng chiéu cao chdi ciia cc to hop ghép (cm)
dN@i £, Ngon ghép
ung Goc ghép - - - . TB (A)
Vinh Linh | Loc Ninh | Sri Lanka | An D06
HUIB_PD36 4,16 3,40° 6,21 3,56° 4,33
Sau | HUIB_PH30 | 4,20 3,41° 5,76 3,34° 4,18
gg%p HUIB_PH46 | 3,50° 3,50° 6,14 | 3,10° 4,06
ngay TB (B) 3,95B 3,44C 6,04A | 3,33C
CV(%) = 7,01; FA=2,52™; Fg = 166,07 ; Fasg = 2,28™; Fag = 46,99
HUIB PD36 | 11,00 | 10,28°® | 11,39 | 9,56° | 10,56B
Sau | HUIB_PH30 | 10,83 | 10,89"" | 1317* | 11,67° | 1164A
92%" HUIB PH46 | 11,72 | 10,17°® | 9,89% | 11,00 | 10,698
ngay TB (B) 11,19AB | 10,44C | 11,48A |10,74BC
CV(%) = 6,24; FA=8,93"; Fg = 4,08"; Faxg = 6,09"; Fag = 6,05
HUIB PD36 | 19,11* | 16,28 | 16,50° | 16,50° | 17,10B
Sau | HUIB_PH30 | 1894® | 16,00% | 17,94 | 19,22 | 18,03A
gg%p HUIB PH46 | 18,89% | 1567 | 15307 | 18,44® | 17,088
ngay TB (B) 18,98A | 1598C | 16,58C | 18,06B
CV(%) = 3,62; FA=8,92"; Fg =42,39"; Fasg = 6,65 ; Fag = 16,81
HUIB_PD36 | 26,83° 21,83 | 20,83% | 23,94° | 2336B
Sau | HUIB_PH30 | 2583 | 21,61 | 2367° | 2699" | 2453A
gfzeg HUIB PH46 | 2594 | 20,17° | 19,78° | 2550° | 22,858
ngay TB (B) 26,20A | 21,20C | 21,43C | 2548B
CV(%) = 2,84; FA=19,75 ; Fg =138,95 ; Fasg= 10,09""; Fag = 46,99

95




Tai thoi diém 30 ngay sau ghép, vét ghép bit dau tiép hop, chdi ghép bit dau
phat trién va xuat hién nhimg 14 dau tién. Giai doan nay sd 14 ctia cac t6 hop ghép
con rat it va chua 6n dinh dao dong tir 0,33 — 1,11 14,

Tai thoi diém sau ghép 60 - 120 ngay, sinh trudng sb 14 cua cac t6 hop ghép bit
dau 6n dinh. Nhan thiy rang, sd 14 cta cac to hop ghép phu thudc vao loai ngon ghép,
trong d6 cac to hop ghép voi ngon ghép Vinh Linh va An D6 ¢6 s6 14 nhiéu hon hin
hai loai ngon ghép con lai, sy khac biét ndy c6 ¥ nghia thong ké. Tac dong cia yéu td
loai gbc ghép dén sinh trudng sb lwong 14 ciia chdi ghép 1a twong duong nhau.

Sau ghép 60 ngay, sb 14 cta cac to hop ghép 1a twong duong nhau, khong c6
su khac biét v& mit thong ké, dao dong tir 2,22 14 — 2,78 1a. T6 hop ghép
HUIB_PH30- Sri Lanka c6 sb 14 it nhat va t6 hop ghép HUIB_PD36 — Vinh Linh
¢6 s6 14 nhiéu nhat.

Tai thoi diém tir sau ghép 90 - 120 ngay, di co su twong tac cia loai gbc ghép
va ngon ghép dén sinh truong sb 14 ciia cac to hop ghép. Tai thoi diém 90 ngay sau
ghép, s 1a ctia cac to hop ghép co su chénh léch kha rd rang, dao dongtir 2,67 14 —
4,22 14. T6 hop ghép HUIB_PH46 — Loc Ninh ¢ s6 14 it nhat va to hop ghép
HUIB_PH30 — Vinh Linh c6 sb 14 nhiéu nhat. Thoi diém 120 ngay sau ghép, su
chénh léch s6 14 ctia cac t6 hop ghép thé hién rat rd va khac biét rat ¢ y nghia, dao
dong tir 3,22 14 — 5,56 1a. Hai t6 hop ghép HUIB_PH46 — Loc Ninh va HUIB_PD36
— Sri Lanka c6 s6 1a it nhat; T6 hop ghép HUIB_PH30 — Vinh Linh van 13 t6 hop ¢6
sO 14 nhiéu nhit (Bang 3.22).
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Bang 3.22. Tang trudng sb 14 cua cac td hop ghép

Tang truong s0 14 ciia cac to hop ghép (1a)
Noi Ngon ghép
dung Goc ghép 3 ) o Sri B . 23
Vinh Linh | Loc Ninh Lanka An Do
HUIB_PD36 0,89 0,33 0,78 0,56 | 0,64
gshzl:) HUIB_PH30 1,11 0,78 0,56 0,78 | 0,81
30 |HUIB PH46| 0,78 0,33 0,78 078 | 0,67
o TB (B) 0,93 0,48 0,70 0,70
HUIB_PD36 2,78 2,22 2,56 2,56 | 2,53
say | HUIB_PH30 2,67 2,44 2,11 256 | 244
ghép | HUIB_PH46 2,56 2,22 2,33 2,67 | 244
60 ngay B 2,67A 2,308 2338 | 2,59A
CV(%) = 9,93; FA=0,47"; Fg =5,18"; Fasg = 1,22™; Fag = 2,16™
HUIB_PD36 | 3,89% 3,22 2,78% | 3,67 | 3,39
say |HUIB_PH30| 422° 3,22 2,89% | 389" | 356
ghép |HUIB PH46 | 4,11* 2,67° 3,11% | 389" | 3,44
Nngay | g (p) 4,07A 3,04B 2038 | 381A
CV(%) = 8,41; Fa=1,02"; Fg =34,22""; Fasg = 1,73™; Fpg = 10,46
HUIB_PD36 | 5,56 3,89 3,22° 5,00* | 4,42
Sau |HUIB_PH30| 5,44 3,78 3,89 544* | 4,64
glhzéop HUIB PH46 |  5,00° 3,22° 3,78° | 5220 | 431
ngay TB (B) 5,33A 3,63B 3,63B | 5,22A
CV(%) = 7,23; FA=3,32"; Fg =78,81""; Faxg = 2,68 "; Fag = 23,56

ns: khdc biét khong cé ¥ nghia thong ké & mirc P < 0,05,

* Khdc biét ¢6 ¥ nghia thong ké & mirc P < 0,05,

** Khdc biét rdt ¢6 y nghia théng ké ¢ mire P < 0,01,
C6 thé nhan thay, tang truong so lwong 14 cta cac to hop ghép c6 mbi quan hé
ty 1& thuan véi ting trudng chiéu cao chdi cua cac to hop ghép.Su phat trién nay

chiu anh hudng rat 16n tir kha nang tiép hop ctia vét ghép. Giai doan dau cho dén 60
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ngay sau ghép cac vét ghép con rat méi sy phat trién cua chdi ghép chu yéu 1a do
sttc bat ¢ sin ctia ngon ghép. Giai doan sau ghép 60 ngay dén 120 ngay, cac vét
ghép da bat dau tiép hop tdt, lic nay thay rd sinh truong cua cac té hop ghép co su
khac biét rat 1on. Diéu ndy di phan anh phan ndo mdi twong quan giita loai gbc
ghép va ngon gheép.

>Nhu vay, ngon ghép Loc Ninh t6 ra khong tuong thich véi ca 3 gbe ghép
nén co ty 1¢ séng sau ghép thap hon han. Ngon ghép Vinh Linh c6 kha ning tuong
thich t6t nhat voi ty 186 sdng rit cao va tdc do ting truong chidu cao va sd luong 14
ctia chdi ghép tét nhat. Géc ghép HUIB PH30 tuwong thich tot v6i ca 3 loai ngon
ghép Vinh Linh, Sri Lanka va An D¢ véi ty 1 séng va sinh trudng chiéu cao, s6 14
ctia chdi kha tét.

Ddnh gid khd ning tiép hop bang vi phiiu

CAu tao giai phau cua céac céc vat liéu dung 1am gbc ghép va ngon ghép kha
d6ng nhat vé cac 16p mo tir ngoai vao trong, dic trung cho loai. Lat cit ngang qua
than cd tiét dién bau duc hoic gan tron. Biéu bi gom maot 16p té bao hinh da giac,
déu nhau, 16p cutin day c6 u 16i. Trén Iop biéu bi thi thoang c6 cac 16ng tiét ngin
chan don bao dau don bao, hiém khi c6 15 khi, rai rac c6 15 vé.

O phan than non thay rd md day goc hoic mo day tron (hong dam) nam ngay
dudi 16p biéu bi gém 2 - 4 16p té bao hinh da giac, kich thudc khong déu, xép 1on xon.

Viing vé ¢6 16p mo ciing (mau xanh) thi thoang gian doan vai cac té bao hinh
da giac thay rd & nhitng phan than di truéng thanh gidp than cay cing ran hon, thian
cang gia thi 16p nay cang day, dau tién xuat hién nhiing té bao riéng l¢, roi dan dan
phét trién thanh mot vong mé cang rd rét nam phia trong cac bé mach ¢ vong ngoai.

M6 mém vo (mau hong) vai cac té bao hinh bau duc hoac gan tron, kich thudc
khong déu, cang vao trong té bao cang to dan.

Lép vo tru d& thiy ¢ nhitng phan than con non, c6 khoang 3 16p té bao hinh da

giac, kich thuéc khong déu, hda md cang thanh cac cum trén cac b mach;
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~ A .
M6 mém vo
B6 mach vong ngoai

Lép mé cirng lugn song
B6 mach vong trong
Mé mém tiy

Biéu bi

Mo day

Mé cirng

Mé mém vo

Lop mé cirng lwgn song
Bé mach vong ngoai
B6 mach vong trong
Mé mém tiy

Tiéu ban ngon ghép M3- gidng Srilanka
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Biéu bi

Mo day

Mé cirng

| Mé mém vé

— Bo6 mach vong ngoai
— Lép md cing lwon song
B6 mach vong trong
Mé mém tiy

Biéu bi

Mo day

Mé cing

Mé mém vé

Lép mé cing lwgn song
B6 mach vong ngoai

B6 mach vong trong
Mé mém tay

Tiéu ban ngon ghép M4- giéng An D)



Biéu bi Biéu bi
Mo day M6 day
M4 cing M6 mém vo

M6 mém vo

B6 mach vong ngoai
Lép mé cing luwgn song
B6 mach vong trong
Mé mém tity

Lép mé cirng lugn song
B6 mach vong ngoai
B6 mach vong trong

Mé mém tity

Gbe ciy M5 HUIB_PH30 Géc cay M1 HUIB-PD36

Biéu bi
Mo day

— Mé mém vé
B6 mach vong ngoai
Lop mé cirng lugn song
B6 mach vong trong

— Mé mém tuy

Gée ciy M9 HUIB_PH46
Hinh 3.27. Vi phau cta ngon ghép Vinh Linh (A), Loc Ninh (B), Sir Lanka (C), An

Po (D) va gbc ghép HUIB_PH30 (E), HUIB_PD36 (F), HUIB_PH46 (G)

Hé thdng mach din xép thanh 2 vong rd rét, cac b6 dan kiéu b6 mach chong
chat véi md phloem (md libe) nam ngoai, mé xylem (mé gé) nam trong, & giira 1a
tuong tang hay con goi 1a ting phét sinh. O than gia, 16p twong tang gitta cac b6
mach tao nhiéu day té bao mai, nhitng thé bao bén trong vach tam chat g tao thanh

mo xylem thtr cdp, bén ngoai té bao véach bang cellulose phan hda thanh mé phloem

100



thi cip. Than cang gia thi cac bo mach cang kéo dai nho hoat dong caa tuong tang.
Phia trong cia vong mé dan bén ngoai c6 vong md cing (mau xanh sau nhuom)
udn Iuon ndi lién cac boc mach dan véi nhau gom cac té bao hinh da giac, vach day
(Hinh 3.27).

Sau khi ghép 2 thing, mirc dé tiép hop ciia cdc to6 hop ghép 1a khac nhau:

Gbc ghép HUIB PD36 — ngon ghép Vinh Linh: Cé sy tiép hop kha t6t & ca
mién vo va mién try din. Tuy dudng kinh ctia phan chdi ghép nhoé hon phan gbc
ghép nhung van c6 su tiép hop kha tét & nhitng phan mo tiép xuc.

e Gbc ghép HUIB_PD36 — ngon ghép Loc Ninh: C6 su tiép hop noi vét
cit nhung khong dugc hoan toan. C6 dai té bao chét (mau nau) hinh
thanh tir ngoai vao trong vét ghép tao thanh 16p ngan cach gilta cic mod
ctia chdi ghép va gdc ghép. Tuy nhién céc té bao chét (mau nau) lai van
c¢6 su xen 14n véi cac té bao sdng duge hinh thanh dé néi lién mdi ghép
nén vét ghép van dinh lién khong bi tach roi.

Gbc ghép HUIB_PD36 — ngon ghép Sir Lanka: Nhin chung & lat cat ¢ thé
thay duong kinh chdi ghép va gdc ghép khac biét nhiéu dan dén su twong thich vi tri
giira cac mo khong cao. Hai 1at cit & 2 vi tri ghép cho thiy 2 tinh trang khac nhau.
Hinh trén 14 phan trén ciia doan ghép, mdi ghép bi hd va 16p té bao chét hinh thanh
ngan cach cac 16p mo giira chdi ghép va gbc ghép. O phan duéi cua doan ghép, cac
mé ghép duoc ndi lién mach, tuy c6 mot 16p mong té bao tdi mau ngin cach nhung
céc té bao méi duge hinh thanh nhiéu va manh gitp ndi lién gitra hai bén.

Gbc ghép HUIB _PD36 — ngon ghép An Do: C6 su tiép hop kha tot ¢ ca mién
v6, mién tru dan va & nhitng phan mé tiép xuc.

Gbc ghép HUIB_ PH30 — ngon ghép Vinh Linh: C6 sy tiép hop khé tot & ca
mién v6 va mién try din. DA thy nhiéu té bao méi duoc hinh thanh dé nbi lién than
ctia hai phan chdi va gbc ghép.

Géc ghép HUIB_ PH30 — ngon ghép Loc Ninh: Su tiép hop noi vét cat rat kém,
chi c6 mot phan mdé mém tiry ¢ sy ndi lién mdé mém cua chdi ghép véi mé mém cia
ghép. Co mot dai té bao chét day hinh thanh tir ngoai vao trong vét ghép tao thanh 16p

ngin cach nén phan mo ciia chdi ghép rat dé bi tich han ra khoi gdc ghép.
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Gbc ghép HUIB  PH30 — ngon ghép Sir Lanka: C6 su tiép hop kha tt & ca
mién vo va mién tru din. C6 mot s6 té bao chét rai rac noi mit tiép xuc. Thay té bao
m&i hinh thanh & vét ghép chua nhiéu, c6 thé do thdi gian ghép chua lau.

Gbc ghép HUIB_ PH30 — ngon ghép An Do: Co su tiép hop kha tét ¢ ca mién
v6 va mién tru dan.

Géc ghép HUIB PH46 — ngon ghép Vinh Linh: Sy tiép hop noi vét cit kém,
chi khoang 2/3 mé mém tiry c6 sy ndi lién mé mém cia chdi ghép véi md mém cia
gbc ghép. Co mot dai té bao chét (mau nau) hinh thanh tir ngoai vao trong vét ghép
tao thanh 16p ngin cach giita cdc mo cua chdi ghép va gbc ghép.

Gbc ghép HUIB_ PH46 — ngon ghép Loc Ninh: Su tiép hop noi vét cit kém,
chi khoang 2/3 mé mém tay c6 sy ni lién mé mém cia chdi ghép voi mdé mém cua
gbc ghép. Co dai té bao chét (mau nau) hinh thanh tir ngoai vao trong vét ghép tao
thanh 16p ngin cach gitta cac md ciia chdi ghép va gbe ghép

Gbc ghép HUIB  PH46 - ngon ghép Sir Lanka: C6 su tiép hop & vét ghép, sd
té bao mdi hinh thanh nhiéu nhung sy gin két mo giita géc ghép, chdi ghép chua
that su tot.

Gbc ghép HUIB_ PH46 — ngon ghép An Do: C6 su tiép hop kha tét ¢ ca mién
v6 va mién try dan. Phan ngon ghép va gdc ghép trong cay ghép dugc giao cb kich
thude phu hop nhau nén cac mé tiép hop kha tét, 16p té bao do ting phat sinh tao ra
day, tiép dan giira hai bén (Hinh 3.28).

Nhu vay, 3 loai gbc ghép khong cing loai dd anh hudng dén kha nang tiép hop
giita gbc ghép va ngon ghép. To hop c6 goc HUIB PH30 c6 vét ghép lién mach,
tiép hop t6t nhit, hinh anh giai phiu ciing cho thiy ciu tao cia vat liéu nay kha
twong dong véi cac vat lidu 1a ngon ghép. Tiép dén 13 cac to hop ghép trén goc
HUIB PD36. Céc t6 hop ghép trén gbc HUIB_PH46 c6 su tiép hop kém nhét.

Mot s6 két qua nghién ctru vé kha ning tiép hop va sinh truong cta ciy ghép
cho thay kha nang tiép hop phu thudc rat nhiéu vao sy twong dong trong cau tao giai
phau. Cac két qua cua Nguyén Tran Quyén, 2020; Nguyén Quang Ngoc, 2021 cho
thay t6 hop ghép HUIB_PD36 - Vinh Linh c¢6 sy tiép hop rét tot va sinh trudng tot
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trong giai doan vuon wom, tuy nhién khi khao nghiép ngoai déng rudng lai yéu cau
d6 am cao v6i chu ky tudi 7 ngay/lan.

Mot sb6 nghién ctru trén thé gidi st dung cac dong/giéng tiéu hoang dai ghép
v6i cac dong/gidng thuong mai ciing cho thiy da phan déu co kha ning tiép hop rat
tt trong giai doan vuon wom. Tuy nhién, cic nghién ctru trén dong rudng lai cho
thdy vét ghép da anh hudng dén tudi tho cua cdy ghép. Mathew va Rema (2000) cho
rang cay ghép trén gbc Piper colubrinum cho ning suat tot nhung tudi tho chi duoc
khoang 9 nim. Trong khi Paulus, 2005 két luan rang Piper colubrinum ghép véi cac
dong/gidng tiéu thuong mai ctia Malaysia khong cho két qua tiép hop tdt va tudi tho
chi dat khoang 4 nam.

Hinh 3.28. Kha ning tiép hop cua vat liéu goc ghép HUIB_PH30, HUIB_PD36,
HUIB_PH46 vai cac ngon ghép Vinh Linh (A), Loc Ninh (B), Sri Lanka (C), An
bo (D)
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Trong d6: A: T6 hop ghép HUIB_PH30 - Vinh Linh
B: T6 hop ghép HUIB_PH30 - Loc Ninh
C: T6 hop ghép HUIB_PH30 - Sri Lanka
D: T6 hop ghép HUIB_PH30 - An D6
E: T6 hop ghép HUIB_PD6 - Vinh Linh
F: T6 hop ghép HUIB_PD36 - Loc Ninh
G: T6 hop ghép HUIB_PD36 - Sri Lanka
H: T6 hop ghép HUIB_PD36 - An o
I: T6 hop ghép HUIB_PH46 - Vinh Linh
J: T6 hop ghép HUIB_PH46 - Loc Ninh
K: T6 hop ghép HUIB_PH46 - Sri Lanka
M: T6 hop ghép HUIB PH46 - An Do

Két qua giai phau ciling chi ra rang sy khong twong dong vé kich thudc cta goc
ghép va ngon ghép c6 anh huong 16n ty 18 séng va sinh truong cia t6 hop ghép.
Ngon ghép Vinh Linh c6 su tiép hop tot nhat voi cac loai gbc ghép, tiép theo Ia
ngon ghép An Po. Ngon ghép Sri Lanka c6 kich thuéc kha 16n nén kha niang tiép
hop bi han ché. Trong khi d6 ngon ghép Loc Ninh ¢6 su tiép hop khong hoan toan,
¢6 sy hinh thanh té bao chét nhiéu, diéu nay c6 thé 1a do ngon ghép 1a diy than nén
s€ co duong kinh 16n va bi gia.

3.5.3. Pdnh gid khd ning khdng tuyén tring ciia cdc té hop ghép ho tiéu

Sinh trwéng ciia cdc té hop ghép trong diéu kign nhiém tuyén tring

Chiéu cao chdi cua cac to hop ghép trudc khi 1ay nhiém 13 twong dwong nhau,
dao dong tur 10,39 - 12,72 cm.

Giai doan sau lay nhidm tir 30 - 120 ngay, 02t6 hop ghép véi ngon ghép Vinh
Linh 13 HUIB_PH30 - VL; HUIB_PD36 - VL sinh truéng chiéu cao chéi tot hon
c4c to hop ghép con lai, khac biét co y nghia thong ke.

Cac to hop ghép c6 toc do tang truang chiéu cao choi rat khac nhau. T hop
ghép HUIB_PH30 — VL c6 toc do tang truong chiéu cao chdi tét nhat (11,03 cm/30
ngay), tiép dén 1a HUIB_PD36 - Vinh Linh (8,79 ¢cm/30 ngay) va HUIB PH30 -
AD déu dat 7,46 cm/30 ngay. T6 hop ghép HUIB_PH30 - LN c6 téc do ting
truong chiéu cao choi thap nhat 5,00 cm/30 ngay (Bang 3.23).
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Bang 3.23. Sinh truéng chiéu cao chdi cua cac to hop ghép sau khi 14y nhiém

tuyén tring M.incognita

Sinh truéng chiéu cao chdi ghép (cm) Téc dd

Ky hiéu , ; ; ; ., | ane
¢ Truée | Saulay | Saulay | Saulay | Saulay | truéng
vt liéu khilay | nhiém | nhim | nhiém | nhiém | o0

nhiém | 30 ngdy | 60 ngay | 90 ngay |120 ngay ngay)

HUIB_PD36-VL| 11,94 | 16,83 | 2867° | 36,72* | 47,12° 8,79"

HUIB_PD36-LN| 11,94 | 14,83 | 21,72" | 28,67™ | 34,61° 5,67°

HUIB_PD36-SR| 12,72 | 16,00 | 23,00° | 27,67 | 3556% | 5,71°

HUIB_PD36 - AD| 11,17 | 1528™¢ | 24,06° | 28,61™ | 37,11 6,49"

HUIB_PH30-VL| 11,22 20,56° 32,17° 39,22 55,33 11,03°

HUIB_PH30-LN| 10,39 | 13,22% | 18,89" | 24,550° | 30,39 5,00"

HUIB_PH30-SR| 11,83 | 17,44° | 22.44° | 27,00 | 34,33° 5,63°

HUIB_PH30-AD| 11,39 | 16,83" | 22,56 | 30,44° | 41,22° 7,46°

CV% 7,58 7,98 6,11 5,32 3,39 3,56

*x *x *x *x **k
F ns

Trong cuing 1 cét, cac gia tri ¢ cung ky tu 14 khong khac biét vé mdt thong ké.

ns: khac biét khdng c6 ¥ nghia théng ké ¢ mirc P < 0,05.

** Khac biét rdt c¢é y nghia thong ké ¢ mic P < 0,01.

(VL: Vinh Linh; LN: Léc Ninh; SR: Sri Lanka; AD: An Dg)

Trude khi 14y nhiém cac t6 hop ghép co s6 14 dao dong tir 23,11 - 3,44 14. Tai
thoi diém sau lay nhiém 30 ngay cac t0 hop ghép c6 sb 14 twong duong nhau va
khong c6 su khac biét vé mat théng ke.

Sau 60 ngay, sinh truéng s6 1a ciia cac t6 hop ghép da co su khac biét, dao
dong tir 4,56 — 5,89 1a. T6 hop ghép HUIB PD36 — VL ¢6 sb 1a cao nhét va thap
nhat 1a HUIB_PH30 — SR.

Sau lay nhiém 90 ngay, sinh trudong s6 14 ca cac t6 hop ghép co su khac biét
nhau rat rd rang. Hai t6 hop ghép HUIB_PD36 - VL va HUIB_PH30 - VL ¢6 s6 14
nhiéu nhat 1an lugt 1a 7,22 14 va 7,44 1a. 02 t6 hop ghép v6i ngon ghép Sri Lanka c6
sd 14 it nhat HUIB_PD36 - SR (5,67 14) va HUIB_PH30 - SR (5,44 14).
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Tai thoi diém 120 ngdy sau khi 14y nhiém, s 14 cia cac t6 hop ghép khac biét
rat rd rang vé mit thong ké. T6 hop ghép HUIB_PD36 - VL; HUIB_PH30 - VL va
HUIB_PH30 - AD 1a 3 t6 hop ghép c6 sb 14 nhiéu nhat. Cac t6 hop ghép véi ngon
ghép Sri Lanka t6 ra sinh trudng yéu hon, sé 14 thdp hon han so véi cac to hop hop
ghép co6 ngon ghép khac.

Téc do tang truong sb 14 cua td hop ghép HUIB_PH30 - VL la t6t nhat dat
1,44 la/thang, tiép dén 1a t6 hop ghép HUIB PH30 - AD (1,22 14/30 ngay),
HUIB_PH30 -VL (1,17 14/30 ngay). Céc td hop ghép con lai c6 tde do ting trudng
s6 14 kha cham chi dat trung binh tir 0,75 - 0,86 1a/30 ngay (Bang 3.24).

Bang 3.24. Kha ning ra 14 ctia cac t6 hop ghép sau khi 1y nhiém tuyén tring M.

incognita
Sinh truéng s6 14 ciia chodi ghép (13)
Ky hi¢u Truée | Saulay |Saulay | Saulay | Saulay |Tocdorala
vat liéu khilay | nhiém | nhiém | nhim | nhiém |(1&/30 ngay)
nhiém | 30 ngay |60 ngay | 90 ngay | 120 ngay

HUIB_PD36 - VL| 3,44 4,44 589° | 7,22 | 811" 1,17°
HUIB_PD36- LN| 3,33 433 | 544® | 6,11°® | 6,78 0,86
HUIB_PD36 - SR| 3,22 3,78 467° | 567% | 6,44° 0,81
HUIB_PD36 - AD| 3,11 3,89 478" | 6,67 | 8,00 1,22°
HUIB_PH30-VL| 344 433 | 544® | 744 | 922° 1,44°
HUIB_PH30 - LN| 3,22 4,11 533% | 6,22 | 689° 0,92°
HUIB_PH30-SR| 3,33 3,67 456" | 5,44° 6,33° 0,75¢
HUIB_PH30 - AD| 3,33 400 | 544® | 6,44 | 822 1,22°
CV% 7,04 7,44 9,30 | 6,48 4,26 7,11

Trong cung 1 cét, cac gid tri co cung ky tw 1a khéng khac biét vé mdt thang ke.

ns: khac biét khdng c6 ¥ nghia thong ké ¢ mirc P < 0,05. * Khac biét ¢ y nghia
thong ké ¢ mizc P < 0,05, ** Khac biét rdt ¢6 y nghia théng ké ¢ mirc P < 0,01.

(VL: Vinh Linh; LN: Léc Ninh; SR: Sri Lanka; AD: An Dg)
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Kha néng khdng tuyén tring ciia cdc to hop ghép
Bang 3.25. Mat do tuyén tring M. incognita va ty 1é ré bi ndt sung ctia cac t6 hop ghép

Mat do tuyén tring o x.
STT | Ky hiéu to hop ghép Trong détr Trong ré Tgfuﬁgr ?()Zg)u
(con/100 g dat) | (con/5 g ré)
1 |HUIB_PD36 - VL 0,0 0,0 0,0
2 | HUIB_PD36-LN 0,0 0,0 0,0
3 | HUIB_PD36 - SR 0,0 0,0 0,0
4 | HUIB_PD36 - AD 0,0 0,0 0,0
5 | HUIB_PH30-VL 0,0 0,0 0,0
6 | HUIB_PH30-LN 0,0 0,0 0,0
7 | HUIB_PH30- SR 0,0 0,0 0,0
8 | HUIB_PH30-AD 0,0 0,0 0,0

Chii thich: VL: Vinh Linh; LN: Léc Ninh; SR: Sri Lanka; AD: An D¢
Bang 3.26. Ty 1¢ vang 14 ctia cac to hop ghép sau khi 1ay nhiém tuyén trung M.

incognita
Ty 1€ vang la (%)
Ky hi¢u Saulay | Saulay | Saulay | Saulay | Chiso | Mirc
vt li¢u nhiém | nhifm | nhifm | nhidm | hai (%) | khang
30 ngay | 60 ngay | 90 ngay | 120 ngay

HUIB PD36 - VL| 0,00 0,00 0,00 0,00 0,00 5/5
HUIB PD36 - LN| 0,00 0,00 0,00 0,00 0,00 5/5
HUIB_PD36 - SR| 0,00 0,00 0,00 0,00 0,00 5/5
HUIB_PD36 - AD| 0,00 0,00 0,00 0,00 0,00 5/5
HUIB_PH30-VL| 0,00 0,00 0,00 0,00 0,00 5/5
HUIB_PH30- LN| 0,00 0,00 0,00 0,00 0,00 5/5
HUIB_PH30-SR| 0,00 0,00 0,00 0,00 0,00 5/5
HUIB_PH30- AD| 0,00 0,00 0,00 0,00 0,00 5/5

Chii thich: VL: Vinh Linh; LN: Léc Ninh; SR: Sri Lanka; AD: An D¢
Két qua theo ddi mat d6 tuyén tring M. incognita trong dat, ré va ty 1¢ ré bi

ndt sung cho thiy khong xuét hién tuyén trung M. incognita gy hai trong dat va
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trong ré& vi vdy ciing khong c6 ré bi ndt sung trén tit ca cac té hop ghép. Ti 16 1& bi
ndt sung 13 0% & tat ca ca to hop ghép duoc 1ay nhiém tuyén tring M. incognita.
Diéu nay chimg to cac t6 hop ghép co kha ning khang tuyén triung rat t6t (Bang
3.25).

Khong xudt hién tuyén trang M. incognita gy hai trong dat va trong ré, ré
cling khong c6 diu hiéu bi ndt sung trén tat ca cac té hop ghép. Do vay ma khong
xuat hién vang 14 do tuyén tring M. incognita gay hai (Bang 3.26). Diéu nay ching
t6 tuyén tring da khong anh hudng dén sinh truong cua cac to hop ghép boi vi 02

loai gbc ghép duogc chon loc co kha ning khang rat cao vdi tuyén tring.

3.6. PANH GIA KHA NANG SINH TRUONG VA PHAT TRIEN CUA CAY
GHEP HO TIEU KHANG TUYEN TRUNG TRONG PIEU KIEN NHA MANG

Dong thdi ting trwéng chiéu cao

Sau 30 ngay trong & nha mang, sy ting trudng chiéu cao ciy ciia cac to hop
ghép 1a khac nhau, cao nhat 14 t6 hop ghép M1 36 - VL (21.10 cm), thip nhat 13 t6
hop ghép M4 36 - AD (0.00 cm). O giai doan sau 60 - 90 ngay trong, toc do ting
truong chiu cao & 2 t6 hop ghép M1 36 - VL va M5 30 - VL 13 16n nhit. Trong khi &
giai doan 120 ngdy, su ting truéng vuot troi ndy 14 & 3 t6 hop ghép M5 30 - VL, M3
36 - SR va M1 36 - VL (Bang 3.27).

Két qua nay 1a kha tuong dong véi két qua dang gia su ting truong chiéu cao
ban ddu ctia cac tO hop ghép trong nghién ctru ctia chung t6i. Cu thé 13, hai to hop
ghép M5 30 - VL, M1 36 - VL ¢6 sy ting truong chiéu cao 16n nhat (Bang 3.27).
Diéu nay co thé dugc giai thich dwa trén su tiép hop tt gitra hai gbc ghép
HUIB_PH30, HUIB_PD36 va ngon ghép Vinh Linh. Tir d6, nudc va cac chat dinh
dudng can thiét cho su sinh truong, phat trién cua cdy tiéu duoc dan truyén tir dudi
1én mot cach d& dang. Nghién ctru cia Nguyén Thi Mai va cong su (2022) cho thiy
su gia ting chiéu cao cua cac cdy ho tiéu sau 20 tuan trong ra dat 13 tir 7,96 - 17,60
cm. Két qua nay 1a gan gidng véi su ting chidu cao sau 30 ngay trong ngoai nha
mang (twong duong véi to hop ghép 20 tuan tudi) cua mot sb to hop ghép uu viét
nhu M5 30 - VL, M3 36 - SR va M1 36 - VL. Do d6, c6 thé noi rang 3 t6 hop ghép
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nay co sy sinh trudng vé chiéu cao la kha gidng nhu mot cay ti€u dugc nhan giong

truyén thong.

Bang 3.27. Pong théi ting trudng chiéu cao cia cac to hop ghép ho tiéu khang

tuyén tring

STT Té ho’p Ting trwéng chiéu cao ciy (cm)
ghép Sau 30 ngay | Sau 60 ngay |Sau 90 ngay | Sau 120 ngay

1 |M730-SR 0,18° 2,54% 12,78° 27,88¢
2 |M630-LN 1,64% 4,70° 7,80° 11,06°
3 |M530-VL 14,80 50,00° 64,60° 77,20°
4 |M830-AD 2,30° 19,30° 29,50° 36,10°
5 |M336-SR 14,00 34,40 53,90 82,12
6 |M236-LN 0,90% 19,00° 38,20° 51,80°
7 |M136-VL 21,10° 52,70° 64,90° 76,90°
8 |M436-AD 0,00° 0,50° 1,80" 4,00°

CV% 15,64 9,39 11,35 12,90

= o o o o

Trong cuing 1 cét, cac gia tri ¢ cung ky tu 14 khéng khac biét vé mdt thong ké.

** Khac biét rdt c¢é y nghia thong ké ¢ mic P < 0,01.
(VL: Vinh Linh; LN: Loc Ninh; SR: Sri Lanka; AD: An Do)

Déng thdi ting trwéng sé 1a va mau sdc 14

Sau 30 ngay trong & nha mang cac t6 hop ghép ting 1,00 - 4,40 14 va phat trién
nhanh chong & cac giai doan tiép theo. O giai doan sau 60 - 120 ngay, su ting
truong sb 1a nhiéu nhat 1a M1 36 - VL dat 18,53 14 va ra 14 it nhat 1a M4 36 - AD dat
4,00 14 (Bang 3.28). Ngoai ra mau sic 14 ciing c6 su khac biét giira cac t6 hop ghép,
da s to hop ghép ¢6 |14 méi ra mau tim, chi trir t6 hop ghép M7 30 - SR va M3 36 -
SR c¢6 mau xanh. Mau 14 non cua t6 hop ghép ciling chinh 12 mau 14 cta ngon ghép,
vi vay mau xanh khac biét nay la do ngon ghép Sri Lanka.

Khac voi sy ting trudng chidu cao, su ting truong sb 14 cua cac to hop ghép tir
két qua trudc ciia chung ti cho thay cac to hop ghép véi chdi Vinh Linh va An Do

1a ¢6 su tang sb 14 16n nhit (Bang 3.28). Diéu nay 1a khong con dang khi dua cac t6
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hop ghép ra sinh truéng ¢ nha mang, vi theo quan sat thuc té thi chi co 2 t hop
ghép M5 30 - VL va M1 36 - VL (v6i ngon ghép Vinh Linh) 1 ting s6 14 16n nhat.

C6 thé & giai doan dau tiép hop, ngon ghép Vinh Linh va An Do c6 kha nang tiép

hop 14 gan nhu nhau nhung cang vé sau thi ngon Vinh Linh lai cang cho két qua t6t

hon.

Nghién ctru cia Nguyén Thi Mai va cong su (2022) ciing cho thiy sé 14 méi

tao ra cua cac cay ho tiéu sau 20 tudn tréng ra dat 1a 3,87 - 5,93 14, tuong tu nhu sb

14 tao m&i & 2 t6 hop ghép M5 30 - VL va M1 36 - VL sau 30 ngdy trong ¢ nha

mang.

Bang 3.28. Pong thai ting trudng sb 14 va mau sic 14 cua cac to hop ghép ho tiéu

khang tuyén tring
. Ting truéng sb 14 (14) ,
STT To ho’p Mau sac la
ghép Sau 30 Sau Sau Sau méi
ngay 60 ngay 90 ngay | 120 ngay
1 |M730-SR 1,00° 2,00° 3,80° 6,00° Xanh
2 |M6 30-LN 1,40° 2,40° 3,46° 5,40° Tim
3 |M530-VL 4,20° 10,80° 13,00 15,20 Tim
4 |M830-AD | 1,20° 5,80° 10,60 13,20 Tim
5 |M336-SR 2,60° 7,40° 10,93° 17,53* Xanh
6 |M236-LN 1,60° 6,60 9,20¢ 12,60 Tim
7 (M136-VL | 4,40° 11,46° 16,00 18,53 Tim
8 |M436-AD | 1,00° 2,001 3,00° 4,00° Tim
CV% 24,96 16,09 12,44 15,90
= - e . .

Trong cuing 1 cét, cac gia tri ¢ cung ky tu 14 khéng khac biét vé mdt thong ké.

** Khac biét rdt c¢é y nghia thong ké ¢ mic P < 0,01.
Chii thich: VL: Vinh Linh; LN: Léc Ninh; SR: Sri Lanka; AD: 4n B¢

Déng thdi ting truwéng sé dot va mau sic dot

S6 dbt trong 30 ngay sau dua ra nha mang cia cac té hop ghép 1a khac nhau co
¥ nghia thong ké, nhiéu nhat 1a t6 hop ghép M1 36 - VL (4,60 dbt), thap nhat 1a t6
hop ghép M7 30 - SR, M6 30 - LN va M4 36 - AD (1,00 d6t). T6 hop ghép c6 téc do
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ting trudng dot nhanh nhét & giai doan 60 ngay dén 120 ngay sau khi trong 1a M1 36
- VL dat 18.53 d6t, t6 hop ghép M4 36 - AD c6 s6 lugng dbt thip nhat 1a 6,60 dot.
Ngoai ra, to hop ghép M5 30 - VL va M3 36 - SR ciing cho thiy su ting truong 16n
vé sb dbt sau 120 ngay (Bang 3.29).

Bang 3.29. Pong théi ting trudng sb dét va mau sic ddt ciia cac t6 hop ghép hd tiéu

khang tuyén tring
< Ting truwéng sé dot (ddt) L
STT T;hlégp Sau30 | Sau60 Sau90 | Sau120 Mi;:,f *
ngay ngay ngay ngay
1 | M730-SR 1,001 1,20° 3,60° 7,40° Xanh
2 | M6 30-LN 1,00° 2,00° 3,60° 7,80° Tim
3 | M530-VL 3,60° 11,00° 13,20 16,60° Tim
4 | M830-AD 1,20° 5,80° 10,20% 12,80° Tim
5 | M336-SR 2,80° 7,80 11,20° 17,53 Xanh
6 | M236-LN 1,40° 6,60° 9,00¢ 12,60° Tim
7 | M136-VL 4,60° 11,26 16,00° 18,53 Tim
8 | M4 36-AD 1,00° 2,00° 3,20° 6,60° Tim
CV% 19,43 14,06 12,70 18,98
F ox e e ox

Trong cuing 1 cét, cac gia tri ¢ cung ky tu 14 khéng khac biét vé mdt thong ké.

** KhAc biét rdt cé y nghia thong ké ¢ mirc P < 0,01.
Chii thich: VL: Vinh Linh; LN: Léc Ninh; SR: Sri Lanka; AD: An B¢

C6 thé c6 mot sy twong quan gitra su ting sd dot voi su ting sb 14 va chiéu cao
ciy ghép vi ca 3 két qua déu cho thiy 2 t6 hop ghép 1a M5 30 - VL va M1 36 - VL
c6 két qua tt nhat. Sy twong qua gitta sy ting truong 14 va dét co thé hiéu 1a vi &
cac cay hd tiéu mot 14 duge tao ra s& déng nghia vo1 viéc mot d6t méi duge hinh
thanh. Tt do, su kéo dai mdi dbt s& tao nén su tang trudng vé chiéu cao cay.

Déng thdi tang trwéng sé canh

Hau hét cac to hop ghép chi ting trudng 1 canh sau 30 ngay tréng ngodi nha
mang, trir to hop ghép M5 30 - VL (ting 2,4 canh). Cac t6 hop ghép c6 toc do ting

trudng canh nhanh nhét & giai doan 60 ngay dén 120 ngay sau khi trong ngoai nha
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mang 1a M1 36 - VL dat 5,40 canh va t6 hop ghép M5 30 - VL dat 4,8 canh. Trong
khi, t6 hop ghép M6 30 - LN c6 sb luong canh thap nhit 1a 2,40 canh & 120 ngay
sau khi trong (Bang 3.30).

O tiéu, canh bén 1a bo phan dugc tao ra ¢ giai doan sau cua cdy. No 1a vi tri dé

tao gié, ra hoa va tao qua, bao hi¢u cho su bat dau cua giai doan phat trién. Vi vay,

& nhirng thang dau tién thi canh thudng khong dugce tao ra. Tir tudi thir 5 cua cay

ghép (tirc 1a sau 30 ngdy trong ¢ nha mang) thi bat dau co su tao canh (1,0 - 2,4

canh). O nhirng thang tiép theo, sé canh dugc tao ra s& ting 1én. V6i kha ning tiép

hop t6t cia ngon ghép Vinh Linh va 2 loai gbc ghép thi su ting trudong canh 16n

nhat c6 thé dugc giai thich.

Bang 3.30. Pong théi ting trudng s canh cua cac to hop ghép ho tiéu khang tuyén

tring
STT | T4 hop ghép Téing truwéng sé canh (canh)
) Sau 30 ngay | Sau 60 ngay | Sau 90 ngay | Sau 120 ngay

1 | M730-SR 1,00 2,00 1,80° 3,00
2 | M630-LN 1,00 2,00 2,00° 2,40°
3 | M530-VL 2,40° 2,20 4,20° 4,80°%
4 | M830-AD 1,00° 2,00 2,00° 3,00™
5 | M336-SR 1,00 2,00 2,00° 3,20°
6 |M236-LN 1,00 2,00 2,00° 3,00%
7 | M136-VL 1,00 2,60° 3,80° 5,40°
8 | M4 36-AD 1,00 2,00 3,00° 4,00

CV% 16,48 12,40 14,63 14,52

F - o o -
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** Khac biét rdt c¢é y nghia thong ké ¢ mirc P < 0,01.
Chii thich: VL: Vinh Linh; LN: Léc Ninh; SR: Sri Lanka; AD: An D¢

Trong cuing 1 cét, cac gid tri co cung ky tw 1a khéng khac biét vé mdt thang ke.




KET LUAN VA KIEN NGHI

1. KET LUAN

- CAy phat sinh loai dd chia quan thé 39 dong/gidng hd tiéu thanh 2 nhém.
Nhom 1. gdm 5 dong/giébng HUIB_PH30, HUIB PH46, HUIB PD36, HUIB PR41
va HUIB_PR48. Nhom 2 gdm 34 dong/giéng ho tiéu con lai.

- Pa chon duoc 2 dong/gidng ho tiéu 1a HUIB_PD36 va HUIB_PH30, c6 kha
ning khang tuyén tring va chiu tng tot.

- K¥ thuat BSA da xéac dinh 2 phan doan DNA (1450 bp va 300 bp) biéu hién
lién két véi tinh khang tuyén tring tir 2 chi thi RAPD UBC#360 va UBC#408. Dua
vao trinh tu 300 bp do mo6i UBC#360 khuéch dai da phat trién dugc mot chi thi
SCAR 30 — 360F1R2 lién két chat véi tinh khang tuyén tring.

- Két qua danh gia dic diém ra hoa ctia P. nigrum cho thay: Giai doan kéo dai
gié dao dong 14,0 - 22,1 ngay, thoi gian phan hoa hoa kéo dai 8,1 - 17,3 ngay,
khoang cach léch giao cua cic dong/gidong ho tiéu tir 1,7 - 7,6 ngay. Khi lai P.
nigrum va P. divaricatum, c6 ti 1¢ dau va kha ning nay mam cua cac hat lai rat thap.

- Két qua giai phau chi ra: ngon ghép ho tiéu Vinh Linh c6 su tiép hop t6t nhét
v6i 2 loai gbe ghép. Gée ghép HUIB_ PH30 tuong thich tét vai ca 3 loai ngon ghép
tiéu Vinh Linh, tiéu Sri Lanka va tiéu An Do véi ty 1& song va sinh trudng tot.
Ngoai ra cac t6 hop ghép ciing cho thiy kha ning khang tuyén tring tét.

- Panh gia kha ning sinh trudng, phat trién ciia cdy ghép ho tiéu khang tuyén
tring trong diéu kién nha mang cho thdy t6 hop ghép HUIB_PD36 — tiéu Vinh
Linh va t6 hop ghép HUIB_PH30 - tiéu Vinh Linh c6 kha ning sinh truong t6t nhat.
2. KIEN NGHI

- Phét trién thém cac chi thi phan tir (AFLD, SSR,...) va giai trinh tu cac ving
gen trong cac dong/giéng ho tiéu dé tim ra gen khang tuyén tring ¢ ho tiéu.

- Tiép tuc theo dbi sinh truéng va phat trién cua cac to hop ghép trong diéu
kién nha mang. Pong thoi, dua hai t6 hop ghép HUIB_PD36 - Vinh Linh va
HUIB_PH30 - Vinh Linh trong ngoai déng rugng dé theo déi, danh gia kha ning

khang bénh, chéng Gng va su sinh truéng, phat trién.

113



DANH MUC CAC CONG TRINH PA CONG BO

Sonexay Rasphone, Long Thanh Dang, Nhi Thi Hoang Ho, Co Quang Nguyen,
Hai Thi Hong Truong. Phylogenetic analysis of black peper (Piper spp.)
population collected in different locations of vietham based on the ITSul-4
gene region. Research Journal of Biotechnology, 2022, Vol. 17(7). 1 - 9.
Sonexay Rasphone, Nhi Thi Hoang Ho, Long Dang Thanh, Bao Le Quy
Nguyen, Hai Thi Hong Truong. Genetic diversity analysis of black pepper
(Piper nigrum L.) by RAPD marker. Hue University Journal Science: Nature
science, 2022, Vol. 131, No. 1D, 49 - 59.

Hai Thi Hong Truong, Sonexay Rasphone, Bao Le Quy Nguyen, Han Ngoc
Ho, Co Quang Nguyen, Tu Thi Tran, Thao Xuan Hoang, Thuy Thanh Duong.
Identification of Piper species that are resistant to Phytophthora capsici,
Meloidogyne incognita and waterlogging in Vietnam. Plant Pathology, 2023.
Truong Thi Hong Hai, Nguyén Quang Ngoc, Duong Thi Oanh, Sonexay
Rasphone. Khao sat dic diém ra hoa va budc dau lai tao mot s6 gidng hd tiéu
(Piper spp.) ¢ Viét Nam. Tap chi Néng nghiép va Phat trién néng thén
07/2023.

114



TAI LIEU THAM KHAO

TIENG VIET

1.

An, N. V. (2012). Panh gia sy da dang di truyén tinh trang hinh thai cac giéng
tiéu (Piper nigrum L.) hién dang tréng phd bién & phia Nam. Tap chi Néng
Nghiép va Phat Trién Néng Thén, 5, 20 26.

Ban, N. C. (1956). Trong cdy tiéu ¢ Cao Nguyén Mién Nam. Tu sach Nong hoc
Vi¢t Nam. B Canh nong xuét ban, sd 3.

Bién, P. V. (1989). Phong trir sdu bénh hai tiéu. Nha xuat ban néng nghiép.

4. Cuong, H. M., Diing, N. V., Kién, B. C., Nghi, P. Q., & Yén, D. T. P. (2021).

Huéng dan ky thudt canh tac cdy hé tiéu thich vmg véi bén doi khi hdu. Bo
nong nghiép va phat trién nong thon. Nha xuat ban nong nghiép Ha Noi.

Cuong, V. D. (2020). Pdnh gid dnh hwéng ché phdm sinh hoc chitosan
oligomer va nano déng chitosan dén sinh trieong phdt trién va bénh hai trén cdy
hé tiéu tai xda Thudn Hanh, Huyén Pdc Song, Tinh BPdc Néng (Luan van thac si
khoa hoc cdy trén. Ma nganh: 8.62.01.01)

Chau, N. N. (1995a). Thanh phan sau bénh hai & cay ho tiéu Nong trudng Tan
Lam, Quang Tri. Tap chi Bao vé Thuc vat, 139(1). 14 - 18.

Chau, N. N. (1995b). Thanh phan sau bénh hai ho tiéu & Tan Lam-Quéng Tri.
Tap chi Bao vé Thuc vat, S6. 1.

Chau, N. N., & Thanh, N. V. (2000). Tuyén trung ky sinh thyc vat & Viét
Nam. Pong vat chi Viét Nam, 4.

Duyén, N. T., Linh, L. T. M., Tién, N. H., & Phép, T. Q. (2016). Budc dau diéu
tra thanh phan loai tuyén trung ky sinh gy hai trén ca rot & Hai Duong. Tap chi
Sinh hoc, 38(1). 6 - 13.

10.Ha, C. D., Nguyét, N. T. M., M§, T. T. H., ... , & Nhut, D. T. (2019). Ung dung

chi thi phan tir trong phan biét cac loai sam trén thé gidi. Tap chi Khoa hoc va
Cong nghé Viét Nam, 122.

11.Ha, T. T. T., & Ton, N. T. (2011). Ngién ctru thanh phan va mat s tuyén tring

gdy hai trén cdy ho tiéu tai Cam Lo, Quang Tri. Hue University Journal of
Science Agriculture and rural development, 67(4), 5 - 12

12.Hién, T. T. D., Quyén, N. T., Ngoc, N. Q., & Oanh, D. T. (2019). Kha ning

khang nidm Phytophthora capsici va tuyén trung Meloidogyne incognita cua
mot sb vat liéu 1am gdc ghép cho gy hd tiéu tai Vit Nam. Tap chi khoa hoc

cong nghé nong nghiép Viét Nam, 1(98), 99 - 104.
115



13.Hoa, T. V. (2001). 101 cdu héi thuong gép trong san xudt néng nghiép — Tdp 9.
Nha xuat ban Tre.

14.Hiép, H. (2021). Bao «cdo thi truong hdé tiéu quy I
https://cdn.vietnambiz.vn/1714648760 16439296 /2021/7/25/ bao-cao-thi-
truong-ho-tieu-quy-ii-2021-16271492419673960546 29.pdf

15.Khuong, L. T., Tuong, C. H., & Vuong, D. N. (2018). Tang cuong trng dung
KH & CN trong phat trién cic san pham ndng nghiép chu luc cia ving Tay
nguyeén. Tap chi khoa hoc cong nghé Viét Nam, 3, 34 - 36.

16.Mai, N. T., Hong,T., Hién, N. H., & Thao, N. T. (2021). Xay dung quy trinh k¥
thuat vom va chiam soc cdy ho tiéu (Piper nigrum L.) giai doan sau in vitro.
Khoa hoc nong nghiép. Trong trot, 64(9), 36 - 42.

17.Linh, L. T. M. (2019). Nghién ciru sw da dang tuyén trimg ky sinh gdy san ré
Meloidogyne spp. ¢ tdy nguyén (Luan an tién si, Vién Han Lam va Khoa hoc
Viét Nam, Ha Noi).

18.Linh, M. T. ., & Hop, D. V. (2017). Nghién ctru da dang nam ré ndi cong sinh
(Arbuscular Mycorrhizal Fungi) phan 1ap tir dat trong ngd ¢ Ha Noi. Tap chi
Khoa hoc Tw nhién va Cong nghé, 33(2S), 312 - 318.

19. Loang, T. K. (2007). Mot s6 y kién vé phong trir sau, bénh hai ré cdy hoé tiéu tai
Tay Nguyén. Trong: Hoi thao sau bénh hai tiéu va bién phap phong trir. Dak Nong.

20.Mai, T. T. X., Tam, N. T., Lién, N. T., & Ngon, T. T. (2014). Hi¢u qua cua chi thi
phan tir trg gitip chon lgc trong chon tao giéng laa. Tap chi khoa hoc Pai hoc Can
Tho, Nong nghiép thuy san va Cong nghé Sinh hoc, 33, 18 — 84.

21.Nam, T. N. T. & Loang, T. K. (2001). K thudt trong va chiam séc ho tiéu. Tai liéu
tap huan, Vién Khoa Hoc K§ Thuat Nong Lam Nghiép Tay Nguyén, Pak Lak.

22.Nam, T. N. T. (2009). Nghién citu chon tao giong va ky thudt tong hop tham
canh Ho tiéu. Vién Khoa hoc k¥ thuat Nong 1am nghiép Tay Nguyén.

23.Nga, B. T. T., Loan, H. T., Quang, N. X., & Hiéu, D. P. (2015). Pa dang quan
X3 tuyén triung dat trong hé sinh thai nong nghiép ho tiéu tinh dong nai. Tap chi
Cong nghé Sinh hoc, 13(4A), 1359 - 1367.

24.Ngoc, N. Q., Oanh, D. T., Hoai, P. T., Hién, T. T. D., & Tuyét, N. T. (2021).
Danh gia mot s6 to hop ghép c6 kha ning khang tuyén tring trén cay ho tiéu.
Tap chi khoa hoc va nong nghiép Viét Nam, 06(127), 29 - 36.

25.Quyén, H. B. T., Nguyét, N. T. A., & Hoang, P. N. D. (2019). Danh gia kha

nang ky sinh cua cdc chung Metarhizium anisopliae doi voi tuyén trung

116



Meloidogyne spp. gdy san ré tiéu. Ngay 20/ 7 / 2019. H6 Chi Minh City Open
University. Tu http://iasvn.org/chuyen-muc/Danh-gia-kha-nang-gay-benh-cua-
cac-chung-Metarh-izium-anisopliae-doi-voi-thanh-trung-bo-ha-(Cylas-
formicarius)-gay-hai-tren-kh-oai-lang-7958.html.

26.Quyén, N. T., Oanh, D. T., Hién, T. T. D., Ngoc, N. Q. (2020). Nghién ciru vé
giong va cdc bién phdp ky thudt tong hop phat trién ho tiéu bén viing. B&o céo
téng két dé tai cap BO. Vién Khoa hoc K§¥ thuat Nong Lam nghiép Tay Nguyén.

27. Son, P. T. (2004). Xdc dinh lodi tuyén tring Meloidogyne trén ré cdy ho tiéu & tinh
Ba Ria Viing Tau va phong tri Meloidogyne spp. bang phdn hitu co (Luan van thac
si khoa hoc néng nghiép. Dai hoc Nong 1am, TP. H6 Chi Minh, Viét Nam).

28.Sung, P. Q. (2001). Tim hiéu vé kj thudt trong va chdm séc cdy hé tiéu. Nha
xuat ban néng nghiép. Thanh Phd HO Chi Minh.

29.Tan, P. G. (2001). Ky thudt tham canh cdy tiéu. Tai lidu tdp hudn, Pai hoc
N6éngLam, TP. H6 Chi Minh, Viét Nam.

30.Ton, N. T., Huong, N. T., Lién, P. M., ..., & Mong, N. (2015). Quy trinh ky
thudt nhén giéng tiéu bang phirong phép ghép véi goc tiéu dai (Piper sp.). Vién
khoa hoc k¥ thuat nong nghiép mién nam.

31.Tu, D. X., Thanh, P. T., Diép, T. T., ..., & Hoan, N. T. (2018). Ung dung chi
thi phan tir trong chon tao gidng lua thom khang bénh bac 14 cho cac tinh phia
Bic. Ban B cia Tap chi Khoa hoc va Céng nghé Viét Nam, 60(2).

32.Thanh, N. D. (2014). Cac k¥ thuat chi thi DNA trong nghién ctru va chon loc
thuc vat. Tap chi khoa hoc, 36(3), 265 - 294.

33.Thiy, . T. K. (2021). Xac dinh va bao ton giéng ho tiéu sach bénh virus cho
viung Pong Nam Bo. Nhiém vu nghién citu khoa hoc va céng nghé cdp Thanh
phé Ho Chi Minh, do Vién Sinh hoc Nhiét d6i chi tri. 21/3/2022, tir https://
cesti.gov.vn/bai-viet/CTDS5/xac-dinh-va-bao-ton-giong-ho-tieu-sach-benh-
virus-cho-vung-dong-nam-bo-912deba4-9416-4a83-b014-17750a7930cd.

34.Thuy, Q. H. B., Nguyét, N. T. A., & Hoang, P. N. b. (2019). Banh gia kha nang
ky sinh cta cac chung Metarhizium anisopliae déi véi tuyén tring Meloidogyne
spp. gy san ré tiéu. Bo tai liéu, 42.

35.Triéu, N. T. C., & Nhung, N. T. (2019). Giéi thiéu ddc diém hoa ciia cdy ho
tiéu (Piper nigrum). Trung tim nghién ctru va phat trién cay ho tiéu, Vién khoa
hoc k¥ thudt ndng ldm nghiép tady nguyén.

117


http://iasvn.org/chuyen-muc/Danh-gia-kha-nang-gay-benh-cua-cac-chung-Metarh-izium-anisopliae-doi-voi-thanh-trung-bo-ha-(Cylas-formicarius)-gay-hai-tren-kh-oai-lang-7958.html
http://iasvn.org/chuyen-muc/Danh-gia-kha-nang-gay-benh-cua-cac-chung-Metarh-izium-anisopliae-doi-voi-thanh-trung-bo-ha-(Cylas-formicarius)-gay-hai-tren-kh-oai-lang-7958.html
http://iasvn.org/chuyen-muc/Danh-gia-kha-nang-gay-benh-cua-cac-chung-Metarh-izium-anisopliae-doi-voi-thanh-trung-bo-ha-(Cylas-formicarius)-gay-hai-tren-kh-oai-lang-7958.html

36.Trinh, P. H., Thing,V. D., Mai, T. T., & Tuan, B. D. (1988). KJj thudt trong
tiéu. Nha xuét ban nong nghiép Ha Noi.

37.Vietnambiz (2023). Bdo cdo thi truong hé tiéu 2022. Truy cép tai
https://mediacdn.vietnambiz.vn/1881912202208555/files/2023/01/27/bao-cao-
thi-truong-ho-tieu-2022-20230127172048186.pdf

38.Xuan, L. M. (1981). Két qua diéu tra cdy ho tiéu ¢ Binh Tri Thién. Tap chi
Khoa hoc va Ky thudat Nong nghiép, 225, 146 - 150.

39.Xuan, L. M & Phan, N. V. (1983). Két qua diéu tra giéng tiéu nhap nodi Lada
Belangtoeng trong & Binh Tri Thién. Tap chi Khoa hoc va Ky thudt Néng
nghiép, 12, 548 - 522.

40. Xuyén N. T. (2000). Nghién ciru ddc diém sinh hoc va khd nang phong chong
tuyén trimg not sung Meloidogyne incognita (Kofoid et white, 1919/Chitwood,
1949) trén mot $0 cay tro”hg vung Ha Noi va phu cgn (Luan an tién si, Truong
bai hoc Nong nghiép I Ha Noi).

41. Xuyén, L. H., Thai, N. Q., Truong, N. N., & Hoi, L. H. (2019). Anh huéng cta
dich trich 14 va ré cay tram ta (Melaleuca cajuputi Poell) 1én tuyén tring
Meloidogyne spp. Gay budc ré, nAm Phytophthora spp. Va Fusaruim spp. Gay
hai trén cay ho tiéu (Piper nigrum L.) trong diéu kién phong thi nghiém. Tap chi
khoa hoc truong Dai hoc Tra Vinh, 34, 43 - 51.

TIENG ANH

42.Abd El-Hack, M.E., El-Saadony, M.T., Saad, A.M., ..., & AbuQamar, S.F.
(2022). Essential oils and their nanoemulsions as green alternatives to
antibiotics in poultry nutrition: a comprehensive review. Poultry science, 101.

43. Abd-Elgawad, M. M., & Askary, T. H. (2015). Impact of phytonematodes on
agriculture economy. In Biocontrol agents of phytonematodes, 3 - 49.

44. Abd-Elgawad, M. M., & Askary, T. H. (2018). Fungal and bacterial
nematicides in integrated nematode management strategies. Egyptian journal of
biological pest control, 28(1), 1 - 24.

45. Abdulazeez, M. A., Sani, I., James, B. D., & Abdullahi, A. S. (2016). Black
pepper (Piper nigrum L.) oils. In Essential Oils in Food Preservation, Flavor
and Safety, 277 - 285.

46. Aimanah, E. W., & Munif, A. (2022). Phytonematodes associated with the
yellowing disease of Javanese long pepper plants in Sumenep, East Java. In IOP

Conference Series: Earth and Environmental Science, 974(1), 012032.
118


https://mediacdn.vietnambiz.vn/1881912202208555/files/2023/01/27/bao-cao-thi-truong-ho-tieu-2022-20230127172048186.pdf
https://mediacdn.vietnambiz.vn/1881912202208555/files/2023/01/27/bao-cao-thi-truong-ho-tieu-2022-20230127172048186.pdf

47.Ajith, P. M., & Rini, C. R. (2023). Comparison of Hydroponic and
Conventional Grafting Techniques in Black Pepper (Piper nigrum L.). Current
Journal of Applied Science and Technology, 42(4), 7 - 15.

48. Alagawany, M., El-Saadony, M. T., Elnesr, S. S., ..., & Reda, F. M. (2021).
Use of lemongrass essential oil as a feed additive in quail's nutrition: its effect
on growth, carcass, blood biochemistry, antioxidant and immunological indices,
digestive enzymes and intestinal microbiota. Poultry science, 100(6), 101172.

49. Anonymous, (1979). Annual Report Research Branch, Dept. Agric., Sarawak,
Malaysia, 123 - 128.

50. Ashokkumar, K., Dhanya, M. K., Murugan, M., ..., & Nimisha, M. (2020).
Optimization of DNA Isolation Protocol from Emerging Leaves of Black
Pepper (Piper nigrum L.). Journal of Current Opinion in Crop Science, 1(1).

51. Ashokkumar, N., Poornima, K., & Kalaiarasan, P. (2019). Embryogenesis,
penetration and post penetration development of Meloidogyne enterolobii in
guava (Psidium guajava L.). Annals of Plant Protection Sciences, 27(1), 140 -
145.

52.Bhai, S., Eapen, S., Muthuswamy, A., & Saji, K. V. (2010). Identification of
Phytophthora and nematode - resistant source - from opens pollinated progenies
of black pepper (Piper nigrum) using a modified protocol. Indian Journal of
Agricultural Sciences, 80(10), 893 - 897.

53.Bhat, A. A., Shakeel, A., Wagar, S., Handoo, Z. A., & Khan, A. A. (2023).
Microbes vs. Nematodes: Insights into Biocontrol through Antagonistic
Organisms to Control Root - Knot Nematodes. Plants, 12(3), 451.

54.Bhat, A. A., Shakeel, A., Waqar, S., Handoo, Z. A., & Khan, A. A. (2023).
Microbes vs. Nematodes: Insights into Biocontrol through Antagonistic
Organisms to Control Root - Knot Nematodes. Plants, 12(3), 451.

55.Brooks, F. (2021). Symptoms and signs. Phytopathology News.

56.Burns, A. R., Baker, R. J., Kitner, M., ..., & Snider, J. (2023). Selective control
of parasitic nematodes using bioactivated nematicides. Nature, 1 - 8.

57.Butler, E. J. (1918). The wilt disease of pigeonpea and pepper. Agriculture.
Journal Indian, 1, 25 — 26.

58. Caillaud, M. C., Dubreuil, G., Quentin, M., ..., & Favery, B. (2008). Root -
knot nematodes manipulate plant cell functions during a compatible interaction.
Journal of Plant Physiology, 165(1), 104 - 113.

119



59. Campos, V., Sivapalan, P., & Gnanapragasam, N. (1990). Nematode parasites
of coffee, cocoa and tea. Plant parasitic nematodes in subtropical and tropical
agriculture, 387 - 430.

60. Chandrkrachang, S. (2002). The application of chitin and chitosan in agriculture
in Thailand. Advances in Chitin Science, 5, 458 - 462.

61.Chen, C. Y. S., & Tawan, C. (2020). Botany, Diversity, and Distribution of
Black Pepper (Piper nigrum L.) Cultivars in Malaysia. Borneo Journal of
Resource Science and Technology, 10(1), 10 - 23.

62.Cheng T., Xu C., Lei L., ..., & Zhou S. (2016). Barcoding the kingdom Plantae:
new PCR primers for ITS regions of plants with improved universality and
specificity. Molecular Ecology Resourcse 16(1):138 - 149.

63.Chu, Y., Clevenger, J., Hovav, R, ..., & Ozias — Akins, P. (2016). Chapter 7 -
Application of Genomic, Transcriptomic, and Metabolomic Technologies in
Arachis Species, Peanuts. Genetics, Processing, and Utilization. 209 - 240.

64. Damanhouri, Z. A., & Ahmad, A. (2014). A review on therapeutic potential of
Piper nigrum L. (Black Pepper): The King of Spices. Medicinal & Aromatic
Plants, 3(3), 161.

65. Darvasi, A., & Soller, M. (1994). Selective DNA pooling for determination of
linkage between a molecular marker and a quantitative trait
locus. Genetics, 138(4), 1365 - 1373.

66. Davila Negron, M. & Dickson, D. W. (2013). Comparative thermal time
requirements for development of M. arenaria, M. incognita, and M. javanica at
constant temperatures. Nematropica, 43(2), 152 - 163.

67.De Souza, R. A., Alves, F. R., De Oliveira, C. M. G,, ..., & Moraes, W. B.
(2021). Occurrence of in black pepper (L.) in the extreme south of the State of
Bahia, Brazil. Helminthologia, 58(2), 213 - 216.

68. Desaeger, J., Wram, C., & Zasada, I. (2020). New reduced-risk agricultural
nematicides - rationale and review. Journal of Nematology, 52(1), 1 - 16.

69. Desoky, E. S. M., Merwad, A. R. M., Semida, ..., Rady, M. M. (2020a). Heavy
metals - resistant bacteria (HM-RB): Potential bioremediators of heavy metals -
stressed Spinacia oleracea plant. Ecotoxicology and Environmental Safety.

70.Desoky, E. S. M., Saad, A. M., El - Saadony, M. T., Merwad, A. R. M., &
Rady, M. M. (2020b). Plant growth - promoting rhizobacteria: Potential
improvement in antioxidant defense system and suppression of oxidative stress

120



for alleviating salinity stress in Triticum aestivum (L.) plants. Biocatalysis and
Agricultural Biotechnology, 30, 101878.

71. Devasahayam, S. (2000). Insect pests of black pepper. In: Ravindran, P.N.
(Ed.). Black Pepper (Piper nigrum L.). Harwood Academic Publishers,
Amsterdam, 309 - 334.

72.Dongare, M. D., Alex, S., Soni, K. B, ..., & Jose, E. (2023). Cross - species
transferability of IRAP retrotransposon markers and polymorphism in black
pepper (Piper nigrum L.). Genetic Resources and Crop Evolution, 1 - 13.

73.Eapen, S. J., & Rakesh Pandey, R. P. (2018). Nematode parasites of spices and
medicinal plants. In Plant parasitic nematodes in subtropical and tropical
agriculture, 755 - 794.

74.El - Ashry, R.M., El - Saadony, M.T., El - Sobki, A.E., ..., & Elshaer, N.
(2022). Biological silicon nanoparticles maximize the efficiency of nematicides
against biotic stress induced by Meloidogyne incognita in eggplant. Saudi
Journal of Biological Sciences, 29(2), 920 - 932.

75.El - Nagdi, W. M., & Youssef, M. M. A. (2015). Nematicidal effect of some
aqueous extracts of botanicals and a commercial bacterial byproduct for
biocontrolling root knot nematode, Meloidogyne incognita infecting sugar beet.
Scientia Agriculturae Bohemica, 10 (2), 55 - 58.

76.El - Nagdi, W. M., Youssef, M. M. A., El - Khair, H., Abd - Elgawad, M.
(2019). Effect of certain organic amendments and Trichoderma species on the
root - knot nematode, Meloidogyne incognita, infecting pea (Pisum sativum L.)
plants. Egyptian Journal of Biological Pest Control, 29(1), 1 - 9.

77.El - Saadony, M. T., Elsadek, M. F., Mohamed, A. S., ..., & Saad, A. M.
(2020). Effects of chemical and natural additives on cucumber juice’s quality,
shelf life, and safety. Foods, 9(5), 639.

78.El - Saadony, M. T., Abd EI - Hack, M. E., Swelum, A. A., ..., & Nader, M. M.
(2021a). Enhancing quality and safety of raw buffalo meat using the bioactive
peptides of pea and red kidney bean under refrigeration conditions. Italian
Journal of Animal Science, 20(1), 762 - 776.

79.El-Saadony, M. T., Khalil, O. S., Osman, A., ..., & Saad, A. M., (2021b).
Bioactive peptides supplemented raw buffalo milk: biological activity, shelf life
and quality properties during cold preservation. Saudi Journal of Biological
Sciences, 28(8), 4581 - 4591.

121



80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

El - Saadony, M.T., Saad, A.M., Taha, T.F., ..., & Salama, A. (2021c).
Selenium nanoparticles from Lactobacillus paracasei HM1 capable of
antagonizing animal pathogenic fungi as a new source from human breast
milk. Saudi Journal of Biological Sciences, 28(12), 6782 - 6794.

El - Tarabily, K.A., El-Saadony, M.T., Alagawany, M., ...,& Abd EI - Hack,
M.E. (2021). Using essential oils to overcome bacterial biofilm formation and
their antimicrobial resistance. Saudi Journal of Biological Sciences, 28(9).

Fan, R., Qin, X. W.,, Hu, R. S., ..., & Hao, C. Y. (2020). Studies on the
chemical and flavour qualities of white pepper (Piper nigrum L.) derived from

grafted and non - grafted plants. European Food Research and
Technology, 246.
Francia, E., Tacconi, G., Crosatti, C., ..., & Valé, G. (2005). Marker assisted

selection in crop plants. Plant Cell Tiss Org Cult, 82, 317 — 342.

Francis Y, Rongcai Y, Timothy B. POPGENE. (2000). City of Edmonton:
University of Alberta. Version 1.32.

Fu, Y. X. (1997). Statistical tests of neutrality of mutations against population
growth, hitchhiking and background selection. Genetics, 147, 915 — 925.

Fu, Y. X., & Li, W. H. (1993). Statistical tests of neutrality of mutations.
Genetic, 133, 693 — 709.

George, C. K., Abdullah, A., & Chapman, K. (2005). Pepper production guide
for Asia and the Pacific. International Pepper Community, Bangkok.

Haggerty, A., & Crosse, U. L. (2011). The Life of Black Pepper.

Hallmann, J., Davies, K. G., & Sikora, R. (2009). Biological control using
microbial pathogens, endophytes and antagonists. In Root - knot nematodes.
CABI, 380 - 411

Hasan, S. T., & Abood, I. D. (2018). Identification of Meloidogyne spp.
According to Morphological characteristics, PCR - SCAR Marker and 18S
rDNA region in Irag. IOSR Journal of Agriculture and Veterinary Science.
Hassanin, A. A., Saad, A. M., Bardisi, E. A., Salama, A., & Sitohy, M. Z.
(2020). Transfer of anthocyanin accumulating delila and roseal genes from the
transgenic tomato micro - tom cultivar to moneymaker cultivar by conventional
breeding. Journal of Agricultural and Food Chemistry, 68(39), 10741 - 10749.

122



92.

93.

94.

95.

96.

97.
98.

99.

Helen, J. Y., & Lauren, G. (2002). Reproductive Biology: The effects of stigma
age on receptivity in Silene alba (Caryophyllaceae). American Journal of
Botany, 89(8), 1237 - 1241.

Hoop, D. J. (1986). Laboratory Methods for Work with Plant and Soil
Nematodes. Ministry of Agriculture, Fisheries and Food, Her Majesty’s
Stationery Office, London, U.K. 5.

Hooper, D. J., Hallmann, J., & Subbotin, S. A. (2005). Methods for extraction,
processing and detection of plant and soil nematodes. In Plant parasitic
nematodes in subtropical and tropical agriculture, 53 - 86.

Hu, L., Xu, Z ., Wang, M., Fan, R, ..., & Jin, S. (2019). The chromosome-scale
reference genome of black pepper provides insight into piperine biosynthesis.
Nature Communications, 10(1), 1 - 11.

Humphreys-Pereira, D. A., Flores-Chaves, L., Gomez, M., ..., & Elling, A. A.
(2014). Meloidogyne lopezi n. sp.(Nematoda: Meloidogynidae), a new root -
knot nematode associated with coffee (Coffea arabica L.) in Costa Rica, its
diagnosis and phylogenetic relationship with other coffee - parasitising
Meloidogyne species. Nematology, 16(6), 643 - 661.

ISR (2005). Annual Report 2004-2005. Indian Institute of Spices Research.
lljas, H.B. (1960). Some notes on the floral biology of black pepper (Piper
nigrum L.) Pemb. Balai. Besar Penji. Pert. Bogor, 157, 1 - 22.

Iwahori, H., Truc, N., Ban, D., & Ichinose, K. (2009). First report of root - knot
nematode Meloidogyne enterolobii on guava in Vietnam. Plant disease, 93(6).

100. Janani, P. (2009). Studies on grafting in black pepper (Piper nigrum L.) with

reference to resistance to quick wilt and slow wilt diseases M. Sc.(Hort.) Thesis,
Tamil Nadu Agricultural University, Coimbatore, 150 - 154.

101.Jones, M. G., & Goto, D. B. (2011). Root - knot nematodes and giant

cells. Genomics and molecular genetics of plant - nematode interactions, 83-100.

102.Joy, N., Asha, S., Mallika, V., & Soniya, E. V. (2013). De novo transcriptome

sequencing reveals a considerable bias in the incidence of simple sequence
repeats towards the downstream of ‘pre - miRNAs’ of black pepper. PL0S One.

103. Khew, C. Y., Harikrishna, J. A., Wee, W. Y., Lau, E. T., & Hwang, S. S.

(2020). Transcriptional sequencing and gene expression analysis of various
genes in fruit development of three different black pepper (Piper nigrum L.)
varieties. International journal of genomics.

123



104.Khew, C. Y., Koh, C. M. M., Chen, Y. S., Sim, S. L., & Mercer, Z. J. A.
(2022). The current knowledge of black pepper breeding in Malaysia for future
crop improvement. Scientia Horticulturae, 300(12), 111074.

105. Khuong, G. B. (1983). Plant - parasitic nematodes of South viet nam. Journal of
Nematology, 15(2), 319.

106. Kimber, G. (1984). Technique selection for the introduction of alien variation in
wheat. Z pXanzenziichtg, 92, 15 — 21.

107. Koshy, P. K., Eapen, S. J., & Rakesh Pandey, R. P. (2005). Nematode parasites
of spices, condiments and medicinal plants. In Plant parasitic nematodes in
subtropical and tropical agriculture, 751 - 791.

108. Krishnamoorthy, B., Parthasara & thy, V. A. (2009). Improvement of black
pepper. Perspectives in Agriculture, Veterinary Science. Nutrition and Natural
Resources, 4, No. 085.

109. Kumar, N. U., Ravichandra, N. G., & Nataraja, A. (2018). Ecofriendly
management of wilt complex in black pepper (Piper nigrum L.). Indian Journal
of Nematology, 48(2), 146 - 155.

110. Kumari, R., Wankhede, D. P., Bajpai, A,, ..., & Pang, X. (2019). Genome wide
identification and characterization of microsatellite markers in black pepper
(Piper nigrum): A valuable resource for boosting genomics applications. Plos
one, 14(12), e0226002.

111. Lau, J. L.C. (2005). Malaysian pepper industry outlook. Paper presented at Pepper
and Spices Outlook held at Caravelle Hotel, Ho Chi Minh City, 30 - 31 May, 2005.
http://iasvn.org/chuyen-muc/Ket-qua-nghien-cuu-ve-cay-tru-tieu-289.html.

112. Lawal, I., Fardami, A. Y., Ahmad, F. I. I., ..., & Maiyadi, K. A. (2022). A
Review on Nematophagus Fungi: A Potential Nematicide for the Biocontrol of
Nematodes. Journal of Environmental Bioremediation and Toxicology, 5(1).

113.Leong, S. S., Leong, S. C. T., Pau, C. G., & Beattie, G. A. C. (2021). In vitro
bioassay of Purpureocillium lilacinum and Bacillus thuringiensis for control of
Meloidogyne incognita on black pepper (Piper nigrum L.) in Sarawak,
Malaysia, Northern Borneo. Journal of the Entomological Research Society, 23.

114.Li, J., Fan, R., Wu, B., Ji, X., & Hao, C. (2021). Genome - Wide ldentification
and Functional Exploration of SBP - Box Gene Family in Black Pepper (Piper
nigrum L.). Genes, 12(11), 1740.

124


http://iasvn.org/chuyen-muc/Ket-qua-nghien-cuu-ve-cay-tru-tieu-289.html

115. Long, H., Sun, Y., Chen, Y., ..., & Che, H. (2023). Occurrence of root - knot
nematodes (Meloidogyne spp.) on peppers in Hainan, China, and resistance of field
cultivars to M. enterolobii and M. incognita. Plant Disease.

116. Mandou, M. S., Souleymanou, A., & Chotangui, A. H. (2023). Arbuscular
Mycorrhizal Fungi Inoculation and Intercropping Combine to Control
Nematodes in Bananas. International Journal of Plant & Soil Science, 35(14).

117. Manohara, D., Mulya, k.,& Wahyuno, D. (2004). Phytophthora disease on black
pepper and the control measures. In Focus on pepper (Piper nigrum L.). Journal
of the Pepper Industry, Jakarta, Indonesia.

118. Marques, M. L. S., Oliveira, M. F., Pereira, P. S., & Rocha, M. R. (2020).
Penetration and development of Meloidogyne enterolobii in resistant and
susceptible Capsicum spp. European Journal of Horticultural Science, 85(2).

119. Mathew, P.A., & Rema, J. (2000). Grafting black pepper to control foot rot .
Spice India.

120. McClean, Phillip (1992). "Specialized Mapping Topics". North Dakota State
University.

121. Mhatre, P. H., Karthik, C., Kadirvelu, K., ..., & Shanmuganathan, R. (2019). Plant
growth promoting rhizobacteria (PGPR): a potential alternative tool for nematodes
bio - control. Biocatalysis and agricultural biotechnology, 17, 119 - 128

122. Mhatre, P. H., Malik, S. K., Kaur, S., ..., & Sirohi, A. (2015). Histopathological
changes and evaluation of resistance in Asian rice (Oryza sativa L.) against rice root
- knot nematode, Meloidogyne graminicola Golden and Birch. Indian Journal of
Genetics and Plant Breeding, 75(01), 41 - 48.

123. Michelmore, R. W., Paran, I., & Kesseli, R. (1991). Identification of markers
linked to disease - resistance genes by bulked segregant analysis: a rapid
method to detect markers in specific genomic regions by using segregating
populations. Proceedings of the national academy of sciences, 88(21).

124. Mitiku, M. (2018). Plant - parasitic nematodes and their management: A
review. Journal of Biology Agriculture and Healthcare, 8(1), 34 - 42.

125. Moens, M., Perry, R. N. & Starr, J. L. (2009). Meloidogyne species — a diverse
group of novel and important plant parasites. Root - knot nematodes, 1 - 13.
126. Mukhtar, T., Hussain, M. A., & Kayani, M. Z. (2013). Biocontrol potential of

Pasteuria penetrans, Pochonia chlamydosporia, Paecilomyces lilacinus and

125



Trichoderma harzianum against Meloidogyne incognita in okra. Phytopathol.
Mediterr, 52(1), 66 - 76.

127. Mustika, 1. (1990). Study on interaction of Meloidogyne incognita, Radopholus
similis and Fusarium solani on pepper (Piper nigrum L) (Doctoral dissertation,
PhD Thesis Wegeningen Agricultural University).

128. Naik, B. G., Manu, T. G., Nagamma, G., & Balagar, M. (2017). Survey for the
incidence of slow wilt of black pepper in southern parts of Karnataka. Trends in
Biosciences, 10(4), 1162 - 1164.

129. Narayana, R., Thomas, S., & Sheela, M. S. (2018). Management of root-knot
nematode meloidogyne incognita infecting black pepper. Indian Journal of
Nematology, 48(1), 51 - 55.

130. Nas, Y., Ozalp, T., & Devran, Z. (2023). Screening of Urfa pepper landraces for
resistance to Meloidogyne incognita. Journal of Plant Diseases and
Protection, 130(1), 77 - 83.

131. Negi, A., George Kokkat, J., Jasrotia, R. S., ..., & Kumar, D. (2021). Drought
responsiveness in black pepper (Piper nigrum L.): Genes associated and
development of a webgenomic resource. Physiologia Plantarum, 172(2).

132. Nei, M. (1987). Molecular Evolutionary Genetics. New York Chichester, West
Sussex: Columbia University Press.

133.Nisha, M. S., Anusree, S. S., & Sooraj, S. (2019). Efficacy of Andrographis
paniculata (Burm. f.) Nees against root-knot nematode in pepper, Piper nigrum
L. Journal of Entomology and Zoology. Studies, 7(4), 539 - 545.

134. Nuryani, Y. (1981). Ketidak sesuaian jaringan dalam penyambungan tanaman
lada dengan Piper chaba Hunter.

135. Paulus, A. D., & Wong, T. H. (2000). Development of pepper Industry in
Sarawak, Malaysia. Agriculture Research Centre, Sarawak, Malaysia. Pepper
Market Review. http://w.w.w.iHUIB_PNnet. org/art07.htm.

136.Paulus, A. D., & Eng, L. (2005). Current practices and technology in the
control of Phytophthora foot rot and virus disease of pepper in Sarawak,
Malaysia. The paper presented at international pepper comunity 30th
peppertech meeting. Inna Putri Bali Hotel, Nusa Duna, Bali, Indonesia.

137. Pepper Statistical Yearbook. (2017). International Pepper Community.

126



138.Pervez, R., & Eapen, S. J. (2015). Distribution of plant parasitic nematodes
associated with Black pepper in Idukki district, India. Annals of Plant
Protection Sciences, 23(1), 192 - 194,

139. Qurota‘ayun, S. D., Rosa, E., Pratami, G. D., & Kanedi, M. (2022). Potential of
Pepper Leaf (Piper nigrum L.) Ethanol Extract As Ovicide for Aedes
aegypti. Jurnal Sains Natural, 12(4), 170 - 175.

140.R Development Core Team (2008). "R: a language and environment for
statistical computing. R Foundation for Statistical Computing, Vienna."
http://www.R-project.org

141. Rahanandeh, H., Khodakaramian, G., Hassanzadeh, N., ..., & Tarang, A. R.
(2012). Inhibition of tea root lesion nematode, Pratylenchus loosi, by
rhizosphere bacteria. Journal of Ornamental and Horticultural Plant, 2 (4).

142.Rai, S. P., Rai, S. K., Apoorva, Rai, K. K., & Kumar, S. (2022). Molecular
Markers and Descriptor’s Suitable for Quantitative Trait Loci and Genome
Mapping in Catharanthus roseus. In The Catharanthus Genome, 123 - 140.

143.Ramana, K. V., Sarma, Y. R., & Mohandas, C. (1992). Slow decline disease of
black pepper (Piper nigrum L.) and role of plant parasitic nematodes and
Phytophthora capsici in the disease complex. Journal Plant Crops, 20(Suppl).

144, Rasphone, S., Dang, L. T., Ho, N. T. H, Nguyen, C. Q. & Truong, H. T. H.
(2022). Phylogenetic analysis of black piper (Piper spp.) population collected in
different locations of Viet Nam based on the ITSU1-4 gene region. Research
Journal of Biotechnology, 17(7), 1 - 9.

145. Ravindra, H., Sehgal, M., Manu, T. G, ..., & Latha, M. (2013). Status of plant
parasitic nematode problems of Karnataka and their management with special
reference to genus Meloidogyne. Current Nematology, 24(1,2), 39 - 48.

146.Ravindran P N. (2000). Black pepper: Piper nigrum. Harwood academic
publishers, New Jersey, 1 - 10.

147.Ravindran, P. N., Nirmal Babu, K., & Shiva, K. N. (2006). Black pepper.
Agrobios.

148.Raz, V., & Ecker, J. (1997). Analyzing DNA: A Laboratory Manual, Cold
Spring Harbor, New York, 24 - 25.

149. Rozen, S., & Skaletsky, H. (1999). Primer3 on the WWW for general users and
for biologist programmers. Bioinformatics methods and protocols, 365 - 386.

127


http://www.r-project.org/

150. Rusinque, L., Ndbrega, F., Cordeiro, L., ..., & Inécio, M. L. (2022). Root-Knot
Nematode Species Associated with Horticultural Crops in the Island of Azores,
Portugal. Horticulturae, 8(2), 101.

151. Saad, A. M., El- Saadony, M. T., Mohamed, A. S., Ahmed, A. I., & Sitohy, M.
Z. (2021a). Impact of cucumber pomace fortification on the nutritional,
sensorial and technological quality of soft wheat flour- based
noodles. International Journal of Food Science & Technology, 56(7).

152.Saad, A. M., Mohamed, A. S., El-Saadony, M. T., & Sitohy, M. Z. (2021b).
Palatable functional cucumber juices supplemented with polyphenols-rich
herbal extracts. LWT, 148, 111668.

153.Saad, A. M., Sitohy, M. Z., Ahmed, A. I, ..., & El-Saadony, M. T. (2021c).
Biochemical and functional characterization of kidney bean protein alcalase-
hydrolysates and their preservative action on stored chicken meat. Molecules.

154.Saad, A. M., Mohamed, A. S., Ramadan, M. F. (2020a). Storage and heat
processing affect flavors of cucumber juice enriched with plant extracts.
International Journal of Vegetable Science, 1 — 11

155. Saad, A. M., Osman, A. O. M., Mohamed, A. S., & Ramadan, M. F. (2020b).
Enzymatic hydrolysis of Phaseolus vulgaris protein isolate: Characterization of
hydrolysates and effect on the quality of minced beef during cold
storage. International Journal of Peptide Research and Therapeutics, 26.

156.Saad, A. M., Salem, H. M., El-Tahan, A. M., ..., & Swelum, A. A. (2022).
Biological control: An effective approach against nematodes using black pepper
plants (Piper nigrum L.). Saudi Journal of Biological Sciences, 29, 2047 - 2055.

157.Saeki, Y., Kawano, E., Yamashita, C., Akao, S. & Nagatomo, Y. (2003).
Detection of plant parasitic nematodes, Meloidogyne incognita and
Pratylenchus coffeae by multiplex PCR using specific primers. Soil science and
plant nutrition, 49, 291 - 295.

158. Sairkar, P. K., Sharma, A., & Shukla, N. P. (2016). SCAR marker for
identification and discrimination of Commiphora wightii and C.
myrrha. Molecular Biology International.

159. Sasikumar, B., Johnson., George, K., & Ravindran, P. N. (1992). Breeding
behaviour of black pepper. Indian Journal of Genetics, 52 (1), 17 - 21.

128



160. Sheeja, T. E., Sabeesh, C., Shabna, O. V., Shalini, R. S., & Krishnamoorthy, B.
(2013). A comparative analysis of genetic diversity of wild and related genera
of Myristica using RAPD and ISSR markers. Journal Spices Aromat Crops, 22.

161.Shi, X., Dai, X., Liu, G., & Bao, M. (2009). Enhancement of somatic
embryogenesis in camphor tree (Cinnamomum camphora L.): osmotic stress
and other factors affecting somatic embryo formation on hormone-free
medium. Trees, 23(5), 1033 - 1042.

162. Sikandan, A., Zhang, M., Wang, Y., ..., & Duan, Y. (2020). In vitro evalution
of Penicillium chrysogenum Snefl1216 against Meloidogyne incognita (root-
knot nematode). Scientific reports, 10(1), 1 - 9.

163. Skupinova, S., Vejl, P., Sedlak, P., ..., & Tesarova, B. (2004). Using DNA
markers for characterisation of tomato resistance against root nematode
Meloidogyne incognita. Plant Soil and Environment, 50(2), 59 - 64.

164.Smant, G., Helder, J., & Goverse, A. (2018). Parallel adaptations and common
host cell responses enabling feeding of obligate and facultative plant parasitic
nematodes. The Plant Journal, 93(4), 686 - 702.

165. Speijer, P. R., & De Waele, D. (1997). Screening of Musa germplasm for
resistance and tolerance to nematodes. INIBAP Technical Guidelines 1.
INIBAP, Montpellier, France, 47.

166. Statista. ~ (2021).  https://www.statista.com/statistics/744331/india-pepper-
production volume - by-state/.202.

167. Strobeck, C. (1987). Average number of nucleotide differences in a sample
from a single subpopulation: a test for population subdivision. Genetics, 117(1).

168. Subedi, S., Thapa, B., & Shrestha, J. (2020). Root-knot nematode (Meloidogyne
incognita) and its management: a review. Journal of Agriculture and Natural
Resources, 3(2), 21 — 31.

169. Subha, S.P., & Balamurugan, S.(2020). Economic analysis of pepper cultivation
in India. International Journal of Economics and Management Studies.

170. Subila, K. P., & Suseela Bhai, R. (2020). Pythium deliense, a pathogen causing
yellowing and wilt of black pepper in India. New Disease Reports, 42, 6 - 6.
171.Swelum, A. A., Shafi, M. E., Albagami, N. M., ..., & Abd El-Hack, M. E.
(2020). COVID-19 in human, animal, and environment: a review. Frontiers in

Veterinary Science, 7, 578.

129


https://www.statista.com/statistics/744331/india-pepper-production%20volume%20-%20by-state/
https://www.statista.com/statistics/744331/india-pepper-production%20volume%20-%20by-state/

172. Tamura, K., & Nei, M. (1993). Estimation of the number of nucleotide
substitutions in the control region of mitochondrial DNA in humans and
chimpanzees. Molecular Biology and Evolution, 10, 512 - 526.

173. Tanksley, S. D., & Nelson, J. C. (1996). Advanced backcross QTL analysis: A
method for simultaneous discovery and transfer of valuable QTLs from
unadapted germplasm into elite breeding lines. Theor. Appl. Genet, 92.

174. Tesatova, B., Zouhar, M., & RySanek, P. (2003). Development of PCR for 449
specific determination of root-knot nematode Meloidogyne incognita. Plant 450
Protection Science, 3, 23.

175. Thangaselvabal, T., Gailce Leo Justin, C., & Leelamathi, M. (2008). Black
pepper (Piper nigrum L.) ‘the king of spices’-A review. Agricultural
Reviews, 29(2), 89 - 98.

176. Thuy, T. T. T., Yen, N. T., Tuyet, N. T. A., Te, L. L., & De Waele, D. (2012).
Plant-parasitic nematodes and yellowing of leaves associated with black pepper
plants in Vietnam. Archives of Phytopathology and Plant Protection, 45(10).

177.Tran, D. M., Nguyen, T. H., Huynh, T. U., ..., & Nguyen, A. D. (2022).
Analysis of endophytic microbiome dataset from roots of black pepper (Piper
nigrum L.) cultivated in the Central Highlands region, Vietnam using 16S
rRNA gene metagenomic next-generation sequencing. Data in Brief, 42.

178.Trinh, Q. P., Le, T. M. L., Nguyen, T. D., ..., & Nguyen, T. A. D. (2019).
Meloidogyne daklakensis n. sp. (Nematoda: Meloidogynidae), a new root-knot
nematode associated with Robusta coffee (Coffea canephora Pierre ex A.
Froehner) in the Western Highlands, Vietnam. Journal of helminthology, 93(2).

179.Truong, H. T. H., Elisabeth Ech., Wang, J. F. (2008). Resistance to Taiwanese
race 1 strains of Ralstonia solanacearum in wild tomato germplasm. Eur
Journal Plant Pathol, 122, 471 -479.

180. Truong, H. T. H., Choi, H., Cho, M. C., & Lee, H. E. (2011). Conversion of the
random amplified polymorphic DNA (RAPD) marker UBC# 116 linked to
Fusarium crown and root rot resistance gene (Frl) into a co-dominant sequence
characterized amplified region (SCAR) marker for marker-assisted selection of
tomato. African Journal of Biotechnology, 10(54), 11130 - 11136.

181.Truong, H. T. H., Tran, H. N., Choi, H. S., Park, P. H., & Lee, H. E. (2013a).
Development of a co-dominant SCAR marker linked to the Ph-3 gene for

130



Phytophthora infestans resistance in tomato (Solanum lycopersicum). European
journal of plant pathology, 136, 237 - 245.

182.Truong, H. T. H., Kim, J. H., Cho, M. C., Chae, S. Y., & Lee, H. E. (2013Db).
Identification and development of molecular markers linked to Phytophthora
root rot resistance in pepper (Capsicum annuum L.). European journal of plant
pathology, 135, 289 - 297.

183. Truong, H. T. H., Kim, S., Tran, H. N., ..., & Hoang, T. K. (2015). Development of
a SCAR marker linked to bacterial wilt (Ralstonia solanacearum) resistance in
tomato line Hawaii 7996 using bulked-segregant analysis. Horticulture,
Environment, and Biotechnology, 56, 506 - 515.

184.Usman, M., Gulzar, S., Wakil, W., ..., & Shapiro - llan, D. (2020). Virulence of
entomopathogenic fungi to Rhagoletis pomonella (Diptera: Tephritidae) and
interactions with entomopathogenic nematodes. Journal of Economic
Entomology, 113(6), 2627 - 2633.

185.Vanaja, T., Neema, V. P., Mammootty, K. P., & Rajeshkumar, R. (2008).
Development of a promising interspecific hybrid in black pepper (Piper nigrum
L.) for Phytophthora foot rot resistance. Euphytica, 161. 437 - 445,

186.Vanaja, T., Neema, V. P., Rajesh, R., & Mammootty, K. P. (2007). Graft
recovery of Piper nigrum L. runner shoots on Piper colubrinum Link.
rootstocks as influenced by varieties and month of grafting. Journal of Tropical
Agriculture, 45(1 - 2), 61 — 62.

187.Wang, B., Zhang, Y., Huang, J., ..., & Fu, X. (2017). Antiinflammatory activity
and chemical composition of dichloromethane extract from Piper nigrum and P.
longum on permanent focal cerebral ischemia injury in rats. Revista Brasileira
de Farmacognosia, 27(3), 369 - 74.

188. Whitehead, A. G. (1997). Sedentary endoparasites of roots and tubers. Plant
nematode control, 146 — 208

189. Williamson, V. M., & Roberts, P. A. (2009). Mechanisms and genetics of
resistance. In: Perry RN, Moens M, Starr JL, eds. Root-knot Nematodes.
Wallingford, UK: CABI Publishing, 301 — 325.

190. Winoto-S, R. (1972). Effect of Meloidogyne species on the growth of Piper
nigrum L. Malaysian agricultural research, 86 - 90.

191.Yang, S. H., Wang, D., Chen, C., Xu, C. L., & Xie, H. (2020). Evaluation of
Stratiolaelaps scimitus (Acari: Laelapidae) for controlling the root-knot

131



nematode, Meloidogyne incognita (Tylenchida: Heteroderidae). Scientific
reports, 10(1), 1 - 8.

192.Youssef, M., & EI-Nagdi, W. (2021). Controlling Root-Knot Nematode,
Meloidogyne incognita Infecting Field Dry Pea (Pisum sativum L.) by Certain
Moringa Residues and Extracts. Egyptian Journal of Agronematology, 20.

193.Zargar, S. M., Farhat, S., Mahajan, R., Bhakhri, A., & Sharma, A. (2016).
Unraveling the efficiency of RAPD and SSR markers in diversity analysis and
population structure estimation in common bean. Saudi journal of biological
sciences, 23(1), 139 - 149.

132



